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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response the U.S. EPA is assessing the stability and
functionality of coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Meramec Power Station coal combustion
waste (CCW) management units is based on a review of available documents and on the site
assessment conducted by Dewberry personnel on September 29, 2010. We found the supporting
technical information to be limited (Section 1.1.3). As detailed in Section 1.2 there are several
recommendations that may help to maintain a safe and trouble-free operation.

In summary, the Meramec Power Station CCW ponds are rated POOR for continued safe and
reliable operation (Section 1.1.8). The rating is influenced by the results of the November 2010
Ash Pond Dam Stability Analysis conducted by Reitz & Jens, Inc. Evaluation of the CCW pond
embankments show the CCW pond embankments do not meet the minimum required Missouri
DNR safety factor for the steady seepage loading conditions. Ameren Missouri has initiated a
project to be implemented in 2011 to flatten the existing slopes on the downstream side of Ponds
1, 2, and 4 to improve the factor of safety; the CCW ponds would be rated SATISFACTORY
upon completion of the project.

PURPOSE AND SCOPE

The U. S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.
management units) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impoundment contents. The
EPA initiative is intended to identify conditions that may adversely affect the structural stability
and functionality of a management unit and its appurtenant structures (if present); to note the
extent of deterioration (if present); status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices, and to determine the hazard
potential classification for units not currently classified by the management unit owner or by a
state or federal agency. The initiative will address management units that are classified a Less-
than-Low, Low, Significant or High Hazard Potential ranking. (For Classification, see pp. 3-8 of
the 2004 Federal Guidelines for Dam Safety.)

In early 2009 the USEPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion waste. This letter was issued under the
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authority of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.

EPA asked utility companies to identify all management units, such as surface impoundments or
similar diked or bermed structures and landfills receiving liquid-borne materials, that store or
dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash,
bottom ash, boiler slag, and flue gas emission control residuals. Utility companies responded
with information on the size, design, age, and the amount of material placed in the units so that
EPA could gauge which management units had or potentially could rank as having High Hazard
Potential. The USEPA and its contractors used the following definitions for this study:

“Surface Impoundment or impoundment means a facility or part of a facility which is a
natural topographic depression, man-made excavation, or diked area formed primarily of
earthen materials (although it may be lined with man-made materials), which is designed
to hold an accumulation of liquid wastes or wastes containing free liquids, and which is
not an injection well. Examples of surface impoundments are holding, storage, settling
and aeration pits, ponds, and lagoons.”

For this study, the earthen materials could include coal combustion residuals. EPA did

not provide an exclusion for small units based on whether the placement was temporary
or permanent. Furthermore, the study covers not only waste units designated as surface
impoundments, but also other units designated as landfills which receive free liquids.

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or
flue gas emission control wastes along with free liquids. If the landfill is receiving coal
combustion wastes with liquids limited to that for proper compaction, then there should
not be free liquids present and the EPA did not seek information on such units which are
appropriately designated a landfill.

In some cases coal combustion wastes are separated from the water, and the water
containing de minimus levels of fly ash, bottom ash, boiler slag, or flue gas emission
control wastes are sent to an impoundment. EPA is including such impoundments in this
study, because chemicals of concern may have leached from the solid coal combustion
wastes into the waster waters, and the suspended solids from the coal combustion wastes
remain.

The purpose of this report is to evaluate the condition and potential of waste release from
management units and to determine their hazard potential classification. A two-person team
reviewed the information submitted to EPA, reviewed any relevant publicly available
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information from state or federal agencies regarding the unit potential hazard classification (if
any) and accepted information provided via telephone communication with a management unit
representative.

EPA sent two engineers, one licensed in the State of Missouri, for a one-day visit. The two-
person team met with technical and management representatives of the utility to discuss the
engineering characteristics of the unit as part of the site visit. During the site visit the team
collected additional information about the management unit(s) to be used to determine the hazard
potential classifications. Subsequent to the site visit the management unit owner provided
additional engineering data on the Meramec Power Station to the USEPA and its contractor.

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed in the these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s). For evaluating the dams, the team
considered criteria under the National Inventory of Dams.

LIMITATIONS

The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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Photo 27: Looking towards Pond 4 (Bottom Ash Pond) at outside toe and slope of levee

EMDANKMENT ... et b et 5-13
Photo 28: Looking SOUtheast at PONG L.........cccooiiiiiiiiiiieeee e 5-14
Photo 29: LooKing NOrthwest at PONG 2...........coveiiiiieiiee e 5-14
Photo 30: LooKing NOMth @t PONG 2 ......c.ooiiiiiii e 5-14
Photo 31: Looking southeast along inside side slope of embankment..............cc.ccoovevviieinennns 5-15
Photo 32: Looking at Pond 2 toward coal StOrage area............cooevererereninieieiene e 5-15
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Photo 37: Looking north at northwest side of PON 4. 5-17
Photo 38: Looking southeast at railroad tracks between northwest & southeast Pond 4............ 5-17
Photo 39: Looking southwest from railroad track at northwest Pond 4...........cccoccevvevviiennennns 5-17
Photo 40: Looking north at southeast Pond 4 from railroad tracks...........c.cccceevvivieiievecieinennns 5-18
Photo 41: Looking towards PONd 5 and 6 ..........cccceiiiiiiiiiieieceee e 5-18
Photo 42: Looking northeast at completely filled and deactivated Pond 8..............c.ccccevveinenens 5-18
Photo 43: Looking at retention pond INMEt.............cooiiiiiiiiii e 5-19
Photo 44: Looking at Pond 2 (#489) inlet StrUCIUIe ...........ccoeieeiiie e 5-19
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APPENDICES
APPENDIX A - REFERENCE DOCUMENTS
Doc 1.1: Meramec Power Station Vicinity Map (5-Mile)
Doc 1.2: Meramec Power Station Map
Doc 1.3: Meramec Plant Plans
Doc 1.4: Ameren Missouri Response to EPA’s RFI
Doc 1.5: Ash Pond #494 Drilling and Piezometer Installation Figures and Logs
Doc 1.6: Available Information Checklists
Doc 1.7: Missouri State Operating Permit
Doc 1.8: 1995 FEMA Flood Insurance Rate Map
Doc 1.9: Excerpt from Appendix D of the 2004 USACE Upper Mississippi River System

Flow Frequency Study

Doc 1.10 Letter to USEPA from Ameren Missouri March 2, 2011, including Reitz & Jens
Stability Report, November 16, 2010

Doc 1.11 Preliminary Sketches

Doc 1.12 Reitz & Jens Revised Stability Report, March 29, 2011

Doc 1.13 Ameren Missouri Plans and Description of Dike Reconfiguration (to be inserted
at later date)

APPENDIX B - FIELD OBSERVATION CHECKLISTS
Unit 1 (Pond 3)
Unit 2 (Pond 2)
Unit 3 (Ponds 4, 5, & 6)
Unit 4 (Pond 1)

APPENDIX C - MISCELLANEOUS NOTES AND CORRESPONDENCE
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1.0 CONCLUSIONS AND RECOMMENDATIONS
1.1 CONCLUSIONS

Conclusions are based on visual observations from the one-day site visit to the Meramec
Power Station and review of technical and historical documentation provided by Ameren
Missouri.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

Results from the November 2010 Ash Pond Dam Stability Analysis conducted by
Reitz & Jens, Inc. indicate the CCW embankments currently do not meet the
minimum required safety factors for steady seepage loading. (See Table 7.1 for
the steady seepage Factors of Safety values.) Therefore, the structural soundness
of the CCW embankments are currently rated Poor. Ameren Missouri has
subsequently initiated a project to be completed in 2011 to flatten the existing
slopes on the downstream side of Ponds 1, 2, and 4 to improve the factor of
safety, see Table 7.2 and Appendix A, Docs 1.11 and 1.12. CCW ponds would be
rated Satisfactory upon completion of the project.

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

The hydrologic and hydraulic data provided concludes that the 100-year, 24-hour
storm event will overtop embankment levees of Pond 1 and Pond 2. Based on
2004 Army Corps of Engineers (USACE) 100-year Mississippi River flood
elevation and FEMA August 2, 1995 Flood Insurance Rate Map 29189C0415 H,
Meramec Power Station would be inundated during a 100-year flood. There have
been no apparent issues with safe containment of water in the basins during
significant flooding events in the 45-year experience record of the ash ponds.
Based on the history and future downstream slope improvement project, failures
of the embankment levees are not anticipated.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The original design documentation was partially illegible and the design sequence
was not identified. No other technical documentation about the design of the
existing facility is available. Hydrologic/hydraulic analysis was provided for the
CCW ponds. An Ash Pond Dam Stability Analysis, conducted by Reitz & Jens,
Inc., was provided in 2011 to verify the structural stability of the embankments.
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1.1.4 Conclusions Regarding the Description of the Management Unit(s)

Documents describing the CCW ponds were not provided. Ameren Missouri
employee descriptions of the CCW ponds were appropriate and sufficient.

1.1.5 Conclusions Regarding the Field Observations

The embankment levee appeared well-maintained, safe, and structurally sound.
There are no apparent indications of any unsafe conditions. The visible parts of
the embankment levee and outlet structures were observed to have no signs of
overstress, significant settlement, shear failure, or other signs of instability.
Erosion on the inside slope and wooden retaining wall failure were observed at
Pond 1. Runoff erosion was observed on the outside slope of the perimeter levee
embankment. The outside slope of the levee embankment was observed to be
covered in tall grass and brush. An indication of seepage was observed at the
outside toe of Pond 4, although visual observations were severely hampered by
the presence of tall vegetation. Runoff erosion is being managed through a
maintenance program. The seepage area is being monitored and inspected per
weekly inspection reports.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

No evidence of major repairs to the embankments or prior releases was observed
during the field assessment. Evidence of slope repair due to erosion on the
outside slope of the perimeter levee was observed. Maintenance and methods of
operation are adequate.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

The surveillance program is generally adequate. The informal weekly and formal
annual internal inspections by Ameren Missouri engineers are of sufficient
frequency and should continue. Internal inspection of the outlet structures should
be performed at a frequency of at least once every 5 years and documented.
There is no dam monitoring program in place that includes such instruments as
observation wells/piezometers, settlement monitoring points, inclinometers,
seepage monitoring points, etc. However, piezometers were installed on the
embankment of Pond 7 for ash excavation purposes. Program pond discharge
monitoring is in place and will continue in accordance with Missouri Department
of Natural Resources (MDNR) Division of Environmental Quality permit
requirements.
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1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

In accordance with EPA criteria CCW ponds are currently rated POOR for
continued safe and reliable operation. The rating is based on the results of the
steady seepage loading reported in the November 2010 Ash Pond Dam Stability
Analysis conducted by Reitz & Jens, Inc.. The minimum required safety factor
for steady seepage loading under static conditions was not met. See Table 1.1 for
structural stability rating. Implementation of recommendations as presented
below would improve the rating to SATISFACTORY based upon subsequent
information provided by Ameren Missouri.

Table 1.1: Structural Stability Rating

Category

Description

Satisfactory

No existing or potential management unit safety deficiencies are recognized.
Acceptable performance is expected under all applicable loading conditions
(static, hydrologic, seismic) in accordance with the applicable criteria.
Minor maintenance items may be required.

Fair

Acceptable performance is expected under all applicable loading conditions
(static, hydrologic, seismic) in accordance with the applicable safety
regulatory criteria. Minor deficiencies may exist that require remedial action
and/or secondary studies or investigations.

Poor

A management unit safety deficiency is recognized for any required loading
condition (static, hydrologic, seismic) in accordance with the applicable dam
safety regulatory criteria. Remedial action is necessary. POOR also applies
when further critical studies or investigations are needed to identify any
potential dam safety deficiencies.

Unsatisfactory

Considered unsafe. A dam safety deficiency is recognized that requires
immediate or emergency remedial action for problem resolution. Reservoir
restrictions may be necessary.

Modified from the New Jersey Department of Environmental Protection Dam Safety Guidelines for the
Inspection of Existing Dams, January 2008.

1.2 RECOMMENDATIONS

1.2.1 Recommendations Regarding the Structural Stability

The minimum factor of safety for steady seepage required by MDNR and USEPA
is not met. Ameren Missouri has initiated a project to be implemented in 2011 to
flatten the existing slopes on the downstream side of Pond 1, 2, and 4 to improve
the factor of safety to meet and exceed minimum Factors of Safety (see Appendix
A, Docs 1.11 and 1.12). According to Ameren Missouri the project cannot begin
until river levels recede to normal levels (i.e., Summer 2011). We strongly
recommend the dikes be re-configured as quickly as possible.
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1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

The data provided indicates the 100-year, 24-hour storm event will overtop
embankment levees of Pond 1 and Pond 2, and the 100-year Mississippi River
flood will inundate Meramec Power Station. However, based on the history
(including the 2011 flooding) and future downstream slope improvement project,
failures of the embankment levees are not anticipated. It is recommended to
monitor 100-year, 24-hour storm events for overtopping of the embankment
levees and make repairs from potential erosion caused by overtopping.

1.2.3 Recommendations Regarding the Description of the Management
Unit(s)

Documented descriptions of the CCW ponds and operational procedures were not
provided. An Operation & Maintenance manual for the Meramec PS to provide a
summary of the purpose and processes within the CCW ponds is planned by
Ameren Missouri in 2011.

1.2.4 Recommendations Regarding the Maintenance and Methods of
Operation

It is recommended to continue to monitor the seepage area observed at the outside
toe of Pond 4 for changed conditions.

It is recommended to continue to monitor the inside slope and retaining wall of
Pond 1.

As recommended in the engineer’s report of November 2010, Ameren Missouri
must continue to ensure positive drainage is maintained from the inactive ponds.

1.2.5 Recommendations Regarding the Surveillance and Monitoring
Program

Internal inspections of the outlet structures with a remote camera or by personnel
using confined-space procedures should be conducted on a frequency of at
least once every 5 years.

1.2.6 Recommendations Regarding Continued Safe and Reliable Operation

Continued safe and reliable ash management is dependent upon completing the
proposed modifications to the downstream side of the dikes for Ponds 1, 2 and 4
as soon as possible. Ameren Missouri should notify USEPA upon completion of
the re-configuration project.

Meramec PS 1-4
Ameren Missouri Coal Combustion Waste Impoundment
St. Louis, MO Dam Assessment Report



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

FINAL

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Meramec Power Station (Meramec PS) is physically located north of the confluence of the
Mississippi and Meramec River on the southern point of St. Louis County, Missouri,
approximately 2.8 miles southeast of Arnold. The Meramec PS is located on Fine Road, Saint
Louis, Missouri 63129. The Missouri Pacific railroad is to the southeast of Meramec PS. See
Appendix A — Doc. 1.1 for location of the Meramec PS on an aerial map.

Meramec PS has ten impoundments used for managing coal combustion waste (CCW) that are
designated as Retention Pond (Pond 1), Old Fly Ash Pond #489 (Pond 2), New Fly Ash Pond
#498 (Pond 3), Bottom Ash Pond #493 (Pond 4), Bottom Ash Pond #492 (Pond 5), Bottom Ash
Pond #496 (Pond 6), Fly Ash Pond #494 (Pond 7), Fly Ash Pond #495 (Pond 8), Fly Ash Pond
#490 (Pond 9), Fly Ash Pond #491 (Pond 10).

A single perimeter levee creates the impoundment around the west and south sides, and ties into
high existing ground on the northeast and southeast side. The perimeter levee forms the
embankments of Pond 1, 2, 4, 7, and 8. A private railroad embankment is within the perimeter
levee of the plant, and connects to the Missouri Pacific railroad. No offsite drainage enters the
impoundment. (Note: The terms “dike” and “dam” are used interchangeably in this report, as are
the terms “pond” and “basin.”)

The Meramec PS ponds are characterized as follows:
Pond 1 is active and receives surface stormwater and discharge from Ponds 3 and 4 .
e Pond 2 is active and receives fly ash and wastewater residual wastes.
Pond 3 is active, receives fly ash from coal-fired units, and discharges into the Retention
Pond.
e Basins designated as Bottom Ash Ponds (Ponds 4, 5, and 6) are in series, and receive
bottom ash from coal-fired units, which discharge into the Retention Pond.
e Four inactive fly ash ponds (Ponds 7, 8, 9, and 10) are filled to capacity with coal
combustion ash and are no longer active.
See Appendix A — Doc. 1.2 for relative locations of the basins on an aerial view map of the
Meramec PS. The basins highlighted in yellow are currently active. Numbered bullets
correspond to the location of the photos shown in Section 5.3.

Pond 1 has a surface area of approximately 0.7 acres. The pond is an incised pond with a
perimeter dike. The northwest portion of the dike is a relatively short section of outer perimeter
levee. The edge of water within the pond is approximately 30 feet from the centerline of the
perimeter levee. The design top elevation of the perimeter levee is 418.0 feet (Appendix A —
Doc. 1.3). According to the August 2007 Ameren UE Dam Inventory and Inspection Program
Phase | Presentation of Field Observation, Analysis and Recommendations, the lowest top of
dam elevation - the top of the perimeter levee at Pond 1- is 414.3 feet; the lowest elevation of the
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outside toe adjacent to the embankment is 389.6 feet (Reitz & Jens, Inc., 2007). The dike is
slightly lower than the perimeter levee; it is noted on furnished drawings (Appendix A — Doc.
1.3) to be at an elevation of 416.7 feet at the drainage structure between Ponds 1 and 3, and
Ponds 1 and 7. The bottom elevation of Pond 1 is unknown but appears to have been 396.0 feet,
based on design information on the furnished drawings (Appendix A — Doc. 1.3). Approximate
height of the perimeter dike at Pond 1 is 25 feet according to the November 2010 Ash Pond Dam
Stability Analysis conducted by Reitz & Jens, Inc. (Reitz & Jens, Inc., 2010).

The Pond 1 retention pond is an unlined basin that receives onsite surface runoff from Ponds 7
and 8, and discharge from Ponds 3 and Pond 4. Pond 1 was designed to be used for water
treatment and chemical stabilization.

Pond 2 has a surface area of approximately 17.6 acres. The pond is diked and bound on the
southwest by a relatively short section of the outer perimeter levee. According to furnished
drawings (Appendix A — Doc. 1.3), the design top elevation of the perimeter levee is 420.0 feet
and the elevation of the top of the concrete base of the outfall structure is 398.0 feet. The bottom
elevation of Pond 2 according to furnished drawings (Appendix A — Doc.1.3) is 400.0 feet.
Approximate height of the perimeter dike at Pond 2 is 24.5 feet according to the November 2010
Ash Pond Dam Stability Analysis conducted by Reitz & Jens, Inc. (Reitz & Jens, Inc., 2010).

The Pond 2 ash pond is a lined basin that receives onsite surface runoff, fly ash, bottom ash, and
wastewater residual wastes. Overflow from Pond 2 discharges into the deactivated Pond 8 fly
ash pond. Pond 2 is used for fly ash sedimentation, water treatment, and chemical stabilization.

Pond 3 has a surface area of approximately 13.5 acres. The pond is an incised pond with a
perimeter dike, bound on the northeast by the bottom ash ponds, the southwest by the deactivated
Pond 7, and to the southeast by the deactivated Pond 9. According to furnished drawings
(Appendix A — Doc. 1.3), the design top elevation of the perimeter dike is 425.0 feet and the
elevation of the bottom of Pond 2 is 400.0 feet. Thus, the maximum height of the perimeter dike
at Pond 3 is approximately 25 feet above the outside toe. The bottom elevation of Pond 3
according to furnished drawings (Appendix A — Doc. 1.3) is 395.0 feet. Thus, the dike may
approach a 30-foot height above the Pond 3 bottom.

The Pond 3 ash pond is a lined basin that receives fly ash. Discharge from Pond 3 flows into the
Pond 1 retention pond.

Bottom Ash Ponds (Ponds 4, 5, and 6) have a combined surface area of approximately 14 acres.
Coal combustion residue is sluiced into Pond 6. Drainage from Pond 6 to Pond 4 is conveyed
through excavated interior ditches within the ash. Pond 4 is a partially incised pond bound on
the west by a relatively short section of the outer perimeter levee. The internal rail road
embankment crosses through Pond 4 from the west to the east corner. The incised Ponds 5 and 6
are bound on the northeast by the internal rail road embankment. According to a furnished
drawings (Appendix A — Doc. 1.3), the design top elevation of the perimeter levee is 411.5 feet,
and Pond 3 embankment dike between Ponds 3 and 4 is at an elevation of 418.0 feet. The
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elevation of the top of the abandoned outfall pipe is 397.4 feet. Thus, the maximum height of the
perimeter levee at Pond 4 is 14.1 feet above the outside toe. Ameren Missouri has listed the
maximum height of the perimeter levee as 25 feet. The bottom elevation of Pond 4 is 398.0 feet,
based from the May 2010 Steam Electric Questionnaire (OMB Control Number: 2040-0281).

The Ponds 4, 5, and 6 ash ponds are unlined basins that receive bottom ash. Discharge from
Pond 4 discharges into Pond 1 retention pond.

Pond 7 and Pond 8 are diked and bound on the west by the outer perimeter levee. Pond 7 is
bound by Pond 8 to the south, and to the east by the plant structures, Pond 1 and Pond 3. Ponds
7 and 8 are filled to capacity by fly ash and are no longer active. The southern portion of Pond 7
is currently used for coal storage. Approximate height of the perimeter dike at Pond 7 is 20.8 feet
according to the November 2010 Ash Pond Dam Stability Analysis conducted by Reitz & Jens,
Inc. (Reitz & Jens, 2010).

Incised ponds, Pond 9 and Pond 10, are filled and deactivated. Presently, the filled and
deactivated areas of the ponds support plant equipment, a portion of the internal railroad tracks,
and coal storage. Pond 9 is at the center of the site and is bound on the northwest by Pond 3.
Pond 10 is bound on the southwest by Pond 2 and the coal storage area on the southeast.

2.2 SIZE AND HAZARD CLASSIFICATION

In the following paragraphs, a hazard potential determination is given on the basis of the Federal
Emergency Management Agency (FEMA) hazard potential classification, which has been
adopted by USEPA,; this classification system and the hazard potential determination and basis
are presented on the field observation checklists for the Meramec PS CCW ponds included in
Appendix B. The classification for size is given on the basis of the USACE Recommended
Guidelines for Safety Inspection of Dams ER 1110-2-106 criteria, based on the height of the
embankment and the impoundment storage capacity.

Physical data for the six ponds below are summarized in Table 2.1.For each of the six ponds no
dwellings are downstream of the levee, therefore the levee should be classified Environmental
Zone Class 111 per the MDNR criteria for Environmental Zone classification (Table 2.2). The
levee currently has an undetermined hazard potential rating. Failure of the levee would
discharge mostly water and some CCW into a tributary to the Meramec River. The failure would
not likely cause loss of life, but would cause relatively minor environmental damage. Therefore,
per the USEPA classification (Table 2.3) each pond levee should be given a Low (Class I11)
Hazard Potential Classification, but it should be reviewed periodically to evaluate status of CCW
stored in the basin. The USACE size classification is presented in Table 2.4. For each of the six
ponds the classification for size, based on the height of the embankment and the basin storage
capacity, is Small.

Pond 1 — Maximum dam height is 19.5 feet, according to furnished information. The total
storage capacity is 10 acre-feet. The amount of CCW stored in Pond 1 is minor.
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Pond 2 - Maximum dam height is 24.5 feet, according to furnished information. The total
storage capacity is 300 acre-feet.

Pond 3 - Maximum dam height is 25 feet, according to furnished information. The total storage
capacity is 230 acre-feet.

Ponds 4, 5, & 6 - Maximum dam height is 25 feet, according to furnished information, but it
appears to be more on the order of 14.1 feet, as previously discussed. The total combined
storage capacity of Ponds 4, 5, and 6 is 280 acre-feet.

Table 2.1: Summary of Dam Dimensions and Size
Pond 1 Pond 2 Pond 3 Ponds 4, 5, & 6
Dam Height 257 ** 257 ** 257 ** 257 **
Crest Width 15° 15' 15' 10'
Length ~79 > ~854>*** ~3,320° ~679°***
Side Slopes (inside) | 1.5:1*, 3:1 3:1 4:1 ---
Side Slopes (outside) | 1.5:1 3:1 3:1 2:1
Hazard
Classification**** Class 11l (Low) | Class Il (Low) | Class Ill (Low) | Class Il (Low)

*Embankment slope above incised elevation.

**Based on data in Ameren Missouri’s response to EPA’s RFI dated March 26, 2009 (See Doc. 1.4 of
Appendix A); review of furnished data indicates 19.5° for Pond 1, and 24.5° for Pond 2.

***Perimeter levee embankment length, total perimeter levee length is approximately 5,400
****Based on available information and USEPA classification

Table 2.2: Environmental Zone Classification
Class | 10 or more permanent dwellings or any public building downstream.
Class 11 1-9 permanent dwellings, 1 or more campgrounds with permanent water,
sewer and electrical services or 1 or more industrial buildings
downstream.
Class 111 Everything else.

MDNR Division 22 Reservoir Safety Council Rules and Regulations.
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Table 2.3: Hazard Potential Classification

Category Hazard Potential

High Hazard Dams located where failure will likely cause loss of life or serious damage to

(Class I) home(s), industrial and commercial facilities, important public utilities, main
highway(s) or railroad(s).

Significant Hazard Dams located where failure will not likely cause loss of life but may damage

(Class 1) home(s), industrial and commercial facilities, secondary highway(s) or
railroad(s) or cause interruption of use or service of relatively important
public utilities.

Low Hazard Dams located where failure may cause minimal property damage to others.

(Class I11) Loss of life is not expected.

USEPA Hazard Potential Classification

Table 2.4: Size Classification

Impoundment
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

USACE ER 1110-2-106

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN
THE UNIT(S) AND MAXIMUM CAPACITY

The amount of CCW residuals currently stored in the units and maximum capacities are
summarized in Table 2.5.

Pond 1 - Based on information from Ameren Missouri, this basin contains a minimal amount of
fly ash and bottom ash deposited over 33 years. This basin is currently active and remaining
storage volume is unknown. The total storage capacity is 10 acre-feet. A normal pool of water
is maintained at about elevation 405.0 feet.

Pond 2 - Based on information from Ameren Missouri, this basin contains fly ash, bottom ash,
and wastewater residual wastes deposited over 10 years. This basin is currently active and
remaining storage volume varies due to the dredging of ash. A total of 260 acre-feet of fly ash
and bottom ash material were contained within Pond 2, according to the Ameren Missouri
response to EPA’s RFI dated March 26, 2009. As of 2009, Pond 2 had an estimated 13 percent
remaining storage capacity. Expected closure for Pond 2 is 2012, based on the May 2010 Steam
Electric Questionnaire. A normal pool of water is maintained at about elevation 416.5 feet.
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Pond 3 - Based on information from Ameren Missouri, this basin contains fly ash deposited over
7 years. This basin is currently active and remaining storage volume varies due to the dredging
of ash. A total of 190 acre-feet of fly ash material is contained within Pond 3, according to the
Ameren Missouri response to EPA’s RFI dated March 26, 2009. As of 2009, Pond 3 had an
estimated 17 percent remaining storage capacity. Closure for Pond 3 is estimated to be 2014,
based on the May 2010 Steam Electric Questionnaire. A normal pool of water is maintained at
about elevation 418.0 feet.

Ponds 4, 5 & 6 - Based on information from Ameren Missouri, this basin contains bottom ash
deposited over 60 years. These basins are currently active and remaining storage volume varies
due to the dredging of ash. A total of 171 acre-feet of bottom ash material is contained within
Ponds 4, 5, and 6 according to the Ameren Missouri response to EPA’s RFI dated March 26,
2009. As of 2009, Ponds 4, 5, and 6 had an estimated 39 percent remaining storage capacity.
The expected closure for Pond 4 is 2014, per the approved May 2010 Steam Electric
Questionnaire. A normal pool of water is maintained at about elevation 408.0 feet.

Table 2.5: Amount of Residuals and Maximum Capacity of Unit*

Pond 1 Pond2 | Pond3 | Ponds 4,5 &6
Surface Area (acre) 0.7 17.6 135 14
Current Volume of Stored Ash (acre-feet) | minimal 260 190 171
Total Storage Capacity (acre-feet) 10 300 230 280

*Based on data in Ameren Missouri response to EPA’s RFI dated March 26, 2009
2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment Dam

Based on boring information for Pond 7 piezometer installation (Appendix A —
Doc. 1.5), the perimeter levee at Pond 7 is constructed of silty clay, clay with silt,
sand layers, clay with gravel and sand with gravel. The source and type of soils
used for the original fill is unknown. The perimeter levee forming the
impoundment is approximately 5,400 feet. The ponds are impounded by a
perimeter levee and do not receive offsite surface runoff. Doc. 1.3 of Appendix A
reflects embankment geometry summarized below.

Pond 1 — A perimeter dike along the north, east, and south sides of Pond 1 ties
into the perimeter levee on the northwest side. The basin does not receive offsite
surface runoff. Runoff from Ponds 7 and 8 is ditched to Pond 1. Discharges from
Pond 3 and Pond 4 flow into Pond 1. The embankment around the basin was
raised using compacted clay as fill material. Perimeter levee elevations were
raised to an elevation of 418.0 feet, and the perimeter dike to 416.7 feet. Operator
records indicate the lowest top of levee elevation is at 414.0 feet. The geometry
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of Pond 1 consists of 3 horizontal (H) to 1 vertical (V) inside incised slope, 1.7 H
to 1 V inside embankment slope, and 1.5 H to 1 V outside slope. Representative
sections of the perimeter levee and the perimeter dike are shown in Exhibit 1. As
shown in this exhibit, the perimeter levee is 15-feet wide, and the perimeter dike
is 8-feet wide. The designs of the perimeter dike and levee are shown in
Appendix A — Doc. 1.3. The pond is not lined and no internal drainage measures
or toe drains were included in the embankment design for seepage control.

Pond 2 — A perimeter dike along the northeast and southwest of Pond 2 ties into
the perimeter levee on the south side and high ground on the southeast side. The
basin receives surface runoff from the power station plant facilities area and the
basin area. Overflow from Pond 2 discharges into Pond 8 and ultimately flows
into Pond 1. The perimeter levee and dike embankment around the basin was
raised to an elevation of 420.0 feet. Operator records indicate the lowest top of
levee elevation is at 420.2 feet. Compacted ash fill material was used to construct
the berm over an existing soil embankment on the interior side of the pond. Pond
2 is lined with 60 MIL HDPE slope liner and a 40 MIL HDPE bottom liner. The
geometry of Pond 2 is 3 H to 1 V inside slope, and 1.9 H to 1 V outside slope.
Representative sections of the perimeter levee and the perimeter dike are shown in
Exhibit 2. As shown in this exhibit, the berms are 15-feet wide. The designs of
the perimeter dike and levee are shown in Appendix A — Doc. 1.3. There are no
internal drainage measures or toe drains included in the embankment design for
seepage control.

Pond 3 — The basin is an incised pond with a perimeter dike. The basin does not
receive surface runoff from outside the basin area. Drainage area for the basin is
the basin itself. Pond 3 discharges into Pond 1. Pond 3 is lined with 60 MIL
HDPE slope liner and 40 MIL HDPE bottom liner. The geometry of Pond 3
consists of 2.5 horizontal (H) to 1 vertical (V) outside slope, and 4 H to 1 V inside
slope. The top of the perimeter dike embankment around the basin is at elevation
of 423.0 feet. Representative sections of the perimeter dike are shown in Exhibit
3. As shown in this exhibit, the perimeter dike is 15-feet wide. The design of
the perimeter dike is shown in Appendix A — Doc. 1.3. There were no internal
drainage measures or toe drains included in the embankment design for seepage
control.

Ponds 4, 5, & 6 — Pond 4 is bound on the northwest by the perimeter levee, and
on the southwest by Pond 3 dike. Ponds 6 and 5 are combined, and a cross dike
divides Pond 5 from Pond 4. Flow is conveyed from Pond 5 to Pond 4. The
embankment from the Meramec PS internal railroad crosses from the west corner
to the east corner of Pond 4. Culvert crossings control flow within Pond 4.
Culvert crossings were not observed during the site visit due to heavy vegetation
around Pond 4.
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The drainage area for the basin is the surface area of Ponds 4, 5, and 6. Pond 4
discharges into Pond 1. A portion of the perimeter levee was raised to an
elevation of 411.5 feet. Compacted clay was used for fill material to raise the top
of the levee. Operator records indicate the lowest top of levee elevation is at 417.4
feet. The geometry of Pond 4 consists of 2 H to 1 V outside slope. A
representative section of the perimeter levee is shown in Exhibit 4. As shown in
this exhibit, the perimeter levee is 10-feet wide. The design of the perimeter
levee is shown in Appendix A — Doc. 1.3. The ponds are not lined and no internal
drainage measures or toe drains were included in the embankment design for
seepage control.

2.4.2 Outlet Structures

Pond 1 — Drainage from Pond 3 and Pond 4 are discharged into Pond 1. Water
passes through outlet works located at the northwest embankment of Pond 1. The
outlet works consist of a skimmer, a seal boom fastened to three pipes at 7.3 feet
from the center of the riser pipe which drains to a 24-inch diameter carbon steel
(CS) discharge pipe. The discharge pipe projects from the perimeter levee into the
tributary to the Meramec River with a 90 degree bend at the end. The skimmer
box is used to block entry of floating ash particles. Inverts of the outlet are shown
in Appendix A — Doc. 1.3.

The water in the basin, based on operator records, was at a level of 404.0 feet,
which is 10.0 feet below the perimeter dam crest. Based on the lowest dam crest
elevation based on operator records is 414.0 feet. Basin Information Checklist
was provided by Ameren Missouri at the time of site visit, see Appendix A Doc.
1.6.

Pond 2 - The outlet works are located near the northwest corner of the basin and
consist of a 10-ft diameter corrugated steel decant structure outlet with seal
booms. The decant tower is shown in Appendix A — Doc. 1.3. The outlet pipe is a
36-inch high density polyethylene (HDPE) pipe that extends through the west
portion of the perimeter levee and discharges into the Meramec River. The top of
the decant tower is at elevation 420 feet, the same as the top of dam elevation, and
is accessed by a steel footbridge extending from the dam crest to the top of the
decant tower. The level of water in the basin recorded from a staff gauge at the
time of the site visit was at elevation 416.5 feet, which is 3.5 feet below design
dam crest. The lowest dam crest elevation, based on operator records, is 420.2
feet; available freeboard is 3.7 feet. Basin Information Checklist was provided by
Ameren Missouri at the time of site visit, see Appendix A Doc. 1.6.

Overflow from Pond 2 drains into Pond 7 via four 12-inch diameter polyvinyl
chloride (PVC) pipes, and ultimately into Pond 1.
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Pond 3 — Drainage from Pond 3 is discharged into Pond 1. Water passes through
outlet works located at the northwest dike of Pond 3. Outlet works consist of a
skimmer, and a drop inlet with a 24-inch HDPE pipe. The discharge pipe projects
into the retention pond, Pond 1. The skimmer box is used to block entry of
floating debris and ash particles. Inverts of the outlet are shown in Appendix A —
Doc. 1.3.

The water in the basin based on operator records was at a level of 418 feet, which
is 5.0 feet below the perimeter dam crest. Basin Information Checklist was
provided by Ameren Missouri at the time of site visit, see Appendix A Doc. 1.6.

Pond 4 — Drainage from Pond 4 is discharged into Pond 1. Water passes through
outlet works located at the northwest dike of Pond 4. The outlet works consist of
a drop inlet and an 18-inch diameter CS pipe. The discharge pipe projects into the
retention pond, Pond 1. Inverts of the outlet are shown in Appendix A — Doc. 1.3.
Inverts and structure information for culvert crossings were not provided.

The water in the basin based on operator records was at a level of 408.0 feet,
which is 3.5 feet below the design perimeter dam crest. Lowest dam crest
elevation based on operator records is 420.2 feet, available freeboard is 9.4 feet.
The Basin Information Checklist was provided by Ameren Missouri at the time of
site visit, see Appendix A Doc. 1.6.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN
GRADIENT

Using Google Maps dated 2010, no critical infrastructure was observed within a 5-mile radius.

A regional map showing Meramec PS and ash ponds in relationship to “critical” infrastructure
within a 5-mile radius is included as Doc. 1.1 of Appendix A. “Critical” infrastructure includes
facilities such as schools and hospitals. There are 52 schools and no hospitals located within the
5 mile radius. These facilities are noted on the 5-mile radius map. In general, the confluence of
the Meramec River and Mississippi River is immediately downstream of the facilities.

Flood impacts from postulated failure of the perimeter levee at the Meramec PS would primarily
impact the Meramec River, but could impact the Mississippi River.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS

The Meramec PS levee (dike) is not regulated for dam safety by a federal or state agency, and
currently does not have federal or state hazard classifications. The CCW Pond 1 and Pond 2
discharges are regulated by the Missouri Department of Natural Resources (MDNR) Division of
Environmental Quality. Meramec PS dam height is less than 35 feet (i.e., 25 ft) therefore the
dams do not require MDNR registration permits for continued operation.

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT
UNIT(S)

Ameren Missouri created an internal Dam Safety Group composed of civil and geotechnical
engineers supervised by a professional engineer. The group implements and oversees the
Ameren Missouri Dam Safety Program. Ameren Missouri also developed an Emergency
Implementing Procedure (EIT) for emergencies involving dam failures or loss of integrity. The
EIT contains response procedures to three severity levels of incidents.

Pond 1 — Annual inspections are conducted by Ameren Missouri. No major problems were
observed for the 2008 and 2009. No significant deterioration was indicated in the documentation
reviewed. A 2007 inspection report, conducted as a part of the AmerenUE Dam Inventory and
Inspection Program, identified retention wall and upstream slope failures at Pond 1 (Reitz &
Jens, Inc., 2007).

Pond 2 — Weekly inspections conducted by Ameren Missouri were provided for the period
September 7, 2010 through September 23, 2010. Wash outs and erosion along several areas on
the side of the access roads were identified as needing immediate maintenance. Annual
inspections are conducted by Ameren Missouri. No major problems were observed for the 2008
and 2009 inspections. No significant deterioration was indicated in the documentation reviewed.
The 2007 inspection report indicated no significant deterioration for Pond 2 in the documentation
reviewed (Reitz&Jens, Inc., 2007).

Pond 3 — Annual inspections are conducted by Ameren Missouri. No major problems were
observed for 2008 or 2009. No significant deterioration was indicated in the documentation
reviewed. The 2007 inspection report indicated no significant deterioration for Pond 3 in the
documentation reviewed (Reitz & Jens, Inc., 2007).

Pond 4 — Annual inspections are conducted by Ameren Missouri. No major problems were
observed for 2008 or 2009. It is noted that seepage was reported in both inspection reports. No
significant deterioration was indicated in the documentation reviewed. The 2007 inspection
report indicated no significant deterioration for Pond 4 in the documentation reviewed (Reitz &
Jens, Inc., 2007).
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3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL
PERMITS

The Meramec PS is currently regulated under the State Operating Permit No. MO-0000361 (see
Doc. 1.7 of Appendix A). This permit was effective on May 19, 2000 and expired on May 18,
2005, according to the furnished documentation. Information regarding the pursuit or receipt of
permit renewal was not provided.

The facilities at the Meramec PS are regulated for water quality by the Missouri Department of
Natural Resources (MDNR) Division of Environmental Quality. Water sampling at the outlet
structure of Ponds 1 and 2 are conducted to monitor the quality of the discharge that reaches the
Meramec River, and ultimately the Mississippi River.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY)

There have been no reported spill/release incidents at the Meramec PS CCW basins.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION
41 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

Original construction records are not available, and design dates on the provided
Meramec PS design plans are illegible (see Appendix A, Doc. 1.3). Therefore,
little is known of original construction or the sequence of construction of the
CCW ponds, other than the year each pond was brought online.

Pond 1 — The basin was brought online in 1977. The incised basin was
constructed on the northwest side of the plant within a portion of the original
Pond 3. A perimeter dike around the basin ties into the outer perimeter levee. It
is bounded on the northeast side by a filled portion of the original Pond 3, on the
northeast side by the outer perimeter levee, on the southwest side by a filled
portion of the original Pond 7, and on the southeast side by the internal railroad.
The lowest elevation on the basin floor is approximately 396.0 feet. The basin
was not lined.

Pond 2 — The basin was brought online in 2000. According to provided plans
(Appendix A, Doc. 1.3), stormwater from Pond 2 originally was drained into
Pond 8. The diked basin was constructed on the southeast side of the plant. It is
bounded on the northwest side by Pond 8, southeast side by the internal railroad,
the west by the outer perimeter levee, and northeast side by the filled Pond 10 and
the coal storage area. The lowest elevation on the basin floor is approximately
400.0 feet.

Pond 3 — The basin was brought online in 2003. The incised basin was
constructed on the west side of the plant within the original Pond 3 location. It is
bounded on the northwest side by the internal railroad, southwest side by Pond 7,
the east by Ponds 4 and 5, southwest side by the coal storage area, and the south
by the filled Pond 9. The lowest elevation on the basin floor is approximately
395.0 feet.

Ponds 4, 5, & 6 — The basin was brought online in the 1950s. The basin was
constructed adjacent to high ground to the east. The basin is bounded on the east
by an access road, on the northwest side by the perimeter levee, on the southwest
by Pond 3 and filled original Pond 9, and on the south by the plant facilities. The
lowest elevation on the basin floor is unknown. The basin was not lined.

Pond 7 — The basin was brought online in 1965. The basin was constructed at the
northwest side of the plant. The basin is bounded on the east side by Pond 3 and
Pond 9, on the west side by the perimeter levee, and on the south by Pond 8. The
lowest elevation on the basin floor is unknown.
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Pond 8 — The basin was brought online in 1965. The basin was constructed
between Pond 2 and Pond 7. The basin is bounded on the east side by Pond 10,
on the west side by the perimeter levee, on the north by Pond 7, and on the south
by Pond 2. The lowest elevation on the basin floor is unknown.

Pond 9 — The basin was brought online in 1965. The basin is bounded on the
north side by Pond 3, on the west side by Pond 7, on the south by Pond 10, and on
the east by Pond 6. The lowest elevation on the basin floor is unknown.

Pond 10 — The basin was brought online in 1965. The basin is bounded on the
east side by Pond 2, on the north side by Pond 9, on the south by a coal storage
area, and on the west by plant facilities. The lowest elevation on the basin floor is
unknown.

4.1.2 Significant Changes/Modifications in Design since Original
Construction

Pond 1 — Based on design information provided (Appendix A, Doc. 1.3), the
perimeter levee has been raised to elevation 418.0 feet and the perimeter dike to
416.7 feet. Pond 1 receives surface runoff from Ponds 7 and 8, discharge from
Pond 3 and Pond 4, and overflow from Pond 2.

Pond 2 — Based on design information provided (Appendix A, Doc. 1.3), the
perimeter levee has been raised to elevation 420.0 feet. A decant structure has
been installed since original construction, and Pond 2 discharges directly into the
Meramec River. Overflow from Pond 2 discharges into Pond 8 and is ultimately
ditched into Pond 1.

Pond 3 — The original basin was filled to capacity. Portions of the original pond
support plant equipment and a coal storage area. Pond 1 and the New Fly Ash
Pond (Pond 3) are incised within the original Pond 3 basin. Pond 3 discharges
directly into Pond 1.

Ponds 4, 5, & 6 — The original outlet structure to the tributary to Meramec River
has been abandoned and discharge is directed into Pond 1 via an 18-inch diameter
CS pipe. A portion of the perimeter levee at Pond 4 has been raised to elevation
411.5 feet.

Pond 7 — The basin has been filled to capacity and is no longer active. The
southern portion of the original basin has been converted into a coal storage area.
An internal railroad embankment has been constructed along the outer perimeter
levee of the basin.
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Pond 8 — The basin has been filled to capacity and is no longer active. A railroad
track has been constructed on the dike between Pond 7 and Pond 8.

Pond 9 — The original basin has been filled to capacity and closed. Presently, the
basin area supports plant equipment and a portion of the basin area is used for
coal storage. A portion of the filled original pond has been incised for Pond 3.

Pond 10 — The original basin has been filled to capacity and closed. Presently,
the basin area supports plant equipment and internal railroad tracks.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

There have been no significant repairs/rehabilitation made to the Meramec PS
basins since the original construction. Slope repairs have been made along the
perimeter levee outside slope due to runoff erosion.

42 SUMMARY OF OPERATIONAL HISTORY
4.2.1 Original Operational Procedures
The furnished documents do not include the original operational procedures.
4.2.2 Significant Changes in Operational Procedures since Original Startup

No documents were provided to indicate that basic operational procedures have
significantly changed since original startup.

4.2.3 Current Operational Procedures

The Meramec PS CCW ponds are operated and monitored for water quality under
a MDNR approved operating permit.

Pond 1 operates mainly as a clarifying pond. Pond 3 and Pond 4 CCW basins
decant structures discharge into the basin. A series of ditches directs surface
runoff into Pond 1. Water quality is monitored for acceptable pH levels prior to
discharge from Pond 1.

Pond 2 operations consist of fly ash sedimentation, water treatment, and chemical
stabilization. Ash waste (predominantly bottom ash and fly ash) is mixed with
water at the plant and the slurry is pumped to the basin. The CCW slurry is
pumped into excavated channels within the basin and gravity settling separates
the fine from the coarser materials. Once the channels become full, the ash is
excavated. The water flows through channels excavated in the ash to a pond area
at the west end of the basin. At the outlet structure in the northwest corner of
Pond 2, the water flows to a 10.0-ft diameter corrugated pipe decant structure,
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then through a 36-in diameter HDPE pipe to the Meramec River. Water quality is
monitored for acceptable pH levels prior to discharge from Pond 2.

Pond 3 operation consists of mixing fly ash waste with water at the plant and
pumping the slurry to the basin. The CCW slurry is pumped into excavated
channels within the basin and gravity settling separates the fine from the coarser
materials. Once the channels become full, the ash is excavated. The water flows
through channels excavated in the ash to a pond area at the northwest end of the
basin. At the outlet structure in the northwest corner of Pond 3, the water flows
through a 24-inch diameter HDPE pipe to Pond 1.

Ponds 4, 5, & 6 operation consists of mixing bottom ash waste with water at the
plant and pumping the slurry to the basins. The CCW slurry is pumped into
excavated channels within Ponds 5 and 6, and gravity settling separates the fine
from the coarser materials. Once the channels become full, the ash is excavated.
The water flows through channels excavated in the ash to a pond area at Pond 4.
At the outlet structure in the northwest corner of Pond 4, the water flows through
an 18-inch diameter CS pipe to Pond 1.

4.2.4 Other Notable Events since Original Startup

Based on furnished information, there are no notable events since original startup
of Meramec PS basins to report at this time.
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5.0 FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Jeffrey Crabtree, PE and James Filson, PE collected available data and
documents and made field observations during a site visit on September 29, 2010, in company
with the participants listed in Section 1.3. The design engineer of record for Meramec PS CCW
ponds was not present or available to assist with answering questions about these basins.

The site visit began at 1:30 PM. Weather conditions during the visit were 85 degrees Fahrenheit,
sunny, and dry. Photographs were taken of conditions observed. Photographs referenced below
are contained in Section 5.3 following the text descriptions.

The overall visual assessment is that the earthen levee embankment that impounds the
Meramec PS CCW ponds is in good condition. No visual signs of imminent instability or
inadequacy of the principal structures at these basins that would require emergency remedial
action were observed. No evidence of past repairs was observed. No significant findings were
noted.

5.2 PONDS
5.2.1 Embankment Dam and Basin Area
Crest

A single perimeter levee creates the impoundment around the west and south
sides, and ties into high existing ground on the northeast and southeast side. The
outer slope of the levee is tiered. The second tier, the top of the crest, is enclosed
within a chain linked fence. Typical views of the crest are shown in Photos 1 and
2. The first tier, the crest of the access road, is on the outer perimeter of the crest
and is accessible by automobile from the Meramec PS plant. The gravel and ash-
surfaced access road along Pond 2 was observed to be in good condition (Photos 3
and 4). Evidence of a repaired erosion area along the embankment is shown in
Photo 5. No major depressions, sags, tension cracks or other signs of significant
settlement or mass soil movement were observed. No tension cracks which might
suggest soil shear failure were observed in the crest. Gulley erosion was observed
at the edge of the first tier crest and downstream slope of the access road and the
edge of the second tier crest, see Photos 6 to 8.

Outside Slope and Toe

The outside slope of the second tier of the levee embankment was observed to be
maintained free of grass and vegetation, see Photos 1 and 6. The outside slope of
the first tier of the levee embankment at Pond 2 is visible in Photos 9 to 11. As
shown, the grass and woody vegetation on the outside slope typically was
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observed to be unmaintained. The outside slope of the first tier of the levee
embankment at Pond 8 is visible in Photo 12. As shown, the grass on the outside
slope typically was observed to be unmaintained. Evidence of slope erosion
repair was observed. The outside slope of the levee embankment at Pond 1 is
visible in Photo 13. As shown, the grass and vegetation on the outside slope
typically was observed to be unmaintained. The lower part of the outside slope
was observed to be submerged by the water. No areas of significant erosion were
observed. No obvious signs of slumps, slides, bulges, tension cracks, seepage, or
animal holes were observed.

A perimeter access road at the toe of the levee embankment was submerged at the
time of inspection. The submerged perimeter access road is shown in Photos 14
to 19. Photo 14 shows the submerged access road at the toe crossing under the
railroad bridge. Photos 20 to 24 show a relatively flat area, approximately 5 feet
wide, between the toe of the embankment and the tree line at the outside toe of
Pond 7. Organic debris was observed at the outside toe of the levee embankment
of Pond 7. A tributary to Meramec River is at the downstream toe along the
northwest levee embankment, shown in Photos 25 and 26. The toe of the levee is
submerged. Photo 26 shows evidence of outside slope erosion repair. Minor
seepage was observed at the outside toe of Pond 4. Photo 27 shows cattails at the
outside toe, indicating standing water or consistent moist conditions. No active
erosion was observed along the outside toe.

Inside Slope and Basin Area

The inside slope of Pond 1 perimeter dike was observed to be covered in tall
vegetation on three sides, and sparse vegetation on the southeast side. Erosion
was observed in the inside slope of the perimeter dike. Photo 28 shows wooden
retaining wall failure on the west inside slope. The water surface elevation at the
time of the inspection was 405.0 feet.

The inside slope of Pond 2 perimeter dike is lined with 60 MIL HDPE slope liner,
shown in Photos 29 to 32. Sparse vegetation growth is observed on the slope
liner, see Photo 31. Ash build-up was observed at the south side of the pond
shown in Photos 29, 30, and 32. The surface of the exposed ash fill is generally
covered with brush and woody vegetation. The water surface elevation at the
time of the inspection was 416.5 feet. No significant erosion was noted.

The water surface elevation in Pond 3 at the time of the inspection was 413.0 feet.
Photo 34 shows the filled fly ash area between Pond 1 and Pond 3. Filled fly ash
area was a part of the original Pond 3.

The inside slope of the Pond 4 perimeter embankments were observed to be
generally covered in tall vegetation on three sides. The inside slope of the
railroad embankment crossing the pond from the west to the east corner of Pond 4
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was observed to be generally covered in tall vegetation. See Photos 34 to 39 for
inside slope and pond area. Ash build up was not observed within Pond 4 basin
area. The water surface elevation within Pond 4 at the time of the inspection was
408.0 feet. Photo 40 shows ash build up with sparse brush vegetation within
Ponds 5and 6. No significant erosion was noted.

The inside basin area of Pond 8 has been filled to capacity with fly ash and is no
longer active. Photo 41 shows ash build-up with sparse brush vegetation within
Pond 8. No significant erosion was noted.

Abutments and Groin Areas

The abutment and groin areas where the perimeter levee ties into high ground was
not observed.

5.2.2 Outlet Structures
Overflow Structure

Pond 1 outflow structure consists of a 24-inch diameter carbon steel (CS) pipe
drop inlet with a seal boom skimmer. Photo 42 shows the skimmer and inlet of
the outflow structure. A steel footbridge access to the structure is shown in Photo
28. There was no sign of clogging and the water exiting the outlet was observed to
be flowing clear.

Pond 2 outflow structure consists of a 10-ft diameter corrugated steel decant
structure outlet with seal booms. Photo 43 shows the skimmer, decant tower, and
the steel footbridge access to the structure. Pond 2 has four 12-inch PVC pipes
that convey overflow from Pond 2 into Pond 8. Photo 32 shows the PVC pipes
that pass through the northwest perimeter dike. There was no sign of clogging
and the water exiting the outlet was observed to be flowing clear.

Pond 3 outflow structure consists of a drop inlet with a 24-inch HDPE and a
skimmer. Pond 3 outflow structure was not observed.

Pond 4 outflow structure consists of a decant structure outlet. Photo 35 shows a
portion of the decant structure. Observation of the structure was obstructed by tall
vegetation.

Outlet Conduit
The outlet conduit at Pond 1 is a 24-inch diameter carbon steel (CS) pipe that

extends through the perimeter levee and into the tributary to the Meramec River
with a 90 degree bend at the end, see Photo 44. The outlet end appeared to be in
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good condition and operating normally. There was no sign of clogging and the
water exiting the outlet was observed to be flowing clear.

The outlet conduit at Pond 2 is a 36-inch high density polyethylene (HDPE) pipe
that extends through the west portion of the perimeter levee and discharges into
the Meramec River with an upward bend at the end, see Photos 45 and 46. Photo
47 shows the outlet conduit discharging into a plunge pool. The outlet end
appeared to be in good condition and operating normally. There was no sign of
clogging and the water exiting the outlet was observed to be flowing clear.

The Pond 3 24-inch HDPE pipe outlet conduit is submerged and was not
observed. The outlet structure discharges into Pond 1.

The Pond 4 18-inch diameter CS pipe outlet conduit is submerged and was not
observed. The outlet structure discharges into Pond 1.

Emergency Spillway
There is no emergency spillway.
Low Level Outlet

There is no low level outlet.
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5.3 FIELD PHOTOGRAPHS

1. Looking west from access road at
levee embankment at Pond 2.

2. Looking east along internal side
slope and crest of levee
embankment of Pond 2. Note —
liner in place.

3. Looking south along embankment
between railroad and Pond 2
(#489).
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4. Looking Southwest at top of levee
embankment of Pond 2 from access
road.

5. Repaired erosion area along levee
embankment at Pond 8.

6. Looking at runoff erosion along top
of levee embankment from runoff
at Pond 2.
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7. Runoff erosion from edge of crest
of access road at Pond 2.

8. Looking at runoff erosion on down
side of levee embankment at edge
of crest of access road at Pond 8.

9. Looking northwest at outside slope
of Pond 2 levee embankment. Note
— High water was observed in the
Meramec River during site visit.
Perimeter access road was
submerged.
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10. Outside slope of levee
embankment at Pond 2. An
unknown pipe was observed at the
location, see Photo 14.

11. Looking southeast along outside slope of
levee embankment of Pond 2. Note - High
water was observed in the Meramec River
during site visit.

12. Looking at outside slope of levee
embankment at Pond 8. Note -
Repaired erosion area at edge of
crest.
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13. Looking northeast along outside
slope and toe of the levee
embankment along the tributary to
Meramec River.

14. Looking at unknown pipe at the
outside toe of Pond 2 levee
embankment.

15. Looking southeast at railroad
bridge. Location of submerged
perimeter access road.
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16. Looking southeast along perimeter levee
embankment. Note - High water was
observed in the Meramec River during site
visit.

17. Looking southeast at tree line
adjacent to submerged perimeter
access road.

18. Looking southwest along toe of
levee embankment where
floodplain is flooded.

Meramec PS
Ameren Missouri
Saint Louis, MO

5-10
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19. Looking north at perimeter access
road gate. Road under water.

20. Looking south along outside toe of
Pond 7.

21. Looking northwest along outside
toe and slope of levee
embankment of Pond 7. Note -
railroad tracks adjacent to top of
embankment.
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22. Looking northwest along outside
toe of levee embankment at Pond
7.

23. Looking north along outside toe of
levee embankment at Pond 7.
Note - gate for perimeter access
road is submerged.

24. Looking northeast along outside
toe of levee embankment at Pond
7.
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FINAL

25. Looking southwest along Meramec
River just outside from Pond 1
(retention pond) outlet.

26. Evidence of repair to outside slope
of levee embankment due to
erosion.

27. Looking towards Pond 4 (Bottom
Ash Pond) at outside toe and slope
of levee embankment. Note - Cat
tails.

Meramec PS
Ameren Missouri
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28. Looking southeast at Pond 1
(retention pond).

29. Looking northwest at Pond 2. Note
— Unit has a slope liner.

30. Looking north at Pond 2. Note -
Unit has a slope liner.
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31. Looking at Pond 2 toward coal
storage area. Note - liner with
some vegetation.

32. Looking north at overflow pipes
and coal storage area. Note - pipe
in water for taking water samples.

33. Looking at the Pond 3 (“New” Fly
Ash Pond) area in the distance and
the fill Fly Ash area to the
northeast of Pond 1.
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34. Looking through railroad track at
southeast side of Pond 4 (Bottom
Ash Pond).

35. Looking through railroad tracks at
southeast side of pond area of
Pond 4.

36. Looking north at northwest side of
Pond 4.
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37. Looking southeast at railroad
tracks between northwest &
southeast Pond 4.

38. Looking southwest from railroad
track at northwest Pond 4.

39. Looking north at southeast Pond 4
from railroad tracks.
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40. Looking towards Pond 5 and 6
(Bottom Ash Pond).

41. Looking northeast at completely
filled and deactivated Pond 8 (Fly
Ash Pond #495).

42. Looking at retention pond inlet.
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43. Looking at Pond 2 (#489) inlet
structure.

44. Looking northeast at outfall pipe
from Pond 1.

45. Looking west at outfall #009 at
Pond 2 toward Meramec River.

Meramec PS
Ameren Missouri
Saint Louis, MO

5-19
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46. Outfall #009 from Pond 2.

47. Plunge pool at outfall #009.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY
6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Floods of Record

Flood record information was not provided for these facilities. The 2007
inspection report referenced the 1995 Federal Emergency Management Agency
(FEMA) Mississippi River base flood elevation as 417.4 feet NGVD at the
confluence with Meramec River. The 1995 FEMA Flood Insurance Rate Map of
the confluence of the Mississippi and Meramec River is shown in Doc. 1.8 of
Appendix A. The reported 100-year flood elevation of the Mississippi River at
the Meramec PS in Appendix D of the 2004 Army Corps of Engineers (USACE)
Upper Mississippi River System Flow Frequency Study is approximately 415.1
feet NGVD (see Doc. 1.9 of Appendix A).

6.1.2 Inflow Design Flood

As previously mentioned, the Meramec PS dam heights are less than 35 feet, and
do not require MDNR registration permits. Based on Environmental Zone
Classification 111, if safety standards closely follow those given in the Missouri
dam safety requirements, the spillway design flood (SDF) criterion is the 100-year
frequency rainfall event.

6.1.3 Spillway Rating
No spillway ratings were provided for the outlet works.
6.1.4 Downstream Flood Analysis

No downstream flood analysis has been provided. A qualitative analysis based on
field observations and review of available data follows.

Failure by flood overtopping would occur at the lowest elevation at the perimeter
levee at Pond 1; this scenario would release an insignificant volume of ash into
the Meramec River. A breach of the perimeter levee (considered an unlikely
scenario at Ponds 1 and 3) at either Pond 2 or Pond 4 would release water into the
Meramec River and could release ash into the Meramec River. Ash in the
Meramec River would cause minor environmental impact and may disrupt
navigation. The water and ash released by a breach of the perimeter dikes within
the levee would be contained within the levee embankment.
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6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

A summary of the analysis of the ability to safely store and pass the inflow design flood
was provided in the 2007 AmerenUE Dam Inventory and Inspection Program — Phase |

report by Reitz & Jens, Inc.. Basin elevation-storage curves, spillway rating curves, and
a dam break analysis are not available for the basins.

Based on assumptions and variables in the referenced analysis in the 2007 Reitz & Jens,
Inc. and current reported storage volumes, Pond 2 dike would be overtopped by the 100-
year frequency rainfall event. Overflow from Pond 2 discharges into the retention pond,
Pond 1.

Pond 3, if assumptions and variables in the referenced analysis in the 2007 Reitz & Jens,
Inc. report are currently valid, is able to safely store and pass the 100-year frequency
rainfall event. If the current available storage is less than assumed and/or the normal pool
is greater than assumed, then the 100-year frequency rainfall event will overtop the dike
and discharge into the retention pond, Pond 1.

The Bottom Ash Ponds (Pond 4, 5, and 6), if assumptions and variables in the referenced
analysis in the 2007 Reitz & Jens, Inc. report are currently valid, is able to safely store
and pass the 100-year frequency rainfall event. If the normal pool is greater than
assumed, then the 100-year frequency rainfall event will overtop the dike and discharge
into the retention pond, Pond 1.

Deactivated Ponds 7 and 8 are able to provide overflow storage volume for Pond 1.
However, during the 100-year frequency rainfall event, the perimeter dike will be
overtopped. Available storage within Pond 1 is less than the total contributing runoff
from the 100-year frequency rainfall event.

Based on lowest top of levee elevation and the 2004 USACE 100-year flood elevation of
415.0 feet NGVD, Pond 1, Pond 4, and Pond 7 would be inundated during the 100-year
frequency rainfall event.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

The ability to safely store and pass the 100-year frequency rainfall event in the active
ponds, based on the summary and assumptions referenced in 2007 AmerenUE Dam
Inventory and Inspection Program — Phase | report by Reitz & Jens, Inc., is adequate for
Ponds 3, 4, 5, and 6. Pond 1 and Pond 2 are not adequate to store and pass the 100-year
frequency rainfall event.
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There are no records that address containment of water in the basins during significant
flooding events that have occurred. Ameren Missouri did report to Dewberry that during
the current 2011 major floods along the Meramec and Mississippi Rivers, there has been
no overtopping of the levee and the dikes have held. Based on the history and future
downstream slope improvement project, failures of the embankment levees are not
anticipated. The CCW ponds appear to have satisfactory hydrologic/hydraulic safety.
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7.0 STRUCTURAL STABILITY
7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

No stability analyses were provided for the original design and construction of the
perimeter levee. An Ash Pond Dam Stability Analysis was conducted by Reitz &
Jens, Inc. in November 2010 after the site visit (Doc 1.10). A subsequent analysis
was performed in March 2011 (Doc 1.12).

7.1.2 Design Properties and Parameters of Materials

Pond 2 — In the 2010 Ash Pond Dam Stability Analysis borings of the
embankment consists of fly ash, bottom ash, silty clay, and high plastic clay
(Reitz&Jens, Inc., 2010). The embankment soils have a computed friction angle
of 29°. Foundation soils of Pond 2 consist of silty and moderate to high plasticity
clay. The first 9 feet of the foundation soils have a computed friction angle of 23°
to 24°. Underlying the silty and moderate to high plasticity clay soils is clay, silt
and sand.

Pond 7 — In the 2010 Ash Pond Dam Stability Analysis borings of the
embankment consists of clay, silty clay, and clayey silt (Reitz&Jens, Inc., 2010).
The embankment and the first 6 feet of the foundation soils have a computed
friction angle of 23°. Foundation soils consist of silty soft clay. Underlying soils
are stiff clay and silty clay with a computed friction angle of 27°. Sand and silt
soils were encountered at 22 feet into the foundation soil, computed friction angle
of 30°.

Pond 1 and Pond 3 — In the 2010 Ash Pond Dam Stability Analysis borings of the
embankment consists of sandy silt, clayey silt, and silt clay (Reitz&Jens, Inc.,
2010). Embankment soils have a computed friction angle of 26°. Foundation
soils of Pond 1 and 3 consist of silty clay. The computed friction angle
compression of the top 12 feet of the foundation soil is 27°. Underlying soils are
stiff clays to clayey silt, silt clay, and sandy silt. The computed friction angle of
the underlying soils is 26° to 25°.

7.1.3 Uplift and/or Phreatic Surface Assumptions

Phreatic surface assumptions are taken from the November 2010 Ash Pond Dam
Stability Analysis. The downstream sides of the CCW pond embankments were
analyzed for steady seepage and seismic seepage loading conditions at full and
maximum pond capacity. Piezometer readings from the November 2010 Ash
Pond Dam Stability Analysis, show the groundwater elevation to be above the
downstream toe elevation. The phreatic line is low through the embankment.
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Pond 2 is lined, therefore a phreatic line does not occur through the embankment.
From visual observations in the field, the phreatic surface does not crop out on the
outside slope of the perimeter levee.

7.1.4 Factors of Safety and Base Stresses

A slope stability analysis conducted in the November 2010 Ash Pond Dam
Stability Analysis by Reitz & Jens, Inc. shows the perimeter dike does not meet
the MDNR minimum required factor of safety of 1.5 for steady seepage loading
(Doc 1.10). The factor of safety results of the seismic loading show the perimeter
dike factor of safety is greater than the minimum required factor of safety of 1.0.
See tables in Section 7.3.

7.1.5 Liquefaction Potential

This coefficient represents the fraction of the gravitational acceleration applied
horizontally to the soil mass directed away from the slope to approximate the
lateral forces on the dike mass that occur during an earthquake. Seismic stability
analysis was performed for the downstream slope only. A horizontal acceleration
of 0.05g or 0.25 of the probable maximum acceleration was added to the steady
state seepage model. See summary of results of seismic stability analysis in
section 7.3.

7.1.6 Critical Geological Conditions and Seismicity

The reviewed documents did not include any information regarding the critical
geological conditions and seismicity used in the original design of perimeter levee
or embankment dikes that impound CCW ponds. Minimal subsurface
information was provided by the boring log profiles developed during the drilling
and piezometer installation within Pond 7 (see Doc. 1.5 in Appendix A). The
pertinent boring logs show that the virgin soils in the vicinity (along Pond 7)
generally consisted of silty clay and clayey silt underlain by clay and silty clay.

Static water level readings indicate the depth to groundwater to be less than 40
feet. The types of soils within the perimeter levee, shown in the Pond 7 soil
boring logs, would not typically be susceptible to liquefaction. However, due to
the location of the Meramec PS within the Meramec River floodplain, high static
water level in the area, and its proximity to the New Madrid and Wabash Valley
seismic zones, the susceptibility of surrounding ground to liquefaction is
moderate.

Seismicity — The site of the ash basins is in an area of moderate seismic hazard,
however the site is within 150 miles of two known active seismogenic source
areas (New Madrid and Wabash Valley seismic zones). Based on USGS Seismic-
Hazard Maps for Central and Eastern United States, dated 2008, the Meramec
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Power Station, is located in an area anticipated to experience 0.20g or higher peak
ground acceleration with a 2-percent probability of exceedance in 50-years.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
The structural stability documentation is adequate.
7.3 ASSESSMENT OF STRUCTURAL STABILITY

Per Table 7.1 below, structural stability under static loading conditions of the perimeter
levee embankment is currently unsatisfactory based on the steady seepage loading safety
factor results in the November 2010 Ash Pond Dam Stability Analysis (Reitz & Jens,
Inc., 2010). The steady seepage loading safety factors do not meet the minimum required
safety factor of 1.5 along the perimeter levee for any of the investigated pond dikes. The
Reitz & Jens November 2010 report indicates the unsatisfactory Factors of Safety are
“due to the steep outside slopes of the perimeter levee”. Therefore, the structural
soundness of the CCW embankments are rated UNSATISFACTORY in their current
configuration.

Table 7.1: Factor of Safety (Reitz & Jens, Inc., November 16, 2010)
Load Case | Required Cross Cross Cross Cross Cross
Factor of Section1 | Section2 | Section3 | Section4 | Section 5
Safety
Steady 1.5 1.3 1.4 1.3 1.4 1.2
Seepage
Earthquake, 1.0 1.1 1.2 1.1 1.2 1.1
Steady
Seepage

Ameren Missouri has subsequently initiated a project to be completed in late 2011 to
flatten the existing slopes on the downstream side of Ponds 1, 2, and 4 to improve the
factor of safety, see Table 7.2. Specifically, the proposed project will increase the
embankment cross sectional area and improve the factor of safety of the perimeter levee
in the cross sections listed in Table 7.2. The Factor of Safety will be increased with these
improvements per March 29, 2011 Revised Meramec Plant Stability Analysis. The
Factor of Safety will improve for cross sections 1, 3, and 5 to exceed the required 1.5
minimum Factor of Safety. The cross section 6, Pond 4, Factor of Safety for short term is
“conditionally marginal” at a value of 1.46. Cross sections 1, 3, 5, and 6 represent Ponds
1, 2, and 4.
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Table 7.2: Factor of Safety (Reitz & Jens, Inc., March 29, 2011)
Cross Sections and Long-term, Static Seismic,
Pond (Min FoS = 1.5) (Min FoS =1.0)
Cross Section 1, 1.8 1.5
Pond 1
Cross Section 3, 1.6 1.3
Pond 2
Cross Section 5, 2.1 1.7
Pond 1
Cross Section 6, 15 1.2
Pond 4

Given the improvement in the Factors of Safety, once the CCW ponds are re-configured
then their rating would change to SATISFACTORY. Preliminary sketches of the
flattened dikes are available in this report ( Doc 1.11). However, the current river levels
of the Mississippi and Meramec Rivers have prevented Ameren from completing the
topographical survey along the toe. Based on current river level projections, the survey
can not start until July 2011. The current schedule is as follows:

2011 Proposed Schedule for Dike Re-Configuration

e Complete Construction Drawings - end of July (Floodwaters recede)
e Submit Plans to USACE for approval

e Construction commences in Sept-Oct 2011
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION
8.1 OPERATIONAL PROCEDURES

Pond 1 — This basin is mainly used for water treatment and chemical stabilization prior to
discharge to a tributary to the Meramec River. Ash waste material from production
operations is not placed directly in the basin. Pond 3 and Pond 4 discharge directly into
the basin. Surface runoff from Pond 7 and 8 is ditched to Pond 1. Overflow from Pond 2
discharges into surface ditches of Pond 8. Water is monitored and discharged when pH is
within permit limits.

Pond 2 — This basin is currently used for fly ash sedimentation, water treatment, and
chemical stabilization. Pond 2 receives onsite surface runoff, fly ash, bottom ash, and
wastewater residual wastes. Ash waste material is sluiced into the basin. The ash is
excavated and placed in windrowed stockpiles to allow the material to drain prior to
loading and transport offsite.

Pond 3 — This basin is currently used for storage and disposal of fly ash. Ash waste
material is sluiced into the basin. The slurry is pumped into excavated channels within
the basin and gravity settling separates the fine from the coarser materials. Once the
channels become full, the ash is excavated. The water flows through channels excavated
in the ash to a pond area.

Pond 4 — This basin is currently used for storage and disposal of bottom ash. Ash waste
material is sluiced into Ponds 5 and 6. The slurry is pumped into excavated channels
within the basin and gravity settling separates the fine from the coarser materials. Once
the channels become full, the ash is excavated. The water flows through channels
excavated in the ash to a pond area in Pond 4.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES
Maintenance of the impounding embankments and outlet works of the CCW Ponds is
performed as needed, as determined by routine (weekly) inspections performed by
operating personnel. Vegetation on the embankment slopes and crest is mowed or cut
twice a year or whenever it becomes necessary.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION

8.3.1 Adequacy of Operational Procedures

Operational procedures at the CCW ponds appear to be appropriate and adequate.
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8.3.2 Adequacy of Maintenance

No major maintenance issues were observed during the site visit and no major
maintenance issues were noted from review of dam inspection reports and
checklists. Maintenance of the impounding embankments and outlet works of the
CCW ponds appears to be adequate.
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9.0 SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES
Ameren Missouri formed a Dam Safety Group and associated Dam Safety Program
supervised by a licensed professional engineer. The program requires Meramec PS to
conduct weekly, annual, and special inspections. Employees trained in dam safety,
overseen by civil and geotechnical engineers, inspect the CCW embankments following
inspection procedures based on the type of dam safety inspection conducted. The weekly
and annual inspections are documented on Inspection Checklists.
9.2 INSTRUMENTATION MONITORING

9.2.1 Instrumentation Plan

There is no dam performance monitoring instrumentation in place in the

impounding levee embankment. Staff gauges have been installed to measure the
water surface elevation.

9.2.2 Instrumentation Monitoring Results
There are no dam performance monitoring instruments.
9.2.3 Dam Performance Data Evaluation
Not applicable.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program
The inspection program is generally adequate based on field observations and the
data reviewed by Dewberry. However, internal inspections of the outlet
structures with a remote camera or by personnel using confined-space procedures
should be conducted on a frequency of at least once every 5 years.
9.3.2 Adequacy of Instrumentation Monitoring Program
There is no dam performance monitoring instrumentation in place. No problem
or suspect condition, such as excessive settlement, seepage, shear failure, or
displacement was observed in the field that might be reason for installation of

instrumentation. In the absence of stability problems or seepage issues, there is
no need for performance monitoring instrumentation at this time.
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REPRESENTATIVE POND 1 EMBANKMENT SECTIONS

EXHIBIT 1
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FINAL

EXHIBIT 2: REPRESENTATIVE POND 2 EMBANKMENT SECTIONS
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FINAL

EXHIBIT 2 CONTINUED: REPRESENTATIVE POND 2 EMBANKMENT SECTIONS
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FINAL

EXHIBIT 3: REPRESENTATIVE POND 3 EMBANKMENT SECTIONS

N
W u e
* Ouea s v

1+ Win S0IL coven: Gl S
PACPOSED ASH F [y
X L"\ - —— EXISTING GROUNO SURFACE (ELEV 417-/1 I
cots el i o it wobe sove Lfren | &
] T — - ————
N [/ |ovr sore|im nvas] < II /_ -
| |
TLET OETAIL E—— X
Car el
26+ DISOMAGE LINE / \
AT (=) ] m
SECTION A-A (NORTH AND SOUTH EMBANKMENTS) I
e — - oF s
« v 2% To g
N
Vommaena
1° WiN SOIL e b
s """_\ EXISTING GROLKD SURFACE IELEV 417/
ExISTING = R 60 MiL HOPE SLPPE LINER =

~1 w

\\ /—un KE Ny Leved i

SECTION B-B (WEST EMBANKMENT) \—!&?#’%"‘,S#‘"'
- ey et
- FI RO 2} \i\ exfsg
B 0
— | P [ SRR
=

,‘/
-
48 WIL HOPE BOTTON LINER
N
OF MTUAN CLATS (ELEV 498 T0 490

SECTION C-C (EAST EMBANKMENT ONLY)

SECTION SHOVING TYPICAL ASH FILL

162, 48 1L HOPL BOTION LineR

HOPE L1
o e
301 OR 401 FILL SLOPE

T

TYPICAL SECTION
AT TOP OF LEVEE

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

Meramec PS E-4
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




FINAL

EXHIBIT 4: REPRESENTATIVE POND 4 EMBANKMENT SECTION
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APPENDIX A

DOC 1.1 MERAMEC POWER STATION VICINITY MAP (5-MILE)
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APPENDIX A

DOC 1.2 MERAMEC POWER STATION MAP
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APPENDIX A

DOC 1.3 MERAMEC PLANT PLANS
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MERAMEC RIVER

45

A,

MERAMEC P/V&?

KEY PLAN
AREA,SQ FT
POND TOP OF LEVEE TOE OF LEVEE
@ FLY ASH POND IN USE 1,330,000 1,185,400
@ NORTH FILLED FLY ASH POND 1,051,000 933,500
@ SOUTH FILLED FLY ASH POND 930 400 864,500
@ REFUSE BURNING ASH POND 429,200 380,700
@ NORTH BOTTOM ASH POND 249,900 214,400
@ SOUTH BOTTOM ASH POND 698,000 620,000

REFERENCE SURDEX CORP PHOTOGRAFI
NO.708-135 AND 708-136 DATED 12-1-72

&
/ CONEIDENTIAL
INFORMATION
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PREPARED FOR
UNION ELECTRIC COMPANY
SCALE : 12200

SeoNTOURS PROPERTY PLAN
ASH PONDS
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APPENDIX A

DOC 1.4 AMERENUE RESPONSE TO EPA’S RFI
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Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




AmerenUE Response

Meramec Power Station
8200 Fine Road
St. Louis, Missouri 63129

1. Coal-combustion by-product surface impoundments at this Station are not classified as dams
by State or Federal regulatory agencies so they have not been rated. B

2. See table below.

Year Commissioned or
Management Unit Expanded
Old Fly Ash Pond 2000
Retention Pond 1977
Bottom Ash Ponds (3) 1950s
New Fly Ash Pond 2003

None of these units have been expanded.

3. See table below.

Materials Contained in
Management Unit Unit*
1,5 "G&Af ?
Old Fly Ash Pond
1,2
Retention Pond
2
Bottom Ash Ponds
1
New Fly Ash Pond

*Use the following categories to respond to this question: (1) fly ash; (2) bottom ash: (3) boiler
slag; (4) flue gas emission control residuals; (5) other.

Other types of materials that are temporarily or permanently contained in the unit(s) include, but
are not limited to residual wastes remaining following treatment of wastewater from these
systems: primary water treatment; boiler water make-up treatment; laboratory and sampling
streams; boiler blowdown; floor drains; coal pile run off; house service water systems; and

p— < —
pyrites. T e




4. The management units at this facility were designed by a Professional Engineer. The
construction of the management units were done under the supervision of a Professional
Engineer. And, inspection and monitoring of the safety of the waste management units is
under the supervision of a Professional Engineer.

5. The most recent annual internal professional engineering inspection of the management units

occurred in 2009. Since these management units are not classified by regulation as dams the
evaluation only included a visual inspection of the units. AmerenUE has formed a Dam
Safety Group consisting of civil and geotechnical engineers who oversee the implementation
of the company Dam Safety Program and this Group is supervised by a licensed Professional
Engineer. The Dam Safety Program requires routine, annual and special inspection of the
ash ponds and employees performing these inspections receive dam safety training. If
maintenance issues are identified in these visual inspections, then corrective actions are taken
by either plant employees or contractors to remedy the issue and final acceptance of the work

is reviewed and evaluated by Dam Safety Group personnel.

6. No State, or Federal regulatory official has inspected or evaluated the safety (structural
integrity) of the management unit(s), and we are not aware of a planned state or federal
inspection or evaluation in the future.

7. Not applicable, see response to Question 6.

8. See table below.

Management Unit Surface Total Volume of Maximum
Area Storage Stored Ash Height of Unit
(Acres) Capacity (Acre-ft) (ft.)
(Acre-ft)
OldFly AshPond | L 17.6 300 260 25
Lalag
Retention Pond v 0.7 10 minimal 25
Bottom Ash Ponds . 14 280 171 25
‘AL R 43
New Fly Ash Pond 13.5 230 190 25

WA -

9. Assuming that brief history means incident(s) which could have occurred in the last ten (10)
years, we are not aware of any spills or unpermitted releases of coal-combustion by-products

from our surface impoundments to surface water or to the land.

10. The current legal owner and operator at the facility is AmerenUE




Ameren Services One Ameren Plaza

1901 Chouteau Avenue
. . PO Box 66149
E ntal S
31";:’5’;;.’2";8;(1’;0:;“ St. Louis, MO 63166-6148
314.554.4182 (Facsimile)
ppike@ameren.com
May 4, 2009

Mr. Richard Kinch
US Environmental Protection Agency (53306P)
1200 Pennsylvania Avenue, NW

Washington, DC 20460
%‘ RE: Request for Information under Section 104 (e) of the Comprehensive
AIIIEIBII Environmental Response, Compensation, and Liability Act, 42 U.S.C.
9604(e)

Dear Mr. Kinch:

This letter is in response to the letter sent to Mr. Thomas Voss who is the Chief
Executive Officer of AmerenUE regarding the United States Environmental
Protection Agency’s request for information relating to the surface impoundments
or similar diked or bermed management unit(s) or management units designated as
landfills which receive liquid-borne material from a surface impoundment used for
the storage or disposal of residuals or by-products from the combustion of coal,
including, but not limited to, fly ash, bottom ash, boiler slag, or flue gas emission
control residuals.

AmerenUE operates four coal-fired power stations in Missouri and responses for
those facilities were sent to you within the required ten (10) business days of
receipt of their letters. AmerenUE has no additional facilities which have surface
impoundments or similar diked or bermed management unit(s) or management
units designated as landfills which receive liquid-borne material from a surface
impoundment used for the storage or disposal of residuals or by-products from the
combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag,
or flue gas emission control residuals.

Although our surface impoundments are not considered to be dams by State or
Federal regulations, we are subject to State and Federal NPDES regulations and
have had Agency personnel inspect these units. We are providing a full and
complete response to each separate request for information set forth in your
Enclosure A (attached) with responses corresponding to numbering in your
questions. If you have any further questions please feel free to contact Paul Pike at
(314) 554-2388.

a subsidiary of Ameren Corporation

e —




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 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.

Sincerely,
Al e

Michael L. Menne
Vice President — Environmental Services



R
i Ameren

Ameren Services One Ameren Plaza

1901 Chouteaun Avenue
Environmental Services PO BOX'66149
314.554.2388 (Phone) St. Louis, MO 63166-6149
314.554.4182 (Facsimile)
Pppike@ameren.com

March 26, 2009

Mr. Richard Kinch

US Environmental Protection Agency (53306P)
1200 Pennsylvania Avenue, NW

Washington, DC 20460

RE:  Request for Information under Section 104 (e) of the Comprehensive
Environmental Response, Compensation, and Liability Act, 42 U.S.C.
9604(¢)

Dear Mr. Kinch:

This letter and attachments are AmerenUE's response to the United States
Environmental Protection Agency’s request for information relating to the surface
impoundments or similar diked or bermed management unit(s) or management
units designated as landfills which receive liquid-borne material from a surface
impoundment used for the storage or disposal of residuals or by-products from the
combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag,
or flue gas emission control residuals.

AmerenUE operates four coal-fired power stations in Missouri. Although our
surface impoundments are not considered to be dams by State or Federal
regulations, we are subject to State and Federal NPDES regulations and have had
Agency personnel inspect these units. We are providing a full and complete
response to each separate request for information set forth in your Enclosure A
(attached) with responses corresponding to numbering in your questions. If you
have any further questions please feel free to contact Paul Pike at (314) 554-2388.

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 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.

Sincerely,
YKL P P lprmse.

Michael L. Menne
Vice President — Environmental Services



Enclosure A

Please provide the information requested below for each surface impoundment or similar diked
or bermed management unit(s) or management units designated as landfills which receive liquid-
borne material for the storage of disposal of residuals or by-products from the combustion of
coal, including, but not limited to, fly ash, bottom ash, boiler slag, or flue gas emission control
residuals. This includes units that no longer receive coal combustion residues or by-products, but
still contain free liquids.

1. Relative to the National Inventory of Dams criteria for High, Significant, Low, or Less-than-
Low, please provide the potential hazard rating for each management unit and indicate who
established the rating, what the basis of the rating is, and what federal or state agency regulates
the unit(s). If the unit(s) does not have a rating, please note that fact.

2. What year was each management unit commissioned and expanded? ;

3. What materials are temporarily or permanently contained in the unit? Use the following
categories to respond to this question: (1) fly ash; (2) bottom ash: (3) boiler slag; (4) flue gas
emission control residuals; (5) other. If the management unit contains more than one type of
material, please identify all that apply. Also, if you identify "other," please specify the other
types of materials that are temporarily or permanently contained in the unit(s).

4. Was the management unit(s) designed by a Professional Engineer? Is or was the construction
of the waste management unit(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?

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?

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.

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.



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

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).

10. Please identify all current legal owner(s) and operator(s) at the facility.



APPENDIX A

DOC 1.5 ASH POND #494 DRILLING AND PIEZOMETER INSTALLATION FIGURES
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GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

RECORD OF BOREHOLE PZ-1 SHEET 1 of 3

PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL ELEVATION: 413.25
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/14/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS /il
.| W
] Q | ELEV.| & 19 2 3 40
28| 2 v | E w| w| BLows : 0 &
e DESCRIPTION S |z8 2 E per 8in N %E—_cr’ WATER CONTENT (PERCENT) REMARKS
@ 8 | &~ |oepmH| S ' N .
e} o ® z 140 b hammer| W, W
| o @ 30 inch drop 20 40 60 80
(0-9.5) Firm, medium gray (N5) to black D
(N1) with mottled appearance, CLAYEY ¥
SILT, trace fine sand, moist (ML) y
HSA NIA Na | 2
ML
-5 2
£ 1.3
1 1ss 3 1|12
2 5 [
HSA NA na | B2
b3 443 403.8
a (9.5-39.5) Soft, medium gray (N5), SILTY 9.5
L 10 % CLAY, trace F-C sand, moist {CL) 1
g 2 | ss z 4 |%m o
& 2
<
B cL
HSA NIA Na | YA
_______________ P 398.8
below 14.5, predominantly CLAY (CH} 14.5
15
3 | sH NIA N | 38 [
i CcH 4 | ss 2 s |92 m
3 1.5
HSA NIA na | o
393.8
19.5-21.0, trace organics 19.5 5 ss 13 0.5
15
~20 Log continued on next page
SCALE: 1in=251t LOGGED: MRF
DRILLING CONTRACTOR: Lane Western CHECKED: MNH
DRILLER: D. Mahurin DATE: 2/26/08




PROJECT: Ameren - Meramec Fly Ash

RECORD OF BOREHOLE PZ-1

DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL

SHEET 2of 3

ELEVATION: 413.25

PROJECT NUMBER: 073-84012 DRILLING DATE: 8/14/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG; CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
.. E Tl ., BL:)ows /3:. .
28| 3 8 |Ig g w | sows o] [P — REMARKS
4| 2 DESCRIPTION 2 39 2 % per 61in N |53 | WATER CONTENT (PERCENT)
z a =
& & PR 2 140 Ib hammer w—
| 20 @ 30 inch drop 20 40 __ 60 80
below 14.5, predominantly CLAY (CH) n
(Continued) 5 | ss 3 3 2_:_
5 K
i 8
HSA|  NIA na | B8
- 25 1]
6 | ss 2 4 [2im
5 .
NA
! HSA N/A NIA | 32
P 383.8
g below 29.5, moderate reddish brown (10R CH 29.5
L 30 % 4/6) motling, wet 2
] 7 | ss 2 s |12 miKS {
[ ry o
N
<
Hsa| A A | N4
378.8
below 34.5, very soft, trace fine sand 34.5
— 35 N/A 15
8 | ss WH 2 |78
2 .
HSA|  NA NA | YA
373.8
mu RN 3951 o | ss 2 |18
40 Log continued on next page
SCALE: 1in=251t LOGGED: MRF o

DRILLER: D. Mahurin

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

DRILLING CONTRACTOR: Lane Western

CHECKED: MNH
DATE: 2/26/08

Fhoosr,,




RECORD OF BOREHOLE PZ-1 SHEET 3 of 3
PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL ELEVATION: 413.25
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/14/2007 AZIMUTH: N/A INCLINATION: -80
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I BLOWS /RN
Py i
[ Q ELeV. | @ 10 20 30 40
ol = 0 | ow BLOWS i :
BE| ¢ DESCRIPTION 3 §8 21 & | persin | n |RECIwATER CONTENT (PERCENT) REMARKS
4 > S loermn| 3| F
o o w | Z 140 1b hammer wh—— 4w,
40 [ 30 inch drop 20 40 60 80
39.8-40.0 & 40.4-40.6, F-C sand & F gravel PR 39.8 -
seams 1 15
(39.5-41.0) Very soft, medium gray (N5), ML g 9 ss 0 2 1.5
CLAYEY SILT, little F-C sand & F gravel, AN 3723 T
r \_wet (ML) (Continued) 41.0
END BOREHOLE AT 41.0 FEET BGS.
45
- 50
" -
©o
8
[y .
fu]
o
Q
ol
[« 4
9
]
o
QL
w0
I}
(o]
)
2
£i-55
Q
m
I
w
<l
=
[&]
AL}
:
=
W
ar
I
w
74
[e]
|
o
(=]
o
o
aQ
@ - 80
E SCALE: 1in=25ft LOGGED: MRF o
Wl DRILLING CONTRACTOR: Lane Western CHECKED: MNH
g’ DRILLER: D. Mahurin DATE: 2/26/08 Associates




PROJECT: Ameren - Meramec Fly Ash
PROJECT NUMBER: 073-84012
LOCATION: Ash Pond #494

RECORD OF BOREHOLE PZ-2

AZIMUTH: N/A
COORDINATES: N: E:

DRILLING METHOD: 4.25 Inch IDHSA DATUM: LOCAL
DRILLING DATE: 8/15/2007
DRILL RIG: CME 75D

SHEET 10of 2

ELEVATION: 416.20
INCLINATION: -90

DEPTH
(feet)

10

20

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

DRILLING CONTRACTOR: Lane Western
DRILLER: D. Mahurin

CHECKED: MNH
DATE: 2/26/08

9 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
z BLOWS /R M
w
= Q ELEV. [ &= 1020 3 40
Q 8 |Z9 g w| BLows REC REMARKS
g DESCRIPTION 2 &9 2| & | peroin | N |57 |WATER coNTENT (PERCENT)
o 2
g & DE&;’” 2 140 Ib hammer w——l  gw
@ 30 inch drop 20 40 60 80
(0.0-26.5) Soft, medium gray {N5), FLY
ASH, moist (FILL)
HSA NA na | B8
2 —
1 |ss 3 14|32 n
11 .
HSA NA N |
[:Y
1]
b o4
T 408.2
2 Below 10.0, becomes very soft, wet NiA 10.0 2 | ss -;- 3 |18 u n
10 b 1.5
] 1
<
NIA
HSA N/A N | NA
b 3.5 ]
N/A 02 —
3 | ss WH WH | 3
WH .
HSA NA NA | YA
4 | ss wH | 12
Log continued on next page 1
SCALE: 1in=25ft LOGGED: MRF oo

B ot
Associates




GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

RECORD OF BOREHOLE PZz-2 SHEET 2 of 2

PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL ELEVATION: 416.20
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/15/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
E BLOWS /R
o
Egl = Q |[Eev.| & 1 20 3 40
a. I w | ow BLOWS ! 1
3§ 2 DESCRIPTION § 38 g $ | peroin | N BEC | WATER CONTENT (PERCENT) REMARKS
x 3 ~ |oePTH| 2 : N .
[e} (U] ) 4 140 Ib hammer, W, W,
e @ 30 inch drop 20 40 80 80
(0.0-26.5_) Soft, medium gray (N5), FLY
ASH, moist (FILL} (Continued) 4 ss NA WH %
WH :
- WH
&
o z HsA NA na | B
o NA '
4
8§
r M Rods heaving, Added
~20gals of water.
25
NIA
5 | ss WH wH | 12
» WH .
389.7
END BOREHOLE @ 26.5 FEET BGS. 26.5
- 30
—35
[~ 40
SCALE: 1in=25ft LOGGED: MRF ow
DRILLING CONTRACTOR: Lane Western CHECKED: MNH der
DRILLER: D. Mahurin DATE: 2/26/08 Associates




PROJECT: Ameren - Meramec Fly Ash

RECORD OF BOREHOLE PZ-3

DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL

SHEET 1 of 3

ELEVATION: 414.30

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

DRILLING CONTRACTOR: Lane Western
DRILLER: D. Mahurin

CHECKED: MNH
DATE: 2/26/08

PROJECT NUMBER: 073-84012 DRILLING DATE: 8/13/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG; CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
z BLOWS/fil
I = W
28| 2 a So [ & | w| ewows I p— REMARKS
o=| 2 DESCRIPTION 3 39 g E per 6in N | L5 |WATER CONTENT (PERCENT)
b 3 5
g & DE&;“ Z 140 Ib hammer W, —
o ) 30 inch drop 20 40 60 80
{0.0-9.0) Compact, medium gray (N5) to »
light gray (N7), SANDY F-C GRAVEL, dry I3
(GW) )
o b
- ..
. "
A0
- 'Y HSA NIA NA | NA
3 == 4.0
0 .'
'o [
- ..
» .'
'o [ )
- ..
aw 0 5 0
RS 1 |ss g 1|2 .
—5 '. [
0 "
A
- ..
» "
'..n
r » N/A
' HSA NIA NA | 52
'o [
L '.
8
L o 8| 053
< (9.0-35.2) Sofi, medium gray (N5) to dark v 9.0
% yellowish brown (10YR 4/2), SILTY CLAY, ,
o trace F-C sand, moist (CH) 2 ss 3 3 ?_g_ a — "
L X 3 B
10 z
Z
&
<t
HSA NIA N | BA
CH
15 3 | sH NA Na | 13 - 1
=L 2.0 LIS 1
4 | ss é 4 [ m
5 5 .
HSA NA N | B2
2 1
5 | SS 2 5 | %
3 “lm
% Log continued on next page
SCALE: 1in=251t LOGGED: MNH




-90

SHEET 2of 3
ELEVATION: 414.30
INCLINATION:

AZIMUTH: N/A
COORDINATES: N: E:

RECORD OF BOREHOLE PZ-3

DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL
DRILLING DATE: 8/13/2007

DRILL RIG: CME 75D

Meramec Fly Ash

PROJECT NUMBER: 073-84012
LOCATION: Ash Pond #494

PROJECT: Ameren
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=
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RECORD OF BOREHOLE PZ-3 SHEET 3 of 3
PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL ELEVATION: 414.30
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/13/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
E BLOWS/fil
T
g o 10 20 3D 40
ag| = @ w | w | BLOWS e
8= 2 DESCRIPTION § o & | persin | N BEC | WATER CONTENT (PERCENT) REMARKS
& 2 140 Ib hammer w——a—w,
| 40 = 30 inch drop 20 40 60 80
(36.0-42.0) Soft, medium gray (NS) and 9 ss 4 15
dark yellowish brown (10YR 4/2) mottling, 1.5
SILTY CLAY, wet (CL} (Continued)
- CL =
HSA NA na | BB
- < -
‘3’.} (42.0-45.5) C SAND & F GRAVEL, wet, @ ~42 Feet,
o (GP-SP) encountered C SAND
I 15 and F GRAVEL, sand
3 10 | S8 NA NA | 7% heaved to 41 feet BGS
- z after drilling to 44 feet
o BGS. Coliected sample
< of heave material
representative of 42-44
L feet BGS material.
N/A
HSA NIA NA | 55
— 45 —
END BOREHOLE AT 45.5 FEET BGS.
SCALE: tin=251 LOGGED: MNH r
DRILLING CONTRACTOR: Lane Western CHECKED: MNH der
DRILLER: D. Mahurin DATE: 2/26/08 Associates

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08




RECORD OF BOREHOLE PZ+4 SHEET 1 of 2
PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25Inch 1D HSA DATUM: LOCAL ELEVATION: 414.57
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/15/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
3 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
z BLOWS/fiW
L= m
] Q |ELEV.| & 1 20 3 40
Ls| = n W | w BLOWS ———t
g2l ¢ DESCRIPTION % §8 2| & | porsin | N (B IWATER CONTENT (PERCENT) REMARKS
z 2 = |pbepTH| 2
Q o [ z 140 Ib hammer w, I———-—#———I W,
Lo -] 30 inch drop 20 40 60 80
(0.0-26.5) Very soft, medium gray (N5),
FLY ASH, moist (FILL)
s HSA|  NA | B2 -
1| ss % 3 (32 |m
5 T . -
HSA NIA na | B8
$ NIA
— 10 b4 Below 10.0, wet 10.0 T
8
~
HSA NA N | NA
NIA 8
3 | ss wH WHI 3%
- 15 WH - -
HSA NA A | N
NIA
4 | ss @ 1 ]38
i Log continued on next page T
SCALE: 1in=25ft LOGGED: MRF o
DRILLING CONTRACTOR: Lane Western CHECKED: MNH
DRILLER: D. Mahurin DATE: 2/26/08 ’Associates

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08




GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

RECORD OF BOREHOLE PZ-4 SHEET 2 of 2

PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25 Inch ID HSA DATUM: LOCAL ELEVATION: 41457
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/15/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
2 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e}
z BLOWS/RE
T~ w
KE Q |ELev.| = 1 20 3 a0
- | ow BLOWS . .
gl o DESCRIPTION 8 gg o & | peroim | N BEC | WATER CONTENT (PERCENT) REMARKS
g 218 oAl 2 140 Ib hammer W — W,
L 20 @ 30 inch dro 20 40 50 80
(0.0-26.5) Very soft, medium gray (N5), 4 ss 3 15
FLY ASH, moist (FILL) (Continued) 15
g N/A
| g HSA NA N/A a5
I
Q
Z
]
- <
25
N/A
5 | ss WH whH| 12
L WH .
388.1
END BOREHOLE AT 26.5 FEET BGS. 26.5
30
- 35
- 40
SCALE: 1in=251t LOGGED: MRF =
DRILLING CONTRACTOR: Lane Western CHECKED: MNH
DRILLER: D. Mahurin DATE: 2/26/08 Associates




RECORD OF BOREHOLE PZ-5 SHEET 1 of 2
PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25Inch ID HSA DATUM: LOCAL ELEVATION: 420.32
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/15/2007 AZIMUTH: N/A INCLINATION: -90
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
= = BLOWS /il
AR ELEV. | 1P 20 3P 4
58! 2 | G| w | sLows ; P4
8= ¢ DESCRIPTION . £ | prsin | N BEC | WATER CONTENT (PERCENT) REMARKS
g DE('ﬂ’;“ 2 140 Ib hammer, I S— . )
|, @ 30 inch drop 20 40 60 80
g)é%ze.S) Finrl\LBedium gray (N5), FLY
, moist (F
i NIA
HSA|  N/A 4.0
4
2 13
1 {ss 8 16 | =2 ]
5 8 15
S
0
- PRI
::’:’:’:‘ HSA NA %
3 ~
Releled
- R
> )
S
KD
B % 411.3
Below 9.0, Very soft, medium gray (N5) to 9.0
b4 dark gray (N3) striations, 1
b L 1.0
Lo | 3 X at03 | 2| S° 1 2 |z
r4 Belwo 10.0, wet 10,0
wn
N
<
B N/A
HSA NA 3%
3 |ss %_ 2 (Hm
- 45 1 ’
L »:..0:031
s HSA| N iz,
KRR
Leleled
. s
RS
RRRKS
RRLY
. RO
KXY
KR NA 15
RXRXS 4 |ss 1 2 |18
DRI 1 < m
2 Log continued on next page
SCALE: 1in=251t LOGGED: MRF =
DRILLING CONTRACTOR: Lane Western CHECKED: MNH
DRILLER: D. Mahurin DATE: 2/26/08 ’Associates

GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08




GOLDER STL RECORD OF BOREHOLE MERAMEC FLY ASH BORING LOGS.GPJ GLDR_CO.GDT 2/26/08

RECORD OF BOREHOLE PZ-5 SHEET 2 of 2

PROJECT: Ameren - Meramec Fly Ash DRILLING METHOD: 4.25Inch ID HSA DATUM: LOCAL ELEVATION: 420.32
PROJECT NUMBER: 073-84012 DRILLING DATE: 8/15/2007 AZIMUTH: N/A INCLINATION: -80
LOCATION: Ash Pond #494 DRILL RIG: CME 75D COORDINATES: N: E:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS/ft @l
Lo~ w
= 8] ELEV. | o 10 20 30 40
al| 2 o | F ‘1 & | w| BLows P » P %
4| 2 DESCRIPTION g gg g | prsin | N BEC | WATER CONTENT (PERCENT) REMARKS
@ > - |pePTH| 2 ' Y .
[} Q ) z 140 [b hammer] W, W,
20 @ 30 inch drop 20 40 60 80
(0.0-26.5) Firm, medium gray (N5), FLY 4 | ss 2 | 18
ASH, moist (FILL) (Continued} 1.5
< NA
| a HSA NA na
e o4
5}
Z
8
- <
I 25
N/A
5 | ss WH wH |18
L WH
393.8
END BOREHOLE AT 26,5 FEET BGS. 26.5
- 30
- 35
— 40
SCALE: 1in=25ft LOGGED: MRF o
DRILLING CONTRACTOR: Lane Western CHECKED: MNH
DRILLER: D. Mahurin DATE: 2/26/08 Associates




APPENDIX B
PIEZOMETER CONSTRUCTION LOGS AND
MDNR CERTIFICATION RECORDS

Golder Associates
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ABOVE GROUND PIEZOMETER CONSTRUCTION LOG _PZ-1

PROJECT NAME: Ameren/Meramec Fly Ash

PROJECT NUMBER: 073-84012

SITE NAME: Meramec Plant

LOCATION: Meramec Plant Pond# 494, St. Louis, MO

CLIENT: AmerenUE

SURFACE ELEVATION: 413.25 feet MSL

GEOLOGIST: MRF

NORTHING:

EASTING:

DRILLER: Dale Mahurin

STATIC WATER LEVEL: 392.80 feet MSL | COMPLETION DATE: 8/14/2007

DRILLING COMPANY: Layne Western

| DRILLING METHODS: 4.25-inch HSA

LOCK

_—

CAP

41 R ———
K.PFTRTA TR

N
P
s

T VT
R R

a4
o

PR EAE RR

TOTAL DEPTH
OF BOREHOLE: 41.5ft BGS

by —— WEEPHOLE

TOP OF CASING ELEVATION: 416.30 feet MSL
PROTECTIVE CASING (yes / no}: Yes.
PEA GRAVEL OR SAND
GROUND SURFACE ELEVATION: 413 25 feet MSL
DIAMETER OF RISER PIPE (in.): 20
DIAMETER OF BOREHOLE (in.): ~B
CONCRETE SEAL DEPTH (ft. bgs): 3.0

TYPE AND AMOUNT OF ANNULAR SEAL: 2.0 bags Groutwell (50 lbs each)

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 230
TYPE AND AMOUNT OF BENTONITE SEAL: 2 hag Enviroplug (50 |bs each)

TOP OF SAND PACK DEPTH (ft. bgs): 28.0

CENTRALIZER (yes/no ) - TYPE: N/A
TOP OF SCREEN DEPTH (ft. bgs): _31.6

TYPE OF SCREEN: _Boart Longyear Machine Slotted (Schedule 40)
SCREEN SLOT SIZE (in.). 0.010

SIZE OF SAND PACK: _______20/40 Silica (NSF)
AMOUNT OF SAND: __Z hags (50 Ibs each) Unimin Filter Silica

BOTTOM OF SCREEN DEPTH (ft. bgs): 412
BOTTOM OF WELL DEPTH (ft. bgs): 415
BOTTOM OF FILTER PACK (ft. bgs): 415
TYPE AND AMOUNT OF BACKFILL: N/A

ADDITIONAL NOTES: _Water level at ~23 38 feet RGS on 8/14/2007 @ 1115

CHECKED BY: JCW

DATE CHECKED: 2/26/08

PREPARED BY: _MRF




ABOVE GROUND PIEZOMETER CONSTRUCTION LOG _PZ-2

PROJECT NAME: Ameren/Meramec Fly Ash

PROJECT NUMBER: 073-84012

SITE NAME: Meramec Plant

LOCATION: Meramec Plant Pond# 494, St. Louis, MO

CLIENT: AmerenUE

SURFACE ELEVATION: 416.20 feet MSL

| GEOLOGIST: MRF

NORTHING:

EASTING:

DRILLER: Dale Mahurin

STATIC WATER LEVEL: 400.26 feet MSL | COMPLETION DATE: 8/15/2007

DRILLING COMPANY: Layne Western

| DRILLING METHODS: 4.25-inch HSA

LOCK

TOTAL DEPTH
OF BOREHOLE: 250 ft BGS

ADDITIONAL NOTES:

| CAP

ot
=T TOP OF CASING ELEVATION: 41905 feet MSL
S PROTECTIVE CASING (yes / no): Yes

g s PEA GRAVEL OR SAND
p: — WEEPHOLE
s GROUND SURFACE ELEVATION: 416,20 feet MSL

vl kL
G DIAMETER OF RISER PIPE (in.): 2.0
N DIAMETER OF BOREHOLE (in.): ~6
Wk
el CONCRETE SEAL DEPTH (ft. bgs): 30

TYPE AND AMOUNT OF ANNULAR SEAL: _N/A

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 3.0
TYPE AND AMOUNT OF BENTONITE SEAL: 2 bag Enviraplug (50 |bs each)

TOP OF SAND PACK DEPTH (ft. bgs): 12.0
CENTRALIZER (yes/no) - TYPE: N/A
TOP OF SCREEN DEPTH (ft. bgs): __15.1

TYPE OF SCREEN: ___Boart | ongyear Machine Slofted (Schedule 40)
SCREEN SLOT SIZE (in.): 0010

SIZE OF SAND PACK: 20/40 Silica (NSF)
AMOUNT OF SAND: __6 hags (50 Ihs each) Unimin Filter Silica

BOTTOM OF SCREEN DEPTH (it. bgs): 247
BOTTOM OF WELL DEPTH (f. bgs): 250
BOTTOM OF FILTER PACK (ft. bgs): 25.0
TYPE AND AMOUNT OF BACKFILL: N/A

CHECKED BY: _.ICW

DATE CHECKED: __2/26/08

PREPARED BY: _MRF




ABOVE GROUND PIEZOMETER CONSTRUCTION LOG _PZ-3

PROJECT NAME: Ameren/Meramec Fly Ash

PROJECT NUMBER: 073-84012

SITE NAME: Meramec Plant

LOCATION: Meramec Plant Pond# 494, St. Louis, MO

1 CLIENT: AmerenUE

SURFACE ELEVATION: 414.30 feet MSL

GEOLOGIST: MNH

NORTHING:

EASTING:

DRILLER: Dale Mahurin

STATIC WATER LEVEL: 385.85 feet MSL | COMPLETION DATE: 8/14/2007

DRILLING COMPANY: Layne Western

| DRILLING METHODS: 4.25-inch HSA

LOCK

CAP

P

STICKUP: _3FT

N A LA

PR A e W e 3

TOTAL DEPTH
OF BOREHOLE: 45.0 ft BGS

ADDITIONAL NOTES: _Water level ~37 3 feet BGS

TOP OF CASING ELEVATION: 417.36 feet MSL
PROTECTIVE CASING (yes / no): Yes
PEA GRAVEL OR SAND
WEEP HOLE
GROUND SURFACE ELEVATION: 414 30 feet MSI.
DIAMETER OF RISER PIPE (in.): 20
DIAMETER OF BOREHOLE (in.): ~f
CONCRETE SEAL DEPTH (ft. bgs): 3.0

TYPE AND AMOUNT OF ANNULAR SEAL: 2.0 bags Groutwell (50 Ibs each)

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 280
TYPE AND AMOUNT OF BENTONITE SEAL: 2 hag Enviroplug (50 Ibs each)

TOP OF SAND PACK DEPTH (ft. bgs): 325

CENTRALIZER (yes/no) - TYPE: N/A
TOP OF SCREEN DEPTH (ft. bgs): _34.7

TYPE OF SCREEN: __ Boart | ongyear Machine Slotted (Schedule 40)
SCREEN SLOT SIZE (in.): 0.010

SIZE OF SAND PACK: 20/40 Silica (NSF)
AMOUNT OF SAND: __7.5 hags (80 Ihs each) Unimin Filter Silica

BOTTOM OF SCREEN DEPTH (ft. bgs): 446
BOTTOM OF WELL DEPTH (ft. bgs): 450
BOTTOM OF FILTER PACK (ft. bgs): 450
TYPE AND AMOUNT OF BACKFILL: N/A

Water level @ 32.55 feet BGS on 8/14/2007 @1055

CHECKED BY: _.ICW

DATE CHECKED: _2/26/08

PREPARED BY: _MNH
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ABOVE GROUND PIEZOMETER CONSTRUCTION LOG

PZ-4

PROJECT NAME: Ameren/Meramec Fly Ash

PROJECT NUMBER: 073-84012

SITE NAME: Meramec Plant

LOCATION: Meramec Plant Pond# 494, St. Louis, MO

CLIENT: AmerenUE

SURFACE ELEVATION: 414.57 feet MSL

GEOLOGIST: MRF

NORTHING:

EASTING:

DRILLER: Dale Mahurin

STATIC WATER LEVEL: 400.8 feet MSL

COMPLETION DATE: 8/15/2007

DRILLING COMPANY: Layne Western

J DRILLING METHODS: 4.25-inch HSA

LOCK

| CAP

STICKUP:_3FT

TOP OF CASING ELEVATION: 417 27 feet MSL.

PROTECTIVE CASING (yes / no): Yes

PEA GRAVEL OR SAND

py  —— WEEPHOLE

GROUND SURFACE ELEVATION: 414.57 feet MSt

DIAMETER OF RISER PIPE (in.): 2.0
DIAMETER OF BOREHOLE (in.):

1
o

CONCRETE SEAL DEPTH (ft. bgs): 3.0

TYPE AND AMOUNT OF ANNULAR SEAL: N/A

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 30
TYPE AND AMOUNT OF BENTONITE SEAL: 2 bag Enviraplug (50 lbs each)

TOP OF SAND PACK DEPTH (ft. bgs):
CENTRALIZER (yes/no) - TYPE: N/A
TOP OF SCREEN DEPTH (ft. bgs). _151

120

TYPE OF SCREEN: Boart L ongyear Machine Slotted (Schedule 40)
SCREEN SLOT SIZE (in.): 0.010

SIZE OF SAND PACK: _____20/40 Silica (NSF)
AMOUNT OF SAND: __6 hags (50 Ihs each) Unimin Filter Silica

BOTTOM OF SCREEN DEPTH (ft. bgs): 247
BOTTOM OF WELL DEPTH (it. bgs): 25.0
TOTAL DEPTH BOTTOM OF FILTER PACK (ft. bgs): 250
OF BOREHOLE: 25.0 ff BGS TYPE AND AMOUNT OF BACKFILL: N/A
ADDITIONAL NOTES: _ Water level at ~23 38 feet BGS on 8/14/2007 @ 1115
CHECKED BY: JCW
DATE CHECKED: _2{26/08 PREPARED BY: _MRE
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? A EGO% ABOVE GROUND PIEZOMETER CONSTRUCTION LOG _PZ-5

PROJECT NAME: Ameren/Meramec Fly Ash

PROJECT NUMBER: 073-84012

SITE NAME: Meramec Plant

LOCATION: Meramec Plant Pond# 494, St. Louis, MO

CLIENT: AmerenUE

SURFACE ELEVATION: 420.32 feet MSL

GEOLOGIST: MRF

NORTHING:

EASTING:

DRILLER: Dale Mahurin

STATIC WATER LEVEL: 405.55 feet MSL | COMPLETION DATE: 8/15/2007

DRILLING COMPANY: Layne Western

| DRILLING METHODS: 4.25-inch HSA

LOCK -

CAP

7
2%

TOP OF CASING ELEVATION: __ 42339 feet MS|.

stickup: 3FT | [

TOTAL DEPTH

OF BOREHOLE: 25.0 ff BGS

ADDITIONAL NOTES:

PROTECTIVE CASING (yes / no): Yes
PEA GRAVEL OR SAND
WEEP HOLE
GROUND SURFACE ELEVATION: 420 .32 feet MSI.
DIAMETER OF RISER PIPE (in.): 2.0
DIAMETER OF BOREHOLE (in.): ~f
CONCRETE SEAL DEPTH (ft. bgs): 3.0

TYPE AND AMOUNT OF ANNULAR SEAL: N/A

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 3.0

TYPE AND AMOUNT OF BENTONITE SEAL: 2 bag Enviraplug (50 lbs each}
TOP OF SAND PACK DEPTH (ft. bgs): 120

CENTRALIZER (yes/no ) - TYPE: N/A

TOP OF SCREEN DEPTH (ft. bgs): __15.1

TYPE OF SCREEN: ___ Boart L angyear Machine Slotted (Schedule 40)

SCREEN SLOT SIZE (in.): 0.010

SIZE OF SAND PACK: 20/40 Silica (NSF)

AMOUNT OF SAND: __7 hags (50 Ibs eachy Unimin Filter Siliea
BOTTOM OF SCREEN DEPTH (ft. bgs): 247

BOTTOM OF WELL DEPTH (ft. bgs): 250

BOTTOM OF FILTER PACK (ft. bgs): 25.0

TYPE AND AMOUNT OF BACKFILL: N/A

CHECKED BY: _ICW
DATE CHECKED: _2/26/08

PREPARED BY: _MRE
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[OFFICE USE ONLY

SIGNATURE (PRIMARY CONTRACTOR)

DATE RECEIVED
DTy
MISSOURI DEPARTMENT OF REE NO. ks e Sutud § 4
NATURAL RESOURCES C.R. NO. CHECK NO.
(573) 368-2165 STATE WELL NUMBE EVENUE NO,
NUMBER R .
MONITORING WELL _
CERTIFICATION RECORD ENTERED APPROVED BY ROUTE
Ph 1 Ph2 Ph3
INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DHILLING CONTRACTOR . .
OWNER NAME WELL NUMBER VARIANCE GRANTED BY
Aarcren VE Pzl THE QAR
OWNER ADDRESS - oY ) . STATE ZIP CODE [ no
A - 4 o . o ey -
10 O feay B Lt S e | 3455
SITE NAME ) , ' CONTACT NAME [ ves, arracH A copy -
chmerenl LE - Adeiamiss Plans Hern) Cerdord __ OF THE VARIANGE
SITE ADDRESS , ey STATE ZIP CODE VARIANGE NUMBER
-y oo i 3¢
Fine A 5. Lo o | eIEF
PROPOSED USE OF WELL TYPE OF POTENTIAL SITE MONITORING FOR: (CHECK ALL THAT APPLY)
D GAS MONITORING WELL D MONITORING D HAZARDOUS MATERIAL D LANDFILL D RADIONUCLIDES D PETROLEUM FRODUCTS ONLY
[ exTRACTION WELL PIEZOMETERS [ imaL e AssessmenT O Lusx O exprosives [ meracs V.O.C.
_ WATER LEVEL DRAWDOWN [J svocs 0 eesTicioesHERBICIDES
SKETCH LQCATION OF WELL INGLUDING MILEAGE ON ALL ROADS | LOCATION OF WELL . AREA ELEV
OM NEAREST TOWNS. W B8 - 2 M. T e
A woNa__ PO o FD o ¥R . Gh, Loeer S
! - SMALLEST LARGEST
1/4 1i4 V4
.ty
ste___ 5 twn___#R  Neve___&o EpRw
DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE DRILLER NOTES: .
FA Ak 5 w:rf/ . . |
LENGTH OF DIAMETER OF DIAMETERAND DEPTHOF THEHOLE | PROTECTVE | X] gy LOCKING CAP?
TYPE OF SURFACE | [X] ABOVE GROUND | PROTECTIVE CASING | PROTECTIVE GASING | PROTEGTIVE GASING WAS PLACED CASING -
MATERIAL ALUMINUM YES
COMPLETION O . , . .
FLUSH MOUNT S gl ¥ x4t 4 oy S O prasnc E] NO
WEEP HOLE? | VENTED CAP? | LENGTH OF FLUSH DIAMETER OF DIAMETER AND DEFTH OF THE HOLE | SURFACE 5
MOUNT FLUSHMOUNT | FLUSH MOUNT WAS PLACED COMPLETION X concrete P “ x5
& ves [ ves . 7 GROUT 0
[J no NO AyA FT. ’U/‘Q w| MR FT. OTHER
. LENGTH  TDIAMETER TWEIGHT OR [ DIAMETER OF [MATERIAL LENGTH OF SEAL | MATERIAL
D
| R _ [T sreer THERMOPLASTIC (PVG) BSZTLON"E L swery [ peuiers
M tA
RISER 54 ET. bl N ) A w0 omen S . 3 T [ cranuar(H cres -
PIPE | GLUED SECONDARY FILTER PACK DEPTH .
DETAIL I FORMATION DESGRIPTION
[ saruraten zone [ unsaturateozone Hyoraten L] ves: [ no  |FR :
[ ves no | sotr zones [ i ves, ivoratep [ ] ves [ wo N,J‘i o | 20| sS4 / 2 4r 728 {;/g/
PRIMARY | LENGTH DEPTH TO TOP OF PRMARY FILTER PACK | SECONDARY FILTER PACK LENGTH f /
FILTER L ‘ : . = , st 2
PACK £ - AF - ~h || Y4 ‘"""'”’fé? v
X 0 LENGTH P F Sy /r:;/c..
BENTONITE SLURRY CEMENT/BENTONITE SLURRY
ANNULAR | (] NON SLURRY BENTONITE TYPE - BAGS OF CEMENT USED
SEAL ; % OF BENTONITE USED o
Carenriie ] WATER USED/BAG aAL H2. 2
LENGTH | DIAMETER | DIAMETER OF | DEFTHTO TOP MATERIAL
DRLLHOLE | OF SCREEN
WELL [ srese THERMOPLASTIC (PVC)
SCREEN .
/& el A 5 wn| 345 (1 omes
MULTIPLE CASED WELLS L] YES NO PUMP INSTALLED FoR REMEDIATION - [] ves X no
SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND | TOTAL DEPTH: §45 s
SIZE OF ALL CASING, HOLE DIAMETERS AND GROUT USED 7

PERMIT NUMBER

rH3G)  LFF

STATIC WATER LEVEL
5.5
FEET FROM M|

URING POINT

DATE WELL DRILLING WAS COMPLETED

B-L6-C7

CONSTRUCTION OF MONITORING WELLS.

1 HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS FOR THE

SIGNATURE {WELL DRILLER)\ N ~ . P’ERMIT NUMBER DATE SIGNATURE (PUMP INSTALLER) PERMIT NUMBER DATE
: () . p :
x.-’s_ R \H._,'I‘l. ,}"{‘z "...\.' _Q4* R “"“Juf'm ﬁ'/:“/ 0?X ,\lléQ &5,6’4 5/1:?/'," 7
MO 780-1415 (2-06) . BEEY ) DISTRIBUTION: WHITEIDWlSION CANARYICONTRACTOR PINK/OWNER .
o4 MAIL WHITE COPY TO: DEPARTMENT OF NATURAL Rl RCES, P.O. BOX 250, RO PLSE% N

[ e R e R L LT RN S R

ENGLOSE $75 MONITORING WELL CERTIF(GATION FEE WlTHlN 60'DAYS AFTER WELL
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SIGNATURE (PRIMARY CONTRACTOR)

OFFICE USE ONLY DATE REGEIVED
. MISSOURI DEPARTMENT OF REE. NO.
5 NATURAL RESOURCES C.R.NO. CHECK NO.
(673) 368-2165 STATE WELL NU REVENUE NO.
) MBER .
MONITORING WELL '
CERTIFICATION RECORD ENTERED APPROVED 8Y ROUTE )
Ph 1 Ph 2 Ph 3
TNFORMATION SUPPLIED BY PRIMARY CONTRAGTOR OR DRILLING CONTRACTOR .
OWNER NAME WELL NUMBER VARIANCE GRANTED BY
Ameren & PZ =R THEDAR
OWNER ADDRESS STATE ZIP CODE NO
M -~y
1G0;  Chovtsa) -\# Lot 2E | L35 ‘
SITE NAME CONTACT NAME D YES, ATTACH A COPY
L f/i’ . YI (s b2 e " OF THE VARIANCE
weren LE - Meyamec  Plant H2tir Cresybare
SITE ADDRESS _ oY ) STATE ZIP CODE VARIANCE NUMBER
Fine A st dewrs 50| 63/3F
PROPOSED USE OF WELL TYPE OF POTENTIAL SITE MONITORING FOR: (CHECK ALL THAT APPLY)
[ aas MoNTORING WELL [J womrormwe | ] HAZARDOUS MATERIAL [ tawor. | ] radionucLies PETROLEUM PRODUCTS ONLY
[ exrracTion weLL Xl siezoMETERS ] wimiaL sire assessmenT O Lusx [J exprosives [ merais O voe.
B4 warer LeveL orawpown [ svoces ] pesticinesHERBICIDES
[ SKETCH LOGATION.QF WELL INGLUDING MILEAGE ON ALL ROADS | LOCATION OF WELL AREA ELEV '
TRAVELLED FROM; ‘EARESj){ wr 358 . Vol o -
hiod B /:\ LoNG. P& IR~ af Leens
,;?J. SMALLEST LARGEST
- 1 14
T 5 -
SEC. 2w YA e & EdRw
DESCRIBE Locmop OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE DRILLER NOTES:
1y, / 10 AL f’wf /
LENGTH OF DIAMETER OF DIAMETER AND DEPTH OF THEHOLE | PROTECTVE [N grery LOCKING CAP?
TYPE OF SURFACE ABOVE GROUND | PROTECTIVE GASING | PROTECTIVE GASING | PROTECTIVE CASING WAS PLACED CASING 7 :
COMPLETION , MATERIAL [ Atuminum ves
O rLusH mount 5 o Yad fed 2 D g [ prastic [ vo
WEEP HOLE? | VENTEDCAP? | LENGTHOF FLUSH | DIAMETER OF DIAMETER AND DEFTH OF THE HOLE | SURFACE . o n
X . MOUNT FLUSHMOUNT | FLUSH MOUNT WAS PLACED COMPLETION ] concrete 742 K 54
YES YES
wa 5 y GROUT
[ B no A / “ FT. M”é Vo A%q N, FL [ orven
LENGTH | DIAMETER | WEIGHT OR | DIAMETER OF [MATERIAL LENGTHOF SEAL | MATERIAL
SDR#
1 seer X tHERMOPLASTIC (PVO) BE:‘ION”E . Oswery [ peners
rRser | /725 A | ¥ S w10 oner S 5 | Dl orawnnB cues
PIPE  [GLUED ' SECONDARY FILTER PACK DEPTH
DETAIL FROM To FORMATION DESCRIPTION
[ saruraren zone [ unsaturaten zone  Hvorareo [ ves [ wo
O ves no | somH zones [ i ves, wvorarep L] ves [ no A{;—‘f‘& o 25 | £ //f" FSH
PRIMARY | LENGTH DEFTHTO TOP OF PRIMARY FILTER PACK | SECONDARY FILTER PACK LENGTH
FILTER
PACK AR FT /3 L ~pl FL
[-g] D . LENGTH
BENTONITE SLURRY GEMENT/BENTONITE SLURRY
ANNULAR | [ NON SLURRY BENTONITE TYPE  BAGS OF CEMENTUSED ______
SEAL
% OF BENTONITE USED
~ £, el
LD fj /ﬁ{"// WATER USED/BAG _ GAL 75 T
LENGTH | DIAMETER | DIAMETEROF | DEPTH 7O TOP MATERIAL
DRILLHOLE | OF SCREEN —
WELL O sreeL THERMOPLASTIC (PVC)
SCREEN
A - A5 U omen
MULTIPLE cAsEDWELLS [ vyEs [X] NO  PUMP INSTALLED FOR RemebiaTion L1 ves [E no :
SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND | TOTAL DEPTH: 257
SIZE OF ALL CASING, HOLE DIAMETERS AND GROUT USED 7~

PERMIT NUMBER

425! LR

STATIC WATER LEVEL /..,«;)/ ,5 /

__FEET FROM MEASURING POINT

DATE WELL DRILLING WAS COMPLETED

B-flo-227

| HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS,

MO 780-1415 (2-05)

DISTRI
MAIL WHITE COPY TO:

NT OF , ROLLA, MO 65402
ENGLOSE S75 MONITORING WELL CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION

URCES, P.O.

IBUT ION WHﬂ'EIDlVISION OANARYIOONT RACTOR PINK/OWNER

BOX 250,

STTIPEN

SIG{]}JRE {WELL LLER) 1‘ 1 PERMIT NUMBER ‘| DATE SIGNATURE (PUMP INSTALLER) PERMIT NUM.B.ER DATE /
e Y S TR YN L d i “
[y
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OFFICE USE ONLY DATE RECEIVED
Lo

MISSOURI DEPARTMENT OF REF. NO. wf 838 '@

NATURAL RESOURCES C.R. NO. CHECK NO.

(573) 368-2165

MONITORING WELL STATE WELL NUMBER REVENUE NO.

CERTIFICATION RECORD 'E;’FRED . o APPROVED BY ROUTE
INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME WELL NUMBER VARIANGE GRANTED BY

Haerey  E 27 -3 THEDN.R
OWNER ADDRESS cmy : STATE ZIP CODE .
(G0 Choutes S Loeis MO | 5305 NO -
SITE NAME | CONTACT NAME ; L ves, ATTACHA COPY
meren LHE - Meraimes Ao zﬁ L Cerbspdd OF THE VARIANCE
SITEADDRESS ciry ' ) STATE ZIP CODE VARIANCE NUMBER
Fne 4 S/, Lows e | 63439 '
PROPOSED USE OF WELL , TYPE OF POTENTIAL SITE. MONITORING FOR: (CHECK ALL THAT APPLY)
D GAS MONITORING WELL D MONITORING D HAZARDOUS MATERIAL D LANDFILL - D RADIONUCLIDES PETROLEUM PRODUCTS ONLY
[ exrracTION WELL PIEZOMETERS [ L siTe AssessmenT O wuse O expLosives Oves Ovoe,
WATER LEVEL DRAWDOWN svocs ] pesmciesHersiciDEs
SKETCH LOCATION OF WELL INCLUDING MILEAGE ON ALL ROADS | LOCATION OF WELL AREA ELEV
TRAVELLED FROM NEBREST TOWNS, wr 32 - 2 A5
f.‘;x wove._FL -2 - - OMNY ) Lewenrs
i SMALLEST LARGEST
14 114 4
< SEC.___ -2 Twm. YA wmne.___ Lo 7EQRW

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE DRILLER NOTES:

Fiy S15h et

CONSTRUCTION OF MONITORING WELLS

| HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANGE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS FOR THE

- LENGTH OF DIAMETER OF DIAMETER AND DEPTH OF THEHOLE | PROTEGTVE [X] sreey LOCKING CAP?] . -
TYPE OF SURFACE ABOVE GROUND | PROTECTIVE CASING | PROTECTIVE GASING | PROTEGTIVE CASING WAS FLAGED - | GASING
MATERIAL ALUMINUM El YES

COMPLETION [ e - Jxef P P

FLUSH MOUNT 5 YxY N A A8 = Opasne JCdwo
WEEPHOLE? | VENTED CAP? | LENGTHOFFLUSH | DIAMETER OF DIAMETER AND DEFTH OF THE HOLE | SURFACE 7
vES D vES MOUNT FLUSH MOUNT FLUSH MOUNT WAS PLACED COMPLETION . CONCRETE HI.V ,\f L;‘Jg'

) ’
O no NO ’7.‘/4'\ A sfrA - GROUT [ orken
LENGTH | DIAMETER ] WEIGHT OR DIAMETER OF [ MATERIAL LENGTHOF SEAL | MATERIAL
SDR#

Y, L Ll stee [ mienmopLasic pvoy BSEION"E - U sweay [ peviers
mser |40 & ] #D & w0 onen S = er | 1 aranuiar(3d ces
PIPE  fGLuED SECONDARY FILYER PACK DEPTH
DETAIL : o 1o FORMATION DESGRIPTION

(] saruraren zone (] unsaturarep zone wvoraten [ ves [ no J
[ ves. & no BOTH ZONES [ eves,momreo D ves (o 244 o | & | Sy adiy
PRIMARY |LENGTH  —— DEPTH TO TOP OF PRIMARY FILTER PACK | SECONDARY FILTER PACK LENGTH ~ Y 4
FILTER : ., A |5 |\ Jhly fz-s"-’ =
PACK Je? - 35 - #/4 - )
LENGTH & |4 51/’7"/ ,}///"751'4« c’*rJ}/
BENTONITE SLURRY [ cemenmmentoNrTE SLURRY 7
ANNULAR | [] NON SLURRY BENTONITE TYPE ~ BAGS OF CEMENT USED i | WS | St g_;;fr&;m
SEAL ) % OF BENTONITE USED L
‘:Xfct){i . z"“/(f WATER USED/BAG QAL oA %S
LENGTH | DIAMETER | DIAMETEROF | DEPTHTO TOP MATERIAL
DRILLHOLE | OF SCREEN
WELL [ steee THERMOPLASTIC (PVC)
SCREEN B
e el A oW 8w B o 3 omver
MULTIPLE CASEDWELLS L] vEs K] No PUMP INSTALLED FOR RemepiaTon [ ves [€] no
SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND { TOTAL DEPTH: e
SIZE OF ALL CASING, HOLE DIAMETERS AND GROUT USED 45 ‘
SIGNATURE (PRIMARY CONTRACTOR) PERMIT NUMBER STATIC WATER LEVEL 295 DATE WELL DRILLING WAS COMPLETED
. g < - /
1T T FEET EROM MEASURING POINT Flefe?

SIGNATURE(WELL DHILI.ﬁR ), PERMIT NUMBER DATE , SIGNATURE (PUMP INSTALLER) PERMIT NUMBER
X Yt s / ‘,;ji -4 /Jﬁ Ly 4/5{/97 X AR /'7/4-:;
MO 7861415 (2.08) . g RIBUTION: WHITEIDVISION GANARYICONTRAGTOR PINKIOWNER

) 9 MAILWHITE oY To. OF NATURA s, PO, BOX 250; ROL

DEPARTMENT OF MO 6 -
OSE $75 MONITORING WELL GERTIFIOAT!ON FEE WITHlN 60 DAYS AFTER WELL C MPLETION .
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OFFICE USE ONLY DATE RECEIVED
i 5 g%
| MISSOQURI DEPARTMENT OF REF. NO. u*@gél‘? =5
: NATURAL RESOURCES C.R. NO. CHECK NO.
(573) 368-2165 STATE WELL NUMBER REVENUE NO
' \i§§ </ MONITORING WELL | '
' CERTIFICATION RECORD 5:715"50 o o APPROVED BY ROUTE /
INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR ’
OWNER NAME N WELL NUMBER VARIANCE GRANTED BY
Flrsresny, LIE Pz i THE DR
OWNER ADDRESS ] oy . STATE ZIF CODE & no
1907 oo 54 Lo s Ad2 | IO A
SITE NAME GONTACT NAME D YES, ATTACH A COII’Y
Aieren UE - Mersres Plont Azityy Gerboxds OF THE VARIANCE
SITE ADDRESS oy STATE ZIP CODE VARIANGE NUMBER
Frne g s A DS AP L B4R T
PROPOSED USE OF WELL TYPE OF POTENTIAL SITE MONITORING FOR: (CHECK ALL THAT APPLY)
] cas MONITORING WELL [ moniforng [ nazaroous maTeRiAL O wavore | L mapionucLioes 0J perroLeuM PRODUCTS ONLY
D EXTRACTION WELL PIEZOMETERS D INITIAL SITE ASSESSMENT D LUST. D EXPLOSIVES METALS V.0.C.
[X] warer LeVEL DRAWDOWN 3 svoes [ resricioesHersiciDES
SKETOH LOGATION OF WELL INCLUDING MILEAGE ON ALL ROADS | LOCATION OF WELL AREA ELEV
TRAVELLED F! OM NEA?T TOWNS. 5 5 2 M?£ -
34/ Y] i} wone._FP B0 CONY s/ Loews
Hust .ﬁ SMALLEST LARGEST
Ry v
=) = 1/4 14 14
‘% ® (. SEC. D TWN. #A _ nene._ & CEqRwW
DESCRIBE LOGATION os= THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE DRILLER NOTES!

.ﬁ-!',l Alsh /‘0/:’47"

CONSTRUCTION OF MONITORING WELLS.

LENGTH OF DIAMETER OF DIAMETER AND DEPTH OF THEHOLE | PROTEGTIVE ] greey LOCKING CAP?
TvPE oF surFACE | B) ABOVE GROUND | PROTECTIVE CASING | PROTECTIVE GASING | PROTECTIVE CASING WAS PLACED CASING ;
COMPLETION ) MATERAL (] ALUMINUM YES
' -~ o .
_ O FLush mount 5 T SRy LA N D o [ brasme O o
WEEP HOLE? | VENTED CAP? | LENGTH OF FLUSH | DIAMETER OF DIAMETER AND DEPTH OF THE HOLE | SURFACE ot
] O MOUNT FLUSHMOUNT | FLUSH MOUNT WAS PLACED COMPLETION CONCRETE w74~ X 5344
YES YES .
VY A GROUT
L] no NO fa FT. Wl IN. DR FT. ’ L] omen
LENGTH [ DIAVETER | WEIGHT OR [DIAMETER OF [ MATERIAL LENGTH OF SEAL | MATERIAL
SDR#
. , [ stee. Kl mHermorLasTic (pvc) g:ANIONITE O swery [ eeuers
RISER |/ 4D A ol 40 £ 10 omer 3 er | L cranuar®] cries
PIPE | GLUED - SECONDARY FILTER PACK DEPTH
DETAIL - EROM To FORMATION DESCRIPTION
[ saruraren zone [ unsaturateo zone svorateo L1 ves [ no
L :
[ ves ] wo [som zones [ ¥ ves, uvorareo L] ves [ no #3455 Pl i /z—’/‘/y :.?ﬁr"s
PRIMARY | LENGTH DEPTH TO TOP OF PRIMARY FILTER PACK | SECONDARY FILTER PACK LENGTH
FILTER
PACK /3 T V& - 2k r
X 0 | LENGTH
BENTONITE SLURRY CEMENT/BENTONITE SLURRY
ANNULAR | (] NON SLURRY BENTONITE TYPE  BAGS OF CEMENT USED
SEAL o % OF BENTONITE USED
Growi # L?li/ WATER USED/BAG ____ anL /%] e
LENGTH | DWMETER | DIAMETEROF | DEPTH 10 TOP MATERIAL
DRILLHOLE | OF SCREEN
S‘g:ELéN [(Jereer X thzavoriastic pyvo)
2 A 5
FL IN, s N, FT. L omven
muLTiPLE caseD weLks ] vEs [XI No  PuMP INSTALLED FOR REMEDIATION [ ves NO
SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND | TOTAL DEPTH: 35 4
SIZE OF ALL CASING, HOLE DIAMETERS AND GROUT USED
SIGNATURE (PRIMARY CONTRACTOR) PERMIT NUMBER STATIC WATER LEVEL , . . DATE WELL DRILLING WAS COMPLETED
57 bW ettt S s 7
A9 FEET FROM MEASURING POINT Y G

t HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS FOR THE

SIGNAT,UﬁE (WELL DRILI7E " \\ PERMIT NUMBER DATE SIGNATURE (PUMP INSTALLER) PERMIT NUMBER DATE
X i . . 2 v 7
X7 il N “\-. SN #3127 |x ) nfa /e
MWBO-'I 415 (2-08) : ’ BUTDN. meElDlVlSlON CANARYICONTRACTOR PINKIOWNER :
: MAIL WHlTE COPYTO ARTMENT OF NATURAL RESOURCES, P.O. BOX
ot ENCLOSE $75 MONI TORING WELL CERTlFICATION FEE WlTHlN 60/ DAYS N‘TER WELL COMPLE“ON i

R RN L IL WA EE RRAN P SO Y




MG ¢ e VAN IR N TR T RO, YL Ny - o ORI G STk ST o TN T e SRR L v

A\.
OFFICE USE ONLY DATE RECENVED
) : DA
MISSOURI DEPARTMENT OF REE. NO. & J‘ Wty
NATURAL RESOURCES CR.NO. CHECK NO.
(573) 368-2165 . STATE WELL NUMBE REVENUE NO. ) i
1 A R . £
']- MONITORING WELL , oo
! CERTIFICATION RECORD ENTERED APPROVED BY / ROUTE
i Ph 1 Ph2 Ph3 . : ;
[ INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR . o B
| [OWNER NAME . WELL NUMBER _ j VARIANCE GRANTEDBY | - -
. \ - 27 . THE D.N.R <
U Baieren LU P25 . A
OWNER ADDRESS oY ] A STATE ZIP CODE ® no
B I/ L"’/z,,;z/,?lcﬂd Z sS4 Lotirs A | BB
SITE NAME . A y CONTACT NAME . : D YES, ATTACH A COPY
Al LIE -~ Asriee FEm s R A OF THE VARIANGE
SITE ADDRESS . . oy STATE ZiP CODE VARIANCE NUMBER
- A’y o 7 d ‘o -~ . RVl .
e &4 ' Sh L 0 | 345
PROPOSED USE OF WELL TYPE OF POTENTIAL SITE MONITORING FOR: (CHECK ALL THAT APFLY)
[ GAs MONITORING WELL ] monrorina [J Hazaroous MaTERIAL O wawor, | ] RapionucLines [J petRoLEUM PRODUCTS ONLY L
] extRacTION WELL [¥) piezoieTERS ] wimaL siTe AssesSMENT O Lust [} exeroswes [ mevaLs ] voe. Ll
(5] waTER LEVEL DRAWDOWN [ svocs [J pesmcioesmersicioes :
SKETCH LOCAT|ON OF WELL INCLUDING MILEAGE ON ALL ROADS | LOCATION OF WELL AREA ELEV &
TRAVELLED FROM NEARESTT TOWNS. wr BB - o -
24! NV A tona._ 72 0 35 - . SN Lesi s
= Sla ' SMALLEST LARGEST 5
2 Ly 1 14 114 i
s kl - 277 f_ Py o,
& SEC. = TWN. ¥ N.ANG. = EQRW
DESCRIBE LocA‘non OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE DRILLER NOTES: K
hy b s :
i LENGTH OF DIAMETER OF DIAMETERAND DEPTHOF THEHOLE | PROTECTVE [X] greeL LOCKNG CAP? | " .3
TYPE OF SURFACE ABOVE GROUND | PROTECTIVE CASING | PROTECTIVE CASING | PROTECTIVE CASING WAS PLACED CASING ) :
COMPLETION - wareraL L] acuminum (] ves
[ Fuust mount i) - IxY AR w A5 o] [ masne I no
WEEP HOLE? | VENTED CAP? | LENGTH OF FLUSH DIAMETER OF DIAMETERAND DEPTH OF THEHOLE | SURFACE “
MOUNT FLUSH MOUNT FLUSH MOUNT WAS PLACED COMPLETION . CONCRETE | y( A "‘C"
X ves O ves i s . GROUT 0
1 no ¥ no S /i B W T FL OTHER
LENGTH | DIAMETER | WEIGHT OR [ DIAMETER OF | MATERIAL . LENGTH OF SEAL | MATERIAL 2
. |sore ]
, _ [ sre THERMOPLASTIC (Pvc) | BENTONITE - Oswrar [l eeuers 3
Riser | /5E al A nl ¥ & w8 omer SEAL -3 FT [J eranuranlXd cries ¥
PIPE | GLUED SECONDARY FILTER PACK DEPTH . k.
DETAIL 2 FROM B FORMATION DESCRIPTION
[J sarunatep zone [ unsaturateo zone ryorateo [ ves [ no 0
/
1 ves no | somh zones [] i ves, wvoraten [ ves [ wo # fe Lt |25 | Fy 259 E
PRIMARY | LENGTH DEPTHTO TOP OF PRIMARY FILTER PACK | SECONDARY FILTER PACK LENGTH / ._
FILTER ;
PACK /A FT /3 T ki T
LENGTH
P&l BenTONITE SLURRY O cementmenToNITE SLURRY
ANNULAR | [] NON SLURRY BENTONITE TYPE  BAGS OF CEMENT USED
SEAL o
ol el y %% OF BENTONITE USED 5,5 | o
Lol dle WATER USED/BAG GAL o :
LENGTH | DIAMETER | DIAMETEROF | DEPTHTOTOP MATERIAL
DRILLHOLE | OF SCREEN
WELL 1 sterL THERMOPLASTIC (PVC) i
SCREEN _ . L
1o e . & N, S o [ omver :
muLTipLe casep weLls L] ves K No  PUMP INSTALLED FoR RemepiaTion: [ ves (4] no
SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND | TOTAL DEPTH: P
| SIZE OF ALL CASING, HOLE DIAMETERS AND GROUT USED sF5 i
[ SIGNATURE (PRIMARY CONTRAGTOR) PERMIT NUMBER STATIC WATER L’E/lgr. 5 DATE WELL DRILLING WAS COMPLETED
R s sHY . :
/351 Wi FEET FROM MEASURING POINT 5/ 18/0 7 =
I HEREBY GERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANGE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS FOR THE ]
CONSTRUCTION OF MONITORING wsu.s S
sne\_,gms (WELL Dmuﬂj PERMIT NUMBER DATE SIGNATURE (PUMP INSTALLER) PERMIT NUMBER Toare ]
'. : 1 0 b RN . /Z
XA g i AV S f ,rx" il /5/'/97 X nfA /e 4/
- MO' 780-1415 (2-06) T DISTHIBUTION: WHITEDIVISION CANARVICONTRACTOR, PINKIOWNER
. i) MAILWHITE COPY TO: DEPARTMENT OF NATURAL RESOURGES, RO, BOX 250, ROLLA, MO 65402
. ENCLOSE §75 MONITORING WELL GERTIFICATION FeE WITHIN 80 'DAYS AFTER weu COMPLETION
SR I S ST R ‘."- e V \,' .2
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ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN / MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-1 S-002 SAMPLE DEPTH: 9 - 10.5'
SAMPLE TYPE: BAG
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 28 28
Weight of Wet Soil & Tare (gm) 26.86 26.96 55.37 55.55 TRIAL 1 | TRIAL2 69.92
Weight of Dry Soil & Tare (gm) 25.07 25.14 45.51 45.78 59.62
‘Weight of Tare (gm) 16.69 16.66 20.23 20.69 BLOWS: 28 28 19.49
Weight of Water (gm) 1.79 1.82 9.86 9.77 10.30
Weight of Dry Soil (gm) 8.38 8.48 25.28 25.09 KVALUE:} 1.014 1.014 40.13
Water Content % 21.36 21.46 39.00 38.94 25.67
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
i
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LX)
NOTE: DESCRIPTION Grayish brown, silty CLAY, trace sand
USCS CL I
PLASTICITY CHART
60 -
A
50 < CHor OH y.
B /
e
e
~ 40 / /|
g 4 /
= -
e
z /s
> 30 y
= 7
Q Ve
E e
.~ CLonOL
3 20 - A
o ~ P / MH orfOH
10 CL-ML ML of OL
0
0 10 20 30 40 50 60 70 80 90 110
LIQUID LIMIT (LL)
TECH[  FC_ |
DATE| 20-Aug-07
CHECK CM
REVIEW MNH

Golder Associates Inc.



ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN / MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-1 S-003 SAMPLE DEPTH: 14.5-16.5'
SAMPLE TYPE: SHELBY TUBE
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 23 23
Weight of Wet Soil & Tare (gm) 26.95 27.49 54.47 54.40 TRIAL 1 | TRIAL2 104.39
Weight of Dry Soil & Tare (gm) 24.99 25.50 41.95 41.88 83.57
Weight of Tare (gm) 16.62 17.02 21.50 21.44 BLOWS: 23 23 19.53
Weight of Water (gm) 1.96 1.99 12.52 12.52 20.82
Weight of Dry Soil (gm) 8.37 8.48 20.45 20.44 K VALUE: 0.99 0.99 64.04
Water Content % 23.42 23.47 61.22 61.25 32,51
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
é
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION Brown & Gray, CLAY, some sand pockets
USCS CH I
PLASTICITY CHART
60 rd
.//,
50 - " _CHor OH y.
/
. 7
~ 40 < yd
£ g o /
r 30 i
g e
= S
" CLorOL
3 20 - =
o P / MH or{OH
e
e /
10 LML ML of OL
. |
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)
TECH FC
DATE| 21-Aug-07
CHECK PCM
REVIEW| MNH

Golder Associates Inc.



ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN / MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-1 S-007 SAMPLE DEPTH: 29.5-31'
SAMPLE TYPE: BAG
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 30 30
Weight of Wet Soil & Tare (gm) 26.85 26.70 50.91 51.66 TRIAL1 | TRIAL2 68.72
Weight of Dry Soil & Tare (gm) 24.86 24.75 39.01 39.78 56.83
Weight of Tare (gm) 16.69 16.59 20.87 21.64 BLOWS: 30 30 19.42
Weight of Water (gm) 1.99 1.95 11.90 11.88 11.89
Weight of Dry Soil (gm) 8.17 8.16 18.14 18.14 KVALUE:} 1.022 1.022 37.41
Water Content % 24.36 23.90 65.60 65.49 31.78
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
G
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION Brown, CLAY, some silt
USCS CH I
PLASTICITY CHART
60 ; v
. - :
e
50 -~ CHorOH y.
//
7 /
. [ /
= 40 Z
o 4 /
3 /
d
?—_- 30 ran 7
o /
= e
/" CLornOL
3 20 : =
e % / MH of,OH
/
’
e /
10 cL-ML ML of OL
0
0 10 20 30 40 50 60 70 80 920 100 110
LIQUID LIMIT (LL)

TECH[ __FC_ |
DATE| 20-Aug-07
CHECK| PCM
REVIEW| MNH

Golder Associates Inc.




ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN/MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-3 S-002 SAMPLE DEPTH: 9 -10.5'
SAMPLE TYPE: BAG
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 30 30
Weight of Wet Soil & Tare (gm) 31.68 31.89 46,05 45.87 TRIAL1 | TRIAL2 53.83
Weight of Dry Soil & Tare (gm) 29.66 29.94 34.52 3431 43.90
Weight of Tare (gm) 21.41 21.83 16.91 16.68 BLOWS: 30 30 18.97
Weight of Water (gm) 2.02 1.95 11.53 11.56 9.93
Weight of Dry Soil (gm) 8.25 8.11 17.61 17.63 KVALUE:| 1,022 1.022 2493
Water Content % 24.48 24.04 65.47 65.57 39.83
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
& ]
PLASTICITY INDEX (PT) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION Brown, CLAY, some silt
USCS CH I
PLASTICITY CHART
60 rd
50 . ~_CHor OH /
x
P /
rd
Z
E 40 — /
= -
o 7
g
> 30 L v
3] .
E ‘,//
g ~"CLofOL
20 “ A
a. s / MH or{OH
///'
// /
10 L ML of OL
0
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)

DATE -Aug-0
CHECK PCM
REVIEW, MNH

Golder Associates Inc.




ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN / MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-3 S-003 SAMPLE DEPTH: 14 - 16'
SAMPLE TYPE: SHELBY TUBE
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 20 20
Weight of Wet Soil & Tare (gm) 27.16 27.25 53.89 54.34 TRIAL 1 | TRIAL2 89.23
Weight of Dry Soil & Tare (gm) 24.98 25.00 39.61 40.15 70.11
Weight of Tare (gm) 16.74 16.72 21.42 22,11 BLOWS: 20 20 19.50
Weight of Water (gm) 2.18 2.25 14.28 14.19 19.12
Weight of Dry Soil (gm) 8.24 8.28 18.19 18.04 KVALUE:| 0974 0.974 50.61
Water Content % 26.46 27.17 78.50 78.66 37.78
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION Brown & Gray, CLAY, trace of sand
USCS CH l
PLASTICITY CHART
60 : >
50 —~ CHor OH. //
= 40 i /|
[ A /
[=] K ! /
z
> 30 y
3
= L
~ ClLonOL
o Z / MH orfOH
~ 4
s
e /
10 Y ML of OL
0
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)

TECH FC

DATE| 21-Aug-07
CHECK PCM
REVIEW| MNH

Golder Associates Inc.




ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: AMEREN / MERAMEC
PROJECT NUMBER: 073-84012
SAMPLE ID: PZ-3 S-007 SAMPLE DEPTH: 29 - 30.5'
SAMPLE TYPE: BAG
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes
PLASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 20 20
Weight of Wet Soil & Tare (gm) 27.46 26.96 51.97 52.54 TRIAL 1 | TRIAL2 71.27
Weight of Dry Soil & Tare (gm) 25.60 25.12 40.32 40.97 56.91
Weight of Tare (gm) 17.22 16.78 20.91 21.75 BLOWS: 20 20 19.59
Weight of Water (gm) 1.86 1.84 11.65 11.57 14.36
Weight of Dry Soil (gm) 8.38 8.34 19.41 19.22 KVALUE:| 0974 0.974 37.32
Water Content % 22,20 22.06 60.02 60.20 38.48
PLASTIC LIMIT (PL) LIQUID LIMIT (LL)
5
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION Brown, CLAY, som si
USCS CH I
PLASTICITY CHART
60 ) —
./’/"
50 - ~~_CHorOH y
-
v /
%
e /
L
g ¥ 7 v
= L P
m e /
o /
Z 7
> 30 ,
3] ’
= L 4
‘3’ ~CLofoL
a 20 / MH o[ OH
10 CL-Ml'." ML of OL
0
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)

TECHl EC

DATE{ 20-Aug-07
CHECK PCM
REVIEW MNH

Golder Associates Inc.



UNCONSOLIDATED / UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850
0.8
"
0.7 —
06 | /
[ /
g 05 /
] [
3 [
o
a 04 | /
[ L
el L
g
3 03 |
D - /
0.2
0.1
0.0
o 1 2 3 4 6 7 8 9 10 11 12 13 14 15
Axial Strain (%)
Specimen Description|Brown and Gray Clay with some Sand
| et PI| 38 u o4 | uscs| cH
Depth (ft) 14.50 Confining Pressure (psi) 13.0
Specimen Height (inch) 5.915 Strain Rate (%/min) 1.0
Specimen Diameter (inch) 2.836 Peak Deviator Stress (sf) 0.75
Initial Specimen Weight (g) 1127.3 Axial Strain at Peak Stress (%) 7.8
Moist Unit Weight (pcf) 115.0
Initial Water Content (%) 3741
Initial Dry Unit Weight (pcf) 83.8
Project Title Ameren / Meramec
Project Number 073-84012
Sample Type Shelby Tube
Sample ID PZ-1 S-3
Comments
Failure Sketch
,.x:r.:% Performed by PN
2l Date| 20-Aug-07
AN
!.- Golder Check| PCM
Associates ;
Review MNH




UNCONSOLIDATED / UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850

0.9

0.8

0.7

086

0.5

Deviator Stress (isf)

0.32 /
0.25/

0.1 :]
0.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
' Axial Strain (%)
Specimen Description|Brown & Gray Clay with trace of sand

w| 77 PIl 50 ul 02 | uscs| cH
Depth (ft) 14.00 Confining Pressure (psi) 13.0
Specimen Height (inch) 5.950 Strain Rate (%/min) 1.0
Specimen Diameter (inch) 2.853 Peak Deviator Stress (tsf) 0.78
Initial Specimen Weight (g) 1118.3 Axial Strain at Peak Stress (%) 11.5

Moist Unit Weight (pcf) 112.0

Initial Water Content (%) 37.9

Initial Dry Unit Weight (pcf) 81.2

.

Project Title Ameren / Meramec
Project Number 073-84012
Sample Type Shelby Tube
Sample ID PZ-3 S-3 \
Comments
Failure Sketch
,f—‘_—v:% Performed by PN
: Date| 20-Aug-07

% * Golder Check|  PCM

Associates
Review MNH
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HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-1

K =

. In(h—’)
r L h,

2L, R,|(tz-t1)

30.48

where:

r. = casing radius (feet)
R, = filter pack radius (feet)
L, =length of screened interval (feet)

t =time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.25
L= 9.6 K= 1.03E-04 cm/sec
t; = 4.75 K= 2.92€-01 ft/day
t, = 9.75 ' .
hi/hy = 0.41
hy,/hy = 0.19
1 8
| 0
e —
0.
o [ o
At o
k.
5 01 -
1] 0
[}] =
T
0.01
0.0 5.0 10.0 15.0 20.0
Time (min)

Project Name: Meramec Fly Ash

Project No.: 073-84012
Test Date: 08/17/07

File:DRAFT - PZ-1 Slug Test Analysis v2.xIs’THVORSLEV

Analysis By: JCW
Checked By: MSL
Analysis Date: 2/26/2008

Golder Associates

073-84012

Page 1 of 1



073-84012

HVORSLEYV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-2

MEe
/ L' hl

r,

K=_=£ —=-130.4
2L, "R, |-y "
where: r. = casing radius (feet)
R, = filter pack radius (feet)
L ¢ = length of screened interval (feet)
t =time (seconds)
h = head at time t (feet)
INPUT PARAMETERS RESULTS
re= 0.08
R, = 0.25
L, = 6.17 K= 4.09E-04 cm/sec
ty; = 0 K= 1.16E+00 ft/day
t, = 4.75
h,/hy, = 1.00
hyhy = 0.12
1
OJ
D [
\"‘,\
a
]
R/
g \ﬂ .
< 01
[2:]
D
T
0.01
0.0 5.0
Time (min)
Project Name: Meramec Fly Ash Analysis By: JCW
Project No.: 073-84012 Checked By: MSL
Test Date: 08/17/07 Analysis Date: 2/26/2008

File:DRAFT - PZ-2 Siug Test Analysis v2.xIs'HYORSLEV Golder Associates Page 1 of 1



073-84012

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-3

h
in —’)
r. L (hz

K=—=—In—-|-—"--130.48
2L, R, |(t2-t1)
where: r. = casing radius (feet)

R, = filter pack radius (feet)
L, = length of screened interval (feet)

t = time (seconds)
h, = head at time ¢ (feet)

INPUT PARAMETERS RESULTS
ro = 0.08
R, = 0.25
L, = 3.59 K= 8.00E-04 cm/sec
ty = 0.25 K= 2276400 ft/day
t, = 3.75

hi/hg = 0.85

hythy = 0.10

1 & —
—
@ ]

=4
-
[t

Head Ratio

0.0
0.0 5.0
Time (min)
Project Name: Meramec Fly Ash Analysis By: JCW
Project No.: 073-84012 Checked By: MSL
Test Date: 08/17/07 Analysis Date: 2/26/2008

File:DRAFT - PZ-3 Slug Test Analysis v2.xIs’HVORSLEV Golder Associates Page 1 0of 1



HVORSLEV SLUG TEST ANALYSIS

RISING HEAD TEST PZ-4

In(h—')
r,/ , L h,

[ []

=2c n—e| 1 130.48
2L, R, |(tz-t1)

where: r. = casing radius (feet)
R = filter pack radius (feet)
L ¢ =length of screened interval (feet)
t =time (seconds)
h, =head attime t (feet)
INPUT PARAMETERS RESULTS
re= 0.08
Re = 0.25
L= 9.6 K= 4.07E-04 cml/sec
t; = 0.25 K= 1.15E+00 ft/day
t; = 1.75
hi/hg = 0.92
hy/hg = 0.37
1 e—g—

2 = i
R
&
pu 0.1 5
@
[
I
0.01
0.0 5.0
Time (min)
Project Name: Meramec Fly Ash Analysis By: JCW
Project No.: 073-84012 Checked By: MSL
Test Date: 08/17/07 Analysis Date: 2/26/2008
File:DRAFT - PZ-4 Slug Test Analysis v2.xIsfHVORSLEV Golder Associates

073-84012

Page 1 of 1



HVORSLEV SLUG TEST ANALYSIS

R

ISING HEAD TEST PZ-5

h
In(—’)
r.’ P L, h,

K= " |- [0
where: ro = casing radius (feet)
R, = filter pack radius (feet)
L, = length of screened interval (feet)
t =time (seconds)
h; =head at time { (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.25
L= 7.93 K= 8.37E-04 cm/sec
ty = 0.25 K= 2.37E+00 ft/day
t, = 1.75
hi/h, = 0.87
hy/hy = 0.17
1 g—
==
a
o) Sa
o 0.1 ——
1]
@ <
T <
O~
0.01 -
0.0 5.0
Time (min)

Project Name: Meramec Fly Ash
Project No.: 073-84012
Test Date: 08/17/07

File:DRAFT - PZ-5 Slug Test Analysis v2.xIsS’THVORSLEV

Analysis By: JCW
Checked By: MSL
Analysis Date: 2/26/2008

Golder Associates

073-84012

Page 1 of 1



APPENDIX A

DOC 1.6 AVAILABLE INFORMATION CHECKLISTS
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Meramec PS A-96
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




Available Information Checklist
Coal Combustion Waste Impoundment (CCWI) Dam
MERAMEC RETENTION POND

PROVIDED BY UTILITY
ITEM DESCRIPTION

YES NO N/A

1. Descriptive Information:

a) Impoundment Capacity (Normal & Max) ( 435600 FTA3 ORIGINAL DESIGN)
b) Impoundment Surface Area (0.7 ACRES)

c) Hazard Classification (CLASS Ilt)

d) Freeboard (Normal & Min) (10 FT NORMAL 2 FT MIN)

e) Maximum Dam Height (24.7 FT)

f) Dam Crest Elevation (414 FT)
g) Crest Width (15 FT)

h) Upstream Slope Inclination (3H 1V)

XX | X[X[|X|IX|[X]|X]|X]|X

i) Downstream Slope Inclination (3H 1V)

i) Spillway Type, Size, & Crest Elevation X

k) Outlet Condit Type, Size, & Max Flow Capacity (24 INCH DIAMETER CS
PIPE - 30CFS =

I} Historical Maximum Pond Elevation

m) Year Built

n) Design Life (MAY VARY)

XIX|XixX| X

o) Specific Wastes Permitted in Impoundment
p) Other (describe)

2. Regional Map showing CCWI & schools, hospitals, etc. w/i 5 mi downgradient X

3. Management Unit Dwgs:

a) Plans

b) Sections

c) Elevations

d) Other (describe)

4. Design Information:

a) Name of Designer of Record X

b) Design Assumptions

¢) Design Analyses X
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

d) Spillway Design Flood or Design Basis

X

e) Slope Stability Factors of Safety (ONGOING STABILITY ANALYSIS)

X

f) Design Soil Properties and Parameters (ONGOING STABILITY ANALYSIS)

g) Other (describe)

5. Permits:

a) NPDES? Number? MO-0000361

b) Dam Safety - Operating Permit? Number?

c) Other (describe)

6. Subsurface Information:

a) Geology

b) Geotechnical Report

c) Test Boring Logs

d) Subsurface Profiles

X | X | X | X

f} Other (describe)

7. Monitoring Information:

a) Observation Wells/Piezometer Readings

b) Seepage Readings

c) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

f) Time vs Reading Graphs

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures

d) Third Party Inspection Reports

e) Other (describe)

10. Emergency Action Plan

11. Inundation Map

Page 3of 3




Available Information Checklist
Coal Combustion Waste impoundment (CCWI) Dam

MERAMEC POND 489
PROVIDED BY UTILITY
ITEM DESCRIPTION
YES NO N/A
1. Descriptive Information: X
a) Impoundment Capacity (Normal & Max) (13068000 FTA3 ORIGINAL DESIGN) X
b) Impoundment Surface Area (17.6 ACRES)—~ X
c) Hazard Classification (CLASS lIl) X
d) Freeboard (Normal & Min) (4.4 FT NORMAL 2 FT MIN) X
e) Maximum Dam Height (24.7 FT). X
f) Dam Crest Elevation (420.2 FT) . X
g) Crest Width (15 FT) X
h) Upstream Slope Inclination (3H 1V) X
i) Downstream Slope Inclination (1.5H:1V) X
i) Spillway Type, Size, & Crest Elevation X
k) Outlet Condit Type, Size, & Max Flow Capacity (36 INCH DIAMETER HDPE -
54 CFS) v X
1) Historical Maximum Pond Elevation X
m) Year Built X
n) Design Life (MAY VARY) X
o) Specific Wastes Permitted in Impoundment X
p) Other (describe)
2. Regional Map showing CCWI & schools, hospitals, etc. w/i 5 mi downgradient X
3. Management Unit Dwgs:
a) Plans
b) Sections X
c) Elevations
d) Other (describe)
4, Design Information:
a) Name of Designer of Record X
b) Design Assumptions
¢) Design Analyses X
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI1) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

d) Spillway Design Flood or Design Basis

X

e) Slope Stability Factors of Safety (ONGOING STABILITY ANALYSIS)

f) Design Soil Properties and Parameters (ONGOING STABILITY ANALYSIS)

g) Other (describe)

S. Permits:

a) NPDES? Number? MO-0000361

b) Dam Safety - Operating Permit? Number?

c) Other (describe)

6. Subsurface Information:

a) Geology

b) Geotechnical Report

c) Test Boring Logs

d) Subsurface Profiles

X[ X | X[ X

f) Other (describe)

7. Monitoring Information:

a) Observation Wells/Piezometer Readings

b) Seepage Readings

c) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

f) Time vs Reading Graphs

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

PROVIDED BY UTILITY

ITEM DESCRIPTION
YES NO N/A

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures X

d) Third Party Inspection Reports

e) Other (describe)

10. Emergency Action Plan

11. Inundation Map
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Available Information Checklist
Coal Combustion Waste Impoundment (CCWI) Dam
MERAMEC FLY ASH POND 498

PROVIDED BY UTILITY
ITEM DESCRIPTION

YES NO N/A

1. Descriptive Information:

a) Impoundment Capacity (Normal & Max) (10018800 FTA3 ORIGINAL DESIGN)

b) Impoundment Surface Area (13.5 ACRES)

¢) Hazard Classification (CLASS IIl)

d) Freeboard {(Normal & Min) (5 FT NORMAL 2 FT MIN)

e) Maximum Dam Height (24.7 FT)

f) Dam Crest Elevation (423 FT)

g) Crest Width (15 FT)

h) Upstream Slope Inclination (3H 1V)

XXX |IX|X|X|XIX|[x]|X

i) Downstream Slope Inclination (3H:1V)

i) Spillway Type, Size, & Crest Elevation X

k) Outlet Condit Type, Size, & Max Flow Capacity (24 INCH DIAMETER HDPE
PIPE

1) Historical Maximum Pond Elevation

m) Year Built

n) Design Life (MAY VARY)

XX | X|[XxX]| X

o) Specific Wastes Permitted in Impoundment
p) Other (describe)

2. Regional Map showing CCWI & schools, hospitals, etc. w/i 5 mi downgradient X

3. Management Unit Dwgs:

a) Plans X

b) Sections

c) Elevations X

d) Other (describe)

4. Design Information:

a) Name of Designer of Record X

b) Design Assumptions X

c) Design Analyses X
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Available Information Checklist (Continued)

Coal Combustion Waste Impoundment (CCWI) Dam

PROVIDED BY UTILITY

ITEM DESCRIPTION

YES

NO

N/A

d) Spillway Design Flood or Design Basis

e) Slope Stability Factors of Safety (ONGOING STABILITY ANALYSIS) /

f) Design Soil Properties and Parameters (ONGOING STABILITY ANALYSIS) v

g) Other (describe)

. Permits:

a) NPDES? Number? MO-0000361

b) Dam Safety - Operating Permit? Number?

c) Other (describe)

6.

Subsurface Information:

a) Geology

b) Geotechnical Report

c) Test Boring Logs

d) Subsurface Profiles

X[ XXX

f) Other (describe)

. Monitoring Information:

a) Observation Wells/Piezometer Readings

b) Seepage Readings

¢) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

f) Time vs Reading Graphs

g) Other (describe)

Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

PROVIDED BY UTILITY

ITEM DESCRIPTION
YES NO N/A

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

¢) Inspection Procedures X

d) Third Party Inspection Reports

e) Other (describe)

10. Emergency Action Plan

11. inundation Map
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Available Information Checklist
Coal Combustion Waste Impoundment (CCWI) Dam
MERAMEC BOTTOM ASH POND

PROVIDED BY UTILITY
ITEM DESCRIPTION

YES NO N/A

1. Descriptive Information:

a) Impoundment Capacity {(Normal & Max) (12196800 FTA3 ORIGINAL DESIGN)

b) Impoundment Surface Area (14 ACRES)

c) Hazard Classification (CLASS lil)

d) Freeboard (Normal & Min) (7.9 FT NORMAL 2 FT MIN)

e) Maximum Dam Height (24.7 FT)

f) Dam Crest Elevation (417.4 FT)

g) Crest Width (15 FT)

h) Upstream Slope Inclination (3H 1V)

XIX | X[ X|X|[X|[X]|X]|XxX]|x

i) Downstream Slope Inclination (3H:1V)

j) Spillway Type, Size, & Crest Elevation X

k) Outlet Condit Type, Size, & Max Flow Capacity (18 INCH DIAMETER CS PIPE)

1) Historical Maximum Pond Elevation

m) Year Buiit

n) Design Life (MAY VARY)

XX | X|X|[Xx

o) Specific Wastes Permitted in Impoundment

p) Other (describe)

2. Regional Map showing CCWI & schools, hospitals, etc. w/i 5 mi downgradient X

3. Management Unit Dwgs:

a) Plans X

b) Sections

c) Elevations X

d) Other (describe)

4. Design Information:

a) Name of Designer of Record X

b) Design Assumptions X

c) Design Analyses X
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

d) Spillway Design Flood or Design Basis

e) Slope Stability Factors of Safety (ONGOING STABILITY ANALYSIS)

f) Design Soil Properties and Parameters (ONGOING STABILITY ANALYSIS)

g) Other (describe)

5. Permits:

a) NPDES? Number? MO-0000361 v’

b) Dam Safety - Operating Permit? Number?

c) Other (describe)

6. Subsurface Information:

a) Geology

b) Geotechnical Report

c) Test Boring Logs

d) Subsurface Profiles

X[ X |XxX|Xx

f) Other (describe)

7. Monitoring Information:

a) Observation Wells/Piezometer Readings

b) Seepage Readings

c) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

f) Time vs Reading Graphs

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)
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Available Information Checklist (Continued)
Coal Combustion Waste Impoundment (CCWI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES NO N/A

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures

d) Third Party Inspection Reports

e) Other (describe)

10. Emergency Action Plan

11. Inundation Map
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APPENDIX A

DOC 1.7 MISSOURI STATE OPERATING PERMIT
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Meramec PS A-109
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




AmerenUl, Meramec Power FPlant
2 ‘MO-0000361, St. Louis County

U‘F\ll Bob Hokien, Governor « Siephen M. Maltfood, Director

D , , MNT OF NATURAL RESOURCES
I ":‘i‘w'\ / DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box 176 Jefferson City, MO 65102-0176

February 22, 2008, BRI

AmerenUE

One Ameren Plaza

PO Box 66149 (MC-602)
St. Louis, MO 63166

Dear Permittee:

State Operating Permit No. M0-0000361 originally issued on May 19, 2000 ls
hereby modified as per the enclosed. This modification in¢reases the daily
maximum limit on thermal discharges. The attached permit is for wyour

official record.

Please read your permit and attached Standard Conditions. They contain
important information on monitoring requirements, effluent limitations,
sampling frequencies and reporting requirements.

This modification does not affect any menitoring or analysis of the effluent
that may be necessary to comply with other requirements of your permit or
other state regulations and does not in any way relieve vou of your
obligations to achieve the final effluent limitations as provided in the

permit.

This permit is both your federal discharge permit and your new state
operating permit and replaces all previous state operating permits for this
facility. In all future correspondence regarding this facility, please refer
to your state operating permit number and facility name as shown on page one

of the permit.

If you have any questions concerning this permit, please do not hesitate to
call this office or our St. Louis Regional Office, 9200 Watson Road,
Suite 201, St. Louis, MO 63127-1017.

Sincerely,
WATER POLLUTION CONTROL PROGRAM

/@f(gy%éué;,)

Philip A. Schroeder, Chief
Permit Section

PAS:ic
Enclosure

c: St. Louis Regional Office

PECYCIED PARER



STATE OF MISSOURI

DEPARTMENT OF NATURAL RESOURCES

MISSOUR! CLEAN WATER COMMISSION

MISSOURI STATE OPERATING PERMIT

In compliance with the Missoun Clean Water ] aw. (Chapter 644 R.S. Mo. as amended. hersinafier. the Law). and the Federal Water

4wl ¢

Pollution Cofitivi Act (Public Law 92-500, 92" Congress) as amended.

Permit No. MO-0000361

Owner: Union Electric Company

Address: One Ameren Plaza, P.0. Box 66149, St. Louis, MO 63166
Continuing Authoruy: Same ag above

Address: Same as above

Factlity Name: Ameren UE, Meramec Power Plant

Kacihly Address: 8200 Fine Road, St. Louis, MO 63129

i.egal Description: SW %, Sec. 3, T42N, R6E, St. Louis County
Latitude/Longiiude: See page 2

Receiving Stream: See page 2

First Classitied Stream and 1D: See page 2

USGS Basin & Sub-watershed No.: See page 2

is authorized to discharge from the facility described herein. 1 accordance with the effluent limitations and moniormg requirements
ax xet forth herein:

FACILITY DESCRIPTION

See page 2

tant Discharge

This permit authorizes only wastewater discharges under the Missouri Clean Water Law and the Naoonal Pol
Section 644.051 6 of

Elimination System: it does not apply to other regulated areas  This pernul may be appealed in accordance
the Law.

May 19, 2000 February 22, 2002

Effexiive Date Revised Stephen M. 0
Exccutive Seerctary,

tcan Water Commissi in

May 18, 2005 r {3,

Expiration Dale Interim Director of Staff, Clean Water Comirassion
NN NI DS
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Permit No. MO-0000361

FACILITY DESCRIPTION (continued)

utfall #001 - Power Plant - SIC #4911
Non-contact ¢ooling water.

Design flow is 245 MGD.

Actual flow is 134 MGD.

Latitude/Longitude: +3824039/-09019574

Receiving Stream: Mississippi River (P)

First Classified Stream and ID: Migsissippi River (P) (01707)
USGS Basin & Sub-watershed No.: (07140101-070004)

Qutfall #002 - Power Plant - SIC #4911
Non-contact cooling water.

Design flow is 405 MGD.

Actual flow is 251 MGD.

Latitude/Longitude: +3824039/-09019574

Receiving Stream: Mississippi River (p)

First Classified Stream and ID: Mississippi River (P) (01707)
USGS Basin & Sub-watershed No.: (07140101-070004)

Cutfall #003 - Power Plant - SIC #4911
Bottom ash pond/stormwater.

Design flow is 22.8 MGD.

Actual flow is 0.95 MGD.

Latitude/Longitude: +3824289/-09020362

Receiving Stream: Unnamed Tributary to Meramec River (i)
First Classified Stream and ID: Meramec River (P) {02183)

USGS Basin & Sub-watershed No.: (07140102-080004}

tfall #004 - Domestic (Human) Sewage - SIC #4952
Extended aeration/sewage treatment plant/sludge disposal is by contract hauler.
Design population equivalent ig 238.
Design flow is 0.046 MGD.
Actual flow is 0.028 MGD.
Design sludge production is 4.28 dry tons/year.

Latitude/Longitude: +3823586/-09020033

Receiving Stream: Mississippi River (P)

First Classified Stream and ID: Mississippi River (P) (01707)
USGS Basin & Sub-watershed No.: {07140101-070004)

Qutfall #005
Emergency overflow from combined drain sump.
Design flow is 2.0 MGD.
Actual flow is 0.0 MGD,

Latitude/Longitude: +3823586/-09020033

Receliving Stream: Mississippi River (P}

First Classified Stream and ID: Miggissippi River (P) (01707)
USGS Basin & Sub-watershed No.: (07140101-070004)

outfall #006

Caisson sump/screen wash,
Design flow is 1.5 MGD.
Actual flow is 0.43 MGD.

Latitude/Longitude: +3824037/-09019555
Receiving Stream: Mississippi River (P)
“irst Classified Stream and ID: Mississippi River (P} (01707)

3GS Basin & Sub-watershed No.: (07140101-070004)
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Permit No. MO-0000361

FACILITY DESCRIPTION {continued}

Jutfall #007

Storm water runoff from the paved employee parking lot and an area which surrounds the
oil sterage building.

36~inch concrete pipe,

Design flow is 0.39 MGD.

This outfall will not be monitored during this permit period.

Latitude/Longitude: +3824030/-09019569

Receiving Stream: Mississippi River (P)

First Classified Stream and ID: Mississippi River (P) (01707)
USGS Basin & Sub-watershed No.: (07140101-070004)

Outfall #008

Storm water runoff from the plant access road and adjacent lawn areas.
24-inch corrugated metal pipe,

Design flow is 0.123 MGD.

This outfall will not be monitored during this permit period.

Latitude/Longitude: +3824323/-09020193

Recelving Stream: Unnamed Tributary to Meramec River (U)
First Classified Stream and ID: Meramec River (P) (02183)

USGS Basin & Sub-watershed No.: (07140102-080004)

Outfall #0099 - Power Plant - SIC #4911

Flyash pond #489/storm water/low volume waste.
Design flow is 14.9 MGD.

Actual flow is 8.0 MGD.

Latitude/Longitude: +3823565/-~09020411
Yeceiving Stream: Meramec River (P)
rst Classified Stream and ID: Meramec River (P) {02183)

USGS Basin & Sub-watersghed No.: {07140102-080004)



A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

PAGE NUMBER 4 of 12

PERMIT NUMBER MO-0000361

The permittee is authorized to discharge from outfall{s} with serial number(s) as specified in the application for this permit, The

It be controlled, limited and monitored by the permittee as specified balow:

HT:' effluent limitations shall become effective upon issuance and remain in effect until ex

piration of the permit. Such discharges

FINAL EFFLUENT LIMITATIONS MONITORING REQUIREMENTS
OUTFALL NUMBER AND EFFLUENT DAILY WEEKLY | MONTHLY | MEASUREMENT SAMPLE
PARAMETER(S) UNITS MAXIMUM AVERAGE | AVERAGE | FREQUENCY TYPE
outfall #001 - non-contact
Cooling water
Flow MGD L once/weekday** 24 hr.
estimate
Temperature, Intake o°F * once/waekday** grab
Temperature, Outfall °op b once/weekday** grab
Thermal Discharge btu/hr | 1.54x10° once/waeekday** n/a
Qutfall #002 - non-contact
ceoling water
Flow MGD L once/weekday** 24 hr.
estimate
Temperature, Intake °F b once/weekday** grab
Temperature, Qutfall oF o once/weekday** grab
Thermal Discharge btu/hr 3.23x10° once/weekday** n/a
Qutfall #003 - ash pond
ow MGD . once/week 24 hr.
estimate
Intake Total Suspended mg/L = once/week grab
Solidsg**+
Effluent Total Suspended mg/L * once/week grab
Solids***
Net Total Suspended ng/L 100 once/week grab
Solids***
0ils and Grease mng/L 20 15 onca/month grab
pH - Units su LRI LA once/week grab
Sulfate (as $0%) mg/L * * once/quarter***** grab
MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY, THE FIRST REPORT IS DUE July 28, 2002,
Whole Effiuent % Survival (See Special Condition #3) { initial/year grab
Toxicity (WET) Test

MONITORING REPORTS SHALL BE SUBMITTED ANNUALLY: THE FIRST REPORT IS DUE October 28, 2002 . THERE SHALL
BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

B. STANDARD CONDITIONS

IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED Parts I & IIT
STANDARD CONDITIONS DATED October 1, 1980 and August 15, 1394, AND HEREBY INCORPORATED AS

"JOUGH FULLY SET FORTH HEREIN,

) TRO-0010 3)
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

PAGE NUMBER 5 of 12

PERMIT NUMBER MO-0000361

[

The permittee is suthorized to discharge from outfall(s} with serial number(s) as specified In the application for this parmit. The final
*{luent fimitations shall become sffective upon issuance and remain in effect until expiration of the permit. Such discharges shall
controlled, limited and monitored by the permittes as specified below:

FINAL EFFLUENT LIMITATIONS

MONITORING REQUIREMENTS

OUTFALL NUMBER AND EFFLUENT DALY WEERLY MONTHLY | MEASUREMENT SAMFLE
PARAMETER(S) UNITS MAXIMUM AVERAGE AVERAGE FREQUENCY TYPE

Outfall ¥004 - Sewage

treatment plant

Flow MGD ) = once/month 24 hr.
estimate

Biochemical Oxygen Demands mg/L 45 30 once/gquarter*t st wxddaw

Total Suspended Seolids mg/L 45 30 once/quarter**a s  krkesk

pPH = Units su A A LA AR once/quarter**+* grab

Aeration Tank Testing

Total Suspended Solids mg/L = b once/month grab

Settleability mg/L o o once/month grab

Dissolved Oxygen mg/L * * once/month grab

Outfall #00S - emergency

sump overflow

ow MGD E L {Note 2) 24 hr.

estimate

Total Suspended Solidg+**+ mg/L 160 30 (Note 2) grab

0il and Grease mg/L 20 15 {Note 2) grab

pH - Units SU el d A {(Note 2} grab

Qutfall #006 -caisson sump

Flow MGD o L] once/quarter* ke 24 hr.
estimate

Total Suspended Solidg*** mg/L i E once/guarter***¥* (Note 3)

0il & Grease mg/L 20 15 once/quarter****+ (Note 3)

pPH - Units su AR AT ol once/quarter***** (Naote 3)

MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY; THE FIRST REPORT IS DUE July 28, 2002 .

B. STANDARD CONDITIONS

IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED Parts I & III
STANDARD CONDITIONS DATED October 1, 1980 and August 15, 1394, AND HEREBY INCORPORATED AS THOUGH

TMLLY SET FORTH HEREIN.

1800010 {871)




; PAGE NUMBER 6B of 12
‘| A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS PERMIT NUMBER MO-0000361

The permittee is authorized to discharge from outfall{s) with serial number(s) as specified in the application for this permit. The
nal effluent limitations shall become effective upon issuance and remain in effect until expiration of the permit. Such discharges
all be controlled, limited and monitored by the permittee as specified below:

FINAL EFFLUENT LIMITATIONS MONITORING REQUIREMENTS
OUTFALL NUMBER AND EFFLUENT DAILY WEEKLY | MONTHLY | MEASUREMENT SAMPLE
PARAMETER(S) UNITS | maxmum AVERAGE AVERAGE FREQUENCY TYPE
Outfalls #007 & #008 -
{(See Special Condition 15)
Outfall #009 -
Flyash Pond #489
Flow MGD * L once/week 24 hr.
estimate
Intake Total Suspended ng/L, L & once/week grab
Solidg*=*~*
Effluent Total Suspended mg/L = & once/week grab
Solidg»***
Net Total Suspended Solids*** ng/L 100 30 once/week grab
0il and Grease mg/L 20 15 once/month grab
pPH - Units su AR LRI once/weegk grab
Sulfate {as $0') my/L * * once/quarter****+* grab
Eole Effluent Toxicity % Survival | See Special Condition #3 initial/year grab
WET)} test

MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY; THE FIRST REPORT IS DUE July 28, 2002 . THERE SHALL BE
NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

B. STANDARD CONDITIONS

IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED Parts I & ITT
STANDARD CONDITIONS DATED October 1, 1980 and August 15, 1994, AND HEREBY INCORPORATED AS
THOUGH FULLY SET FORTH HEREIN,

NG 780-0010 [891)




Page 7 of 12
Permit No. MO-0000361

S

A, EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (continued)

* Monitoring reguirement only.
** One each weekday means: Monday, Tuesday, Wednesday, Thursday and Friday.

*** Intake Total Suspended Solids values may be used to calculate *net® limitations,
however permittee must continue to maintain the ash pond system for adequate
retention time for settling. River solids present in intake water are "“treated”
in the ash pond system but treatment levels are dependent on concentration and
types of river solids present in intake water.

¥**% pH is measured in pH units and is not to be averaged. The PH is limited to the
range of 6.0-9.0 pH units.

*4xx* Once per quarter in the months of February, May, August and November,

*rxxe* A composite sample made up from a minimum of four grab samples collected within a
24 hour period with a minimum of twoe hours between each grab sample.

*#xrs+* pH is limited to not less than 6.0 nor greater than the source water. A pH
analysis of the source water shall accompany the Pischarge Monitoring Reports.

Note 1 - Reserved.

Note 2 - Measurement frequency shall be once/day when discharge occurs. Mopitor only
when discharge occurs. Report as no-discharge when a discharge does mot occur during the
report period.

}ote 3~ Individual grab samples shall be collected from each Cassion sump and

~immediately composited for analysis. These samples will be collected prior to mixing
with river water used for screen washing.

C.__SPECIAL CONDITIONS

1. This permit may be reopened and modified, or alternatively revoked and reissued, to:

(a) Comply with any applicable effluent standard or limitation issued or approved
under Sections 301(b)(2)(C) and (D), 304(b)(2), and 307(a) (2) of the Clean
Water Act, if the effluent standard or limitation so issued or approved:

(1) contains different conditions or is otherwise more stringent than any
effluent limitation in the permit; or
{2) controls any pollutant not limited in the permit.

(b} Incorporate new or modified effluent limitations or other conditions, if the
result of a waste load allocation study, toxicity test or other information
indicates changes are necessary to assure compliance with Missouri‘s Water
Quality Standards.

(c) Incorporate new or modified effluent limitations or other conditions if, as the
result of a watershed analysis, a Total Maximum Daily Load (TMDL) limitation is
developed for the receiving waters which are currently included in Missouri’s
list of waters of the state not fully achieving the state’s water quality
standards, also called the 303{(d) list.

The permit as modified or reissued under this paragraph shall also contain any other

requirements of the Clean Water Act then applicable.

2. All outfalls must be clearly marked in the field.
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C. SPECIAL CONDITIONS ({continued)

Whole Effluent Toxicity (WET) tests will be conducted as follows:

SUMMARY OF WET TESTING FOR THIS PERMIT

QUTFALLS A.E.C. % FREQUENCY SAMPLE TYPE MONTH
#001, #002, 10% annually 24 hr. January
#003 & #009 composite

At the Ameren UE, Meramec Plant, Whole Effluent Toxicity (WET) tests will be

required for Outfalls #001 and #002 only if biocides are used.

If the WET test

indicates toxicity in the first year of biccide use, the test must be run annually
for the duration of the permit or until biocide use is discontinued.

a. Tert Schedidle alid Fillow-Up Reqiirements

Perform a single-dilution test in the months and at the frequency specified

If the test passes the effluent limit do not repeat test until the next test
period. Submit results with the annual report.

If the test fails the effluent limit a multiple dilution test shall be
performed within 30 days, and biweekly thereafter until one of the following
conditions are met:

THREE CONSECUTIVE MULTIPLE-DILUTION TESTS PASS. No further tests need
to be performed until next regularly scheduled test period,
{bj A TOTAL OF THREE MULTIPLE-DILUTION TESTS FAIL.

The permittee shall submit a summary of all test results for the test series
to the Planning Section of the WPCP, DNR, Box 176, Jefferson City, MO within
14 days of the third failed test. DNR will contact the permittee with
initial guidance on conducting a toxicity identification evaluation (TIE) or
toxicity reduction evaluvation (TRE). The permittee shall submit a plan for
conducting a TIE or TRE to the Planning Section of the WPCP within 60 days
of the date of DNR's letter. This plan must be approved by DNR before the
TIE or TRE is begun. A schedule for completing the TIE or TRE shall be

established in the plan approval.

Upon DNR's approval, the TIE/TRE schedule may be modified if toxicity is
intermittent during the TIE/TRE investigations. A revised WET test schedule

may be established by DNR for this period.

If a previously completed TIE has clearly identified the cause of toxicity,
additional TIEs will not be required as long as effluent characteristics
remain essentially unchanged and the permittee is proceeding according to a
DNR approved schedule to complete a TRE and reduce toxicity. Regularly
scheduled WET testing as required in part b. (1) will be required during this

In addition to the WET test summary report required in part {2), all failing

(1)
above.
(a)
(2)
(3)
(4}
period.
(5)

{6)

test results shall be reported to DNR within 14 days of the availability of
results.

All WET test results for the reporting period shall be summarized and
submitted to DNR by the end of the following October. When WET test
sampling is required to run over one DMR period, each DMR report shall
contain information generated during the reporting period.
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C. SPECIAL CONDITIONS (continued)

. Whole Effluent Toxicity (WET) tests (continued)

b.

PASS/FAIL procedure and effluent limitations

(1) To pass a single-dilution test, mortality observed in the AEC test

concentration shall not be significantly different {at the 9%% confidence

level; p = 0.05) than that observed in the upstream receiving-water controil.
The appropriate statistical tests of significance will be those outlined in
the most current USEPA acute toxicity manual or those specified by the MDNR.

{2) To pass a multiple-dilution test:

{a) the computed percent effluent at the edge of the zone of initial dilution
{AEC}) must be less than three-tenths (0.3) of the LCsy concentration for
the most sensitive of the test organisms, or,

{b) a1l dilutions equal to or greater than the AEC must be nontoxic. Failure
of one multiple-dilution test is considered an effluent limit violation.

Test Conditions

(1)

(2)

(3)

{4)

{5}

{6)

(7)

Test species: Ceriodaphnia dubia and fathead minnows, Pimephales promelas.
Organisms used in WET testing should come from cultures reared for the
purpose of conducting toxicity tests and should be cultured in a mannexr
consistent with the most current USEPA guidelines. All test animals should
be cultured as described in EPA-600/4-90/027.

Test period: 48 hours at the "Acceptable Effluent Concentration® (AEC)
specified above.

When dilutions are required, upstream receiving stream water will be used as
dilution water. If upstream water is unavailable or if mortality in the
upstream water exceeds 10%, "reconstituted* water will be used. Procedures
for generating reconstituted water will be supplied by the Department of
Natural Resources (DNR).

Tests should be initiated immediately after the sample is collected, but
tests must be initiated no later than 36 hours after collection.

Single-dilution tests will be run with:

(a) Effluent at the AEC concentration:

{b) 100% receiving-stream water (if available), collected upstream of the
outfall at a point beyond any influence of the effluent; and

{c) reconstituted water.

Multiple-dilution tests will be run with:

(a) 100%, 50%, 25%, 12.5%, and 6.25% effluent, unless the AEC is less than
25% effluent, in which case dilutions will be 4 times the AEC, two
times the AEC, AEC, 1/2 AEC and 1/4 AEC.

(b) 100% receiving-stream water (if available), collected upstream of the
outfall at a point beyond any influence of the effluent; and

{c} reconstituted water.

If reconstituted-water control mortality for a test species exceeds 10%, the
entire test will be rerun.
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€. SPECIAL CONDITIONS (continued}
Changes in Discharges of Toxic Substances

The permittee shall notify the Director as soon as it knows or has reason to believe:
{(a) That any activity has occurred or will occur which would result in the discharge
of any toxic pollutant which is not limited in the permit, if that discharge

will exceed the highest of the following "notification levels:*®

(1) One hundred micrograms per liter (100 ug/L);

(2) Two hundred micrograms per liter {200 ug/L) for acrolein and acrylonitrile;
five hundred micrograms per liter (500 ug/L) for 2,5 dinitrophenol and for
2-methyl-4, 6-dinitrophenol; and one milligram per liter (1 mg/L) for
antimony;

{3) Five (5) times the maximum concentration value reported for the pollutant in
the permit application;

{4) The level established in Part A of the permit by the Director.

{b} That they have begun or expect to begin to use or manufacture as an intermediate
or final product or byproduct any toxic pollutant, which was not reported in the
permit application.

5. Report as no-discharge when a discharge does not occur during the report period.

6. General Criteria. The following water quality criteria shall be applicable to all
waters of the state at all times including mixing zones. No water contaminant, by
itself or in combination with other substances, shall prevent the waters of the state
from meeting the following conditions:

(a} Waters shall be free from substances in sufficient amounts to cause the
formation of putrescent, unsightly or harmful bottom deposits or prevent full
maintenance of beneficial uses:;

(b} Waters shall be free from o0il, scum and floating debris in sufficient amounts to
be unsightly or prevent full maintenance of beneficial uses:

(c} Waters shall be free from substances in sufficient amounts to cause unsightly
color or turbidity, offensive odor or prevent full maintenance of beneficial
uses;

{d@) Waters shall be free from substances or conditions in sufficient amounts to
result in toxicity to human, animal or aquatic life;

{e) There shall be no significant human health hazard from incidental contact with
the water;

(f) There shall be no acute toxicity to livestock or wildlife watering;

(g) Waters shall be free from physical, chemical or hydrologic changes that would
impair the natural biclogical community;

(h) Waters shall be free from used tires, car bodies, appliances, demolition debris,
used vehicles or equipment and sclid waste as defined in Missouri's Solid Waste
Law, section 260.200, RSMo, except as the use of such materials is specifically
permitted pursuvant to section 260.200-260.247.

7. There shall be no discharge of polychlorinated biphenyl compounds.

8. Discharge of wastewater from this facility must not be alone or in combination with
other sources cause the receiving stream to violate the following:

{a) Water temperatures and temperature differentials specified in Missouri Water
Quality Standards shall be met.

" Any pesticide discharge from any point source shall comply with the requirements of
Federal Insecticide, Fungicide and Rodenticide Act, as amended (7 U.S.C. 136 et.
seqg.) and the use of such pesticides shall be in a manner comsistent with its

label.
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C. SPECIAL CONDITIONS {continued)

(:::b. Neither free available chlorine nor total residual chlorine may be discharged from
any unit for more than two hours in any one day.

11. An upset provision, identical to the upset provieion set forth at 40 CFR 122.41(n),
is hereby incorporated in this permit.

12, Sludge and Biosolids Use For Domestic Wastewater Treatment Facilities (Qutfall
#004) ’

(a} Permittee shall comply with the pollutant limitations, monitoring,
reporting, and other requirements in accordance with the attached permit
Standard Conditions, Part III dated June 22, 1993,

{b) Site-Specific conditions applicable to this facility are as follows: N/A

13. Treatment or Storage of Ash from Power Plants

{a) Disposal of ash is not authorized by this permit.

(b} This permit does not pertain to permits for disposal of ash or exemptions
for beneficial uses of ash under the Missouri Solid Waste Management Law
and regulations,

{c) This permit does not authorize off-site storage, use or disposal of ash in
regard to water pollution control permits required under 10 CSR 20-6.015
and 10 CSR 20-6.200.

(d) Subsurface discharges from wastewater treatment ponds or ash ponds shall, at
the property boundary, meet the effluent limitations for subsurface waters of
the
state under 10 CSR 20-7.015(7), with appropriate consideration of up-gradient
water gquality.

14. Permittee is exempt from Clean Water Act section 311 reporting for sulfuric acid and
sodium hydroxide as per 40 CFR 117.12.

15. Qutfalls #007 & #008 - The company has elected to use best management practices
(BMP’8) on these outfalls. Monitoring is waived for this permit cycle. If problems
occur, monitoring may be reestablished by the department. Periodic inspection of
these outfalls will be carried out by AmerenUE to ascertain that BMP’s are working.
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SUMMARY OF TEST METHODOLOGY FOR WHOLE-EFFLUENT TOXICITY TESTS

Whole-effluent-toxicity test required in NPDES permits shall use the following test
conditions when performing single or multiple dilution methods. Any future changes in
methodology will be supplied to the permittee by the Missouri Department of Natural
Resources (MDNR). Unless otherwise specified by MDNR, procedures should be consistent
with Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to

Freshwater and Marine Organisms, EPA/600/4-90/027.

Test conditions for Ceriodaphnia dubia:

Test duration:

Temperature:

Light Quality:

Photoperiod:

Size of test vessel:

Volume of test solution:

Age of test organisms:

No. of animals/test vessel:

No. of replicates/concentration:
No. of organisms/concentratcion:
Feeding regime:

Aeration:

Dilution water:

Endpoint:

Test acceptability criterion:

Test conditions for {(Pimephales promelas):

Test duration:

Temperature:

Light Quality:

Photoperiod:

Size of test wvessel:

Volume of test solution:

Age of test organisms:

No. of animals/test vessel:

No. of replicates/concentration:

No. of organisms/concentration:

Feeding regime:
Aeration:

Dilution water;

Endpoint:

48 h

25 + 2°C

Ambient laboratory illumination

16 h light, 8 h dark

30 L, (minimum)

15 mb. {mininmm)

<24 h old

5

4

20 {minimum)

None (feed prior to test)

None

Upstream receiving water; if no upstream
flow, synthetic water modified to reflect
effluent hardness.

Mortality (Statistically significant
difference from upstream receiving water
control at p# 0,05)

90% or greater survival in controls

48 h

25 + 29¢C

Ambient laboratory illumination

16 h light/ 8 h dark

250 mL (minimum)

200 mL {minimum)

1-14 days (all same age)

10

4 (minimum) single dilution method

2 (minimum) multiple dilution method

40 (winimum) single dilution method

20 (minimum) multiple dilution method

None (feed prior to test)

None, unless DO concentration falls below 4.0
mg/L; rate should not exceed 100 bubbles/min.
Upstream receiving water; if no upstream
flow, synthetic water modified to reflect
effluent hardness.

Mortality (Statistically significant
difference from upstream receiving water

control at p# 0.05)

Test Acceptability criterion:90% or greater survival in controls
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DOC 1.8 1995 FEMA FLOOD INSURANCE RATE MAP
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BECKER

PRIVATE

APPROXIMATE SCALE IN FEET
1000 0 1000

\
NATIONAL FLOOD INSURANCE PROGRAM |

FIRM
FLOOD INSURANCE RATE MAP
ST. LOUIS COUNTY,

MISSOURI AND
INCORPORATED AREAS

PANEL 415 OF 420

(SEE MAP INDEX FOR PANELS NOT PRINTED)

CONTAINS:

ST LOUIS COUNTY.
UNINCCRPORATED AREAS 290327 0416 H

MAP NUMBER
2918300415 H

EFFECTIVE DATE:
AUGUST 2, 1885

Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map.
was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov
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DOC 1.9 EXCERPT FROM APPENDIX D OF THE 2004 USACE UPPER MISSISSIPPI
RIVER SYSTEM FLOW FREQUENCY STUDY
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DOC 1.10 LETTER TO USEPA FROM AMEREN MISSOURI MARCH 2, 2011,
INCLUDING REITZ & JENS STABILITY REPORT, NOVEMBER 16, 2010
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:i/]Amem” Ameren Services

March 2, 2011

Mr. Stephen Hoffman

US Environmental Protection Agency (5304P)
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Re: Ameren Missouri
Meramec Power Station
Dewberry & Davis, LLC Coal Combustion Waste Impoundment
Round 7 — Dam Assessment Report

Dear Mr. Hoffman:

Below are Ameren Missouri’'s responses to the Dewberry & Davis, LLC draft dam safety assessment of the coal
combustion waste (CCW) impoundments at the Meramec Power Station. The draft report was received by
Ameren Missouri from the U.S. EPA on February 4, 2011. We have also enclosed a copy of our recently
completed stability analysis of the Meramec CCW impoundments as requested by your consultant. Please note
that we have recently revised the designation for our Company from AmerenUE to Ameren Missouri.

Recommendations from the Dewberry & Davis, LLC report are presented in bold faced type and our responses
are provided in regular type.

1.2.1 Recommendations Regarding the Structural Stability: None appear warranted at this time to
satisfy a critical need. An embankment stability analysis is being conducted and will be available at the
end of year of 2010. A copy of this analysis is requested.

Response: The subsurface investigation and stability analysis for the Meramec Power Station
mentioned in the assessment has been completed and a copy of the report is enclosed with this letter for the
EPA’s review. Ameren has initiated a project to be implemented in 2011 which will flatten the existing slopes on
the downstream side of Pond 489, Pond 493, and the Retention Pond. This project will increase the
embankment cross-sectional area and improve the factor of safety of the perimeter levee in these sections.
Based on the implementation of this project and engineering data and evaluation provided in this report, we
request the overall condition ratings for the ponds be reevaluated prior to issuing the final report.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety: It is recommended that Ameren
Missouri review and document the design flood for the CCW basins. It is also recommended that
Ameren Missouri review and document the effects of the 100-year frequency rainfall event with the
Mississippi River flood elevation on the plant.

Response: A Hydraulic evaluation of the Meramec Plant was completed as part of the Phase | Report
by Reitz & Jens, Inc. dated August 31, 2007. The hydraulic evaluation performed by Reitz & Jens documents
the effects of the 100-year, 24-hour rainfall event. This report shows that the ponds have sufficient storage for
the 100-year 24-hour storm when the starting pool elevation is at or below normal. This report also states when
the Mississippi River is at the 100-year flood elevation reported by FEMA, the Retention Pond and Pond 495 will

1901 Chouteau Avenue
PO Box 66149, MC 602

St. Louis, MO 63166-6149  :  Ameren.com




be inundated. A copy of this report was sent to your consultants (Dewberry & Davis, LLC) with the “Request for
Data” letter dated October 6, 2010.

1.2.3 Recommendations Regarding the Supporting Technical Documentation: Provide documentation
as recommended above in Subsections 1.21 and 1.22

Response: See the above responses for 1.2.1 &1.2.2.

1.2.4 Recommendations Regarding the Description of the Management Unit(s): Documented
descriptions of the CCW ponds and operational procedures were not provided. It is recommended that
the purpose and processes within the CCW ponds be summarized in an operational manual.

Response: Currently Ameren Missouri does not have a formal Operation & Maintenance procedure for
the Meramec Power Station. Ameren plans to develop an Operation & Maintenance manual for the Meramec
Power Station in 2011.

1.2.5 Recommendations Regarding the Field Observations: None appear warranted at this time.
Response: No action required.

1.2.6 Recommendations Regarding the Maintenance and Methods of Operation. The recommendations
include the following:
- * ltis recommended that woody vegetation be removed from embankment slopes and groin
areas, and embankment slopes and toe areas be mowed at least twice annually
¢ ltis recommended that the seepage area observed at the outside of Pond 4 continue to be
monitored for changed conditions.
* [Itis recommended that the inside slope and retaining wall of Pond 1 be monitored and
maintained.

Response: The individual bullet items are discussed below in order.
*  Woody vegetation was removed from the perimeter levee in October 2009. Routine maintenance of the
slopes will be performed to ensure woody vegetation is controlled.
* The seepage area outside Pond 4 is monitored by plant staff during weekly inspections, and annually
by Dam Safety. Changed conditions will be evaluated and addressed accordingly.
* The inside slope and retaining wall of Pond 1 is monitored by plant staff during weekly inspections, and
annually by Dam Safety. Maintenance will be performed as required.
1.2.7, Recommendations Regarding the Surveillance and Monitoring Program: It is recommended that
internal inspection of the outlet structures be performed at a frequency of at least once every 5 years
and be documented with a written report.

Response: A thorough inspection of the outlet structures is performed annually by Dam Safety and
plant personnel. A written report is generated with each annual inspection.

1.2.8, Recommendations Regarding Continued Safe and Reliable Operation: No additional
recommendations for continued safe and reliable operation appear warranted at this time.

Response: No action required.

Business Confidentiality Claim

We request the Draft Dam Safety Assessment Report for the Meramec Power Station prepared by Dewberry &
Davis, LLC, as well as our responses to this report remain confidential. We also request the attached Meramec

Ash Pond Dam Stability Analysis Report be kept confidential. This request is made in accordance with the
procedures described in 40 CFR, Part 2, Subpart B.



When initially submitting support documents to Dewberry & Davis, LLC for preparation of their report we also
designated the following materials as confidential:
* Plans of the embankment
EIP
Dam Safety Program for AmerenUE Non-Hydro Facilities
AmerenUE Dam Inventory Inspection Program
August 31, 2007 Phase | Report
EPA Questionnaire
February 26, 2008 Ash Pond #494 Drilling and Piezometer installation
2008 and 2009 Annual Inspection Reports
Weekly Inspection Reports

L] L] L] L] L] L] L] L]

If you need further information, please feel free to contact me at 314-554-2388.

Sincerely,

/4

Paul R. Pike

Environmental Science Executive
Environmental Services

T 314.554.2388

F 314.554.4182
ppike@ameren.com

Enclosures



1055 corporate square drive

R B, st. louis, missouri 63132

REITZ & JENS, INC.
fax: 314.993.41

CONSULTING ENGINEERS Mo o Db

COFDENTAL

November 16, 2010

Mr. Matt Frerking

Managing Supervisor — Dam Safety
Ameren Missouri

3700 South Lindberg, MC F-604
Sunset Hills, Missouri 63127

RE:  Ash Pond Dam Stability Analysis
Meramec Power Station

Dear Mr. Frerking:

This report presents our findings and recommendations from the geotechnical field investigations,
laboratory testing, land survey, and slope stability analyses of the dams impounding the ash ponds at the
Meramec Power Station. The investigation, testing and analyses was done in general accordance with
our proposal dated January 29, 2010, and Ameren Missouri’s request for proposal dated December 9,
2009. The purpose of this project is to evaluate the stability of the ash pond dams and conduct the
necessary land surveys, subsurface explorations, and laboratory testing to define the critical section at
each location. The slope stability analysis conducted was for the load cases required by the Missouri
Department of Natural Resources (MDNR). The results of the slope stability analysis were compared to
the required safety factors for the type and assumed hazard classification of each dam.

In 2007, Reitz & Jens (RJ) completed the Phase I: AmerenUE Dam Inventory and Inspection Program
project. This project was a preliminary study and consisted of determining the existing condition and
classification status of the dams at Rush Island, Meramec, Labadie and Sioux Power Stations and
developing a site specific inspection program at each power station. The project involved field
inspections, surveys, site reconnaissance, research of current registration requirements, and pertinent
computations. Site specific recommendations for future inspections were developed which include
inspection templates, frequency of monitoring and maintenance recommendations. The study reported
that the height of the Meramec dam was approximately 24.7 feet, and that the dams did not fall under
the current MDNR regulation that requires all dams 35 feet or more in height to be regulated. The report
also found no dwellings downstream of the dams and if regulation were necessary the dams would be
categorized within Environmental Site Class IIl. The MDNR dam safety regulations have not changed
since the 2007 report.

SURVEY
A land survey was conducted to determine the elevation profile along the crest of the dam. The extents

of the survey were chosen to include the areas with the greatest elevation difference between the crest
and the downstream toe and the segments impounding water or unconsolidated sediment. Cross-

Geotechnicgl Engineering « Water Resources * Construction Engineering & Quality Control « Environmental Restoration & Permitting

AASHTO RIE AASHTO National Lab Accreditation P:\Amerenue'2010012488\doc'Dam Safety Report Meramec.doc
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Ash Pond Dam Stability Analysis
Meramec Power Station

sections were also surveyed at multiple locations at each plant to determine the slope heights and
geometry. Zahner and Associates, Inc. conducted the survey, as a subcontractor to RJ. At the Meramec
Power Station an elevation survey of the crest was conducted over approximately 4,600 lineal feet.
Elevation profile me*@u:ements weretaken at 100 foot intervals. The extents of the elevation profile are
shown in Figure 1 and a plot ofithe measured elevations is presented in Appendix B. A total of five
cross-sections were surveyed, one adjaccnf" to Pond 489, two adjacent to Pond 494 and two on the
Retention Pond and Pond 498. Plots of the cross-sections are shown in Appendix A. From the cross-
section surveys, the approximate maximum height of the Meramec dam is 24 feet at cross-section 3.
The dam height surveyed during this project is in close agreement with that found during the Phase I:
AmerenUE Dam Inventory and Inspection Program project. Due to high river levels during most of this
project, the survey was not extended far enough to capture the creek running along the north side of the
dam. Based on the preliminary findings from the Phase I project, the height of the dam may be
increased with additional survey data from this area.

GEOTECHNICAL FIELD INVESTIGATION AND LAB TESTING

Geotechnical field investigations were conducted using rotary drilling and cone penetrometer test (CPT)
soundings. The quantity of borings and soundings, and the approximate locations at the power station
are shown in Figure 1. The boring locations were selected by RJ based on previous experience at these
locations, to fill in gaps were there was no subsurface data, slope geometry and to provide soil profiles
representative of as much of the embankment as possible. The elevations of the ground surface at the
boring locations were measured by Zahner and Associates, Inc. The borings were made by Terra Drill,
Inc. of Dupo, Illinois, as a subcontractor to Reitz & Jens. The borings were advanced through the soil
using 4.25-in. I.D. hollow-stem augers. Mud rotary drilling was not necessary in either of the auger
drilling locations. Holes were backfilled with cement grout, which was tremmied from the bottom to the
top.

The CPT soundings were also made by Terra Drill, Inc. using a Geo-probe rig, under a subcontract with
Reitz & Jens. The cone penetrometer consists of a 1.5-inch diameter, 100 MPa capacity, electronic
piezocone (CPTu), which records tip pressure, sleeve friction and porewater pressure as it is
hydraulically pushed into the ground. The testing was carried out according to ASTM D5778. The
holes were backfilled the same day with Bentonite pellets.

The field investigation was done under the direction of a Reitz & Jens’ geological engineer or
geotechnical technician, who determined the sampling intervals and the termination depths, operated the
CPT equipment, and logged the borings. The boring logs for the Meramec Power Station are presented
in Figures 2-1 to 2-2. Logs of CPT soundings are presented in Figures 3-1 to 3-8. The keys and notes
for the boring logs and CPT soundings are shown in Figures 2-0 and 3-0, in that order.

Samples of subsurface materials were obtained using rotary drilling methods at about 2.5-foot intervals
for the first 10 feet, at 5-foot intervals below 10 feet. Two types of samplers were used: 1) a
hydraulically pushed, 3-in. O.D., thin-walled Shelby tube sampler (ASTM D-1587); and 2) a 2-in. O.D.,
split-spoon sampler driven by an automatic hammer in conjunction with a Standard Penetration Test
(ASTM D-1586). Published tests have shown that the blow counts from a Standard Penetration Test
(SPT) using an automatic hammer are about 75% of the blow counts obtained using a manual 140-Ibs.
drop hammer, rope and cathead. Manual SPT hammers have been used to develop correlations between
SPTs and soil properties, therefore, the blow counts, or N-values, from an automatic hammer should be
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increased by about one-third in order to use such correlations. The uncorrected blow counts are shown
on the boring logs. The disturbed split-spoon samples obtained were visually classified in the field and
sealed in glass jars to prevent loss of moisture, for later testing in the laboratory. The relatively
undisturbed Shelby tube samples were sealed in the tubes and were extruded from the tubes immediately
prior to testing in the lab.

All of the recovered samples were visually described in our laboratory in general accordance with the
Unified Soil Classification System and the Standard Test Method for Classification, Description, and
Identification of Soils (ASTM D-2487 and D-2488). Index tests were also performed and

included: water content and dry unit weight tests (ASTM D-2216). The results of these index tests
appear on the individual boring logs. Unconsolidated undrained (UU) triaxial compression tests (ASTM
D2850) and consolidated undrained (CU) triaxial compression tests (ASTM D-4767) with pore pressure
measurement were performed on selected Shelby tube samples of the fine grained samples, to obtain
better measurements of the in situ total and effective shear strength properties. The results of the UU
and CU triaxial shear strength tests are presented with the boring logs in Figures 2-3 and 2-4.

The field data from the CPT soundings were analyzed in the office using the program CPT-pro, Ver.
5.49 by Geosoft. The program automatically applies corrections for depth, and post/pre-data collection
baseline readings. These corrected field data are plotted in the CPT logs, which are field tip resistance
(qo), sleeve friction (f;) and pore water pressure (u2). Soil type was determined based upon the
Robertson (1986) method". Undramed shear strength (s,) was calculated for cohesive materials based
upon the Lunne (1997) method”. Equivalent Standard Penetratlon Test (SPT) Ngo values were
calculated using procedures recommended by Robertson ( 1986)". The equivalent N4 values were used
to verify the computed internal friction angle (¢) in sands and s, in ﬁne-gram soils. The estimate of ¢ in
coarse soils was based upon the measured q. values using Bowles (1996) The computed parameters
Neo, su and ¢ are also plotted in the CPT logs.

PIEZOMETER INSTALLATION AND MONITORING

A temporary piezometer was installed to help define the line of seepage through the dam. The
piezometer was located at the upstream crest, with the tip located in the lower most embankment fill
above the native soils. The location of the piezometer is shown in Figure 1, and a description of the tip
elevation is noted in the boring log. PZ-1 was located along the north side of the dam near the Retention
Pond.

The piezometer was constructed using 1-inch inside diameter Schedule 40 PVC pipe, 0.010-inch factory
machine-slotted screen and was capped with an above grade well protector. The bottom 10 feet of the
piezometer was screened and backfilled with filter sand.

Readings were obtained from the piezometer and compared to the pool elevation. A table containing the
piezometer readings is shown below. The temporary piezometer was removed after several readings

! Robertson, P.K., et al. (1986), “Use of Piezometer Cone Data,” Proceedings of the ASCE Specialty Conference In Situ 86:
Use of In Situ Tests in Geotechnical Engineering, ASCE.

? Lunne, T., Robertson, P.K. and Powell, J.J.M. (1997). Cone Penetration Testing in Geotechnical Practice. Published by
Blackie Academic * Professional.

 Bowles, Joseph E. (1996). Foundation Analysis and Design. 5" ed., McGraw-Hill, page 180.
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were obtained and the hole was grouted closed with cement grout. Additional readings were obtained
from existing piezometers at the plant. The existing piezometers are generally located on the east side of
Pond 494. Existing piezometer PZ-1 is located near cross-section 4 and existing piezometer PZ-3 is
located near CPT sounding P-5. Readings from the existing piezometers are presented in the following
table.

Meramec Power Station

Ground
Groundwater| Surface Tip Pond
Date Piezometer | Reading | Elevation (ft) | Elevation (ft)| Elevation (ft)| Elevation (ft)
8/31/2010] PZ-1 (RJ) 17.9 398.6 413.6 386.6 -
9/7/2010| PZ-1 (RJ) 18.8 397.7 413.6 386.6 -
10/8/2010] PZ-1 (RJ) 16.3 400.2 413.6 386.6 -
8/31/2010| PZ-1* 17.7 398.6 413.3 371.8 -
9/7/2010| PZ-1* 18.6 397.7 413.3 371.8 -
8/31/2010| PZ-3* 27.4 390.0 414.3 369.3 -
9/7/2010| PZ-3* 28.6 388.7 414.3 369.3 -

*Existing permanent piezometer

MERAMEC POWER STATION

The Meramec Power Station is located at the southern most point in St. Louis County, Missouri near the
confluence of the Meramec and Mississippi Rivers. The plant is located south of the City of Oakville
and east of the City of Arnold. The Meramec River is adjacent to the plant on the west. To the east is
the Mississippi River. The confluence of these two rivers is directly south of the plant. To the north of
the plant is a small creek, wooded uplands and Meramec River floodplain.

The Meramec Dam is a single stage industrial dam. The dam impounds an area of approximately 138-
acres for coal combustion ash sedimentation and water treatment purposes. The impoundment area was
estimated from an aerial photo. The perimeter of the dam has a length of approximately 6,400-lineal-
feet (If). This dam forms the perimeter of several smaller impoundments. These impoundments include
the Retention Pond, the New Ash Pond, Pond 489, Ponds 490-496 and Pond 498. All or portions of
ponds 490, 491, 494, 495 and 498 have been filled to capacity with coal combustion ash, and are now
supporting plant equipment.

An elevation profile was run on the Meramec Dam from the southwest corner of Pond 489 to the
railroad track crossing near Pond 493. The total distance of the profile was approximately 4,600 feet
and the minimum and maximum crest elevation was 413.3 and 419.5, in that order. A plot of the
elevation profile is shown in Appendix C. Five cross-sections were also surveyed and the approximate
locations and drawings depicting the sections are shown in Appendix B. The downstream slope angles
for the various sections varied from 1.7 (H) to 2.5 (H) on 1 (V). One section was adjacent to Pond 498,
2 were adjacent to Pond 494, and 2 were adjacent to the Retention Pond and Pond 498.

Pond 489

Cross-section 3 was measured near the outfall for Pond 489. The survey showed that the upstream
slopes were approximately 3 (H) to 1 (V) and the downstream slopes were approximately 1.9 (H) to 1
(V). The embankment height at this section is approximately 24.5 feet.
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At this section an auger boring was drilled at the centerline of the crown and a CPT sounding was
conducted at the toe. The drilling revealed that the dam fill generally consists of fly ash, bottom ash,
silty clay, and high plastic clay. The coarse grain fill was typically medium dense and the fine grained
fill was stiff. A UU test was conducted on a specimen of high plastic clay which was sampled from the
fill. The measured s, of the material was approximately 1900 psf. For modeling purposes we estimated
that the ¢ of the fill is approximately 29°.

The top 18 feet of the foundation soil consisted of silty and moderate to high plasticity clay soils. The
stiffness was soft to firm in the top 9 feet and became slightly stiffer from 9 to 18 feet. Based on
correlations for N-values in clay and CPT soundings, we estimate that the top 9 feet of the foundation
soil has a ¢ of 23° and from 9 to 18 feet the ¢ is 24°. Beneath the clay and to a depth of approximately
43 feet, clay, silt and sand were observed. The soil is generally soft or loose and CPT soundings
indicated ¢ values ranging from 22.5° to 25°.

Pond 494

Cross-sections 2 and 4 were measured adjacent to Pond 494. At section 2 the upstream slopes were very
steep in the top half of the dam and were sloped at 1.6 (H) to 1 (V) and became less steep in the lower
half of the dam at 2.4 (H) to 1 (V). The approximate height of the dam at this location was 15.3 feet.
Cross-section 4 was located to the north of section 2. The slopes at section 4 varied from approximately
1.9 (H) to 2.5 (H) on 1 (V). The height of the dam at this location was approximately 20.8 feet.

Five CPT soundings were conducted near the locations of these sections. Two were located at the crest
of the dam and three were located at the toe. The data obtained from the soundings was averaged to
come up with a profile representative of both sections. The embankment fill generally consisted of clay,
although thin silty clay and clayey silt layers were observed near the top of the embankment. Based on
data obtained from the CPT soundings we modeled the embankment fill in these locations with a ¢ of
23° and an effective cohesion of 200 psf.

The top 6 feet of the foundation soil consisted of soft clay. Using the data obtained from the CPT
soundings we estimated the ¢ of the clay to be 23°. Underlying the clay was stiff clay and silty clay.
Using the shear strengths obtained from a CU test in the silty clay foundation soil, we modeled this
stratum with a ¢ of 27° and an effective cohesion of 100 psf. At a depth of approximately 22 feet into
the foundation, sand and silt was encountered. The CPT soundings show that the ¢ of these strata are
approximately 30°.

Retention Pond and Pond 498

Cross-sections 1 and 5 were measured near the Retention Pond and Pond 498. The upstream slopes at
sections 1 and 5 were 2 (H) on 1 (V) and 1.7 (H) on 1 (V), respectively. Section 1 has a height of
approximately 18 feet and the height of section 5 is roughly 19.5 feet. Due to floodwater, the cross-
section surveys were stopped prior to reaching the creek which runs adjacent to the ponds on the north.
For modeling purposes, survey data from the Phase I project was used to approximate the location, slope
angels and elevations of the top of bank and bottom of the creek. The survey data from the Phase I
project increases the height of the cross-section to approximately 25 feet.
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One auger boring and one CPT sounding were conducted in the crown, and one CPT sounding was
conducted at the toe, near these sections. A piezometer was installed at the location of the auger boring.
The embankment fill consisted of sandy silt, clayey silt and silty clay. Fly and bottom ash were also
observed in the samples obtained from the auger boring. The embankment fill was modeled with a ¢ of
26° based on the N-values and CPT soundings.

The top 12 feet of the foundation soil was silty clay. A CU test was run on a specimen obtained in this
stratum. The test data showed that the stratum had a ¢ of 27° and an effective cohesion of 100 psf.
Beneath the silty clay 5 feet of stiff clay was observed. Based on the CPT soundings we estimate the ¢
of the clay to be 26°. Clayey silt, silty clay, and sandy silt were observed at a depth of 17 feet in the
foundation to the boring termination depth. The coarse grained strata were generally loose to medium
dense and the cohesive strata were soft to firm, and using the CPT soundings a ¢ of 25° was used for
modeling purposes.

Slope Stability Analysis Results

The stability of each cross-section was analyzed for the steady seepage and seismic load cases. The
steady seepage case was analyzed using piezometric data obtained from the piezometer installed during
this project and from existing piezometers installed adjacent to Pond 494. It was assumed that the
piezometric levels will not vary widely because most of the impounded area is filled with ash. Each
piezometer was located at the upstream crest of the dam. For Pond 489 no seepage was assumed to
occur from the pond because it is lined with high-density polyethylene (HDPE).

For the seismic load case a horizontal acceleration of 0.0575 g or 0.25 of the probable maximum
acceleration (PMA) was added to the steady state seepage model. The seismic load was taken from 10
CSR 22-3 for St. Louis County (Zone D) and for an environmental site class III dam.

The analysis show for the steady seepage load case the calculated factor of safety is less than the
required factor of safety by the MDNR. This analysis limited the search for critical failure surfaces to
those that significantly impact the dam. The factor of safety is lower for shallow slope failures. For the
seismic load case the factor of safety exceeded that required by the MDNR.

Meramec Power Station

Required Factor of Safety
Factor of
Load Case | Safety |Cross-Section 1 |Cross-Section 2 [Cross-Section 3 [Cross-Section 4 |Cross-Section 5

Steady

Seepage 1:5 1.3 1.4 1.3 1.4 1.2

Earthquake,

Steady 1.0 1.1 1.2 1.1 1.2 1.1

Seepage

CONCLUSIONS

The stability of the Meramec Dam was analyzed for steady seepage and seismic load cases. For the
seismic load case the calculated factor of safety was greater than the minimum required by MDNR for
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an environmental site class I1I dam, but for the steady seepage load case the factor of safety for all five
cross-sections is below the minimum required. The low factor of safeties for the steady seepage case is
primarily due to the steep downstream slope angles, which generally are steeper than 2 (H)on 1 (V). In
addition, the upper most strata of the foundation soil generally consist of soft clay.

The impounded area of the ponds is generally filled to capacity with coal combustion ash. As a result
the line of seepage from the impounded area is relatively low within the embankment. This was
confirmed with the piezometric levels measured during this project. Positive drainage should be
maintained within the impounded area. Should the line of seepage rise within the embankment, the
stability of the slopes and the factor of safety will be less.

Please let us know if you have any questions regarding this report or any aspects of the project. We
appreciate this opportunity to continue our working relationship with Ameren Missouri.

Sincerely,
REITZ & JENS, Inc.
Vs A N

(! A s “\\

T A SRR s 7 ettss
///

Donald S. Eskridge, P.E. Jeff Bertel, P.E.
Principal Project Engineer

The following figures are attached and complete this report:

Figure 1 Boring Location Map
Figure 2-0 Key to Boring Logs
Figures 2-1 to 2-2 Logs of Borings

Figures 2-3 to 2-4 Graphs of CU and UU tests
Figure 3-0 Key to CPT Soundings
Figure 3-1 to 3-8 Logs of CPT Soundings
Appendix A Cross-sections

Appendix B Elevation Profile

Graphical Depictions of Slope Stability Models

Copies submitted: 5
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KEY TO BORING LOGS

Symbol  Description

KEY TO SOIL SYMBOLS

Crushed Limestone

Miscellaneous FILL

Medium to high plastic CLAY

Low plastic Silty CLAY (CL)

MISCELLANEOUS SYMBOLS

=z Water table during
drilling
@] Moisture content (%)
A N-value from Standard
Penetration
Test, ASTM D-1586 (blows/ft)
= Shear strength from

Pocket Penetrometer (tsf)

SOIL SAMPLERS

!I 2-in. O.D. Split-Spoon
[I 3-in. O.D. Shelby Tube
Notes:

1. Details of the drilling and sampling program are presented in the general introduction of the report.

2. Stratification lines shown on the logs represent approximate soil boundaries; actual changes in strata may be gradual or occur
between samples.

Figure 2-0
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REITZ & JENS, INC.

CONSULTING ENGINEERS

..................... ~

BORING LOG

PROJECT: Ash Pond Stability

BORING NUMBER: PZ-1

Meramec Power Plant LOCATION:
CLIENT: Ameren Missouri COORD. N 937323.42 E 864991.49
ELEVATION: 413.6 DATUM: NAVDSS
DATE DRILLED: 08-09-10 FIGURE: 2-1 SHEET 1 OF 1
& SHEAR STRENGTH, tsf
g B
% EE;’: eEx| Aquz mpPP OSV OV
y TEE ; ; ,
= =3 = . e
= _|.18(¢g| MATERIAL DESCRIPTION § =z |2 ; STANDARD PENETRATION TEST
€| 2 [zg]2 E £ Eag |#t| & NVALUE (BLOWS PER LAST FOOT)
E % E g E § E% E E § MOISTURE CONTENT, %
IIDJ d E L) I‘l‘) E E Eﬁ' E g E PL t ® = Al
20 40 60
07 |~ FILL, gray with trace dark gray, firm, very |
+ silty clay to clayey silt, with trace limonite A
100 1-2-3 224 } |
6| 408 ' '
6 Becoming very loose, and silty sand to 1-1-1 48 |de
4 sandy silt, gray, with fine sand, and trace fly : A
ash and cinders
I 100|] Becoming soft, and silty clay to clayey silt, 0-1-1 26.1 (4 °
dark gray and brown, with fly ash A
12 402 =
100 Becoming silty clay to very silty clay, with .12 |264|4___ N e
I decayed roots and wood i '
- 396 PZ-1, screened interval from 17'to 27'
B Becoming firm, silty clay, gray to brownish 2T [
i 79 gray, with pockets of very silty clay and 96.8 26.4 o
i high plastic clay, and trace rock
a0 fell b s e e
100| Silty CLAY (CL), gray to brownish gray, 1222 2751 4 B ®
r %— firm, with trace lignite ¥
g% Becoming moderately phastic, and silty ¢ k '
=384 - M ecoming moderately plastic, and silty to oy | -,
30 = slightly silty, with trace limonite and iron i i w
i \ stains I
i Boring terminated at 30'6"
= THE STRATIFICATION LINES REPRESENT APPROXIMATE SOIL
BOUNDARIES: ACTUAL STRATIFICATION MAY BE GRADUAL.
DRILLER: Terra Drill WATER LEVELS: DURING DRILLING 29 FEET
METHOD: HSA BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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REITZ & JENS, INC.

CONSULTING

" .

ENGINEERS

BORING LOG

PROJECT: Ash Pond Stability

Meramec Power Plant

BORING NUMBER: B-2
LOCATION:

CLIENT: Ameren Missouri COORD. N 934544.23 E 864910.61
ELEVATION: 414.0 DATUM: NAVDSS
DATE DRILLED: 08-09-10 FIGURE: 2-2 SHEET 1 OF 1
ﬁ. SHEAR STRENGTH, tsf
LT a
z ez cE| Aquz mpp Osv OV
w Pt P wo
3 ges |E@ 1 2 3
B | & lals g i MATERIAL DESCRIPTION B2 |83 STANDARD PENETRATION TEST
oy 2 |8| 2|l E E § €t | A N-VALUE (BLOWS PER LAST FOOT)
E | £ |s g gl & SEs E§ MOISTURE CONTENT, %
“ﬂj d £ [Z] g.l E E E:' 3 g E BPL ¢ s i LL
20 40 60
0T 5 Crashed Aggaegate Pavemeni_ _ |
il FILL, gray to dark gray, fly ash, dense
100 . 8-17-19 (252 * A
il 100| Becoming medium dense, with bottom ash 276 |osol el
and trace fine sand : o
6 408 - . _ B
¥ s6 Wllh some brown silty c'!ayl, and crushed 1-4-5 18.8 [ 1ol
4 ote limestone gravel up to 1" diameter " 4 T
e
: 59 100 13-4 [194] 4 @
osetetes i |
121402 R
:0 :
T Se%elel )
254 | 83| Becoming high plastic clay, gray and dark 97.1 26.0 °
+ 55 gray, stiff, with trace organics '
?:’..5
18 - 396 st
] : : ; ; -
1 LE88S 100 Becoming slightly silty, moderate to high 377 259 A He
03030308 plasticity, and dark gray-brown, with trace 1
2 fine sand and crushed limestone
241390 Fhocume | ] ] N
100[” Silty CLAY (CL-CH), grayish brown, firm, |  1-2-3 39-“, AW
T moist, moderate to high plasticity
Becoming gray and brownish gray, with BlLE
4 100 0-1-2 449 i
30 384 L decayed roots y
Boring terminated at 30'6"
36 1378
THE STRATIFICATION LINES REPRESENT APPROXIMATE SOIL
BOUNDARIES: ACTUAL STRATIFICATION MAY BE GRADUAL
DRILLER: Terra Drill WATER LEVELS: DURING DRILLING 24 FEET
METHOD: HSA BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET




Remarks:

Figure 2-3

Sample Number: ST-6
Proj. No.: 2010012488

Date: 8/9/10

12 Total Effective LI+
C, tsf 0.043 0.058 9
o, deg 18.1 27.0 e
Tan(0) 0.33 0.51 HH g
.
- 4 !
) . E il Z
E’ ST ///
[%5) N o Y ] i
2 ' B W R SRR - e e
B 04 7 ] - \
' . $T Z T i e T
L7z7 |/ e ? \
L ;_7':"(. A
04 0.8 1.2 T8 74
Total Normal Stress, tsf
Effective Normal Stress, tsf —
1 Sample No. 1 2 3
| | e 3 ™ Twater Content, 264 264 264
: Dry Density, pcf 96.8 96.8 96.8
0 ) o 0 ) D ' ® | Saturation, 98.6 98.6 98.6
S o I i ‘E | Void Ratio 0.7098 0.7098 0.7098
= [ < i il | Diameter, in. 2.84 2.84 2.84
s ' Fei 1 T Height, in. 5.81 5.81 5.81
§ B A U U LR [t ' 5 Water Content, 26.0 254 25.1
B 075~ - | Dry Density, pcf 98.0 98.8 99.4
S A 0 L |a_“3 Saturation, 100.0 1000 100.0
2 = | Void Ratio 0.6878 0.6736 0.6647
8 05 ? <! Diameter, in. 2.83 2.84 2.86
Height, in. 5.78 5.70 5.60
Strain rate, %/min. 0.01 0.01 0.01
0.25 Back Pressure, tsf 396 432 504
Cell Pressure, tsf 4.32 5.04 6.12
0 S = - Fail. Stress, tsf 0.46 0.73 1.11
» » 1 =8 Total Pore Pr., tsf 415 4793 537
Axial Strain, % Ult. Stress, tsf 1.37
Total Pore Pr., tsf 5.48
o, Failure, tsf 0.63 1.05 1.67
Type of Test: i
CU with Pore Pressures o, Failure, tsf 0.17 0.32 0.55
Sample Type: Shelby Tube Client: Ameren Missouri
Description: Silty clay FILL (CL), grey and
brownish grey, with pockets of very silty clay || Project: Ash Pond Stability
and high plastic clay, trace rock
Assumed Specific Gravity= 2.65 Source of Sample: PZ-1 Depth: 19

REITZ & JENS, INC.
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Tested By: K. Kocher

Checked By: J. Bertel
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S

Shear Stress, tsf

By

1.5 2

25
Normal Stress, tsf
C Sample No. 1 2
Water Content, 235 26.9
25 __ | Dry Density, pcf 99.2 96.2
! .8 | Saturation, 9.7 97.6
v '€ | Void Ratio 0.6870 0.7385
B 2 1 Diameter, in. 285 2385
g oE 7/-—“"____ Height, in. 5.82 5.82
< I3 ﬁ EEEEES Water Content, 235 269
@15 7 T +; | Dry Density, pcf 992  96.2
=) - 2 | Saturation, 91.7 97.6
- AL % Void Ratio 0.6870 0.7385
a 1 Diameter, in. 285 285
A Height, in. 5.82 5.82
' Strain rate, %/min. 0.83 0.83
5
3 | Back Pressure, tsf 0.00 0.00
0' . e ER 2 Cell Pressure, tsf 029  0.65
g 5 10 15 20 | Fail. Stress, tsf 202 191
Axial Strain, % Ult. Stress, tsf
o, Failure, tsf 2.30 2.56
Type of Test: ;
Failure, tsf 0.29 0.65
Unconsolidated Undrained i Bt
Sample Type: Shelby Tube Client: Ameren Missouri
Description: Clay Fill (CH), mottled gray and
dark gray, with trace organics, high plasticity || Project: Ash Pond Stability
Assumed Specific Gravity= 2.68 Source of Sample: B-2 Depth: 14
Remarks: Sample Number: ST-5
Proj. No.: 2010012488 Date: 08-11-10
REITZ & JENS, INC.
Figl.ll‘e 2_4 CONSULTING ENGINEERS

Tested By: J. David/J. Pruett Checked By: J. Bertel
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Symbol Description
KEY TO SOIL SYMBOLS

ic Material ¢ = Cone Tip Pressure, tons/sq. ft.
\JW Organic q P q
Clay fs = Skin Friction, tons/sq. ft.
A Vo
Fede Silty Clay to Clay Rf = Friction ratio (fs/qc) in %
! ] ' I/
14 // ) )
I://; | Clayey Silt to Silty Clay u2 = Porewater Pressure, psi
UL
BRSERD N60 = Calculated Equivalent N-value,
TH 1 Sandy Silt to Clayey Silt blows/foot, (Standard Penetration Test)
mESCAL
ok Su = Calculated Undrained Shear
110 Silty Sand to Sandy Silt Strength, ksf
B -'7_.‘:,'1: Sand to Silty Sand Phi = Friction Angle, degrees
}Eel]
Sand
Te Y

«2¢* ]  Gravelly Sand to Sand
"-,.:o- velly

Notes:

1. Details of the drilling and sampling program are presented in the general introduction of the report.

2. Stratification lines shown on the log represent approximate soil boundaries; actual changes in strata
may be gradual.

" Robertson et al. (1986) Use of piezometer cone dalfa. Proceedings of the ASCE Specialty Conference: In
Situ 86: Use of In Situ Tests in Geotechnical Engineering. ASCE 1986

? Lunne, T. Robertson, P.K. and Powell, J.J.M. (1997) Cone Penetration Testing in Geotechnical Practice,
Published by Blackie Academic & Professional.

* Bowles, Joseph E. (1996) Foundation Analysis and Design. McGraw-Hill. 5" ed. Page 180.
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Appendix B
Elevation Profile
Graphical Depictions of Slope Stability Models
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1055 corporate.square drive
REITZ & JENS, INC.

CONSULTING ENGlNEERS www.reitzjens.com

MEMORANDUM

To: Gene Campbell, E.I.T.
From: Jeff Bertel, P.E.

Subject: Meramec Plant Stability Analysis
Date: March 29, 2011

Attached are graphical depictions and summaries of slope stability analysis for four (4) cross-
sections at the Meramec Plant. Ameren Missouri plans to place fill on the downstream slope in
these locations with MoDOT Type 4 Rip Rap Ditch Liner so that the slope steepness is flattened
to 3 horizontal (H) to 1 vertical (V). The attached cross-section 3 represent the slopes adjacent to
Pond 489, cross-sections 1 and 5 represent the slopes adjacent to the Retention Pond and Cross-
section 6 represent the slopes adjacent to Pond 493.

The factors of safety for stability of the slopes as a result of the proposed modification are
summarized in the following table. A factor of safety is presented for the short-term, long-term
and seismic load cases.

Factor of Safety
Cross-section Short-term Long-term Seismic* Existing Long-term |
3 (Pond 489) 1.61 1.56 1.30 1.3
1 (Retention Pond) 2.07 1.76 1.48 1.3
5 (Retention Pond) 2.06 2.10 1.72 1.2
6 (Pond 493) 1.31 1.46 1.22 1.1

*Based on required design acceleration per MDNR 10 CSR 22-3

The factors of safety at the improved Cross-sections 3, 1 and 5 exceed those required by MDNR.
For Cross-section 6 the factor of safety for the short-term condition is marginal. The soil profile
for Cross-section 6 is a conservative estimate based on existing borings in the general proximity.
Cross-sections 1 and 6 were analyzed with the new rock fill extending down to the flow line of
the creek.

At locations where the creek meanders away from the toe of the existing embankment, the slope
stability analysis show that a minimum of 10 feet should be maintained from the toe of the new
rip rap fill and the top of the creek bank. This assumes that the creek has a depth of 8 feet from
the top of the creek bank. We recommend for locations where the projection of the 3 (H)to1l
(V) final slope intersects the creek above the flowline (as shown on the attached sketch), the
creek bank must be rip-rapped to avoid undermining the new slope.

The following bulleted list contains a few items you should consider when proceeding with this
project:
* New rip rap fill should be keyed in at the toe, especially when placed as fill within the
creek; generally the depth of the key is dependent on the hydraulic shear stress

Geotechnical Engineering *Water Resources *Construction Engineering & Quality Control *Environmental Restoration & Permitting
\\FsO1\projects\Amerenue\2010012488\Meramec\doc‘\Stability Analysis Memo 2011-3-29.doc -1-



1055 corporate square drive

REITZ & JENS, INC. T

fax: 314.993.4177

CONSULTING ENGINEERS www.reitzjens.com

* MoDOT requires bedding material consisting of crushed stone or gravel beneath Type
4 Rock Ditch Liner, in our experience the rip rap is more susceptible to erosion when
placed directly on geotextile

* A minimum thickness of 4 feet of 1ip rap should be specified. In some locations the
existing slopes may become more shallow near the toe, and if rip rap is only placed at a
3 (H) to 1 (V) may lead to thin layer of rip rap. It may be necessary to increase the
thickness of the rip rap based on the calculated hydraulic shear stresses

* Changes to the impounded water level can have a significant impact on the stability of
the slopes and should be evaluated if changes are anticipated

Geotechnical Engineering *Water Resources *Construction Engineering & Quality Control *Environmental Restoration & Permitting
\\FsOl\projects\Amerenue\ZOl0012488\Meramec\doc\Stability Analysis Memo 2011-3-29.doc -2-
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Slide Analysis Information

Document Name

File Name: xsec 3 meramec rip rap.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fiil

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 1500 psf

Water Surface: Water Table
Custom Hu value: 0

Material: Clay and Silty Clay

Strength Type: Undrained
Unit Weight: 120 Ib/ft3
Cohesion Type: Constant
Cohesion: 500 psf



Water Surface: Water Table
Custom Hu value: 0

Material; Siity Clay

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 750 psf

Water Surface: Water Table
Custom Hu value: 0

Material: Sandy Siit and Clayey Siit

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 1 psf

Friction Angle: 22.5 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Siity Clay (2)

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 1000 psf

Water Surface: Water Table
Custom Hu value: 0

Material: Siity Sand

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb

Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Water
Strength Type: No strength
Unit Weight: 62.4 Ib/ft3

Material: Siity Clay (3)

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 750 psf

Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates



Material Boundary
5§7.560 416.000

110.060 398.500
125.000 398.500

Material Boundary
-67.450 394.300

-43.000 394.000
105.928 394.000
110.060 398.500

Material Boundary
-200.000  385.000

125.000 385.000

Material Boundary
-200.000 376.000

125.000 376.000

Material Boundary
-200.000  370.000

125.000 370.000

Material Bounda
-200.000 365.000

125.000 365.000

Material Boundary
-67.450 394.300

-42.800 397.000
-35.600 399.800
-26.500 404.760
-17.100 409.800
-9.700 413.550

Material Boundary
-200.000 372.000

125.000 372.000

External Boundary
-6.700 414.000

-9.700 413.550
-67.450 394.300
-91.700 393.200
-200.000  393.200
-200.000  385.000
-200.000  376.000
-200.000  372.000
-200.000  370.000
-200.000  365.000
-200.000  300.000
125.000 300.000
125.000 365.000
125.000 370.000
125.000 372.000
125.000 376.000
125.000 385.000



125.000
125.000
125.000
57.560
47.820
30.670
27.870
16.780
0.000

Water Table

-200.000
-91.700
-67.450
-42.800
110.060
125.000

Search Grid

-69.000
-13.000
-13.000
-69.000

394.000
398.500
416.000
416.000
419.000
418.620
418.330
415.190
414.910

393.200
393.200
394.300
397.000
398.500
398.500

429.000
429.000
485.000
485.000
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Slide Analysis Information

Document Name

File Name: xsec 3 meramec rip rap longterm.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:

GLE/Morgenstern-Price with interslice force function: Half Sine

Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clay and Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None



Material: Siity Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 22 degrees
Water Surface: None

Material: Sandy Silt and Clayey Silt

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/t3
Cohesion: 1 psf

Friction Angle: 22.5 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 22.5 degrees
Water Surface: None

Material: Silty Sand

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Water
Strength Type: No strength
Unit Weight: 62.4 Ib/ft3

Material: Silty Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: None

List of All Coordinates

Material Boundary
57.560 416.000

110.060 398.500
125.000 398.500



Material Boundary
-67.450 394.300

-43.000 394.000
105.928 394.000
110.060 398.500

Material Bounda
-200.000  385.000
125.000 385.000

Material Bounda
-200.000 376.000
125.000 376.000

Material Bounda
-200.000 370.000
125.000 370.000

Material Bounda
-200.000 365.000
125.000 365.000

Material Boundary
-67.450 394.300

-42.800 397.000
-35.600 399.800
-26.500 404.760
-17.100 409.800
-9.700 413.550

Material Bounda
-200.000 372.000
125.000 372.000

External Boundary
-6.700 414.000

-9.700 413.550
-67.450 394.300
-91.700 393.200
-200.000  393.200
-200.000  385.000
-200.000  376.000
-200.000 372.000
-200.000  370.000
-200.000  365.000
-200.000  300.000
125.000 300.000
125.000 365.000
125.000 370.000
125.000 372.000
125.000 376.000
125.000 385.000
125.000 394.000
125.000 398.500
125.000  416.000
57.560 416.000
47.820 419.000



30.670 418.620
27.870 418.330
16.780 415.190
0.000 414.910

Water Table
-200.000  393.200
-91.700 393.200
-67.450 394.300
-42.800 397.000
110.060 398.500
125.000 398.500

Focus/Block Search Line
-43.000 365.000
-43.000 394.000

Search Grid
-80.000 429.000
-17.000 429.000
-17.000 489.000
-80.000 489.000
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Slide Analysis Information

Document Name

File Name: xsec 3 meramec rip rap longterm seis.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.0575

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clay and Silty Clay

Strength Type: Mohr-Coulomb



Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 22 degrees
Water Surface: None

Material: Sandy Silt and Clayey Silt

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 1 psf

Friction Angle: 22.5 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 22.5 degrees
Water Surface: None

Material: Silty Sand

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb

Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Water
Strength Type: No strength
Unit Weight: 62.4 Ib/ft3

Material; Silty Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 24 degrees
Water Surface: None

List of All Coordinates

Material Boundary



57.560 416.000
110.060 398.500
125.000 398.500

Material Boundary
-67.450 394.300

-43.000 394.000
105.928 394.000
110.060 398.500

Material Bounda
-200.000 385.000
125.000 385.000

Material Boundary
-200.000  376.000

125.000 376.000

Material Boundary
-200.000 370.000

125.000 370.000

Material Boundary
-200.000 365.000

125.000 365.000

Material Boundary
-67.450 394.300

-42.800 397.000
-35.600 399.800
-26.500 404.760
-17.100 409.800
-9.700 413.550

Material Boundary
-200.000 372.000

125.000 372.000

External Boundary
-6.700 414.000

-9.700 413.550
-67.450 394.300
-91.700 393.200
-200.000  393.200
-200.000 385.000
-200.000  376.000
-200.000  372.000
-200.000  370.000
-200.000  365.000
-200.000  300.000
125.000 300.000
125.000 365.000
125.000 370.000
125.000 372.000
125.000 376.000
125.000 385.000
125.000 394.000



125.000 398.500
125.000  416.000
57.560 416.000
47.820 419.000
30.670 418.620
27.870 418.330
16.780 415.190
0.000 414.910

Water Table
-200.000 393.200
-91.700 393.200
-67.450 394.300
-42.800 397.000
110.060 398.500
125.000 398.500

Focus/Block Search Line
-43.000 365.000
-43.000 394.000

Search Grid
-82.269 429.000
2.731 429.000
2.731 510.000
-82.269 510.000
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Slide Analysis Information

Document Name

File Name: xsec 1 meramec rip rap.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees




Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 1500 psf

Water Surface: Water Table
Custom Hu value: 1

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Undrained

Unit Weight: 123 Ib/ft3
Cohesion Type: Constant
Cohesion: 1000 psf

Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay (2)

Strength Type: Undrained
Unit Weight: 123 Ib/ft3
Cohesion Type: Constant
Cohesion: 750 psf

Water Surface: Water Table
Custom Hu value: 1

Material: Clay (2)

Strength Type: Undrained
Unit Weight: 123 Ib/ft3
Cohesion Type: Constant
Cohesion: 1250 psf

Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay (3)

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 1000 psf

Water Surface: Water Table
Custom Hu value: 1

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table



Custom Hu value: 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb

Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
16.700 413.700

22.094 411.003
26.109 408.996
34.092 405.004
45.089 399.505
50.100 397.000
54.100 395.000
100.000 395.000

Material Boundary
-49.308 397.000

50.100 397.000

Material Boundary
-200.000 385.000

100.000 385.000

Material Boundary
-200.000 380.000

100.000 380.000

Material Boundary
-48.000 397.560

-41.501 399.505
-32.300 402.260
-26.822 405.004
-20.300 408.270
-18.965 408.996
-15.272 411.003
-10.770 413.450

Material Boundary
-84.120 389.000

-68.000 389.000
-49.308 397.000
-48.000 397.560

Material Boundary
-15.272 411.003

22.094 411.003

Material Boundary
-18.965 408.996



26.109 408.996

Material Boundary
-26.822 405.004

34.092 405.004

Material Boundary
-200.000 371.000

100.000 371.000

External Boundary
-7.240 414.000

-10.770 413.450
-84.120 389.000
-200.000  389.000
-200.000  385.000
-200.000  380.000
-200.000  371.000
-200.000  300.000
100.000 300.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 413.650
68.380 413.650
20.700 413.600
16.700 413.700
0.000 413.900

Water Table
-200.000 389.000
-68.000 389.000
-49.308 397.000
-48.000 397.560
16.700 400.000
44.100 400.000
100.000 400.000

Search Grid
-92.000 420.000
-24.000 420.000
-24.000 481.000
-92.000 481.000
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Slide Analysis Information

Document Name

File Name: xsec 1 meramec rip rap long term.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value:; 1

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/t3
Cohesion: 1 psf

Friction Angle: 26 degrees



Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material; Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 100 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clay (2)
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Siity Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb

Unit Weight: 135 Ib/ft3



Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
16.700 413.700

22.094 411.003
26.109 408.996
34.092 405.004
45.089 399.505
50.100 397.000
54.100 395.000
100.000 395.000

Material Boundary
-49.308 397.000

50.100 397.000

Material Bounda
-200.000 385.000
100.000 385.000

Material Bounda
-200.000  380.000
100.000 380.000

Material Boundary
-48.000 397.560

-41.501 399.505
-32.300 402.260
-26.822 405.004
-20.300 408.270
-18.965 408.996
-15.272 411.003
-10.770 413.450

Material Bounda
-84.120 389.000
-68.000 389.000
-49.308 397.000
-48.000 397.560

Material Boundary
-16.272 411.003

22.094 411.003

Material Boundary
-18.965 408.996

26.109 408.996

Material Boundary
-26.822 405.004

34.092 405.004



Material Boundary

-200.000 371.000
100.000 371.000
External Boundary
-7.240 414.000
-10.770 413.450
-84.120 389.000
-200.000 389.000
-200.000 385.000
-200.000 380.000
-200.000 371.000
-200.000  300.000
100.000 300.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 413.650
68.380 413.650
20.700 413.600
16.700 413.700
0.000 413.900
Water Table
-200.000 389.000
-68.000 389.000
-49.308 397.000
-48.000 397.560
16.700 400.000
44.100 400.000
100.000 400.000
Search Grid
-74.833 446.000
-28.833 446.000
-28.833 494.000
-74.833 494.000
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Slide Analysis Information

Document Name

File Name: xsec 1 meramec rip rap long term bench.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees



Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value; 1

Material: Clay
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 100 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value; 1

Material: MoDOT Type 4
Strength Type: Mohr-Coulomb

Unit Weight: 135 Ib/ft3



Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
16.700 413.700

22.094 411.003
26.109 408.996
34.092 405.004
45.089 399.505
50.100 397.000
54.100 395.000
100.000 395.000

Material Boundary
-49.308 397.000

50.100 397.000

Material Bounda
-200.000 385.000

100.000 385.000

Material Boundary
-200.000 380.000

100.000 380.000

Material Boundary
-48.000 397.560

-41.501 399.505
-32.300 402.260
-26.822 405.004
-20.300 408.270
-18.965 408.996
-16.272 411.003
-10.770 413.450

Material Boundary
-60.120 397.000

-49.308 397.000
-48.000 397.560

Material Boundary
-15.272 411.003

22.094 411.003

Material Boundary
-18.965 408.996

26.109 408.996

Material Boundary
-26.822 405.004

34.092 405.004



Material Boundary
-200.000 371.000

100.000 371.000

External Boundary
-7.240 414.000

-10.770 413.450
-60.120 397.000
-70.000 397.000
-71.000 389.000
-84.120 389.000
-200.000  389.000
-200.000  385.000
-200.000  380.000
-200.000  371.000
-200.000  300.000
100.000 300.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 413.650
68.380 413.650
20.700 413.600
16.700 413.700
0.000 413.900

Water Table
-200.000  389.000
-71.000 389.000
-70.000 397.000
-60.120 397.000
-49.308 397.000
-48.000 397.560
16.700 400.000
44.100 400.000
100.000 400.000

Focus/Block Search Line
-62.533 373.983

-62.533 392.983

Search Grid
-98.000 407.000
-44.000 407.000
-44.000 455.000
-98.000 455.000
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Slide Analysis Information

Document Name

File Name: xsec 1 meramec rip rap long term seis.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Aliow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.0575

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill




Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value; 1

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clayey Siit
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/t3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Siity Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 100 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Siity Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1



Material: MoDOT Type 4
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
16.700 413.700

22.094 411.003
26.109 408.996
34.092 405.004
45.089 399.505
50.100 397.000
54.100 395.000
100.000 395.000

Material Boundary
-49.308 397.000

50.100 397.000

Material Bounda
-200.000 385.000
100.000 385.000

Material Bounda
-200.000 380.000
100.000 380.000

Material Boundary
-48.000 397.560

-41.501 399.505
-32.300 402.260
-26.822 405.004
-20.300 408.270
-18.965 408.996
-15.272 411.003
-10.770 413.450

Material Boundary
-84.120 389.000

-68.000 389.000
-49.308 397.000
-48.000 397.560

Material Boundary
-15.272 411.003

22.094 411.003

Material Boundary
-18.965 408.996

26.109 408.996

Material Boundary



-26.822 405.004
34.092 405.004

Material Boundary
-200.000 371.000

100.000  371.000

External Boundary
-7.240 414.000

-10.770 413.450
-84.120 389.000
-200.000 389.000
-200.000  385.000
-200.000  380.000
-200.000 371.000
-200.000  300.000
100.000 300.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 413.650
68.380 413.650
20.700 413.600
16.700 413.700
0.000 413.900

Water Table
-200.000 389.000
-68.000 389.000
-49.308 397.000
-48.000 397.560
16.700 400.000
44,100 400.000
100.000 400.000

Search Grid
-84.000 444.000
-26.000 444.000
-26.000 500.000
-84.000 500.000
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Slide Analysis Information

Document Name

File Name: xsec 5 meramec undrained.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees



Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay
Strength Type: Undrained

Unit Weight: 122 Ib/t3
Cohesion Type: Constant
Cohesion: 1750 psf
Water Surface: None

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 100 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Undrained

Unit Weight: 123 Ib/ft3
Cohesion Type: Constant
Cohesion: 1000 psf
Water Surface: None

Material: Silty Clay (2)

Strength Type: Undrained
Unit Weight: 123 Ib/ft3
Cohesion Type: Constant
Cohesion; 750 psf

Water Surface: None

Material: Clay (2)

Strength Type: Undrained
Unit Weight: 123 Ib/t3
Cohesion Type: Constant
Cohesion: 1250 psf
Water Surface: None

Material: Silty Clay (3)

Strength Type: Undrained
Unit Weight: 122 Ib/ft3
Cohesion Type: Constant
Cohesion: 1000 psf
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3



Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
11.851 418.383

18.460 415.000
26.441 411.009
30.405 409.028
38.424 405.018
49.561 399.449
54.460 397.000
58.460 395.000
100.000 395.000

Material Boundary
-200.000 385.000

100.000 385.000

Material Boundary
-200.000 380.000

100.000 380.000

Material Boundary
-72.920 398.980

-47.420 399.200
-37.250 405.018
-36.250 405.590
-30.463 409.028
-29.500 409.600
-27.111 411.009
-23.110 413.370
-20.447 415.000
-15.170 418.230

Material Boundary
-27.111 411.009

26.441 411.009

Material Boundary
-30.463 409.028

30.405 409.028

Material Boundary
-37.250 405.018

38.424 405.018

Material Boundary
-47.420 399.200

49.561 399.449

Material Boundary
-200.000 371.000



100.000

371.000

External Boundary

-12.840 418.630
-15.170 418.230
-72.920 398.980
-73.260 398.980
-200.000 398.980
-200.000 385.000
-200.000 380.000
-200.000 371.000
-200.000 350.000
100.000 350.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 418.230
14.300 418.230
12.000 418.380
11.851 418.383
0.000 418.590
Water Table
-200.000 398.980
-73.260 398.980
-72.920 398.980
11.851 400.000
100.000 400.000
Search Grid
-66.000 430.000
-14.000 430.000
-14.000 479.000
-66.000 479.000
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Slide Analysis Information

Document Name

File Name: xsec 5 meramec longterm sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation; Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Ash

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees



Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 1b/ft3
Cohesion: 100 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clay (2)
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3



Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
11.851 418.383

18.460 415.000
26.441 411.009
30.405 409.028
38.424 405.018
49.561 399.449
54.460 397.000
58.460 395.000
100.000 395.000

Material Boundary
-200.000 385.000

100.000 385.000

Material Boundary
-200.000 380.000

100.000 380.000

Material Boundary
-72.920 398.980

-47.420 399.200
-37.250 405.018
-36.250 405.590
-30.463 409.028
-29.500 409.600
-27.111 411.009
-23.110 413.370
-20.447 415.000
-15.170 418.230

Material Boundary
-27.111 411.009

26.441 411.009

Material Boundary
-30.463 409.028

30.405 409.028

Material Boundary
-37.250 405.018

38.424 405.018

Material Boundary
-47.420 399.200

49.561 399.449

Material Boundary
-200.000 371.000



100.000 371.000
External Boundary
-12.840 418.630
-15.170 418.230
-72.920 398.980
-73.260 398.980
-200.000 398.980
-200.000 385.000
-200.000 380.000
-200.000 371.000
-200.000 350.000
100.000 350.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 418.230
14.300 418.230
12.000 418.380
11.851 418.383
0.000 418.590
Water Table
-200.000 398.980
-73.260 398.980
-72.920 398.980
11.851 400.000
100.000 400.000
Search Grid
-93.474 478.000
-21.000 478.000
-21.000 545.000
-93.474 545.000
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Slide Analysis Information

Document Name

File Name: xsec 5 meramec longterm seismic.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.0575

Material Properties

Material: Ash_

Strength Type: Mohr-Coulomb
Unit Weight: 110 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Fill



Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Silty Clay

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 1 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: Clay
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/t3
Conhesion:; 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (2)

Strength Type: Mohr-Coulomb
Unit Weight: 123 Ib/ft3
Cohesion: 100 psf

Friction Angle: 27 degrees
Water Surface: None

Material: Clay (2)
Strength Type: Mohr-Coulomb

Unit Weight: 123 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Silty Clay (3)

Strength Type: Mohr-Coulomb
Unit Weight: 122 Ib/ft3
Cohesion: 0 psf

Friction Angle: 26 degrees
Water Surface: None

Material: Clayey Silt (2)

Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 1



Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
11.851 418.383

18.460 415.000
26.441 411.009
30.405 409.028
38.424 405.018
49.561 399.449
54.460 397.000
58.460 395.000
100.000 395.000

Material Boundary
-200.000 385.000

100.000 385.000

Material Boundary
-200.000 380.000

100.000 380.000

Material Boundary
-72.920 398.980

-47.420 399.200
-37.250 405.018
-36.250 405.590
-30.463 409.028
-29.500 409.600
-27.111 411.009
-23.110 413.370
-20.447 415.000
-15.170 418.230

Material Boundary
-27.111 411.009

26.441 411.009

Material Boundary
-30.463 409.028

30.405 409.028

Material Boundary
-37.250 405.018

38.424 405.018

Material Boundary
-47.420 399.200

49.561 399.449



Material Bounda

-200.000 371.000
100.000 371.000
External Boundary
-12.840 418.630
-15.170 418.230
-72.920 398.980
-73.260 398.980
-200.000 398.980
-200.000  385.000
-200.000  380.000
-200.000 371.000
-200.000 350.000
100.000 350.000
100.000 371.000
100.000 380.000
100.000 385.000
100.000 395.000
100.000 418.230
14.300 418.230
12.000 418.380
11.851 418.383
0.000 418.590
Water Table
-200.000 398.980
-73.260 398.980
-72.920 398.980
11.851 400.000
100.000 400.000
Search Grid
-93.474 478.000
-21.000 478.000
-21.000 545.000
-93.474 545.000
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Slide Analysis Information

Document Name

File Name: no rip rap xsec 6 longterm sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation; Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 25 degrees
Water Surface: None

Material: Lean Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None



Material: Fat Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None

Material: Sand & Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 27 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
-150.000 360.000

150.000 360.000

Material Boundary
-150.000 325.000

150.000 325.000

Material Boundary
-66.000 395.000

-46.000 395.000
-45.950 395.025

Material Boundary
-36.000 400.000

36.000 400.000

External Boundary
-150.000  300.000

150.000 300.000
150.000 325.000
150.000 360.000
150.000 380.000
76.000 380.000
46.000 395.000
36.000 400.000
10.000 413.000
6.000 415.000
-6.000 415.000
-10.000 413.000
-36.000 400.000
-45.950 395.025
-66.000 395.000
-150.000  395.000
-150.000  360.000
-150.000  325.000

Water Table
-150.000 395.000



-46.000 395.000
-32.817 401.591
12.000 412.000
150.000  412.000

Focus/Block Search Line
-30.000 358.000
-30.000 395.000

Search Grid
-64.000 417.000
-18.000 417.000
-18.000 459.000
-64.000 459.000
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Slide Analysis Information

Document Name

File Name: xsec 6 undrained.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fill

Strength Type: Undrained
Unit Weight: 120 Ib/ft3
Cohesion Type: Constant
Cohesion: 500 psf

Water Surface: None

Material: Lean Clay
Strength Type: Undrained

Unit Weight: 120 Ib/ft3
Cohesion Type: Constant
Cohesion: 500 psf

Water Surface: None




Material: Fat Clay
Strength Type: Undrained

Unit Weight: 120 Ib/ft3
Cohesion Type: Constant
Cohesion: 750 psf

Water Surface: None

Material: Sand & Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 27 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
-150.000 360.000

150.000 360.000

Material Boundary
-150.000 325.000

150.000 325.000

Material Boundary
-66.000 395.000

-46.000 395.000
-36.000 400.000
-10.000 413.000
-6.000 415.000

Material Boundary
-36.000 400.000

36.000 400.000

External Boundary
-150.000 300.000

150.000 300.000
150.000 325.000
150.000 360.000
150.000 380.000
76.000 380.000
46.000 395.000
36.000 400.000
10.000 413.000
6.000 415.000
-6.000 415.000



-66.000

-150.000
-150.000
-150.000

Water Table

-150.000
-46.000
-32.817
12.000
150.000

Search Grid
-56.000
-7.507
-7.507
-56.000

395.000
395.000
360.000
325.000

395.000
395.000
401.591
412.000
412.000

419.000
419.000
464.000
464.000
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Slide Analysis Information

Document Name

File Name: xsec 6 longterm.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 25 degrees
Water Surface: None

Material: Lean Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None



Material: Fat Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None

Material: Sand & Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 27 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Rap

Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
-150.000 360.000

150.000  360.000

Material Boundary
-150.000 325.000

150.000 325.000

Material Boundary
-66.000 395.000

-46.000 395.000
-36.000 400.000
-10.000 413.000
-6.000 415.000

Material Boundary
-36.000 400.000

36.000 400.000

External Boundary
-150.000 300.000

150.000 300.000
150.000 325.000
150.000 360.000
150.000 380.000
76.000 380.000
46.000 395.000
36.000 400.000
10.000 413.000
6.000 415.000
-6.000 415.000



-66.000

-150.000
-150.000
-150.000

Water Table

-160.000
-46.000
-32.817
12.000
150.000

Search Grid

-73.000
-28.000
-28.000
-73.000

395.000
395.000
360.000
325.000

395.000
395.000
401.591
412.000
412.000

441.000
441.000
481.000
481.000
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Slide Analysis Information

Document Name

File Name: xsec 6 longterm bench.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 25 degrees
Water Surface: Water Table
Custom Hu value: 0

Material: Lean Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf
Friction Angle: 23 degrees



Water Surface: Water Table
Custom Hu value: 0

Material: Fat Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/t3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: Water Table
Custom Hu value: 0

Material: Sand & Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 27 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Boundary
-150.000 360.000

150.000 360.000

Material Boundary
-150.000 325.000

150.000 325.000

Material Boundary
-51.000 400.000

-36.000 400.000
-10.000 413.000
-6.000 415.000

Material Boundary
-36.000 400.000

36.000 400.000

External Boundary
-150.000  300.000

150.000 300.000
150.000 325.000
150.000 360.000
150.000 380.000
76.000 380.000
46.000 395.000
36.000 400.000
10.000 413.000



6.000 415.000
-6.000 415.000
-51.000 400.000
-61.000 400.000
-62.371 395.000
-150.000  395.000
-150.000  360.000
-150.000  325.000

Water Table
-150.000 395.000
-62.371 395.000
-61.000 400.000
-51.000 400.000
-36.000 400.000
-24.763 405.619
12.000 412.000
150.000 412.000

Focus/Block Search Line
-51.000 382.000
-51.000 396.000

Search Grid
-90.000 471.000
-36.000 471.000
-36.000 526.000
-90.000 526.000
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Slide Analysis Information

Document Name

File Name: xsec 6 longterm seismic.sli

Project Settings

Project Title: SLIDE - An Interactive Slope Stability Program
Failure Direction: Right to Left

Units of Measurement: Imperial Units

Pore Fluid Unit Weight: 62.4 Ib/ft3

Groundwater Method: Water Surfaces

Data Output: Standard

Calculate Excess Pore Pressure: Off

Allow Ru with Water Surfaces or Grids: Off

Random Numbers: Pseudo-random Seed

Random Number Seed: 10116

Random Number Generation Method: Park and Miller v.3

Analysis Methods

Analysis Methods used:
GLE/Morgenstern-Price with interslice force function: Half Sine
Spencer

Number of slices: 25
Tolerance: 0.005
Maximum number of iterations: 50

Surface Options

Surface Type: Circular

Search Method: Grid Search

Radius increment: 10

Composite Surfaces: Disabled

Reverse Curvature: Create Tension Crack
Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Loading
Seismic Load Coefficient (Horizontal): 0.0575

Material Properties

Material: Fill

Strength Type: Mohr-Coulomb
Unit Weight: 120 ib/ft3
Cohesion: 0 psf

Friction Angle: 25 degrees
Water Surface: None

Material: Lean Clay
Strength Type: Mohr-Coulomb



Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None

Material: Fat Clay
Strength Type: Mohr-Coulomb

Unit Weight: 120 Ib/ft3
Cohesion: 0 psf

Friction Angle: 23 degrees
Water Surface: None

Material: Sand & Gravel
Strength Type: Mohr-Coulomb
Unit Weight: 125 Ib/ft3
Cohesion: 1 psf

Friction Angle: 27 degrees
Water Surface: Water Table
Custom Hu value: 1

Material: MoDOT Type 4 Rip Ra
Strength Type: Mohr-Coulomb
Unit Weight: 135 Ib/ft3
Cohesion: 1 psf

Friction Angle: 40 degrees
Water Surface: Water Table
Custom Hu value: 1

List of All Coordinates

Material Bounda
-1560.000 360.000
150.000 360.000

Material Boundary
-150.000 325.000

150.000 325.000

Material Boundary
-66.000 395.000

-46.000 395.000
-36.000 400.000
-10.000 413.000
-6.000 415.000

Material Boundary
-36.000 400.000

36.000 400.000

External Boundary
-150.000  300.000

150.000 300.000
150.000 325.000
150.000 360.000
150.000 380.000
76.000 380.000
46.000 395.000



36.000
10.000
6.000
-6.000
-66.000
-150.000
-150.000
-150.000

Water Table

-150.000
-46.000
-32.817
12.000
150.000

Search Grid

-73.000
-28.000
-28.000
-73.000

400.000
413.000
415.000
415.000
395.000
395.000
360.000
325.000

395.000
395.000
401.591
412.000
412.000

441.000
441.000
481.000
481.000



APPENDIX B

UNIT 1 (POND 3) FIELD OBSERVATION CHECKLIST

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

Meramec PS B-1
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




US Environmental g -_-@,ﬂ -f_:

Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Meramec Date: September 29, 2010
UnitName: |  New Fly Ash Pond Operator's Name: AmerenUE

Unit 1.D.: 498 Hazard Potential Classification: High | | Significant|_] Low X
Inspector’'s Name: | Jeffrey Crabtree, PE and James Filson, PE

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

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.

Issue # | Comments

#3 | Information on plans and plans have been requested through AmerenUE Legal Group

#10 | Noted as part of normal maintenance

#12 | Clear of debris

#17 | Cleared areas and scarps are from maintenance of eroded areas from runoff

#21 | NW area between Bottom Ash and 498 Pond — Isolated area noted in Maintenance report and being monitored

Yes No
1. Frequency of Company's Dam Inspections? Annual 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 418 19. Major erosion or slope deterioration?
h 3. Decant inlet elevation (operator records)? plans 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
z 5. Lowest dam crest elevation (operator records)? 423 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded " .
m Plans Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 21. Seepage (specify location, if seepage cames
fines, and approximate seepage rate below):
8. Foundation preparation (remove vegetation, stumps, i
: topsoil in area where embankment fill will be placed)? NIA From underdrain’
- > —
u . Trees growing on embankment? (If so, indicate N/A At isolated points on embankment slopes?
largest diameter below)
o 10. Cracks or scarps on crest? X At natural hillside in the embankment area?
11. Is there significant settlement along the crest? X Over widespread areas?
n 12. Are decant trashracks clear and in place? X From downstream foundation area?
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water?
in the pool area?
m 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
> 15. Are spillway or ditch linings deteriorated? N/A ﬁﬁfs%gace movements in valley bottom or on
H 16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
: 17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam
u inspection?

#23 | Floodwater - Mississippi River and backwater conditions on the Meramec River




Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Y E,
©
©

 agrwct

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit MO-0000361 INSPECTOR
Date

Impoundment Name

05/19/2000 to 05/18/2005
Meramec Power Plant

Impoundment Company AmerenUE
EPA Region Region?7

State Agency State of Missouri
h (Field Office) Address Department of Natural Resources
z Name of Impoundment New Fly Ash Pond
m (Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
E New X Update D
: Yes No
U Is impoundment currently under construction? |:| X
o Is water or ccw currently being pumped into the impoundment? X []
a IMPOUNDMENT FUNCTION: Storage — Fly Ash
m Nearest Downstream Town Name: Kimmswick
(= Distance from the impoundment: 2.8 miles
: Location:
U’ Latitude 38 Degrees 24 Minutes 25.16 Seconds N
u Longitude 90 Degrees 20 Minutes 26.97 Seconds w
q State Missouri County St. Louis
¢ Yes No
n Does a state agency regulate this impoundment? |:| X
m If So Which State Agency?




US Environmental | Qa %
Coal Combustion Dam Inspection Checklist Form Protection Agency "'t,"\"-"h',f

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

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

x 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.

D 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.

D 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:

Early assessment is determined to be low based on site assessment only. Visual assessment of
unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this
location as noted in their annual inspection report. Units and site in good conditions. AmerenUE
has a dam safety group which oversees the unit and conducts weekly inspections.

The new fly ash pond is located in the middle of the site and incised. The embankment is more
than 100 yards away from this unit. The unit was built within the old fly ash area and is lined. The
potential is low for failure at this unit.
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

CONFIGURATION:

CROSS-VALLEY

IMPOUNDMENT  ———

Water or cow

’Q‘;\ B e et o b e nee
e

S

Wgmam T

" ori ginal
ground

I:' Cross-Valley I:' Side-Hill X Diked

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

I:' Incised (form completion optional) I:' Combination Incised/Diked
Embankment Height (ft) 25 Embankment Material Ash with liner (in interior of dam)
Pool Area (ac) 13.5ac Liner Has Liner
Current Freeboard (ft) Liner Permeability




Coal Combustion Dam Inspection Checklist Form Protection Agency
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TYPE OF OUTLET (Mark all that apply)

n/a  Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
[] Triangular Top Width Top Width
< > D
(] Rectangular —\;—/ \/¢7
Depth Depth
] Irregular +“—>
Bottom
Width
depth (ft) '
average bottom width (ft)  rEcTANGULAR IRREGULAR

Average Width

top width (ft) — I bepth |

+—p
Width

X Outlet

24” inside diameter

Material

Inside | Diameter

corrugated metal

welded steel

concrete

0O O

plastic (hdpe, pvc, etc.)

>

[] other (specify):
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Yes No
Is water flowing through the y ]
outlet?
[ ] No Outlet
] Other Type of Outlet
(specify):
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Coal Combustion Dam Inspection Checklist Form

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No

US Environmental
Protection Agency



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

US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Yes No

[] X

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

Minor seepage noted during the site assessment and AmerenUE is currently monitoring.
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Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No

L
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US Environmental N 2

Coal Combustion Dam Inspection Checklist Form Protection Agency %

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

Interior Unit — 498 see detail map. Unknown ; Plans requested through AmerenUE

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

Plans will assist in determining the dam foundation and have been requested and waiting for clearance
through AmerenUE Legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No — minor erosion noted during assessment.

L



APPENDIX B

UNIT 2 (POND 2) FIELD OBSERVATION CHECKLIST
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Meramec PS B-11
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




US Environmental g -_-@,ﬂ -f_:

Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Meramec Date: September 29, 2010
Unit Name: Old Fly Ash Pond Operator's Name: AmerenUE
Unit 1.D.: 489 Hazard Potential Classification: High | | Significant|_] Low X
Inspector’'s Name: | Jeffrey Crabtree, PE and James Filson, PE

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No
1. Frequency of Company's Dam Inspections? Annual 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 416.5 19. Major erosion or slope deterioration?
h 3. Decant inlet elevation (operator records)? plans 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
z 5. Lowest dam crest elevation (operator records)? 420.2 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded " .
m Plans Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage calrrles
fines, and approximate seepage rate below):
8. Foundation preparation (remove vegetation, stumps, i
: topsoil in area where embankment fill will be placed)? NIA From underdrain’
- > —
u . Trees growing on embankment? (If so, indicate N/A At isolated points on embankment slopes?
largest diameter below)
o 10. Cracks or scarps on crest? X At natural hillside in the embankment area?
11. Is there significant settlement along the crest? X Over widespread areas?
n 12. Are decant trashracks clear and in place? X From downstream foundation area?
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water?
in the pool area?
m 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
> 15. Are spillway or ditch linings deteriorated? N/A ﬁﬁfs%gace movements in valley bottom or on
H 16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
: 17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam
inspection?
u 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.
4 Issue # | Comments
ﬁ #3 | Information on plans and plans have been requested through AmerenUE Legal Group
n #12 | Clear of debris
m #17 | Cleared areas and scarps are from maintenance of eroded areas from runoff
m #21 | NW area between Bottom Ash and 498 Pond — Isolated area noted in Maintenance report and being monitored
: #23 | Floodwater - Mississippi River and backwater conditions on the Meramec River




US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit MO-0000361 INSPECTOR

Date 05/19/2000 to 05/18/2005
Impoundment Name Meramec Power Plant

Impoundment Company AmerenUE
EPA Region Region?7

State Agency State of Missouri

h (Field Office) Address Department of Natural Resources

z Name of Impoundment Old Fly Ash Pond

m (Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
E New X Update D

: Yes No
U Is impoundment currently under construction? |:| X
o Is water or ccw currently being pumped into the impoundment? X []
a IMPOUNDMENT FUNCTION: Storage — Fly Ash

m Nearest Downstream Town Name: Kimmswick

(= Distance from the impoundment: 2.8 miles

: Location:

U’ Latitude 38 Degrees 23 Minutes 59.43 Seconds N
u Longitude 90 Degrees 20 Minutes 31.67 Seconds w
q State Missouri County St. Louis

¢ Yes No
n Does a state agency regulate this impoundment? |:| X
m If So Which State Agency?




US Environmental | Qa %
Coal Combustion Dam Inspection Checklist Form Protection Agency "'t,"\"-"h',f

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

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

x 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.

D 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.

D 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:

Early assessment is determined to be low based on site assessment only. Visual assessment of
unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this
location as noted in their annual inspection report. Units and site in good conditions. AmerenUE
has a dam safety group which oversees the unit and conducts weekly inspections.

The old fly ash pond is located along the SE area of the embankments and has three sides incised.
The one side which is adjacent to the embankment is approximately 75-100 yards away from this
unit. The unit is lined.
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

CONFIGURATION:

CROSS-VALLEY

IMPOUNDMENT  ———

Water or cow

’Q‘;\ B e et o b e nee
e

S

Wgmam T

" ori ginal
ground

I:' Cross-Valley I:' Side-Hill X Diked
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I:' Incised (form completion optional) I:' Combination Incised/Diked
Embankment Height (ft) 25’ (24.7) Embankment Material Ash with liner (in interior of dam)
17.6 13.5ac Liner Has Liner

Current Freeboard (ft) 3.7’ Liner Permeability




Coal Combustion Dam Inspection Checklist Form Protection Agency
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TYPE OF OUTLET (Mark all that apply)

n/a  Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
[] Triangular Top Width Top Width
< > D
(] Rectangular —\;—/ \/¢7
Depth Depth
] Irregular +“—>
Bottom
Width
depth (ft) '
average bottom width (ft)  rEcTANGULAR IRREGULAR

Average Width

top width (ft) — I bepth |

+—p
Width

X Outlet

36" inside diameter

Material

Inside | Diameter

corrugated metal

concrete

[]
] welded steel
[]

plastic (hdpe, pvc, etc.)

[] other (specify):
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Yes No
Is water flowing through the y ]
outlet?
[ ] No Outlet
] Other Type of Outlet
(specify):
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Coal Combustion Dam Inspection Checklist Form

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No

US Environmental
Protection Agency
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Yes No

[] X

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

Minor seepage noted during the site assessment and AmerenUE is currently monitoring.
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Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No

L
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US Environmental N 2

Coal Combustion Dam Inspection Checklist Form Protection Agency %

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

Unknown; Plans requested through AmerenUE

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

Plans will assist in determining the dam foundation and have been requested and waiting for clearance
through AmerenUE Legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No — minor erosion noted during assessment.

L el



APPENDIX B

UNIT 3 (POND 4, 5 & 6) FIELD OBSERVATION CHECKLIST
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Meramec PS B-21
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




US Environmental g -_-@,ﬂ -f_:

Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Meramec Date: September 29, 2010
Unit Name: Bottom Ash Pond OPerator's Name: AmerenUE
Unit 1.D.: Bottom Ash Hazard Potential Classification: High | | Significant|_] Low X
Inspector’'s Name: | Jeffrey Crabtree, PE and James Filson, PE

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No
1. Frequency of Company's Dam Inspections? Annual 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 408 19. Major erosion or slope deterioration?
h 3. Decant inlet elevation (operator records)? plans 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
z 5. Lowest dam crest elevation (operator records)? 4174 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded " .
m Plans Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage calrrles
fines, and approximate seepage rate below):
8. Foundation preparation (remove vegetation, stumps, i
: topsoil in area where embankment fill will be placed)? NIA From underdrain’
- > —
u . Trees growing on embankment? (If so, indicate N/A At isolated points on embankment slopes?
largest diameter below)
o 10. Cracks or scarps on crest? X At natural hillside in the embankment area?
11. Is there significant settlement along the crest? X Over widespread areas?
n 12. Are decant trashracks clear and in place? X From downstream foundation area?
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water?
in the pool area?
m 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
> 15. Are spillway or ditch linings deteriorated? N/A ﬁﬁfs%gace movements in valley bottom or on
H 16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
: 17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam
inspection?
u 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.
4 Issue # | Comments
ﬁ #2 #3 | Information on plans and plans have been requested through AmerenUE Legal Group
n #12 | Clear of debris
m #21 | SW quad of Bottom Ash Pond — Isolated area noted in Maintenance report and being monitored
m #23 | Floodwater - backwater conditions on the Meramec River
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit MO-0000361 INSPECTOR
Date

Impoundment Name

05/19/2000 to 05/18/2005
Meramec Power Plant

Impoundment Company AmerenUE
EPA Region Region?7

State Agency State of Missouri
h (Field Office) Address Department of Natural Resources
z Name of Impoundment Bottom Ash Pond
m (Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
E New X Update D
: Yes No
U Is impoundment currently under construction? |:| X
o Is water or ccw currently being pumped into the impoundment? X []
a IMPOUNDMENT FUNCTION: Storage — Bottom Ash
m Nearest Downstream Town Name: Kimmswick
(= Distance from the impoundment: 2.8 miles
: Location:
U’ Latitude 38 Degrees 24 Minutes 30.56 Seconds N
u Longitude 90 Degrees 20 Minutes 20.56 Seconds w
q State Missouri County St. Louis
¢ Yes No
n Does a state agency regulate this impoundment? |:| X
m If So Which State Agency?




US Environmental | -.,0,,), %
Coal Combustion Dam Inspection Checklist Form Protection Agency "'t,m,f

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

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

x 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.

D 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.

D 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:

Early assessment is determined to be low based on site assessment only. Visual assessment of
unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this
location as noted in their annual inspection report. Units and site in good conditions. AmerenUE
has a dam safety group which oversees the unit and conducts weekly inspections.

The bottom ash pond is located NW corner of the embankment and has three sides that are incised.
The fourth side is part of the embankment. The seep location is in the SW corner of the unit and is
a little wet, no running water. A stability analysis is being conducted and will be completed by the
end of the year, we have requested a copy for this site assessment.
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CONFIGURATION:

CROSS-VALLEY

IMPOUNDMENT  ———

Water or cow

’Q‘;\ B e et o b e nee
e

S

Wgmam T

" ori ginal
ground

I:' Cross-Valley I:' Side-Hill X Diked
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I:' Incised (form completion optional) I:' Combination Incised/Diked
Embankment Height (ft) 25’ (24.7) Embankment Material Noted on Plans —Silty Clay / Clay
Pool Area (ac) 14 ac Liner
Current Freeboard (ft) 9.4’ Liner Permeability




Coal Combustion Dam Inspection Checklist Form Protection Agency

",
US Environmental z :-0 %
E T 8
g \ L
-BM‘;

TYPE OF OUTLET (Mark all that apply)

n/a  Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
[] Triangular Top Width Top Width
< > D
(] Rectangular —\;—/ \/¢7
Depth Depth
] Irregular +“—>
Bottom
Width
depth (ft) '
average bottom width (ft)  rEcTANGULAR IRREGULAR

Average Width

top width (ft) — I bepth |

+—p
Width

X Outlet

18” inside diameter

w

a Material

m |:| Corrugated metal Inside | Diameter
> ] welded steel

E ] concrete

u ] plastic (hdpe, pvc, etc.)

E x other (specify): Carbon Steel

q Yes No
ﬂ Is water flowing through the 0
(a8 outlet?

(TT] [] No Outlet

Ui ] Other Type of Outlet

:. (specify):
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Coal Combustion Dam Inspection Checklist Form

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No

US Environmental
Protection Agency
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Yes No

[] X

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

Minor seepage noted during the site assessment and AmerenUE is currently monitoring.
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Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No

L
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Coal Combustion Dam Inspection Checklist Form Protection Agency %

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

Unknown; Plans requested through AmerenUE

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

Plans will assist in determining the dam foundation and have been requested and waiting for clearance
through AmerenUE Legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No -

L



APPENDIX B

UNIT 4 (POND 1) FIELD OBSERVATION CHECKLIST
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Meramec PS B-31
Ameren Missouri Coal Combustion Waste Impoundment
Saint Louis, MO Dam Assessment Report




US Environmental g " @,;, -f_:

Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Meramec Date: September 29, 2010
Unit Name: Retention Pond OPerator's Name: AmerenUE
Unit 1.D.: Retention Hazard Potential Classification: High | | Significant|_] Low X
Inspector’'s Name: | Jeffrey Crabtree, PE and James Filson, PE

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No
1. Frequency of Company's Dam Inspections? Annual 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 405 19. Major erosion or slope deterioration?
h 3. Decant inlet elevation (operator records)? plans 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
z 5. Lowest dam crest elevation (operator records)? 414 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded " .
m Plans Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage calrrles
fines, and approximate seepage rate below):
8. Foundation preparation (remove vegetation, stumps, i
: topsoil in area where embankment fill will be placed)? NIA From underdrain’
- > —
u . Trees growing on embankment? (If so, indicate N/A At isolated points on embankment slopes?
largest diameter below)
o 10. Cracks or scarps on crest? X At natural hillside in the embankment area?
11. Is there significant settlement along the crest? X Over widespread areas?
n 12. Are decant trashracks clear and in place? X From downstream foundation area?
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water?
in the pool area?
m 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
> 15. Are spillway or ditch linings deteriorated? N/A ﬁﬁfs%gace movements in valley bottom or on
H 16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
: 17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam
inspection?
u 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.
4 Issue # | Comments
ﬁ #2 #3 | Information on plans and plans have been requested through AmerenUE Legal Group
n #12 | Clear of debris
m #21 | NW corner — Isolated area noted in Maintenance report and being monitored
m #23 | Floodwater - backwater conditions on the Meramec River




Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit MO-0000361 INSPECTOR
Date

Impoundment Name

05/19/2000 to 05/18/2005
Meramec Power Plant

Impoundment Company AmerenUE
EPA Region Region?7
State Agency State of Missouri
h (Field Office) Address Department of Natural Resources
z Name of Impoundment Retention Pond
m (Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
E New X Update D
: Yes No
U Is impoundment currently under construction? |:| X
o Is water or ccw currently being pumped into the impoundment? X []
a IMPOUNDMENT FUNCTION: Storage — Bottom Ash
m Nearest Downstream Town Name: Kimmswick
(= Distance from the impoundment: 2.8 miles
: Location:
U’ Latitude 38 Degrees 24 Minutes 27.68 Seconds N
u Longitude 90 Degrees 20 Minutes 35.46 Seconds w
q State Missouri County St. Louis
¢ Yes No
n Does a state agency regulate this impoundment? |:| X
m If So Which State Agency?




US Environmental | Qa %
Coal Combustion Dam Inspection Checklist Form Protection Agency tm*

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

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

x 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.

D 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.

D 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:

Early assessment is determined to be low based on site assessment only. Visual assessment of
unit was conducted and small isolated seep area noted and AmerenUE has been monitoring this
location as noted in their annual inspection report. Units and site in good conditions. AmerenUE
has a dam safety group which oversees the unit and conducts weekly inspections.

The retention pond is located west of the embankment and has all sides incised. The edge of the
retention pond, shortest distance to the embankment is approximately 75 yards. The side slopes
are vertical timber board built within the fly ash pond area.
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

CONFIGURATION:

CROSS-VALLEY

IMPOUNDMENT  ———

Water or cow
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ground
I:' Cross-Valley I:' Side-Hill I:' Diked
I:' Incised (form completion optional) X Combination Incised/Diked
Embankment Height (ft) 25’ (24.7’) Embankment Material Noted on Plans — Vertical wooden
boards
Pool Area (ac) 0.7 ac Liner
Current Freeboard (ft) 9’ Liner Permeability




Coal Combustion Dam Inspection Checklist Form Protection Agency
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TYPE OF OUTLET (Mark all that apply)

n/a  Open Channel Spillway

[] Trapezoidal TRAPEZOIDAL TRIANGULAR
[] Triangular Top Width Top Width
< > D
(] Rectangular —\;—/ \/¢7
Depth Depth
] Irregular +“—>
Bottom
Width
depth (ft) '
average bottom width (ft)  rEcTANGULAR IRREGULAR

Average Width

top width (ft) — I bepth |

+—p
Width

X Outlet

24” inside diameter

w

a Material

m |:| Corrugated metal Inside | Diameter
> ] welded steel

E ] concrete

u ] plastic (hdpe, pvc, etc.)

E x other (specify): Carbon Steel

q Yes No
ﬂ Is water flowing through the 0
(a8 outlet?

(TT] [] No Outlet

Ui ] Other Type of Outlet

:. (specify):
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Coal Combustion Dam Inspection Checklist Form

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No

US Environmental
Protection Agency
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Yes No

[] X

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

Minor seepage noted during the site assessment and AmerenUE is currently monitoring.



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

Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No

L
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Coal Combustion Dam Inspection Checklist Form Protection Agency %

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

Unknown; Plans requested through AmerenUE

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

Plans will assist in determining the dam foundation and have been requested and waiting for clearance
through AmerenUE Legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No -

L
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Meramec PS C-1
Ameren Missouri Coal Combustion Waste Impoundment

Saint Louis, MO Dam Assessment Report
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