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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston,
Tennessee facility in December 2008 flooded more than 300 acres of land, damaging homes and
property. To prevent such catastrophic failure and damage, the U.S. EPA is assessing the
stability and functionality of ash impoundments and other units nationwide, and quickly taking
any needed corrective measures.

This assessment of the stability and functionality of the Plant Gadsden Ash Pond is based on a
review of available documents and on the site assessment conducted by Dewberry personnel on
Monday February 28, 2011. We found the supporting technical documentation adequate
(Section 1.1.3). As detailed in Section 1.2.5, there is one recommendation based on field
observations that may help to maintain a safe and trouble-free operation.

In summary, the Gadsden Steam Plant Ash Pond is SATISFACTORY for continued safe and
reliable operation, with no recognized existing or potential management unit 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 1s 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 residue. 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
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.
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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 residue release from
management units and to identify the 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 was received by Dewberry & Davis LLC about the
Gadsden Steam Plant Ash Pond that were reviewed and used in preparation of this report.

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or
by-products that were stored or disposed 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
residue 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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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1  CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit on February
28,2011, and review of technical documentation provided by the Alabama Power
Company.

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

The dike embankments and spillway appear to be structurally sound based
on a review of the engineering data provided by the owner’s technical staff
and Dewberry engineers’ observations during the site visit.

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

Hydrologic and hydraulic analyses provided to Dewberry indicate
adequate impoundment capacity to contain the 1-percent probability/24-
hour precipitation design storm without overtopping the embankment.

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation is adequate. Engineering
documentation reviewed is referenced in Appendix A.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

The description of the management unit provided by the owner was an
accurate representation of what Dewberry observed in the field.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management unit required to conduct a thorough field observation. The
visible parts of the embankment dikes and outlet structure were observed
to have no signs of overstress, significant settlement, shear failure, or other
signs of instability. Embankments appear structurally sound. There are
no apparent indications of unsafe conditions or conditions needing
remedial action.
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1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

The current maintenance and methods of operation appear to be adequate
for the fly ash management unit. There was no evidence of significant
embankment repairs or prior releases observed during the field inspection.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The management unit
dikes are not instrumented. Based on the size of the dikes, the portion of
the impoundment currently used to store wet fly ash and stormwater, the
history of satisfactory performance and the current inspection program,
installation of a dike monitoring system is not needed at this time.

1.1.8 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
1.2.1 Recommendations Regarding the Field Observations

Based on observations made during Dewberry’s site visit, it is
recommended that riprap blocking the outlet conduit of the emergency
spillway be removed and that the outlet be kept free of obstructions.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Gadsden Electric Generating Plant is located along the south bank of the Coosa
River in Gadsden, Alabama. The plant is operated by Alabama Power Company,
an operating unit of Southern Company. The fly ash impoundment is located on the
north side of Henry Neely Lake opposite the plant site. Henry Neely Lake is a
dammed section of the Coosa River. A project aerial photograph is provided in
Appendix A Doc. 01. A project area topographic map is provided in Appendix A
Doc 02.

The original CCR impoundment was constructed in the 1940s. The impoundment
was expanded in the 1970s by the addition of a larger impoundment on the west
side of the original. The expansion included raising the crest of the original
embankment from elevation 515 ft. to 525 ft. to match the new embankment. The
original impoundment is designated the upper pond and the new impoundment
designated the lower pond.

The long axis of the impoundment is southeast — northwest. For convenience, the
long axis is referenced as east — west in this report.

Table 2.1: Summary of Dam Dimensions and Size

Gadsden Plant Ash Pond
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2.2

Dam Height (ft)

19 (Maximum)

Crest Width (ft) 15
Length (ft) 5,200
Side Slopes (upstream) H:V 3:1
Side Slopes (downstream) H:V 3:1

COAL COMBUSTION RESIDUE HANDLING

Fly ash is collected in hoppers and processed either pneumatically through a series
of filters and intermediate hoppers for loading into trucks, or sluiced to the CCR
impoundment. Bottom ash is sluiced to the CCR impoundment. Dewberry was
provided flowcharts of the fly ash handling system (See Appendix A Doc 03) and
the Gadsden Steam Plant Water Use Diagram flow charts (See Appendix A

Doc 04).

Gadsden Steam Plant

Alabama Power Company

Gadsden, AL
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The ash handling equipment is located inside the plant fence line across the Coosa
River from the CCR impoundment. Visitor access to the plant requires escort by
plant personnel that was not available at the time of Dewberry’s site visit.

2.3 SIZE AND HAZARD CLASSIFICATION

The 19-foot high dam impounds an area of about 74 acres and has a capacity of
about 753 acre-feet. The classifications for size, based on the maximum height of
the embankment and the impoundment storage capacity, is “Small” according to the
USACE Recommended Guidelines for Safety Inspection of Dams, ER 1110-2-106.

Table 2.2a: 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

Alabama did not have a State Dam Safety Program at the time Dewberry conducted
this assessment. Therefore the impoundment dike system does not have an
established hazard classification. Dewberry conducted a qualitative hazard
classification based on Federal Guidelines for Dam Safety, dated April 2004.

Table 2.2b: 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)

Based on the size of the impoundment, loss of human life is not probable in the
event of a catastrophic failure of the embankment. However, due to being located
near the central business district of Gadsden, Alabama, failure of the embankment
is expected to have significant environmental and economic impacts. Therefore
Dewberry evaluated the Gadsden Steam Plant CCR impoundment dike as a
Significant hazard.
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24 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

Table 2.3: Maximum Capacity of Unit

Ash Pond Name: Gadsden Steam plant Ash Pond

Surface Area (acre) 74
Current Storage Capacity (cubic yards)® 1,067,968
Current Storage Capacity (acre-feet) 662
Total Storage Capacity (cubic yards)® 1,214,471
Total Storage Capacity (acre-feet) 753
Crest Elevation (feet) 525
Normal Pond Level (feet) 523.3

1Impouna’ment surface area data from “Hydrologic and Hydraulic Considerations”
2Gadsden Steam Plant Ash Pond (See Appendix A Doc. 05)

Estimate provided by Alabama Power based on available data.
2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The Gadsden Steam Plant CCR impoundment is formed by an earth fill
embankment with a maximum height to about 19 feet. Exterior and
interior slopes are 3(H):1(V). The interior slope has a riprap cover as
protection from wind-generated wave erosion. The exterior slope is
vegetated with grass and low weeds.

2.5.2 Outlet Structures

The primary overflow spillway consists of a 48-inch diameter, reinforced
concrete riser located in the southeast corner of the lower ash pond. The
spillway outlet is a 36-inch diameter, reinforced concrete pipe that
discharges to a partially riprap, lined drainage way that empties into the
Coosa River.

An emergency spillway with a configuration similar to the primary
spillway is located at the north end of the pond.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT
Critical infrastructure inventory data was not provided to Dewberry for review.

Based on a review of available topographic maps, surface drainage in the area of the
CCR impoundment is to the south and west toward the Coosa River (See Appendix
A Doc. 02). Based on aerial photographs and a brief driving tour of the area, much
of downtown Gadsden, Alabama is within 5 miles down-gradient of the CCR
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Unit

Alabama Power provided reports of four dam safety inspections conducted by
Southern Company engineers. The reports provided included:

“Gadsden Steam Plant Ash Pond Biennial Inspection”, October 24, 2006
“Gadsden Steam Plant Dam Safety Inspection”, April 7, 2009

“Gadsden Steam Plant, Dam Safety Inspection”, April 29, 2010
“Gadsden Steam Plant Dam Safety Inspection”, November 2, 2011

Each report, as detailed below, cited the need for minor repairs and maintenance,
but none of the reports encountered conditions that affected the continued safe and
reliable operation of the impoundment.

The 2006 inspection report included recommendations for minor repairs and
maintenance items (See Appendix A Doc 06).

The 2009 inspection (See Appendix A Doc 07) recommendations were:

e Add riprap protection to areas of the upstream embankment crest eroded due
to wave action

e Clear vegetation to a distance of at least 5 feet past the downstream toe

e Continue efforts to control ant mounds along the crest of the embankment.

The April 2010 inspection report (See Appendix A Doc 08) recommendations
included:

e Add riprap protection to areas of the upstream embankment crest eroded due
to wave action

e C(lear the area downstream of the 1979 extension dike to a distance of 20
feet beyond the toe

e Repair damage to the northwest corner of the embankment caused by
tracked construction equipment

e Continue efforts to control ant mounds along the crest of the embankment.

The November 2010 inspection report (See Appendix A Doc 09) recommendations
included:

e Remove trees along the upstream and downstream embankments of the
original (upper) pond and remove trees to a distance of 20 feet from the
downstream toe

e Improve drainage along the upstream face of the upper pond
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e (lear woody debris from the transmission line to provide unobstructed view
of downstream face

e Continue a level of maintenance observed along the 1979 Extension dike
structure to all ash impoundment structures at the plant

e Remove stumps observed along the western edge of the 1979 Extension
dike.

Alabama Power provided two packages of engineering calculations. The packages
included:

e “Hydrologic and Hydraulic Considerations, Gadsden Steam Plant Ash Pond,
Alabama Power Company, Gadsden, Alabama”, January 28, 2011 (See
Appendix A Doc 05)

e “Geotechnical Studies and Stability Analyses, Plant Gadsden Ash Pond
Perimeter Dike Assessment”, January 6, 2011 (See Appendix A Doc 10).

The results of those reports are discussed in Sections 6.0 and 7.0, respectively of
this report.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The State of Alabama has not implemented a dam safety program; therefore, there
is no state or local permit.

Discharge from the impoundment is regulated by the Alabama Department of
Environmental Management, and the impoundment has been issued a National
Pollutant Discharge Elimination System Permit. Permit No AL 0002887 was
issued January 14, 2003. The NPDES permit expired on January 31, 2008.
Alabama Power submitted the application for permit renewal on May 17, 2007.
The renewal has not been issued by the Alabama Department of Environmental
Management.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, 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

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

The Gadsden Steam Plant original CCR impoundment, now designated the
upper pond, was constructed in the mid to late 1940s and put into service
in about 1949. The impoundment was constructed as an earth fill dike
with a crest elevation of 515 ft.

Significant Changes/Modifications in Design since Original Construction

The impoundment was extended westward in the mid to late 1970s with
the addition of the lower pond. The lower pond was added to the west end
of the upper pond. The lower pond was also constructed as an earth fill
dike. As part of the extension, the crest of the combined ponds was raised
to elevation 525 ft. A partial set of project plans and section drawings was
made available for Dewberry review (See Appendix A Docs 11 — 13).

In the early 2000s the east portion of the upper pond was filled to store
and process dry ash. The change included construction of a new primary
overflow structure and raising the inlet elevation of the 1978 overflow
structure to make it an emergency spillway. A partial set of project plans
and section drawings was made available for Dewberry review (See
Appendix A Docs 14 — 16).

In 2010, the access road was reconstructed along the top of the upper pond
south dike, and a new toe drainage system installed along the toe of the
embankment slope. The toe drainage system included a new subsurface,
geotextile lined under drain overlain by a newly configured surface ditch.
The roadway and drainage system are separated by a short wall of precast
concrete blocks (See Appendix A Doc 17).

Significant Repairs/Rehabilitation since Original Construction

A crushed stone drainage blanket and toe drain was added to the west end
of the lower pond north embankment to address surface drainage concerns
at the toe and potential embankment seepage.

No other information was provided regarding major repairs or
rehabilitation. No evidence of prior releases, failures, or patchwork
repairs of the embankments was observed during the site visit, and no
documents or statements were provided to the dam assessors that indicate
prior releases or failures.
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4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

422

423

424

Original Operational Procedures

The upper pond was designed and operated for coal combustion residue
sedimentation and control.

Significant Changes in Operational Procedures and Original Startup

In the mid to late 1970s the original pond was extended by adding a new
lower pond at the west end of the upper pond. The larger pond systems
received slurried coal combustion waste, plant process water waste, and
storm water runoff.

A new primary discharge structure for the combined impoundment was
constructed at the north end of the lower pond.

Current Operational Procedures

Currently, sluiced fly ash, boiler blowdown water, metal cleaning waste
water, coal pile runoff and plant service cooling water is conveyed across
the Coosa River into the upper pond. Water from the plant is discharged
to the center of the upper pond which uses internal ash dikes to provide a
serpentine flow path westward to the lower pond. The serpentine flow
path provides a longer settling time for ash in the upper pond. The
western portion of the upper pond has been filled in with ash and is used
to store and handle dry ash. As a result of filling the east end and both
sides of the upper ash pond to support storage and handling of dry ash,
there is no water stored against the upper pond embankment.

Water from the upper pond drains through a stilling basin into the
northeast corner of the lower pond and then into the eastern portion of the
pond which serves as a secondary settling area. The north and south
portions of the lower pond are separated by a permeable full depth filter to
further reduce migration of ash southward.

A pump station added to the southeast corner of the lower pond re-
circulates water to the plant for service cooling water and dust control. A
drop inlet installed near the pump station serves as the primary spillway.
The spillway installed at the south end of the lower pond currently serves
as an emergency spillway.

Other Notable Events since Original Startup

No additional information was provided to Dewberry of other notable
events impacting the operating of the impoundment.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Joseph P. Klein, III, P.E. and Frank B. Lockridge, P.E.
performed a site visit on Monday, February 28, 2011 in company with the
participants.

The site visit began at 8:30 AM. The weather was cloudy and mild. Photographs
were taken of conditions observed. Selected photographs are included here for ease
of visual reference. All pictures were taken by Dewberry personnel during the site
visit. Please refer to the Dam Inspection Checklist in Appendix B for additional
information collected during the site visit.

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

5.2 EARTH EMBANKMENT

5.2.1 Crest

The crest of the impoundment embankment has no signs of depressions,
tension cracks, or other indications of settlement or shear failure. Previous
inspection reports reviewed by Dewberry did not indicate issues
concerning the embankment crest. Figure 5.2.1-1 shows the condition of
the lower pond crest.

Figure 5.2.1-1: Lower Pond Crest etEnd of North Dike
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Filling the east end and both sides of the upper ash pond to support storage
and handling of dry ash has resulted in there being no water stored against
the upper pond embankment. Figure 5.2.1-2 shows the upper pond south
embankment crest and inside slope.

-

Figure 5.2.1-2: Upper Pond Crest and Inside Slope with Ash Fill along
Foreground Inside Slope and Stockpiled in Background.

5.2.2  Upstream/Inside Slope

The inside slope of the CCR impoundment lower pond is armored with
riprap to protect against wind generated waves. There were no observed
scarps, sloughs, bulging, cracks, depressions, or other indications of slope
instability or signs of erosion. Figure 5.2.2-1 shows a section of the inside
slope of the lower pond.
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&
Pond

o

Figure 5.2.2-1: Lower Interior Slope

5.2.3 Downstream/Outside Slope and Toe

The downstream or outside slope of the CCR impoundment lower pond is
generally protected by several species of grass and weeds. There were no
observed scarps, sloughs, bulging, cracks, depressions or other indications
of slope instability or slope erosion. Figure 5.2.3-1 shows a section of the
outside slope of the lower pond embankment.

LN

b

Figure 5.2.3-1: Loer Pond Exterior Slope
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Storm water runoff from the exterior slope of the lower pond generally
flows overland to adjacent low-lying areas or, on the west side of the
impoundment, to the Coosa River.

To address an area of potential embankment seepage and poor surface
drainage near the toe area at the west end of the lower pond north dike, a
riprap filter blanket and riprap lined toe ditch were constructed. Figure
5.2.3-2 shows the slope filter blanket and toe drain ditch. The filter
blanket design consisted of a course riprap at the east end and finer riprap
to the west as shown in Figure 5.2.3-2.

Water observed in the toe drain ditch was observed to be coming from up-
gradient of the filter blanket and appeared to be surface runoff from recent
storms in the area.

Nt

Figure 5.2.3-2: Lower Pond Exterior Slpe Filter Blanket and Riprap Lined Toe
Drain

The exterior slope of the upper pond embankment is vegetated with
various species of grass and short weeds. A new geotextile lined,
subsurface toe drain and gravel ditch had been added along the roadway
constructed to access the ash stockpile. Figure 5.2.3-3 shows the outside
slope of the south embankment outside slope, the gravel line toe ditch and
the short concrete barrier separating the ditch from the stockpile access
roadway.
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Figure 5.3.2-3: Upper Pond South Embankment Outside Slope, Gravel Lined Toe
Ditch and Concrete Barrier Separating Ditch and Ash Stockpile Access Road

5.2.4 Abutments and Groin Areas

Erosion or uncontrolled seepage was not observed along embankment
groins and abutments. Figure 5.2.4-1 shows the interior groin in the
northwest corner of the lower pond north embankment. Figure 5.2.4-2
shows the area of the upper pond east abutment of the south dike.
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5.3 OUTLET STRUCTURES
5.3.1 Overflow Structure

The impoundment primary overflow structure is located in the
southeastern corner of the lower pond. The overflow consists of a 48-inch
diameter reinforced concrete pipe with an overflow elevation of 523 ft and
an invert elevation of about 512 ft. The overflow spillway discharge is a
36-inch diameter concrete pipe that discharges into a partially riprap-lined
channel that flows a short distance to the Coosa River. Figure 5.3.1-1
shows the overflow riser and Figure 5.3.1-2 shows the discharge channel
to the Coosa River.
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Figure 5.3.1-2: Gadsden Plant CCR Impoundment Primary Spillway Outfall
Area.

5.3.2 Outlet Conduit

The outlet conduit appeared to be in good condition and operating
normally with no signs of clogging. Water flowing from the outlet was
clear. Figure 5.3.2-1 shows water discharging from the outlet conduit.
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Figure 5.3.2-1: Gadsden Plant CCR Impoundment Primary Spillway Outlet
Conduit Discharge

Emergency Spillway

The spillway constructed in conjunction with the lower pond was
converted to an emergency spillway around 2001 when the new primary
spillway was constructed. The emergency spillway consists of a 48-inch
diameter concrete pipe with an overflow elevation of 524.5 ft. and an
invert elevation of about 510 ft. The spillway outlet conduit is a 36-inch
diameter concrete pipe. No water was observed entering the riser or
leaving the spillway outlet during the Dewberry site inspection visit. The
outlet conduit was covered by riprap which had to be moved to observe
the end of the pipe. Figure 5.3.3-1 shows the emergency spillway riser
and Figure 5.3.3-2 shows the outlet conduit.

Gadsden Steam Plant
Alabama Power Company Coal Combustion Residue Impoundment
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Figure 5.3.3-1 Gadsden Plant CCR Impoundment Emergency Spillway Riser

Conduit

5.3.4 Low Level Outlet

The Gadsden CCR Impoundment does not have a low level outlet.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1

Flood of Record
No documentation has been provided about the flood of record.
Inflow Design Flood

Southern Company Engineering and Construction Services conducted a
hydraulic capacity analysis of the CCR impoundment for the design storm
event (See Appendix A Doc 05). The design storm was a 100-year
(1-percent probability of occurrence in any given year), 24-hour event
with an intensity of 8 inches. The report estimates that the 1-percent
probability storm can be retained by the impoundment, raising the pond
water elevation to about 524.6 feet, leaving a freeboard of about 4 inches
above the crest elevation.

The hydraulic analysis was based on the following assumptions:

e All process waters from the plant enter the ash pond normally

e All rainfall within the embankment perimeter flows into the pond

e No infiltration occurs

e No evaporation occurs

e All rainwater is conveyed to the clear pool (lower pond) and the
upper pond provides no storage

e No discharge occurs from either of the two impoundment
spillways

Spillway Rating
No spillway hydraulic data were provided for review.
Downstream Flood Analysis

No downstream flood analysis data were provided for review.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Supporting documentation reviewed by Dewberry is adequate.

Gadsden Steam Plant
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6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Based on the hydraulic analysis (See Appendix A Doc 05) the CCR impoundment
can retain the 1-percent probability design storm event with a freeboard of about 4
inches. The relatively small calculated freeboard is of some concern in that the
impoundment may not have the capacity to hold the design storm without
overtopping the embankment. However, the assumption that no water is stored in
the upper pond and that no discharge through either spillway occurs during the
event indicates the calculated freeboard is a conservative estimate. The analysis
implies that dam failure by overtopping is unlikely, but that some damage caused
by waves across the crest may be expected.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

Southern Company Engineering and Construction Services conducted
slope stability analyses for the CCR impoundment dikes. The results of
the analyses were presented in a report dated January 6, 2011 (See
Appendix A Doc 10). The analyses used soil properties and shear strength
values based on geotechnical borings and laboratory testing conducted in
conjunction with the analyses.

The stability analyses included results from four loading conditions:

e Long-term steady state loading

e Seismic loading

e Design storm event impoundment and rapid drawdown

e Submerged toe resulting from flooding of the Coosa River.

Based on the results of the analyses (See Table 7.1.4 below) it was
concluded that the embankments have a stability safety factor at or above
the minimum recommended values.

7.1.2  Design Parameters and Dam Materials

Documentation provided to Dewberry for review were the January 6, 2011
Geotechnical Studies and Stability Analyses, Plant Gadsden Ash Pond
Perimeter Dike Assessment (See Appendix A Doc 10). The
documentation indicated the stability analyses assumed two soil strata: one
for the lower pond south dike and upper pond dike, and one for the lower
pond east dike. The assumed soil strata and properties used for the
stability analyses are shown in Table 7.1.2.
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Table 7.2.1 Summary of Soil Strata and Properties Used in Stability

Analyses
Moist Unit Cohesion C Friction
Soil Strata Weight (pcf) (psf) ® (degrees)
Low plasticity 130.56 Cc=0 @’ =36°
SILT (ML) ' C =500 ® =29°
High Plasticity C> =288 ® =29°
SILT (MH) 126.44
C=1562 ®=19°

The low plasticity silt stratum was used in the analyses for the lower pond
south dike and upper pond dike. The high plasticity silt stratum was used
for the lower pond east dike.

7.1.3  Uplift and/or Phreatic Surface Assumptions

No documentation of uplift calculations was provided to Dewberry for
review. Per the stability report (See Appendix A Doc 10) the analyses
were based on groundwater elevations recorded in soil borings.

7.1.4 Factors of Safety and Base Stresses

Table 7.1.4 Factors of Safety for Gadsden Steam Plant

Soil Strength - Lower Pond South Dike and Upper Pond Dike
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Loading Condition Required Safety Gadsden Plant
Factor (US Army Computed Average
Corps of Engineers) Safety Factor
Steady State 1.5 3.3
Steady State with 11 17
Seismic Loading ' '
High Water
Conditions/Rapid 1.4 2.1
Drawdown
Downstream Toe
Submerged 1.3 2.6
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Soil Strength - Lower Pond East Dike

Loading Condition Required Safety Gadsden Plant
Factor (US Army Computed Average
Corps of Engineers) Safety Factor
Steady State 1.5 4.8
Steady State with 11 73
Seismic Loading ) '
High Water
Conditions/Rapid 1.4 3.9
Drawdown
Downstream Toe
Submerged 1.5 4.0
j—
z Required
I.l.l Safety
Z Factor (US | Gadsden Plant
Army Corps Computed
= Loading of Average Safety
u Condition Soil Strength Engineers) Factor
Steady State Lower Pond South 1.5 3.3
O Steady State with | Dike and Upper 11 17
n Seismic Loading | Pond Dike : '
High Water
Conditions/Rapid 1.4 2.1
g Drawdown
Downstream Toe
= Submerged 1.3 26
: Steady State 1.5 4.8
Steady State with 11 53
u Seismic Loading ' '
u High Water Lower Pond East
Conditions/Rapid Dike 1.4 3.9
1: Drawdown
Downstream Toe
ﬂ Submerged 15 40
(a8
L
7))
=
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7.1.5 Liquefaction Potential

The documentation reviewed by Dewberry did not include an evaluation
of liquefaction potential. Soil conditions indicated on the boring logs
provided with the stability analyses (See Appendix A Doc 10) do not
appear to be susceptible to liquefaction.

7.1.6  Critical Geological Conditions

The Gadsden Steam Plant is located near the Gadsden Fault and is
underlain by a complex series of undifferentiated shale, siltstone, dolomite
and limestone. Surficial deposits consist of sandy and clayey silts, and
clayey sand alluvium.

The stability analyses did not indicate the peak ground acceleration value
used for the seismic load condition. Based on the U.S. Geologic Survey
Seismic Risk Map of the Central and Eastern United States, the peak
ground acceleration for the 2-percent probability of exceedance in 50
years is 0.1g. Based on our review of other Alabama Power CCR
impoundments, the Gadsden Steam Plant seismic slope stability analyses
results are consistent with having used 0.1g as the peak ground
acceleration.

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

Overall, the structural stability of the dam appears to be satisfactory.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The Gadsden Stream Plat CCR impoundment is configured with an upper pond that
receives sluiced ash from the plant. Sluice water and ash flow along a serpentine
drainage pattern to allow a large portion of the ash to settle within the upper pond.

Water discharges from the upper pond to the abutting lower pond for additional ash
deposition. Discharge from the lower pond is from a permitted structure near the
southeast corner of the lower pond. Much of the water from the lower pond is
recycled to the Gadsden Plant.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

The 2009 Safety Procedure for Dams and Dikes (See Appendix A Doc 19)
established inspection and maintenance requirements for impoundment dikes. The
required procedures include:

e  Weekly inspection by plant personnel
Annual inspections by Southern Company Generation Hydro Services dam
safety engineers

e Dam crests protected by a suitable granular surface, and

e Trees and woody brush should not be allowed on the slopes, crest, and along
the water line of the dikes unless an exception is approved by Southern
Company Generation Hydro Services.

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

8.3.2 Adequacy of Maintenance

Maintenance activities are described in various dam inspection reports,
including Southern Company dam inspection reports dated October 24,
2006; April 7, 2009; April 29, 2010; and November 2, 2010 (See
Appendix A Docs 06, 07, 08 and 09 respectively). The November 2, 2010
Southern Company dam inspection report included recommendations for
continued maintenance of the dikes, but none of the recommendations are
considered critical. Prior recommendations for other than continued
maintenance were reported as having been completed.

Based on the assessments of this report, maintenance procedures appear to
be adequate.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Weekly Inspections

Weekly inspections are conducted by plant personnel. Inspection observations are

documented on the Plant Gadsden— Ash Pond Dam Surveillance Visual Inspection

Check List and Report (See Appendix A Doc 18). Inspection reports are submitted
to plant management for review and appropriate corrective actions.

Annual Inspections

Annual inspections are conducted by Southern Company Generation Hydro
Services dam safety engineers. The frequency of inspections has increased from
biennial to annual as stated in the 2009 Safety Procedure for Dams and Dikes (See
Appendix A — 19). The 2010 inspection report was submitted November 2, 2010
(See Appendix A — 09).

9.2 INSTRUMENTATION MONITORING

The Gadsden Steam Plant CCR impoundment dikes do not have an instrumentation
monitoring system.

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.

9.3.2 Adequacy of Instrumentation Monitoring Program

No instrumentation is present at the Gadsden Steam Plant CCR
impoundment. Based on the size of the impoundment and observations
during Dewberry’s site visit, a monitoring system is not considered
necessary at this time.
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Gadsden CCR Impoundment

Gadsden Plant

Doc 01 Gadsden Plant Aerial Photograph
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Appendix A Doc 2: Gadsden Steam Plant Topographic Map

Gadsden Steam Plant
CCR Impoundment




8200-I1dV-SAVD

ONOd HSY OL

WdO 000L WdO 0001

(2) adL ss
(1) adlov ~{]



6700-1dV-SAVD

0107-£27 42
MOOMOTE ¥3TI0 e
/dINNS ONITTING ) e
-Ma4 9N £2°2 JDIAHE3S ISNOH
y (QOW £1°0) dim UL )
31SVM INNTOA MO S m aon
ﬁ - €00 Nsd aswsz'z A/ e
—¢2ads
[ - usbey 'ulweqg ‘Avg P )
_ DN S0E°0 - MHOY soY4 ‘uonesado Oy AFIHYID <+—{ Q9 590
| '
_ MATOL |
_ MOT4H3AO0 . S3UIV 02
_ AONIOHINT | (IN3AT 43d 31vd OAY) GOW 252 - 5D 440-NNY 31id WO
! m = mon_m
_ aono |
1 f AD®ZHun ‘L wun
' » <
i M10Od m UMopmolg Ja0g asn pu3z jueld QoW 52670
| : GOW Z0°0- 88
I 4 < HILYM I2INTS  —
_ N 6€-d Q9N 901 - S HSY A14 2% L SLINN QoW 90'L
Faomzio . (sanv 08)
~ dOdVAL QOW ¥ L MO
| -miod IV TTOA0TY VT HSY
m HSY M8 - DAD3Y
- 1ads HILYM F0INTS .
A < L dOm L
_ JOVMIS / GOW ¥b't - Svg HSY Z % L SLINN .
|| iNvid
_ ojByNg
olia4 H3A1LYM ONITOO0D .
| < HOLVHINTD Z LINN  je— TN FO67L
| dvA3 QoW $96°L - MD
_ 31SYM HALYM ONITOOD | gowbos'L
! ONINVITO HOLV¥3aN3o | 1INn [
_ Vi3I ($340V 22) 440-NNY Y aowv9sL-md
_ $00 NS HILYM WHOLS
—p 800 ‘200 N Ao sv'26
_ - apixolq . Eom@w sd Y3ISNIANOD Z LINN |«
_ 0L MAT — Y aowsrze-mo
MOTIHIAO TIVANIVY DAY DN 62°0 : .
| JONFORINI e N ¥ISNIANOOD | LN Je— T2 EVEE
600 NSA -MS ’ 76 -
_ v 0O NSO - MG, (oW S¥e6-MO BAVINI
s _ Y NETNNY

H3IAN ¥SO0D

9SIMIBYI0 PaIB]S SSajun gOiy Ul SMOJ Iy (SION
L-amM weibeig

S6v¥0 Al ueld

uspspes) juejd aWep ue|d

Auedwo) jamod eweqgely awepN Auedwon

WYHOVIAd MOTd 3SN ¥3LVM LNV1d NVILS NIASAvo



HYDROLOGIC AND HYDRAULIC CONSIDERATIONS
GADSDEN STEAM PLANT ASH POND
ALABAMA POWER COMPANY
GADSDEN, ALABAMA

This document has been prepared to support the hydrologic/hydraulic calculations for
storm water management at the Gadsden Steam Plant ash pond (Calculation No. TV-
GD-ECS10331-001).

The Plant Gadsden ash pond is configured with an “upper” pond that receives sluiced
ash from the plant. The ash slurry is allowed to meander through this upper pond to
allow deposition of a large portion of the ash within the upper pond. Ash is managed
within this upper pond, and is eventually placed and compacted in a “dry stack” manner
for storage.

Water from this upper pond discharges to the lower pond for additionai ash deposition.
The water eventuaily discharges from a permitted discharge structure located near the
southeast corner of the lower pond. This discharge structure was constructed in about
2001, and replaced an original discharge structure of comparable design that is located
on the west end of the lower pond. While this older, original discharge structure is not
used for normal discharges, it remains open and serves as an “emergency spillway” for
storm events that exceed the design storm of the operational discharge structure.

Calculations for the capacity of the two discharge structures cannot be located at this
time. Therefore, to support the EPA ash pond inspection program, a calculation
(referenced above and attached) was performed to determine the storage capacity of the
lower pond. As outlined in the attached calculation, the following assumptions were
made:

e All process waters transferred to the pond from the plant and all rainfall landing
within the entire ash pond (from the 100-yr/24-hr event) would flow to the lower
pond (i.e. no storage within the upper portion of the ash pond)

* No discharge would occur from either discharge structure

As can be seen from the calculation, the lower pond currently has sufficient freeboard to
safely contain the 100-yr/24-hr event. The caiculated freeboard is only 4 inches, and is
not sufficient for normal operational conditions. However, as stated in the assumptions
above, the calculation assumed no storage in the upper portion of the pond, and no
discharge at all from the existing discharge structures. Neither of these events
accurately reflects the operation of the pond.

Therefore, it has been shown that the lower pond embankments will not be overtopped
by a 100-yr/24-hr storm event.

CONFIDENTIAL  covarvom
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Ash Pond Storm Event Hydraulic Capacity TV-GD-ECS10331-001

Purpose of Calculation

Plant Gadsden is a coal-fired and natural gas steam plant that produces ash as a combustion
residual. Presently, the facility sluices fly ash to the pond, dewaters the ash, and stores the ash in
a stack. The pond is approximately 73.9 acres in area. The pond has an NPDES permit to
discharge to the Coosa River.

The purpose of this calculation is to confirm the ability of the ash pond to contain a 100-year/24-
hour storm event without overtopping the dike.

Methodology

The 100-year/24-hour design rainfall event was determined from the rainfall frequency map in
Rainfall Frequency Atlas of the United States. The topography and layout of the ash pond was
obtained from the December 2009 “Topographic Map of Gaston Ash Pond”. Volumes within the
pond were determined using a digital model of the mapped topography in AutoCAD Civil 3D 2010.
The rainfall runoff calculations were performed using the rational method.

Criteria and Assumptions

This calculation is based upon the following assumptions:

All process waters from the plant enter and exit the ash pond normally.

All rainfall within the dike perimeter flows into the pond.

No infiltration occurs.

No evaporation occurs.

Rainwater does not leave the pond during the event.

All rainwater is conveyed to the clear pool, and the upper pond provides no storage.

OhwN =

For the purpose of this calculation, freeboard volume is defined at the space in the lower pond
between the elevation of the normal pool and the low point of dike crest (Elev. 525).

There is no regulatory requirement to store the entire rainfall volume from a 100-year/24-hour
event. However, sufficient storage capacity will prevent overtopping the dike during design events
and mitigate the need for an emergency spiliway.

Summary of Conclusions

The lower pond has present freeboard volume of 101,370 cubic yards. The rainwater volume that
accumulates during a 100-year/24-hour design rainfall event is approximately 79,490 cubic yards.

The normal pool is Elev. 523.3. After a 100-year/24-hour event, water will reach approximately
Elev. 524.6. Approximately 4 inches of freeboard would remain assuming no discharge of
rainwater occurs during the event. As such, rainfall from a 100-year/24-hour event should not
overtop the existing dike.

Rev. 0 Page 2 of 3
1/28/2010
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Ash Pond Storm Event Hydraulic Capacity TV-GD-ECS10331-001

Design Inputs/References

Technical Paper No. 40, Rainfall Frequency Atlas of the United States for Durations from 30
Minutes to 24 Hours and Return Periods from 1 to 100 Years, 100-year 24-hour Rainfall (Inches),
p. 56, May 1961

Topographic Map of Gaston Ash Pond, Southern Company Services, December 2009
Body of Calculation

Present freeboard volume of ash pond, determined using a digital model of the mapped
topography in AutoCAD Civil 3D 2010, is 101370 yd®

The design 100-year/24-hour rainfall event for Etowah County, Alabama is approximately 8
inches. Over a catchment area of 73.9 acres, the runoff is:

(8 inches * 73.9 acres)/12 = 49 (acre-ft)

Conversion to yd® = (49.27*43560)/27 = 79490 yd®

Freeboard volume remaining after the 100-year/24-hour rainfall event:
101370 yd® - 79490 yd® = 21880 yd°

The 49 acre-feet of storm water will fill the pond to approximately Elev. 524.6 based on the digitial
topographic model. The remaining freeboard after the storm event is:

Elev. 525 — Elev. 524.6 = 4" of freeboard

Rev. 0 Page 3 of 3
1/28/2010
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Gadsden Steam Plant
Ash Pond Biennial Inspection
October 24, 2006

General

Inspection of the Gadsden Steam Plant Ash Pond was performed on October 24, 2006. The
inspection team consisted of Larry Dunlap and Richard Mickwee. Robert Trimble and Harry
Gaither accompanied the inspection team, and the team’s findings and recommendations were
discussed at that time. Weather conditions were sunny and cool on the day of the inspection.

1979 Extension

The inspection began by walking around the entire length of the extension dike. The riprap on
the upstream slope (with some minor exceptions, discussed below) and the grass cover on the
downstream slope appeared to be in good condition (for typical conditions, see Photos 1 and 2).
There was no evidence of seepage or erosion in areas that were accessible.

A fair number of sizable ant mounds were observed along the embankment crest (Photo 3). It is
recommended that these mounds be destroyed using pesticides.

The need to continue efforts to keep the area around the toe of the dike free from brush and trees
was discussed. At the northwestern corner of the dike, fairly dense vegetation was observed near
the embankment toe (Photo 4). It is recommended that this vegetation be removed by bush-
hogging (where accessible) or spraying.

Some minor sloughing and washing of the upstream embankment, most likely due to wave
action, were observed (Photos 5 and 6). It is recommended that these areas, where observed,
receive some attention. It may be necessary to place additional riprap armor at these locations.

The discharge structure was observed. It appeared to be in good condition at both the release
(Photo 7) and intake (Photo 8), and no unusual conditions were noted.

Aside from the minor maintenance issues discussed above, no other indications of problems or
other unusual conditions were noted on the dike.

QOriginal Dike Section

The original dike sections were also inspected over their full length and no problems were
observed. The roadway on top of the dike was in good condition.

s

; R @
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Gadsden Steam Plant

Ash Pond Biennial Inspection
October 24, 2006

Page 2 of 4

Conclusions

This report gives the inspection team’s recommendations regarding a few minor conditions noted
during the site visit. Otherwise, there were no conditions observed that, in the opinion of the
inspection team, would affect the continued safe and reliable operation of the project.

Richard Mickwee
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600 18th Street North
Birmingham, AL 35203 SOUTHERN
COMPANY

205/257-1000
Energy to Serve Your World™

April 7,2009

Gadsden Steam Plant
Dam Safety Inspection

Mr. Wayne Edwards
Plant Manager

Gadsden Steam Plant
Alabama Power Company

Dear Mr. Edwards,

Enclosed please find the Report of Annual Dam Safety Inspection for the Gadsden Steam Plant
Ash Pond Dam based on the inspection performed on November 19, 2008. The inspection team,
consisting of myself and Richard Mickwee, appreciate the support provided by Mr. Gene Phifer
and Ms. ‘Roo’ White in coordinating and conducting this inspection. This report includes a
discussion and photographs of site conditions noted during the inspection and a list of

recommendations.

During the inspection, no conditions were noted that posed an immediate threat, or that would
affect the continued safe operation of the facilities inspected. There are, however, some
recommendations in the report for maintenance related actions to reduce the likelihood of future

problems:

o Some minor sloughing and washing of the upstream embankment crest, most likely
due to wave action, was observed. It is recommended that the affected portion of the
embankment be protected with riprap. While this condition is not a critical need at
the moment, if not remediated it could become of greater concern in the future.

. The inspection team recommended that the downstream area of the dam be cleared
and maintained to a distance of at least 5 feet past the toe. Based on conversations
with Ms. White since the inspection date, we understand that this clearing has already
been completed.

o At the northernmost corner of the dike, fairly dense vegetation was observed on the
embankment and at the toe. This vegetation should be removed by bush-hogging or
spraying herbicide.

. A number of sizable ant mounds were observed along the embankment crest. The

plant should continue efforts to control these with pesticides.

GADS-API-0025




Details of the inspection were discussed with Ms. White at the conclusion of our field visit. If
you have any questions, please do not hesitate to contact me at 8-257-1396, or Mr. Mickwee at

8-257-1322.

Respectfully,

o/, W
Principal Engineer

SCG Hydro Services — Dam Safety

/enclosure

CC: Alabama Power Company
Mr. Henry E. Phifer

Mr. Robert E. Trimble
Ms. Rohi (Roo) White

Southern Company Generation
Mr. Eugene B. Allison, Jr.

Mr. Richard L. Mickwee, II
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GADSDEN STEAM PLANT ASH POND DAM
REPORT OF ANNUAL DAM SAFETY INSPECTION
NOVEMBER 19, 2008

GENERAL

Inspection of the Gadsden Steam Plant Ash Pond was performed on November 19, 2008. The
inspection team consisted of Larry Dunlap and Richard Mickwee. Rohi “Roo” White of the
plant staff accompanied the inspection team, and the team’s findings and recommendations were
discussed at that time. Weather conditions were sunny and cool on the day of the inspection.
Recommendations are summarized on the attached Table 1, and photograph locations are
illustrated on the attached Figure 1.

1979 EXTENSION

The inspection began by walking around the entire length of the extension dike. The riprap on
the upstream slope (with some exceptions, discussed below) and the grass cover on the
downstream slope appeared to be in good condition (for typical conditions, see Photos 1 and 2).
There was no evidence of seepage in areas that were accessible, and no erosion of the
downstream face of the dam was noted.

A fair number of sizable ant mounds were observed along the embankment crest (noted on Photo
3). It is recommended that efforts continue to control these mounds using pesticides.

Some minor sloughing and washing of the upstream embankment, most likely due to wave
action, were observed (Photo 4). This condition is noted fairly uniformly on the entire upstream
side of the dam near the waterline. As the washing currently appears to be affecting only the
upper 2 to 3 feet of the embankment, repair is not a critical need but attention to this condition is
recommended. Should the washing continue further into the slope crest, the upper 2 to 3 feet of
embankment will need to be protected using riprap.

The riprap armoring could be performed in stages as maintenance funds become available,
starting with the most severely affected portions of the dam. Considering the progress of the
erosion since the 2006 inspection, it is anticipated that this issue is likely to require some degree
of remediation in the future.

The need to continue efforts to keep the downstream slope and the area around the toe of the dike
free from brush and trees was discussed (Photo 5). It is the recommendation of the inspection
team that the downstream area of the dam be cleared and maintained to a distance of at least 5
feet past the toe. Any large trees in this area (greater than about 4 inches in diameter) could be
left at this time due to the difficulties associated with their removal, but any shrubs or other small
plants should be cleared. At the northernmost corner of the dike, fairly dense vegetation was
observed on the embankment and at the toe (Photo 6). It is recommended that this vegetation be
removed by bush-hogging (where accessible) or spraying herbicide.

Page 1 of 6




The discharge structure was observed. It appeared to be in good condition at both the release
(Photo 7) and intake (Photo 8), and no unusual conditions were noted.

ORIGINAL DIKE SECTION

The original dike sections were also inspected over their full length and no problems were
observed. The roadway on top of the dike was in good condition.

CONCLUSIONS

This report gives the inspection team’s recommendations regarding a few minor conditions noted
during the site visit. Otherwise, there were no conditions observed that, in the opinion of the
inspection team, would affect the continued safe and reliable operation of the facility.

L@&F Dunlap, P.E. ;

Byt £ Mo T

Richard L. Mickwee II, P.E.
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TABLE 1: RECOMMENDATIONS FROM 2008 ASH POND INSPECTION — GADSDEN STEAM PLANT
No. Description Location
1 Eradicate all ant mounds on the embankments using 1979 Extension
pesticides. Embankment (Photo 3)
Armor the upstream side of the crest of the embankment .
. S . 1979 Extension
2 structures to protect against wave action induced erosion.
. . L Embankment (Photo 4)
The armoring can be achieved using riprap.
Clear vegetation and trees to a distance of 5 feet beyond the
3 downstream toe of water-retaining embankments. At this 1979 Extension
time, large trees (i.e. greater than 4 inches in diameter) may | Embankment (Photo 5)
be left in-place.
Remove fairly dense vegetation from northernmost corner
4 of 1979 Extension Embankment (see Photo 6). The 1979 Extension
removal should be performed by bush-hogging (where Embankment (Photo 6)
accessible) or use of herbicides.

Page 3 of6




2008 Gadsden SP Ash Pond Inspection Photographs
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2008 Gadsden SP Ash Pond Inspection Photographs
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Figure 1
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600 18th Street North
Birmingham, AL 35203 SOUTHERN
Energy ro Serve Yorur World™

April 29,2010

Gadsden Steam Plant
Dam Safety Inspection

Mr. Wayne Edwards
Plant Manager

Gadsden Steam Plant
Alabama Power Company

Dear Mr. Edwards,

Enclosed please find the Report of Annual Dam Safety Inspection for the Gadsden Steam Plant
Ash Pond Dam based on the inspection performed on October 6, 2009. The inspection team,
consisting of myself and Richard Mickwee, appreciate the support provided by the plant staff in
coordinating and conducting this inspection. This report includes a discussion and photographs
of site conditions noted during the inspection and a list of recommendations.

During the inspection, no conditions were noted that posed an immediate threat, or that would
affect the continued safe operation of the facilities inspected. There are, however, some
recommendations in the report for maintenance related actions to reduce the likelihood of future

problems:

. Some minor sloughing and washing of the upstream embankment crest, most likely
due to wave action, was observed. It is recommended that the affected portion of the
embankment be protected with riprap. While this condition is not a critical need at
the moment, if not remediated it could become of greater concern in the future.

. The inspection team recommended that the downstream area of the 1979 extension
dike be cleared and maintained to a distance of up to 20 feet beyond the toe to the
extent allowed by the constraints of APC property ownership.

o At the northernmost corner of the dike, a portion of the embankment had been
damaged by tracked equipment passing over wet surficial soils. It was recommended
that this area be repaired and the weighted filter be extended to this area.

° A number of sizable ant mounds were observed along the embankment crest. The
plant should continue efforts to control these with pesticides.

GADS-API-0024



Details of the inspection were discussed with the plant staff at the conclusion of our field visit. If
you have any questions, please do not hesitate to contact me at 8-257-1396, or Mr. Mickwee at
8-257-1322.

Respectfully,

Larry DuZap i

Principal Engineer
SCG Hydro Services — Dam Safety

lenclosure

CC: Alabama Power Company
Mr. Robert E. Trimble
Ms. Rohi (Roo) White

Southern Company Generation
Mr. Eugene B. Allison, Jr.
Mr. Richard L. Mickwee, I
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GADSDEN STEAM PLANT ASH POND DAM
REPORT OF ANNUAL DAM SAFETY INSPECTION
OCTOBER 6, 2009

GENERAL

Inspection of the Gadsden Steam Plant Ash Pond was performed on October 6, 2009. The
inspection team consisted of Larry Dunlap and Richard Mickwee. Prior to the inspection, annual
dam safety training was performed with members of the plant staff, and these staff accompanied
the inspection team. The team’s findings and recommendations were discussed at the conclusion
of the inspection. Weather conditions were overcast and cool on the day of the inspection.
Recommendations are summarized on the attached Table 1, and photograph locations are
illustrated on the attached Figure 1. The sign in sheet for the annual dam safety training has been
attached as Figure 2.

1979 EXTENSION

The inspection began by walking around the entire length of the extension dike. The riprap (see
Photo 1) on the upstream slope (with exceptions discussed below) and the grass cover on the
downstream slope appeared to be in good condition (for typical conditions, see Photos 2 and 3).
There was no evidence of excessive seepage in areas that were accessible, and no erosion of the
downstream face of the dam was noted.

East of the crushed rock weighted filter (on the northern portion of the extension dike) the
embankment had been damaged by tracked equipment passing over wet surficial soils. A small
amount of ponded water, possibly resulting from previous heavy rainfall, was observed (see
Photo 4) in the exposed soil. At the time of the inspection it was recommended that this damage
be repaired and, as a preventative measure, that the weighted filter be extended to this area. The
weighted filter would prevent any possible future embankment material loss if excessive seepage
occurred, and protect the surface from future tracked equipment traffic. The existing weighted
filter (Photo 5) appeared to be performing well.

As has been noted in past inspections, a fair number of sizable ant mounds were observed along
the embankment crest. It is recommended that efforts continue to control these mounds using
pesticides.

Some minor sloughing and washing of the upstream embankment, most likely due to wave
action, were observed on portions of the extension dike (see Photo 6). As the washing currently
appears to be affecting only the upper 2 to 3 feet of the embankment, repair is not a critical need
but attention to this condition is recommended. We recommend that the upper 2 to 3 feet be
protected with riprap.

Page 1 0f 7




The need to continue efforts to keep the downstream slope and the area around the toe of the dike
free from brush and trees was discussed. In response to the recommendations in the 2008 report,
a considerable amount of brush and small trees had been cleared from along the toe. The effort
involved in this work facilitates the inspection and is appreciated.

In accordance with the new Southern Company Dam and Dike Safety Procedure it is the
recommendation of the inspection team that the downstream area of the 1979 extension dike be
cleared and maintained to a distance of up to 20 feet beyond the embankment toe. However we
understand that clearing to this distance is not possible along the full extent of the 1979 extension
dike due to limits of APC property ownership. In those areas, primarily along the west and south
sides (visible on Photo 3), clearing and maintaining to the fence line at the toe is adequate. In the
2008 inspection, the inspection team indicated that larger trees could be left in-place with the
brush cleared from around them (such as shown on Photo 7), but it was discussed during the
2009 inspection that it would be a best practice to remove the larger trees from the extension
dike as well.

During the inspection, evidence of small animal activity, most likely beavers, was noted (see
Photo 8). At this time the animal activity does not appear to be having any negative effect on the
ash pond, but this should be monitored by the plant staff during their regular inspections.

The discharge structure was observed. It appeared to be in good condition at both the release and
intake and no unusual conditions were noted.

ORIGINAL DIKE SECTION

The original dike sections were also inspected by walking over their full length and no problems
were observed. The roadway on top of the dike was in good condition. As can be observed in
the aerial photo of Figure 1, the area within the original dike is almost completely filled in with
ash and fill material. As a result, its significance as a water retaining structure is greatly
diminished.

CONCLUSIONS
This report gives the inspection team’s recommendations regarding a few minor conditions noted

during the site visit. Otherwise, there were no conditions observed that, in the opinion of the
inspection team, would affect the continued safe and reliable operation of the facility.

s I Mend 2

L{ty F. Dunlap, PE. /

Ao f L W T

Richard L.. Mickwee II, P.E.
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TABLE 1: RECOMMENDATIONS FROM 2009 ASH POND INSPECTION — GADSDEN STEAM PLANT

No. Description Location
. - 1979 Extension
1 Treat ant mounds on the embankments using pesticides. Embankment
Armor the upstream side of the crest of the embankment .
- . . 1979 Extension
2 structures to protect against wave action induced erosion.
. . L Embankment (Photo 6)
The armoring can be achieved using riprap.
Clear vegetation and trees to a distance up to 20 feet 1979 Extension
3 (depending on available APC property) beyond the Embankment (Photos 3
downstream toe of water-retaining embankments. and 7)
| o prton 1978 xtenson de v gt B | 197 Exnsin
quip ’ g g & Embankment (Photo 4)

filter to this area for protective measures.
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2009 Gadsden SP Ash Pond Inspection Photographs
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2009 Gadsden SP Ash Pond Inspection Photographs
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2009 DAM AND DIKE INSPECTION TRAINING

GADSDEN STEAM PLANT — OCTOBER 6, 2009
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600 18th Street North
Birmingham, AL 35203 SOUTHERN
COMPANY

205/257-1000
Energy to Serve Your World"™

November 2, 2010

Gadsden Steam Plant
Dam Safety Inspection

Mr. Wayne Edwards
Plant Manager

Gadsden Steam Plant
Alabama Power Company

Dear Mr. Edwards,

Enclosed please find the Report of Annual Dam Safety Inspection for the Gadsden Steam Plant
Ash Pond Dam based on the inspection performed on October 13, 2010. The inspection team,
consisting of myself and Richard Mickwee, appreciate the support provided by the plant staff in
coordinating and conducting this inspection. This report includes a discussion and photographs
of site conditions noted during the inspection and a list of recommendations.

During the inspection, no conditions were noted that posed an immediate threat, or that would
affect the continued safe operation of the facilities inspected. There are, however, some
recommendations in the report for maintenance related actions to reduce the likelihood of future

problems:

. The trees along the original (or upper) ash pond embankment (upstream and
downstream) should be removed. The trees on the downstream face should be
removed to a distance of 20 feet downstream of the toe where practical.

. Drainage in the drainage ditch along the upstream face of the original ash pond
embankment should be improved. We understand that the plant is working with SCG
Civil Design and SCG Earth Sciences departments to remedy this issue. As plans
progress, the plant should continue to keep SCG Hydro Services informed.

o The woody debris noted beneath the transmission line should be cleared to provide an
unobstructed view of the embankment downstream face.

) It is recommended that the level of maintenance observed along the 1979 Extension
dike structure be continued for all ash impoundment structures at Gadsden SP.

. Stumps observed along the western edge of the 1979 Extension dike should be
removed.
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Details of the inspection were discussed with the plant staff at the conclusion of our field visit,
and summarized in an email dated October 21. If you have any questions, please do not hesitate
to contact me at 8-257-1396, or Mr. Mickwee at 8-257-1322.

Respectfully,

Larry Dun;ép i

Principal Engineer
SCG Hydro Services — Dam Safety

/enclosure

CC: Alabama Power Company
Ms. Tracy L. Scully
Mr. Billy R. Zemo
Mr. Roosevelt Rush

Southern Company Generation
Mr. Eugene B. Allison, Ir.

Mr. James F. Crew

Mr. Richard L. Mickwee, II




GADSDEN STEAM PLANT ASH POND DAM
REPORT OF ANNUAL DAM SAFETY INSPECTION
OCTOBER 13,2010

GENERAL

Inspection of the Gadsden Steam Plant Ash Pond was performed on October 13, 2010. The
inspection team consisted of Larry Dunlap and Richard Mickwee. Prior to the inspection, a
meeting was held to discuss drainage issues that the plant had been experiencing in portions on
the upper (older) ash pond. This meeting included members of the plant staff, SCG Civil
Design, and SCG Earth Sciences and Environmental Engineering. These staff accompanied the
inspection team during a portion of the inspection of the Gadsden ash pond.

The team’s findings and recommendations were discussed at the conclusion of the inspection
with the plant and SCG personnel. An email summarizing the inspection team’s preliminary
recommendations was also forwarded to Mr. Roosevelt Rush and Mr. Billy Zemo with the plant
staff. Weather conditions were clear and warm on the day of the inspection. Recommendations
are provided in the text of this report in italics, and also summarized on the attached Table 1.
Photograph locations are illustrated on the attached Figure 1.

OBSERVATIONS AND RECOMMENDATIONS

Original Dike Section

The inspection began at the original or upper dike section. This portion of the ash pond was
inspected by walking over its full length. For the most part, the upper dike appeared to be in
good condition and maintained adequately. As has been observed in past inspections, trees
and/or brush are present on much of the downstream face of the original dike section and some
portions of the upstream face (see Photos 1, 2, and 3). Some of the trees are of significant
diameter.

As can be observed in the aerial photo of Figure 1, the area within the original dike is almost
completely filled in with ash and fill material. As a result, its significance as a water retaining
structure is greatly diminished. Considering this, as well as the potential problems associated
with the removal of trees and stumps, the Dam Safety inspection team has not previously
recommended that the trees be cut. At this time, however, it is the opinion of the inspection
team that it is prudent, and best engineering practice, for the trees to be removed.

During removal of the trees, the plant staff (or their contractor), should take great care to
minimize disturbance of the structure. Small trees can be cut flush with the embankment, but
trees of larger diameter should have their stumps removed. Following the removal of the stumps
(and associated rootballs), any disturbed embankment soils or holes should be repaired with
structural-quality backfill that is placed in lifts and compacted properly. Any exposed
embankment soil should be seeded to allow for a cover of grass. Tree stumps, branches, and
trunks should be removed from the embankment area to facilitate future inspections of the dike.
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The removal of the trees and brush should include the entirety of the exposed upstream face, and
would optimally extend to a distance of a least 20 feet downstream of the embankment toe. We
understand, however, that due to property line extents and dust suppression concerns clearing to
this distance may not be uniformly achievable. In this case, it is recommended that the plant
endeavor to clear to a distance such that the entirety of the downstream toe is clear of trees and
can be easily inspected.

As noted above, issues with ponded water have been noted in a drainage ditch along the
upstream face of the original dike section (see Photo 4). It is recommended that the drainage in
this area be improved. The inspection team understands that the plant staff is working with SCG
Civil Design and ES&EE staff to develop a plan to improve this problem. It seems that this
condition is limited to the southern portion of the original dike. As plans to improve the drainage
progress, the plant should continue to keep SCG Hydro Services informed.

During the inspection, fallen trees and brush were observed on and downstream of a portion of
the dike that is beneath transmission lines (see Photo 5). It is recommended that the woody
debris be removed so that the embankment can be observed without interference.

1979 Extension

The 1979 Extension (or lower pond) was inspected by walking the dike’s full length, starting at
the discharge structure and ending at the northeast end of the lower pond. The discharge
structure (see Photo 6) appeared to be in good condition at both the release and intake, and no
unusual conditions were noted.

The 1979 Extension dike was found to be in excellent condition and is being well-maintained
(see Photo 7). Vegetation maintenance along the dike is satisfactory. It is recommended that a
similar level of maintenance be continued. The upstream face of the dam has been almost fully
armored with riprap (see Photo 8), which appears to have remedied past issues with erosion of
the upstream face of the crest.

During the inspection, evidence of animal trails to the pond, most likely made by beavers, was
noted (see Photo 9). At this time the animal activity does not appear to be having any negative
effect on the ash pond, but this should be monitored by the plant staff during their regular
inspections.

On the far western edge of the lower pond, a few large stumps from past tree removal were
observed in the dam toe (see Photo 10). While the plant staff (or their contractor) is mobilized
to clear trees on the original dike section, it is recommended that these stumps be removed.
Disturbed embankment soils and/or holes resulting from the stump removal should be treated as
recommended above, and exposed embankment soils should be seeded after they are compacted.

While at the plant, the inspection team verified the type and proper storage of the plant’s
emergency filter stockpile materials (see Photo 11).
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STATUS OF PREVIOUS RECOMMENDATIONS

The following summarizes the recommendations from the 2009 inspection report, and their

status:

1

2)

3)

4)

Treat ant mounds on the embankments using pesticides. Status: Completed. Large
ant mounds, as have been noted in past inspections, were not noted in the 2010
inspection and it appears that the ants are being properly controlled.

Armor the upstream side of the crest of the embankment structures to protect against
wave action induced erosion. The armoring can be achieved using riprap. Status:
Completed. It appears that most, if not all, of the upstream face of the
embankment has been riprapped, and erosion of the upstream face appears to
have been remedied.

Clear vegetation and trees to a distance up to 20 feet (depending on available APC
property) beyond the downstream toe of water-retaining embankments. Status:
Ongoing. The 2009 inspection report did not include the clearing of the original
ash dike, which is now a recommendation of this report. As noted above, the
inspection team has revised this recommendation considering our understanding
that the 20-foot clearing distance may not be uniformly achievable at Gadsden
SP ash pond.

Repair portion of 1979 extension dike that was damaged by tracked equipment, and
considering extending the weighted filter to this area for protective measures. Status:
Completed. No sign of the past disturbance/damage was observed, and it
appears that the weighted filter has been extended as recommended by the 2009
inspection team.
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CONCLUSIONS

This report gives the inspection team’s recommendations regarding a few minor conditions noted
during the site visit. Otherwise, there were no conditions observed that, in the opinion of the
inspection team, would affect the continued safe and reliable operation of the facility. The
inspection team would especially like to thank Mr. Roosevelt Rush and Mr. Billy Zemo for their
assistance during the inspection and their continued commitment to dam safety at the Gadsden

ash handling facilities.

Larry"lf Dunlap, P.E.

AW mxi

Richard L. Mickwee II, P.E.
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TABLE 1:

RECOMMENDATIONS FROM 2010 ASH POND INSPECTION — GADSDEN STEAM PLANT

No. Description Location

The trees along the original ash pond embankment

1 (upstream and downstream) should be removed. The trees | Original Dike (see
on the downstream face should be removed to a distance of | Photos 1, 2, and 3)
20 feet downstream of the toe where practical.
Drainage in the drainage ditch along the upstream face of

2 the original ash pond embankment should be improved. As | Original Dike (see
plans progress, the plant should continue to keep SCG Photo 4)
Hydro Services informed.
The woody debris noted beneath the transmission line winal Dik

3 should be cleared to provide an unobstructed view of the IR SERE

Photo 5)

embankment downstream face.
It is recommended that the level of maintenance observed

4 along the 1979 Extension dike structure be continued for all | All Structures
ash handling structures at Gadsden SP.

5 Stumps observed along the western edge of the 1979 1979 Extension Dike
Extension dike should be removed. (see Photo 9)
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Photo 1 — Trees on Downstream Face of Original Dike, Typical

-
s

Photo 2 — Brush on Upstream Face of Original Dike, Typical
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Photo 3 — Large Tree on Upstream Face of Original Dike

" Photo 4 — Drainage Ditch Along Upstream Face of Original Dike
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Photo 5 — Woody Debris Beneath Transmission Lines, briginal Dike

Photo 6 — Condition of Discharge Structure Intake
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Photo 7 — Condition of Downstream Face of 1979 Extension Embankment, Typical

Photo 8 — Riprap Armoring on Upstream Face of 1979 Extension Embankment
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Photo 9 — Beaver Activity (Trail) at 1979 Extension Embankment

Photo 10 — Stump Along West End of 1979 Extension Embankment, Typical
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Photo 11 — Condition of Emergency Filter Stockpiles
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Intracompany Correspondence

SOUTHERN A

COMPANY

. Energy to Serve Your World®
Date: January 6, 2011

To: Tracey Scuily
From: Gerrad Wilson and Jim Pegues

Subject:  Geotechnical Studies and Stability Analyses
Plant Gadsden Ash Pond Perimeter Dike Assessment

The Earth Science & Environmental Engineering Department (ES&EE) of Southern
Company Generation Technical Services has prepared this report of geotechnical
findings and analyses for the assessment of the existing ash pond dike at Gadsden
Steam Plant, located in Gadsden, Alabama. This summary details the geotechnical
exploration and findings, laboratory test results and stability analysis results.

In summary, our study and analyses did not find indications of stability issues related to
the perimeter embankments at the Plant Gadsden ash facility.

Field Investigation Resulits

Borings were performed by the Southern Company Civil Field Services (CFS) Drilling
Department in late October and early November of 2010.

The general subsurface conditions were explored by drilling twelve soil test borings,
designated B-1 through B-12, on the crest of the upper and lower dike. Borings were
extended to depths of 41 to 61 feet below ground surface at the approximate locations
shown on the attached sketch. Boreholes were grouted after all drilling was completed
and groundwater levels were obtained.

In some instances, relatively intact Shelby tube samples were collected during drilling
immediately after selected split-spoon samples were taken. Selected Shelby tube
samples were later utilized for the lab testing portion of this assessment.

The soils were visually classified by a geotechnical engineer. The geotechnical engineer
attempted to note the interface between fill materials used to construct the
embankments and the natural, or residual, soils. However, it should be noted that since
native soils were used to consfruct the embankments, it is sometimes difficult to
distinguish between fill materials and residual soils and the noted depth of interface
should be considered approximate.

Discussion of the findings of the borings is presented in the following paragraphs for the
three general embankment portions.

" GONFIGE,
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Upper Dike

Borings B8 through B12 were drilled in the upper dike to depths of 41 to 51 feet below
ground surface. In each boring, the depth of embankment fill ranged from 2 feet to 10
feet below the surface.

Borings B8 and B9 were drilled along the northern embankment of the upper dike. Very
little fill material was present within B8. The crest of the dike was approximately 2 feet
above the surrounding ground surface. Red micaceous sandy clay, visually classified
CL, was encountered to a depth of 14.5 feet below ground surface. Standard
penetration test (SPT) N-values, were found to be 11 blows per foot (bpf), indicating a
stiff material. A Shelby tube was attempted at 7 feet below ground surface, but would not
advance. Below the clay, a brown clayey gravel was encountered, extending from 14.5
feet to 34.5 feet below ground surface. This material was visually classified as a GC.
SPT N-values ranged from 18 to 50 bpf, increasing with depth, indicating a medium
dense to very dense material. Following the gravel, a gray weathered shale, visually
classified CL, was encountered to the boring terminated depth of 51 feet.

Materials encountered in B9 were very similar in visual characteristic to B8, but with
lower plasticity in the upper 14.5 feet. This material was visually classified as brown silt
(ML).

Borings B10, B11, and B12 were drilled along the southern embankment of the upper
dike. The subsurface conditions were relatively consistent in these three borings. Fill
material extended approximately 10 feet below ground surface and visually classified as
a stiff, brown micaceous silt (ML). Below the fill, residual soils similar in visual
characteristic to the fill soils were present and extended to depths ranging from 35 to 40
feet below ground surface. SPT N-values decreased with depth, indicating stiff to very
soft consistency soils. Below the silt, a gray weathered shale, was encountered to
depths ranging from 41 to 51 feet below ground surface. SPT N-Values were over 50
bpf. '

Lower Dike

Borings B1 through B7 were drilled in the lower dike to depths ranging from 41 to 61
feet below ground surface. In each boring, the depth of embankment fill was judged to
extend 10 to 15 feet below the crest’s ground surface.

In borings B1 and B4 through B7, fill depths ranged from 10 to 15 feet below the ground
surface and was visually classified as silt (ML). SPT N-values ranged from 2 bpf to 18
bpf and generally decreased with depth. One undisturbed sample was advanced in this
material. Below the fill, the boring encountered brown micaceous clayey sand (SC).
SPT N-values ranged from 0 to 13 bpf and generally decreased with depth. Please note
the brown micaceous clayey sand layer was not encountered in B7. Below the sand,
brown sandy gravel (GC) was encountered. SPT N-values ranged from O to 50 bpf and
generally increased with depth. Weathered shale, sampled as a clay (CL) was present
below the gravel and extended to the terminated depth of the borings. SPT N-values
were greater than 50 bpf in the weathered shale.

The subsurface conditions in borings B2 and B3 were similar to boring B1 with the
exception that there was no gravel layer between the clay and weathered shale.




Water Levels

Water levels were measured after the completion of the drilling and, in most instances,
several days after the completion of drilling. Water levels in the embankment are
expected to be directly impacted by water levels in the ash pond or in the adjoining river.

Measured water levels, and their corresponding elevations, are summarized in Table 1.

Table 1
Groundwater Depths

| Bt | 5116 | 120 |
I B3, I 5123 | 1aa |
i B5 | 512 | 144 |
| B7 _ | . 5113 | 168 |
| B | s00 | % |

| Bt | 509.1 | o4 |

Laboratory Testing Resulits

Ten Shelby tube samples were obtained during drilling. The tubes were waxed sealed
on both ends and securely stored in a controlled temperature environment prior to
extrusion.

Shelby tubes from borings B1 and B2 contained samples that were judged suitable and
representative for strength testing. These samples were tested using the consolidated
undrained (CU) triaxial shear strength testing procedure, ASTM D 4767. The laboratory
testing results can be found in the appendix of this report. The strength properties
determined from the laboratory testing (see Table 2) were used in the stability analyses
discussed in the next section.




Table 2
Shelby Tube Sample Descriptions

Stability Analyses

The stability analysis cross-sections that were analyzed were selected based on what
are considered the critical (and representative) sections of both the upper and lower ash
pond perimeter dikes. For the lower dike, stability analyses focused on the west
embankment cross-section A), and the south embankment (cross-section C). For the
upper perimeter dike, a single cross-section through the west embankment (cross-
section D) was evaluated. The cross-sections used were developed from the
September 2010 aerial topographic survey performed by Southern Company’s Civil Field
Services Surveying Department. A map of each cross section can be found on the
attached sketch.

Laboratory testing was limited to samples of embankment fill material at boring B1 and
B2. It is assumed that the embankment fill properties are consistent across the
embankments. Laboratory testing was not performed on the dry-stacked ash within the
upper pond. Strength parameters used in the stability analyses for this material were
based on prior experience with other ash stacks within the Southern Company system.

Stability analyses were performed on each cross-section for normal pool (steady state)
conditions, full pool conditions, seismic loading, and rapid drawdown (lower pond only).
Furthermore, only downstream analyses were performed on the upper embankments
due to the presence of ash against the upstream slopes.

Table 3 summarizes the minimum factors of safety obtained for each model at each
cross-section.




Table 3
Summary of Minimum Slope Stability Factors of Safety
(Using original laboratory test strength data)

Summary

The Earth Science & Environmental Engineering Department of Southern Company
Technical Services was asked to perform an assessment of the perimeter dikes at
Alabama Power Company’s Plant Gadsden ash storage facility. Twelve borings were
drilled in October and November of 2010 and at the time of the borings, relatively intact
Shelby tube samples were collected and selected tubes were submitted for laboratory
testing.

Using the geotechnical information obtained from the borings and the laboratory testing
on the Shelby tube samples, stability analyses were performed by ES&EE. The
analyses indicate the minimum factors of safety against sliding of the perimeter
embankments meet or exceed the minimum factors of safety considered acceptable by
the industry. No issues or problems associated with the perimeter dikes were identified
during our site visits, by the findings of our field exploration or the results of our stability
analyses.

We recognize that minor modifications to the upper pond embankment were made after
the drilling was performed. These modifications primarily included a slight crest raise
and improvements to the drainage ditch which runs along and adjacent to the interior
slope. While these modifications are not reflected in these analyses, we do not believe
they will adversely impact our findings.

If you have any questions or need additional information, please do not hesitate to
contact either Gerrad Wilson or Jim Pegues.
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\ PAGE 1 OF 2
SOUT;IOE#‘I:L LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

DATE STARTED _10/27/2010 COMPLETED _10/27/2010  SURF.ELEV. 525.0 COORDINATES: _Lat. N34.017675 Long. W-85.974272
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD _Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 61 ft. GROUND WATER DEPTH: DURING COMP. DELAYED _13.4 ft. after 120 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
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BORING B1
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soura;am“ LOG OF TEST BORING Ecs10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
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Bottom of borehole at 61.0 feet.
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SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

DATE STARTED _10/27/2010 COMPLETED _10/27/2010  SURF.ELEV. 525.0 COORDINATES: Lat. N34.018353 Long. W-85.975728
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD Mud Rotary
DRILLED BY T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE l BEARING
BORING DEPTH 61 ft. GROUND WATER DEPTH: DURING COMP. DELAYED 18.4 ft. after 120 hrs.
NOTES Heavy rains on 10-25. Ground suiface elevations are approximate.
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\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

POND INSPECTION

SDEN\GADSDEN 2010\ASH

GAD

ESEE DATABASE.GDT - 12/16/10 16:06 - TAESEE MAJOR PROJECTS\PROJECTS

ENGINEERING LOGS -

GEOTECH

BORING B3

\ PAGE 10OF 2
SOUTEIOEmL LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

DATE STARTED _10/26/2010 COMPLETED 10/26/2010  SURF.ELEV. 525.0 COORDINATES: Lat. N34.019311 Long. W-85.977322
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD _Mud Rotary
DRILLED BY T.Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 56 fi. GROUND WATER DEPTH: DURING COMP. DELAYED 12.7 ft. after 144 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
I
L = =
z o o —~ |°
r |8 o | rFf|d =28 %~
-~ |To = we | B~ zd |ug
a¥E % o MATERIAL DESCRIPTION § o5 | we G5 § 8 g COMMENTS
o =8
o O ] = % % @ 8 z &
i} < Z < |a
] & o
- Brown micaceous SILT, moist, medium stiff. (ML)
5 SS 345
AAAAAAAA m 1 4.5-6.0 @) 100
"""" UD taken.
-------- l D 17.090 100
10
SS | 9.5- 3-4-6
........ m 3 | 110 (10) 100
15
- Soft SS | 14.5- 2-2-3 100
________ -4 16.0 (5)
20 - Medium stiff SS [ 19.5- 334 | 400
________ -5 | 210 {7)
25 - stiff sS|2a5 1 556 |00
________ -6 | 26.0 (11)
30 - Medium stiff sS[295 [ 455 |,
........ ‘ -7 1310 (10}
35 - SHff 3S | 34.5- 358 100 River gravel in sample.
VVVVVVV -8 | 36.0 (13)
........ 485.5
4@ -7 - - - - ————-—-——-—-—— - =

(Continued Next Page)




BORING B3

x PAGE 2 OF 2
SOUTEOE'%I;‘- LOG OF TEST BORING ECs10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
FARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION _Plant Gadsden

- w L @
o - &
[0 pd o a —

4 8] o x | NI PN
S c 588 | 283 |&sg
Hag|zo MATERIAL DESCRIPTION < YUs |we | 95T |>0 COMMENTS
z % é ~ et} [T = a0> oL
5] 15} — =z = oz |@Q
5 Wl < &

o ° 1o
oy
z - Gray weathered SHALE, moist, hard. (CL S5 1385 15-50 93
of (Cof.‘t}’ eathere €L 9 | 410 (50) 53
Sl
I
]
Zl.......
(&)
gl 45 SS | 44.5- 18-50 47
af 10 | 46.0 (50)
o
4
o
[e]
gl
=4
8 ........
@] 50 SS | 49.5- 50 20
Bl -11 | 510 (0)
o
gl........
o
55 SS | 54.5- 50 13
469.0/4 -12 | 56.0 (@

Bottom of borehole at 56.0 feet.
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ION\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

POND INSPECT

O\ASH

N\GADSDEN 201

GADSDE

BORING B4

PAGE 1 OF 2
soummNA LOG OF TEST BORING ECS1qa1
COMPANY

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

DATE STARTED _10/26/2010 COMPLETED _10/26/2010

SURF. ELEV. 525.0

PROJECT Gadsden Ash Pond Inspection
LOCATION _Plant Gadsden

COORDINATES: _Lat. N34.020917 Long. W-85.977042

INEERING L OGS - ESEE DATABASE.GDT - 12/16/10 16:06 - TA\ESEE MAJOR PROJECTS\PROJECTS)

ECH ENG

GEOT

CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 51 ft, GROUND WATER DEPTH: DURING COMP. DELAYED _15.4 ft. after 144 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
I o
o z | & | & = |F
I |F Q| Fff W =28 lxs
E_|To = wa | B~ zI |ug
or (s MATERIAL DESCRIPTION § as s 8 3< >3 COMMENTS
4T |E= o | &3 | & ZO> |0E
a o =2 = o= [
o < Z = &
» &
- Brown SILT, moist, medium stiff. (ML)
S SS | 560 234
AAAAAAAA LI 7
— e e 5155
- Brown micaceous clayey SAND, moist, medium dense. SS | 9.5- 3-7-6
(SC) -2 | 11.0 (13)
up | 12.0- UD taken.
-3 | 14.0
e e D105
15 g - Brown micaceous fine sandy SILT, moist, soft. (ML) S8 [ 14.5- 3-2-2
_______ - 4 16.0 (4)
20 SS | 19.5- | WH=2-3
........ -5 | 21.0 (5)
AAAAAAAA up | 22.0- UD taken.
-6 24.0
25 - Stiff SS | 245- | 367
........ 7 | 260 (13)
30 - Medium stiff SS | 295- | 446
....... -8 31.0 (10)
e
35 - Brown clayey river GRAVEL, maist, medium dense. SS | 34.5- 4-6-7 Small % of clay fines.
}9/ (GC) 9 | 360 (13)
........ ) D
,,,,,,,, ﬁ/c
....... 2

(Continued Next Page)




ND INSPECTION 11-4~10.GPJ

ASH PO

S\GADSDEN

DEN 2010\ASH POND INSPECTION\BORING:!

ROJECTS\GADSDEN\GADS

AP

16:08 - TAESEE MAJOR PROJECTS!

DATABASE.GDT - 12/16/10

ING LOGS - ESEE

INEER

GEOTECH ENG

BORING B4

s PAGE 2 OF 2
SOUTHERN &L= LOG OF TEST BORING ECS10331
COMPANY
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
w = 2
=z o a —
= %o 2 KE =P §§§ EE
LE LS MATERIAL DESCRIPTION < Wa | we 852 |>C COMMENTS
=153 ol as | @7 me> |0k
Q o -~
5] - 2z | = 8] O
w <€ b ~ w
%] &5 x
B 7 55 ] 395 B7-7
........ PR (con?) 70 | 410 | (14)
........ D0
........ o
........ o
45 P/ -Very dense 5SS | 44.5- 24-50 53 Larger % of clay fines.
-11 | 46.0 (50)
........ ) D( '
........ f/c
........ 2@99/
<<<<<<<< mD ‘—__——____—__.—_-_-—————__—4‘7_5é-
50 - Gray weathered SHALE, moist, hard. (CL) SS | 49.5- 50 20
474.0 -12 | 51.0 (0)
Bottom of borehole at 51.0 feet.
55
60
65
70
75
80
85




ECTION\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

POND INSP

O\ASH

DEN\GADSDEN 201

GADS

TS\PROJECTS\

ENGINEERING LOGS - ESEE DATABASE.GDT - 12/16/10 16:06 - TAESEE MAJOR PROJEC

ECH

GECT

BORING B5

x PAGE 1 OF 2
SOU'I';IOE:‘I; y_—X LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
DATE STARTED _10/26/2010 COMPLETED _10/26/2010  SURF. ELEV. 525.0 COORDINATES: _Lat. N34.022114 Long. W-85.976758
CONTRACTOR _SCS Field Services EQUIPMENT _CME-550 METHOD _Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ) ANGLE BEARING
BORING DEPTH 47.5ft. GROUND WATER DEPTH: DURING COMP, DELAYED 13 ft. after 144 hrs.
NOTES Heavy rains on 10-25, Ground surface elevations are approximate.
w = ®
= a o — °
1S o >
F_|Zo E|EE & | B3 |&a
oE (&g MATERIAL DESCRIPTION < Us | we o5« >0 COMMENTS
!é'.l é 2 o e BO> ox
o Z | 22 |3 °z @
o) x e
- Brown micaceous fine sandy SILT, moist, stiff. (ML)
5 S8 5-6-8
........ 9 4.5-6.0 (14) 100
10 - Medium stiff SS | 95- 446 | 100
AAAAAAAA -2 | 11.0 (10)
........ N A
e -1 Y-
- Brown micaceous clayey SAND, moist, medium dense. SS | 14.5- 4-6-5 100
(SC) -3 | 16.0 (1
SS | 19.5- 3-4-4
m 4 | 210 @) 100
up | 22.0- 100 UD taken.
-5 | 24.0
up | 24.0- 100 uD taken.
6 | 26.0
-------- - Gray micaceous SILT, moist, loose. (MH) SS | 26.5- 2-4-4 100
........ -7 | 280 (8)
VVVVVVV uD | 28.0- « | UD taken.
30 4950 8 800
o - Brown well graded river GRAVEL, moist, very dense. SS | 30.0- 50 20
........ (GC) -9 | 315 )
AAAAAAAA "
........ p
........ %
35 »9/ - Medium dense §S[ 345 | 11126 | o0
) -10 | 36.0 (18)
....... it
........ 4
........ ¢
"""""" . _ 4855
40 Sheets of mica in sample

(Continued Next Page)




BORING B5
PAGE 2 OF 2

SOUTHERNA LOG OF TEST BORING ECst0s
COMPANY

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
FARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION _Plant Gadsden

MATERIAL DESCRIPTION COMMENTS

DEPTH
(it)
GRAPHIC
LOG
ELEVATION
SAMPLE TYPE
NUMBER
(ft.)
BLOW
COUNTS
(N VALUE)
(RQD)

o
[

9
B
O
S
» o] RECOVERY %

# & SAMPLE DEPTH
od

o

- Gray weathered SHALE, moist, hard. {CL)
"""" {con't)

1
—_
-

NO INSPECTION 11-4-10.GPJ

(50)

N ASH PO

12 | 460 (0) 13

\GADSDE!

B
o

w

7]

=

w
L}

o

o

RINGS

"""" 477.5

BO

........ Bottom of borehole at 47.5 feet.
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12/16/
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GEQTECH ENG




ECTION\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

GADSDEN\GADSDEN 2010\ASH POND INSP!

S\PROJECTS\

12/18/10 16:06 - TAESEE MAJOR PROJECT:

- ESEE DATABASE.GDT -

GINEERING LOGS

ECH EN:

GEOT!

SOUTHERN A
COMPANY

LOG OF TEST BORING

PROJECT _Gadsden Ash Pond Inspection

BORING B6

PAGE 1 OF 2
ECS10331

SOUTHERN COMPANY SERVICES, INC.
FARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

LOCATION Plant Gadsden

DATE STARTED _10/25/2010 COMPLETED _10/25/2010

SURF.ELEV. 525.0

COORDINATES: _Lat. N34.022681 Long. W-85.975042

CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 51 ft. GROUND WATER DEPTH: DURING COMP. DELAYED _13.9 ft. after 168 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
wi = ®
zZ o o —~ |°
&)
E_|Zo 2| F é a1 =z E § E a
oE kg MATERIAL DESCRIPTION < US| we ©5% (>0 COMMENTS
a & i oS | & mo> |0x
[G] -} =z oz Q
o) < i
%}
- Brown SILT, moist, stiff. (ML)
5
Ss 4-7-6
........ m 1 4.56.0 (13) 100
10 - Very stiff §§ | 95 | 3711 |00
........ 2 | 110 (18)
AAAAAAAA 7 s105
- Brown micaceous clayey SAND, moist, medium dense. 8S | 14.5- 3-4-7 100
(SC) -3 | 16.0 (11)
- Very loose SS | 19.5- |WH-WH-WH 100
-4 | 21.0 (0)
Attempted to take UD at 21", UD
would not advance.
e ___ _ _ 5005
- Brown river GRAVEL, moist, dense. (GC) S35 | 24.5- 8-14-17 100
-5 26.0 (31)
e . 85,5
30 - Gray weathered SHALE, moist, hard. (CL) 8| 285~ | 10-17-22 | oo
........ -6 | 31.0 (39)
35 S5 | 345 | 1750 3
AAAAAAA -7 | 36.0 (50)
40

(Continued Next Page}
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BORING B6

PROJECT Gadsden Ash Pond Inspection

LOCATION _Plant Gadsden

LOG OF TEST BORING

COMPANY

EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

SOUTHERN COMPANY SERVICES, INC.

soummNA

73}
T.
Z
i
=
=
Q
[}
(goy) - o o
% AYAA00AY PN o ™
@NTvA N) _ n
SINNOD Rg 35 39
MoTd
(1) 1h 2 h 2 Bho
HLd3a 31dWYS B 3¢ 25
d3annN B % B }e
IdAL FdNYS =~
=
NOILYATTS m
T
&
3 p
:
5 P
w Q
a m
L a
= 5
i £
[ Q
< 3
= o
=
g
Q
g
901
IHAYHO
W) o o T S M T T
HLd3Q R I T S | I - IR AR

9’0171 L NOILOZASNI GNOd HSY NIASAVO\SONIHOSNOILIIJSNI GNOd HSW\0L02 NIASAYOINIASAYONSLOTrOHd\S LOArOYd HOMYA 23831 - 90'91L 0L/91/ZL - 13D
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PECTION\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

POND INS

ECH ENGINEERING LOGS - ESEE DATABASE.GDT - 12/16/10 16:06 - TAESEE MAJOR PROJECTS\PROJECTS\GADSDEN\GADSDEN 2010\ASH

GEQT

BORING B7

PAGE 1 OF 2
sourélgalgé LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
FARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

DATE STARTED _10/25/2010 COMPLETED 10/25/2010  SURF. ELEV. 525.0 COORDINATES: Lat. N34.021011 Long. W-85.873044
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD _Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 51 fi, GROUND WATER DEPTH: DURING COMP. DELAYED 13.7 ft. after 168 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
s
ik} = =
b4 o 5 —_
T |2, 2 | rl |8 _| 23 |Es
g |ag MATERIAL DESCRIPTION < | W |weg| 85% |20 COMMENTS
W=z & |23 |75 | &8> |BE
e [0] o} ==z = (& 04 O
L} < = ~ w
[45] P o
- Brown SILT, moist, stiff. (ML)
5 sS 478
........ ﬂ 4 [4580]  as  [10

10 - Medium stiff S5 | 95 543 | 100
........ ' 2 | 11.0 7

15 SS | 145-| 333
AAAAAAA '. 3160 @ |'

20 - Very soft 3S | 19.5- 1-1-1 100 Large % of river gravel.
llllllll -4 {210 (2)
-1 Y-

25 - Brown river GRAVEL with clay fines, moist, medium SS | 245- - 775 100
AAAAAAAA 3;957 dense. (GC) -5 | 26.0 (12)

0,
AAAAAAAA iP/C
........ 3
"""" % R . [+ =1

30 - Gray weathered SHALE, moist, hard. (CL) S5 | 295- | 10-50 20
........ 6 | 310 (50)

35 SS 1 345- 3-50 2
........ 7 | 360 (50)

40

(Continued Next Page)
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BORING B7
PAGE 2 OF 2

Plant Gadsden

PROJECT _Gadsden Ash Pond Inspection

LOCATION

LOG OF TEST BORING

COMPANY

EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

SOUTHERN COMPANY SERVICES, INC.

SOUTHERNA

w
T
e
i3]
=
=
O
Q
(aow) - o o o
% AMIA0DTY [N 3 «
(3NWAN) a n .
SINNQD 5 &) B2 33
MOTg
(W 15 2 H O Ha
HLd3a 31dWVS BT 3¢ 2h
¥aannN B 32 @<
Fd ALl TdNYS
= .
NOILYATTI m
. b
o
2 P
W o
z P
[73] Q
v} £
A [
o 38
= 5
o 5
3 g
g
8
SN
9071
SIHAYHO
) T O P e I T L L e e I
Hld3g AR S A I ¢ R A S A N I AR

£d9'0L-p-1 L NOLLOZJSNI ONOd HSY N2OASUYOISONRIOSWNOLLOIJENI GNOd HSW\0L0Z NIQSAVYOWNIASAYNSLIAMOUNSLIIMOHL HOrYIN FISINL - 90:9L 04/94/2} - LOD'ISVAY.LYA 3353 - SHOT ONIYIINIONT HOIL0IO




BORING B8
\ PAGE 1 OF 2
SOI.IT:!OE'I;N'.‘ LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
§_ DATE STARTED _10/28/2010 COMPLETED _10/28/2010  SURF. ELEV. 525.0 COORDINATES: Lat. N34.019739 Long. W-85.971522
:‘r CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD _Mud Rotary
% DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
§ BORING DEPTH 51 fi. GROUND WATER DEPTH: DURING COMP. DELAYED _11.2 ft. after 168 hrs.
‘izl” NOTES Heavy rains on 10-25. Ground surface elevations are approximate. k
o
4
| & |E =
(S}
A& _|Zo 2 | Fl|g | z2 LéJ E’a
Glog % o} MATERIAL DESCRIPTION < | 42 we | Q9 3 < 1z8 COMMENTS
g0 o 4 % % e @ 8 pd o
4 o = = < ]
8 %) < r
8 %)
© - Red micaceous sandy CLAY, moist, stiff. (CL)
% ........
gl
o
8 ........
al........
2 s
g SS 4-5-6
§ ........ 1 4.5-6.0 (11) 100
&
g Attempted to push a UD at 7,
gl would not advance.
zl........
al 10
2 m Ss | 95 3-4-4 100
-2 11.0 8
] ¥ (8)
ap........
[73
Q
<.t
o
E 510,
i B - Brown well graded river GRAVEL, moist, medium SS | 145 | 7810 |0
z dense. (GC) -3 | 16.0 (18)
& ........ ) D
el
o
al----
g 0
24 N .
3 20 ?/ 35 | 19.5- 8-9-12 Larger % of clay fines in sample.
s h 4 | 210 (21) 100 | | ast ~ 2"-3" was weathered
wpeo 5 SHALE.
g 3}/
;
g P
,‘é ........ 39/
o125 §S [245-| 81214 [,
gl Y -5 | 26.0 (26)
A 1]
|5
of........ D
u 0
o b (]
£f20 %29? - Very dense ss[285 | 1550 | .,
s ?9 6 | 31.0 (50)
o 4
gl 20
ol bR
gl -1 Y-
4 35 - Gray weathered SHALE, moist, hard. (CL) SS | 34.5- 50 27
] I -7 | 36.0 (0)
o
&
x
zl-
iy
O
L
(& p.

(Continued Next Page)



BORING B8

SOUTHERNA F TEST BORING PAGE 2 OF 2
COMPANY LOG OF TES Ecs1os1

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION _Plant Gadsden

: 2|y |E
g = —
S ERER S | FEIE_| 383 (&5
3 o g %3 MATERIAL DESCRIPTION < wa we | 95 |3 g COMMENTS
gl o o 4 % % % @ 8 zZ o~
g w f,':) < = %
& %)
%]
g ont 55T 395" 50 70
| (con®) 8 | 410 ©) 20
(=)
ol........
z
171
<
§ ........
3l 45 SS | 445 5-50 53
= . -9 | 46.0 (50)
3
-4 N

50 SS | 49.5- 50 20

474.0/4 -10 | 51.0 (0)

Bottom of borehole at 51.0 feet.
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MBORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

GADSDEN\GADSDEN 2010\ASH POND INSPECTIO|

S\PROJECTS\

\QO
<

BORING B9

PAGE 1 OF 2
SOUTCHOEII;FI"A LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
DATE STARTED _10/28/2010 COMPLETED _10/28/2010  SURF.ELEV. 526.5 COORDINATES: _Lat. N34.017956 Long. W-85.969092
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 51 1t. GROUND WATER DEPTH: DURING COMP. DELAYED 17.5 ft. after 96 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
I o
Q Z a i B [y i
E_|To e |EL A | =25 (g5
oz (&5 MATERIAL DESCRIPTION < Y | we 9 54 >0 COMMENTS
w5 o |25 |77 | m9= |z
G} pa} == = oz O
1] < prd ~ |E-I£J
@ )
- Brown SILT, moist, stiff. (ML)
5 35 556-8
........ m 9 4.5-6.0 (14) 100
10
SS | 9.5- 4-7-8
,,,,,,,, m 2 | 1.0 (15) 100
e -2 -]
15 - Brown well graded river gravel, moist, dense. (GC) m SS | 14.5- | 81517 | .0 Large % of clay fines.
-3 | 16.0 (32)

0
20 0 C .
- Medium dense SS | 19.5- 5-10-12 100
);95 4 | 210 (22)
o

100

........ ) D
AAAAAAAA i}/
25 mss 245 | 111518

-5 | 26.0 (33)

EE DATABASE.GDT - 12/16/10 16:06 - T\ESEE MAJOR PROJECT:

ENGINEERING LOGS - ES

GEOTECH

5 SS | 295- | 8-15-19

}9 5 | 31.0 (34) | 100
........ b C
AAAAAAAA s

b0
........ sl
35 - Gray weathered SHALE, maist, hard. (CL) SS | 34.5- 1 17-50

7 | 360 (50 | 100

40

(Continued Next Page)




BORING B9
PAGE 2 OF 2

SOU'I'HERNA

LOG OF TEST BORING

COMPANY

SOUTHERN COMPANY SERVICES, INC.

PROJECT Gadsden Ash Pond Inspection

Plant Gadsden

LOCATION

EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

COMMENTS

(aoy)
% AYIA0DTY

53
53

(FNTIVA N)
SINNOD
MOg

50
{0)

50
(V)]

50
(0)

(W)
HLd3d F7dNVS

41.0

46.0

51.0

HIGWNN
JdAL I1dNVYS

5SS | 38.0-

-8

88 | 44.5-

9

X

S8 | 49.5-

-10

NOILYAT3

MATERIAL DESCRIPTION

(con't)

475.5

901
JIHdVYHO

Bottom of borehole at 51.0 feet.

u)
Hld3d

v
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o
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BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

OVASH POND INSPECTION\

201

GADSDEN\GADSDEN

ENGINEERING LOGS - ESEE DATABASE.GDT - 12/16/10 16:06 - TAESEE MAJOR PROJECTS\PROJECTS\

GEOTECH

BORING B10
souTneRn % LOG OF TEST BORING " ecstom
COMPANY

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

DATE STARTED _11/1/2010 COMPLETED _11/1/2010 SURF. ELEV. 525.5 COORDINATES: _Lat. N34.032822 Long. W-85.971503
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD _Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING
BORING DEPTH 51 ft. GROUND WATER DEPTH: DURING COMP. DELAYED _14.5 ft. after 24 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
o = ®
=z a a — |
O
E_|Zo 2 | Eh | | = E 5 E =)
oE (L] MATERIAL DESCRIPTION < we g S5% |0 COMMENTS
a % i o> | & ad> (0%
1G] o] =2 = o=z O
w < b= =W
[75] & o
- Brown micaceous SILT, moist, stiff. (ML)
2 SS 4560 456 |40
........ = (11
10 - Medium stiff S5 | 95- 345 |00
........ -2 [ 110 (9)
- Stiff SS | 14.5- 3-4-7 100
........ -3 | 16.0 a1
20 - Medium stiff sS85 | 244 |0
........ -4 | 210 (8)
25 ss {245 | 222 |0
........ -5 | 26.0 4)
30 3S 12952 2.2-3 100 Fine sand particles in sample.
........ 5 | 310 (5) 0
U I - v 0.
35 - Brown sandy CLAY, moist, medium stiff. (CL) S8 | 34.5- 2-3-3 100
........ -7 | 36.0 (6
40 River gravel in sample

(Continued Next Page)




BORING B10
PAGE 2 OF 2

SOUTHERNA LOG OF TEST BORING ECs10331
COMPANY

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection

EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION _Plant Gadsden

- w = e
& z | & o e
slx |2 © | Fh | W =25 |es
HEFO = wo | B z2 |wg
Jlagidg MATERIAL DESCRIPTION < | Y2 |wE| 952 |30 COMMENTS
z g é = i o> i no> o
&) A — =z o=z o
= i << 3 — '5‘.:-’
@ » @
w
2 ~Sont S5 395 444 00
| R (con® -8 | 41.0 (8) 100
gl........
X
[7F IR
<L
=z
g“”““ _—_————_____—__—____———A&IQ_
345 - Gray weathered SHALE, moist, hard. (CL) SS | 445- 50 .
3 9 | 46.0 (0)
o] N

50 ss | 49.5- 50 20

47454 10 ] 51.0 (0)

Bottom of borehole at 51.0 feet.

EN\GADSDEN 2010\ASH POND INSPECTION\BORING!

EE MAJOR PROJECTS\PROJECTS\GADSD

16:06 - TAES
~
(o)

12/18/10

INEERING LOGS - ESEE DATABASE.GDT -

GEOTECH ENG




N\GADSDEN

DE

E.GDT - 12/16/10 16:06 - TAESEE MAJOR PROJECTS\PROJECTS\GADS

ENGINEERING LOGS -~ ESEE DATABAS

ECH

GEOT!

BORING B11

2010\ASH POND INSPECTION\BORINGS\GADSDEN ASH POND INSPECTION 11-4-10.GPJ

PAGE 1 0F 2
SOUTéI:ﬁT’A LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT Gadsden Ash Pand Inspection
FARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
DATE STARTED _11/1/2010 COMPLETED _11/1/2010 SURF. ELEV. 525.0 COORDINATES: Lat. N34.016868 Long. W-85.972625
CONTRACTOR _SCS Field Services EQUIPMENT CME-550 METHOD Mud Rotary
DRILLED BY _T. Milam LOGGED BY _G. Wilson ) CHECKED BY ANGLE BEARING
BORING DEPTH 47.8ft. GROUND WATER DEPTH: DURING COMP. DELAYED 15.9 ft. after 24 hrs.
NOTES Heavy rains on 10-25. Ground surface elevations are approximate.
O 3 ¢ e E 7y i
|9 S| FE B | 385 (&g
LE [ MATERIAL DESCRIPTION < | 4 |wE | 952 |30 COMMENTS
W= g o | &3 |F 0> |O%
O ] =2 = oz &
i < 3 = |
73] & o
- Brown micaceous SILT, moist, very stiff. (ML)
SS 7-9-9
------ 1 456.0 (18) 100
10 - Stiff SS | 9.5- 8-6-7 100 Small roots in sample.
........ -2 1 1.0 (13)
15 - Medium stiff §S [ 145- | 434 | 100
........ , 3 | 16.0 @)
20 - Soft SS[195 | 232 |00
________ -4 | 210 {5)
"""" Attempted to push a UD at 22',
........ unable to advance.
25 - Very soft SS [245- | WH12 |0
........ -5 | 260 (3
30 §S 295 [ WHWH2 | o
........ 6 | 31.0 2)
35 - Medium stiff sSTaas [ 142 | .,
........ -7 | 36.0 (6}
40 River gravel in sample

(Continued Next Page)




BORING B112

‘ PAGE 2 OF
SOUTHERN L= ECS10331
COMP LOG OF TEST BORING

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION _Plant Gadsden

7 z | & | 5
slr |2 8 | rg | 2T
I~ |Fo = wm | B~ 253 |dg
&€ %0 MATERIAL DESCRIPTION < Hs | we 85z |50 COMMENTS
z|l i é" i3} o> i m0> oDé/
=4 i < prd - L
° |8 *
g Very stit S5 39.5- 37-10 T00
gl (con'D) -8 | 41.0 (17) 100
Sl.......
I
7} O
<
4
gl Y - - s X1 e
g 45 - Gray weathered SHALE, moist, hard. (CL) SS | 44.5- 50 20 Organics in sample.
= -9 | 46.0 (0)
3
zZl.......
& 477.2
g Bottom of borehole at 47.8 feet.
[=] BT
ol s0
w
&
gl.......
[w]
gl.......
o
of
&
g ........
sl 55
[a¢]
=z
wp........
o
(77}
aof........
<
a
]
(1}
60

6/10 1606 - TAESEE MAJOR PROJECTS\PROJECTS\GADSD

ERING LOGS - ESEE DATABASE.GDT - 12/1

NGINE|

EOTECH E|

G




BORING B12
SOUTHERN 2% LOG OF TEST BORING " Ecsiost
COMPANY

SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden

8 DATE STARTED _11/1/2010 COMPLETED _11/1/2010 SURF. ELEV. 525.0 COORBDINATES: _Lat. N34.017397 Long. W-85.973206

o

3 CONTRACTOR _SCS Field Services EQUIPMENT _CME-550 METHOD _Mud Rotary

é DRILLED BY _T. Milam LOGGED BY _G. Wilson CHECKED BY ANGLE BEARING

§ BORING DEPTH _41 ft. GROUND WATER DEPTH: DURING COMP. DELAYED _17 ft. after 24 hrs.

% NOTES _Heavy rains on 10-25. Ground surface elevations are approximate.

[=]

=z

< - | & |E S

= —

) 9 (@) [v's oy o>

Az |Zo c|EE 18] 283 |&g

g B.JE %—9 MATERIAL DESCRIPTION § "_',"5 HE 93<>1: 88 COMMENTS
o (@] =

(é(j e G o E% % m()é 8

Q w 3 < T4

3 S

% - Brown micaceous SILT, moist, stiff. (ML)

2

gl ...

i

of........

&

(2] I

2l s

1] S8 4-6-7

zZ

ol X %5 Jssoo] G5 [0

I

u)

2

o

gl

zl...

al 10 : :

a - Medium stiff SS | 9.5- 3-4-5 100

ol 2 | 110 (@)

2

w

[a) .

8

Ed IR

e

% ........

gl 15 35 | 14.5- 334

el . m 3 | 16.0 @) 100

2 k' 4

sl .

§ ,,,,,,,, up | 17.0- 100 UD taken.

4 -4 1 19.0

ot .

&l 20

2 - Very soft 8§ | 19.5- 1-1-2 100

= -5 | 21.0 (3)

i

@ ........

2

8 ........

| RS

gl 25 SS | 24.5- 111 100

% ........ -6 | 26.0 (2)

N R

a

al....

7]

<|........

E 30 up | 29.0- 100 UD taken.

3 -7 | 310

w ........

] PP

@

23 BOUUROO

S

ol

£1..35 - Mottled brown/gray SS [ 345 [ WHWH- |

; ‘‘‘‘‘‘‘‘ -8 | 36.0 M

5]

4 PRSPPI

[}

X

F| IR

W

sl

&l _40

(Continued Next Page)



BORING B12

x PAGE 2 OF 2
SOU'I'gg'lvl‘l; y N LOG OF TEST BORING ECS10331
SOUTHERN COMPANY SERVICES, INC. PROJECT _Gadsden Ash Pond Inspection
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING LOCATION Plant Gadsden
I
z g | E *
0] Z o 0. —
; (8] [a) o o >
o S 2| E3 |8 2B |25
i eE (Lo MATERIAL DESCRIPTION < | 42 |weE | 852 |39 COMMENTS.
zl 4 é = ] L o BmO> ox
gl @ 5] a2z o=z Q
£ i 4 = = |4
O 73 < o
E )]
2 |I[] - Grayweathered SHALE, moist, hard. (CL) 4840 % SS | 395- | 1950 | A4
2 \ {con't) [ -9 A 41.0 (50) pT
[ R Bottom of borehole at 41.0 feet.
oy
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LIQUID AND PLASTIC LIMITS TEST REPORT

Contour Engineering, LLC

Kennesaw, GA

60 V4
7/
Dashed line indicates the approximate /
upper limit boundary for natural soils  —
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/ O y
50 pr &
/ ‘2‘0
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S 30— 4
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/
/
/
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/ /
- T
8 / ”a / ML or OL MH or OH
J
0 ]
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pi %<#40 %<#200 UsScs
L Tan brown fine sandy SILT (ML) NV NP NP 98.6 582 ML
Project No. AT10SOC03- Client: Southern Company Remarks:
Project: Plant Gadsden Ash Pond
® [ ocation: B-1 Depth: 12-14' Sample Number: B-1




Particle Size Distribution Report
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Project: Plant Gadsden Ash Pond

Date: o

© Tan brown fine sandy SILT (ML)
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LIQUID AND PLASTIC LIMITS TEST REPORT

Contour Engineering, LLC

Kennesaw, GA

Figure

60 V4
/
Dashed line indicates the approximate /
upper limit boundary for natural soils —
Ny
50— & /
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/ /
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[/ E /) ML or oL MH or OH
|
0 |
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uUscs
L Brown tan sandy SILT (MH) 50 33 17 97.8 86.8 MH
Project No. AT10SOC03- Client: Southern Company Remarks:
Project: Plant Gadsden Ash Pond
® ] ocation: B-2 Depth: 5-7 Sample Number: B-2
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Cross Section C Steady State, Downstream

Name: Sandy SILT {(MH)
Unit Weight: 126.44 pcf

Cohesion: 28.8 psf

29"

Phi:

SES S AN BN
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[ AA R 1R R EN N1}
SIB PN AN B
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SRS SEU REG BN
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Cross Section D, Steady State
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HOTE: AN ADDITIONAL TEMPORARY 32" LONG STD 48 INCH LO. "
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3 ‘ - %
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NEATLINE NEATLINE REINFORCING PLAN
3 DA LD coNc PIPE SCALE: 1/27 =1"-07 SCALE: 1/2"7 =17-0" SCALE: 17 =1°—-0"
WITH 4/
THICKNESS L’
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736 . - é =R TIMBER, AND EARTH WORK. SEE
Yo v N 30" DIA. E3N OWG. D-523147.
lE s { ") i o PIPE _\ o 2. FOR DRAWING REFERENCES SEE
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UNLESS Moten 2-N0.6 b-n06 MISCELLANEOUS — NOTE 2)
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SPUCE W/VERT. WALL BARS ! ' D~523152 HEW ASH POND DISCHARGE STRUCTURE
APRON KEV: 245’5 LENGTH OF APRON MISC. BACKFILL SECTIONS AND DETAILS
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GADSDEN STEAM PLANT - ASH POND DAM SURVEILLANCE
VISUAL INSPECTION CHECK LIST AND REPORT

Inspection Date: Time: Pond Water Level: ft. msl

Rainfall Since Last Inspection: inches Weather:

Conditions Noted During
Inspection

DOWNSTREAM SLOPE AND TOE - UPPER DAM

Significant Erosion

Wet Zones / Seepage

OTHER DAM SAFETY CONDITIONS OF NOTE

If any conditions noted 'Yes", provide comments below (including locations, attach location plan):

NOTE: If any observations noted during the inspection represent a notable change in condition, SCG Hydro
Services should be contacted immediately.
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10003.000  Purpose
Safe operation of water retaining structures is required to ensure public safety,

environmental safety and to protect Company assets. A comprehensive dam safety
program sets forth guidelines for the safe operation of water retaining structures.

A coordinated, pre-planned, effective emergency response is crucial to lessen the danger
to public and environmental safety and to minimize the risk to Company assets.

This procedure documents responsibility for dam safety actions including inspection,
reporting, analysis, regulatory compliance, and emergency response.

This procedure also documents vegetation control standards for dams and dikes.

10003.100  General Information
10003.110 Definitions
Toe — the junction of the downstream slope or surface with the original ground surface

Water retaining structure — an artificial barrier that has the ability to impound water,
wastewater, or any liquid-borne material for the purpose of storage: dam, dike

Water control structure — structure appurtenant to a water retaining structure that allows
conveyance of water, controls the direction or rate of discharge or maintains a prescribed
water elevation, such as a spillway gate or discharge structure

Crest — top of the dam

Dam Safety Engineer — Individual determined by the Hydro Services Principal Engineer
responsible for condition assessment of dams and the General Manager - Hydro to be
qualified to conduct dam safety inspections and evaluations based on education,
experience or other qualifications.

10003.120 Dam Safety Criteria

10003.120.1 FERC-Licensed Structures

FERC-licensed structures shall be governed by the FERC criteria as set forth in the FERC
Engineering Guidelines or as approved by FERC on a case-by-case basis.

10003.120.2 Other Structures

ATTORNEY CLIENT PRIVILEGE
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Where structures are under the jurisdiction of a state dam safety program, the criteria set
forth in that program shall apply. Where structures are not governed by a state dam
safety program, generally accepted engineering criteria for slope stability, structural
stability, and hydraulic adequacy shall apply.

10003.130 Regulatory Interface

The environmental organizations of the individual operating companies will be
responsible for the interface with State and Federal environmental regulatory agencies.
In practice, SCG Hydro Services may provide technical interface with State and Federal

regulatory agencies regarding dam safety.

10003.140  Compliance

SCG dams and dikes will meet applicable dam safety requirements or have a plan for
investigation and remediation to meet these requirements.

The plant manager will be responsible for ensuring on-site compliance with dam safety

requirements. Appropriate reference to and/or provisions of this procedure should be
included in the plant’s general emergency plan documents.

10003.200 Inspections

10003.210 Inspection Applicability

This procedure is applicable to the following water retaining structures:

hydroelectric project dams

ash pond dams and dikes (active or water retaining)
cooling water and make-up water pond dams and dikes
gypsum pond dikes

other similar structures as requested by generating plants

¢ & ¢ o o

10003.220 Inspection Scheduling

10003.220.1 Inspections by Plant Personnel

Plant personnel will inspect the water retaining structures weekly at a minimum, unless
more frequent inspection is warranted by previous maintenance history or by site specific
conditions.

10003.220.2 Inspections by Dam Safety Engineers

ATTORNEY CLIENT PRIVILEGE
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Structures will be inspected by SCG Hydro Services dam safety engineers annually at a
minimum, unless more frequent inspection is warranted by previous maintenance history
or by unusual events. If deemed necessary, Hydro Services may obtain assistance in the
inspections from qualified personnel working in other SCG engineering departments or
the operating companies.

Plant management will be contacted (ideally 30 days or more prior to the inspection date)
by SCG Hydro Services to schedule a mutually acceptable date. The following items
shall be discussed at this time:

a) Status of previous inspection recommendations

b) Proper vegetation control to ensure the Dam Safety Engineer has adequate
visibility to perform a comprehensive inspection.

¢) Identify plant personnel to take part in the inspection (should include personnel
who conduct weekly plant inspections to the extent possible).

d) Any necessary arrangements such as safety equipment or transportation needed to
conduct the inspection.

10003.220.3 Unusual Circumstances

The water retaining and control structures should be inspected by either plant personnel
and/or a Dam Safety Engineer any time one of the following unusual circumstances

Ooccurs:

a) Severe rain event

b) Post storm (hurricane, tornado, etc.)

c) High river or stream flow (if adjacent to a river or stream)
d) Unusually high tide (if adjacent to a tidal area)

e) Earthquake

Plant personnel will notify SCG Hydro Services if any of these events occurs at their site.
SCG Hydro Services will notify plant management in the event of an earthquake.

This inspection will be conducted as soon as safety allows and/or there is sufficient
visibility. SCG Hydro Services may request plant personnel to perform these inspections.
Results of such inspections shall be reported to SCG Hydro Services immediately upon
completion. Depending on the findings of the inspection by plant personnel, a follow-up
inspection may be conducted by SCG Hydro Services.

10003.230 Inspection Methodology

Inspections should be conducted using a checklist that is specific to the water retaining
structure and/or water control structure being inspected.
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10003.230.1 Checklist for Inspection by Plant Personnel

The inspection checklist should be developed cooperatively by SCG Hydro Services dam
safety engineers and plant personnel and may include some or all of the following items:

a) Inspector(s)
b) Date / time

c) Checklist revision number

d) Pond level

e) Weather conditions

f) Rainfall since last inspection

g) Instrumentation readings (if applicable)

h) Condition of slopes, crest, and toe (i.e. evidence of seepage, wet/saturated
ground surface, water-boils etc)

i) Drains — drainage ditches / weir flows

i) Vegetation

k) Erosion

D Animal damage

m) Anthills

n) Depressions

0) Misalignment of retaining structures

p) Condition of outlet structures (i.e. emergency spillway, gates)

10003.230.2 _Checklist for Inspection by Dam Safety Engineers

The Dam Safety Engineer Inspection Checklist should contain the same information as
the Plant Personnel Inspection Checklist, with the addition of the following information

at minimum:

a) Instrumentation readings review

b) Instrumentation reading spot check

c) Condition of instrumentation

d) Maintenance / remediation performed since last inspection

e) Status of prior inspection recommendations

1§} Check for posting of current emergency notification information

10003.240 Inspection Documentation

10003.240.1 Documentation of Inspections by Plant Personnel

Inspections performed by plant personnel shall be documented on the checklist described
in section 10003.230.1.
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Any areas of concern identified during the inspection should be brought to the attention
of the assigned SCG Hydro Services Dam Safety Engineer immediately by phone. If
unable to contact the assigned Dam Safety Engineer, call the Dam Safety Referral Line
number noted on the checklist for the Engineer on duty. Fax or email a copy of the
checklist noting the unusual condition or concern to SCG Hydro Services.

Inspection reports with no areas of concern identified shall be retained for the current
year plus one year. Inspection reports with areas of concern identified shall be retained

for the life of the plant plus ten years.

10003.240.2 Documentation of Inspections by Dam Safety Engineers

Inspections performed by the Dam Safety Engineer shall be documented on the checklist
described in section 10003.230.2. Once the inspection is concluded, the Dam Safety
Engineer will conduct an exit meeting with the plant personnel to discuss the
observations made during the inspection and to point out any items that need immediate
attention. The Dam Safety Engineer will prepare a standardized report for distribution in
a timely manner that provides more detailed information regarding inspection
observations.

This report shall contain (at a minimum):
a) Instrumentation review (if applicable)
b) Findings
¢) Recommendation items requiring immediate attention for the safety of the
structure (if any are identified)
d) Items requiring attention to assure the long-term safety of the structure (if any are
identified).

These reports shall be retained by SCG Hydro Services for the life of the corporation.

10003.240.2.1 Dam Safety Engineer Inspection Recommendation Tracking

Inspection reports will include the outstanding recommendations from previous
inspections and the status of the recommendations. SCG Hydro Services will track the
recommendations to completion.

10003.240.2.2 Dam Safety Engineer Inspection Report Distribution
Inspection reports will be distributed to the following:

SPO

Plant Manager or Superintendent (as addressee)
OPCO Environmental Manager

Hydro General Manager

Plant Compliance Manager (if applicable)
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6. Any other personnel designated by the Plant Manager

10003.300 Instrumentation

If dam safety instrumentation is installed at the site, instrument readings are to be
reported to SCG Hydro Services as soon as possible, but within a maximum of five
working days of being taken. Instrument readings will be reviewed by SCG Hydro
Services as soon as possible, but within a maximum of five working days of receipt.
(These maximums may be reduced as necessary if site specific conditions at a particular
location dictate that a shorter review time is appropriate.) The schedule for instruments
read by the plant shall be entered into the Plant’s work order management system for
compliance tracking.

Data from installed instrumentation can provide early warning for potential problems and
is important to the success of the Dam Safety Program. Readings from installed
instruments should be made on schedule and should be taken by a qualified individual
who has undergone applicable training.

Abnormal instrument readings should be brought to the attention of SCG Hydro Services
immediately by phone. If necessary, call the Dam Safety Referral Line for the contact
information of the Engineer on Duty.

Dam movement surveys require a significant amount of post-processing and therefore
cannot be accommodated in the five working day window cited above. These results

should be forwarded to SCG Hydro Services as soon as possible. The movement survey
results will be reviewed by SCG Hydro Services as soon as possible after receipt.

10003.400 Emergency Response

10003.410 Emergency Notification

SCG Hydro Services maintains two dam safety referral phone numbers, one each for the
Atlanta and Birmingham offices. Each office will maintain an on-call roster so that an
engineer is available for response at all times. The referral phone number will connect
with a recorded message that provides the caller with the name and contact information
for the Engineer on Duty at the time. The referral phone number and the contact
information for the individual Dam Safety Engineers will be included on cards distributed
to the SCG plants. These cards shall be posted in the Control Room and other
conspicuous locations as designated by the plant manager.

10003.420 Dam Safety Problem Reporting

Suspected dam safety problems should be brought to the attention of the assigned SCG
Hydro Services Dam Safety Engineer immediately by phone. If unable to contact the
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assigned Dam Safety Engineer, call the Dam Safety Referral Line number for contact
information for the Engineer on duty.

FERC requires that any condition affecting the safety of a FERC-licensed hydro project
be reported to them immediately. FERC describes a condition affecting safety by saying:
“Such conditions may include, but are not limited to, gate operation failure, piping,
seepage, slides, unusual instrumentation readings, sinkholes, sabotage, natural disasters
(floods, earthquakes) and other signs of instability of any project works. Additional
conditions, include, but are not limited to, reservoir monitoring instrumentation and
communication systems malfunction or failure, and remote control systems malfunction
or failure.”

For problems occurring at hydro plants, SCG Hydro Services will be responsible for
notification of FERC and, if applicable, state dam safety agencies.

10003.430 Emergency Equipment

In conjunction with the designated plant management team, equipment present at the
plant location for loading or moving material (or other uses) may be utilized, as
necessary, to respond to emergency conditions at the dams.

10003.440 Emergency Supplies

In order to be able to deal with boils or large seeps in a timely manner, granular materials
for constructing filters should be stockpiled at earth embankments. These stockpiles
should be located as near to the toe of the embankment as practical so that the material
can readily be moved to any location along the toe of the dam. The amounts and
specifications for material to be stockpiled at each location will be determined by SCG
Hydro Services. These stockpiles should be protected with a silt fence or safety fence
enclosure and should be labeled “Emergency Filter Stockpile, Emergency Use Only”.

10003.500  Training

SCG Hydro Services will be responsible for development and maintenance of a training
program for plant personnel who conduct safety inspections of water retaining structures.
The training may include instructor-led classroom training and on-the-job-training with
Dam Safety Engineers and shall be required on an annual basis. Video-based training
may be used as appropriate for refresher training or for new or temporary employees.

The classroom training may consist of technical presentations using training materials
such as FEMA publications and Association of State Dam Safety Officials or United
States Society on Dams training programs as well as materials developed by SCG Hydro
Services.
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Dam Safety Engineers will provide on-the-job-training on the actual retaining structures
and demonstrate appropriate inspection procedures and techniques. The Dam Safety
Engineer will also conduct training on proper instrument reading procedures and data
recording for the sites with installed instrumentation that is read by plant personnel.

10003.600  Vegetation Control

A uniform cover of a suitable species of grass shall be maintained on all earth dams or
dikes. The grass should be mowed at least twice a year at a reasonable height to facilitate
adequate inspection, unless drought or other circumstances make mowing unnecessary.
Mowing should be done with appropriate equipment in such a way as to minimize
damage to the dam or grass cover from mower tires or blades.

Dam crests should be protected by a suitable granular surface material if traffic prevents

establishment of a good grass cover. The use of bottom ash or similar CCB materials for
this purpose should be limited to material that is free of pyrites or other components that

would be harmful to grass.

Generally, trees and woody brush should not be allowed on the slopes, crest or along the
water line of any dam or dike. Exceptions to this provision (in the case of beneficial
vegetation or other situations) may be made as deemed appropriate by SCG Hydro
Services dam safety engineers. The areas adjacent to the toe of the dam and the contact
of the dam and the abutment should also be clear of trees and woody brush to distances
deemed appropriate by SCG Hydro Services dam safety engineers (ideally a minimum of
20 feet).

Outlet structures and associated inlet and outlet channels should be kept free of
vegetation that would impede the flow of water.

10003.700  Modification of Retaining Structures and Water Levels

The FERC and state safe dams organizations require that any modifications to water
retaining structures (that they regulate) be reviewed and approved by their organization
prior to construction. In addition, FERC requires that any soil boring program on a
FERC-regulated structure be reviewed and approved by FERC prior to implementation.
For FERC regulated structures, SCG Hydro Services will serve as the contact with FERC
and, if applicable, with the state dam safety regulatory agencies in these matters.

Proposed new water retaining structures and proposed modifications to existing dams and
associated structures (including discharge structures, internal retaining structures,
diversion dikes and dry ash storage within existing ponds) should be reviewed with SCG
Hydro Services prior to and during design and construction. SCG Hydro Services shall
be included in the review and approval process for new water retaining structures and for
modifications to existing structures.
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Increases in maximum pond elevations should be reviewed with SCG Hydro Services
prior to exceeding existing maximum elevations.

10003.900 References

The documents listed below contain both general and specific guidance on topics related
to the safety of dams and dikes. Requirements and provisions of these documents may or
may not apply to a specific dam or dike covered under this procedure.

FEMA-93 Federal Guidelines for Dam Safety Rev. April, 2004

FEMA-473 Technical Manual for Dam Owners - Impacts of Animals on Earthen Dams

Rev. September, 2005

FEMA-534 Technical Manual for Dam Owners - Impacts of Plants on Earthen Dams
Rev. September, 2005

FERC Engineering Guidelines, Ch, 14 Dam Safety Performance Monitoring Program

Rev. July 2005

Georgia Environmental Protection Division Rules for Dam Safety Environmental
Rule 391-3-8. Authorized by OCGA 12-5-370 GA Safe Dams Act of 1978.

Georgia Safe Dams Program Engineering Guidelines v.3.1, Georgia EPD Safe Dams
Program, 2007.

Mississippi Commission on Environmental Quality Dam Safety Regunlation LW-4
Revised August 2005

Northwest Florida Water Management District, Chapter 40A-4, Florida Administrative
Code

Southern Company Records Management home page

http://compliance.southernco.com/records-mgmt/SoCoRecordsMgtHome.html

The Southern Company Records and Information Management Retention Schedule,
Revision 12, June 16, 2009.
http://compliance.southemco.com/records-

mgmt/SOCORIMRetentionSchedule 06 16 2009.pdf
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Plant Gadsden Date: 28 February 2011
Unit Name: Operator's Name: Alabama Power
Unit I.D.: Hazard Potential Classification: | High ] significant <] Low [ ]
Inspector's Name: | Joe Klein, P.E. and Frank Lockridge, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No
X
1. Frequency of Company's Dam Inspections? See Note 18. Sloughing or bulging on slopes?
Below

2. Pool elevation (operator records)? 523.3 19. Major erosion or slope deterioration?

3. Decant inlet elevation (operator records)? 523.0 20. Decant Pipes:

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?

5. Lowest dam crest elevation (operator records)? 525.0 Is water exiting outlet, but not entering inlet?

6. If instrumentation is present, are readings recorded N/A ls water exiting outlet flowing clear?

(operator records)?

7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, i seepage ca.mes

fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, N/A From underdrain?
topsoil in area where embankment fill will be placed)?
- > —

9. Trees growing on embankment? (If so, indicate At isolated points on embankment slopes?

largest diameter below)

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?

12. Are decant trashracks clear and in place? X From downstream foundation area?

j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream or ponded water?

in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe?
h 15. Are spillway or ditch linings deteriorated? ﬁﬁ{s%gace movements in valley bottom or on
z 16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? See Note
m Below

17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam X
z inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
: normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.
U Issue # | Comments
o 1 Impoundment inspected weekly by Plant personnel and annually by Southern Company Generation (SCG) Hydro Services dam
n safety engineer. Inspections conducted in accordance with SCG Safety Procedures for Dams and Dikes

23 Observed isolated areas of surface ponding along toe of slope. May be the results of precipitation on the day prior to the site

m visit.
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Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit AL 0002887 INSPECTOR Joe Klein, P.E. & Frank Lockridge, P.E.

Date February 1, 2003 (Effective Date)
Impoundment Name Gadsden Steam Plant

Impoundment Company Alabama Power Company
EPA Region 4

Alabama Department of Environmental Management
State Agency Birmingham Branch
(Field Office) Address 110 Vulcan Road

Birmingham, AL
Name of Impoundment Gadsden Steam Plant

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

New |E Update |:|

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

IMPOUNDMENT FUNCTION: Storage of sluiced fly ash

Nearest Downstream Town Name: Gadsden, AL

Distance from the impoundment: <1 mile

Location: Impoundment is located across the Coosa River from the plant site. Latitude and longitude are
different than the plant site itself.

Latitude 34 Degrees 1 Minutes 12.3 Seconds N
Longitude 85 Degrees 58 Minutes 20.2 Seconds w
State Alabama County Calhoun
Yes No
Does a state agency regulate this impoundment? |E |:|

If So Which State Agency? Alabama Department of Natural Resources
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency

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

[]

[]

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

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

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

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

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Limited development in the vicinity of the impoundment and the height of the dam indicates a loss of life is
not probable in the event of a failure or misoperation of the dam. It’s location along the Coosa River less
than 1 mile upstream indicates a potentially significant economic and environmental impact in the event of
a failure or misoperation of the dam.
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Coal Combustion Dam Inspection Checklist Form

CONFIGURATION:

D Cross-Valley

[]

Side-Hill

I:I Incised (form completion optional) I:'

Embankment Height (ft) 15to 18
Pool Area (ac) 73.9
Current Freeboard (ft) 1.7

Embankment Material
Liner

Liner Permeability

US Environmental
Protection Agency

K Diked

Combination Incised/Diked

None
N/A
N/A
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TYPE OF OUTLET (Mark all that apply)

[ ] ©Open Channel Spillway

Trapezoidal
Triangular

Rectangular

OO 0O o

Irregular
depth (ft)
average bottom width (ft)

top width (ft)

[X] Outlet

36-inch diameter
Material
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)

other (specify):

00X OO

Yes No

Is water flowing through the
outlet? I L]

D No Outlet

] Other Type of Outlet
(specify):

The Impoundment was Designed By Design firm data not available.
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Coal Combustion Dam Inspection Checklist Form Protection Agency
Yes No
Has there ever been a failure at this site? [ ] X
If So When?

If So Please Describe :
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Yes No

Has there ever been significant seepages = ]
at this site?

If So When? Mid to late 1990s

If So Please Describe :

Seepage was reportedly observed in the 1990s in the area of the northwest corner of the embankment. An
inverted filter blanket drain was constructed to repair the slope.

No evidence of seepage was observed during the site visit.
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Coal Combustion Dam Inspection Checklist Form

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

at this site?

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

If So Please Describe :
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Yes

US Environmental
Protection Agency

No
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US Environmental
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 thereisno information just note that.

Available construction drawings provided as part of the site visit indicate the embankment is supported on
natural ground.

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

No.

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

Neither the observations during the site visit nor photographic documentation showed evidence of
prior releases, failures of patchwork repairs of the dike.



