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INTRODUCTION, SUMMARY CONCLUSIONS 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 Rush Island Power Station Ash Pond
management unit is based on a review of available documents and on the site assessment
conducted by Dewberry personnel on Wednesday, September 29, 2010. We found the
supporting technical documentation to be adequate (Section 1.1.3). As detailed in Section 1.2.5,
there are two recommendations based on field observations that may help to maintain a safe and
trouble-free operation.

In summary, the Rush Island Power Station Ash Pond is SATISFACTORY for continued safe
and reliable operation, with no recognized existing or potential management unity safety
deficiencies.

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 unit) 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 impounded slurry. 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 as
having 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 EPA 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
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
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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 requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material 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. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of waste release from the
management units that have not been rated for hazard potential classification. This evaluation
included a site visit. Prior to conducting the site visit, a two-person team reviewed the
information submitted to EPA, reviewed any relevant publicly available information from state
or federal agencies regarding the unit hazard potential classification (if any) and accepted
information provided via telephone communication with the management unit owner. Also, after
the field visit additional information were received by Dewberry & Davis LLC about the Rush
Island Power Station Ash Pond that were reviewed and used in preparation of this report.

Factors considered in determining the hazard potential classification of the management units(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in 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).

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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Figure 1: Perimeter road near ash disposal area, Northwest.

Figure 2: Ash disposal area, South.

Figure 3: Ash pond external embankment with medium vegetation, Northwest.

Figure 4: Ash pond external embankment with minimal ground cover and minor erosion from roadway
runoff.

Figure 5: Ash disposal area near discharge to ash pond.

Figure 6: Ash pond outlet to Mississippi River, Southeast.

Figure 7: Staff gage at ash pond discharge area, Mississippi River. Outlet fully submerged.

Figure 8: Interior slopes of ash pond currently under rehabilitation, South.

Figure 9: Inactive ash pond overflow structure.

Figure 10: Access platform to ash pond overflow structure, Northwest.

Figure 11: Ash pond, Northwest.

Figure 12: Ash pond exterior embankment with heavy vegetation, Northwest.

Figure 13: Ash pond exterior embankment erosion.

Figure 14: Heavily eroded area along exterior embankment of ash pond.

Figure 15: Downstream embankment of ash pond at Isle du Bois Creek.

Figure 16: Vegetative growth adjacent to top of ash pond embankment, North.

Figure 17: Exterior embankment of ash pond along the tributary to Isle du Boise Creek.

Figure 18: Ash disposal area, Northeast.

Figure 19: Perimeter road near ash disposal area, Northwest.

Figure 20: Perimeter road at top of the ash pond embankment, Southwest.

APPENDIX C

Document 6: Dam Inspection Check List Form

APPENDIX D

Document 7: Available Information Checklist
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit, September
29, 2010, and review of technical documentation provided by Rush Island Power
Station, Ameren Missouri.

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

The permit report gives a summary of soil strengths of the embankments
and foundation of the ash pond based on SPT (Soil Penetration Test)
sampling, Shelby tube sampling, and Cone penetration testing. The soil
analyses results showed the permanent pool elevations should be limited
to 403 feet, with the exclusion of temporary rises in pool elevations to
more than 403 feet following major rainfall events. This limit would
ensure the structural stability of the embankment slopes.

The ash pond did not appear to have any significant structural concerns
during the site visit. Furthermore, Ameren Missouri weekly, annual and
special inspection reports show no record of any serious structural
instability of the ash pond.

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

Ameren Missouri provided Dewberry with a copy of the Rush Island
Permit Report (referred to as permit report when reference in the
subsequent sections of this assessment report) that was submitted as part
of the plant’s application for a registration permit from Missouri
Department of Natural Resources, see Appendix A Document 4. The
permit report included Hydrologic/Hydraulic information confirming the
pond’s capacity to contain the 100-year storm event, based on specific
conditions of the ash pond.
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A hydrology/hydraulics analysis for the ash pond during a 100-year
rainfall event considered numerous parameters, including pond elevation
of 398 feet, a slope stability permanent pool elevation limit of 403 feet, an
embankment low point elevation of 408.2 feet, and a fully open/closed
pond outlet condition. Consequently the report maintains that proper
containment of a 100-year rainfall event is achieved considering the
desirable operating water surface elevation and no emergency spillway is
required.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation was found adequate for the
proper completion of this report. Technical documentation reviewed is
referenced in Appendix A, Documents 3 thru 5.

Conclusions Regarding the Description of the Management Unit(s)

The description of the ash pond provided by Ameren Missouri was an
accurate representation of what Dewberry observed in the field.

Conclusions Regarding the Field Observations

During the site visit, Dewberry was provided access to all areas in the
vicinity of the ash pond. The pond embankment and outlet structure
showed no visible signs of significant erosion, seepage, overstress,
settlement, shear failure or other signs of instability. Visual inspection of
the exterior embankment was limited due to thick vegetation. There were
no indications of unsafe conditions or need for remedial action.

There were minor erosion areas from road runoff and a minor seepage area
on the northeastern side of the embankment, see Appendix C Document 7:
Dam Inspection Checklist Form.

Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Maintenance and methods of operation both appear to be adequate.
During the site visit, the pond embankments interior slopes were in the
process of being rehabilitated as a result of Ameren Missouri annual
inspections. Interior embankment slopes were being repaired due to wave
action erosion and riprap lining was being placed to protect against future
embankment degradation due to continual wave action.

Rush Island Power Station 1-2
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Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

The surveillance and monitoring program appears to be adequate. Weekly
and annual inspections of the ash pond are periodically completed by
Ameren Missouri operating personnel. Technical documents supplied to
Dewberry included site plans that detail ash pond discharge, piping and
sampling system. The site visit confirmed staff gages used for monitoring
water surface elevations within the pond and at the pond discharge area
(Mississippi River). See Appendix A Document 3: Rush Island Site Plans
and Appendix B for site photographs.

Classification Regarding Suitability for Continued Safe and Reliable
Operation

The facility is SATISFACTORY for continued safe and reliable
operation. 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.

1.2 RECOMMENDATIONS

121

1.2.2

Recommendations Regarding the Structural Stability

Frequent inspections should be performed at least once per month during
optimal weather conditions to monitor and record pool elevations. Pool
elevations should also be monitored periodically after significant rain
events to ensure pool elevation increases higher than the allowable 403
feet are reduced to 403 feet or less within an adequate time frame.

Recommendations Regarding the Hydrologic/Hydraulic Safety

The permit report recommends the operating water surface elevation of the
ash pond should be no higher than 398 feet, and a full 27 acres of water
surface should be available. Periodic monitoring of water surface
elevations, not to exceed 398 feet, as well as identification and removal of
ash deltas above a 398 foot elevation (limiting water surface acreage) is
recommended to ensure hydrologic/hydraulic safety of the ash pond. The
development of an operating procedure to monitor water elevation and
maintain waste elevations is recommended.
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1.2.3 Recommendations Regarding the Field Observations

It should be noted that although visual inspections of the ash pond
embankment and outlet structure showed no visible signs of significant
erosion, seepage, overstress, settlement, shear failure or other signs of
instability, minor areas of concerns were noted. It is recommended that
the utility monitor the erosion and seepage areas to ensure problems are
not developing.

1.2.4 Recommendations Regarding the Maintenance and Methods of
Operation

A need for slope maintenance for the external embankment is necessary to
limit the growth of vegetation and facilitate visual dam inspection. It
should be noted that in 2006, the Corps of Engineers armored with rip-rap
the entire length of the Isle du Boise Creek bank adjoining the ash pond.
Careful consideration should be taken in monitoring signs of erosion of
the ash pond external embankment due to flood waters of either the Isle du
Bois Creek or the Mississippi River.

1.2.5 Recommendations Regarding Continued Safe and Reliable Operation

No recommendations appear warranted at this time.
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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

Rush Island Power Station is located near the southeastern limits of Jefferson
County in Festus, Missouri. The plant is operated by Ameren Missouri. It was
built within a delineated FEMA floodplain, bordering the Mississippi River on its
east side and situated just north of the Isle du Bois Creek. This facility is a coal-
fired power station that currently maintains a settling pond to hold fly ash by-
products. See Appendix A, Documents 1 and 2 for a site map and aerial photograph
of the power station, respectively. The total drainage area of the plant is 261 acres.

The Rush Island Power Station was built in the early 1970°s. The station has a
diked ash pond, commissioned in 1976, that is a ring levee said to have been
constructed of material from the surrounding floodplain. It should be noted that the
current layout of the ash pond deviates from the original. What was once designed
to be a larger settling pond is now composed of an ash disposal area and a small
polish pond used for final settlement. The ash disposal area was created by the
addition of an internal divider dike; date of construction of said divider is unknown.
As described in the permit report and verified through field observations, north of
the dike the ash pond is full and has excavated pits for ash disposal. Ash is
disposed into the individual pits using a wetted dry ash nozzle, making it possible to
minimize water and ash mix.

Summaries contained within this report pertain to the complete area of the ash
pond, considering both the ash disposal area and the polish pond are located within
the original ring levee. Therefore for the purpose of this assessment, the ash
disposal area and polish pond together compose the ash pond as a complete unit.
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2.2 SIZE AND HAZARD CLASSIFICATION

The ash pond has a reservoir area of 29 acres of active water storage and a
maximum height of dam of 46 ft (see Table 2.2a).

Table 2.2a: CCW Diked Pond Dimensions and Size
Ash Pond

Dam Height (ft) 461

Crest Width (ft) 141

Side Slopes H:V 311

Top Elevations (ft) 408.2 - 412.2 1

I Appendix A, Document 4: Missouri Department of
Natural Resources Application for Registration Permit.

The classification, based on the height of dam, is intermediate in accordance with
the USACE Recommended Guidelines for Safety Inspection of Dams ER 1110-2-
106 criteria (see Table 2.2a for size classification criteria).

Table 2.2b: USACE ER 1110-2-106
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

The ash pond is categorized as an industrial water retention dam according to the
Regulations of the Missouri Dam and Reservoir Safety Council of the Missouri
Department of Natural Resources. It is further described to have a Class 111
Environmental Site Classification, as it is considered to exhibit no threat to life
downstream of the dam in the event of failure. Dam failure would result in
immediate discharge into the Mississippi River and the economic, environmental,
and lifeline losses of the impoundment would generally be limited to the owner.
Dewberry has conducted a qualitative hazard classification based on 2004 Federal
Guidelines for Dam Safety classification, shown in Table 2.2c.
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Table 2.2c: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses

Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for

expected classification)

The ash pond has a Low Hazard Classification.

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

The ash pond receives fly ash by-products and processing water as well as all plant
site runoff. Data reviewed by Dewberry did not include the volume of residuals
stored in the ash pond at the time of inspection. During the site visit the actual pool
elevation was lower than the normal pool elevation of 396 feet. The low pool
elevation was due to the need to facilitate interior slope rehabilitation and
protection. Pool elevations range from 384 feet to 390 feet, at any given time
during construction.

Table 2.3: Maximum Capacity of Unit
Ash Pond

Surface Area (acre) 29
Current Storage Capacity (cy) Information Not Available
Current Storage Capacity (acre-ft) Information Not Available
Total Storage Capacity (cy)" 269,717
Total Storage Capacity (acre-ft)" 167.19
Crest Elevation (ft) 408.2 - 412.2
Normal Pond Level (ft) 396

" Appendix A Document 4: Missouri Department of Natural Resources

Application for Registration Permit.
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2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment

The original design layout for the ash pond is now composed of an ash
disposal area and a smaller ash pond divided by an internal dike. The top
elevation of the ash pond remains within range of the original design top
elevation of 410 feet. Based on the provided site plans, both internal and
external embankment slopes were designed to be 3H:1V. During the site
visit, the small polish pond was under construction for the rehabilitation
and riprap protection of the internal slopes, as requested in the permit
report.

2.4.2 Outlet Structure

The pond outlet structure is located in the northeast corner of the ash pond.
The structure consists of an overflow structure (a vertical riser with design
top of 388.00 feet) connected to outlet conduit (a 24 inch diameter high
density polyethylene, HDPE). A skimmer boom is located around the
riser, both of which are made accessible through a metal platform. The 24
inch diameter HDPE is contained within the previous outlet conduit, a 36
inch diameter corrugated metal pipe (CMP), and is held in place by filling
voids between the two pipes with grout/flowable fill. The outlet pipe has
two CO, control valves and a sampling pump that regulate discharge. Site
plans indicate a design inlet invert of 382.54 feet and a design outlet invert
of 372.49 feet. One of the valves is controlled by the pH level of the
discharge and is either 100% or 0% open depending on pH. The other
valve is not tied to any parameter and is a manually controlled throttle
valve. The ash pond has no emergency spillway.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN
GRADIENT

Aerial photography shows no critical infrastructure within five miles downstream of
the Rush Island Power Station ash pond. The downstream town, St. Genevieve, is
located approximately 16 miles south of the plant.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Unit

Ameren Missouri provided weekly and annual inspection documents as well as
special inspection reports. Weekly and annual inspection documents provided were
conducted by plant personnel while special inspection reports were completed by a
professional engineer at Reitz & Jens, Inc. The following is a list of reports
provided:

e Rush Island Fly Ash/Bottom Ash Pond Weekly Inspection Check Sheets,
dated August 26, 2010/September 03, 2010 and September 10, 2010.

e Rush Island Ash Pond Inspection Check Sheets, dated January 21, 2010 and
November 23, 2010.

e Ameren Missouri Dam Inventory and Inspection Program, dated August
2007.

e Rush Island Permit Report Fly-ash Pond Levee System Dam Safety
Registration Analysis MO 40179, dated April 6, 2010.

The weekly inspection sheets report the ash pond to be in good condition and there
is no evidence of a problem. Notes were included on the inspection reports to
monitor seepage, erosion and the vegetative growth along the earthen embankment.
These notes included:

e Seepage spot on the NE, condition requires regular observation to ensure
that the condition does not become worse.

e West slope slide, will fix with ash pond work that has begun, condition
requires regular observation to ensure that the condition does not become
worse.

e Vegetative growth increase from 18 inches to 2.5 feet, item needing minor
maintenance and/or repairs within the year. The safety or integrity of the
item is not yet imperiled. Page is 3-1
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The January 21, 2010 annual inspection document concludes that there are no dam
safety concerns and the recommendations were maintenance-type activities that
should be addressed over the next year. Maintenance items included were:

e Reestablish interior slope of embankment and armor with riprap.
e Armor outfall discharge area to prevent scouring.
e Repair wheel ruts to prevent further rutting and drainage problems.

e Quarterly mowing of ash pond slopes to extend at least 15 feet beyond the
downstream toe.

¢ Video inspection of outfall pipes to detect voids, deterioration or
deformities.

e Clean staff gages and re-label or install new staff gage.

The November 23, 2009 annual inspection document concludes that there are no
dam safety concerns and the recommendations were maintenance-type activities
that should be addressed in 2010. Maintenance items included were:

e Monitor minor seepage areas on east exterior slope near the toe of dam.

e Rutting and erosion gullies should be repaired.

e Control vegetation on interior slopes.

e Protect interior slope from erosion at south end of pond with riprap armor.
e Clean staff gages and re-label or install new staff gage.

e Video inspection of outfall pipes to detect voids, deterioration or
deformities.

The Ameren Missouri Dam Inventory and Inspection Program, dated August 2007
and the Rush Island Permit Report Fly ash Pond Levee System Dam Safety
Registration Analysis MO 40179, dated April 6, 2010 are both more detailed reports
that give recommendations for maintenance of the ash pond as well as hydrologic
evaluations. The reports are similar in nature with the exception that the latter
provides a more accurate and up to date version of the current conditions of the ash
pond. See Appendix A Document 4: Missouri Department of Natural Resources
Application for Registration Permit.
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3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS.

The ash pond is categorized as an Industrial Water Retention Dam with a Class 11l
Environmental Site Classification, according to Missouri DNR, Dam and Reservoir
Safety regulations. Missouri DNR requires dam operators to obtain a registration
permit for all dams with a height greater than 35 feet. In April 2010, Ameren
Missouri submitted a registration permit application, complete with a permit report
for its ash pond, see Appendix A Document 4. The impoundment was issued a
Missouri State Operation Permit for 2009; Permit No. MO-0000043, see Appendix
A Document 5.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted release, or
other performance related problems with the dam over the last 10 years.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

41 SUMMARY OF CONSTRUCTION HISTORY

411

41.2

4.1.3

Original Construction

Rush Island Power Station was built in the early 1970’s and its ash pond
was commissioned in 1976. The original design proposed a dam height of
57 feet with a crest elevation of 410 feet.

Significant Changes/Modifications in Design since Original
Construction

The current layout of the ash pond has been modified from the original
design shown in the provided site plans, see Appendix A Document 3.
The area originally designated for a large settling pond is now composed
of an ash disposal area and a smaller ash pond used for final settlement.
The ash disposal area was created by the addition of an internal divider
dike; date of construction of the divider dike is unknown.

The original site plans also indicate two outfall pipes. Based on field
observations as well as further inspection of provided documents, it seems
only one outfall pipe is considered operational. Plans have been provided
that show modifications made to this outfall pipe to install EPA required
monitoring devices that include a sample pump and CO, valves and
injectors. Site plans for the modifications are dated August 1991.

Significant Repairs/Rehabilitation since Original Construction

No significant repairs or rehabilitation have been performed for the ash
pond since its original design. No evidence of repairs or rehabilitation due
to prior releases, failures or patchwork have been recorded. No
rehabilitation activities were seen during the visual site assessment.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1 Original Operational Procedures
Fly ash by-products, processing water and plant site runoff are directed
into the ash pond through a side channel.
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4.2.2 Significant Changes in Operational Procedures and Original Startup

No documents provided indicated any significant changes in operational
procedures since original startup.

4.2.3 Current Operational Procedures

Current operational procedures remain unchanged from the original
operational procedures.

4.2.4 Other Notable Events since Original Startup

No additional information was provided of other notable events impacting
the operation of the pond.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Jeffrey Crabtree, P.E. and James Filson, P.E. performed a site
visit on September 29, 2010 in company with the participants.

The site visit began at 9:00 AM. The weather was 80 degrees Fahrenheit, sunny,
and dry. Photographs were taken of conditions observed. Please refer to
photographs in Appendix B and the Dam Inspection Checklist in Appendix C.
Selected photographs are included here for ease of visual reference. All pictures
were taken by Dewberry personnel during the site visit.

The overall assessment of the dam was that it is in satisfactory condition and no
significant findings were noted.

5.2 ASH POND
5.2.1 Crest

The crest of the ash pond showed no signs of significant depressions,
tension cracks or other indications of settlement or shear failure. Figure
5.2.1-1 shows the typical crest condition of the embankment.

Figure 5.2.1-1: Typical crest condition of embankment, South.
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5.2.2 Upstream/Inside Slope

The inside embankment of the ash pond was under rehabilitation during
the site assessment. Riprap armor was placed along inside slopes of pond
to protect against wave action erosion. Figure 5.2.2-1 and Figure 5.2.2-2
show completed rehabilitation along interior slopes and groins on the
south end of ash pond.

Figure 5.2.2-1: Riprap armored interior slopes of ash pond
protected against wave action erosion, Southwest.

Figure 5.2.2-2: Riprap armored interior slope of ash pond.
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5.2.3 Downstream/Outside Slope and Toe

The external embankment has medium to heavy vegetative cover ranging
from tall grass to trees. Some areas along the embankment were observed
to have minimal grass cover and signs of minor erosion due to roadway
runoff or the use of maintenance equipment. There were no scarps,
sloughs, bulging, cracks or depressions observed along the embankment
indicating slope instability. No evidence of spills, release or performance
related problems could be found through field observations. The pond
borders the Isle du Boise Creek on the southern portions of its
embankment. A five foot bench between the banks of the creek and the
toe of the pond embankment exists. This area was covered by medium to
heavy vegetation. Figure 5.2.3-1 shows the conditions of the external
embankment.

Figure 5.2.3-1: Ash pond external embankment with
medium to heavy vegetative cover, Southeast.

5.2.4 Abutments and Groin Areas

The ash pond is a continuous dike and has no abutments. See Section
5.2.2 for information regarding pond groin areas.
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5.3 OUTLET STRUCTURES
5.3.1 Overflow Structure

The pond outlet structure is located in the northeast corner of the ash pond.
The ash pond discharges to the Mississippi River through an overflow
structure consisting of a vertical riser and 24 inch HDPE outlet pipe. A
skimmer boom is located around the riser and the structure is made
accessible through a metal platform. The overflow structure was not
completely visible at the time of the site assessment. Figure 5.3.1-1 shows
both the active and inactive outlet structures for the ash pond.

Figure 5.3.1-1: Ash pond inactive (left) and active (right)
overflow structures, Northwest.

5.3.2 Outlet Conduit

The outlet conduit for the ash pond is a 24 inch diameter HDPE pipe. This
HDPE pipe is contained within the previous outlet pipe, a 36 inch
diameter CMP, and is held in place by filling voids between pipes with
grout/flowable fill. The outlet pipe has two CO, control valves and a
sampling pump that regulates discharge water. One of the valves
controlled by the pH level of the discharge and is either 100% or 0% open
depending on pH. Control of the other valve is not tied to any parameter;
it is a manually controlled throttle valve. Site plans indicate a design inlet
invert of 382.54 feet and a maximum design outlet invert of 372.49 feet.
Staff gages at both the inlet and outlet ends of the conduit monitor water
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levels. Both ends of the conduit were fully submerged during the site
visit. Figure 5.3.2-1 shows the discharge area of the ash pond outlet
conduit.

Figure 5.3.2-1: Ash pond outlet to Mississippi River.

5.3.3 Emergency Spillway
The ash pond has no emergency spillway.
5.3.4 Low Level Outlet

A low level outlet was not observed for the ash pond. Site plans provided
to Dewberry did not indicate the presence of a low level outlet.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1

6.1.2

6.1.3

Flood of Record

No documentation was provided to Dewberry regarding local flood
records. USGS River gages (USGS 07010000 and USGS 07020500)
located along the Mississippi River both upstream and downstream of the
power station show the largest peak flows occurred during 1903, 1927 and
1993, see Exhibits 1 and 2. These peak flows are comparable to
Mississippi River 100 year discharges found in the Jefferson County FIS
Study, see Exhibit 3. Consequently it can be concluded that the flood of
record is comparable to the base flood elevation of 405 feet as specified in
Jefferson County FIRM dated April 5, 2006, Map Numbers 29099C0395E
and 29099C0500E, see Exhibit 4 and 5.

Inflow Design Flood

The permit report indicates that the ash pond has the capacity to contain
the 100-year storm event, assuming an operating water surface elevation
of 398 feet or lower and ash deltas within the pond do not exceed 398 feet
of elevation. Pond capacity was determined considering both the 24 hour
and 6 hour event, which considers 7.10 inch and 5.20 inch intensity,
respectively. The 100-year storm event produces a maximum pool
elevation of 402.55 feet, allowing 4.15 feet of freeboard for the lowest
point of the top of dam.

Spillway Rating

No documentation was provided regarding the spillway hydraulics.
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6.1.4 Downstream Flood Analysis

The ash pond is within an existing FEMA delineated floodplain, located
along the Mississippi River. The FEMA Flood Insurance Rate Map
(FIRM) for Jefferson County, Map Numbers 29099C0395E and
29099CO0500E, indicates a 100-year flood elevation of 405 feet at the Isle
du Bois Creek. The United States Corp of Engineers has also completed a
Flood Flow Frequency (FFF) study, in which the 100 year flood elevation
along the Mississippi River at the plant location was determined to be
403.7 feet. Both base flood elevations, on the approved FIRM and in the
FFF study, are below the ash pond top of embankment.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Documents provided to Dewberry for review are adequate.
6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Hydrologic and hydraulic results found in the permit report indicate the operating
water surface elevation of the ash pond and the elevation of ash delta deposits
should be kept at a elevation of 398 feet or less to ensure sufficient pond capacity.
During a 100-year 24 hour storm event, the maximum pool elevation for the ash
pond is of 404.50 feet. Compared to the lowest point along the pond embankment
surveyed at 408.12 feet, this would ensure a freeboard of 4.15 feet. Failure of the
ash pond due to overtopping of embankment during a 100-year storm event is
improbable.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

711

7.1.2

7.1.3

7.14

Stability Analyses and Load Cases Analyzed

The permit report includes a soil stability analysis of the ash pond
embankment. The stability analysis was based on the steady seepage
surface that was calculated using the procedures referenced in the
Missouri DNR 1989 Publication “Engineering Analysis of Dams”.

Study results indicate that the stability safety factor for the ash pond
embankment is equal to or greater than the minimum recommended values
as long as permanent pool elevations do not exceed an elevation of 403
feet. The likelihood that pool elevations exceed this limit is low.
Additionally such elevations would be subject to minimal duration.

Design Parameters and Dam Materials

Design parameters for the stability analysis were based on Standard
Penetration Test sampling and 3 inch undisturbed thin walled Shelby tube
sampling, derived from six drilled test holes as well as 5 cone penetration
tests (CPT). Test hole and CPT logs indicate drilling was completed in
August and September 2009, see Appendix A, Document 4: Missouri
Department of Natural Resources Application for Registration Permit.

A summary of design parameters used for the stability analysis, as they
were derived from soil logs and testing, was not included as part of the
permit report.

Uplift and/or Phreatic Surface Assumptions

No documentation was provided to Dewberry related to uplift calculations
or assumptions made with respect to the phreatic surface.

Factors of Safety and Base Stresses

The permit report lists safety factors resulting from the slope stability
analysis at various cross sections along the ash pond embankment. Safety
factors related to the critical section are summarized in Table 7.1.4.
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Table 7.1.4-1: Ash Pond Embankment, Critical Section Safety Factors

Cross Stress Seismic Pool MO DNR Safet
Section Phase Force | Elevation Required Facto);
(9) (ft) Safety Factor

7 Total None 407 1.5 1.7

7 Steady | None 398 15 17
Seepage

7 Steady | 046 308 1.0 15
Seepage

7 Steady | e 407 15 14
Seepage

7 Steady | \jone 403 15 15
Seepage

7 Steady | 046 403 1.0 13
Seepage

The permit report limits structural stability of the ash pond embankment to
an elevation of 403 feet. The limitation is supported by the structural
stability analysis summarized through safety factors.

7.1.5 Liquefaction Potential

Documents provided to Dewberry did not include an evaluation of
liquefaction potential.

7.1.6 Critical Geological Conditions

Slope stability summaries included in the permit report reference seismic
forces of 0.046g, which match the 2008 USGS Seismic-Hazard Maps for
Central/ Eastern United States, considering peak ground acceleration with
a 10-percent probability of exceedance in 50-years, see Exhibit 6.

The permit report states the seismic stability of the ash pond is adequate.
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7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Documents provided to Dewberry for review are adequate.
7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam appears to be satisfactory based on
observations made during the site assessment visit by Dewberry and upon the
review of the permit report provided. See Appendix A, Document 4: Missouri
Department of Natural Resources Application for Registration Permit and Appendix
C, Document 6: Dam Inspection Checklist Form.

e The embankment appears free of depressions. No signs of significant
erosion damage, cracks, or release material could be observed or found
documented.

¢ No indication could be found of major scarps, sloughs or bulging along the
embankment of the ash pond.

¢ No significant boils, sinks or uncontrolled seepage was observed along the
embankment slopes, near groins, and at the toe of the embankment.

e Safety factors generated from slope stability analyses meet minimum state
criteria requirements.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The ash pond operates as a final settling pond for fly ash by-product, process water
and site drainage runoff.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Ameren Missouri developed and maintains both a dam safety program and an
emergency procedures protocol. Guidelines and regulations for each can be found
in the Dam Safety Program for Ameren Missouri Non-Hydroelectric Facilities,
dated September 4, 2009 and the Emergency Plant Dam Failure/Loss of Integrity
Procedures, dated December 5, 2002. The Ameren Missouri dam safety program
includes but is not limited to:

e Duties and responsibilities of dam operating personnel,
e Details regarding dam safety training requirements for operating personnel,

e Weekly, annual and special inspection requirements specific to the Rush
Island Power Station ash pond.

Weekly, annual, and special inspection reports were provided to EPA for this
assessment.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures

Based on the assessments of this report, operating procedures appear to be
adequate.
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8.3.2 Adequacy of Maintenance

Based on weekly, annual and special inspection documents provided by
Ameren Missouri as well as the field inspection performed by Dewberry
staff, there are no significant maintenance issues that jeopardize the
integrity of the ash pond. Although maintenance procedures for both the
ash pond and project facilities appear to be adequate, several maintenance
recommendations have been included as part of the CCW Dam Inspection
Checklist Form:

e Areas where erosion has occurred as a result of equipment traffic
should be rehabilitated.

e Tree encroachment along the interior and exterior side of the ash
pond embankment should be minimized. Periodic maintenance of
vegetation and tree growth is necessary, including at the toe of
embankment.

e Minor seepage in areas along the embankment should be closely
monitored.

e Water surface elevations for the ash pond should be closely
monitored and recorded to ensure conformance to slope stability
and hydrologic/hydraulic analysis limitations.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

As previously stated, weekly and annual inspections of the ash pond are
periodically completed by Ameren Missouri operating personnel. Special
inspections, as needed, are also part of surveillance procedures.

9.2 INSTRUMENTATION MONITORING
9.2.1 Instrumentation Plan

Discharge water, both entering and leaving the outfall structure, is
monitored through a sampling system composed of sampling pumps, CO,
valves, CO; injectors and a sample control house. Staff gages can be
found at both the inlet and outlet end of the outfall structure for
monitoring water surface elevations. See Appendix A Document 3: Rush
Island Site Plans and Appendix B for site photographs.

No instrumentation used for monitoring slope stability was identified.
There is no ongoing program to monitor the stability of the Rush Island
ash pond embankment slopes.

9.2.2 Instrumentation Results

No summaries or mention of instrumentation results could be found in
documents provided to Dewberry by Ameren Missouri.

No instrumentation results for slope stability monitoring could be found as
there are no monitoring devices installed in the facility.

9.2.3 Dam Performance Data Evaluation

See section 9.2.2, above.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.
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9.3.2 Adequacy of Instrumentation Monitoring Program

Data reviewed by Dewberry and field observations confirmed some sort of
instrumentation monitoring is in effect to monitor ash pond discharge.
However, insufficient information was available to adequately rate the
effectiveness of an instrumentation monitoring program.

The Rush Island ash pond dike is not instrumented to monitor slope
stability. Based on the size of the embankments, the history of satisfactory
performance, and the current inspection program, installation of a dike
monitoring system is not needed at this time.

Rush Island Power Station 9-2

Ameren Missouri
Festus, Missouri
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Exhibit 1: USGS Peak Streamflow, 07010000 Mississippi River at St. Louis, MO

P USGS Home
Contact USGS
science for a changing world Search USGS
National Water Information System: Web Interface
Data Category: Geographic Area:
USGS Water Resources Surface Water United States GO ;

News New Real-Time and Site Web Services! - updated August 26, 2010

Peak Streamflow for the Nation
USGS 07010000 Mississippi River at St. Louis, MO

Available data for this site  Surface-water: Peak streamflow GO |

St Louis City, Missouri Output formats
Hydrologic Unit Code 07140101
Latitude 38°37'44.4", Longitude 90°
10'47.2" NAD83

Drainage area 697,000 square miles
Gage datum 379.94 feet above sea level [|[2eakfa (watstore) format

[Ia b-separated file

|—
Ll
E NGVD29 Reselect output format
: Gage Stream- Gage Stream-
U Weur  Date  Height flow |Water — pg. Height _ flow
(feet) (cfs) (feet) (cfs)
o 1844 Jun. 27, 1844 41.321,000,000’| 1935 Jun. 07, 1935 33.52 649,000
1862 Apr. 26, 1862 712,000 || 1936 Mar. 01, 1936 21.18 336,000
a 1863 Mar. 04, 1863 252'0001 1937 May 05, 1937 23.76 374,000
1864 May 14, 1864 310,0001 | 1938 May 27,1938 26.57 434,000
.|l 1939 Apr. 20, 1939 30.13 529,000
L RS 10025 WaoS 213000 1l 1940 jun. 14, 1940 1337 188,000
} 1866 Apr. 25, 1866 513,000°( 1941 Apr. 22,1941 26.15 451,000
=l 1867 May 01, 1867 568,000 | 1942 Jun. 30, 1942 34.48 666,000
: 1868 May 14, 1868 421,000 | 1943 May 24, 1943 38.94 840,000
1869 Jul. 24, 1869 615,000'| 1944 Apr. 30, 1944 39.14 844,000
U 1870 Apr. 16, 1870 491,000 1945 Apr. 21,1945 35.30 610,000
m 1871 Mar. 17, 1871 348,000t 1946 Jan. 13,1946 28.00 502,000
1872 Jun. 12, 1872 383,000! | 1947 Jul. 01,1947  40.26 783,000
q e 2620001 | 1948 Mar. 27,1948 34.63 633,000
J ' 1949 Mar. 11, 1949 24.41 425,000
1874 Jun. 19, 1874 261,000'| 1950 May 14, 1950 27.02 466,000
q 1875 Aug. 03, 1875 637,000'| 1951 Jul. 21, 1951 40.28 782,000
n 1876 May 10, 1876 741,000 || 1952 Apr. 29, 1952 33.83 684,000
LLl 1877 Jun. 14, 1877 506,000'| 1953 Apr. 04, 1953 22.57 369,000
)
-
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1878 Jun. 15, 1878 477,000 | 1954 Jun. 06, 1954 18.65 292,000
1879 Jul. 03, 1879 332,000'[ 1955 Feb. 23,1955 18.62 312,000
1880 Jul. 12, 1880 466,000* 1956 Oct. 08, 1955 14.68 230,000
1881 May 05, 1881 822,0001| 1957 May 27,1957 22.91 342,000

.|l 1958 3ul. 24, 1958  29.40 504,000
e 739,000 | 1959 jun. 04, 1959 23.35 366,000
1383 Jun: 23, 1883 863,000 1960 Apr. 10, 1960 33.78 670,000
1884 Apr. 09, 1884 544,000 | 1961 May 11, 1961 33.20 588,000
1885 Jun. 17, 1885 504,000 1962 Mar. 25, 1962 30.18 591,000
1886 May 13, 1886 500,000 1963 Mar. 07, 1963 18.35 309,000
1887 Apr. 03, 1887 308,000 || 1964 Apr. 24, 1964 18.35° 309,000
1888 Jun. 04, 1888 599,000![ 1965 Sep. 28, 1965 30.44 552,000
1889 Jun. 01, 1889 416,000 | 1966 Apr. 25, 1966 23.00° 359,000
1890 Jul. 01, 1890 308,0001 1967 Jul. 01, 1967 30.49 530,000
1891 Jul. 04, 1891 388,000! | 1968 May 26, 1968 22.00 352,000

1969 Jul. 14, 1969 35.92 618,000

1892 May 19, 1892 1 ;
y 926,000 11 15,6 sep. 28, 1970 32.20° 540,000

1893 May 03,1893 700,000% | 1571 Mar. 02, 1971 23.40 421,000
1894 May 11, 1894 380,000" || 1972 May 04, 1972 25.00 408,000
1895 Jul. 08, 1895 229,000 1973 Apr. 28, 1973 43.23 852,000
1896 May 26, 1896 507,000'|| 1974 May 24, 1974 33.00° 584,000
1897 May 02, 1897 645,000 || 1975 Apr. 27, 1975 29.95 483,000
1898 May 23, 1898 487,000 || 1976 Apr. 30, 1976 27.29 488,000
1899 Feb. 18, 1899 970,000" 1977 Sep. 16, 1977 20.67 339,000
1900 Mar. 16, 1900 366,000 | 1978 Mar. 27,1978 30.38 570,000

1901 Apr. 18, 1901 22.58 343,400 1979 Apr. 14,1979 37.79 694,000
f00% 1 25, 4902 X8 Ws:3u] 10SDIAIL02, 1980 2233 954,000

1903 Jun. 10, 1903 38.00 1,020,000/ 1981 May 21, 1981 30.00° 511,000
1904 Apr. 29, 1904 33.60 778,000 1982 Jun. 12, 1982 32.27 546,000
1905 Sep. 21,1905 30.20 613,200/ 1983 Dec. 07, 1982 39.20° 739,000
1906 Apr. 15, 1906 26.20 449,400| 1984 Apr. 24, 1984 34.02 579,000
1907 Jul. 25, 1907 28.00 519,000|| 1985 Feb. 28, 1985 34.40 690,000
1908 Jun. 20, 1908 34.95 850,000/ 1986 Nov. 22, 1985 33.09 589,000
1909 Jul. 15, 1909 35.25 861,000 1987 Oct. 09, 1986 39.13 728,000
1910 Jan. 13, 1910 25.20 416,400( 1988 Dec. 29, 1987 22.38 344,000
1911 Feb. 23,1911 19.90 283,000( 1989 Sep. 13, 1989 19.87 327,000
1912 Apr. 05, 1912 30.80 641,000/ 1990 May 18, 1990 33.18 605,000
1913 Apr. 16, 1913 27.20 487,000/ 1991 May 08, 1991 27.40 439,000
1914 Jun. 21, 1914 20.40 294,000 1992 Apr. 24, 1992 26.17 421,000
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1915 Jun. 24, 1915 31.60 678,200
1916 Jan. 31, 1916 31.40 676,100
1917 Jun. 14, 1917 32,90 743,400
1918 Jun. 12, 1918 20.80 324,100
1919 May 11, 1919 26.90 515,000
1920 Apr. 24, 1920 28.00 554,000
1921 May 14, 1921 23.00 397,000
1922 Apr. 20, 1922 33.95 786,000
1923 Jun. 17, 1923 20.70 341,200
1924 Jul. 02, 1924 26.30 495,000
1925 Jun. 25, 1925 19.90 326,000
1926 Sep. 29, 1926 24.50 438,000
1927 Apr. 26, 1927 36.10 889,300
1928 Jun. 22, 1928 27.60 552,000
1929 Apr. 25,1929 34.60 739,000
1930 Jun. 21, 1930 19.60 310,000
1931 Jun. 15, 1931 13.30 200,000
1932 Dec. 01, 1931 22.11 356,000
1933 May 17, 1933 27.00 434,000
1934 Apr. 24,1934 9.00 136,000

2l Peak Gage-Height Qualification Codes.

1993 Aug. 01, 1993 49.58 1,070,000
1994 Oct. 01, 1993 38.91 693,000
1995 May 22, 1995 41.89 800,000
1996 Jun. 02, 1996 35.35 615,000
1997 Mar. 01, 1997 32.25 544,000
1998 Apr. 17, 1998 33.36 547,000
1999 May 08, 1999 32.62 551,000
2000 Jun. 29, 2000 25.43 386,000
2001 Jun. 10, 2001 34.79 612,000
2002 May 17, 2002 37.34 682,000
2003 May 12, 2003 25.00 400,000
2004 May 29, 2004 28.19 463,000
2005 Jan. 07, 2005 28.80 479,000
2006 May 05, 2006 19.02 303,000
2007 May 11, 2007 29.30 490,000
2008 Jun. 30, 2008 38.67 720,000
2009 May 20, 2009 33.24 574,000

e 5 -- Gage height is an estimate

2l Peak Streamflow Qualification Codes.

* 1 -- Discharge is a Maximum Daily Average
e 7 -- Discharge is an Historic Peak
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Exhibit 2: USGS Peak Streamflow, 07020500 Mississippi River at Chester, IL

USGS

science for a changing world

USGS Home
Contact USGS
Search USGS

National Water Information System: Web Interface

Data Category Geographic Area

Surface Water United States GO

USGCS Water Resources
News New Real-Time and Site Web Services! - updated August 26, 2010

Peak Streamflow for the Nation
USGS 07020500 Mississippi River at Chester, IL

Available data for this site Surface-water: Peak streamflow GO

Randolph County, Illinois Output formats
Hydrologic Unit Code 07140105
Latitude 37°54'13.5", Longitude 89°
50'08.0" NAD83

. : _@Q‘_ﬁp_a_sL
Drainage area 708,600 square miles IT separated file
Gage datum 341.05 feet above sea level [peakfq (watstore) format
NGVD29 Reselect output format
Gage  Stream- Gage Stream-
Water Water
Year Date Height flow Year Date Height flow

(feet) (cfs) (feet) (cfs)

1844 Jun. 30, 1844  39.81,050,000"%7| 1967 Jul. 01, 1967 30.33 530,000°
1926 Sep. 30,1926 23.80 501,000/ 1968 May 27, 1968 23.07 383,000°
1927 Apr. 27,1927 34.40 1,060,000"®| 1969 Jul. 15, 1969 35.73 644,000°
1928 Jun. 23,1928 28.00 626,000°| 1970 May 19, 1970 30.89 544,000°
1929 Apr. 29,1929 33.30 878,000°| 1971 Mar. 03, 1971 24.55° 421,000°
1930 Jun. 21,1930 19.70  342,000'®|| 1972 May 05, 1972 25.87 416,000°
1931 Jun. 16, 1931 14.40  221,000"®| 1973 Apr. 30, 1973 43.32 886,000°
1932 Dec. 01, 1931 23.30  451,000™%|| 1974 May 26, 1974 ¢ 537,000°
1933 May 18, 1933 28.90 500,000 1975 Apr. 28, 1975 31.39 544,000°
1934 Apr. 25,1934 10.20 137,000%°|| 1976 May 01, 1976 28.10 453,000°
1935 Jun. 10, 1935 33.40  335,000"%| 1977 Sep. 17, 1977 21.99 339,000°
1936 Mar. 01, 1936 20.80 326,000"°| 1978 Mar. 29, 1978 32.86 632,000°
1937 May 06, 1937 24.60 422,000 1979 Apr. 16, 1979 39.79 760,000°
1938 May 28, 1938 27.10 540,000'°| 1980 Apr. 03, 1980 24.14 364,000°
1939 Apr. 21,1939 30.60 618,000%| 1981 May 22, 1981 31.24 524,000°
1940 Apr. 21,1940 13.60 193,000 1982 Jun. 13,1982 32.24 550,000°
1941 Apr. 24, 1941 26.90 455,000°| 1983 Dec. 09, 1982 41.02 825,000°
1942 Jul. 01, 1942 34.00 603,000°(| 1984 Apr. 25, 1984 34.97 605,000°

-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

Rush Island Power Station E-4
Ameren Missouri Coal Combustion Waste Impoundment
Festus, Missouri Dam Assessment Report




FINAL

1943 May 24, 1943  36.08 873,000°| 1985 Feb. 28, 1985 36.60 749,000°
1944 May 02, 1944 37.40 842,000°%| 1986 Nov. 23, 1985 35.14 520,000°
1945 Apr. 02, 1345 33.00 716,000°[ 1987 Oct. 10, 1986 39.54 754,000°
1946 Jan 13, 1946 27.50 502,000%| 1988 Dec. 29, 1587 2557 426,000
1947 Jul. 03, 1947  38.00 886,000°| 1989 Sep. 14, 1989 21.57 330,000°
1948 Mar. 28, 1948 32.80 668,000°| 1990 May 20, 1990 35.53 &61,000°
1949 Apr. 03, 1949 24.70 426,000°|| 1991 May 09, 1991 27.78 448,000°
1950 May 15, 1850 27.60 476,000°%| 1992 Apr. 24,1992 27.11 434,000
1951 Jul. 22, 1951  39.10 795,000%|| 1993 Aug. 07, 1993 49.74 1,000,000°
1952 Apr. 30, 1952 34.10 685,000°| 1994 Oct. 01, 1993 41.41 756,000°
1953 Apr. 05, 1953 22.20 378,000°| 1995 May 22, 1995 876,000°
1954 Jun. 07, 1954 18.80 289,000°%( 1996 Jun. 03, 1996 36.08 626,000°
1955 Feb. 23, 1955 15.50 332,000%| 1997 Mar. 02, 1597 34.31 580,000°
1956 Oct. 09, 1955 14.90 221,000%[ 1998 Apr. 18, 1998 3509 574,000°
1957 May 28, 1957 25.60 426,000 1999 May 09, 1999 34.04 552,000°
1958 Jul. 25, 1958  29.30 510,000°( 2000 Jun. 30, 2000 27.74 425,000°
1959 Jun. 04, 1959 23.10 361,000°%|| 2001 Jum. 11, 2001  35.31 591,000°
1960 Apr. 11, 1960 33.70 680,000%| 2002 May 17, 2002 40.95 738.000°
1961 May 12, 1861 34.30 691,000%| 2003 May 13, 2003 27.11 427,000°
1962 Mar. 26, 1962  30.60 625,000%( 2004 May 30, 2004 29.35 457,000°
1963 Mar. 08, 1963 19.00 308,000%[ 2005 Jan. 07, 2005 30.76 496,000
1964 Apr. 24, 1884 20.04 304,000°| 2006 May 06, 2006 20.72 308,000°
1965 Sep. 29, 1965 29.79 544,000°( 2007 May 13, 2007 30.28 486,000°
1966 Oct 01, 1965 28.51 498,000%| 2008 Jul. 01, 2008  39.44 696,000°
2009 May 21, 2009 34.86 585,000

1 Peak Gage-Height Qualification Codes.
« 2 - Gage height nol the maximum for the year
? Peak Streamflow Qualification Codes.

» 1 -- Discharge 1s a Maximum Dally Average
+ 6 -- Discharge affected by Regulation or Diversion
s 7 -- Discharge 1s an Historic Peak
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Exhibit 3: FEMA Jefferson County FIS Study, Table 1-Summary of Discharges

Table | - Summary of Discharges (continued)

Peak Cischages (Cune ot per second

Drarage Aren 10-Parcent- 2 Percont Percent 0 2-Poicent
Floading Source and Locaton (squae mien) ArnyalChance Apaual Chance  Asagal-Chance Annual-Chance

“<NEF ROAD TR BUTARY
ortiuence with Glave 179 . . 4200
Creek

Ay Enot Farm Crossing 284 . . 355
At Ok Lemay Ferry Road 24 . > 3,350
Ar contuence of unnamed 1.60 = " 2450
mibutary 0.5 mde upsirean
ot O | emay Ferry Road
At Dry Fork Road 1.40 . e 2,500
NEAAMEC RIVER
Al confluonon with 308100 78 100 120000 30,000 197,000
shansapnl Raver
At confiuonco ol By R 289600 €1.000 109,000 133,000 197,000
MISSISSIPPI FIVEA
At confluence of Joachkm 70% 620 QO 73%,000 930,000 1 085,000 1380000
Creok
At confluence of Rock Creek 705 500.00 735,000 980 000 085,000 1,380,000
Al Rivor Weie 160 7 701.000.00 650,000 425000 1.020.000 250,000

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

Rush Island Power Station E-6
Ameren Missouri Coal Combustion Waste Impoundment
Festus, Missouri Dam Assessment Report




FINAL

Exhibit 4: FEMA Jefferson County FIRM, Map Number 29099C0500E
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Exhibit 5: FEMA Jefferson County FIRM, Map Number 29099C0500E
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Exhibit 6: USGS Seismic-Hazard Map for Central/Eastern US, 10%/50 Years, 2008

CEUS PGA 10%/50 years, 2008
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APPENDIX A

Document 1: Site Map
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Document 2: Aerial Photograph
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Document 3: Rush Island Power Station Site Plans
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Document 4: Missouri Department of Natural Resources Application for Registration Permit

MISSOURI DEPARTMENT OF NATURAL RESOURCES

DAM AND RESERVOIR SAFETY

APPLICATION FOR REGISTRATION PERMIT DATE.zxpril 15, 2010

GENERAL INFORMATION
* OWNER(S) NAME

AmerenUE
* ADDRESS

1901 Chouteau Ave.
*CiTY * STATE *2IP CODE

St. Louis MO 63103

* TELEPHONE NUMBER (REQUIRED)
( 314) 342-1000

NAME OF DAM 1D NUMBER

Rush Island Flyash Pond MO 40175

COunTY Jefferson

LOCATION OF DAl\g AT CSENTEHLINE AT MAXIMUM SECTION B
SECTION 3¢ SW quarter , TOWNSHIP 35N NORTH, RANGE ' EW

APPROXIMATE UTM COORDINATES
N E

DAM HEIGHT 46 fact RESERVOIRAREA 59 acres Active Water Storage

PURPOSE OF DAM AND RESERVO|
nyash Sett Jf.ing Pond

* NAME OF PERSON FILLING OUT THIS APPLICATION (TYPE OR PRINT)
Thomas L. Hollenkamp, PE, SE

* SIGNATURE

* IN CASE OF EMERGENCY (TYPE OR PRINT)
NAME; Thomas L. Hollenkamp TELEPHONE NUMBER (REQUIRED): ( 314 ) 210-4356

CHECK ONE:
[J YES, 1 DO HAVE AN EMERGENCY ACTION PLAN FOR THE DAM.
(3 NO,1DO NOT HAVE AN EMERGENCY ACTION PLAN FOR THE DAM.

IT IS MANDATORY THAT YOU COMPLETE ALL ITEMS MARKED WITH AN ASTERISK *)

SUBMIT TO: Department of Natural Resources
Geological Survey and Resousce Assessment Division
Dam and Reservoir Safety
P.O. Box 250
Rolla, Missouri 65402
(573) 368-2175

Note: located at 38 degrees, 07', 13.94" N
90 degrees, 15', 13.97" E

MO 780-1758 (3-04)
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MISSOURI DEPARTMENT OF NATURAL RESOURCES
DAM AND RESERVOIR SAFETY

ATTACHMENT - REGISTRATION PERMIT APPLICATION

NAME OF DAM ID NUMBER

Rush Island Flyash Pond MO 40173
COUNTY DATE

Jefferson April 6. 2010

ENGINEER CERTIFICATION

. . Rush Island F1 h Pond
| hereby certify that | have inspected the e yash ~on

{NAME Of DAM}

March 19, 2010 in accordance with the law.

{0ATE)

D ENGINEER CERTIFI

| hereby certify that the owner of the

/ T INAME OF DAM)
has complied with my rec@a( ons to correct observed defects a uired by law.

lj JUDGEMENT OF STABILITY

At the time of my inspection, there were no observable indications that the dam was unsafe.

Engineers Certification

I hereby certify that I have reviewed and approved preliminary plans for repair of the slopes
as recommended in the attached report.

The owner has stated that plans will be completed and the work will be implemented

during summer 2010.

NAME OF FIRM
Reitz & Jemns, Incorporated

REGISTERED ENGINEER PE. NUMBER
Donald S. Eskridge E-13802

MO 780-1756 (3-04)

[ .| M —



Rush Island Permit Report
Flyash Pond Levee System
Dam Safety Registration Analysis
MO 40179

Prepared for

Sy

St. Louis, Missouri

Prepared by

REITZ & JENS, INC.

CONSULTING ENGINEERS

April 6,2010

The Professional whose signature and personal seal appear hereon assumes responsibility only for what appears in
the attached report and disclaims (pursuant to Section 327.411 RSMo) any responsibility for all other plans,
estimates, specifications, reports, or other documents or instruments not sealed by the undersigned Professional
relating to or intended to be used for any part or parts of the project to which this report refers.




Certification by Experienced Professional Engineer

I hereby certify that the attached report has been prepared by the undersigned in accordance with the
Dam Safety Regulations of the Missouri Dam and Reservoir Safety Council.

It is our opinion that when the recommended repairs are completed that this system will comply with
the requirements for registration of this system as an industrial dam.

Q =7 T & »;é J/_/vf /A/C

Firm Name
I,"

Registered Eﬁ%‘@ﬁr, m‘gg@s r;‘ge@ge PE MO E-13802
XN
45O e
%,’?orsssw ‘9‘4/ 20/0
7100000300030

REITZ & JENS, INC.
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Analysis of the Existing Fly Ash Pond for
Missouri Dam Safety Permit Application

The Rush Island Power Plant, a coal fired power plant located on the west bank of the Mississippi River,
deposits the flyash by-product of combustion in a settling pond. The pond was created by construction
of a ring levee in the floodplain on the right bank of the Mississippi river. The downstream end of the
pond is located at approximately river mile 139 above the mouth of the Ohio River.

It has been determined that the configuration of the levees fit into the regulated category for an industrial
water retention dam as codified in the “Regulations of the Missouri Dam and Reservoir Safety Council”
of the Missouri Department of Natural Resources. This document is the technical analysis of the
existing system and engineering recommendations to accompany the Ameren Company’s dam

registration application.

History

The Rush Island Power plant was built starting in the early 1970’s. The available site plan, prepared by
Bechtel Corporation has an “issued for bidding” date in early 1972. The plans show the initial plant
layout with a south ash pond extending over the approximate limits of existing ash storage pond and the
present “polish pond”. The present pond configuration has an internal divider dike; the date of
construction of the internal divider dike to separate the polish pond from the active ash accumulation
portion is unknown. It is known that initial discussion of the design needs for the internal dike was

started in 1994.

An annotated aerial photo on the following page shows the plant with its relationship to the Mississippi
River on the east, the Isle du Bois creek on the south, and the vegetated hillside west of the plant.

The Bechtel site plan shows that the bottom of the ash pond was planned to be excavated to elevation
330, which is approximately 57 feet below the general original site grade of about 387. It is likely that
some of the less permeable excavated materials were used to construct the containment dikes that are
shown on the plans to be built up to elevation 410. The plans indicate that the containment dikes are
supposed to have both internal and external slope surface inclinations of 3 horizontal to 1 vertical. The
design top width of the dike is shown to be 14 feet.

The present use for flyash sedimentation is different from the original concept of “just a settling pond”.
The ash “pond” north of the internal dike is full, and the present ash disposal is into excavated pits

.| within this area using a wetted dry ash nozzle to minimize the amount of water mixed with the ash in the
smaller cell ponds. The “polish pond” is a final settlement pond that receives some ash, the plant
process water, and the entire plant stormwater runoff.

REITZ & JENS INC - Consulting Engineers
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Site Classification

The flyash pond is located along the upstream side of the Isle du Bois Creek that empties into the
Mississippi river. In this area the creek forms the south boundary line of Jefferson County. There are
no residences or highways downstream of the dam and other public infrastructure. If the ring levee dam
were to fail the discharge would flow immediately into the Mississippi river. Because there is no threat
to life downstream of this dam in a potential inundation zone, it is our opinion that the Environmental
Site Classification for this dam is class III, which is the lowest possible classification in Missouri. It is
our understanding that in a site visit, the Chief Engineer for the Dam Safety Council also opined that this
is a Class III downstream environment.

There are no dams upstream of this ring levee within the tributary watershed.

Site Survey

The entire top of levee was surveyed to obtain a profile around the ash pond. Five external slope cross
sections were also obtained by the survey team. These cross section locations were chosen by Reitz &
Jens as the probable locations of critical stability for analysis, the decision was based on both the
geometry of the existing surface, and previous history of slope performance.

The top of levee profile is shown in the Appendix. The low point (approximately elevation 408.2)
occurs between stations 84+50 and 85+50.

Dam Qualification

The surveyed cross sections show that the maximum “dam height” is 46 feet measured from the top of
levee to the discharge channel flowline at the controlled outlet. Since this height is greater than 35 feet,
the dam is a regulated dam in accord with the Missouri Dam Safety Council regulations, and the dam
will need a registration permit.

The dam (levee) was constructed as a single stage containment levee using soils from the river
floodplain. This is an industrial dam.

Slope Stability Analysis

The soil strength of the levee embankments and underlying foundation soils was analyzed using a

combination of drilled test holes with both Standard Penetration Test sampling and 3 inch undisturbed

| thin-walled Shelby tube sampling, and Cone penetration testing. Six drilled test holes and 5 cone
penetration test holes were originally proposed. One of the Test holes (TH # 5) was not drilled because

of the presence of overhead power lines. The results of the test drilling, laboratory testing, and CPT

testing are included in the appendix.

In late 2006 the left descending bank of the Isle du Bois creek where it is closest to the ash pond levee
began to show some continued erosion towards the ash pond levee. The entire length of the adjoining
creek bank was armored with rip-rap by the Corps of Engineers. There does not seem to be any

REITZ &J ENS, INC. P:\Amerenuc\2009012469\doc\Permit Application Report.doc
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movement along that area since the creek bank was stabilized.. There was no obvious movement prior
to the bank stabilization, however the bank stabilization was recommended because of the proximity to
the ash pond. Levee stability study section # 4 was located through that bank stabilization area.

The table on the following page shows the results of slope stability computations for three of the
surveyed cross sections. The cross section number 7 was judged the most critical based on the initial
total stress analysis of each cross section, therefore the greatest computational effort was on cross
section # 7. The other cross sections were checked to assure that the calculated factors of safety meet

the Dam Safety regulations.

The steady seepage surface used in the analysis was calculated using the procedures developed by
Huang as referenced in the MO DNR 1989 Publication “Engineering Analysis of Dams”. The steady
seepage surface is shown on the stability computation program outputs appended to this report.

The slope stability summary (shown on the following page) indicates that the steady seepage condition
is the controlling limit to maintain the factors of safety within the limits stated by Mo DNR.. This
computation of the seepage surface assumes that the embankment is homogeneous, which will require
any fills on the inside of the embankment to restore the grades will have to be built with fills having
permeability similar to the remainder of the levee embankment. That will rule out using a rock fill to
restore the inside inclinations.

The slope stability computations show that the permanent pool cannot be above elevation 403. Short
term pool rises, such as a response to a major rainfall can rise above elevation 403 but the pool will have
to be returned to no higher than elevation 403 after the rainfall event.

The computations show that the seismic stability is adequate.

There has been a transmission line recently constructed to serve the new Holcim cement plant just south
of Rush Island, some of the transmission line towers are along the top of the west boundary levee.
These are monopole towers on deep monopole drilled pier foundations. The bottoms of the tower
foundations are at lease 45 feet below the top of the levee, and these are judged to have no effect on the
stability of the levee.

Hydrology

River Floodplain
The ash pond is on the floodplain of the Mississippi river, the south end of the pond is opposite mile
marker 139 on the Mississippi river. The FEMA FIRM maps show the 100 year Mississippi river flood
| at Isle du Bois creek to be at elevation 405 on a Jefferson County FIRM with effective date of July,
2006. The US Corps of Engineers has recently completed a Flood Flow Frequency study (FFF) for the
Mississippi, Missouri and Illinois rivers, that modeled all the development along the river. The FFF 100
year flood elevation at Mississippi river mile is 403.7. The Fema FIRM maps have not yet recognized
the FFF study. Both of the Mississippi river 100 year flood calculated water surfaces are below the top
of the ash pond levee as recently surveyed. A firmette of the area is on the following page.

Rainfall Events

REITZ & JENS, INC. PAAmerenuc\2009012469\doc\Permit Application Report.doc
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A completed existing industrial dam in a Class III environment is required to be able to handle the 100
year storm event without any uncontrolled overtopping or uncontrolled discharge.

The Rush Island power plant, coal stockpile, and ash pond create a stand-alone hydrologic unit that has
no additional tributary area. Stormwater collected within the plant confines is pumped into the
discharge channel that leads to the present polish pond. The runoff from the coal pile flows into the

same discharge channel.

The total tributary area of the plant, coal pile and ash ponds is 261 acres. All the collected stormwater
accumulates in the polish pond and is discharged through a 24 inch diameter vertical riser pipe spillway
that has several control valves on it. The control valves are necessary to maintain the discharge water

within EPA guidelines.

For purposes of storm routing the total plant tributary area was broken up into 4 separate hydrologic
units as shown on the following drawing entitled “Storm Drainage Assumptions”. Two outflow
condtions were analyzed, the first assumes that the 24 inch discharge pipe is fully opened throughout the
period of storm runoff storage, and the second condition is that the 24 inch pond discharge pipes are
closed to flow. None of the analyses assume any flow over any other spillway on the system.

The hydrologic computations are shown in the appendix. All runoff and routing computations were
performed using the computer program “Hydraflow Hydrographs” by Intellisolve. All of the
computations include a steady plant process outflow of 20 cfs in addition to the stormwater runoff. A
summary table of the computation results is shown on the following page.

The present operating elevation of the polish pond water surface ranges between elevation 396 and 398,
the plant operations personnel stated that they would like to operate the pond at an elevation of 398. The
hydrology computations show that for both the 100 year 24 hour storm and the 100 year 6 hour storm,
the maximum routed pool elevation is 402.55 for a fully functioning pond outlet, and elevation 404.05
for a closed pond outlet. There remains at least 4.15 feet of freeboard below the lowest elevation of the
ash pond levee. The system can safely store the 100 year storm for a beginning pool elevation of 398.

Since the slope stability analysis shows that a maximum permanent pool of 403 is possible, the system
response was also modeled with a 403 starting pool elevation. A fully functioning pond outlet would
pond water to an elevation of 407.44, and a closed outlet would pond water to an elevation of 408.88
which is above the lowest present elevation of the ash pond levee.

The low point of the perimeter levee is at elevation 408.2 between survey stations 84+50 and 85+50, in
the north west corner of the ash pond. It is our opinion that as long as the operating water surface is at
.| elevation 398 and the polish pond has a full 27 acres of water surface available (no ash delta above
elevation 398) that there is no emergency spillway needed on this system.

Operation & Maintenance Plan

There is no documented operation and maintenance plan available. A plan should be prepared, to
integrate the requirements of the regulated outfall and the pool elevation requirements needed to satisfy

REITZ & JENS, INC. PAAmerenue\200901 2469\doc\Permit Application Report.doc
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both the geotechnical stability and the hydrologic requirements. This plan should be prepared within 6
months.

The operating pool water level needs to be monitored and recorded on at least a daily basis. When a
significant rainfall event is predicted the operating staff needs to know what to expect as a response to

the storm.

Since there is no emergency spillway recommended, it is our opinion that the maximum operating water
surface elevation in the pond should be 400.2, provided that the full pond volume is available for
storage. There should be no ash delta robbing the available storage for storm runoff. The recommended
starting elevation would allow a 100 year 24 hour storm to be stored no higher than elevation 406.2 even
if the outlet is blocked. This still provides a freeboard of 2 feet below the overflow elevation of the

perimeter levee.

The plant personnel should develop an operating plan for pond management that reflects this storage
need as well as the environmental constraints on the pond outlets.

Site Inspection

As a part of this application a visual site inspection was made by Donald Eskridge, PE on March 19,
2010. The following is a discussion of several observed deficiencies that need to be corrected. The
discussion will refer to the stationing used in the 2010 levee survey plan sheets included in the appendix.

Seepage

There are two locations of slight seepage through the face of the slope in the vicinity of stations 14+00
to 15+00. These seeps have always been there and the embankment is not showing any distress except
that from mowing disturbance. Since this is opposite the filled ash pond it is our opinion that these
seeps do not pose an immediate threat to the stability of the embankment. We recommend that they be
monitored and if the seepage increases then localized excavation and repairs may be needed.

External slope erosion

In the vicinity of station 30+00 the toe of the
levee embankment slope has been eroded away to
form a steep slope about 5 feet high. The surface
has no erosion protection. This is shown in the
photo to the right. In the event of a Mississippi
river flood continued erosion could occur that
would not be able to be observed through the
flood waters, and the slope could fail. This
eroded area needs to be rebuilt and rip-rapped. A
similar section occurs about 80 feet south of the
discharge platform bridge that also needs to be re-
shaped and rip-rapped. The rock rip-rap should
be placed on either a bedding layer, or a
separation layer of non-woven filter fabric. The
finish face of the entire slope should be built to

REITZ & JENS, INC. PAAmercnuc\2009012469\doc\Permit Application Report.doc
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the original design slope.

In the vicinity of station 57+00 the external slope has experienced severe surface erosion from runoff
from the road on the top of the levee. It could also be erosion started at a in-completely filled root ball
hole from the slope clearing. This erosion should be filled in and re-seeded.

Polish pond Internal Slope

Wave action style erosion has steepened the internal slopes of the east and south sides of the polish pond
from approximately stations 33+00 to 50+00. In many cases the erosion has created slopes as steep as
1H:1V, and along the east shore the erosion is
within 10 feet of the edge of the roadway. A
photo is shown on the left of this discussion.

The slope stability study has shown that the
steady seepage condition is the most critical
for the existing external slopes. The internal
slopes have to be re-built with soils to a
minimum 2H:1V slope to meet the seepage
analysis assumptions. These slopes should
also be rip-rapped after rebuilding to protect
against recurrence of the wave erosion.

Reitz & Jens has been informed that plans are
under way to perform this slope repair during
the summer of 2010.

Woody Vegetation
Woody Vegetation is establishing along the interior slope from approximately Stations 48+00 to about
55+00. This needs to be cleared.

REITZ & JENS, INC. P:\Amerenue\2009012469\doc\Permit Application Report.doc
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REITZ & JENS, INC. BORING LOG B-1

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety LOCATION: N 834589.2 E 890145.1
ELEVATION: 408.9 DATUM:
CLIENT: Ameren DATE DRILLED: 09-14-09
p —SHEAR STRENGTH, fs1
. Eﬁg - AQUI:I? IPP2 DSV3 OV
g 83 | B
Q =3 Zz
5| . (4| g|g§| MATERIAL DESCRIPTION s22 1821 4 ROARERISNERATOon,
™y <] - =
£ | 5 (5| E 83 98 [B%| o wMOISTURE CONTENT, %
AERHELHE £35 | 8B OPL%ILFINES (PASSING #200 SE:}E)LL
T Top 10 fest vacuum extracted o sampling
+ 405
51 0
1400
101 ...
1395 bopdbo—mme ———
% Clay FILL? (CH), grey to dark grey, high

...... layer of silty fine sand at 15'-7"

15 % | 100] plastic, slightly silty, with fine roots, and 3"

| SILT (ML), grey and brown, with fine sand
20 | 88| and pockets of high plastic clay

SAND (SP), golden tan, fine grain, becoming]
silty and greyish near bottom of sample

Sandy SILT (ML), tan, fine grain, loose,
saturated ] .

File: 2000012469

DRILLER: Jet Drilling WATER LEVELS: DURING DRILLING 29.5 FEET
METHOD: 4.25" HSA/Rotary STRATIFICATION LINES ARE N__ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: AUOMALC _ ortyACrn: S NBARIES AT FEETAFTER ___ HOURS
HAMMER EFFICIENCY (%): 78.2 GRADUAL OR MAY OCCUR BETWEEN AT FEETAFTER ____ HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT __ FEET

Figure Sheet 1 of 3



REITZ & JENS, INC. BORING LOG B-1

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety

y SHEAR STRENGTH, 15
: ggg s Aowf IPPZ st3 oTv
s 1 l3le :g MATERIAL DESCRIPTION ggg 52| . SNAorENEeTATONTEST
g : E’ g 4 2 %gfg’ §§ © MOISTURE CONTENT, %
ARRHEL L 538 |88 0 FINES (PASSING #ZOOSIE\:E)LL

File: 2008012468

With layers of silty clay and fine grain sand

SAND (SP), tan, fine to coarse grain, dense

With assorted gravel up to 3/4"

Becoming grey, with thick layers of silt and
silty clay, without gravel

In and out of gravelly drilling from 526" to
55-0"

Without silt and clay content, with gravel up
to 3/4", very dense

Without gravel

Becoming fine to medium grain sand

17-24-31

Figure Sheet2 of 3



File 2009012469

REITZ & JENS, INC. BORING LOG B-1

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety
P SHEAR STRENGTH, Isf
. §m§ Lo| 40wz mrr Osv oW
& L2E | & 1 2 3
g =92 B8
g 525 g STANDARD PENETRATION TEST
g . |28 ':,s__‘ g MATERIAL DESCRIPTION DE% [ 85| & N-VALUE (BLOWS PER LAST FoOT)
w o |« -
= g ;-_,_5 g |y § z §§ gg ® MOISTURE CONTENT, %
& =2 %3 82| O %FINES (PASSING #200 SIEVE
A HERHE B35 |gh| "I =L
N __20 4 60
T 340 Becoming fine to coarse sand
70T
4335
75T :
T Boring terminated in sand at 75'-6"
1330
80
1325
85
1320
90 1
1315
95T
1310
1001
1305
105

Figure Sheet3 of 3



File: 2009012469

REITZ & JENS, INC.

CONSULTING

ENGINEERS

BORING LOG B-2

Rush Island Ash Pond Dam Safety

CLIENT: Ameren

LOCATION: N 832995.7 E 890896.0
ELEVATION: 409.9
DATE DRILLED: 09-15-09

DATUM:

“ SHEAR STRENGTH, tsf
-
> Sl | AQuz APP OSV  OTV
& ;— £E S‘E.‘ 5 1 2 3
2 - =
8 23 125!  STANDARD PENETRATION TEST
| - |2| 8 2 i MATERIAL DESCRIPTION Wgs |S&| a NVALUE (BLOWS PER LASTFoom)
H.' o 2 = [ o =
z | K 'é z (48 Eo2 25| o moisTuRE conTeNT, %
a i sl >08 o & | O % FINES (PASSING #200 SIEVE
| 3 [S[ B35 Eag |95 G, ISt i
0 R ARSI NV I 20 40 ]
i Top 10 feet vacuum extracted no sampling Eofpedeebed b g b b b
51405 0
104400 J_ .........................
1 305 F ' Silt FILL (ML), grey, slightly silty, trace fine| |
15 96 grain sand, with high plastic clay lenses
+ M- \Perched waterat 146"~ | 892 [301
+ Clay FILL (CH), grey, high plastic, trace
roots
-
1 290 | Sandy Silt FILL (SM), grey and brown, | |7
20 83 slightly clayey, with high plastic clay balls,
T EEET limoninte and iron staining, trace clay seams }----~=----[ " -
T and sand lenses
1... v/ W..I Clay FILL (CH), grey, silty, high plastic, |
N ] 00 . ! £ k) , »
25 8 VAN stiff, moist
T Becoming dark grey, with trace fine roots,
1 A | 881 Jignite, coal, cinders, iron staining __ __|
4 yyy Clayey SILT (ML), brown and grey, with ~ j----22:2....
i ' trace fine sand, limonite, and iron staining, -4
. / 10| \Recoming sandy with depth, natural? _ /] I8
307138 oy | TVY Silty CLAY (CL), grey, with traces of lignite
+ o’
DRILLER: Jet Drilling WATER LEVELS: DURING DRILLING 14.5 FEET
METHOD: 4.25" HSA/Rotary L T N__ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic ONLY; ACTUAL CHANGES MAY BE AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 78.2 gmgféslm MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett ) PIEZOMETER: INSTALLED AT __ FEET

Figure Sheet 1 0of 3



File: 2000012489

ReI1TZ & JENS, INC. BORING LOG B-2

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety
p SHEAR STRENGTH, tsf
-~ W
W o
. §as |, & AQuz @PP QOsSV  OTV
[ =t F4 1 2 K]
u 53 |ER
8 635 | z% STANDARD PENETRATION TEST
- g g %‘L__‘ i MATERIAL DESCRIPTION U2 [Sx[ 4 N-VALUE(BLOWS PER LAST FOOT)
o = Ea [ 4=
= | E|z| % [4z £02 | 25] @ MOISTURE CONTENT,%
g | & |k - 288 |SE| o %FINES (PASSING #200 SIEVE
AEREHERE EEI T L
i A
j:/ and limonite, trace fine grain sand, firm
7
T | Sandy SILT (ML), tan and grey, highly | Ny
laminated with silt and clay, traces of lignite, |.............
medium dense
Becoming loose, saturated T
0-1-3
Without laminations of silt and clay, very 01 o
loose ¥ o
Becoming loose, with 2" clay seam near end 17_4

of spoon

trace 1/4" gravel, verydense =~ |.T T

Becoming dense, with trace gravel up to 1"

Becoming fine grain sand, without gravel

11-14-17

Figure Sheet2 of 3




File. 2009012468

REITZ & JENS, INC, BORING LOG B-2

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety

y SHEAR STRENGTH, 1st
£,8 Aquz PP OSV  oOTV

% ewgE gk 3
g =53 |E2 ypm—
] 523 g STANDARD PENETRATION TEST

£l . g g o MATERIAL DESCRIPTION o Eg §; A N-VALUE (BLOWS PER LAST FOOT)

8 z =

= | 5 |z| E |43 £28 | 25| e MOISTURE CONTENT, %

£ B gl 2 2688 |82 | o %FINES (PASSING #200 SIEVE

8 | d |$[ 8|58 Eag |gu| o *rmest VR

20 40 80
1.  [wW T Fine grain sandy SILT (ML), grey, medium |
4 94 ’ :
70 340 .....| dense
1. 35 1g| SAND (SP), grey, fine to coarse grain, with |
5930 ) |__gravel up to 1/4", dense
T Boring terminated in sand at 75'-6"

80 -1 330

85— 325

90— 320

95315

1004310
105 1 305

Figure Sheet3 of 3




Flle. 2009012459

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-3

Rush Island Ash Pond Dam Safety

CLIENT: Ameren

LOCATION: N 831960.3
ELEVATION: 412.2

DATE DRILLED: 09-15-09

E 890889.5
DATUM:

G SHEAR STRENGTH, tsf
PO}
w g9
Cwn AQur mPP osv o TV
% SHE |25 1 2 3
> r=2<g £ o
9 vus2 2 STANDARD PENETRATION TEST
E | 2 g 8 § i MATERIAL DESCRIPTION g §§ §§; 4 N-VALUE (BLOWS PER LAST EOOT)
Q = Eo E
= £ ARERE R 222 | 37| o MOISTURE CONTENT, %
a e =S| x >08 5E | O % FINES (PASSING #200 SIEVE
)3 |E[EIFE Edg |o@| G, nrmes VS L
e N S e I 0 0
| o ~\6"crushed LIMESTONE_ | P
T , Silty Clay FILL (CL), brown, with silt and
1410 % high plastic clay inclusions and laminations
I f// ______
5 / 83
-1 A/ PR .....
405 {
-~ ]
T " Sandy Silt FILL (SM), tan, with dark grey |
10—+ high plastic balls, trace lignite, limonite, and c
T small gravel
— 400
T Becoming grey and tan, with fine to medium
15 grain sand, without gravel
395
T w7 [ Silty Clay FILL (CL), grey and brown, with |
201 4100 grey high plastic balls and tan fine to
T oA medium sand seams, becoming more clayey
1-390 with depth
T 1
2 1 CLAY (CH), grey, high plastic, with traces
251 100] fne sand lenses, trace limonite and iron
T VAT staining, trace medium sand, some fine roots
1-385 in top of sample, natural?
T /I Becoming dark grey
301 71 ;
1 =
DRILLER: Jet Drilling WATER LEVELS: DURING DRILLING 49.5 FEET
METHOD: 4.25" HSA/Rotary f;ﬁﬁg;m;f: ;:tlsg 3:5 RiES N ___ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic ORI A AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 78.2 ;Ragt": OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett € PIEZOMETER: INSTALLED AT __ FEET

Figure Sheet 1 of 3



Filo: 2009012469

REITZ & JENS, INC,

CONSULTING ENGINEERS

BORING LOG B-3

Rush Island Ash Pond Dam Safety

A

"SHEAR STRENGTH, 1sf

Quiz @EPP gsv o TV

1 2 3

v
£,8 |
> =
- yl o |wl 8 MATERIAL DESCRIPTION ged |82
| z |2| 9 |gE SEE | gB
g e |&] & = ca g g
z | B le]l = 14 3 s5¢% |28
Bl e |55 (E g z58 |28
8 | & |2} 6|35 Sag |SW
4 A
1 380 /
—’_ /
T  VvV/W Becoming tan and grey with a 4" silty sand
351 100 layer in center of spoon, moist, stiff

375 111 100 Clayey SILT (m)—, -g?eyish brown, trace fine
§ 11 o sand i
T 7 100l CLAY (CH), tan and grey, with traces of |
40 1 . . / . .
lignite and limonite, becoming grey clayey

saturated

silt

4 |_Becoming greyish brown, slightly silty |

+ silt near bottom of spoon

SAND (SP), tan, fine to coarse grain, with
trace gravel up to 1/4", dense

Wtih gravel up to 1/2", medium dense,

Becoming fine to medium grain sand, with
trace coarse sand and fine gravel, dense

Becoming fine to coarse grain sand, with
gravel up to 1/4" and clay balls

Becoming grey fine grain sand, with traces of

STANDARD PENETRATION TEST
N-VALUE (BLOWS PER LAST FOOT)

MOISTURE CONTENT, %
% FINES (PASSING #200 SIEVE)

— 1
¥ 1

LL

Figure

Sheet2 of 3



File: 2009012469

REITZ & JENS, INC. BORING LOG B-3

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety _
p SHEAR STRENGTH, 157
. §.8 | | dawe mer Osv o
g ot E '@" & 1 2 3
3 523 | 5L STANDARD PENETRATION TEST
E | 2 g 8 g i MATERIAL DESCRIPTION ggg SF| & N-VALUE (BLOWS PER LAST FOOT)
[} | g
= g E 2 |u § £ §§ ég © MOISTURE CONTENT, %
£ £ >3 GE | O %FINES (PASSING #200 SIEVE
[\
N e Becoming fine to medium grain sand, with
70+ 94 gravel up to 1/4"
— 340
T "_o| Becoming fine to coarse grain sand
75 -1 78
1. ) Boring terminated in sand at 75'-6"
T335
80—
330
851
325
90+
320
95—
_TFsis
100 1
T 310
105 —

Figure Sheet3 of 3




File: 2008012489

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B4

Rush Island Ash Pond Dam Safety

CLIENT: Ameren

LOCATION: N 831798.8
ELEVATION: 410.6

E 890245.6
DATUM:

DATE DRILLED: 09-16-09

v SHEAR STRENGTH, tsf
T &
g %%E %% AQUI? IF‘P2 DSV3 o TV
8 a £3 z g STANDARD PENETRATION TEST
Bl g 8 E i MATERIAL DESCRIPTION %‘%% §E A N-VALUE (BLOWS PER LAST FOOT)
Q = = =
= g 'é z ful g Zg é | e moisTURE coNTENT, %
a =l >00 8% | O % FINES (PASSING #200 SIEVE
& | 3 |58 |38 Egg | gl o, mFmes SEVR |
Y I S I N _20 0
-410 > | [\&'crushed LIMESTONE _ _ — — — R R
1 / Silty Clay FILL (CL), brown and grey, trace
1 7 fine sand, with layers up to 6" of high plastic
. )'/),{/ﬁ clay, firm, moist
I ///ﬁ _____
54 71
405 Al
- [)
1 i
10 j 96
—400 ool
-_ %
poeal ]
R Silt FILL (ML), brown, slightly clayey, with
1510 395 | 75| trace fine sand, 1/2" high plastic clay seam
1 . Becoming tan, very sandy
207 l Note: Shelby Tube was pushed with no
{73% recovery, Spilt Spoon pushed for sample
1 100| Clayey SILT (ML), grey, highly layered, |
251 385 PoiA---| withlayers of clayey silt, sandy silt, and high
| plastic clay, loose, natural?
- )
1T adn Becoming very loose
0" /A 100 s ey
— 380 ]
DRILLER: Jet Drilling WATER LEVELS: DURING DRILLING 37 FEET
METHOD: 4.25" HSA/Rotary T Lo = N__ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: AUOMALic  onLy: ACTUAL CHANGES Wit B AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 78.2 g:MAgUé‘; OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett LES. PIEZOMETER: INSTALLEDAT ___ FEET

Figure Sheet 1 of 3



REITZ & JENS, INC. BORING LOG B4

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety

SHEAR STRENGTH, tsf
AQuz @PP gosv oTv
1 2 3

STANDARD PENETRATION TEST
A N-VALUE (BLOWS PER LAST FOOT)

MATERIAL DESCRIPTION

© MOISTURE CONTENT, %
O % FINES (PASSING #200 SIEVE)
PL — — LL

DEPTH (FEET)

ELEVATION

WATER TABLE

SAMPLE TYPE

PERCENT RECOVERY

DRY UNIT WEIGHT (PCF}
BLOWS PER 6 INCHES
RQD= ROCK QUALITY DES.
MOISTURE CONTENT
PERCENT BY WEIGHT

File 2008012469

\\%%7 GRAPHIC LOG

— o — - ——— — . — —— —— —— — — —]

CLAY (CH), tannish brown and grey, high
plastic, with lignite and limonite, traces of

fine sand, stiff
Becoming grey, less plastic, with layers of

fine sandy silt

SAND (SP), tan, fine to medium grain, with
2" grey high plastic clay seam, very loose

No recovery

| Fine grain sandy SILT (ML), grey, with 2" |
layer of grey high plastic clay near bottom of]......._ .
spoon

Becoming more clayey, with 5" grey high
plastic clay seam in center of spoon, loose

Becoming less clayey, with thin layers of
grey high plastic clay

Becoming medium dense

Figure Sheet2 of 3



File 2009012468

REITZ & JENS, INC,

CONSULTING ENGINEERS

BORING LOG B4

Rush Island Ash Pond Dam Safety

SHEAR STRENGTH, tsf

@
N §a"§ | coquz mrr gsv o
g =53 g8 ! 2 2
2 623 |z& STANDARD PENETRATION TEST
7 A = - ‘é‘ g MATERIAL DESCRIPTION @ Eg % | 4 N-VALUE (BLOWS PER LAST FOOT)
£ | 8 |8 &
= | 51z £ 43 £ §§ B | ® MOISTURE CONTENT, %
o |=]l <15 B >8 G E | O % FINES (PASSING #200 SIEVE
813 |$| 838 LR el 5L
\ 0 0 60
1 72| SAND (SP), grey, fine grain, siightly silty, | 5. g
70— = : " A
340 FEE- with trace gravel up to 1/8", medium dense |~ .
___ 6] Becoming fine to medium grain, without ] 5-22-26 ’
5 Y | _gravel, very dense e
335 Boring terminated in sand at 75'-6"
80—
— 330
85
325
90
F320
95
315
100 —
— 310
105~

Figure

Sheet 3 of 3




File: 2008012489

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG B-6

Rush Island Ash Pond Dam Safety LOCATION: N 834235.0 E 888471.7
ELEVATION: 408.6 DATUM:
CLIENT: Ameren DATE DRILLED: 09-17-09
a | SHEAR STRENGTH, tsf
— W
o AqQuz BPP QOSV OTV
Q =2 =
Bl . g 8 g 8 MATERIAL DESCRIPTION §§§ §; R ﬁTOR’P&E@ES%%Tﬁé‘g'&NS ;%%TOD
u Q
z | & =| 2[4 & S¢% |EE| o MOISTURE CONTENT,%
& | @ 5 s g g %85 §g§ O % FINES (PASSING #200 SIEVE)
a w O || a =4 K4 a.
1 4" crushed LIMESTONE_ _ _ — —— ]|
1 Clayey Sandy Silt FILL (ML), grey and
N brown, with layers of fine to medium sand
4 and silty clay
— 405
st
—400 W4y ]

Silty Clay FILL (CL), grey, with tan fine
sand and silt seams both horzontal and
vertical

A With high plastic clay and fine roots, without

wandseams |
CLAY (CH), grey and light grey, with layers
I of silt and medium grain sand, traces of
F / lignite and limonite, natural?
739 / B - : .
A With traces of silt lenses, becoming clayey
20 J 100] silt with high plastic clay lenses near bottom
. / ----- of tube
385 // e
T il | i Clay?y SILT (ML)., grey with lenses of high
=71 plastic clay, trace limonite, saturated, very
: A| e soft
— 380 Rvd '(EAEdL IR T . . .
i = iTir 10 Becoming greyish tan, with fine grain sand
30 Akt A 0 and traces of limonite
i i
DRILLER: Jet Drilling WATER LEVELS: DURING DRILLING 29 FEET
METHOD: 4.25" HSA/Rotary mg;mrggotrgg SSSARIES N__ BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic SR e AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 782 gmgtlé\; OR MAY OCCLIR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT ___ FEET

Figure Sheet 1 of 3



REITZ & JENS, INC. BORING LOG B-6

CONSULTING ENGINEERS

File 2009012469

Rush Island Ash Pond Dam Safety
r SHEAR STRENGTH, 1sf
£,.5 Aquz BPP QOSV o1V
[SN7]
Q G235 S STANDARD PENETRATION TEST
&1 2|38 ‘é‘ i MATERIAL DESCRIPTION Bex 8% | & N-VALUE (BLOWS PER LAST FOOT)
Y] o <
| & AHIE 5 222 55| o MOSTURE CONTENT, %
K = 288 [G& | © %FINES (PASSING #200 SIEVE
ARAEHEE Eag [gF| G, %rmest e
1 Note: Shelby Tube was pushed with no
1 recovery, Spilt Spoon pushed for sample
=3 Py ]
5 Fine grain sandy SILT (ML), greyish tan,
35 1 slightly clayey, loose
370 G-
e SAND (SP), grey, fine to medium grain
=365 e L
5 é 100 CLAY (CH-CL), grey, layers of high plastic
45 - o .
I 4 A clay and low plastic silty clay, stiff
~360 V' Al
50— 11901 SAND (SP), grey, fine to coarse grain, |
1 : medium dense
355 o
i With 3" layer of high plastic clay at bottom
559 89 of spoon
—350  pEme ]
[ Becoming fine to medium grain sand, with
60— 61 gravel up to 1/4", dense
—345  pumm] |
i Becoming fine to coarse grain sand, very
65 78 dense

Figure Sheet2 of 3



File: 2008012469

REITZ & JENS, INC. BORING LOG B-6

CONSULTING ENGINEERS

Rush Island Ash Pond Dam Safety

P SHEAR STRENGTH. 187
- I’y
& a AQu2 BPP QOSV OTV
g §§ E 'é 5 1 2 3
=3 T« w
B 523 |E¥ STANDARD PENETRATION TEST
..E. - %’ g g i MATERIAL DESCRIPTION g E g é’; & N-VALUE (BLOWS PER LAST FOOT)
Q =
z | g E 2|4 & g E P& | © MOISTURE CONTENT, %
3 % FIN
5 E ARRHE; 35 | g% OPL % L ES (PASSING #200 suzv:s) N
N 0 40 60
Faa0 EEE]| RO
70 L8
335 pmmmp |
1 Without gravel, dense
75— L
4 | Boring terminated in sand at 75-6"
1330
80—
325
85—
320
90
—315
95—
310
100+
305
105

Figure Sheet 3 of 3



1.5 Totat Effective
C, tsf 0.031 0.008
¢, deg 12.7 19.4
Tan($ 0.22 0.35
7 ! <us
] =T
9 -
& L=~
(TI o - e i
] ——
L = - -
S o5 = u
= X o = ‘/l’ “\
o d - Y A
L ol 4— A, o’ \
- V4 I A} {
0 Y | T {
0 0.5 15 2 25
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
15 Sample No. 1 2 3
Water Content, 34.5 34.5 34.5
1.25 __ | Dry Density, pcf 64.1 64.1 64.1
.3 | Saturation, 59.7 59.7 59.7
£ | Void Ratio 1.4555 14555 1.4555
] 1 Diameter, in. 28 286  2.86
g ~ Height, in. 6.00 6.00 6.00
£ y ~ 1 Water Content, 50.5 490 482
» 075 = 3| + | Dry Density, pcf 692 704 711
.3 i 2 | Saturation, 100.0 100.0 100.0
s I 2 3z Void Ratio 1.2721 1.2346 1.2135
8  osff Diameter, in. 279 278 279
Height, in. 5.85 5.78 5.72
"I strain rate, %/min. 030 030 0.10
0.25 Back Pressure, tsf 4.68 5.11 5.83
Cell Pressure, tsf 5.18 6.12 7.34
) Fall. Stress, tsf 0.36 0.59 0.92
0 25 5 10 | Total Pore Pr., tsf 510 578  6.70
Axial Strain, % Ult. Stress, tsf 0.36 0.59 0.92
Total Pore Pr., tsf 5.10 5.78 6.70
G, Failure, tsf 0.44 0.93 1.56
Type of Test: R
CU with Pore Pressures @, Failure, tsf 0.08 0.34 0.64
Sample Type: Compacted Client: Ameren UE
Description: Fly Ash, at approximately 81% of
_ standard proctor maximum dry density Project: UWL Dry Cell Design
Assumed Specific Gravity= 2.52 Source of Sample: Sioux Fly Ash
Remarks: Sample Number: Grab-1
Proj. No.: 2009012470 Date:
REITZ & JENS, INC.
Figurel CONSULTING ENGINEERS

Tested By: K. Kocher

Checked By: J. Fouse




10_1—’

10

i (
l 8 l 8
[ |
) @
50 6 59 6/—
N 0n ] l/
N Dy - B QO
p=a o =8
o o »
g5 4 og 4
£< g2
548 g4
o 2 S 2
0 : 0
0% 4% 8% 0% 4% 8%
10[ 3 l 10, l
I |
1y 8 T_ 1| °
| P -—1Tr— - |
<1} 2]
5 6 54 6
28w 8o
(A=} [ORE=3]
xo ]
s 4 ps 4
&2 g2
—_ O -_ O
[ifal [:¥a] 5
e 2 e
oll 0
0% . 4% 8% 0% 4% 8%
0.9 Peak Strength
Total Effective
a= 0.02tsf 0.09 tsf
a= 12.3 deg 18.5deg
tan o= 0.22 0.33
0.6
&
o
0.3
]
e 0 04 08 1.2 1.6 2 24
p, tsf
Stress Paths: Total Effective — — —
Client: Ameren UE
Project: UWL Dry Cell Design
Source of Sample: Sioux Fly Ash Sample Number: Grab-1
Project No.: 2009012470 Figure REITZ & JENS, INC.

Tested By: K. Kocher

Checked By: J. Fouse




24 Total Effective > -
C. tsf 0.027 0.139 _ e
¢, deg 28.0 35.7 NP (4
Tan(d 0.53 0.72 md »
‘G 16 n < —
‘n. 1 .
5 e AT =
a ™ A N
— N
« > P
£ EasEE s :
w 0.8 \d l’ o 5 = P N\ A
> /TS < \
Vi« N N '
2 z N A) \
y N N
FARY/” M) N1 ¥ A
7 7 \
71, [} \Y \ —
> v i \ E | L
0 Bl i | { |
0 038 16 24 3.2 4 4.8
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
s 3 | Sample No. 1 2 3
= Water Content, 352 352 352
75 Iz _ | Dry Density, pcf 789 789 789
7 .8 [ Saturation, 89.3 89.3 89.3
1 £ | Void Ratio 0.9944 09944 0.9944
B 6 Diameter, in. 286 286 2.86
g II Height, in. 6.00 6.00 6.00
g Water Content, 37.2 36.9 36.7
0 4511 +3 | Dry Density, pcf 812 815 81.8
2 / 2 | Saturation, 1000 100.0 100.0
s % Void Ratio 0.9370 09311 0.9242
a 3 Diameter, in. 2.84 284 285
/ Height, in. 5.95 5.90 5.84
f 2 | Strain rate, %/min. 0.30 0.30 0.30
1.5 Back Pressure, tsf 396 432 490
li/L T1celi Pressure, tsf 4.46 5.33 6.41
ol Fail. Stress, tsf 1.00 1.84 2.78
0 5 Y i) 20 | Total Pore Pr., tsf 430 487 5.6l
Axial Strain, % Uit. Stress, tsf 1.00 1.84 2.78
Total Pore Pr,, tsf 4.30 4.87 5.61
G, Failure, tsf 1.16 2.29 3.58
Type of Test: S
CU with Pore Pressures @, Failure, tsf 0.17 045 0.80
Sample Type: Compacted Client: Ameren UE
Description: Fly Ash, at approximately 100% of
_ standard proctor maximum dry density Project: UWL Dry Cell Design
Assumed Specific Gravity=2.52 Source of Sample: Sioux Fly Ash
Remarks: Sample Number: Grab-1
Proj. No.: 2009012470 Date
REITZ & JENS, INC.
Figure 2 CONSULTING ENGINEERS

Tested By: K. Kocher

Checked By: J. Fouse




10-—1J

o]

tsf

Total Pore Pressure — — —
Deviator Stress
P -

10

tsf
(1]

Total Pore Pressure — — —
Deviator Stress
-9

0
0% 5% 10% 0% 5% 10%
10 10
3 | 4 |
: 8 e : 8
| / |
[ [+ )]
5 [] 6 / '5 [7:] (]
w v - — [ 3/
828 [ ~< OEB
%) it SO a P
©5 4 T = ps 4
22 2
®S a8
0 0
0% 5% 10% 0% 5% 10%
9 Peak Strength
Total Effective
a= 0.02tsf 0.11 tsf
a= 25.1deg 30.3 deg
: tana= 047 0.58
k7
o
3
0
0 P 4 8 8 10 12
p, tsf
Stress Paths: Total Effective — — —

Client: Ameren UE

Project: UWL Dry Cell Design
Source of Sample: Sioux Fly Ash
Project No.: 2009012470

Sample Number: Grab-]

Figure

REITZ & JENS, INC.

Tested By: K. Kocher

Checked By: J. Fouse
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(AR

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP01

qc fs EC '
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANGE CONDUCTMITY
0 8 (%) 0 {tst) §00 {ts) 0 {uS/cm) 2000
B and backfitled utilily clearance hole > 0
(; 3.05
= STIFF i1
SILTY CLAY TO CLAY * MOISTTO w%
WITH VI ¥F LAYERS AND SANDY SILT LAYERS
(Prababla embankment fit) ..,.___-"’
-‘-‘h_———
14 16.10

50 -
70
80 Vs 0

DENSE,
SAND TO SILTY SAND
VERY DENSE LAYERS

19.156

=

6.24

10.29

21.34 |
|

24.39 |

SEISMIC SHEAR WAVE VELOCITY (fus)

®) . 1600 fsec True Shear Wave Valocity
@ - 1600 fysec Pseudo Interval Receiver 1

I el Ty ————_———

PROJECT NUMBER:09-110-090

1600

Latitude: 38.12324 Longllude: -30.25558

'
—_—l

R1DATE:8/28/2000 TIME:9:35 AM
SOUNDING NUMBER:CP-01

CPo1



CPTU-EC-8 LOG WITH LITHOLOGIC EVALUATION CP01

—_———

15 1

30 1

45

75

90 1

105

120

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
[ (%) [ (ts) 600 {tsn [ {uStem) 200p
E d and backfilled utility clearance hols > i {
1.1 .4 05 | GTF
STIFF, MOIST TO WEL ===
| 138 | 19S09ILTY CLAY TO CLAY *
WITH VERY[STIFF LAYERS AND SANDY SILT LAYERS 4.57
176 1§ (Probable embankment il
iﬂ:a__ 14 -
4 | 528 —
1] k" £94 9,15
4 | lm kao
2 | 05
8] 1§53
2] Loz o
AN 89
8 | 2
1 8
DENSE,
TO SILTY SAND
WITH SOME YERY DENSE LAYERS
81.0
DIUM DENSE,
SAND TO SILTY SAND
EWD AND LOOSE LAYERS
94.1
R DENSE,
gﬂo SILTY SAND

Vs
SEISMIC SHEAR WAVE VELOCITY (fUs)

) - 1600 (Wsec True Shear Wave Velooty
&) - 1800 fUsec Pseudo Interval Receiver 1

1600

Latitude: 38.12324 Longtiude: -90.25558

H3.72

[18.29

[22.87

}27.44

132,01

36.59

PROJECT NAMEAmS o CE R AR R L lnv%§Q?¢R ATIGRAPHICS

PROJECT NUMBER:09-110-090

R1 DATE:8/28/2009 TIME:9:35 AM
SOUNDING NUMBER:CP-01

Depth (m}

CPO1



-

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP01

qt 8g u2
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TiP END BEARING RESISTANCE RATIO 0 PORE PRESSURE 30
o 8 (%) o (tsf) 500 0 (isf) 3
Excavaled and backfilled utillty clearance hole r__ v
111 /2 E‘l.ﬁ
_ STIFF,
T SILTY CLAY TO CLAY * | ~, PARTIALLY SATURATED
15 z WITH VERY STIFF LAYERS AND SANDY SILT LAYERS L4.57
(Probable embankment fill \
% 1
5
3
30 19,15
4s 13.72
54,
60 18.29
75 1 22,87
81.0
DIUM DENSE,
SAND TO SILTY SAND
AND LOOSE LAYERS
s0 l27.44
94.1
% DENSE,
SBO SILTY SAND
105 4 }32.0
120 iz STATICWATER 36.59

* Indicates fightly overconsalidated soll
** Indicates heavily averconsalidated or cemanted soil

PRESSURE

Lalltude: 38.12324 Longitude: -30,25558

PROJECT NAME:Ameren UE Rush Island Levee invi

PROJECT NUMBER:08-110-090

S PRATIGRAPHICS

R1 DATE:8/28/2009 TIME:9:35 AM
SOUNDING NUMBER:CP-01

m)

De;

CPO1



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP01

10

15

20

25

30

36

40

qc fs EC
CONE TiP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
2 (%) 0 (tsn 600 (tsf) 0 (uS/em) 2000
Excavated and backfilled utility clearance ticle "
.62
3,06
1.1
. 1.3
STIFF,
SILTY CLAY TOCLAY * MOISTTO
VITH VERY STIFF LAYERS AND SANDY SILT LAYERS
(Probable embankment fill) <
gﬂw
17.62
18,16
40.67
5 , 12.20
[} SEISMIC SHEAR WAVE VELOCITY (fi/s} 1600

Latitude: 38.12324 Longitude; -80.25558

PROJECT NAME:Ameren UE Rush Island Levee InvegoPR A TI G R A PHIC S

PROJECT NUMBER:09-110-090

R1 DATE:8/28/2009 TIME:9:35 AM
SOUNDING NUMBER:CP-01

CPO1



410

45

5¢

55

70

7%

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP01

qc is EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (56) 0 {tsf) 600 {laf) [ {uS/cm) 200{)
2.20
Ha.72
15.24
548
DENSE, +16.77
SAND TO SILTY SAND
W SOME VERY DENSE LAYERS
18.29
[19.82
21.34
22.87
Vs F 24,39
[] SEISMIC SHEAR WAVE VELOCITY (f/s) 1600

Latltude: 38.12324 Longilude: -90.25558

PROJECT NAME:Ameren UE Rush Island Levee Inve
PROJECT NUMBER:09-110-090 §°f‘RA TIGRAPHICS

R1 DATE:8/28/2009 TIME:9:35 AM
SOUNDING NUMBER:CP-01

Depth (m

CPO1



a0

100

105

110

115

120

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP01

-3 fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (isf) 600 {ts) 0 {uScm) 2008, .o
810 (
MROIUM DENSE,
D TO SILTY SAND
WIT| DENSE AND LOOSE LAYERS
25.91
27.44
lod.1
DENSE,
TO SILTY SAND 28.98
30,49
32,01
r33.54
-35.06
Vs -36.59
0 SEISMIC SHEAR WAVE VELOCITY (fs) 1600

Latitude: 38.12324 Longltude: -90.25558

PROJECT NAME:Ameren UE Rush Island Levee lnve§qivR ATIGRAP, HICS

PROJECT NUMBER:09-110-090

R1 DATE:8/28/2009 TIME:9:35 AM
SOUNDING NUMBER:CP-01

—. Bepth m)

CPO1



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

3.08

6 15 EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVIYY
o8 (%) 0 (ts0) 600 {tsf) 0 {uSfem) 2000
Excavdted and backfilled ulliity clearance hoie : he
10 1105 E
11.8
MOISTTOWE

=

|l INTERLAYERED
ible embankment fill)

1 STIFF,
SILTY CLAY TO CLAY *
gProbable embankment fill
~
. 2
8 | L 28
7
. B32
% f

DIUM DENSE, SANDY

94

L
L

!

AND STIFF TO VERY STIFF, CLAYEY SILT é
%

16,10

9.1§

12.20

15.24
DENSE,
D TO SILTY SAND
€0 18,29
ined layer @68 3
70 21,34
8o v r 24.39

1] SEISMIC SHEAR WAVE VELOCITY (#/s)

- 1600 fisec True Shear Wave Velocily
® . 1600 frsec Pseudo interval Recelver 1

1600

Latitude: 0.00000 Longitude: 0,00000

PROJECT NAME Ameren UL RueR e
PROJECT NUMBER:09-110-090

dLvee el D A TIGRAPHICS

R1 DATE:8/27/2009 TIME:5:25 PM
SOUNDING NUMBER:CP-02

Depih {m)

CPO2



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

g¢ fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
o 8 (%) 0 (ish) 600 (1) [ {uSiem) 200p
d and backfilled utility claarance hole ki

— STIFF,
14.0 86SILTY CLAY TO CLAY *
b (Probable embankment fill)

MOIST TQAEL———

4,57

§

? -

-

HE

15

30

TERLAYERED
AND STIFF TO VERY STIFF, CLAYEY SILT
ssible embankment fill}

504

105 1 132,01
120 Vs T -36.59
0 SEISMIC SHEAR WAVE VELOCITY (fs) 1600 I
2: :g :z::cc ;::j::::g:;’;::;‘::’, Latiude: 0.00000 Longltude; 0.00000
PROJECT NAME Ameren L RUA TR LS e 'ﬁ’v2e§0?{ = R1 DATE:8/27/2000 TIME.5:25 PM 7
PROJECT NUMBER:09-110-090 RATIGRAPHICS SOUNDING NUMBER:CP-02
TT)

Depth (m




CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

15

Jo

45

7%

105 -

120

* Indicates lightly overconsolidaled soll

heavily over d or cemenled soil

qt Bg uz
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TIP END BEARING RESISTANCE RATIO [ PORE PRESSURE 30
8 (%} 0 {tafy €00 0 {tsf a
Excavated and backfilled ulility clearance hole
105 106,
STIFF, PARTIALLY SATURATED
SILTY CLAY TO CLAY *
(Probable embankment fill} .57
S
311 ; +9.15
INTERLAYERED
DIUM DENSE, SANDY SILT AND STIFF TQ VERY STIFF, CLAYEY SILT
(Possible embankment filt}
[3.72
50.4
H DENSE,
SAND
+18.29
i er @68.3
;
% }22.07
i
l
i
:!
1 1 27.44
i
32.01
12 STATIC WATER 36.59
PRESSURE

Latitude: 0.00000 Longitude: 0.00000

PROJECT NAME:Ameren UE Rush lsland Levee lnvegaiyR A TIG R A P HIC S

PROJECT NUMBER:09-110-090

R1 DATE:8/27/2009 TIME:5:25 PM

SOUNDING NUMBER:CP-02

pih gm)

De

e ——

CPO2



10

1§

30

35

40

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

qc s
CONE TIP FRICTION SLEEVE

EC

"~ PROJECT NAME:Ameren UE Rush Island Levee |nve§0flR ATIGRAPHICS |

PROJECT NUMBER:09-110-090

FR SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONoucTIVITY
8 (%) [] (tsh) 600 {tsf) [ {uSkem) 200D
Excavated and backfllsd ulility clegrance hole =

1.52

105 3.06
STIFF,
SILTY CLAY TO CLAY * 1.8
{Probable embankment fill} = W
B

14.57

16.10

17.62

19.156
31.1

INTERLAYERED
EDIUM DENSE, SANDY SILT AND STIFF TO VERY STIFF, CLAYEY SILT
{Possible embankment fill)
4 110.87
Vs 12.20
0 SEISMIC SHEAR WAVE VELOCITY (fUs) 1600

Latlude: ¢.00000 Longitudoe: 0.00000

R1 DATE:8/27/2009 TIME:5:25 PM
SOUNDING NUMBER:CP-02

Depih {m)

L

CP02



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

qc ts EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
a0 8 (%) 0 (1) 600 (tsn [] 2000, .
45 13,72
§0 ﬁso 4 15.24
DENSE,
SAND TO SILTY SAND
113 16.77
60 18.29
65 119,82
- fine grained layer @€8.3
70 21.34
s 22.87
[ : 24.39

Vs
0 SEISMIC SHEAR WAVE VELOCITY (fus) 1600

Lalltude: 0.00000 Longitude: 0.00000

PROJECT NAME:Ameren UE Rush Island Levee lnvegorR A TI G R A Pl'_;IC s

PROJECT NUMBER:09-110-090

R1 DATE:8/27/2009 TIME:5:25 PM
SOUNDING NUMBER:CP-02

T

Deopth (m)

CPo2



85

100

105

110

15

120

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP02

1
- — e

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY

8 (%) a {tsi) 600 {tsf) 0 {uSicm) ZW&. 18 ’
!
]
]
!
{
26,91 1
i
i
27.44 !
!
]
|
|
]
120.86 "
g
l30.49 54
o
]

32,01

33.54

+35.06

Vs 1 F 36.59

[/} SEISMIC SHEAR WAVE VELOCITY (fts) 1600
|
Latitude: 0.00000 Longitude; 0,00000
PROJECT NAME:Ameren UE Rush Isiand Levee Inve - "~ R1DATE:8/27/2008 TIME:5:25 PM i
PROJECT NUMBER:09-110-090 STRATIGRAPHICS SOUNDING NUMBER:CP-02

CcPo2



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

qc fs EC
FR CONE TiP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
0 8 (3%) (] {tsf) 800 (1sf) 0 {uSfem) 2000
f Gravelly roadbed
STIFF,
CLAYEY SILT TO SILTY CLAY
WTH SANDY SILT SEAMS
{Probable embankmen fill)
3.05
Eg 16.10
% 19,15
e
12.20
16.24
18,29
- clayay layer @61.1
S
70 4 P 21,34
—
6 <] 089
J
[
> (__ﬁs
80 Vs 0 B 24.29
[ SEISMIC SHEAR WAVE VELOCITY (flfs) 1600

@) . 1600 fi/sec True Shear Wave Velocity

®).. 1600 fUsec Pseudo Interval Recaiver 1
e B _4500+4 2
PROJECT NAME:Ameren UE Rush 191and Levee Tnve

PROJECT NUMBER:08-110-090 SPRATIGRA PHICS

Lalliude: 0.00000 Longltude: 0.00000

R1 DATE:8/27/2009 TIME:3:19 PM
SOUNDING NUMBER:CP-03

—

—~-Ofpin(m)

CP03



CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

[0 s EC
R CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
o 8 {54} o (1s0) 600 (1s0) ] " (uSfem) 2009 ‘
e | Gravelly roadbed —————
STIFF,
CLAYEY SILT TO SILTY CLAY ‘%
_MTH SANDY SILT SEAMS
&/ 7{Probable embankment fil) b=
&é} 35 %
—m—
m —
16 4,57
1
%58
50
28
30 > 9.15
—
DENPBE TO DENSE,
AT
4 1 : Possible emjbankment fil) 13.72
Ni
i 3
£ 60 18.29 5
£ er @61.1 8
PN
7% = S B 22,87
3 | ]
S0 +27.44
ine-grained Ia; 8.0
105 k32.01
120 5 36.59
o SEISMIC SHEAR WAVE VELOCITY {ft/s) 160D
Q) - 1600 fusec True Shear Wave Velocily
- 1600 fusec Pseudo Interval Receiver 1 Latitude: 0.00000 Longttude: 0.06000
- — -1 G0a secFeeudyinteryal Recomer2——— _— - - — .
PROJECT NAMEy\meremhusﬁ‘i“si'anﬁev‘é‘é’?nvegq? R1 DATE:8/27/2009 TIME:3:19 PM !
RATIGRAPHICS SOUNDING NUMBER:CP-03 N

PROJECT NUMBER:09-110-080

CP03



[unmin rsiy

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

qt Bq u2
FR CORRECTED FOR PORE PRESSURE EFRECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TP END BEARING RESISTANGE RATIO 0 PORE PRESSURE 30
0 8 (%) 0 {tsf) 600 [ {tsf) 3
25 (—*” — Gravelly roadbed
STIFF,
CLAYEY SILT TO SILTY CLAY
WTH SANDY SILT SEAMS
(Probable embankment fil)
18 PARTIALLY SATURATED [4.57
0 9,15
40.6 Erximale water table
MEDIUM DENSE TO DENSE,
SAND YO SILTY SAND
- WITHCLAYEY SILT LAYERS 1372
Possible embankment fill) .
kS
535 <g
= —————— _DENS! e -
SAND T m
£ ﬁ’,’gﬁ } L18.29
ye er @61.1 Tr. T
1] 122,07
1) 27.44
105 4 32,01
120 .2 STATIC WATER 36.59

b lightly fdated soil PRESSURE
** Indicales heavily overconsolidaled ar cemented soll

Latitude: 0.00000 Longliude: 0.00000

PROJECT NAME:Ameren UE Rush island Levee Inve T T R1 DATE:8/27/2009 TIME:3:19 PM
PROJECT NUMBER:09-110-090 SPRATIGRAPHICS SOUNDING NUMBER-CP-03

Qepln (m)

|

CPO3



[onth i

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

q¢ fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIMITY
0 8 (%) ] (1sn) 600 sf) 0 {uSlem) 2000
7 Gravally roadbed
25
STIFF,
CLAYEY SILT TO SILTY CLAY
WTH SANDY SiLY SEAMS
(Probable embankmeni fil}
5 1.52
10 }3.05
e
15 [4.57
20 [6.10
23 [7.62
30 19,15
s +10.67
40 Vs 12.20
(J SEISMIC SHEAR WAVE VELOCITY (fUs) 1600

PROJECT NAVEAmeren UE Rush lsand Levee Invegiapry ATIGRAPHICS )

PROJECT NUMBER:09-110-090

Latitude: 0.00000 Longiude: 0.00000

R1 DATE:8/27/2009 TIME:3:19 PM
SOUNDING NUMBER:CP-03

Depih {m

CPO3



| e

40

45

50

58

60

&5

70

75

a0

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

qc¢ is EC
FR CONE TIP FRICTION SLEEVE SOIL BLECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (1sf} 600 (tsf) ] (uSfcm) 200?2‘ 20
406 ~_I1
MEOIUM DENSE TO DENSE,
SAND TO SILTY SAND
WITH CLAYEY SILT LAYERS
{Possible embankment fill)
13.72
16.24
535
DENSE,
TO SILTY SAND
H6.77
+18.29
- clayey layer @61.1

r19.82

21,34

1 22,87
Ve 24.39

0 SEISMIC SHEAR WAVE VELOCITY {fUs) 1600

"PROJECT NAME:Ameren UE Rush Island Levee inv
PROJECT NUMBER:09-110-090

“CPRATIGRAPHICS

Lathude; 0.00000 Longltude: 0,00000

R1 DATE:8/27/2008 TIME:3:19 PM
SOUNDING NUMBER:CP-03

Depth {m}

N SO

CP03



Ammin 1y

85

85

100 4

105

110 4

115

120

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CP03

qc fs EC
FR CONE TIP FRICTION SLEEVE SOl ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (tsf) 600 (1s) 0 (uS/cm) 2000 30

26.91

- fina gralned layer @98 G

30.49

}32.01

F33.54

35,06

-26.59

Vs
a SEISMIC SHEAR WAVE VELOCITY (fUs) 1600

Lalitude; 0.00000 LongHude: 0.00000

PROJECT NAME:Ameren UE Rush Isfand Levee Inve . R1 DATE:8/27/2009 TIME:3:19 PM
PROJECT NUMBER:09-110-080 gquA TIGRAPHICS SOUNDING NUMBER:CP-03

Oepth {m]

CP03



(o

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

qc fs EC
FR CONE TP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
0 [ ] (%) 0 (1sf) 600 (ts) 0 {uSicm) 2000
27 ;—-T—%W rn#ﬁed and base EC dala not collecled £
INTERLAYERED
\YEY SILT. SANDY SILT, AND SILTY CLAY
5 {Probable embankment filt)
é% &ﬁ? 3,05
]
3 15.10
.ia: 19.15
5 12.20
LMLAQ
"
20 MEDIUMLDENSE,
¢ sAN Jsﬁ?.w SAND 1524
1
76
13
10.29
25
ENS!
SAND TO 94| AND
TH SOME MEDI SE LAYERS
70 }21.34
80 7 r 24.39

0 SEISMIC SHEAR WAVE VELOCITY (fvs) 1600

8. 1600 fusec True Shear Wave Velocily
- 1600 ft/sec Pseudo Interval Receiver 1

Latitude: 38.11862 Longitude: -90.25739

__.—-—_-—%71 ecPs
PROJECT NAME:Ameren Ut Fush Iefand Leves T

PROJECT NUMBER:09-110-090 ‘egoiyRA TIGRAPHICS

R1DATE:8/27/2008 TIME:11:42 AM

SOUNDING NUMBER:CP-04

Depth (m)

CP04



CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

75

106

120

qc 1s EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 3 (1) §00 (1sf) 0 (uSfem) 2000
e j}—_—T_—:Eﬁ;"y rogibdd and base EC dala not collecied "
INTERLAYERED
%,MEY SILT. SANDY SILT, AND SILTY CLAY
(Probable embankment fill)
26 g'.?g
|
4181
H4.67
9
18,15
3.72
ng&e"ﬂENss.
S4N 5’ SILTY SAND
76
5513
18,29
JBS ,
DE
8 $AND
M DENSE LAYERS
1 =il t22.87
r2r.44
- very hard Interface
32.01
[ T 36.59

s
] SEISMIC SHEAR WAVE VELOCITY (ft/s)

@) - 1600 frsec True Shear Wave Velocity

1600

® . 1600 fusec Pseudo interval Receiver 1

Latitude: 38,11862 Longitude: .90,25739

PROJECT NAMEAmSres S RT T PR ess fer
PROJECT NUMBER:09-110-090

2
Z

B PRATIGRAPHICS

R1 DATE:8/27/2009 TIME:11:42 AM
SOUNDING NUMBER:CP-04

| S—

Depth {m

CP04



CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

15

30

46

&0

75

105

120

qt Bg u2
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TIP END BEARING RESISTANCE RATIO (] PORE PRESSURE 30
8 {%) [ ] {1sf) 600 0 (tsf) 3
g—-——"&'ﬁeiy roadbed and base -
" I
INVERLAYERED
CLAYEY SILT. SANDY SILT, AND SILTY CLAY
(Prababie embankment fill}
I .67
210
PARTIALLY SATURATED
19.15
Approximate water tabla

13.72

48 0

MEDIUM DENSE,
SAND TO SILTY SAND

118.29

63.5

DENSE,
SAND TO SILTY SAND
SOl [UM DENSE LAYERS
F22.87
+27.44
- very hard Interface FQS 5
132.01
13 T STATIC WATER 6.59
PRESSURE

¢ indit lighlly overcor soil
** indicales heavily overconsolidated or cemented soll

PROJECT NAME:Ameren UE Rush Island Levee [nve
PROJECT NUMBER:09-110-090 SPrRA TIGRAPHICS

Latifude: 38.11862 Longltude: .90,25739

"R1 DATE:8/27/2008 TIME-11:42 AM
SCUNDING NUMBER:CP-04

Depth(m)  _____

CP04



10

15

20

25

35 9

40

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

qc fs EC
FR CONE TP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 {%} [] (is0) 60D {tsf) 0 (uS/em) 2000
liy roadbed and base £C data not collected "
40
INTERLAYERED
CLAYEY SILT. SANDY SILT, AND SILTY CLAY 14.62
(Probable embankment fill) *
+3.06
H4.67
16.10
17.62
9.15
10.67
Ve F 12.20
0 SEISMIC SHEAR WAVE VELOCITY (fi/s) 1600

Lalitude: 38.11862 Longllude: -90,25739

PROJECT NAME:Ameren UE Rush Istand Levee Inveguf(R;l TI G R A PHIC S

PROJECT NUMBER:09-110-090

R1 DATE:8/27/2009 TIME:11:42 AM
SOUNDING NUMBER:CP-04

Oepth (m}

CPO4



40

45

50

65

70 1

75

]

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

qc {s EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 {tsl) 600 {isf) 0 (uSicm} Znﬂf
< 22
+43.72
149.0
MEDIUM DENSE,
SAND TO SILTY SAND 15,24
16,77
18,29
635
DENSE,
SAND TO SILTY SAND
WITH SOME MEDIUM DENSE LAYERS
19.82
21.34
22.87
24.39

s
SEISMIC SHEAR WAVE VELOCITY (fUs) 1600

tatllude: 38.41862 Longllude: -90.2573%

PROJECT NAME:Ameren UE Rush Island Levee lnvegof;R A %;G R A PT'I IC S

PROJECT NUMBER:09-110-090

R1DATE:8/27/2000 TIME:11:42 AM

SOUNDING NUMBER:CP-04

Depth (m)

CP0O4



95

100

105

110

115 1

120

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP04

qc is EC
FR CONE Tif FRICTION SLEEVE SO ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 {9} (1] {tsf) 600 {tsf) [ {uS/cm) zaa,p: 2
126.91
127.44
- very hard interface
20,96
30.49
32.01
33.54
-36.06
'3 0 -36.59
[ SEISMIC SHEAR WAVE VELOCITY (iU's) 1600

Latitude: 38.11862 Longltude: .80.25739

PROJECT NAME:Ameren UE Rush Island Levee Inve - R1 DATE:8/27/2009 TIME:11:42 AM

§°FRA TIGRAPHICS SOUNDING NUMBER:CP-04

PROJECT NUMBER:09-110-090

Dapth (m)

CP04



CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

70

qc
CONE TIP

FR
FRICTION RATIO END BEARING RESISTANCE

8 %) [ (Isf)

s
FRICTION SLEEVE
RESISTANCE
{isn

EC
SOIL ELECTRICAL
CONDUCTIVITY
o {uStem) 2000

[ GraveFrasaoad

21 7

STIFF,
SILTY CLAY TO CLAY *
(Probable embankment fill)

| &
42
L "
o

WITH SOME SANDY SEAMS AND LAYERS

{Probable embankment fil)
34

L]

VERY LOOSE YO MEDIUM DENSE,
ILTY SAND TO SANDY SILY
WITH SOMEIGLAYEY SILT SEAMS AND LAYERS

1o4  FIRM TO STIFF,

ILTY CLAY TO CLAY *
rpbable embankment fil)
I

NTERLAYERED
LOOSE. SILTY SANDY SILT AND SILTY CLAY
{ e embankment fill}
7

UM DENSE TO DENSE,
SAND TO SILTY SAND
{Poss| h:oi nalive soif)
75
[[1

~ STIFF,
TY CLAY TO CLAY

|
MEDIUM DENSE, SAND AND FIRM TO STIFF, SILTY CLAY

NSE,
68, SILTY SAND

—

Sait EC not measured

F3.05

16.10

9,15

12.20

16,24

18.29

121,34

24,39

Vs

] SEISMIC SHEAR WAVE VELOCITY (s)

®) . 1600 fsec True Shear Wave Velocity
® . 1600 fsec Pseudo Interval Receiver 1

1600

Latitude: 38,12265 Longliude: -90.26122

i, 5
mieryal-Receyerz

PROJECT NAME:Am?}?mmﬁTgYand Levee Invego?R ATIGRAPHICS

PROJECT NUMBER:09-110-090

R1 DATE:8/27/2009 TIME:9:12 AM
SOUNDING NUMBER:CP-05

___Deplh (m)

CP05



CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

qc is EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
0 8 (%) 0 {tsf) 600 (isf) ] (uSiem) 2000
21 H———=Gravelly Toadbed Soll EC not measured v
STIFE,
SILTY CLAY TO CLAY *
WITH SOME SANDY SEAMS AND LAYERS
: 47QProbable embankment fil)
L-’ 42
16 ¥ LOOSE TO MEDIUM DENGE, 457
HUTY SAND TO SANDY SILT
CLAYEY SILT SEAMS AND LAYERS
EE{Probable embankment fill}
517 . FIRM TO STIFF,
LBLIX CLAY TO CLaY -
30 E180able embankment fill) 19.15
k. LERLAYERED
A0ID, SANDY SILT AND SILTY CLAY
(P{obabia embankment fill)
7.4 087
395
= ENSE TO DENSE,
4 ILTY SAND
— nalive soil)
45 13.72
47.6
56.9 543
L REE:
60 Is10 18,29
75 2 22.87
9 4 - very hafd Interfacs 27.44
105 32.01
120 Ve 36.59
0 SEISMIC SHEAR WAVE VELOCITY (fu's) 1600

Doph m)

®) . 1600 fsec True Shear Wave Velocity

Q’ 1600 fUsec Pseudo Interval Receiver 4 Latitude: 38,12265 Longltude; -90,26122

R1 DATE:8/27/2000 TIME:S:12 AM
SOUNDING NUMBER:CP-05

‘PROJECT NAME: Amere%ghusﬁ‘fsTéﬁa Levee Inve
PROJECT NUMBER:09-110-090 SPrA TIGRAPHICS

CP0s



15 1

30

45

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

q Bq u2
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TIP END BEARING RESISTANCE RATIO [ PORE PRESSURE 30
8 {%) 0 (isf) 600 a {Ish 3
e iy roganed 0

STIFF,
SILTY CLAY TO CLAY *
WITH SOME SANDY SEAMS AND LAYERS
{Probable embankmen (ill)

VERY LOOSE YO MEDIUM DENSE,
SILTY SAND TO SANDY SILT
WITH SOME CLAYEY SILT SEAMS AND LAYERS
(Prabable embankment fill)
26.5

FIRM TO STIFF,
SILTY CLAY TO CLAY *
{Probable embankment fill)

1
INTERLAYERED
LOOSE, SILTY SAND, SANDY SILT AND SILTY CLAY
;‘ (Pmbabla embarkmeni filly
395

o

MEDIUM DENSE TO DENSE,
SAND TO SILTY SAND
{Possible native soll)

47.8

STIFF,
SILTY CLAY TO CLAY

A,...

i 3 Perched water

—

T
b

[4.57

19.15

56.9
§ 1 E
;: 60 10 SA LTY SAND ‘:;i 18,20 5
¢ INTERLAYERED = S S —— g
= 5 MEDIUM DENSE, SAND AND FIRM YO STIFF, SILTY CLAY \_“\ \ e
67.0 R S
DENSE ]
0 SILTY SAND \)
75 } :22.87
d
)
3
J !
] !
% - very ha{d Interfece @90.0 \ 127,44
105 1 +32.01
120 13 STATIC WATER 36.69
* Indicates lightly overconsalidaied soil PRESSURE
b heavily aled or sail
Latitude: 38.42255 Longltude: -90.26122 J'
" TPROJECT NAME:Ameren UE Rush Isiand Levee Inve T 7R1DATE:8/27/2009 TIME.9:12 AM |
PROJECT NUMBER:09-110-090 SPRATIGRAPHICS SOUNDING NUMBER:CP-05

CPOS



10

16

20

[

25

3§

40

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

~s

39 5%
Z

qc is EC
FR CONETIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) [ (tsf) €00 {1sf) [ {uSfcm) 2000
/,) yroadbod Soil £C not measured
STIFF,

-

SILTY CLAY TO CLAY *
WTH SOME SANDY SEAMS AND LAYERS
{Probabla embankment fill)

|
( WITH SOME CLAYEY SILT SEAMS AND LAYERS
i

VERY LOOSE TO MEDIUM DENSE,
SILTY SAND TO SANDY SILT

{Prababla embankment fill)

}
5

31.3

FIRM TO STIFF,
SILTY CLAY TO CLAY *
(Probable embankmen! fif)

1
i LOOSE, SILTY SAND, SANDY SILT AND SILTY CLAY
(
Y MEDLunLnENSEIO.DENSL

NTERLAYERED
Probable embankment fil}

.05

H4.57

16,10

-7.62

19,15

10,67

1220

D TO YEL.TY SAND
SEISMIC SHmWMUEﬁDCITY (it/s} 1600

PROJECT NAME:Ameren UE Rush Island Levee Inve -
PROJECT NUMBER:08-110-090 SPrRATI GRAPHICS

Latitude: 38.12265 Longitude: -90.26122

R1 DATE:8/27/2009 TIME:9:12 AM
SOUNDING NUMBER:CP-05

Depth (m)

CPO5



[

40

45

55

65

70

75

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

24.39

Vs

qc fs £C
FR CONETIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) (] (1sM) 600 {Isf) 0 (uSiem) ZMPZ.
20
% o
47.6
STIFF,
SILTY CLAY TO CLAY
116,24
16.77
56.8
‘\QEQ'SE.
SANDTC SAND
18.29
610
INTERLAYERED
MEDIUM DENSE, SAND AND FIRM TO STIFF, SILTY CLAY
19.82
67.0'
DENSE,
SAND TO SILTY SAND
21.34
22.87
[}

SEISMIC SHEAR WAVE VELOCITY (fs) 1600

PROJECT NAME:Ameren UE Rush Isiand Leves lnvegaf‘R A 7:1 é RA PZIC-S

PROJECT NUMBER:09-110-090

Latitude; 38.12255 Longitude: -80.26122

R1 DATE:8/27/2009 TIME:9:12 AM
SOUNDING NUMBER:CP-05

.. . Depth (m)

CPO5



86

100

105

110

115 1

120

CPTU-S LOG WITH LITHOLOGIC EVALUATION CP05

FR
FRICTION RATIO
[ {%) (]

ge

fs
CONE TIP FRICTION SLEEVE
END BEARING RESISTANCE RESISTANCE

(tsn

600 {ts))

EC
SOIL ELECTRICAL
CONDUCTIVITY

o {uSlem) 2009, o

- very ha{d Interface @90,

125,91

28.96

30,49

32.01

33,54

+35.06

36,59

vs

SEISMIC SHEAR WAVE VELOCITY (fi/s) 1600

Latitude: 38.12256 Longitude: .90,26122

" PROJECT NAME:Ameren UE Rush Island Leves lnvegu?(R ATIGR AP HIC S

PROJECT NUMBER:09-110-090

R1 DATE:8/27/2008 TIME:8:12 AM
SOUNDING NUMBER:CP-05

_Depth(m} = _

_

CP05



REITZ & JENSINC - Gonsulting Engineers
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REITZ & JENSING - Consulting Engineers

Hydrology Analysis
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Wate rs h ed MOde I Sc h ematlc Hydraflow Hydrographs by [ntelisolve v8.23

5 - Polish Pond
4 - Ash Pond

1 - Gen Plant Zone 2. Cosl Pile

3 - Plant Process Flow

\’s - Plant + Coal Pile+Process Flow

Internal Ditch

!‘.8 - all flows into polish pond

A4

9 - Polish pond outlet w

Project: Trial 04 20 cfs base flow.gpw Tuesday, Jan 5, 2010




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.23

2

d.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) {min) {actt) (ft) (acft)

1 SCS Runoff | 63.88 6 935 40.508 -~ — — Gen Plant Zone

2 SCS Runoff | 41.10 5 935 26.944 — — — Coal Pile

3 Manual 20,00 5 5 49,587 — oovee — Plant Process Flow

4 SCS Runoff | 58.35 5 935 34.925 — — — Ash Pond

5 SCS Runoff | 21.09 5 925 16.086 — B o Polish Pond

6 | Combine 124.99 5 935 116.039 | 1,2,3, ——- e Plant + Coal Pile+Process Flow

7 Reach 124.99 5 940 116.177 6 B — Internai Ditch

8 | Combine 204.24 5 935 167.188 | 4,5,7 ——— — all flows into polish pond

9 Reservoir 28.95 5 1470 165.227 8 399.87 124 Polish pond outiet

Trial 04 20 cfs base flow.gpw

Return Period: 100 Year

Tuesday, Jan 5, 2010




Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 1
Gen Plant Zone

Tuesday, Jan 5, 2010

Hydrograph type = SCS Runoff Peak discharge = 63.88 cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = 5 min Hyd. volume = 40.508 acft
Drainage area = 86.300 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (T¢) = 30.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484
Gen Plant Zone

Q(cfs) Hyd. No. 1 — 100 Year Q (cfs)
70.00 70.00
60.00 //\‘ 60.00

/ \' 50.00

50.00 : \]
40.00 ' 40.00
_ J 1 o oo

30.00 B I
/

20.00 ,f B = \ \ ' I 20.00
- i - /)

10.00 / / \ 10.00
0.00 ' 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Jan 5, 2010
Hyd. No. 2
Coal Pile
Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 100 yrs Time to peak =
Time interval = 5 min Hyd. volume = 25.944 acft
Drainage area = 60.800 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) = 12.00 min
Total precip. = 7.10in Distribution =
Storm duration = 24.00 hrs Shape factor =
Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 - // 10.00
yd —
0.00 0.00
0 2 4 6 8
Time (hrs)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Jan 5, 2010
Hyd. No. 3
Plant Process Flow
Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 5 min Hyd. volume = 49.587 acft
Plant Process Flow
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

——— Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Jan 5, 2010
Hyd. No. 4
Ash Pond
Hydrograph type = SCS Runoff Peak discharge = 58.35cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = 5 min Hyd. volume = 34.925 acft
Drainage area = 84.900 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 33.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484

Ash Pond
Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
60.00 60.00
50.00 r 4 50.00
40.00 40.00
30.00 O 30.00

//‘ ne .

10.00 - -

d 0.00
0 2 4 B 8 10 12 14 16 18 20 22 24 26

Time (hrs)

0.00



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Jan 5§, 2010

Hyd. No. 5
Polish Pond
Hydrograph type = SCS Runoff Peak discharge = 21.09 cfs
Storm frequency = 100 yrs Time to peak = 15.42 hrs
Time interval = § min Hyd. volume = 16.086 acft
Drainage area = 29.000 ac Curve number = 100
Basin Slope = 0.0% Hydraulic length = Oft
Te method = USER Time of conc. (Tc) = 10.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484
Polish Pond
Q (cfs) Hyd. No. § — 100 Year Q (cfs)
24.00 24.00
20.00 ’_ _,r_‘ 20.00
16.00 16.00
12.00 —\L 12.00
8.00 j—/— 8.00
Af — 1\l [

4,00 7 4.00
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 6

Plant + Coal Pile+Process Flow

Tuesday, Jan 5, 2010

Hydrograph type = Combine Peak discharge = 124.99 cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = 5§ min Hyd. volume = 116.039 acft
Inflow hyds. =1,2,3 Contrib. drain. area= 147.100 ac
Plant + Coal Pile+Process Flow
Q (cfs) Hyd. No. 6 — 100 Year Q (cfs)
140.00 140.00
,20.00 120.00
100.00 \\ 100.00
80.00 - \\ 80.00
60.00 // [_‘h\‘ \_\ - 60.00
40.00 j/ﬂ = 5 \\ P lun\ 40.00
20.00' __/ / . N —\—:: . - 20.00
0.00 = \ 0.00
0 5 10 15 20 25 30 35
Time (hrs)
~—— Hyd No. 6 = Hyd No. 1 —=— Hyd No. 2 w—— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 7
Internal Ditch

Tuesday, Jan 5, 2010

Hydrograph type = Reach Peak discharge = 124.99 cfs

Storm frequency = 100 yrs Time to peak = 15.67 hrs

Time interval = 5 min Hyd. volume = 116.177 acft

Inflow hyd. No. = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal

Reach length = 1800.0 ft Channel slope = 03%

Manning's n = (0.009 Bottom width = 10.0 f

Side slope = 0.5:1 Max. depth = 8.0ft

Rating curve x = 1.886 Ratingcurvem = 1.516

Ave. velocity = 7.86 ft/s Routing coeff. = 0.9967

Modified Aft-Kin routing method used.

Internal Ditch

Q(cfs) Hyd. No. 7 - 100 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 : \\ 80.00

60.00 « \\ 60.00

40.00 / _ AV \ : 40.00

20.00 / ' 20.00

0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

e Hyd NoO. 7 = Hyd No. 6
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Jan 5, 2010
Hyd. No. 8
all flows into polish pond
Hydrograph type = Combine Peak discharge = 204.24 cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = § min Hyd. volume = 167.188 acft
Inflow hyds. = 4,57 Contrib. drain. area= 113.900 ac
all flows into polish pond
Q (cfs) Hyd. No. 8 — 100 Year Q (cfs)
210.00 j\ 210.00
180.00 \ 180.00
150.00 \ 150.00
120.00 ﬂk\.\ 120.00
90.00 / i S .. \\\\ 90.00
60.00 /) // \\ : ‘U"‘ 60.00
— / r\-\ ' k 30.00
=\ JL 0.00
20 25 30 35
Time (hrs)
= Hyd No. 8 e Hyd No. 4 ~— Hyd No. 5 e Hyd No. 7
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Jan 5, 2010
Hyd. No. 9
Polish pond outlet
Hydrograph type = Reservoir Peak discharge = 28.95cfs
Storm frequency = 100 yrs Time to peak = 24.50 hrs
Time interval = 5 min Hyd. volume = 165.227 acft
Inflow hyd. No. = 8 - all flows into polish pond Max. Elevation = 399.87 ft
Reservoir name = Polish pond Max. Storage = 124.215 acft
Storage Indication method used.
Polish pond outlet
Q (cfs) Hyd. No. 8 — 100 Year Q (cfs)
210.00 210.00
:80.00 180.00
150.00 150.00
120.00 +—— 120.00
90.00 +—Hll 90.00
60.00 - ! 60.00
30.00 - e 30.00
; = \\
0.00 ' i _&uusia 0.00
0 20 40 60 80 100 120 140 160 180 200 220

Time (hrs)

——— Hyd No. 9 - Hyd No. 8 7771 Total storage used = 124.215 acft



Pond Report 12

Hydraflow Hydragraphs by intelisolve v8.23

Pond No. 2 - Polish pond
Pond Data

Contours - User-defined contour areas. Average end area

Tuesday, Jan 5, 2010

method used for volume calcufation. Begining Elevation = 395.00 fi

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqff)  Incr. Storage (acft) Total storage (acft)

0.00 395.00 823,284 0.000 0.000

2.00 397.00 1,176,165 45.901 45,901

3.00 398.00 1,187,259 27.128 73.029

4.00 399.00 1,189,548 27.282 100.311

5.00 400.00 1,196,314 27.386 127.697

6.00 401.00 1,203,130 27.542 155.239

7.00 402.00 1,209,997 27.699 182.938

8.00 403.00 1,216,913 27.857 210.795

9.00 404.00 1,223,879 28.016 238.812
10.00 405.00 1,230,895 28.177 266.989
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsi] Al B [€ [P
Rise (in) = 24.00 Inactive Inactive Inactive CrestLen(ft) = 6.28 Inactive Inactive Inactive
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 395.10 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 270 3.33 3.33 3.33
invertEL (ft) = 385.00 0.00 0.00 0.00 Weir Type = Riser —- - -
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 5,00 0.00 0.00 nfa
N-Value = 013 013 013 nl/a
Orifice Coeff. = 0.67 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Wet area)
Multi-Stage =nla No No No TW Elev. (ft) = 360.00
Note: CulverV/Orifica outflows are analyzed undar inlst (ic) and outiat (oc) control. Weir risers checked for orifice condilions (Ic) and submergance (s}
Stage () Stage / Discharge Elev (ft

405.00

10.00 /

/ 403.00

8.00
/

401.00

6.00

4.00- // —1- 399.00

e

2.00 // 397.00
_._————"" =
/ F/—-
0.00 - 395.00
0.00 4.00 8.00 12.00 16.00 20.00 24,00 28.00 32.00 36.00 40.00 44.00
Discharge (cfs)

w— Tolal Q



1
wate rs h ed MOd el sc h emati c Hydraflow Hydragraphs by Intelisolve v9.23

5 - Polish Pond
4 - Ash Pond

1- Gen Plant Zo
Gen Plant Zone , - al Pile

3 - Plant Process Flow

l‘ls - Plant + Coal Pile+Process Flow

(‘-8 - all flows into polish pond

v

9 - Polish pond outlet w

Project: Trial 05 20 cfs base flow start 403.gpw Tuesday, Jan §, 2010




Hydraflow Hydrographs by Intelisolve v9.23

2

Hydrograph Summary Report

id.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
NG, type flow |interval| peak volume hyd(s) elevation strge used description
{origin) {cfs) {min) {min) (acft} {ft) (acft)

1 SCS Runoff | 63.88 5 935 40.508 - e e Gen Plant Zone

2 SCS Runoff | 41.10 ) 935 25.944 - —— oo Coal Pile

3 | Manual 20.00 5 5 49.587 — — ——— Plant Process Flow

4 SCS Runoff | 58.35 5 935 34.926 o~ e o Ash Pond

5 SCS Runoff | 21.09 5 925 16.086 — e e Polish Pond

6 Combine 124.99 5 935 116.039 1,2, 3, — — Piant + Coal Pile+Process Flow
7 Reach 124.99 5 940 116.177 6 eones — internal Ditch

8 Combine 204.24 5 935 167.188 | 4,5,7 e s———n all flows into polish pond
9 Reservoir 27.93 5 1475 166.243 8 407.44 126 Polish pond outlet

Trial 05 20 cfs base flow start 403.gpw

Return Period: 100 Year

Tuesday, Jan 5, 2010




Hydrograph Report

Hydraflow Hydragraphs by Intelisolve v8.23

Tuesday, Jan 5, 2010

Hyd. No. 1
Gen Plant Zone
Hydrograph type = SCS Runoff Peak discharge = 63.88 cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = § min Hyd. volume = 40.508 acft
Drainage area = 86.300 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = Oft
Te method = USER Time of conc. (Tc¢) = 30.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484
Gen Plant Zone

Q(cfs) Hyd. No. 1 ~ 100 Year Q (cfs)
70.00 70.00
30.00 //\‘ 60.00

/] ' — 50.00

50.00

40.00

40.00 \
. ’} - ' 30.00

30.00
-

1/2 [\
) TIT0

0.00

10.00

0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Jan 5, 2010

Hyd. No. 2
Coal Pile

Hydrograph type = SCS Runoff Peak discharge =
Storm frequency = 100 yrs Time to peak =
Time interval = 5 min Hyd. volume = 25.944 acft
Drainage area = 60.800 ac Curve number =

Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) = 12.00 min
Total precip. = 7.10in Distribution =

Storm duration = 24.00 hrs Shape factor =
Q(cfs) Hyd. No. 2 — 100 Year Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 - // 10.00

]
0.00 / 0.00

Time {(hrs)



Hydrograph Report
Hydsaflow Hydrographs by Intefisolve v8.23 Tuesday, Jan 5, 2010
Hyd. No. 3
Plant Process Flow
Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 5 min Hyd. volume = 49.587 acft
Plant Process Flow
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

o Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 4

Ash Pond

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 5 min
Drainage area = 84.900 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 710in
Storm duration = 24.00 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

33.00 min

LYY LI | O (A £ O 1

Tuesday, Jan 5, 2010

34.925 acft

Q (cfs)

Ash Pond
Hyd. No. 4 -- 100 Year

60.00

50.00

40.00

30.00

20.00

10.00."

0.00

Q (cfs)
60.00

50.00

40.00

30.00

20.00

10.00

0.00

Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Jan 5, 2010

Hyd. No. 5

Polish Pond

Hydrograph type = SCS Runoff Peak discharge = 21.09 cfs
Storm frequency = 100 yrs Time to peak = 15.42 hrs
Time interval = 5 min Hyd. volume = 16.086 acft
Drainage area = 29.000 ac Curve number = 100

Basin Slope = 00% Hydraulic length = O ft

Te method = USER Time of conc. (Tc) = 10.00 min
Total precip. = 7.10in Distribution = Huff-3rd

Storm duration = 24.00 hrs Shape factor = 484

Polish Pond

Q{cfs) Hyd. No. 5 — 100 Year Q (cfs)
24.00 24.00
20.00 r _,F 20.00
16.00 16.00
12.00 _\L 12.00

8.00 f 8.00

A 1
4.00 7 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (brs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Jan 5, 2010

Hyd. No. 6

Plant + Coal Pile+Process Flow

Hydrograph type = Combine Peak discharge = 124.99 cfs

Storm frequency = 100 yrs Time to peak = 15.58 hrs

Time interval = 5 min Hyd. volume = 116.039 acft

Inflow hyds. = 1,2, 3 Contrib. drain. area= 147.100 ac

Plant + Coal Pile+Process Flow

Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
140.00 140.00

20.00 / 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00° 20.00

0.00 0.00

35
Time (hrs)




Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.23

Hyd. No. 7
Internal Ditch

Tuesday, Jan 5, 2010

Hydrograph type = Reach Peak discharge = 124.99 cfs
Storm frequency = 100 yrs Time to peak = 15.67 hrs
Time interval = 5 min Hyd. volume = 116.177 acft
Inflow hyd. No. = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal
Reach length = 1800.0 ft Channel siope = 03%
Manning's n = 0.009 Bottom width = 10.0ft
Side slope = 0.5:1 Max. depth = 8.0ft
Rating curve x = 1.886 Ratingcurve m = 1.516
Ave. velocity = 7.86 ft/s Routing coeff. = 0.9967
Modified Att-Kin routing method used.
Internal Ditch
Q(cfs) Hyd. No. 7 — 100 Year Q(cfs)
140.00 140.00
20.00 120.00
100.00 100.00
80.00 80.00
60.00 // 60.00
40.00 // = ‘Un\ 40.00
20.00 / 20.00
0.00 i 0.00
0 5 10 15 20 25 30 35
—— Hyd No. 7 ~——— Hyd No. 6 Time (hrs)
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v8.23 Tuesday, Jan 5, 2010
Hyd. No. 8
all flows into polish pond
Hydrograph type = Combine Peak discharge = 204.24 cfs
Storm frequency = 100 yrs Time to peak = 156.58 hrs
Time interval = 5 min Hyd. volume = 167.188 acft
Inflow hyds. = 4,57 Contrib. drain. area= 113.900 ac
all flows into polish pond
Q (cfs) Hyd. No. 8 - 100 Year Q (cfs)
210.00 210.00
30.00 . [/ /\\ 180.00
150.00 — 150.00
120.00 al 120.00
90.00 90.00
60.00 60.00
30.00° 30.00
0.00 0.00
30 35
Time (hrs)

~—== Hyd No. 8 e Hyd No. 4 e Hyd No. 5 w—— Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs by Intelisoive v8.23

Hyd. No. 9
Polish pond outlet

Tuesday, Jan 5, 2010

Hydrograph type = Reservoir Peak discharge = 27.93 cfs
Storm frequency = 100 yrs Time to peak = 24.58 hrs
Time interval = 5 min Hyd. volume = 166.243 acft
Inflow hyd. No. = 8 - all flows into polish pond Max. Elevation = 407.44 ft
Reservoir name = Polish pond Max. Storage = 125.669 acft
Storage Indication method used.
Polish pond outlet
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
210.00 210.00
.30.00 4 ' : 180.00
150.00 150.00
120.00 120.00
90.00 +—4¥ : 1 : : 90.00
60.00 4 | 60.00
30.00"- | : ' 30.00
.- | R\h\ )
0.00 B e 0.00
0 20 40 60 80 100 120 140 160 180 200 220
Time (hrs)

= Hyd No. 9 = Hyd No. 8 -] Total storage used = 125.669 acft



Pond Report 12

Hydraflow Hydrographs by Intelisolve v9.23

Pond No. 2 - Polish pond

Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 403.00 f

Tuesday, Jan 5, 2010

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area {sqft) Incr. Storage (acft) Total storage (acft)
0.00 403.00 1,216,913 0.000 0.000
1.00 404.00 1,223,879 28.016 28.016
2.00 405.00 1,230,895 28.177 56.193
3.00 406.00 1,237,962 28.339 84.532
4.00 407.00 1,245,078 28.501 113.033
5.00 408.00 1,252,244 28.665 141.699
6.00 409.00 1,259,460 28.830 170.529
7.00 410.00 1,266,727 28,997 199.526
Culvert/ Orifice Structures Weir Structures
[Al Bl [C] [PriRsi] [Al [B] [€]1 [O]
Rise (in) = 24.00 Inactive Inactive Inactive Crest Len (ft) = 6.28 Inactive Inactive Inactive
Span (in) = 24.00 0.00 0.00 0.00 Crest EL. (ft) = 403.00 0.00 0.00 0.00
No. Barrels =1 0 0 1] Weir Coeff. = 270 3.33 3.33 3.33
invert El. (ft) = 385.00 0.00 0.00 0.00 Weir Type = Riser —- - —
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 5.00 0.00 0.00 nla
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.67 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Note Culver/Orifice culfiows are analyzed under inlel (ic) and oullet (ac) contral. Weir sisers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev ()
8.00 411.00
6.00 ,/ 409.00

/ 407.00

4.00 /

] 405.00

2,00
_//

/

=] 403.00

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00
Discharge (cfs)

0.00

o= Total Q



1
Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v9.23

5 - Polish Pond
4 - Ash Pond

1 - Gen Plant Zone 2- Coal Plle

3 - Plant Process Flow

“75 - Plant + Coal Pile+Process Flow

- Internal Ditch

R“é - all flows into polish pond

\

9 - Polish pond outlet m

Project: Trial 06 20 cfs base flowBhr100year.gpw Friday, Jan 8, 2010




Hydraflow Hydrographs by Intelisolve v9.23

Hydrograph Summary Report

1d.| Hydrograph Peak | Time | Timeto | Hyd. Infiow Maximum Total Hydrograph
0. type flow |interval| peak volume hyd(s) elevation strge used description
(origin) {cfs) (min) (min) (acft) () (acft)

1 SCS Runoff 130.36 5 60 27.082 v— B — B Gen Piant Zone

2 SCS Runoff 100.99 5 40 17.352 - — o Coal Pile

3 | Manual 20.00 5 5 49,587 — — — Plant Process Flow

4 SCS Runoff 97.72 5 70 22.381 - — —— Ash Pond

5 SCS Runoff | 80.40 5 35 11.781 —— — B Polish Pond

6 | Combine 226.00 5 50 94.031 1,2,3, —— —_ Plant + Coal Pile+Process Flow

7 Reach 226.18 5 55 94,174 6 aae — Internal Ditch

8 Combine 367.43 5 65 128.336 4,57 e — all flows into polish pond

8 Reservoir 23.51 5 405 126.748 8 398.25 79.8 Polish pond outlet

Trial 06 20 cfs base flowBhr100year.gpw

Return Period: 100 Year

Friday, Jan 8, 2010




Hydrograph Report
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 1
Gen Plant Zone

Friday, Jan 8, 2010

Hydrograph type = SCS Runoff Peak discharge = 130.36 cfs

Storm frequency = 100 yrs Time to peak = 1.00 hrs

Time interval = 5 min Hyd. volume = 27.092 acft

Drainage area = 86.300 ac Curve number = 86

Basin Slope = 00% Hydraulic length = 0it

Te method = USER Time of conc. (T¢) = 30.00 min

Total precip. = 5.20in ' Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Gen Plant Zone

Q (cfs) Hyd. No. 1 -~ 100 Year Q {cfs)

140.00 140.00

/\ 120.00

10.00 / \
100.00 ’ \ 100.00
\ 80.00

80.00 \
60.00

60.00 \
\ 40.00

40.00 \ _.
/ N

20.00

0.00

0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0

Time (hrs)
== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.23

Friday, Jan 8, 2010

lyd. No. 2

Coal Pile

Hydrograph type = SCS Runoff Peak discharge = 100.99 cfs

Storm frequency = 100 yrs Time to peak = 0.67 hrs

Time interval = 5 min Hyd. volume = 17.352 acft

Drainage area = 60.800 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 12.00 min

Total precip. = 5.20in Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Coal Pile

Q(cfs) Hyd. No. 2 — 100 Year Q(cfs)
120.00 120.00
+00.00 A 100.00

80.00 80.00

\J

60.00 \ 60.00

\ . 40.00

40.00 \__\
20.00° \\ \_/ 20.00

0.00 0.00
0.0 1.0 2.0 3.0 40 5.0 6.0 7.0

Time (hrs)

—— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 3

Plant Process Flow

Friday, Jan 8, 2010

Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 5 min Hyd. volume = 49.587 acft
Plant Process Flow
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

= Hyd No. 3



Hydrograph Report

Mydraflow Hydrographs by Intelisolve v8.23

Friday, Jan 8, 2010

Hyd. No. 4
Ash Pond
Hydrograph type = SCS Runoff Peak discharge = 97.72 cfs
Storm frequency = 100 yrs Time to peak = 1.17 hrs
Time interval = 5 min Hyd. volume = 22.381 acit
Drainage area = 84.900 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 33.00 min
Total precip. = 520in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484
Ash Pond
Q (cfs) Hyd. No. 4 - 100 Year Q(cfs)
100.00 100.00
90.00 // r\\ 90.00
80.00 / \ 80.00
70.00 , \\ 70.00
60.00 60.00
50.00 \ 50.00
40.00 \\ 40.00
30.00 N 30.00
20,00 ; / \\/,\ 20.00
10.00 10.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

- Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Friday, Jan 8, 2010

Hyd. No. 5
Polish Pond ,
Hydrograph type = SCS Runoff Peak discharge = 80.40 cfs
Storm frequency = 100 yrs Time to peak = 0.58 hrs
Time interval = 5 min Hyd. volume = 11.781 acit
Drainage area = 29.000 ac Curve number = 100
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10.00 min
Total precip. = 5.20in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484
Polish Pond
Q (cfs) Hyd. No. 5§ -- 100 Year Q (cfs)
90.00

90.00

80.00 4 80.00
70.00 {f \ 70.00
60.00 \ 60.00
50.00 \\ 50.00

\ . 40.00

\ ' 30.00

30.00
N |

20.00 \\\ 20.00

S 10.00

10.00 | ~— v\

0.00 -
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)

40.00

0.00

m—=ee Hyd NoO. §



Hydrograph Report

Hydsaflow Hydrographs by Intelisolve v9.23

Friday, Jan 8, 2010

Hyd. No. 6
Plant + Coal Pile+Process Flow
Hydrograph type = Combine Peak discharge = 226.00 cfs
Storm frequency = 100 yrs Time to peak = 0.83 hrs
Time interval = 5 min Hyd. volume = 04.031 acft
Inflow hyds. =1,2,3 Contrib. drain. area= 147.100 ac
Plant + Coal Pile+Process Flow
Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
240.00 240.00
10.00 r\\ + 210.00
180.00 180.00
150.00 H- 150.00
120.00 120.00
90.00 - 90.00
60.00 60.00
30.00 30.00
0.00 - 0.00
20 25 30 35
Time (hrs)

= Hyd No. 2 === Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 7
Internal Ditch

Friday, Jan 8, 2010

Hydrograph type = Reach Peak discharge = 226.18 cfs

Storm frequency = 100 yrs Time to peak = 0.92 hrs

Time interval = 5 min Hyd. volume = 94.174 acft

Inflow hyd. No, = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal

Reach length = 1800.0 ft Channel slope = 03%

Manning's n = 0.009 Bottom width = 10.0 ft

Side slope = 0.5:1 Max. depth = 8.0t

Rating curve x = 1.886 Ratingcurvem = 1.516

Ave. velocity = 9.62 ft/s Routing coeff. = 1.0972

Modified Ati-Kin routing method used.

Internal Ditch

Q(cfs) Hyd. No. 7 - 100 Year Q(cfe)
240.00 240.00

10.00 n 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00° 30.00

0 :
0.00 . 0.00
0 5 10 15 20 25 30 35
Time (hrs)
== Hyd No. 7 s Hyd NoO. 6



Hydrograph Report "

Hydraflow Hydrographs by Intelisclve v9.23

Friday, Jan 8, 2010

Hyd. No. 8
all flows into polish pond
Hydrograph type = Combine Peak discharge = 367.43 cfs
Storm frequency = 100 yrs Time to peak = 1.08 hrs
Time interval = § min Hyd. volume = 128.336 acft
Inflow hyds. = 4,57 Contrib. drain. area= 113.900 ac
all flows into polish pond
Q (cfs) Hyd. No. 8 - 100 Year Q (cfs)
400.00 400.00
50.00 f\\ ' 350.00
300.00 300.00
250.00 250.00
200.00 -+ 200.00
150.00 - 150.00
100.00 100.00
50.00 50.00
0.00 0.00
0 5 10 15 20 25 30 35
Time {hrs)

= Hyd No. 8 = Hyd No. 4 =~ Hyd No. 5 we—e Hyd NoO. 7



Hydrograph Report "

Hydraflow Hydrographs by intelisolve v8.23

Hyd. No. 9
Polish pond outlet

Friday, Jan 8, 2010

Hydrograph type = Reservoir Peak discharge = 23.51 cfs
Storm frequency = 100 yrs Time to peak = 6.75 hrs
Time interval = 5 min Hyd. volume = 126.749 acft
Inflow hyd. No. = 8 - all flows into polish pond Max. Elevation = 398.25 ft
Reservoir name = Polish pond Max. Storage = 79.803 acft

Storage Indication method used.

Polish pond outlet

Q (cfs) Hyd. No. 9 - 100 Year Q (cfs)

400.00 400.00
30.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00
50.00 50.00
0.00 e 0.00
60 80 100 120 140 160 180 200 220
Time (hrs)

= Hyd No. 8 [.".7__1 Total storage used = 79.803 acft



Pond Report

12

Hydraflow Hydrographs by Intellsolve v8.23

Pond No. 2 - Polish pond

Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 385.00 ft

Friday, Jan 8, 2010

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft}  Incr. Storage (acft) Total storage (acft)

0.00 395.00 823,284 0.000 0.000

2.00 397.00 1,176,165 45.901 45.901

3.00 398.00 1,187,259 27.128 73.029

4.00 399.00 1,189,548 27.282 100.311

5.00 400.00 1,196,314 27.386 127.697

6.00 401.00 1,203,130 27.542 155.239

7.00 402.00 1,209,997 27.699 182.938

8.00 403.00 1,216,913 27.857 210.795

9.00 404.00 1,223,879 28.016 238.812

10.00 405.00 1,230,895 28.177 266.989
Culvert/ Orifice Structures Weir Structures

[A] [BI [C] [PriRsr] [A1 [B] [C] D]

Rise (in} = 24.00 Inactive Inactive Inactive Crestlen (ft) = 6.28 Inactive Inactive Inactive
Span (in) = 2400 0.00 0.00 0.00 Crest El. (ft) = 395.10 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. =270 3.33 3.33 3.33
Invert EI. (ft} = 3856.00 0.00 0.00 0.00 Weir Type = Riser - — -
Length (ft) = 100.00 0.00 0.00 0.00 Muitl-Stage = Yes No No No
Slope (%) = 5.00 0.00 0.00 n/a
N-Value = .013 013 .013 nfa
Orifice Coeff. = 0.67 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 360.00

Stage
ft

0.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
5.00
10.00

Storage
acft

0.000
45.901
73.029

100.311
127.697
155.239
182.938
210.795
238.812
266.989

Nole: Culvert/Orifice oulflows are anzlyzed under inlet (ic) and outlet {oc) control Weir risers checked for orifice conditlons (ic) and submergence (s).

Stage / Storage / Discharge Table

CivA Cive
cfs cfs

Elevation

ft

395.00
397.00
398.00
399.00
400.00
401.00
402.00
403.00
404.00
405.00

0.00

50.67 ic
50.67 ic
50.67 ic
50.67 ic
50.67 ic
50.67 ic
50.67 ic
50.67 ic
50.67 ic

L I I O

CivC
cfs

PriRsr
cfs

Wr A
cfs

0.00

18.27 ic
2257 ic
26.17 ic
2934 ic
32.191c
34.81ic
37.25ic
39.54ic
4170ic

WrB
cfs

WrC
cfs

WrD
cfs

N A A O O R A O

Exfil User
cfs cfs

Total
cfs

0.000
18.27
22,57
26.17
20.34
32.18
34.81
37.25
39.54
41.70



Watershed Model Schematic

1

Hydraflow Hydrographs by Intelisolve v9.23

1 - Gen Plant Zone
2 - Coal Pile

Internal Ditch

9 - Polish pond outlet

3 - Plant Process Flow

% - Plant + Coal Pile+Process Flow

5 - Polish Pond
4 - Ash Pond

a
0{3 - all flows into palish pond

2

e

Project: Trial 07 20 cfs base flow start 403 6 Hr 100 yr.gpw

Friday, Jan 8, 2010




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v9.23

{

vd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph

«0. type flow |interval| peak volume hyd(s) elevation strge used description
{origin) {cfs) {min) {min) (acft) (ft) (acft)

1 SCS Runoff 130.36 5 60 27.092 — ——— eveee Gen Plant Zone

2 | SCS Runoff | 100.99 5 40 17.352 w——w e B Coal Pile

3 | Manual 20.00 5 5 49.587 — — o——en Plant Process Flow

4 SCS Runoff | 97.72 5 70 22.381 —— —— —— Ash Pond

5 SCS Runoff | 80.40 5 35 11.781 - — R — Polish Pond

6 | Combine 226.00 5 50 94.031 1,23, B —_— Plant + Coal Pile+Process Flow

7 | Reach 226.18 5 55 94.174 6 —_— e internal Ditch

8 Combine 367.43 5 65 128.336 4,57 —_— —————— ail flows into polish pond

9 Reservoir 22.38 5 405 127.674 8 405.85 80.3 Polish pond autlet

Trial 07 20 cfs base flow start 403 6 Hr 10+)

Redpm Period: 100 Year

Friday, Jan 8, 2010




Hydrograph Report
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 1
Gen Plant Zone

Friday, Jan 8, 2010

Hydrograph type = SCS Runoff Peak discharge = 130.36 cfs

Storm frequency = 100 yrs Time to peak = 1.00 hrs

Time interval = 5 min Hyd. volume = 27.092 acft

Drainage area = 86.300 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (T¢) = 30.00 min

Total precip. = 5.20in Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Gen Plant Zone

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)

140.00 140.00

20.00 [\ 120.00

100.00 / \\ 100.00

80.00 & 80.00

\ 60.00

60.00 |
\
| \ 40.00

20.00-

0.00 ' 0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0
Time (hrs)

~— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisofve v9.23

Friday, Jan 8, 2010

Hyd. No. 2

Coal Pile

Hydrograph type = SCS Runoff Peak discharge = 100.99 cfs

Storm frequency = 100 yrs Time to peak = 0.67 hrs

Time interval = 5 min Hyd. volume = 17.352 acft

Drainage area = 60.800 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 12.00 min

Total precip. = 5.20in Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Coal Pile

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
120.00 120.00
+00.00 A : ' 100.00

80.00 80.00

60.00 \ 60.00

\ 40.00

40.00 \_\
2000, N, /] 2

0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)

—— Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 3
Plant Process Flow

Friday, Jan 8, 2010

Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = (.08 hrs
Time interval = 5 min Hyd. volume = 49.587 acit
Plant Process Flow
Q (cfs) Hyd. No. 3 - 100 Year Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00-- 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

~——— Hyd No. 3



Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.23

Friday, Jan 8, 2010

Hyd. No. 4
Ash Pond
Hydrograph type = SCS Runoff Peak discharge = 97.72 cfs
Storm frequency = 100 yrs Time to peak = 1.17 hrs
Time interval = 5 min Hyd. volume = 22.381 acft
Drainage area = 84.900 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 33.00 min
Total precip. = 520in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484
Ash Pond
Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
100.00 _ 100.00
90.00 / f\\ 90.00
80.00 / - 80.00
70.00 I 70.00
60.00 \ 60.00
50.00 : ANE 50.00
40.00 \\ 40.00
30.00 — = ' 30.00
20.00 / \\/,\ 20.00
10.00 10.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

- Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Friday, Jan 8, 2010

Hyd. No. 5
Polish Pond
Hydrograph type = SCS Runoff Peak discharge = 80.40 cfs
Storm frequency = 100 yrs Time to peak = 0.58 hrs
Time interval = 5 min Hyd. volume = 11.781 acit
Drainage area = 29.000 ac Curve number = 100
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (T¢) = 10.00 min
Total precip. = 520in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484
Polish Pond

Q (cfs) Hyd. No. 5 - 100 Year Q (cfs)
90.00 — 90.00

- 80.00

80.00 A - _ —

70.00 !/ \ - ' : i + 70.00
60.00 \ : i : 60.00
50.00 \ 50.00
\ — 1 ' . 40.00

40.00 \
-+ — — 30.00

30.00
20.00 \\_\ 20.00
N 10.00

0.00

0.00

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs
— Hyd No. 5 (hrs)



Hydrograph Report

Hydraflow Hydregraphs by Intelisolve v8.23

Friday, Jan 8, 2010

Hyd. No. 6
Plant + Coal Pile+Process Flow
Hydrograph type = Combine Peak discharge = 226.00 cfs
Storm frequency = 100 yrs Time to peak = 0.83 hrs
Time interval = 5 min Hyd. volume = 94,031 acft
Inflow hyds. =123 Contrib. drain. area= 147.100 ac
Plant + Coal Pile+Process Flow
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
240.00 240.00
10.00 ’\\ 210.00
180.00 . 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 0.00
10 15 20 25 30 35
Time (hrs)

= Hyd No. 1 s Hyd No. 2 = Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 7
Internal Ditch

Friday, Jan 8, 2010

Hydrograph type = Reach Peak discharge = 226.18 cfs

Storm frequency = 100 yrs Time to peak = 0.92 hrs

Time interval = 5 min Hyd. volume = 94.174 acft

Inflow hyd. No. = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal

Reach length = 1800.0 ft Channel slope = 03%

Manning's n = 0.009 Bottom width = 10.0 ft

Side slope = 0.5:1 Max. depth = 8.0ft

Rating curve x = 1.886 Ratingcurvem = 1.516

Ave. velocity = 9.62 fi/s Routing coeff. = 1.0972

Modified Ati-Kin routing method used.

Internal Ditch

Q (cfs) Hyd. No. 7 - 100 Year Q (cfs)
240.00 240.00

10.00 ﬂ 210.00
180.00 180.00
150.00 150.00
120.00 ] 120.00

90.00 90.00

60.00 W 60.00

30.00 30.00

\ —
0.00 - J 0.00
0 5 10 15 20 25 30 35
Time (hrs)
= Hyd No. 7 = Hyd No. 6



Hydrograph Report "

Hydraflow Hydrographs by Intelisolve v8.23

Friday, Jan 8, 2010

Hyd. No. 8

all flows into polish pond

Hydrograph type = Combine Peak discharge = 367.43 cfs

Storm frequency = 100 yrs Time to peak = 1.08 hrs

Time interval = 5 min Hyd. volume = 128.336 acft

Inflow hyds. = 45,7 Contrib. drain. area= 113.900 ac

all flows into polish pond

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
400.00 400.00

50.00 f\\ 350.00
300.00 : ' 300.00
250.00 - 250.00
200.00 200.00
150.00 - 150.00
100.00 - 100.00

50.00 50.00

0.00 - 0.00
0 5 10 15 20 25 30 35
Time (hrs)

e Hyd No. 8 - Hyd No. 4 = Hyd No. 6 w——— Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs by Intellsolve v9.23

Hyd. No. 9
Polish pond outlet

Friday, Jan 8, 2010

Hydrograph type = Reservoir Peak discharge = 22.38 cfs

Storm frequency = 100 yrs Time to peak = 6.75 hrs

Time interval = 5 min Hyd. volume = 127.674 acft

Inflow hyd. No. = 8 - all flows into polish pond Max. Elevation = 405.85 ft

Reservoir name = Polish pond Max. Storage = 80.342 acft

Storage Indication method used.

Polish pond outlet

Q(cfs) Hyd. No. 9 - 100 Year Q (cfs)
400.00 400.00

30.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00° 50.00

- M e . N
0.00 = 0.00
0 20 40 60 80 100 120 140 160 180 200 220
Time (hrs)

= Hyd No. 9 ~——— Hyd No. 8 """ Total storage used = 80.342 acft



Pond Report

12

Hydraflow Hydrographs by Intelisolve v9.23

Pond No. 2 - Polish pond

Pond Data
Contours - User-defined contour areas. Average end area method used for voiume calculation. Begining Elevation = 403.00 ft

Friday, Jan 8, 2010

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 403.00 1,216,913 0.000 0.000

1.00 404.00 1,223,879 28.016 28.016

2.00 405.00 1,230,895 28.177 56.193

3.00 406.00 1,237,962 28.339 84.532

4.00 407.00 1,245,078 28.501 113.033

5.00 408.00 1,252,244 28.665 141.699

6.00 409.00 1,259,460 28,830 170.529

7.00 410.00 1,266,727 28.997 199.526
Culvert / Orifice Structures Weir Structures

[A] [Bl [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 Inactive Inactive inactive Crest Len {ft) = 6.28 Inactive Inactive Inactive
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 403.00 0.00 0.00 0.00
No. Batrels =1 0 0 0 Weir Coeff. = 270 3.33 3.33 3.33
Invert EL (ft) = 385.00 0.00 0.00 0.00 Weir Type = Riser — - —
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 5.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.67 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 {by Wet area)
Multi-Stage = nfa No No No TW Eiev. (ft) = 0.00

Stage
ft

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00

Storage
acft

0.000
28.016
56.193
84.532

113.033
141.699
170.529
199.526

Note: Culvert/Orifice outflows are anatyzed under inlet (ic) and outlet {oc) contral. Weir risers checked for orifice conditions {ic) and submergence (s).

Stage / Storage / Discharge Table

Elevation

ft

403.00
404.00
405.00
406.00
407.00
408.00
409.00
410.00

CivA

cfs cfs

0.00

69.64 ic
69.64 ic
69.64 ic
69.64 ic
69.64 ic
69.64 ic
69.64 ic

CivB CivC

cfs

PrfRsr
cfs

WrA

cfs

0.00

13.25ic
18.74 Ic
22.96 ic
26.511c
29.63ic
32.46 ic
35.06 ic

WrB
cfs

wrC
cfs

FLE T

WrD
cfs

N O

Exfil User
cfs cfs

T O O I O
[ T I O I O

Total
cfs

0.000
13.26
18.74
22.96
26.51
29.63
32.46
35.06



Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v9.23

- Z
1 - Gen Plant Zone 2 - Coal Pile

3 - Plant Process Flow

“‘6 - Plant + Coal Pile+Process Flow

4 - Ash Pond

“% - all flows into polish pond

~N

9 - Polish pond outlet m

5 - Polish Pond

Project: Trial 08 20 cfs base flow start 398 6 Hr 100 yr.gpw

Monday, Mar 15, 2010




2

Hyd rog ra p h Retu m Pe "Od Reca p Hydraflow Hydrographs by Intelisolve v9.23
! ‘yd,| Hydrograph | Inflow Peak Outfiow (cfs) Hydrograph

0. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | §0-Yr [ 100-Yr

1 SCS Runoff emeeee | o | eoeeeee | ——— | 130.36 | Gen Plant Zone

2 | SCS Runoff | - e | —— | == | —— |100.99 | CoalPile

3 Manual —_— —_— | | | ] —— ~— | 20.00 | Plant Process Flow

4 SCS Runoff ————— ——— e —_— - | 9772 | Ash Pond

5 | SCS Runoff —veee wemere | e | ~— | —— | 8040 | Polish Pond

6 Combine 1.2,3, e | — | —— |226.00 | Plant + Coal Pile+Process Flow

7 Reach 6 - — | —— | — | e~ | —— | - 1226.18 | Internal Ditch

8 Combine 4,57 —— —_— —_ —_— — —_— —e 1 367.43 | all flows into polish pond

9 Reservoir 8 — —_— ——- | 22.68 | Polish pond outiet

Proj. file: Trial 08 20 cfs base flow start 398 6 Hr 100 yr.gpw Monday, Mar 15, 2010




3

Hydraflow Hydrographs by Intelisolve v9.23

Hydrograph Summary Report

‘yd.] Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
40, type flow |interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) {min) (min} {acft) (ft) (acft)

1 SCS Runoff | 130.36 5 60 27.092 — —_ — Gen Plant Zone

2 | SCS Runoff | 100.99 5 40 17.352 — —— — Coal Pile

3 | Manual 20.00 5 5 48.587 —_ — - Plant Process Flow

4 | SCSRunoff | 97.72 5 70 22,381 - — —_ Ash Pond

5 | SCSRunoff | 80.40 5 35 11.781 - — — Polish Pond

6 Combine 226.00 ] 50 94.031 1,23, [R——— —— Plant + Coal Pile+Process Flow
7 Reach 226.18 5 55 94.174 & — — Internal Ditch

8 Combine 367.43 5 65 128.336 4,57 ——— ————— ail flows into polish pond
9 Reservoir 22.68 5 405 127.740 8 400.93 80.2 Polish pond outlet

Trial 08 20 cfs base flow start 398 6 Hr 10

) Redpm Period: 100 Year

Monday, Mar 15, 2010




Hydrograph Report

Hydrafiow Hydrographs by [ntefisolve v9.23

Monday, Mar 15, 2010

Hyd. No. 1

Gen Plant Zone

Hydrograph type = SCS Runoff Peak discharge = 130.36 cfs

Storm frequency = 100 yrs Time to peak = 1.00 hrs

Time interval = 5 min Hyd. volume = 27.092 acft

Drainage area = 86.300 ac Curve number = 86

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER Time of conc. (Tc) = 30.00 min

Total precip. = 5.20in Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Gen Plant Zone

Q (cfs) Hyd. No. 1 - 100 Year Q(cfs)
140.00 140.00

20.00 /[ \\ 120.00
100.00 \ 100.00

80.00 \\ 80.00

60.00 / ' \ 60.00

40.00 / \ 40.00

20.00.- AN 9\ 20.00

0.00 : 0.00
0.0 1.0 2.0 3.0 4.0 5.0 8.0 7.0
Time (hrs)

e—wm— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs by Intefisolve v8.23

Monday, Mar 15, 2010

Hyd. No. 2

Coal Pile

Hydrograph type = SCS Runoff Peak discharge = 100.99 cfs

Storm frequency = 100 yrs Time to peak = 0.67 hrs

Time interval = 5 min : Hyd. volume = 17.352 acft

Drainage area = 60.800 ac Curve number = 86

Basin Slope =00% Hydraulic length = 0ft

Tc method = USER Time of conc. (Tc) = 12.00 min

Total precip. = 5,.20in Distribution = Huff-1st

Storm duration = 6.00 hrs Shape factor = 484

Coal Pile

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
120.00 120.00
100.00 A 100.00

80.00 80.00

\

60.00 \\ 60.00

\ 40.00

40.00 \_\
20.00 \\ \/ 20.00

0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time (hrs)

wwm= Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 3

Plant Process Flow

Monday, Mar 15, 2010

Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 5 min Hyd. volume = 49,5687 acft
Plant Process Flow
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

=== Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Monday, Mar 15, 2010
Hyd. No. 4
Ash Pond
Hydrograph type = SCS Runoff Peak discharge = 97.72 cfs
Storm frequency = 100 yrs Time to peak = 1.17 hrs
Time interval = 5 min Hyd. volume = 22.381 acft
Drainage area = 84.900 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = USER Time of conc. (Tc) = 33.00 min
Total precip. = 5.20in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484
Ash Pond
Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
100.00 100.00
90.00 // /\\ 90.00
80.00 / \ 80.00
70.00 \\ : . 70.00
60.00 \ 60.00
50.00 N _ 50.00
40.00 \ - 40.00
30.00 30.00
20.00 ]‘ \\/,\ 20.00
10.00 \ 10.00
0.00 0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Time (hrs)

wmmee Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.23

Monday, Mar 15, 2010

Hyd. No. 5
Polish Pond
Hydrograph type = SCS Runoff Peak discharge = 80.40 cfs
Storm frequency = 100 yrs Time to peak = 0.58 hrs
Time interval = § min Hyd. volume = 11.781 acft
Drainage area = 29.000 ac Curve number = 100
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (T¢) = 10.00 min
Total precip. = 520in Distribution = Huff-1st
Storm duration = 6.00 hrs Shape factor = 484

Polish Pond
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
90.00 90.00
80.00 f‘\ 80.00
70.00 ! \ 70.00
60.00 \ 60.00
50.00 50.00

\ 40.00

40.00 \ _
30.00

30.00
AN

20.00 \\_\ - 20.00

N 10.00

e | —\_/\

0.00

0.00

0.0 1.0 20 3.0 4.0 5.0 6.0 7.0
Time (hrs)
=—— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 6
Plant + Coal Pile+Process Flow

Monday, Mar 15, 2010

Hydrograph type = Combine Peak discharge = 226.00 cfs
Storm frequency = 100 yrs Time to peak = 0.83 hrs
Time interval = 5 min Hyd. volume = 94.031 acft
Inflow hyds. =123 Contrib. drain. area= 147.100 ac
Plant + Coal Pile+Process Flow
Q (cfs) Hyd. No. 6 — 100 Year Q (cfs)
240.00 240.00
10.00 ’\\ 210.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 - 90.00
60.00 - 60.00
30.00 30.00
'!',1 —
0.00 0.00
10 15 20 25 30 35
Time (hrs)
= Hyd No. 1 — Hyd No. 2 = Hyd No. 3




Hydrograph Report

10

Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 7
Internal Ditch

Monday, Mar 15, 2010

Hydrograph type = Reach Peak discharge = 226.18 cfs
Storm frequency = 100 yrs Time to peak = 0.92 hrs
Time interval = 5 min Hyd. volume = 94.174 actft
Inflow hyd. No. = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal
Reach length = 1800.0 ft Channel slope = 03%
Manning's n = 0.009 Bottom width = 10.0ft
Side slope = 0.5:1 Max. depth = 8.0ft
Rating curve x = 1.886 Ratingcurvem = 1.516
Ave. velocity = 0.00 ft/s Routing coeff. = 1.0972
Modified Att-Kin routing method used.
Internal Ditch
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
240.00 240.00
10.00 “ 210.00
180.00 180.00
150.00 150.00
120.00 \ 120.00
90.00 90.00
60.00 \ﬁ 60.00
.00 30.00
30.0 \ — =
=
0.00 0.00
0 5 10 16 20 25 30 35
Time (hrs)
e Hyd No. 7 e Hyd No. 6



Hydrograph Report !

Hydraflow Hydrographs by intelisolve v9.23 Monday, Mar 15, 2010
Hyd. No. 8

all flows into polish pond

Hydrograph type = Combine Peak discharge = 367.43 cfs
Storm frequency = 100 yrs Time to peak = 1.08 hrs

Time interval = 5 min Hyd. volume = 128.336 acft
Inflow hyds. =457 Contrib. drain. area= 113.900 ac

all flows into polish pond

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
400.00 400.00
50.00 \ 350.00
300.00 300.00
250.00 : 250.00
200.00 200.00
150.00 160.00
100.00 100.00
50.00° 50.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

== Hyd No. 8 = Hyd No. 4 == Hyd No. 5 == Hyd No. 7
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Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 9
Polish pond outlet

Monday, Mar 15, 2010

Hydrograph type = Reservoir Peak discharge = 22.68 cfs
Storm frequency = 100 yrs Time to peak = 6.75 hrs
Time interval = 5 min Hyd. volume = 127.740 acft
Inflow hyd. No. = 8 - all flows into polish pond Max. Elevation = 400.93 it
Reservoir name = Polish pond Max. Storage = 80.210 acft
Storage Indication method used.
Polish pond outlet
Q (cfs) Hyd. No. 9 — 100 Year Q (cfs)
400.00 400.00
50.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 4 150.00
{
100.00 %., 100.00
‘e
50.00 hj 50.00
B
0 20 40 60 80 100 120 140 160 180 200

s Time (hrs)
samecee Hyd No. 8 e Hyd NO. 8 = . Total storage used = 80.210 acft
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Monday, Mar 15, 2010

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 —
2 69.8703 13.1000 0.8658 ———
3 0.0000 0.0000 0.0000 B
5 79.2597 14.6000 0.8369 ——
10 88.2351 15.5000 0.8279 B
25 102.6072 16.5000 0.8217 —————
50 114.8193 17.2000 0.8199 ————eee
100 127.1596 17.8000 0.8186 —
File name: SampieFHA.idf
Intensity =B/ (Tc + D)*E
Return Intensity Values (infhr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 000 | 000 | 000 { 000 [ 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | 000
2 569 | 461 | 389 | 338 | 289 | 269 | 244 | 224 | 207 | 183 | 181 | 170
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.57 543 4.65 4.08 3.65 3.30 3.02 279 2.59 242 2.27 2.15
10 7.24 6.04 5.21 4.59 4.12 374 3.43 3.17 295 277 2.60 2.46
25 8.25 6.95 6.03 5.34 4.80 438 4,02 3.73 3.48 3.26 3.07 291
50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25
100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes.

. Values may exceed 60.

Precip. file name: Sampie.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2.yr 3-yr 5-yr 10.yr 25.yr | 50-yr | 100-yr
SC-é 24-hour 0.00 2.20 0.00 3.30 425 5.77 6.80 0.00
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 0.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 5.20
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.10
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 0.00
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I

1 - Gen Plant Zone 2 - Coal Pile 3 - Plant Process Flow - 4 - Ash Pond 5 - Polish Pond

@ @
& 6 - Plant + Coal Pile+Process Flow

h s
W— internal Ditch

- §
d - all flows into polish pond

\4

9 - Polish pond outlet -@

Project: Trial 09 20 cfs base flow start 398.gpw Monday, Mar 15, 2010
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Hyd rog ra p h Retu rn Per 'Od Reca p Hydraflow Hydrographs by Intetisolve v9.23
r'yd. Hydrograph | Inflow Peak Outflow (cfs) Hydrograph

0. type Hyd(s} description

(origin) 1-Yr 2-Yr 3-Yr §-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr

1 SCS Runoff — e | ewemeen [ weeeeee | e | e} eeee | ——— | 63.88 | Gen Plant Zone

2 | SCS Runoff woeees | eeesn | oo [ e |~ | 41.10 | Coal Pile

3 | Manual e | memmeem | e | eeeee | —— | 20.00 | Plant Process Flow

4 SCS Runoff — mrmreee | e ] e e | o | e w~~-- | 58.35 | Ash Pond

5 | SCS Runoff —_— o — | = | = | 21.09 | Polish Pond

6 Combine 1.2,3, —— e | -~ 1124.99 | Plant + Coal Pile+Process Flow

7 | Reach 6 weoveee | e | ——— [124.99 | Internal Ditch

8 Combine 4,57 eeone | e | e e | seemeee | eeeeee | ———- | 204,24 | all lows into polish pond

9 Reservoir 8 — B e R aaeed B — —— —~—— | 2827 | Polish pond outlet

Proj. file: Trial 09 20 cfs base flow start 398.gpw Monday, Mar 15, 2010
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Hydraflow Hydrographs by Intelisclve v9.23

J 'vd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph'
.0. type flow |interval| peak volume hyd(s) elevation strge used description
{origin} (cfs) (min) (min) (actt) {ft) (acft)
1 SCS Runoff | €3.88 5 935 40.508 - ——ees — Gen Plant Zone
2 SCS Runoff 41.10 5 935 25.944 — — —— Coal Pile
3 | Manual 20.00 5 5 49.587 e — ———— Plant Process Flow
4 SCS Runoff 58.35 5 935 34.925 — - — Ash Pond
5 | SCS Runoff | 21.09 5 925 16.086 -— —— —— Polish Pond
6 | Combine 124.99 5 935 116.039 1,23, — — Plant + Coal Pile+Process Flow
7 Reach 124.99 5 940 116.177 6 —_— e Internal Ditch
8 Combine 204.24 5 935 167.188 4,57 — B — all flows inte polish pond
9 Reservoir 28.27 5 1470 166.331 8 402.55 125 Polish pond outlet

Trial 09 20 cfs base flow start 398.gpw

Return Period: 100 Year

Monday, Mar 15, 2010




Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 1
Gen Plant Zone

Monday, Mar 15, 2010

Hydrograph type = SCS Runoff Peak discharge = 63.88 cfs
Storm frequency = 100 yrs Timé to peak = 15.58 hrs
Time interval = 5 min Hyd. volume = 40.508 acft
Drainage area = 86.300 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 30.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484

Gen Plant Zone
Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
70.00 - _ 70.00

60.00 N 60.00
| /|

50.00 / 50.00

40.00 40.00

30.00 ' ' J ' | 30.00
/

20.00 : ,/ \ | 20.00
| /./J | —\ /1)

10.00 = / \ 10.00
0.00 - B S | 0.00
O 2 4 6 8 10 12 14 18 18 20 22 24 28
Time (brs)



Precipitation Report
Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 1
Gen Plant Zone

Monday, Mar 15, 2010

Storm Frequency = 100yrs Time interval = 5 min

Total precip. = 7.1000 in Distribution = Huff-3rd

Storm duration = 24.00 hrs

o Incremental Rainfall Precipitation o

Precip (in) Hyd. No. 1: Gen Plant Zone - 100 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 T_J 0.06
0.05 0.05
0.04 0.04
0.03 _/ J 0.03
0.02- r 0.02

- J \

0.01 \ I 0.01
0.00 0.00
0.0 25 5.0 7.5 10.0 12.5 16.0 17.5 20.0 225 25.0

Time (hrs)

Huff-3rd Design Storm
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Hydraflow Hydrographs by Intelisolve v9.23

Monday, Mar 15, 2010

Ayd. No. 2
Coal Pile
Hydrograph type = SCS Runoff Peak discharge = 41.10c¢fs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = 5 min Hyd. volume = 25,944 acft
Drainage area = 60.800 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0 ft
Te method = USER Time of conc. (Tc) = 12.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484

Coal Pile
Q (cfs) Hyd. No. 2 — 100 Year Q(cfs)
50.00 50.00
40.00 jA 40.00

30.00

30.00

‘J 20.00

20.00 =
/ 10.00

10.00 —_— \

0.00 1/ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (bhrs)




Precipitation Report

Hydraflow Hydrographs by Intelisolve v8.23

Monday, Mar 15, 2010

Hyd. No. 2

Coal Pile

Storm Frequency = 100 yrs Time interval = 5 min
Total precip. = 7.1000 in Distribution = Huff-3rd
Storm duration = 24.00 hrs

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 2 : Coal Pile - 100 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 ﬁ! 0.06
0.05 0.05
0.04 0.04
0.03 7 J 0.03

[
0.02- ’ i 0.02
0.01 [y 0.01
0.00 0.00
0.0 25 5.0 75 100 125 150 175 200 225 250
Time (hrs)

—— Huff-3rd Design Storm



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 3

Plant Process Flow

Monday, Mar 15, 2010

Hydrograph type = Manual Peak discharge = 20.00 cfs
Storm frequency = 100 yrs Time to peak = 0.08 hrs
Time interval = 5 min Hyd. volume = 49,587 acft
Plant Process Flow
Q (cfs) Hyd. No. 3 — 100 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00- 3.00
0.00 0.00
0 5 10 15 20 25 30 35
Time (hrs)

w—mee Hyd NO. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.23

Hyd. No. 4

Ash Pond

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = § min
Drainage area = 84.900 ac
Basin Slope = 0.0%

Te method = USER
Total precip. = 7.10in
Storm duration = 24.00 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

33.00 min

1 L O { O T { O | O 1

Monday, Mar 15, 2010

34.925 acft

Q (cfs)

Ash Pond
Hyd. No. 4 - 100 Year

60.00

50.00

40.00

30.00

20.00

A

/)

10.00

0.00

14 16 18

22

Q (cfs)
60.00

50.00

40.00

30.00

20.00

10.00

0.00

Time (hrs)
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Hydraflow Hydrographs by Intelisolve v9.23

Monday, Mar 15, 2010

Hyd. No. 4

Ash Pond

Storm Frequency = 100 yrs Time interval = 5 min
Total precip. = 7.1000in Distribution = Huff-3rd
Storm duration = 24.00 hrs

Incremental Rainfall Precipitation

Precip (in) Hyd. No. 4 : Ash Pond - 100 Year Precip (in)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 ﬁ! 0.06
0.05 0.05
0.04 0.04
0.03 J J 0.03

[
002 T | 0.02
0.01 Y 0.01
0.00 0.00
00 25 5.0 76 100 125 150 175 200 225 250
Time (hrs)

——e Huff-3rd Design Storm



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.23

Monday, Mar 15, 2010

Hyd. No. 5
Polish Pond
Hydrograph type = SCS Runoff Peak discharge = 21.09 cfs
Storm frequency = 100 yrs Time to peak = 15.42 hrs
Time interval = 5 min Hyd. volume = 16.086 acft
Drainage area = 29.000 ac Curve number = 100
Basin Slope = 0.0% Hydraulic length = 0t
Tc method = USER Time of conc. (T¢) = 10.00 min
Total precip. = 7.10in Distribution = Huff-3rd
Storm duration = 24.00 hrs Shape factor = 484
Polish Pond
Q(cfs) Hyd. No. 5 - 100 Year Q{cfs)
24.00 24.00
20.00 r _,m 20.00
16.00 16.00
12.00 _‘L 12.00
8.00 "—/— 8.00
[ —\| [

4.00- 7 4,00
0.00 4 0.00
0 2 4 8 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs by Intelisolve v9.23

Monday, Mar 15, 2010

Hyd. No. 5

Polish Pond

Storm Frequency = 100 yrs Time interval = 5 min

Total precip. = 7.1000 in Distribution = Huff-3rd

Storm duration = 24.00 hrs

o Incremental Rainfall Precipitation o

Precip (in) Hyd. No. 5 : Polish Pond - 100 Year Precip (i)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 r_a’ 0.06
0.05 0.05
0.04 0.04
0.03 ] / 0.03
0.02, r 0.02

; ] \

0.01 U 0.01
0.00 0.00
0.0 2.5 5.0 75 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Time (hrs)

— Huff-3rd Design Storm



Hydrograph Report

13

Hydraflow Hydrographs by Intelisolve v8.23

Monday, Mar 15, 2010

Hyd. No. 6
Plant + Coal Pile+Process Flow ‘
Hydrograph type = Combine Peak discharge = 124.99 cfs
Storm frequency = 100 yrs Time to peak = 15.58 hrs
Time interval = 5 min Hyd. volume = 116.039 acft
Inflow hyds. =123 Contrib. drain. area= 147.100 ac
Plant + Coal Pile+Process Flow
Q (cfs) Hyd. No. 6 — 100 Year Q(cfs)
140.00 140.00
20.00 4 120.00
100.00 100.00
80.00 \\ 80.00
60.00 ,/ //q\\ \\ 60.00
e / /Jr JJ ﬂ \-\ - \Jn\ N
20.00. /:_f"’ \ 20.00
0.00 i : \ 0.00
0 5 10 15 20 25 30 35
Time (hrs)
v Hyd No. 6 —e Hyd No. 1 == Hyd No. 2 = Hyd No. 3
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Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 7
Internal Ditch

Monday, Mar 15, 2010

Hydrograph type = Reach Peak discharge = 124.99 cfs
Storm frequency = 100 yrs Time to peak = 15.67 hrs
Time interval = 5 min Hyd. volume = 116.177 acft
Inflow hyd. No. = 6 - Plant + Coal Pile+Process Flow Section type = Trapezoidal
Reach length = 1800.0 ft Channel slope = 0.3%
Manning's n = 0.009 Bottom width = 10.0ft
Side slope = 0.5:1 Max. depth = 8.0t
Rating curve x = 1.886 Ratingcurve m = 1.516
Ave. velocity = 7.86 ft/s Routing coeff. = 0.9967
Modified Att-Kin routing method used.
Internal Ditch
Q(cfs) Hyd. No. 7 - 100 Year Q(cfs)
140.00 140.00
20.00 120.00
100.00 100.00
80.00 /‘ \\ 80.00
60.00 / _ \\ 60.00
40.00 /A - \\,.ln\ 40.00
20.00 / 20.00
0.00 0.00
0 5 10 15 20 25 30 35
~—== Hyd No. 7 = Hyd No. 6 Time (hrs)
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Hydraflow Hydrographs by Intelisolve v8.23

Monday, Mar 15, 2010

Hyd. No. 8

all flows into polish pond

Hydrograph type = Combine Peak discharge = 204.24 cfs

Storm frequency = 100 yrs Time to peak = 15.58 hrs

Time interval = 5 min Hyd. volume = 167.188 acft

Inflow hyds. = 4,57 Contrib. drain. area= 113.900 ac

all flows into polish pond

Q (cfs) Hyd. No. 8 - 100 Year Q (cfs)

210.00

210.00 /\
180.00

80.00 { \
150.00 150.00

120.00 al 120.00

90.00

71\ .
N ZIAN\
I A

wl o .
— -{lf\'\—‘bm | )

J

0.00 ! — L
5 30 35

0 5 10 15 2
Time (h
—— Hyd No. 8 —— Hyd No. 4 —— HydNo. 5 —— Hyd No, 7 me (hrs)
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Hydraflow Hydrographs by Intelisolve v9.23

Hyd. No. 9
Polish pond outlet

Monday, Mar 15, 2010

Hydrograph type = Reservoir Peak discharge = 28.27 cfs
Storm frequency = 100 yrs Time to peak = 24.50 hrs
Time interval = 5 min Hyd. volume = 166.331 acft
inflow hyd. No. = 8 - all flows into polish pond Max, Elevation = 402.55 ft
Reservoir name = Polish pond Max. Storage = 125.219 acft
Storage Indication method used.
Polish pond outlet
Q(cfs) Hyd. No. 8 - 100 Year Q (cfs)
210.00 210.00
80.00 180.00
150.00 150.00
120.00 120.00
90.00 - 90.00
60.00 60.00
30.00 30.00
0.00 e — 0.00
120 140 160 180 200 220
Time (hrs)

[~ __ "1 Total storage used = 125.219 acift
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Hydraflow Hydrographs by Intelisolve v8.23

Monday, Mar 15, 2010

Return Intensity-Duration-Frequency Equation Coefficients (FHA)

Period “

(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 ——vees
2 69.8703 13.1000 0.8658 ——
3 0.0000 0.0000 0.0000 ——
5 79.2597 14.6000 0.8369 —
10 88.2351 15.5000 0.8279 ——————
25 102.6072 16.5000 0.8217 e
50 114.8193 17.2000 0.8199 D ——
100 127.1596 17.8000 0.8186 —

File name: SampleFHA.idf
Intensity =B/ (Tc + D)*E

Return Intensity Values (in/hr)

Period

{Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.57 5.43 4.85 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15
10 7.24 6.04 5.21 4.59 4.12 3.74 343 3.17 2.95 2.77 2.60 2.46
25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91
50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25
100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4,03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Precip. file name: Sample.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr | S50-yr | 100-yr
SC‘S 24-hour 0.00 2.20 0.00 3.30 4.25 5.77 6.80 0.00
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 0.00
Huff-1st 0.00 1.65 0.00 2.75 4.00 5.38 6.50 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.10
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.756 0.00 2.80 3.90 5.25 6.00 0.00




Document 5: Missouri State Operating Permit, MO-0000043

STATE OF MISSOURI

DEPARTMENT OF NATURAL RESOURCES

MISSOURI CLEAN WATER COMMISSION

MISSOURI STATE OPERATING PERMIT

In compliance with the Missouri Clean Water Law, (Chapter 644 R.S. Mo. as amended, hereinafter, the Law), and the Federal Water
Pollution Control Act (Public Law 92-500, 92 Congress) as amended,

Permit No.: MO-0000043

Owner: AmerenUE

Address: PO Box 66149, MC602, St. Louis, MO 63166-6149
Continuing Authority: Same as above

Address: Same as above

Facility Name: AmerenUE, Rush Island Power Plant

Address: 100 Big Hollow Road, Festus, MO 63028

Legal Description: NE %, Sec. 5, T39N, R7E, Jefferson County
Receiving Stream: Mississippi River (P)

First Classified Stream and ID: Mississippi River (P) (01707)

USGS Basin & Sub-watershed No.: (07140101-230001)

is authorized to discharge from the facility described herein, in accordance with the effluent limitations and monitoring requirements
as set forth herein:

FACILITY DESCRIPTION
See page 2

This permit authorizes only wastewater discharges under the Missouri Clean Water Law and the National P utant Discharge
Elimination System; it does not apply to other regulated areas. This permit may be appealed in accordancefwfith Section 644.051.6 of
the Law.

October 1, 2004
Effective Date

September 30, 2009
Expiration Date Jim Hull, Director of Staff, Clean Water Commission
MO 780-0041 (10-93)
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Page 2 of 10
Permit No. MO-0000043

FACILITY DESCRIPTION (continued)

Outfall #001 - Power Plant - SIC #4911
Non-contact cooling water.

Design flow is 1,098 MGD.

Actual flow is 804 MGD.

Outfall #002 - Power Plant - SIC #4911
Ash pond/pH neutralization.

Design flow is 43.10 MGD.

Actual flow is 15.84 MGD.

Outfall #003 - Power Plant - SIC #4911

Extended aeration/sludge disposal is by contract hauler.
Design population equivalent is 235.

Design flow is 0.02 MGD.

Actual flow is 0.019 MGD.

Outfall #004 - Power Plant - SIC #4911

Monitoring at this outfall has been eliminated for this permit cycle.

must be completed at next renewal.

Outfall #005 - Power Plant - SIC #4911
This outfall has been eliminated.

Outfall #006 - Power Plant - SIC #4911
This outfall has been eliminated.

Outfall #007 - Power Plant - SIC #4911
This outfall has been eliminated.

However,

Form 2F



A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

PAGE NUMBER 3 of 10

PERMIT NUMBER MO-0000043

The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the

application for this permit. The final

effluent limitations shall become effective upon issuance and remain in effect until expiration of the permit. Such discharges shall be

controlled, limited and monitored by the permittee as specified below:

FINAL EFFLUENT LIMITATIONS MONITORING REQUIREMENTS
OUTFALL NUMBER AND DAILY WEEKLY | MONTHLY | MEASUREMENT SAMPLE
EFFLUENT PARAMETER(S) UNITS MAXIMUM AVERAGE AVERAGE FREQUENCY TYPE

Outfall #001 - Non-Contract Cooling Water

Flow MGD * * once/weekday** 24 hr.
estimate

Intake Temperature °F * * once/weekday** grab

Outfall Temperature °F * * once/weekday** grab

Thermal Discharge btu/hr | 5.81 x 10° once/weekday** N/A

MONITORING REPORTS SHALL BE SUBMITTED MONTHLY; THE FIRST REPORT IS DUE November 28 , 2004.

Whole Effluent % Survival See Special Condition #17 once/year grab

Toxicity (WET) Test

MONITORING REPORTS SHALL BE SUBMITTED ANNUALLY; THE FIRST REPORT IS DUE October 28 , 2005.

Outfall #002 - Ash Pond

Flow MGD * * once/week 24 hr.
estimate

Intake Total Suspended mg/L * * once/week grab

Solids

Effluent Total Suspended mg/L * * once/week grab

Solids

Net Total Suspended mg/L 100 30 once/week grab

Solids***

Oil & Grease mg/L 20 15 once/month grab

pH - Units SU * ok ok ok * ok kK once/week grab

MONITORING REPORTS SHALL BE SUBMITTED MONTHLY; THE FIRST REPORT IS DUE November 28 , 2004.

Sulfate mg/L * * once/quarter***** grab

MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY; THE FIRST REPORT IS DUE January 28, 2005.

Whole Effluent % Survival | See Special Condition #17 once/year grab

Toxicity (WET) Test

MONITORING REPORTS SHALL BE SUBMITTED ANNUALLY; THE FIRST REPORT IS DUE October 28, 2005. 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 & I11
STANDARD CONDITIONS DATED October 1, 1980, AND HEREBY INCORPORATED AS THOUGH FULLY SET FORTH

HEREIN.

MO 780-0010 (8/81)




PAGE NUMBER 4 of 10

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS PERMIT NUMBER MO-0000043
The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the application for this permit. The final
effluent limitations shall become effective upon issuance and remain in effect until expiration of the permit. Such discharges shall 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 MAXIMUM AVERAGE AVERAGE | FREQUENCY TYPE
Outfall #003 - Sewage Treatment Plant
Flow MGD * * once/month 24 hr.
estimate

Biochemical Oxygen Demands mg/L 45 30 once/quarter***xx  kkkkkx
Total Suspended Solids mg/L 45 30 once/quarter*** %k  Fkkkkx
pH - Units SU ok ok * ok kx once/guarter***** grab
Aeration Tank Testing - See Special Condition #10
Total Suspend Solids mg/L * * once/month grab
Settleability mL/L * * once/month grab
Dissolved Oxygen mg/L * * once/month grab

Outfall #004 - See Special Condition #11

MONITORING REPORTS SHALL BE SUBMITTED QUARTERLY; THE FIRST REPORT IS DUE January 28, 2005. 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 Part I
STANDARD CONDITIONS DATED October 1, 1980, AND HEREBY INCORPORATED AS THOUGH FULLY SET FORTH
HEREIN.

MO 780-0010 (8/91)

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (continued)

* Monitoring requirement only.

** Once each weekday means: Monday, Tuesday, Wednesday, Thursday and Friday.
*** Intake Total Suspended Solids (TSS) values and Effluent TSS are 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.
Sample once per quarter in the months of February, May, August, and November.
A composite sample made up from a minimum of four grab samples collected within a
24 hour period with a minimum of two hours between each grab sample.

* k kK

* ok ok ok Kk
% % %k %k % %

C. SPECIAL CONDITIONS

1. All outfalls must be clearly marked in the field.

2. Permittee is to abandon the treatment facilities for Outfall #003 as described herein
and shall connect the tributary waste load to trunk sewers within 90 days of notice
of availability if trunk sewers operated by one of the authorities outlined in
Section (3)(B) 1 or 2 of Clean Water Commission Regulation 10 CSR 20-6.010 are made
available to the site during the time a wvalid discharge permit exists.
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SPECIAL CONDITIONS (continued)

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

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.

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

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.

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 ng/L);

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

(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.

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

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

Treatment or Storage of Ash From Power Plants

Disposal of ash is not authorized by this permit.
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

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

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

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

C.
3.
(a)
(b)
Quality Standards.
{c)
4.
antimony;
(a)
permit application.
5.
6.
(a)
(b)
regulations.
(c)
CSR 20-6.200
(d)
water quality
7.
8.

Neither free available chlorine nor total residual chlorine may be discharged from
any unit for more than two hours in any one day.
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SPECIAL CONDITIONS (continued)

10.

11.

12.

13.

14.

15.

16.

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 oil, 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 biological community;

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

Sludge and Biosolids Use For Domestic Wastewater Treatment Facilities

(a) Permittee shall comply with the pollutant limitations, monitoring, reporting,
and other requirements in accordance with the attached permit Standard
Conditions.

Outfall #004 - The company has elected to use best management practices (BMP) on this
outfall. Monitoring is waived for this permit cycle. If problems occur monitoring
will be re-established by the department. Periodic inspection of this outfall will
be carried out by Ameren UE to ascertain that BMP’s are working.

There shall be no discharge of polychlorinated biphenyl compounds.

Discharge of wastewater from this facility must not 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.
seq.) and the use of such pesticides shall be in a manner consistent with its label.

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

AmerenUE needs to be aware that the MDNR January 11, 1980 approval of the “Best
Technology Available” in regards to section 316(b) of the Clean Water Act is still
valid. However, in the near future new standards may apply to this intake structure,
which may invalidate that approval.
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C. SPECIAL CONDITIONS (continued)

17. Whole Effluent Toxicity (WET) tests shall be conducted as follows:

SUMMARY OF WET TESTING FOR THIS PERMIT

OUTFALL A.E.C. % FREQUENCY SAMPLE TYPE MONTH
001 57% see text below grab January
002 10% see text below grab January

At the AmerenUE-Rush Island Plant, Whole Effluent Toxicity (WET) tests will be required
for Outfall #001 only if biocides are used. The WET test will only be required in the
first year if the initial test passes. If the WET test does not pass in the first year,
the test must be run annually for the duration of the permit or until biocide used is
discontinued. Sample must be taken during Biocide use.

An initial WET test will be required for outfall #002 (Ash Pond). The WET test will only
be required in the first year if it passes at all effluent concentrations. If the WET
test fails at any concentration in the first year, the test must be run annually for the
duration of the permit.

(a) Test Schedule and Follow-Up Requirements

(1) Perform a single-dilution test in the months and at the frequency specified
above. If the effluent passes the test, do not repeat the test until the
next test period.

Submit test results along with complete copies of the test reports as
received from the laboratory within 30 calendar days of availability to the
WPP, Water Quality Monitoring and Assessment Section, P.0. Box 176,
Jefferson City, MO 65102.

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

(a) THREE CONSECUTIVE MULTIPLE-DILUTION TESTS PASS. No further tests need
to be performed until next regularly scheduled test period.
(b) A TOTAL OF THREE MULTIPLE-DILUTION TESTS FAIL.

(3) The permittee shall submit a summary of all test results for the test series
along with complete copies of the test reports as received from the
laboratory to the WPP, Water Quality Monitoring and Assessment Section, P.O.
Box 176, Jefferson City, MO 65102 within 14 calendar days of the third
failed test.

(4) Additionally, the following shall apply upon failure of the third test: A
toxicity identification evaluation (TIE) or toxicity reduction evaluation
(TRE) is automatically triggered. The permittee shall contact WPP, Water
Quality Monitoring and Assessment Section to ascertain as to whether a TIE
or TRE is appropriate. The permittee shall submit a plan for conducting a
TIE or TRE to the Planning Section of the WPP within 60 calendar days of the
date of DNR's direction to perform either a TIE or TRE. 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.
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C.

SPECIAL CONDITIONS (continued)

17.

Whole Effluent Toxicity (WET) (continued)

(a)

(c)

Test

(5)

(7)

(8)

(9)

Schedule and Follow-Up Requirements {(continued)

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 the permit, without the follow-up
requirements, will be required during this period.

All failing test results shall be reported to WPP, Water Quality Monitoring
and Assessment Section, P.O. Box 176, Jefferson City, MO 65102 within 14
calendar days of the availability of the results.

When WET test sampling is required to run over one DMR period, each DMR
report shall contain information generated during the reporting period.

Submit a concise summary of all test results with the annual report.

PASS/FAIL procedure and effluent limitations:

(1)

(2)

Test

(1)

To pass a single-dilution test, mortality observed in the AEC test
concentration shall not be significantly different (at the 95% confidence
level; p = 0.05) than that observed in the upstream receiving-water control
sample. The appropriate statistical tests of significance will be those
outlined in the most current USEPA acute toxicity manual or those specified
by the MDNR.

To pass a multiple-dilution test:

(a) the computed percent effluent at the edge of the zone of initial
dilution, Acceptable Effluent Concentration (AEC), must be less than
three-tenths (0.3) of the LCsq concentration for the most sensitive of
the test organisms; or,

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

Conditions
Test Type: Acute Static non-renewal

Test species: Ceriodaphnia dubia and Pimephales promelas (fathead minnow).
Organisms used in WET testing shall come from cultures reared for the
purpose of conducting toxicity tests and cultured in a manner consistent
with the most current USEPA guidelines. All test animals shall be cultured
as described in the most current edition of Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters to Freshwater and Marine

Organisms.

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

SPECIAL CONDITIONS {continued)

17.

Whole Effluent Toxicity (WET) (continued)

(c)

Test Conditions (continued)

(4)

(5)

(6)

(7)

When dilutions are required, upstream receiving stream water shall be used
as dilution water. If upstream water is unavailable or if mortality in the
upstream water exceeds 10%, "reconstituted" water will be used as dilution
water. Procedures for generating reconstituted water will be supplied by
the MDNR upon request.

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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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
more stringent methods are specified by the DNR,the procedures shall be consistent with the
most current edition of Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms,

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/concentration:
Feeding regime:

Aeration:

Dilution water:

Endpoint:

Test acceptability criterion:

Test conditions for (Pimephales promelas):

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/concentration:

Feeding regime:
Aeration:

Dilution water:

Endpoint:

Test Acceptability criterion:

48 h

25 + 1°C Temperatures shall not deviate by more
than 3°C during the test.

Ambient laboratory illumination

16 h light, 8 h dark

30 mL (minimum)

15 mL (minimum)

<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.

Pass/Fail (Statistically significant Mortality
when compared to upstream receiving water
control or synthetic control if upstream water
was not available at p< 0.05)

90% or greater survival in controls

48 h

25 + 1°C Temperatures shall not deviate by more
than 3°C during the test.

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 (minimum) 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.

Pass/Fail (Statistically significant Mortality
when compared to upstream receiving water
control or synthetic control if upstream water
was not available at p< 0.05)

90% or greater survival in controls






APPENDIX B

Figure 1: Perimeter road near ash disposal area, Northwest.
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Figure 2: Ash disposal area, South.




Figure 3: Ash pond external embankment with medium
vegetation, Northwest.
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Figure 4: Ash pond external embankment with minimal ground cover and
minor erosion from roadway runoff.




Figure 6: Ash pond outlet to Mississippi River, Southeast.
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Figure 7: Staff gage at ash pond discharge area, Mississippi
River. Outlet fully submerged.
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Figure 8: Interior slopes of ash pond currently under rehabilitation, South.




Figure 9: Inactive ash pond overflow structure.

Figure 10: Access platform to ash pond overflow structure, Northwest.
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Figure 12: Ash pond exterior embankment with heavy vegetation, Northwest.
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Figure 13: Ash pond exterior embankment erosion.

Figure 14: Heavily eroded area along exterior embankment of ash pond.
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Figure 15: Downstream embankment of ash pond at Isle du Bois Creek. (High
water noted during assessment. There is a 5’ bench from toe of embankment
to creek.)

Figure 16: Vegetative growth adjacent to top of ash pond embankment,
North. (A contract is in place to clear trees.)



Figure 17: Exterior embankment of ash pond along the tributary to Isle du
Boise Creek.
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Figure 18: Ash disposal area, Northeast.




Figure 20: Perimeter road at top of the ash pond embankment, Southwest.
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APPENDIX C

Document 6: Dam Inspection Checklist Form US Environmental d o @,
Coal Combustion Dam Inspection Checklist Form Protection Agency "}E"‘%*;"'f
Site Name: Rush Island Date: September 29, 2010
Unit Name: Ash Pond Operator's Name: AmerenUE
Unit 1.D.: 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.

Issue # Comments

#2 | 384’ to 390’ during construction to keep pond level down. Normally Pool level is at 396’

#3 | Can obtain from plans

#4 | No current instrument

#7 | Construction entails placement of riprap on interior slopes

#12 #16 | Not able to investigate — underwater

Yes No
1. Frequency of Company's Dam Inspections? Annually 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 390-384’ 19. Major erosion or slope deterioration?
h 3. Decant inlet elevation (operator records)? X 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)? 410 Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded " .
m X Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage calmes
fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, X From underdrain?
topsoil in area where embankment fill will be placed)?
- > —
u 9. Trees growing on embankment? (If so, indicate X Atisolated 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? See Note 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? N/A 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? See Note | 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.

#17 | Minor erosion areas — from road runoff.

#21 | Seepage area NE side small isolated area — Noted on AmerenUE 2008 and 2009 annual inspections and is being monitored
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US Environmental | re-
Coal Combustion Dam Inspection Checklist Form Protection Agency L}

i

» A

s £ |

T ) &
¥ AW

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit MO-0000043 INSPECTOR

Date 10/1/2004 to 9/30/2009
Impoundment Name Rush Island Power Plant

Impoundment Company AmerenUE
EPA Region Region?7

State Agency
(Field Office) Address

Name of Impoundment Ash Pond — Outfall permit 002 SIC #4911

State of Missouri Department of Natural Resources

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

New X Update |:|
Yes No
Is impoundment currently under construction? X |:|
Is water or ccw currently being pumped into the impoundment? X |:|

IMPOUNDMENT FUNCTION: Storage (Ash pond and PH neutralization)

Nearest Downstream Town Name: Ste. Genevieve

Distance from the impoundment: 15 miles

Location:
Latitude 38 Degrees 07 Minutes 20.44 Seconds N
Longitude 90 Degrees 15 Minutes 28.36 Seconds w
State Missouri County Jefferson
Yes No
Does a state agency regulate this impoundment? X |:|

State of Missouri

: ?
If So Which State Agency? Department of Natural Resources
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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:

The Ash pond was commissioned in 1976 and there is data available to determine the structural
geology layers of the embankments. The Dam in is in the process of obtaining the required permits
for registration of the Dam with MO-Department of Natural Resources (DNR). The construction at
the unit is in the efforts of AmerenUE to meet the requirement for the registration permit. The
additional improvements will be gradual side slopes internal, armored (Rip-Rap — Class 3) internal
slope and an added spillway. Ameren has an annual inspection program and is concurrent with the
maintenance program and this site.

There were no sign or evidence of known major erosion, major seepage and/or failure at this site.
The plans show the construction layering of the embankment which consist s of silty clay and clay
material.
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Coal Combustion Dam Inspection Checklist Form

US Environmental

CONFIGURATION:

Protection Agency

CROSS-VALLEY

IMPOUNDMENT  ———

Water or cow

’Q‘;\ B e et o b e nee
e
S
R A

" ori ginal

ground
I:' Cross-Valley I:' Side-Hill X Diked
I:' Incised (form completion optional) I:' Combination Incised/Diked
Embankment Height (ft) 46 Embankment Silty Clay, Clay
Material
Pool Area (ac) 104 ac Liner No

Current Freeboard (ft) 14’normal;20’currently Liner Permeability No




US Environmental 3 1-9 _
5‘}“& 7

Coal Combustion Dam Inspection Checklist Form Protection Agency

TYPE OF OUTLET (Mark all that apply)

N/A Open Channel Splllway (Currently part of construction and
requirement for state Dam Permit)
TrapeZOidal TRAPEZOIDAL TRIANGULAR
Triangular Top Width Top Width
|:| < > o+
] Rectangular —\ﬂ/ N S 1 Depth
+—>
] Irregular Bottom
Width
depth (ft)
. RECTANGULAR IRREGULAR
average bottom width (ft) : S
Average Width
top width (ft) I epth
+—P>
Width
X Outlet

24” inside diameter

Material Inside | Diameter
] corrugated metal

] welded steel
] concrete
plastic (hdpe, pvc, etc.)

[] other (specify):

Yes No
Is water flowing through the
outlet? [ ] []
Not able to determine — pipe under water
[] No Outlet
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] 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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Coal Combustion Dam Inspection Checklist Form

Yes

[]

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

No

US Environmental
Protection Agency

L ™



-
<
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
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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.

No- plans are available and have been requested from Ameren.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

Assessor will have documentation when requested data from Ameren clears the legal.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No-Only noted minor erosion and is part of Ameren Maintenance program.

L ™



APPENDIX D

Document 7: Available Information Checklist

Available Information Checklist

RUSH ISLAND ASH POND

Coal Combustion Waste Impoundment (CCWI) Dam

ITEM DESCRIPTION

PROVIDED BY UTILITY

YES

NO

N/A

1. Descriptive Information:

a) Impoundment Capacity (Normal & Max) (304920000 FTA3 ORIGINAL DESIGN)

b) Impoundment Surface Area (104 ACRES)

c) Hazard Classification (CLASS I11)

d) Freeboard (Normal & Min) (9.7 FT NORMAL 2 FT MIN)

e) Maximum Dam Height (46 FT)

f) Dam Crest Elevation (410 FT)

g) Crest Width (14 FT)

h) Upstream Slope Inclination (3H:1V)

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

J) Spillway Type, Size, & Crest Elevation (CURRENTLY BEING CONSTRUCTED)

k) Outlet Condit Type, Size, & Max Flow Capacity (24 INCH HDPE 40 CFS)

1} Historical Maximum Pond Elevation

m) Year Built (1970’S)

n) Design Life (MAY VARY)

o) Specific Wastes Permitted in Impoundment

XIXIX[X[|X[X|X|X|X|X|[x|>x|{x]|>x]|x

p) Other (describe)

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

3. Management Unit Dwgs:

a) Plans

b) Sections

c) Elevations

d) Other (describe)

4. Design Information:

a) Name of Designer of Record (BECHTEL CORP)

b) Design Assumptions

c) Design Analyses

Page 10of 3
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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 X

f) Design Soil Properties and Parameters

g) Other (describe

)

5. Permits:

a) NPDES?

Number? MO-0000043

b) Dam Safety - Op

erating Permit? Number? MO 40179

c) Other (describe)

o0s puklatd

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 Readin

gS

c) Settlement Readings

d) Alignment Read

ings

e) Inclinometer Re

adings

f) Time vs Reading

Graphs

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan

b) Section Views

c) Other (describe)

Page 2 of 3




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

PROVIDED BY UTILITY

ITEM DESCRIPTION
YES NO N/A

9. Operation, Maintenance, & Survéillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures X

d) Third Party Inspection Reports

e) Other (describe)
10. Emergency Action Plan X
11. Inundation Map X

Page 3 of 3
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