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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority’s
Kingston, Tennessee facility in December 2008, which flooded more than 300 acres of land,
damaging homes and property, is a wake-up call for diligence on coal combustion waste disposal
units. A first step to prevent such catastrophic failure and damage is to assess the stability and
functionality of ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Plant Wansley fly ash management unit
is based on a review of available documents and on the site assessment conducted by Dewberry
personnel on June 30, 2010. We found the supporting technical information adequate (Section
1.1.3). As detailed in Section 1.2.6 there are recommendations that may help to maintain a safe
and trouble-free operation,

In summary, the Wansley Plant ash pond is SATISFACTORY for continued safe and reliable
operation, with no apparent existing or potential management unit safety deficiencies.

PURPOSE AND SCOPE

The U. S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e. management unit) at electric utilities in
an effort to protect lives and property from the consequences of a dam failure or the improper
release of impoundment slurry. The EPA initiative is intended to identify conditions that may
adversely affect the structural stability and functionality of a management unit and its appurtenant
structures (if present); to note the extent of deterioration (if present); status of maintenance and/or
a need for immediate repair; to evaluate conformity with current design and construction
practices, and to determine the hazard potential classification for units not currently classified by
the management unit owner or by a state or federal agency. The initiative addresses power plant
management units that have a classification of 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 December 2009, the EPA sent letters to coal-fired electric utilities seeking information on the
safety of surface impoundments and similar facilities that receive liquid-borne material that store
or dispose of coal combustion waste. This letter was issued under the authority of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Section
104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

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

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

For this study, the earthen materials could include coal combustion residuals. EPA did
not provide an exclusion for small units based on whether the placement was temporary
or permanent. Furthermore, the study covers not only waste units designated as surface
impoundments, but also other units designated as landfills which receive free liquids.

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

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

The purpose of this report is to evaluate the condition and potential of waste release from
management units that have not been rated for hazard potential classification. A two-
person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit potential hazard
classification (if any) and accepted information provided via telephone communication with a
management unit representative.

This evaluation included a site visit. EPA sent two engineers from Dewberry & Davis, including
one licensed in the State of Georgia, for a one-day visit. The two-person team met with the
owner of the management unit as well as several technical representatives and management unit
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supervisors to discuss the engineering characteristics of the unit as part of the site visit. During
the site visit the team collected additional information about the management unit to be used in
determining the hazard potential classifications of the management unit(s). Subsequent to the site
visit the management unit owner provided additional engineering data pertaining to the
management unit(s).

Factors considered in determining the hazard potential classification of the management unit(s)

included the age and size of the impoundment, the quantity of coal combustion residuals or by-

products that were stored or disposed in 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 units(s). The team considered criteria in
evaluating the dams under the National Inventory of Dams in making these determinations.

LIMITATIONS

The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0CONCLUSIONS AND RECOMMENDATIONS
1.1 CONCLUSIONS

Conclusions are based on visual observations from the one-day site visit and review of
technical documentation provided by Georgia Power.

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

The structural stability of the Ash Pond embankments appears to be in satisfactory

condition.

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

Adequate capacity and freeboard exist to safely pass the design storm.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical Documentation
Supporting technical documentation was adequate.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)
Descriptions provided are appropriate.

1.1.5 Conclusions Regarding the Field Observations
The emergency overflow concrete channel was cracking and showed a potential to
be undermined in future rain events. This is not a safety issue at this time, but needs

to be monitored.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Maintenance and methods of operation are adequate.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

Existing surveillance and monitoring programs are adequate.
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1.1.8 Classification Regarding Suitability for Continued Safe and Reliable Operation
Facility is SATISFACTORY for continued safe and reliable operation. A
classification of “satisfactory” is appropriate when no existing or potential
management unit safety deficiencies are recognized. Acceptable performance is
expected under all applicable loading conditions (static, hydrologic, seismic) in
accordance with the applicable criteria. Minor maintenance items may be required.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

Continue with the current maintenance and inspection programs set in place.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety
None appear warranted at this time.

1.2.3 Recommendations Regarding the Supporting Technical Documentation
None appear warranted at this time.

1.2.4 Recommendations Regarding the Description of the Management Unit(s)
None appear warranted at this time.

1.2.5 Recommendations Regarding the Field Observations
None appear warranted at this time.

1.2.6 Recommendations Regarding the Maintenance and Methods of Operation
None appear warranted at this time.

1.2.7 Recommendations Regarding the Surveillance and Monitoring Program

Continue current program. Begin monitoring erosion at concrete channel to avoid
channel being undermined. Monitor cracking along the concrete channel.

1.2.8 Recommendations Regarding Continued Safe and Reliable Operation

None appear warranted at this time.
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2.0DESCRIPTION OF THE COAL COMBUSTION WASTE
MANAGEMENT UNIT(S)

2.1 LOCATION

Plant Wansley’s ash pond facility is located just south of Carrollton, Georgia. The ash
pond dike is approximately 0.5 miles from the Chattahoochee River. The Town of
Centralhatchee is approximately 4 miles downstream of the ash pond embankments.
Figure 2.1a depicts a vicinity map around Plant Wansley, while Figure 2.1b depicts an
aerial view of Plant Wansley.
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Figure 2.1 a: Plant Wansley Vicinity Map
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2.2 SIZE AND HAZARD CLASSIFICATION

The ash pond is impounded by an earthen embankment system consisting of a dike
(hereby referred to as the separation dike) that separates the pond from a large
reservoir. A smaller dike (hereby referred to as the western dike) existing near the
emergency spillway and outlet of the ash pond was also observed. Based on data
provided by Georgia Power, the ash pond embankment system was constructed to a
maximum height of 110 feet with a crest width of 35.4 feet, side slopes of 3(H):1(V) to
2.5(H):1(V) and a length just under 3,000 feet. The maximum storage volume
corresponding to the top of the embankment is 16,920 acre-feet or 27,297,333 cubic
yards (see Table 2.2b). The water elevation ranges from 795 to 799’ and at 799’ there
Is approximately 1,001 acre-feet of storage remaining. The classification for size, based
on the height of the dam and storage capacity, is Intermediate in accordance with the
USACE Recommended Guidelines for Safety Inspection of Dams ER 1110-2-106
criteria (see Table 2.2a for size classification criteria).
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Table 2.2a USACE ER 1110-2-106
Size Classification
P E——————"SaS—an—y«
Impoundment

Category Storage (Ac-ft) Height (ft)

Small < 1,000 < 40

Intermediate 1,000 to < 50,000 40 to <100

Large > 50,000 > 100
Plant Wansley 2-2
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Table 2.2b: Summary of Dam Dimensions and Size

Ash Pond

Dam Height (ft) 110

Crest Width (ft) 35.4

Length (ft) ~3,000

Side Slopes (upstream) H:V 310 2.5:1

Side Slopes (downstream) H:V 31t025:1

Hazard Classification Low

The ash pond embankment system has been classified as a Category Il dam by the
Georgia Safe Dams Program (GSDP). According to the GSDP classification system,
“Category Il means the classification where improper operation or dam failure would
not result in probable loss of human life”. Per the Federal Guidelines for Dam Safety
dated April 2004, a low hazard potential classification applies to those dams 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.
Considering the low probability of loss of life as well as the low economic and/or
environmental impacts, a Federal Hazard Classification of Low is appropriate for this
facility (see Table 2.2c Federal Guidelines for Hazard Classification criteria).

* GSDP assigned a hazard classification of Low due to potential minimal economic loss
due to failure.

j—
L
-
-
Table 2.2c FEMA Federal Guidelines for Dam Safety
Ll Hazard Classification
> Hazard Potential Economic, Environmental, Lifeline
—d Classification Loss of Human L.ife Losses
Low None Expected Low and generally limited to owner

: Significant None Expected Yes
u High Probable. One or more Yes (but not necessary for this
u expected classification)
Q.
L
7))
=
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2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

Per Georgia Power, the ash pond primarily contains fly ash, bottom ash, boiler slag,
flue gas emission control residues, pyrites and other low volume waste. Other materials
that the pond may contain are ash sluice water, categorical low volume wastewater,

coal pile storm water runoff and other storm water. The drainage area for the ash pond
is approximately 711 acres while the surface area of the pond is approximately 343
acres. The maximum design storage capacity is approximately 16,920 acre-feet or
27,297,333 cubic yards.

Table 2.3: Amount of Residuals and Maximum Capacity of
Unit
Ash Pond
Surface Area (acre) 343
Current Storage Volume (acre-feet) 8,321
Max. Design Storage Capacity (acre-
feet) 16,920

2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment Dam

The dam embankment generally consists of lean clays and silts obtained from
borrow areas. Some sandy material was found in the borrow areas, but was tested
and reported to be satisfactory per the design standards. A plan view of the Ash
Pond is depicted in Figure 2.4.1 a. Figures 2.4.1 a and b reflect conditions of the
Ash Pond, per the Design Drawings prepared in 1976 and 1973 respectively.
Additional drawings of the ash pond are included within Appendix A (Doc 07:
Plant Wansley Unit No. 1 Ash Pond.pdf, Doc 13: Ash Pond Construction Drawing,
Doc 14: Separation Dam Plan View.pdf and Doc 15: Ash Pond Overall).
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Figure 2.4.1 a: Plant Wansley Unit No 1 — Ash Pond
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2.4.2

Outlet Structures

The outlet works consist of a broad crested weir and an open channel emergency
spillway. Due to circulation and re-use of sluice water, the plant regulates the ash
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pond water surface elevation below the invert of the outlet works and has no record
of the skimmer weir or the spillway ever being used. During the design of the ash
pond unit, some late changes were made to divert storm water flow away from the
pond which eliminates a majority of the elevation fluctuation due to storm events.
Once the skimmer weir elevation is breached the flow travels through a Corrugated
Metal Pipe (CMP) to the downstream storm water pond.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

All critical infrastructures were located using aerial photography and might not
accurately represent what currently exists down-gradient of the site. Figure 2.5 shows
Plant Wansley and associated critical infrastructure, listed in Table 2.5.
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Table 2.5: Plant Wansley Critical Infrastructure Within 5 Miles

Schools Transportation Nursing Homes
Central Hatchee Elementary | Martha Berry Hwy (US Hwy
School 27) None
315 Central Hatchee
Parkway

Franklin, GA 30217

Fire Stations

None
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3.0SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS
3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT(S)

Approximately thirteen (13) quarterly safety inspection reports were provided by
Georgia Power dating back to 2005. Information pertaining to the separation dike of the
most recent reports is summarized below.

Southern Company Generation 2009 Inspection Report for Plant Wansley Ash Pond
Complex, REA # WN-08900, December 9, 2009 (Appendix A, Doc 1: 2009 4™ Quarter
Dam Safety Inspection Report):

e The piezometers on the separation dike are generally registering within their
historical ranges. Piezometer BB is registering an elevated water level and has
generally followed the change in the ash pond elevation. This piezometer was
repaired after being damaged in 2008.

Southern Company Generation 2009 Inspection Report for Plant Wansley Ash Pond
Complex, REA # WN-08900, January 12, 2009 (Appendix A, Doc 3: 2008 4™ Quarter
Dam Safety Inspection Report):

e It was noticed the piezometer BB had been broken off and buried during the recent
gypsum storage facility construction activities. Water levels in the piezometer
appear to be higher, but this may be caused by inspectors using a different reference
point to measure the water levels with the pipe being broken off. Plant personnel are
inspecting and will advise Hydro Services.

e Current Recommendations: Cracks in concrete lined ditches should be cleaned out
and caulked. Pending completion - open.

e Status of Previous Recommendations: Upstream and Downstream slopes -
Localized erosion rills/gullies need to be repaired to mitigate further erosion. Fixed
— closed.

e Status of Previous Recommendations: Runoff erosion at crest of upstream slope
repaired. Closed.

Southern Company Generation 2008 Inspection Report for Plant Wansley Ash Pond
Complex, REA # WN-08900, September 9, 2008 (Appendix A, Doc 4: 2008 3™ Quarter
Dam Safety Inspection Report):

e The piezometers are registering in their historic ranges. They exhibit a muted
relationship to the storage pond elevation, but little relationship to the ash pond
elevation.

e Current Recommendations: Upstream and Downstream slopes - Localized erosion
rills/gullies need to be repaired to mitigate further erosion
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e Status of Previous Recommendations: Runoff erosion at crest of upstream slope
repaired. Pending completion - open.

Southern Company Generation 2008 Inspection Report for Plant Wansley Ash Pond
Complex, REA # WN-08900, May 28, 2008 (Appendix A, Doc 5: 2008 1* Quarter
Dam Safety Inspection Report):

e The piezometers are registering in their historic ranges. They exhibit a muted
relationship to the storage pond elevation, but little relationship to the ash pond
elevation.

e Current Recommendations: Upstream and Downstream slopes - Localized erosion
rills/gullies need to be repaired to mitigate further erosion

e Status of Previous Recommendations: Runoff erosion at crest of upstream slope
repaired. Pending completion - open.

3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL PERMITS

The ash pond facility is under regulation by the Georgia Department of Natural
Resources (GDNR), Environmental Protection Division Safe Dams Program
(EPDSDP). The discharges of the ash pond are permitted under the Federal National
Pollutant Discharge Elimination Program. (NPDES Permit # GA0026778)

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY)

No spills or releases from the Ash Pond facilities have been noted by Georgia Power
for this site.
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4.0SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.

4.1.

4.1.

1 Original Construction

Construction was started on the ash pond separation dike in 1973. The original
designer for the ash pond management unit was Southern Services, Inc. Plant
Wansley has disposed of coal combustion by-products (ash) in one main storage
impoundment since 1976. The Plant Wansley ash pond was commissioned in 1975.

The dam assessor did not meet with, or receive information from, the design
engineer of record regarding foundation preparation for the ash pond. However, the
dam assessor did receive documentation from Georgia Power regarding
impoundment materials for the ash pond. Information in the report from Georgia
Power Company in May of 1975 and the Drawings for the ash pond (1973) provide
documentation on the impoundment material (see Appendix A (Doc 06: Earth
Embankment Report.pdf, Doc 13: Ash Pond Construction Dwg.pdf and Doc 08:
Plant Wansley Separation Dam Stability Analysis, 1 of 3.pdf)). These drawings
include soil descriptions for the separation dike. The dike was constructed over a
core area that was undercut to weathered rock and then fill was compacted onto the
inspected rock.

Gypsum dewatering cells from drawings dated in 2007 were recently added on to
the existing ash pond (see Appendix A (Doc 12: Gypsum Overall Plan View)).

2 Significant Changes/Modifications in Design since Original Construction
No significant changes/modifications were noted for the Ash Pond before 2007.

Plans and specifications dated 2007 show new construction of gypsum dewatering
cells that were installed on the existing ash pond facility. These dewatering cells
were assumed to have been built to local codes and standards. Upon visual
observation of the four dikes for this facility, everything appeared to be well
maintained. See Appendix A Doc 12: Gypsum Overall Plan View for a drawing of
the dewatering cells.

3 Significant Repairs/Rehabilitation since Original Construction

No significant repairs or rehabilitation had been noted other than typical
maintenance items described in the quarterly reports.
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4.2 SUMMARY OF OPERATIONAL HISTORY

4.2,

4.2.

4.2,

4.2.

1 Original Operational Procedures

The ash pond was designed and operated for reservoir sedimentation and sediment
storage of fly ash, bottom ash and boiler slag. Plant process waste water, coal
combustion waste, coal pile stormwater runoff, and minimal stormwater runoff
around the Ash Pond facility are pumped into the reservoir. Inflow water is treated
through gravity settling and deposition. The ash sluice water is re-circulated
through the system by a combination of a gravity fed system and pumps.

2 Significant Changes in Operational Procedures since Original Startup

No significant operating procedures for the ash pond have changed since the
original start-up.

3 Current Operational Procedures

The ash pond was designed and operated for reservoir sedimentation and sediment
storage of fly ash, bottom ash and boiler slag. Plant process waste water, coal
combustion waste, coal pile stormwater runoff, and minimal stormwater runoff
around the Ash Pond facility are pumped into the reservoir. Inflow water is treated
through gravity settling and deposition. The ash sluice water is re-circulated
through the system by a combination of a gravity fed system and pumps.

4 Other Notable Events since Original Startup

No additional information was provided.
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5.0FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND ASSESSMENT

Dewberry personnel Frederic Shmurak, PE and Justin Story, EI performed a site visit
on Wednesday, June 30, 2010. The site visit began at 8:00 AM. Weather was hot and
cloudy. The overall visual assessment of the Ash Pond was that it is in satisfactory
condition and no significant findings were noted. Coal Combustion Dam Inspection
Checklists created on June 30, 2030, by the two engineers for the Plant Wansley Ash
Pond are provided in Appendix B, Doc 1: 2010.06.28 — Ash Pond Checkilist.
Photographs from the site visit are provided in Appendix B, Doc 4: Photographs.

5.2 EARTH EMBANKMENT DAM
5.21 Crest
The crest was covered by graded aggregate base material and had no signs of any
rutting, depressions, tension cracks or other indications of settlement or shear
failure, and appeared to be in satisfactory condition.
5.2.2 Upstream Slope
The upstream slope of the separation dike is mostly lined with rip rap and stone.

Scarps, sloughs, depressions, bulging or other indications of slope instability or
signs of erosion were not observed.

Figure 5.2.2a: Crest and Upstremwlope of ash pn’s sfpaation dike.
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The upstream slope of the western dike is mostly lined with rip rap and stone.
Scarps, sloughs, depressions, bulging or other indications of slope instability or
signs of erosion were not observed.

F QueAS.Z:ZB:'Ub's:[r side of Westrn dike

5.2.3 Downstream Slope and Toe

The downstream slope is mostly lined with rip rap and stone. Scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of erosion
were not observed. Gravel had been placed at a few locations along the
embankment as some regular maintenance. The toe of this slope is below the
normal pool of the cooling water pond; therefore, visual assessment of seepage
could not be perf0fmed.
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Figure 5.2.3a: Crest and Downstream Slope of ash pond’s separation dike.

Figure 5.2.3b: Gravel placed along downstream embankment which appeared to be
routine maintenance

Flgu 5.2.3c: Crest and Downstream Sloe of ash pond’s western dike.
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5.2.4 Abutments and Groin Areas
The embankment consists of a raised dike system; therefore the earthen
embankment does not abut existing hillsides, rock outcrops or other raised
topographic features.

5.3 OUTLET STRUCTURES

5.3.1 Overflow Structure

The outlet structure was not in use; however, it visually appeared to be in good
condition. Due to circulation and re-use of sluice water, the plant regulates the ash
pond water surface elevation below the invert of the outlet works and has no record
of the skimmer weir or the spillway ever being used.

5.3.2 Outlet Conduit

The spillway system was not in use at the time of the assessment; however, the
visible portion of the outlet conduit had no apparent deterioration.

5.3.3 Emergency Spillway (If Present)
The emergency overflow spillway visually appeared to be in good condition.
5.3.4 Low Level Outlet

No low level outlet is present.
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6.0HYDROLOGIC/HYDRAULIC SAFETY
6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Floods of Record

No flood of record analysis was provided; however, design flow analyses described
below indicate there would be no overtopping during floods. This is supported by
the fact that the dikes were not reported to have been overtopped during past
hurricanes, tropical storms and depressions.

6.1.2 Inflow Design Flood

According to FEMA Federal Guidelines for Dam Safety, current practice in the
design of dams is to use the Inflow Design Flood (IDF) that is deemed appropriate
for the hazard potential of the dam and reservoir, and to design spillways and outlet
works that are capable of safely accommodating the flood flow without risking the
loss of the dam or endangering areas downstream from the dam to flows greater
than the inflow. The recommended IDF or spillway design flood for a significant
hazard intermediate sized structure (See section 2.2), in accordance with the
USACE Recommended Guidelines for Safety Inspection of Dams ER 1110-2-106
criteria is the 100-yr to %> PMF (See Table 6.1.2).

Table 6.1.2: USACE Hydrologic Evaluation Guidelines

Recommended Spillway Design floods
P —|

Hazard Size Spillway Design Flood
Small 50 to 100-yr frequency

Low Intermediate 100-yr to ¥ PMF

Large Y% PMF to PMF

Small 100-yr to ¥2 PMF
Significant Intermediate Y% PMF to PMF

Large PMF

Small Y2 PMF to PMF

High Intermediate PMF

Large PMF
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The Probable Maximum Precipitation (PMP) is defined by American
Meteorological Society as the theoretically greatest depth of precipitation for a
given duration that is physically possible over a particular drainage area at a certain
time of year. The National Weather Service (NWS) further states that in
consideration of our limited knowledge of the complicated processes and
interrelationships in storms, PMP values are identified as estimates. The NWS has
published application procedures that can be used with PMP estimates to develop
spatial and temporal characteristics of a Probable Maximum Storm (PMS). A PMS
thus developed can be used with a precipitation-runoff simulation model to
calculate a probable maximum flood (PMF) hydrograph.

In a stormwater capacity report provided by Southern Company (See Appendix A,
Doc 19: Stormwater Capacity.pdf) the authors determined the Wansley Ash Pond
can handle the following:

“ A 24 hour rainfall runoff of : 1) 16.9 inches of rainfall runoff, which is 2.13 times
the 100 year storm, at the level of the emergency spillway crest, and 2) 23.5 inches
of rain which is 2.96 times the 100 year storm, at a level one foot below the crest of
the dike.”

The Ash Pond is designed to safely pass the design storm corresponding to the %2
PMP and is therefore in compliance with recommended federal guidelines. The 6-
hour, 10 square mile PMP is 30.5 inches. Adequate freeboard exists to store the %2
PMP event.

3 Spillway Rating

No spillway rating was provided. The outlet structure type is unregulated and given
little change in the normal pool elevation the resulting discharge rate is expected to
be relatively constant.

4 Downstream Flood Analysis

No downstream flood analysis was provided.

EQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Supporting technical documentation provided is sufficient.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Adequate capacity and freeboard exists to safely pass the design storm.
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7.0OSTRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.

7.1.

1 Stability Analyses and Load Cases Analyzed

A stability analysis report for the Fly Ash Pond, prepared in 1973, by Southern
Services, Inc., with Geotechnical Testing performed by Law Engineering Testing
Company, provides information on the stability analysis results and is presented in
Section 7.1.4 Factors of Safety and Base Stresses. Drawings provided by Georgia
Power dated 1973 also contains the critical data for the slop stability analysis. Both
steady state (normal) loading and drawdown loading conditions were analyzed. See
Appendix A (Doc 08: Separation Dike Analysis (1 of 3).pdf) for the drawing.

2 Design Properties and Parameters of Materials

Construction drawings for Plant Wansley’s separation dike were prepared by the
Georgia Power in conjunction with Southern Services, Inc. from 1973. The
drawings include documentation of the shear strength design properties for the Fly
Ash Pond, which is included in this report and is presented in the following section;
see Appendix A (Doc 08: Separation Dike Analysis (1 of 3).pdf) for the drawing.
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Design Shear Strength

The following items were noted on the Separation Dike Stability Analysis drawings:

e Safety factors shown are the minimum for each condition. Complete computer
results available from Southern Services, Inc.

e Safety factors do not include benefit from deposit of ash.

e Soil characteristics from Law Engineering and Testing Co. through Georgia
Power.

e Materials recommended by LETCO for embankment fills are: a. Fine to medium
sandy silt (west borrow); b. stiff to hard fine to medium sandy micaeous silt
(north borrow); partially weathered rock (LETCO report No. 40 1972).

e Embankment fills shall be compacted to at least secure the design strength
characteristics used in the analysis of slopes. Field control should ensure the
design strength of the materials used in the design.

The above referenced document is provided in Appendix A (Doc 08: Separation
Dike Analysis (1 of 3).pdf).

A more recent study was performed in the 2010 and the results are found below.
The soil weight and strength parameters used in the study are consistent with soils
found in the Piedmont geological province. For the complete report see Appendix
A, Doc 17: Slope Stability Analysis.pdf. There is no evidence that the dikes were
built of or upon wet ash, slab, or other unsuitable materials.

a Effective Stress Parameters Total Stress Parameters
Moist Unit Weq
Dry Unit Weight (pc| (p”:;) cight
m Internal Friction Angle| Cohesion (psf) Internal Friction Angle] Cohesion (psf)
> Embankment Fill 102 123 32 140 29 400
: Foundation Soil - 112 37 0 24 80
Foundation (Gravel 130 n 0 n 0
Filter)

u Stiiced Ash - 80 10 0 10 0
q Rock - 150 40 3000 40 3000
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7.1.3 Uplift and/or Phreatic Surface Assumptions

The 1973 Separation Dike Stability Analysis drawings, prepared by Georgia Power
and Southern Services, Inc., provides information on the phreatic surface as shown
in Figure 7.1.3A and the drawings can be found in Appendix A (Doc 08: Separation
Dike Analysis (10f3).pdf). A 2010 slope stability analysis was provided that shows
the phreatic surface profiles (See Figure 7.1.3B through D). For the complete
report and drawings showing the phreatic surfaces see Appendix A, Doc 17: Slope
Stability Analysis.pdf. Piezometric readings indicate that the phreatic surface has
overall been stable and is consistent with the assumptions made in the slope
stability models.

“The most recent levels for each pond along with the piezometer readings are
summarized in the table below.
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Figure 7.1.3b: Phreatic Surface Profile (Steady State)

The locations of the piezometers are depicted in Figure 9.2.1, within the
Instrumentation Plan Section. (See Appendix A Doc 1 through 5 for inspection
reports showing historical piezometer data). Piezometer BB was damaged in 2008
and Georgia Power stated it was recently repaired.

The piezometer reading information generally indicates a steady and consistent
trend. There appears to be a major drop in piezometer DD reading in 2004 which is
unexplained.

The increased elevated readings of piezometer BB starting in 2008 were potentially
caused from measurements being made from different reference points when the top
of the pipe was broken off.

Internal drainage collection and discharge piping was not located by the dam
assessors during the visual site inspection. However, Georgia Power provided
documentation on internal drainage collection (drainage blankets) and discharge
piping. See Appendix C (Doc 07: Ash Pond Profile.pdf) for the drawing.

7.1.4 Factors of Safety and Base Stresses

A stability analysis drawing for the separation dike prepared in 1973, by Georgia
Power, with Southern Services, Inc. provides information on the factors of safety
and is presented below. See Appendix A (Doc 08: Separation Dike Analysis
(10f3).pdf) for the complete report.
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The results of the stability analysis are summarized in the drawings below. The
stability analyses were performed on the downstream slope of the separation dike,
however, no information was provided for the western dike.

The safety factors presented in the drawings (Steady State = 1.56; Drawdown =

1.27) show that the slopes of the fly ash facility at Plant Wansley have satisfactory
safety factors under static and drawdown conditions.

ASH POND / STORAGE POND

EL. 745 <

\

\

\
-
‘

STEADY __SEEPAGE

Figure 7.1.4a: Steady Seepage Profile
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Figure 7.1.4b: Drawdown Profile
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A slope stability analysis was performed in 2010 and the results are below. For the
complete report please see Appendix A, Doc 17: Slope Stability Analysis.pdf.

Table 7.1.4: Factors of Safety

. i Computed Factor of Required Minimum
Failure Conditions . e 1
Safety Factor of Safetv
Downstream Steady State 1.9 1.5
Downstream Seismic 1.2 1.1
Downstream Maximum Surcharge Pool (Ash Pond) 1.7 1.4
Upstream Rapid Drawdown (Ash Pond) 1.9 1.3
Downstream Rapid Drawdown (Storage Pond) 14 1.3

'us Corps of Engineers Manual EM 1110-2-1902, October 2003

Based on the results of the analyses presented in this report, all the dams and dikes
that form the fly ash disposal facility at Plant Wansley were found to have stability
safety factors at or above the minimum recommended values. Slope stability
analysis were provided for the western dike (Appendix A, Doc 20: Slope Stability
Analyses of the West Dike.pdf) on October 28, 2010 which yielded similar stability
factors at or above the minimum recommended values.

On this basis, it is believed that the facility is performing as intended in its design.
Routine maintenance and inspections should continue to enable the facility to
perform as found in this evaluation.

7.1.5 Liquefaction Potential

A 2010 study was provided that showed the soils have a factor of safety of 1.4
against liquefaction. It was stated that from liquefaction potential analysis, that “the
separation dike soils are not subject to appreciable strength loss due to earthquake
shaking.” (See Appendix A, Doc 18: Liquefaction Potential.pdf).

A separate soil report stated the fill material came from native borrow sites and the
typical soil in the surrounding area does not have liquefaction problems.

Original foundation soil conditions do not appear susceptible to support
liquefaction.
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7.1.6 Critical Geological Conditions and Seismicity

No critical geological conditions were noted.

An engineering report for Plant Wansley titled “Earth Embankments Final Report
and Appendices” references the geological conditions of the site as follows:

“ The site geology and soil profile are typical of much of the Southeastern
Piedmont. The plant area and embankments are within the Brevard Zone which is
a pronounced geological lineament of deformed rocks extending from Alabama
northeastward into North Carolina. The rocks at the site are biotite gneiss and
schists, typically striking northeast with a southeast dip. Where sound and
unweathered, they are highly competent, but because of the pronounced foliation,
they break into flat particles when excavated and crushed. However, this
characteristic is not sufficiently detrimental to prevent the rock from being
entirely adequate for riprap, bedding material, sub-ballast, and road base. It was
not used for concrete aggregate.

Upland soils throughout the site are residual from in-place
weathering of underlying parent rock. These soils were used in the construction of
dikes and dams, and are generally sandy, micaceous, silts and silty, micaceous,
fine sand. The upper layer, however, was more clayey because of advanced
weathering of the minerals, and is generally described as red-brown, sandy, silty,
clay, sandy, clayey silts.

In the valleys of streams and smaller drainages features, alluvial
soils cover the valley floors. These are primarily silts and fine sands, with pockets
of soft, organic much soils which required removal before placing embankment.
They were not used for embankment fills.”

See Appendix A (Doc 06: Earth Embankment Report.pdf) for the complete
document.

Based on USGS Seismic-Hazard Maps for the Conterminous United States, dated
2005, the facility is located in an area anticipated to experience a 0.10g
acceleration with a 2-percent probability of exceedance in 50-years.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is adequate.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

The structural stability of the ash pond appears to be satisfactory.

Based on the previous assessment reports/inspections provided by Georgia Power,
this assessment of the ash pond is generally consistent with historical
observations.
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8.0MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATIONAL PROCEDURES
Operational procedures are adequate. The facility is operated for reservoir
sedimentation and sediment storage; specifically, fly ash, bottom ash, pyrites, boiler
slag and flue emission control residuals. Coal combustion process waste water and
stormwater runoff from the facility are discharged into the reservoir, inflow water is
treated through gravity settling and deposition. The sluice water is re-circulated through
the plant.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES
Maintenance procedures are adequate. Grassed areas are routinely mowed and
vegetation is removed from the rip-rap slopes. Spillways and outlets are maintained
and debris is removed as needed. Deficiencies as noted in the surveillance &
monitoring program are corrected and documented.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION
8.3.1 Adequacy of Operational Procedures

Operational procedures are adequate.

8.3.2 Adequacy of Maintenance

The maintenance program is adequate.
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9.0SURVEILLANCE AND MONITORING PROGRAM
9.1 SURVEILLANCE PROCEDURES

Georgia Power stated they have daily, weekly, monthly, and quarterly inspections for the
ash pond. Only documentation was provided on the quarterly inspections.

Quarterly Inspections:

A quarterly inspection is conducted by plant personnel and at least one representative of

Hydro Services. See Appendix A (Doc 01 through Doc 05) for copies of the 2008 &

2009 quarterly inspection reports.

9.2 INSTRUMENTATION MONITORING

9.2.1 Instrumentation Plan
The following data is based on inspection reports provided by Georgia Power:
An instrumentation plan was not provided, however piezometers have been
installed to collect instrumental data. The peizometers are located at the south end
at the crest of the separation dike. For piezometer readings, a water level indicator
probe is used, which is lowered within the monitoring well until water is reached,
and the distance is recorded. Profiles of the monitoring wells and piezometers are
depicted in Figure 9.2.1. Please refer to Appendix A (Doc 11: Separation Dike
Profiles.pdf) for piezometer profile drawings.

9.2.2Instrumentation Monitoring Results

Instrumentation monitoring data has been provided and is discussed in Section 7.1.3
Uplift and/or Phreatic Surface Assumptions.

9.2.3Evaluation
The historical data indicates that the embankment dams are performing adequately.
9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Inspection program is adequate.
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9.3.2Adequacy of Instrumentation Monitoring Program

The surveillance and monitoring programs should include additional monitoring of
the emergency overflow spillway. As indicated previously, the overflow spillway is
not in use; however, minor cracking is occurring and the potential for water to
undermine the spillway slab exists.
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Southern Company Generation

Bin 10193
241 Ralph McGill Boulevard NE

Atlanta, Georgia 30308-3374 SOUTHERN

Tel 404.506.7033 COMPANY

Energy to Serve Your World™
December 9, 2009

PLANT WANSLEY
Dam Safety Surveillance
Quarterly Report

REA No. WN-08900

Mr. J. P. Heilbron
Plant Manager
Georgia Power Co.
Plant Wansley

Dear Mr. Heilbron:

Attached is the 4th Quarter - 2009 report on Dam Safety Surveillance for Plant Wansley.
The inspection of the dikes at the Main Storage Pond, Ash Pond, Separator Dike, Potable
Water Pond, Detention Pond and Gypsum Storage Pond was performed on October 16,
2009 by Hugh Armitage of the SCG Hydro Services Group. A representative from Plant
Wansley accompanied Mr. Armitage on the inspections.

This report includes:

a) A review of the current instrumentation data;

b) The 4th Quarter — 2009 Dam Safety Inspection Report summarizing the
current and previous recommendations, field observations, comments. and
photographs made during the October 16, 2009, inspections;

c) A copy of the current instrumentation plots;

d) A copy of the finalized 1* Qtr report. This report was issued in Draft to plant
personnel in April 2009.

The current recommendations from this 4th Quarter Inspection are described on the first
page of the attached report. The description and status of recommendations from the
previous quarterly inspection are also described on pages 1 and 2 of the attached report.
Should you have any questions, please contact Hugh Armitage at extension 8-506-7109.
Sincerely,

5%{’/,/%
Larry B. Wills WAN-API 058
Principal Engineer, Hydro Services

/hha

Attachments
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XC:

Georgia Power Company

M. A. Leason (w/ attachment)
N. I. Dean (w/ attachment)
T. S. Lovvorn (w/ attachment)
G. C. Moncus (w/ attachment)
B. Harcrow (w/ attachment)
Southern Company Services

D. E. Jones (w/attachment)
E. B. Allison (w/ attachment)
J. H. Crisler (w/ attachment)
B. J. Peterson (w/attachments)
K. Furman (w/ attachments)

Hydro Service Wansley Notebook
Master File: WN-09900

Hydro Services Correspondence Notebook (w/attachments)
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Instrumentation Data Review
4th Quarter — 2009

In the 3" quarter of 2009, it was agreed that the level of the storage pond would be
gradually reduced by usage to elevation 780 ft. in an effort to reduce the extent of the wet
area on the lower downstream slope at Sta. 37+50. This issue has been discussed since
the early 1980°s. The pond level taken during the November instrumentation readings
was reported to be elevation 781.0 feet.

A current assessment of instrumentation data reviewed up to the most recent readings at
Plant Wansley is as follows.

Storage Pond:

Sta. 20+00: Piezometers are generally within their historic range and seem to be tracking
the pond level.

Sta 37+50-1: Piezometers PP and TT3 experienced a significant drop in elevation in the
spring. It is not known exactly why this occurred but may have been related to a delayed
response to a decrease in the pond level late in 2008. The readings since July have
returned to their historic levels.

Sta 37+50-2: All of these piezometers appear to be in their historic range. They
generally are tracking the pond level.

Sta 37+50 Pipe Flows: These flows appear to be in their historic ranges. These flow
rates will continue to be monitored to assess if any trends develop. They seem to be
tracking the pond level. The flow rate is decreasing at most of the drains as the pond level
is being lowered to elevation 780 ft.

Sta 47+50: The piezometers are within their historic range of measurement.
It is recommended that the flow rate at the toe drain at Station 39+00 be obtained at
monthly intervals rather than the current 6 month schedule. This information will

be useful when modifications to the drains at 37+50 are carried out.

Sta 58+00: The piezometer levels are Sta. 58+00 are within their historic range. The
piezometer LLL was repaired this past summer when the drain valve was observed
leaking earlier in the year.

Relief Wells: The relief wells appear to be discharging in their historic range, but also in
response to the lower pond level. Dip in flow seems to have occurred when the seep was
discovered in July.

Sta 65+00: Piczometric levels at C, E and MM are within their historic ranges.

Sta 70+00: All of these piezometers are reading in their historic ranges.

CONFIDENTIAL BUSINESS
INFORMATION



Weir and Pipe Flows: Weir measurements at Sta. 11+20 and 49+00 indicate a
continuing trend to their historic range.

Separation Dike:
These piezometers are generally registering in their historic ranges. Although Piezometer

BB continues to exhibit has recently exhibited an elevated water level and generally has
followed the change in level of the ash pond. The piezometer was repaired after being
damaged in 2008.

Potable Water Pond Dike:
These piezometers were registering in their historic ranges and appear to respond to the

water level in the main pond level.
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Plant Wansley
2009 - 4th Quarter Dam Safety Inspection Summary

Date of Inspection: October 16, 2009 Inspection by: H. Armitage - SCG Hydro Services
Weather: Overcast, windy Daryl Clayton - Plant Security Officer
Temperature: ~56°F

Rainfail (past 24 hrs): Q

SUMMARY

1. No major dam safety issues that would impact the safety of the structures were observed during this inspection. Recommendations to address current and
previous inspection observations are summarized below. Many of the current recommendations are routine, on-going maintenance type activities.

ADDITIONAL COMMENTS

1. Plant personnel did a very good job in completing many of the recommendations from previous quarterly inspections.
2. A copy of the Plant Wansley instrumentation data and review comments are attached.

CURRENT RECOMMENDATIONS

No. ~ Description | Locatlon [ Status - Open/Closed
1 Sign at Station 0-00 needs to be repaired & reinstalled. Storage Pond - East Dike Open
2 Weeds and grass need to be cut at toe of slope. Storage Pond - East Dike Open
Localized bare spots on slopes need to be re-grassed to Storage Pond - Various

3 prevent further erosion and silt washing into ditches. A locations along East and Open
manufactured grass matting product would be preferable to Southeast dikes P
minimize erosion/wash-out during initial grass growth. (downstream slopes)
Numerous rodent/animal burrow holes observed on Storage Pond - Various

4 downstream slopes. All require filling in. (Excerpt from FEMA locations along East & Open
Publication 473 - "Impact of Animals on Earthen Dams" . Copy Southeast dikes P
prev. forwarded to plant personnel, provides options for repair). (downstream slopes)

Numerous ant mounds observed on downstream slopes.

Treatment required for ant mounds by fumigants or chemical Storage Pond - Various

locations along East &

5 methods as described in FEMA Publication 473 - "Impact of Southeast dike Open
Animals on Earthen Dams". Copy prev. forwarded to plant (downstream slopes)
personnel, provides options for repair). P
Storage Pond - East and
6 Clean out debris and dirt in concrete lined toe ditches Southeast Dikes - Various Open
locations
Localized holes in concrete need to be repaired (i.e. pressure  Storage Pond - East Dike,
7 grout) to prevent undermining of concrete. Water flowing out of Ash Pond Overflow Open
holes . Channel
. . . Storage Pond - Sta 37+50 -
8 Mud and debris needs to be removed from behind weir. Southeast Dike Open
Truckload of #57 stone required at Emergency Aggregate Storage Pond - Southeast
9 o ) Open
stockpiles Dike
Portion of rip rap spillway washed away should be repaired by
replacing with a concrete slab or alternatively use Type 1 rip }
10 rap placed on a 16ounce/sq. yard non-woven geotextile. Some Ash Pond . Emergency Open
. . y AR ! y Spillway
excavation will be required with rip-rap option so elevation of
existing concrete and rip-rap match existing rip rap.
Repair downstream end of channel using Type #1 rip-rap
placed over a 16 oz/sy non-woven geotextile. Area of scour
1 beside the channel should be repaired using type 1 rip rap Ash Pond - Outflow Open
placed on a 16 oz./sy non-woven geotextile. Alternatively, a Channel P
concrete slab could be extended from the edge of the concrete
channel to prevent future scour.
Eroded area of upstream (west side) to be repaired.
Recommended repair procedure provided by SCG Hydro
Services to Plant personnel. All vegetation and large
12 rocks/boulders need to be removed from upstream approach Potable Water Pond Open
channel to prevent fulure blockage of spillway during high flow
conditions.
13 Fill in several potholes on road at crest of East Dike. Storage Pond Open

The measurement of flow from the toe drain at Sta. 39+00
14 should be done monthly and added to monthly instrumentation Storage Pond Open
report that is sent to Hydro Services.

The measurement of flow from the new drain installed in July
2009 near the service water pump house should be done
monthly and added to the monthly instrumentation report that is
sent to Hydro Services.

15 Storage Pond Open

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2009 - 4th Quarter Dam Safety Inspection Summary
STATUS OF PREVIOUS RECOMMENDATIONS
No. Location, Description & Action Re_qulred l Status - Opaen/Closed
1 Storage/Potable Water and Detentlon Pond -Grassed areas on slope should be fertilized Ongoin
to promote healthy & more robust grass growth. going
Storage Pond - Localized rutting on east dike from grass cutting equipment. Ruts to be
2 filled in with soil and compacted and re-grassed Closed - Repalred
3 Storage Pond - Localized bare spots on slopes need to be re-grassed to prevent further Closed - Repaired - However new areas
erosion and silt washing into ditches observed. See Current Recommendation 3
Storage Pond - Various locations along east dike (downstream) - Numerous
4 rodent/animal burrow holes observed on downstream slopes. All require filling in. (Excerpt Closed-Repaired (New ones since 1st Qtr -
from FEMA Publication 473 - "Impact of Animals on Earthen Dams" . Copy forwarded to See Current Recommendation 4)
plant personnel, provides options for repair).
Storage Pond - Numerous ant mounds observed on downstream slopes. Treatment
5 required for ant mounds by fumigants or chemical methods as described in FEMA Closed- Repaired (New ones since 1st Qtr -
Publication 473 - "Impact of Animals on Earthen Dams". Copy forwarded to plant personnel, See Current Recommendation 5)
provides options for repair)
Storage Pond - A truckload of (a) GDOT #10 washed sand and (b) washed #89 stone is . R
6 required to replace depleted stockpiies. €(a) - Closed  6(b) - Open
7 Storage Pond - East Dike - Varlous locations - Clean out debris and dirt in concrete lined Closed- New debris observed in Ditches
toe ditches (See Current Recommendation 6)
Storage Pond - East Dike -Lower Slope - Storage Pond - Sta 37+00 - Repair undermining
8 at end of concrete lined ditch Closed - Repaired (See Photo 10)
9 Storage Pond- East Dike - Sta 45+00 & 49+00, 54+00 and Sta 57+00. Clean out ditch Closed - C loted
behind weirs and inside of the ends of drainage pipes. L omp
10 Ash Pond Emergency Overflow -Several holes observed in bottom of concrete lined ditch Closed - Replaced by Current
and water spouting out. Repair required to mitigate undermining of slab. Recommendation 7
M Ash Pond Emergency Overflow - End of concrete llined ditch is undermined. Needs to be Closet:;c::::)::ae; (r:ir:\ie-"gg‘eegjrg:s'nnt during
repaired per recommendation in 5-28-08 inspection report (page 11 of 20). Recommendation 11)
Storage Pond -Cracks in concrete lined ditches should be cleaned out and caulked -
12 . Open
Pending completion
13 Storage Pond - Downstream Slopes - Sta 19+00 & 22+00 and 37+50D - Drain pipes need Oben
to be cleaned out and repaired. - Pending Completion P
Storage Pond - Downstream Slope - Sta 37+50 - Hydro Services investigated wet area
1/29/09 and further options to address will be investigated. Plant personnel needs to monitor Open - Pending Further Revlew and
14 this area DAILY for any evidence of distress or unusual events, or movement of slope and Monitoring. Pond level being reduced to
contact Hydro Services immediateiy particularly when pool elev. 782-785 it. Pending SCG elev. 780 ft. to see if this reduces the extent of|
Hydro Services continued monltoring and review. Hydro Services contacted Georgia wet area. Area being monitored daily.
Safe Dams Program for an extension of time to review possible repair options.
15 Storage Pond - Downstream Slope - approx. Sta 56+00 - Damaged marker pole for toe Open
drain needs to be repaired. P
Storage Pond - Downstream Slope - approx. Sta 62+00 - Damaged concrete ditch needs :
16 to be fixed and accumulated silt removed. Closed - Repalred
Storage Pond - Downstream Slope - Piezometer LLL - Piezometer leak at spigot R
7 connection needs to be repaired. Ground surface is wet around piezometer Closed - Repalred
OBSERVATIONS FOR 4th QUARTER INSPECTION
| - Storage Pond - North Dike - (Road to Recreational Area) Storage Pond Elev. 782' (10-18-09)
Observations - Comments Photograph No.
1. Upstream Slope
Grass covered - Overall condition is good. No evidence of instability. Several ant mounds
a. Condition near crest that need to be treated with approved pesticide. (See Current n/a
Recommendation 5).
. \ Yes (X) No ( )- Minor localized bare spots. Need to be re-grassed. (See Current
b. Erosion/Sloughing Recommendation 3). n/a
2. Crest
a. Condition IGraveI surfaced - No distress or potholes in road surface observed. l n/a
3. Downstream Slope
a. Condition Good - Grass covered and length that permits good observation. n/a
b. Seepage/Wet Spots | Yes ( )} No (X) n/a
c. Erosion/Sloughing Yes ( }) No(X) CONFIDENTlAL BUSINESS n/a
INFORMATION
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Plant Wansley

2009 - 4th Quarter Dam Safety Inspection Summary

Il - Storage Pond - East Dlke (from North Dike to Spillway)

Observations - Comments ]

Photograph No.

1. Upstream Slope

Aggregate Stockpiles

Recommendation 6 (b).

a. Condition Rip-rap on upstream face looks satisfactory and no dam safely issues observed. n/a
b. Erosion/Sloughing Yes ( ) No(X) n/a
]2. Crest
a. Condition Good - Gravel surfaced. Several depressions on road need to be filled potholes in road 1
: surface observed. (See Current Recommendation 13)
3. Downstream Slope
Condition Good - Grass covered and at a length that permitted a good visual inspection. See other
a. Londitio comments below.
1. Station marker at 0-00 needs to be replaced. (See Current Recommendation 1). 2
2, Weeds and grass near toe of slope needs to be cut down (See Current 3
Recommendation 2).
3. Numerous bare spots on slopes and areas adjacent to concrete lined ditch need to be re-
grassed (i.e. grass matting product) to prevent further erosion and silt from washing into 4
ditch (i.e. see Photo 4 @ ~Sta 6+10) - (See Current Recommendation 3).
4. Rodent holes observed at Sta. 7+00, 17+40. Need to be treated. (See Current e
Recommendation 4) a
5. Localized ant mounds observed on slopes. Need to be treated. (See Current n/
Recommendations 5) “
b.Seepage/Wet Spots | Yes ( ) No (X} - No seepage or wet spots observed on slope. n/a
c. Erosion/Sloughing Yes () No (X) - No evidence of instability. n/a
d. Concrete-Lined . ”
Drainage Ditch Concrete in good condition. See other comments below. 5687
1. Debris in drain pipe at Sta. 19+00 need to be cleaned out and new sections of pipe
required at drains at Sta 19+00 and 22+00 to repair damaged/crushed outlets ends. (See n/a
Previous Recommendation 13).
2. Ditch needs to be cleaned out of debris between Sta 2+00 and Sta 19+00. (See Current 586
Recommendation 6).
3. Hole in concrete ditch needs to be repaired (i.e. pressure grouted). (See Current 7
Recommendation 7).
e. Emergency Yes (X) No ( ) - Needs tandem truckload of GDOT #89 stone. (See Previous wa

lil - Storage Pond - Splliway

Observations - Comments |

Photograph No.

1. Spillway Abutment/Deck

a. Condition |Concrete condition is satisfactory. ] n/a
2. Splliway Floor
- Concrete satisfactory. Localized areas where caulking required to fill open joints. (See

a. Condition Previous Recomm,;lndatlon 12). e ron! f e
3. Splilway Walis

a. Condition [Concrete satisfactory | n/a
4. Splllway Gates

a. Condition ]Looked satisfactory. Gate seals appear okay. ] n/a
5. Downstream of Splliway (Channel)

a. Condition |Satisfactory. I n/a

IV - Storage Po

- Southeast Dike (Splllway to Separator Dike

Observations - Comments [

Photograph No.

1. Upstream Slope

a. Condition Rip-rap is satisfactory. No instability or beaching evident. n/a
b. Erosion/Sloughing Yos( ) No (9 n/a
2. Crest
a. Condition lSatisfactory - Gravel surfaced/Railway tracks - No distress observed along road surface . I n/a
3. Downstream Slope
3a - Upper Slope

Condition Satisfactory - Grass covered. Rodent hole observed above concrete ditch. Near Sta. 3
R 41+00. (See Current Recommendation 4).
b.Seepage/Wet Spots | Yes( ) No (X) n/a
c. Erosion/Sloughing Yes ( ) No (X) - No evidence of instability. n/a

CONFIDENTlAL BUSINESS
|NFORN\AT\0N
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Plant Wansley

2009 - 4th Quarter Dam Safety Inspection Summary

3b - Mid-Siope Road & Drainage Ditch

a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. Concrete-Lined Concrete in good condition. Cleanout debris in concrete lined ditches. (See Current
. f n/a
Drainage Ditch Recommendation 6).
3c - Middie Siope
a. Conditi Satisfactory. Grass covered. Recent rodent holes observed, near Sta 40+00 at edge of v
) ton concrete ditch. (See Current Recommendation 4). “
b.Seepage/Wet Spots | Yes ( ) No (X) n/a
c. Erosion/Sloughing Yos ( )} No (X) n/a
3d. Lower Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. nfa
b. Concrete-Lined Concrete condition is acceptable n/a
Drainage Ditch
3o - Lower Siope
- Satisfactory - Grass covered - Grass at a length that permitted a good visual examination.
a. Condition See other comments below. e
1. Several bare areas require repair. (See Current Recommendation 3} nfa
2. Treat ant mounds and rodent holes at various locations. (See Current e
Recommendations 4 and 5).
b.Seepage/Wet Spots |Yes (X) No( ) - See other comments below. n/a
1. Ground surface in the area of Sta 37+50 is wet. Operating level of pond is at 782 ft. and
is gradually being lowered to Elev. 780 ft. in an effort to "dry up” this area. This area will n/a
continued fo be monitored.
2. Sta 37+50 - Mud and debris needs to be cleaned ouf from behind weir (See Current 9
Recommendation 8).
3. Large area of ground subsidence/loss was observed near the downslope concrete
drainage ditch. This ground loss occurred presumably because of water migrating
beside/beneath the concrete ditch as a result of water flowing into a hole in the bottom of a
road crossing culvert that discharges into the concrete drainage ditch (Photo 10). Plant
personnel mobilized contractor during the inspection to repair the area per instructions 11
provided by Hydro Services. Hole was backfilled with #89 stone and then covered with
clayey soil and grass seed and hay mulch placed at ground surface. Plant subsequently
mobilized Civil Field Servivces to grout the holes in the corroded culvert and also grout in
the area of the repair.
4. Flow measurement at the toe drain at Station 39+00 should be made monthly and sent e
to Hydro Services (See Current Recommendation 14}
, ] Yes ( } No (X) - No evidence of instability. Some recent bare on slope areas require re-
¢. Erosion/Sloughing seeding. (See Current Recommendation 3). e
d. Concrete Drainage |Concrete condition is good. Ditches need to be cleaned out of mud and other debris. (See
. n/a
Ditch Current Recommendation 6).
6. Concrete Drainage |Concrete condition is good. Rip-rap has been replaced satisfactonily at end on concrete 10
Channel at 37+50 channel.
f. Emergency Yes (X) No( ) - Need one truckload of GDOT washed # 57 stone (See Current
. n/a
Aggregate Stockpiles |Recommendation 9)
3f - Lower Concrete-Lined Drainage Ditch
na

a. Condition

l Acceptable

V - Storage Pond/Ash Pond - Separator Dike

Ash Pond Elev. 795 ft

Observations- Comments

Photograph No.

1. Upstream Slope (Storage Pond)

b. Erosion/Sloughing

Yes ( } No (X)

a. Condition Rip-Rap - Looks satisfactory. No evidence of instability. n/a

b. Erosion/Sloughing Yes( ) No(X) n/a

2. Crest

a. Condition |Gravel surfaced and in good condition. n/a

3. Downstream Slope {Ash Pond)

3a. North End

a. Condition Rip-Rap - Looks satisfactory. No evidence of instability n/a
n/a

3b. South End - (No longer applicable due to Gypsum Pond/berm construction

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley

2009 - 4th Quarter Dam Safety Inspection Summary

V_- Ash Pond Emergency Overfiow & Splliway Ash Pond Elev. 795 ft
Observations- Comments Photograph No.

1. Upstream Siope

a. Condition Rip-Rap - Looks satisfactory. Grass portion of slope generally looks satisfactory. n/a
Yes (X} No( ) - Minor erosion at toe of grassed portion of slope. Not serious at this time

b. Erosion/Sloughing  (but condition should be monitored to assess whether condition deteriorate which will require n/a
repair.

2. Crest

a. Condition IGravel surfaced and in good condition. n/a

3. Downstream Slope

a. Condition Rip-Rap - Looks satisfactory. No evidence of instability n/a

b. Erosion/Sloughing Yes () No (X) n/a

4. Concrete Lined Emergency Splilway

Concrete in good condition. Part of the rip rap of spillway was washed away during heavy

a. Condition rainstorms in September. This area should be repaired. . (See Current Recommendation n/a
10)

5. Concrete Lined Overflow Channel

a. Condition Concrete in good condition. See other comments below. 15816
1. Several localized areas where hole in concrete have water spouting out. Repair option - wa
pressure grouting. (See Current Recommendation 7).
2. Downstream outlet end of concrete lined ditch is undermined following heavy September 15
rains. Needs to be repaired. (photo 15). (See Current Recommendation 11).
3. Area adjacent to channel (photo 16), was scoured during heavy September rains and
overflow of channel. Area needs to be repaired to prevent further erosion/scour. (See 16
Current Recommendation 11).

Vii- Potable Water Pond Potable Water Pond Elev. 801

Observations - Comments Photograph No.

1. Upstream Dlke Slope (Potable Water

a. Condition Rip-rap on upstream face looks good. n/a

b. Erosion/Sloughing Yes (X} No () - Localized, minor surface erosion. n/a

gi tcé : ncrete Drainage Concrete in good condition. No obstructions in channel observed. n/a

2. Crest

a. Condition ISatisfaclory - Gravel surfaced. No distress or potholes in road surface observed. n/a

3. Downstream Dike Slope (Storage Pond)

a. Condition Grass covered portion- Satisfactory. Rip Rap covered portion - Satisfactory n/a

b.Seepage/Wet Spots | Yes( ) No (X) - No seepage or wet spots observed on slope. n/a

. X Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching done and

¢. Erosion/Sloughing grass starting to grow. n/a

gitSr? ncrete Drainage Yes () No (X) - Condition of concrete satisfactory. n/a

4. Spillway Approach Channel
Portion of the upstream approach embankment washed out during heavy rains in

" September. SCG Hydro Services provided plant with written repair options. Remaining

a. Condition-General weeds and large rocks/boulders in approach channel need to be removed. (See Current 17&18
Recommendation 12).

b. Condition-Rip-Rap |Good. No evidence of instability. n/a

c.Condition-Concrete  |Good. e

5. Spillway Structure - Abutments/Deck

a. Condition lConcrete in good condition. I n/a

6 . Splliway Structure - Floor

a. Condition IConcrete in good condition I n/a

7. Spillway Structure - Walis

a. Condition |Concrete - Good ] n/a

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2009 - 4th Quarter Dam Safety Inspection Summary

VIl - Detentlon Pond

Observations- Comments ] Photograph No.
1. Upstream Dike Slope
a. Condition Rip-rap in good condition. n/a
b. Erosion/Sloughing Yes () No (X) - Slope looks satisfactory, no visible instability observed n/a
2. Crest
a. Condition [ Gravel surfaced and in good condition. No distress or potholes observed. { n/a
3. Downstream Dike Slope
a. Condition Satisfactory Grass-covered. Needs cutting. No visible evidence of instability observed n/a
b.Seepage/Wet Spots Jmmmrmmmmmmm e
c. Erosion/Sloughing Yes ( ) No (X) n/a
4. Concrete Spiliway Channel
a. Concrete Condition ]Concrete is in good condition I n/a
5.Splilway Outlet Channel

a. Condmon Rip-rap at outfall and outlet channel is in good cond/tlon No issues observed.

Observations- Comments

1. Upstream Dike Slopes
a. Condition Good. nla

b. Erosion/Sloughing Yes () No (%) n/a
2. Crest

a. Condition ]Grave/ surfaced and in good condition. n/a
3. Downstream Dike Slope

a. Condition Grass-covered. Good condition, n/a
b.Seepage/Wet Spots | Yes () No (X) n/a
c. Erosion/Sloughing Yes ( ) No(X) na

Hugh H. Armitage - Sr. Engineer

SCG - Hydro Services

Location Plan
Storage Pond and Potable Water Pond

1‘ °
- |V/
Q\ﬂm Tam Die
g rd

” /

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley

2009 - 4th Quarter Inspection Photographs - October 16, 2009
{See accompanying report attached)

Storage Pond - East Dike - Crest - Localized
1 depressions at crest should be filled with Graded
Aggregate Base (GAB).

Storage Pond - East Dike - Marker pole at Sta O-
2 |00 needs to be re-installed. Has been broken off
at ground level

Storage Pond - East Dike - Cut grass/brush
3 )
down along toe of dike.

Cere grasersrmall rush o
of stope how

Storage Pond - East Dike - Bare areas need to
4 |bere-grassed. (Use of a grass mat type product
will minimize erosion/wash out during initial growth =)
of grass) e

CONFIDENTIAL BUSINESS
CAATOpPINSNEIgY th S RNPOlZ " it 4= Repi Shatos s INFORMATION Page 7 of 11



Plant Wansley

2009 - 4th Quarter Inspection Photographs - October 16, 2009
(See accompanying report attached)

———— =
e =

~ Description

'_::}‘_:i ]

=

= el el 1 - 1

Storage Pond - East Dike - Remove mud/debris
from drainage ditches, along east dike.

Storage Pond - East Dike -Toe Ditch - Remove
overgrowth from drainage ditch

Storage Pond - East Dike -Toe Ditch - Localized
holes in concrete ditch need to be grouted to
prevent water flow beneath concrete and potential
ground loss

Storage Pond- Southeast Dike - Rodent holes
on slope need to be filled in.

C:\Temp\Wansley 4th Qtr Report\2 - 09-Qtr 4 - Report-Photos.xls CONFIDENTIAL BUSINESS Page 8 of 11

INFORMATION



Plant Wansley

(See accompanying report attached)

2009 - 4th Quarter Inspection Photographs - October 16, 2009

= e oy

Photo| R ey T = =i
9 Storage Pond - Southeast Dike - Lower Slope -
Sta 37+50. Clear mud/rocks from behind weir.

Storage Pond - Southeast Dike - Lower Slope -
10 |Sta 37+00 - Undermined area at end of concrete
lined ditch fixed satisfactorily.

11

on 10-16-09.

Storage Pond - Southeast Dike-Downstream-
Lower Slope -Sta 37+50 - Ground loss resulting
from defective/leaking (corroded) culvert allowing
water to flow beneath and beside concrete ditch.
Both items have been repaired since inspection

= -'*'Z" e
- .I.
Storage Pond- Southeast Dike - Mid-slope ;
12 [Ditch - Mud and vegetation needs to be removed et
from ditches. :
C:\Temp\Wansley 4th Qtr Report\2 - 09-Qtr 4 - Report-Photos.xIs CONFIDENTIAL BUSINESS Page 9 of 11
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Plant Wansley

(See accompanying report attached)

2009 - 4th Quarter Inspection Photographs - October 16, 2009

Photo

" No. Description

Storage Pond- Southeast Dike - Lower Slope -
13 [Toe Ditch - Mud needs to be removed from
ditches.

Ash Pond- Emergency Overflow - Downstream
- Scour adjacent to concrete channel which

14 occurred during Sept-09 heavy rainfall at site.
Requires repair.
Ash Pond- Emergency Overflow - End of

15 Concrete Channel - Rip-rap has been scoured

from beneath end of concrete channel following
09-09 heavy rainfall at site.

High Volume flonscoured
rip-rap from channel
during (8-69 !

avent =

Ash Pond- Emergency Overflow - Spillway -
16 |Rip-rap was scoured due to high flows in adjacent

high flows along c
result of hoavy rai
: 09-09

concrete channel following 09-09 rain event Rip-rap has been scoured by it

CONFIDENTIAL BUSINESS

INFORMATION
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Plant Wansley
2009 - 4th Quarter Inspection Photographs - October 16, 2009

(See accompanying report attached)

Photo | S eI L | 1 oy S e T T N
o £, Description, 2 7% e e e ARSEC IR R e

Potable Water Pond- Spillway - Upstream -
Left, upstream spillway approach embankment
needs to be repaired. Hydro Services has
provided plant personnel with repair procedure.

17

Potable Water Pond - Spillway (Upstream) -
18 |Rip-rap was scoured due to high flows in adjacent
concrete channel following Sept-09 rain event.

CONFIDENTIAL BUSINESS
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Southern Company Generation

Bin 10193

241 Ralph McGilt Boulevard NE

Atlanta, Georgia 30308-3374 SOUTH ERN

Tel 404.506.7033 COMPANY

Energy to Serve Your World™

August 14, 2009

PLANT WANSLEY
Dam Safety Surveillance
Quarterly Report

REA No. WN-08900

Mr. J. P. Heilbron
Plant Manager
Georgia Power Co.
Plant Wansley

Dear Mr. Heilbron:

Attached is the 1* Quarter 2009 report on Dam Safety Surveillance for Plant Wansley.
The inspection of the Main Storage Pond, Ash Pond Separator Dike, Potable Water Pond
and Detention Pond was performed on March 17 and 30, 2009 by Hugh Armitage of the
SCG Hydro Services Group. Representatives for Plant McDonough accompanied Mr.
Armitage on the inspections.

This report includes:

a) A review of the current instrumentation data;

b) The I Quarter — 2009 Dam Safety Inspection Report summarizing the field
observations and comments made during the March 17 and 30, 2009
inspections, and,

c) A copy of the current instrumentation plots.

The current recommendations from the 1% Quarter Inspection are described on the first
page of the attached report. The description and status of recommendations from the
previous quarterly inspection are also described on pages 1 and 2 of the attached report.

Should you have any questions, please contact Hugh Armitage at extension 8-506-7109.

Sincerely,

W §Q/ér WAN-API 057

Joel Galt
Hydro Services Supervisor

/hha

Attachments

CONFIDENTIAL BUSINESS
INFORMATION



XC:

Georgia Power Company

S. J. Winston (w/ attachment)
N. I. Dean (w/ attachment)
B. Harcrow (w/ attachment)

Southern Company Services

D. E. Jones (w/attachment)

E. B. Allison (w/ attachment)
J. H. Crisler (w/ attachment)
B. J. Peterson (w/attachments)
K. Friedel (w/ attachments)

Hydro Service Wansley Notebook
Master File: WN-09900

Hydro Services Correspondence Notebook (w/attachments)

T:\Quarterly Reports\Fossil Plants\2000\WANSLEY\09-1st Qtr\1 - 09-Qtr 1 - Cover Letter. DOC2
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Instrumentation Data Review
1st Quarter — 2009
A current assessment of instrumentation data reviewed up to the most recent readings of ,
at Plant Wansley is as follows.

Storage Pond:

Sta. 20+00: Piezometers are generally within their historic range and seem to be tracking
the pond level.

Sta 37+50-1: Piezometers PP and TT3 experienced a significant drop in elevation in the
spring. It is not known why this occurred, but the readings for July have returned to their
historic levels. All of these piezometers appear to be in their historic range. All generally
are tracking the pond level.

Sta 37+50-2: All of these piezometers appear to be in their historic range. They
generally are tracking the pond level although most have not yet responded to the recent,
modest (November, 2008) increase in elevation

Sta 37+50 Pipe Flows: These flows appear to be in their historic ranges. These flow
rates will continue to be monitored to assess if any trends develop. They seem to be
tracking the pond level.

Sta 47+50: The piezometers are within their historic range of measurement.

It is recommended that the flow rate at the toe drain at Station 39+00 be obtained at
monthly intervals rather than the current 6 month schedule. This information will
be useful when modifications to the drains at 37+50 are carried out.

Sta 58+00: The level at piezometer LLL has dropped to more a more consistent historic
level, which may be in part related to the decrease in pond level. Repair of a leaking
valve, as noted in the attached quarterly report, is required for piezometer LLL.

Relief Wells: The relief wells appear to be discharging in their historic range, but also in
response to the lower pond level.

Sta 65+00: Piezometric levels at C, E and MM are within their historic ranges.
Sta 70+00: All of these piezometers are reading in their historic ranges.

Weir and Pipe Flows: Weir measurements at Sta. 11+20 and 49+00 indicate a return to
their historic range since the last quarterly inspection report.

Separation Dike:
These piezometers are generally registering in their historic ranges. Piezometer BB has

recently exhibited an elevated water level. In discussions with plant personnel, we
understand that piezometer BB was covered over during construction of the gypsum
ponds this year. The piezometer pipe appears to have been broken off at some point
when it was uncovered. This may explain the “apparent” elevated water level,
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particularly if the measurements have been made from a lower reference elevation than
previous measurements. Plant personnel are investigating and will advise Hydro
Services.

Potable Water Pond Dike:
These piezometers were registering in their historic ranges and appear to respond to the
decrease in the main pond level.
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Date of inspection: March 17 & March 30, 2009 Inspection by: H. Armitage

Weather: 3-17-09 - Sunny, light breeze 3-30-09 - Sunny Tracy Duke (Fluor - 3-17-09)
Temperature: 3-17-09-'50° F 3-30-09- 40°F Brandon Harcrow (GPC-3-30-08)

Russell Poole (Flour- 3-30-09)
Rainfali (past 24 hrs):

SUMMARY

1. No major dam safety issues that would impact the safety of the structures were observed during this inspection. Recommendations to address current and
previous inspection observations are summarized below. Many of the current and previous recommendations are routine, on-going maintenance type activities.

ADDITIONAL COMMENTS

1. Plant personnel did a very good job in compieting most of the recommendations from previous quarterly inspections.
2. A copy of the Plant Wansley instrumentation data and review comments are attached.

CURRENT RECOMMENDATIONS

No. = Description _ Location Status - Open/Closed

Storage/Potable

Grassed areas on slope should be fertilized to promote healthy & more Water and Open

robust grass growth. Detention Pond
Localized rutting on east dike from grass cutting equipment. Ruts to be

2 filled in with soil and compacted and re-grassed Storage Pond Open
Localized bare spots on slopes need to be re-grassed to prevent further

3 erosion and silt washing into ditches Storage Pond Open
Numerous rodent/animal burrow holes observed on downstream slopes  Storage Pond -

4 (upstream slope at Detention Pond i). All require filling in. (Excerpt Various locations Open
from FEMA Publication 473 - “Impact of Animals on Earthen Dams" . along east dike P
Copy forwarded to plant personnel, provides options for repair). (downstream)
Numerous ant mounds observed on downstream slopes. Treatment

5 required for ant mounds by fumigants or chemical methods as Storage Pond Open
described in FEMA Publication 473 - "impact of Animals on Earthen 9 P
Dams". Copy forwarded to plant personnel, provides options for repair)

6 A truckload of a). GDOT #10 washed sand and b). washed #89 stone is Storage Pond Open

required to replace depleted stockpiles.

Storage Pond -
7 Clean out debris and dirt in concrete lined toe ditches East Dike - Open
Various locations

Storage Pond - Sta 37+00 - Repair undermining at end of concrete Storage Pond -

8 lined ditch East Dike -Lower Open
Slope

9 Sta 45+00 & 49+00, 54+00 and Sta 57+00. Clean out ditch behind Storage Pond- Open
weirs and inside of the ends of drainage pipes. East Dike P
Several holes observed in bottom of concrete lined ditch and water Ash Pond

10 spouting out. Should be investigated further. Repair may be required Emergency Open
to mitigate undermining of slab. Overflow

" B , . Ash Pond

1 End of concre.te II!ned ditch |§ undeqmned. Needs to be repaired per Emergency Open

recommendation in 5-28-08 inspection report (page 11 of 20). Overflow
STATUS OF PREVIOUS RE COMMENDA TIONS
 No. LS ~ Location, Description & Action Requlred | status - Open/Ciosed

1 Storage Pond - Spiliway - Downstream of end of spillway requires trees and bushes to be Ciosed
cut down so that flows are not restricted during flow. Compieted Satisfactorily ose

2 Detention Pond - Downstream Siope - Small bushes and trees on downstream slope Closed
need to be cut down. Completed satisfactorily S

3 Storage Pond -Cracks in concrete lined ditches should be cleaned out and caulked - o
Pending compietion pen

4 Storage Pond - Downstream Siopes - Rodent holes to be filled and fire ant mounds to be Closed
treated. (See Current Recommendations 4 & 5) 088

5 Storage Pond - Downstream Siopes - Sta 19+00 & 22+00 and 37+50D - Drain pipes Open

need to be cleaned out and repaired. - Pending Compietion

CONFIDENTIAL BUSINESS
INFORMATION
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MENDATIONS (con't

g Location, Description & Action Required |

Status - Open/Closed

Storage Pond - Downstream Slope - Sta 37+50 - Hydro Services investigated wet area
1/29/09 and further options to address will be investigated. Plant personnel needs to
monitor this area DAILY for any evidence of distress or unusual events, or movement of
slope and contact Hydro Services immediately particularly when pool elev. 782-785 ft.
Pending Completion. Hydro Services has contacted Georgia Safe Dams Program to
request an extension of time to review possible repair options.

Open

Storage Pond - Downstream Slope - approx. Sta 56+00 - Damaged marker pole for toe
drain needs to be repaired.

Open

Storage Pond - Downstream Slope - approx. Sta 62+00 - Damaged concrete ditch
needs to be fixed and accumulated silt removed.

Open

Storage Pond - Downstream Slope - Piezometer LLL - Piezometer leak at spigot
connection needs to be repaired. Ground surface is wet around piezometer - Pending
Completion.

Open

OBSERVATIONS FOR 1st QUARTER INSPECTION

| - Storage Pond - North Dike - {(Road to Recreational Area)

Storage Pond Elev. 785°' (3-30-08)

Observations - Comments

Photograph No.

1. Upstream Slope

a. Condition Grass covered - Overall_condition is good. No evidence of instability. na
b. Erosion/Sloughing Yes( ) No(X) n/a
2. Crest

a. Condition lGraveI surfaced - No distress or potholes in road surface observed. n/a
3. Downstream Slope

a. Condition Grass covered - Overall condition is good. No evidence of instability. n/a
b. Seepage/Wet Spots | Yes ( ) No (X} - No seepage or wet spots observed on slope. n/a
c. Erosion/Sloughing Yes () No (X) n/a

}l - Storage Pond - East Dike (North Dike to Spiliway)

Observations - Comments |

Photograph No.

1. Upstream Slope

Aggregate Stockpiles

{See Current Recommendations 6a) and 6b) )

a. Condition Rip-rap on upstream face looks satisfactory and no dam safety issues observed. n/a
b. Erosion/Sloughing Yes () No (X) - No evidence of instability observed /a
2. Crest
a. Condition | Gravel surfaced - No distress or potholes in road surface observed. ] /a
3. Downstream Slope_
Grass covered and at a length that permitted a good visual inspection. Ruts from grass
cutting equipment need to be repaired i.e. see Photo 1 @ Sta 0+00). Numerous bare
spots on slopes and areas adjacent to concrete lined ditch need to be re-grassed to
- prevent further erosion and silt from washing into ditch (i.e. see Photo 2 @ ~Sta 6+10 ).
a. Condition Place soil (where necessary), compact and re-establish grass. Rodent holes observed at 1,2and3
Sta. 7+00, 17+40 (i.e. see Photo 3 @ Sta 7+00) . Localized ant mounds observed on
slopes. Need to be treated . All flagged for repair by plant personnel. (See
Recommendations 1, 2, 3, 4 and 5)
b. Seepage/Wet Spots | Yes( ) No (X} - No seepage or wet spots observed on slope. n/a
c. Erosion/Sloughing Yes () No (X) - No evidence of instability. n/a
d. Concrete-Lined Com':rete in goog conditi'on. Drain ;_)ipe at Sta. 19+00 need to be c{eaned out still. New
Drainage Ditch sections drain pipe required at drains at 19+00 and 22+00 to repair damaged/crushed n/a
outlets ends. (See Previous Recommendation 7)
e. Emergency Yes (X) No ( ) - Needs tandem truckioad of GDOT #10 washed sand and #89 stone. e

lil - Storage Pond - Spiliway

Observations - Comments |

Photograph No.

1. Spillway Abutment/Deck

a. Condition [Concrete condtion is satistactory. ] a
2. Spillway Floor

a. Condition |Concrete satisfactory | n/a
3. Spillway Walls

a. Condition lConcrete satisfactory I n/a
4. Spillway Gates

" Looked satisfactory. Slight water flow on RHS of RHS gate at bottom. Possible a leaky

CHEL L seal. Plant to investigate when gates opened. 4
5. Downstream of Spillway (Channel)

a. Condition Vegetation downstream of spillway has been cleaned out satisfactorily. na

C:\Temp\Hugh\Wansley\Wansley 2\2 - 08-Qtr 1 - Report-Photos.ds
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0 Separator Dike

Observations - Comments

Photograph No.

1. Upstream Slope

and Previous Recommendation 8)

a. Condition Rip-rap looks acceptable. No instability or beaching evident. na
b. Erosion/Sloughing Yes( )} No (X} n/a
H’z'. Crest
a. Condition |Gravel surfaced/Railway tracks - No distress observed along road surface . n/a
3. Downstream Slope
3a - Upper Slope
a. Condition Grass covered - looks satisfactory. wa
b. Seepage/Wet Spots | Yes( ) No (X) n/a
c. Erosion/Sloughing Yes () No (X) - No evidence of instability. n/a
3b - Mid-Slope Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b QOncretg-Lined Concrete in good condition. Cleanout debris in concrete lined ditches. 5
Drainage Ditch
3¢ - Middle Slope
a. Condition Grass covered. Satisfactory. No visual evidence of instability. Rodent hole near head wall -
) ” in 4th Qtr 2008 has been repaired. "
b. Seepage/Wet Spots | Yes ( ) No (X) n/a
¢. Erosion/Sloughing Yes( ) No (X) n/a
3d. Lower Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. Concrete-Lined Concrete condition is acceptable n/a
Drainage Ditch
3e - Lower Slope
Grass covered - Grass at a length that permitted a good visual examination. Several bare
a. Condition areas where require repair and treat ant mound and rodent holes at various locations. [
(See Current Recommendations 1, 3, 4 and 5)
Yes (X) No () 1. Ground surface in the area of Sta 37+50 is wet. No change from 4th Qtr
visit. Safe Dams requested a report and repairs be done to address this area by 6-30-09.
SCG Hydro Services to request extension to complete investigation and repairs (See
photo 7). 2. Rodent hole flagged by plant personnel for repair near Sta 37+50. 3. The
b.S e/Wet Spots |22 beneath Drain 37+500 was repaired - okay. 4. The area beneath the end of the 7and8
- Seepag POIS | concrete drainage ditch was repaired but is undermined again. Needs to be repaired per an
recommendation in 5-28-08 inspection report (page 11 of 20) (See photo 8). 5. The
marker sign for the toe drain near approx Sta 56+00 needs to be fixed. 6. Area around
Piezometer LL is wet. Appears that the valve is leaking and needs to be fixed. (See
Previous Recommendations 6, 7 and 9 and Current Recommendations 7 and 8)
Erosion or Sloughin Yes ( ) No (X) - No evidence of instability. Some of the localized bare spots in grass
¢ or S1oughing | o5 er have been re-seeded, however several other bare areas require same repair. ne
d. Concrete Drainage Concrete condition is good. Sta 45+00, 49+00, 54+00 and 57+00 - Clean-out of
ﬁitc: g debris/fleaves in drain pipe, ditch and behind weir is required. (See Current n/a
R mendations 9)
e. Emergency Yes (X) No () - Need one truckload of GDOT washed # 89 stone (See Current wa
Aggregate Stockpiles {Recommendation 6b).)
3f - Lower Concrete-Lined Drainage Ditch
Sta 62+00 - Portion of concrete channel is broken and needs to be repaired. Localized
a. Condition portion of concrete ditch needs to be cleaned out of silt and sandy material - (See photo 9 9

CONFIDENTIAL BUSINESS
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V Storage PondlAsh Pond Segarator Dike

Ash Pond Elev Not measured

Observations- Comments

Photograph No.

1. Upstream Slope (Storage Pond)

joints and holes in concrete.

a. Condition Rip-Rap - Looks satisfactory. No evidence of instability. n/a
b. Erosion/Sloughing Yes( ) No(X) n/a
2. Crest
a. Condition Gravel surfaced and in good condition. A few minor ruts that should be monitored and -

) : repaired if condition worsens a
3. Downstream Slope (Ash Pond)
3a. North End
a. Condition Rip-Rap - Looks satisfactory. No evidence of instability n/a
b. Erosion/Sioughing Yes ()} No (X) na
3b. South End - (No longer applicable due to Gypsum Pond/berm construction }

- Concrete generally in good condition. Several localized areas where water flowing out of

a. Condition na

'V - Ash Pond Emergency Overflow

Ash Pond Elev. 799.5°

Observations- Comments

Photograph No.

1. Upstream Slope

a. Condition Rip-Rap - Looks satisfactory. Grass portion of slope generally looks satisfactory, n/a
Yes (X) No () - Minor erosion at toe of grassed portion of slope. Not serious at this time

b. Erosion/Sloughing but condition should be monitored to assess whether condition deteriorate whiich will 10
require repair.

2. Crest

a. Condition IGraveI surfaced and in good condition. n/a

3. Downstream Slope

a. Condition Rip-Rap - Looks satisfactory. No evidence of instability n/a

b. Erosion/Sloughing Yes () No (X) n/a

4. Concrete Lined Emergency Spillway

a. Condition |Concrete in good condition. | na

5. Concrete Lined Overflow Ditch
Concrete in good condition. Several localized areas where hole in concrete have water

a. Condition spouting out (See photo 11). See Current Recommendation 10. Downstream outlet end 1812

' of concrete lined ditch is undermined. Needs to be repaired per recommendation in 5-28-

08 inspection report (page 11 of 20) (See photo 12). See Current Recommendation 11.

VIi- Potable Water Pond Potable Water Pond Elev. 801°

Observations - Comments

Photograph No.

1. Upstream Dike Slope (Potable Water)

a. Condition Rip-rap on upstream face looks good. n/a
. . Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching has been

b. Erosion or Sloughing done tand grass is growing. n/a
git(é :: LR Concrete in good condition. No obstructions in channel observed. n/a
|2. Crest

a. Condition lGraveI surfaced - looks good. No distress or potholes in road surface observed. n/a
3. Downstream Dike Slope (Storage Pond)

a. Condition Grass covered - Overall - looks good. No evidence of instability n/a
b. Seepage/Wet Spots | Yes( ) No (X} - No seepage or wet spots observed on slope. n/a

. . Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching done and

c. Erosion or Sloughing grass starting to grow. n/a
gitgr? GEEOR E IR | Yes ( ) No (X) - Condition of concrete satisfactory. n/a
4. Spillway Approach Channel

a. Condition - General |Small bushes/trees removed. na
b. Condition - Rip-Rap |Good. No evidence of instability. n/a
c. Condition - Concrete |Good. n/a
5. Spillway Structure - Abutments/Deck

a. Condition IConcrete in good condition. nla
6_. Spillway Structure - Floor

a. Condition |Concrete in good condition wa
7 . Spiilway Structure - Walls

a. Condition |Concrete - Good CONFIDENTIAL BUSINESS ] n/a

INFORMATION
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Observations- Comments [ Photograph No.
1. Upstream Dike Slope
a. Condition Rip-rap in good condition. n/a
b. Erosion/Sioughing Yes () No (X) - Slope looks satisfactory, no visible instability observed n/a
2. Crest
a. Condition | Gravel surfaced and in good condition. No distress or potholes observed. | na

3. Downstream Dike Slope

a. Condition Grass-covered. Small bushes/trees have been cut down and grass has been cut. Looks i

. " satisfactory. No visible evidence or instability observed ‘
\t;.l:gg:)et:eepage s Yes (X} No () - Localized, minor ponded water beyond toe of slope n/a
c. Erosion/Sloughing Yes ( ) No (X) n/a
4. Concrete Spillway Channel
a. Concrete Condition _[Concrete is in good condition | n/a
5.Spillway Outlet Channel
a. Condition |Rip-rap at outfall and outlet channel is in good condition. No issues observed. | n/a

Hugh H. Amitage - Sr. Engineer
SCG - Hydro Services
Location Plan
Storage Pond and Potabie Water Pond
= -
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T Descrlption &4 L

Storage Pond - East Dike - Localized wheel
ruts/erosion need to be repaired on slope.

Storage Pond - East Dike - Localized eriosion
2 |and bare areas on dike slope and adjacenttotoe
ditch. Re-establish grass cover. e

Storage Pond - East Dike - Localized rodent
holes observed on slope need to be filled in.

Storage Pond - Spillway Gates - Slight gap
4 |between wall and edge of gate allowing water
through. Plant to investigate.

CONFIDENTIAL BUSINESS
INFORMATION
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Descnption

Storage Pond - East Dike -Toe Ditch - Mid-slope
- Bare spots on slope need to be re-graseed.

Storage Pond - East Dike -Lower Slope - Bare |
spots on slope need to be re-graseed. '

Storage Pond - East Dike - Lower Slope - Sta
7  |37+50. Condition unchanged from previous 4th Qtr
visit.

Storage Pond - East Dike -Lower Slope - Sta
8 [37+00 - Repair undermining at end of concrete
lined ditch

CONFIDENTIAL BUSINESS
INFORMATION
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Descrlptlon

Storage Pond - Southeast Dike - Downstream-
Lower Slope -Sta 62+00 - Damaged concrete
needs repair and removal of silt removal at bottom
of ditch.

Ash Pond- Emergency Overflow - Upstream -
Minor erosion at toe of slope at waterline. Shoud
be monitored for further deterioration that will
require repair

10

Ash Pond- Emergency Overflow - Bottom of
Concrete Ditch - Several holes in concrete and
water spouting from hole. Needs to be
investigated and repaired.

11

Ash Pond- Emergency Overflow - Downstream
End - Erosion at end of ditch resulting in
underminig of concrete. Needs to be repaired.

12

I umﬂg

H
.

tt
HMWIWW%%

CONFIDENTIAL BUSINESS
INFORMATION
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Wansley Storage Pond Pz's at Sta. 70+00
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Southern Company Generation

Bin 10193

241 Ralph McGill Boulevard NE

Atlanta, Georgia 30308-3374 SOUT"ERN

Tel 404.506.7033 COMPANY

Energy to Serve Your World™

January 12, 2009

PLANT WANSLEY
Dam Safety Surveillance
Quarterly Report

REA No. WN-08900

Mr. J. P. Heilbron
Plant Manager
Georgia Power Co.
Plant Wansley

Dear Mr. Heilbron:

Attached is the 4™ Quarter 2008 report on Dam Safety Surveillance for Plant Wansley.
The inspection of the Main Storage Pond, Ash Pond Separator Dike, Potable Water Pond
and Detention Pond was performed on November 12, 2008 by Hugh Armitage of the
SCG Hydro Services Group. This inspection coincided with the annual inspection of the
Storage Pond Main Dike by the Georgia Department of Natural Resources,
Environmental Protection Division, Safe Dams Program (SDP). The inspections were
coordinated with Mr. T. E. Wilson of Plant Wansley.

_ _ CONFIDENTIAL BUSINESS
This report includes: INFORMATION

a) A review of the current instrumentation data;

b) A table summarizing visual observations made during the November 12, 2008
inspections. This report is supplemented with relevant site photographs; and

c) A copy of the current instrumentation data.

As a result of the 4™ quarterly inspection, the following recommendations have been
discussed with plant personnel and are shown in Table 1. The status for corrective action
for previous 2008 recommendations are noted in Table 2.

WAN-API 056

TABLE -1 Recommendations from 4% Quarter Inspections

No. Location and Description

Storage Pond - Downstream Slopes - Rodent holes to be filled and fire ant mounds to
be treated. Locations flagged in field by plant personnel

Storage Pond - Downstream Slopes - Sta 19+00 & 22+00 and 37+50D - Drain pipes
2 | need to be cleaned out and repaired. Undermined concrete ditch to be repaired (per
Hydro Services 5-28-08 letter).




No. Location and Description

Storage & Potable Water Ponds - Downstream Slopes - Sta 62+00 & other localized
areas on slopes. This is an on-going maintenance item.

Storage Pond - Downstream Slope - Sta 37+50 - Hydro Services to investigate wet
4 | areain 1st Qtr 2009. Plant personnel needs to monitor this area WEEKLY for any
evidence of movement of slope and contact Hydro Services immediately if observed.

Storage Pond - Downstream Slope - approx. Sta 56+00 - Damaged marker pole for toe

5 drain needs to be repaired.

6 Storage Pond - Downstream Slope - approx. Sta 62+00 - Damaged concrete ditch
needs to be fixed and accumulated silt removed.

7 Storage Pond - Downstream Slope - Piezometer LLL - Piezometer leak at spigot

connection needs to be repaired. Ground surface is wet around piezometer

Detention Pond - Downstream Slope - Small bushes and trees on downstream slope
9 | need to be cut down. Grass on slope needs to be cut. Source of ponded water
downstream of toe needs to be investigated.

Table 2 - Recommendations from Previous 2008 Quarterly Inspections

Status

No. Location, Description & Action Open/Closed

Storage Pond - Spillway - Downstream of end of spillway requires
1 trees and bushes to be cut down so that flows are not restricted Open
during flow. - Pending Completion

Detention Pond - Downstream Slope - Small bushes and trees on
2  downstream slope need to be cut down. Grass on slope needs to Open
be cut - Pending Completion

Various Locations -Cracks in concrete lined ditches should be

cleaned out and caulked - Pending completion Open

Should you have any questions, please contact Hugh Armitage at extension 8-506-7109.

Sincerely, CONFIDENTIAL BUSINESS

G;/ér INFORMATION
Joel Galt

Hydro Services Supervisor
/bha

Attachments



XC:

Georgia Power Company
T. E. Wilson (w/ attachment)
N. I. Dean (w/ attachment)

Southern Company Services

E. B. Allison (w/ attachment)
J. H. Crisler (w/ attachment)
F.J. Pryor (w/ attachment)

Hydro Service Wansley Notebook
Master File: WN-08900

Hydro Services Correspondence Notebook (w/attachments)

T:\Quarterly Reports\Fossil Plants\2008\Wansley\08-4th Qtr\1 - 08-Qtr 4 - Cover Letter. DOC
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Instrumentation Data Review
4th Quarter — 2008
A current assessment of instrumentation data reviewed up to the most recent readings of
November 18, 2008, at Plant Wansley is as follows.

Storage Pond:

Sta. 20+00: Piezometers are generally within their historic range and seem to be tracking
the pond level.

Sta 37+50-1: All of these piezometers appear to be in their historic range. All generally
are tracking the pond level.

Sta 37+50-2: All of these piezometers appear to be in their historic range. They
generally are tracking the pond level although most have not yet responded to the recent,
modest (November, 2008) increase in elevation

Sta 37+50 Pipe Flows: These flows appear to be in their historic ranges. These flow
rates will continue to be monitored to assess if any trends develop. They seem to be
tracking the pond level.

Sta 47+50: The piezometers are within their historic range of measurement.

It is recommended that the flow rate at the toe drain at Station 39+00 be obtained at
monthly intervals rather than the current 6 month schedule. This information will
be useful when modifications to the drains at 37+50 are carried out.

Sta 58+00: The level at piezometer LLL has dropped to more a more consistent historic
level, which may be in part related to the decrease in pond level. Repair of a leaking
valve, as noted in the attached quarterly report, is required for piezometer LLL.

Relief Wells: The relief wells appear to be discharging in their historic range, but also in
response to the lower pond level.

Sta 65+00: Piezometric levels at C, E and MM are within their historic ranges.
Sta 70+00: All of these piezometers are reading in their historic ranges.

Weir and Pipe Flows: Weir measurements at Sta. 11+20 and 49+00 indicate a return to

their historic range since the last rly inspection report.
§ g quarte Y P P CONFIDENTIAL BUSINESS

INFORMATION
Separation Dike:

These piezometers are generally registering in their historic ranges. Piezometer BB has
recently exhibited an elevated water level. In discussions with plant personnel, we
understand that piezometer BB was covered over during construction of the gypsum
ponds this year. The piezometer pipe appears to have been broken off at some point
when it was uncovered. This may explain the “apparent” elevated water level,
particularly if the measurements have been made from a lower reference elevation than



previous measurements. Plant personnel are investigating and will advise Hydro
Services.

Potable Water Pond Dike:
These piezometers were registering in their historic ranges and appear to respond to the
decrease in the main pond level.

CONFIDENTIAL BUSINESS
INFORMATION



Plant Wansley

2008 - 4th Quarter Inspection Summary
Dam Safety Surveillance

Date of Inspection: November 12, 2008 Inspection by: H. Armitage
. (Storage Pond .
Weather: Cloudy CONFIDENTIAL BUSINESS Inspection) T. Wilson - GPC
Temperature: ~48° to 64° F INFORMATION T. Tucker - Fluor
Rainfall (past 24 hrs): 0 A. Murray, S. Madichetty - Ga SDP
SUMMARY

1. No major dam safety issues that would impact the safety of the structures were observed during this inspection.
Recommendations to address current and previous inspection observations are summarized below. Many of the current and
previous recommendations are routine, on-going maintenance type activities.

ADDITIONAL COMMENTS

1. Plant personnel did a very good job in completing most of the recommendations from previous quarterly inspections.
2. 4th Quarter Inspection done in conjunction with GA EPD Safe Dams Program 2009 Annual Inspection

3. A representative from the plant accompanied the inspectors and Hydro Services on the Storage Pond surveillance. The
representative placed small flags where items that need to be corrected.

4. A copy of the Plant Wansley instrumentation data and review comments are attached.

CURRENT RECOMMENDATIONS - 4th Quarter Inspection

No. | Location and Descriptlon Photo No.

Storage Pond - Downstream Slopes - Rodent holes to be filled and fire ant mounds

1 to be treated. Locations flagged in field by plant personnel

3,9& 13

Storage Pond - Downstream Slopes - Sta 19+00 & 22+00 and 37+50D - Drain pipes
2 need to be cleaned out and repaired. Undermined concrete ditch to be repaired (per 5,6,14 & 15
Hydro Services 5-28-08 letter)

Storage & Potable Water Ponds - Downstream Slopes - Sta 62+00 & other

localized areas on slopes. This is an on-going maintenance item. 11822

Storage Pond - Downstream Slope - Sta 37+50 - Hydro Services to investigate wet
4 area in 1st Qtr 2009. Plant personnel needs to monitor this area WEEKLY for any 12
evidence of movement of slope and contact Hydro Services immediately if observed.

Storage Pond - Downstream Slope - approx. Sta 56+00 - Damaged marker pole for

5 toe drain needs to be repaired. i
Storage Pond - Downstream Slope - approx. Sta 62+00 - Damaged concrete ditch

6 . 17
needs to be fixed and accumulated silt removed.

7 Storage Pond - Downstream Slope - Piezometer LLL - Piezometer leak at spigot 18

connection needs to be repaired. Ground surface is wet around piezometer

Detention Pond - Downstream Slope - Small bushes and trees on downstream slope
9 need to be cut down. Grass on slope needs to be cut. Source of ponded water 23&24
downstream of toe needs to be investigated.

STATUS OF PREVIOUS RECOMMENDATIONS

Status
No. Location, Description & Action Open/Closed
1 Storage Pond - Spillway - Downstream of end of spillway requires trees and bushes 0
to be cut down so that flows are not restricted during flow. - Pending Completion pen
2 Detention Pond - Downstream Slope - Small bushes and trees on downstream slope o
need to be cut down. Grass on slope needs to be cut - Pending Completion pen
3 Various Locations -Cracks in concrete lined ditches should be cleaned out and o
caulked - Pending completion pen
4 Storage Pond - North Dike - Warning sign needs to be re-mounted on pole - Fixed - Closed

Okay

C:\Temp\Wansley 4th Qtr Report\2 - 08-Qtr 4 - Report-Photos.xls Page 1 of 12




Plant Wansley
2008 - 4th Quarter Inspection Summary

STATUS OF PREVIOUS RECOMMENDATIONS (continued)

Status
No. Location, Description & Action Open/Closed
Storage Pond & Potable Water Pond - General - Localized bare spots on grass

5 covered slopes need repair. Re-seeding and mulching required to prevent further Closed
surface erosion. Many areas have been reseeded. This is an on-going ose
maintenance item.

Storage Pond - East and SE Dike - Concrete Lined Ditches & Toe Drains -

6 Localized vegetation growth and debris needs to be removed from ditches so that flow Closed
isn't restricted from approx. Sta.1+60 to 3+50 and Sta. 5+00 to 23+50. Drains at Sta ose
73+00 & 74+00 need to be cleaned of silt and debris. - Completed
Storage Pond - SE Dike (Southwest End) and Potable Water Pond (U/S Slope) -

7 Trees and bushes need to be cut down at toe of slopes to mitigate root growth Closed
(seepage path) into embankment - Corrected

8 Storage Pond - SE Dike- Lower Slope - Rodent holes on lower slope near Sta. 67+60 Closed
and 68+40 need to be filled in.- Repaired ose

9 Separator Dike - Upstream & Downstream Slopes - Localized erosion rills/gullies Closed
need to be repaired to mitigate further erosion. - Fixed ose
Potable Water Pond Spillway - Upstream end of spillway. (Approach channel)

10 requires trees and bushes to be cut down and cleared so that flows are not restricted - Closed
Larger trees/bushes have been cut down
General Comment & Sta 1+00 to 8+00 - Remove accumulated vegetation from within

11 . Closed
concrete lined channels -Completed

12 Sta. 75400, 76+00 & 77+00 - Clean out end of finger drains - Completed Closed

13 Multiple Locations on slopes -Fill in animal burrows - Rodent holes observed in 1st Closed
Qtr filled or could not be found during current inspection - See Current Reco. 6 above ose

14 Sta 73+00 & 74+00 - Bare spots on slope need to be re-seeded. - Some area have Closed
become grown over with grass cover satisfactorily. See Current Reco. 2 above ose
Sta. 66+00, 70+00 & 72+50 - Repair end of damaged toe drains - The ends have been

15 Closed
fixed.

16 Sta 62+00 - Clean Silt behind Weir - Cleaned out Closed

17 Separator Dike - Runoff erosion at crest of upstream slope repaired Closed

18 Localized bare spots on slope to be re-seeded (or covered with small rip-rap). Closed
Upstream Toe of Slope- Vegetation needs to be cut down - Bushes and trees cut

19 Closed
down - ok

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Summary

OBSERVATIONS FOR 4th QUARTER INSPECTION

| - Storage Pond - North Dike - (Road to Recreational Area) Sé:);:g;::;l'cl
Observations - Comments Photograph No.
1. Upstream Slope
a. Condition Grass covered - Overall condition is good. No evidence of instability. n/a
b. Erosion/Sloughing Yes ( ) No (X} n/a
2. Crest
- Gravel surfaced - No distress or potholes in road surface observed. Sign has been re-
a. Condition 1
mounted on post
3. Downstream Slope
a. Condition Grass covered - Overall condition is good. No evidence of instability. n/a
b. Seepage/Wet Spots | Yes ( ) No (X) - No seepage or wet spots observed on slope. nfa
c. Erosion/Sioughing Yes ( ) No (X} nfa

Il - Storage Pond - East Dike (North Dike to Spillway)

Obhservations - Comments

1. Upstream Slope

a. Condition Rip-rap on upstream face looks satisfactory and no dam safety issues observed. n/a
b. Erosion/Sloughing Yes ( ) No (X) - No instability observed n/a
2. Crest
a. Condition |Gravel surfaced - No distress or potholes in road surface observed. | n/a
3. Downstream Slope
Grass covered - Overall - Grass has been cut. Localized bare spots noted on previous
a. Condition inspections have been re-seeded & straw placed over seed. Grass starting to grow in 23
) some places. (On-going maintenance issue). Rodent hole at Sta. 7+00 (photo 3), ’
localized fire ant mounds. All flagged for repair by plant personnel.
b. Seepage/Wet Spots | Yes ( ) No (X) - No seepage or wet spots observed on slope. n/a
c. Erosion/Sioughing Yes ( ) No (X} - No evidence of instability. n/a
d. Concrete-Lined Concrete in good condition. Localized vegetation growth and debris has been removed
D.ra'nace Ditch from ditches (photo 4). Good job done. Drain pipes at Sta. 19+00 and 22+00 need to 4,586
inag be cleaned out and repaired (photos 4 and 5)
e. Emergency
Aggregate Stockpiles LN

lil - Storage Pond - Spillway

Observations - Comments

| Photograph No.

1. Spillway Abutment/Deck

o Concrete condition is satisfactory. Per Ga SDP letter 4-3-08, spall at leff abutment has
a. Condition ; 7
been repaired.
2. Spillway Floor
a. Condition [Concrete satisfactory | n/a
3. Spillway Walls
a. Condition |Concrete satisfactory | n/a
4. Downstream of Spillway (Channel
Condition Vegetation downstream of spillway still needs to be cleared to prevent e
aond blockage/restriction of flow capacity of channel - Pending activity.
CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wanslev CONFIDENTIAL BUSINESS

L INFORMATION
2008 - 4th Quarter Inspection Summary
IV_- Storage Pond - Southeast Dike (Spillway to Separator Dike)
Observations - Comments Photograph No.

1. Upstream Slope

Rip-rap (size varies) on upstream slope looks acceptable. No instability or beaching
a. Condition evident. (SCG sent response to GA EPD-SDP letter 4/3/08. SCG will continue 8

: ongoing monitoring of rip-rap). Bushes and trees at toe of slope adjacent to separator

dike have been cut down satisfactorily (See Photo 8).
b. Erosion/Sloughing Yes( ) No (X) n/a
2. Crest
a. Condition lGraveI surfaced/Railway tracks - No distress observed along road surface . [ n/a
3. Downstream Slope
3a - Upper Slope
a. Condition Gras:s covered - looks satisfactory. Grass recently cut so good visual examination e

possible.
b. Seepage/Wet Spots | Yes( ) No (X) n/a
c. Erosion/Sloughing Yes () No (X) - No evidence of instability. n/a
3b - Mid-Slope Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. Concrete-Lined Concrete in good condition. Vegetation in ditch/around drain at Sta. 73+00 has been e
Drainage Ditch removed satisfactorily.
3¢ - Middle Slope

Condition Grass covered. Satisfactory. No visual evidence of instability. New rodent hole 9

a. encountered near head wall and was flagged by plant personnel.
b. Seepage/Wet Spots | Yes( ) No (X) n/a
¢. Erosion/Sloughing Yes( ) No (X) n/a
3d. Lower Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. C'oncrete.- Lined Concrete condition is acceptable n/a
Drainage Ditch
3e - Lower Slope
a. Condition Grass covered - Grass has recently been cut. Overall good coverage. Localized re- 10 & 11

seeding has been carried out to fix bare spots Several additional areas require repair.

Yes (X) No () 1. Ground surface in the area of Sta 37+50 is wet. Minor and
localized visible water ponded. (photo 12). EPD inspector stated that corrective
action be taken to address wet area by 6-2009. This issue was addressed in response
letter to EPD dated 10-28-08. 2. Rodent hole flagged by plant personnel for repair
near Sta 37+50 (photo 13). 3. The area beneath Drain D is undermined and needs |12, 13, 14 15, 16
to be repaired (photo 14). 4. The area beneath the end of the concrete drainage and 17
ditch is undermined and needs to be repaired (photo 15). 5. The marker sign for the
toe drain near approx Sta 56+00 needs fo be fixed. Has been damaged. (photo 16).
6. Area around Piezometer LL is wet. Appears that the valve is leaking and needs to
be fixed (photo 17).

b. Seepage/Wet Spots

Yes ( ) No (X) - No evidence of instability. Some of the localized bare spots in grass

¢. Erosion or Sloughing cover have been re-seeded, however several other bare areas require same repair. na
d. Concrete Drainage |Concrete condition is good. Sta 49+00 - Clean-out of debris/leaves in drain pipe, ditch e
Ditch and behind weir is required.
e. Emergency
Aggregate Stockpiles Yes (X) No() na
3f - Lower Concrete-Lined Drainage Ditch

" Sta 62+00 - Portion of concrete channel is broken and needs to be repaired.
a. Condition 18

Localized portion of concrete ditch needs to be cleaned out of silt and sandy material

C:\Temp\Wansley 4th Qtr Report\2 - 08-Qtr 4 - Report-Photos xis Page 4 of 12



Plant Wansley
2008 - 4th Quarter Inspection Summary

V - Storage Pond/Ash Pond - Separator Dike

Ash Pond Elev.
799.5'

Observations- Comments

Photograph No.

1. Upstream Slope (Storage Pond)

Rip-Rap - Looks satisfactory. Size of stone on surface of slope varies. No evidence of

a. Condition . N n/a
instability.
. . Yes (X} No () - Localized, shallow erosion rills/gullies have been repaired (filled in
b. Erosion or Sloughing with stone/rip-rap). 19
2. Crest
a. Condition |Gravel surfaced and in good condition. New gravel has been placed on roadway. n/a
3. Downstream Slope (Ash Pond)
3a. North End
a. Condition Rip-Rap - Looks satisfactory. No evidence of instability n/a
. ; Yes (X) No ()} - Localized, shallow erosion rills/guilies have been repaired (filled in
b. Erosion or Sloughing with stone/rip-rap). n/a
3b. South End - (No longer applicable due to Gypsum Pond/berm construction )
a. Condition N/A - Recer!ﬂy constructed gypsum storage pond dike now abuts the south end of the "
separator dike.
Potable Water

Vii- Potable Water Pond

Pond Elev. 801’

Observations - Comments

Photograph No.

1. Upstream Dike Slope (Potable Water)

Rip-rap on upstream face looks good. Small trees and bushes at foe have been cut

a. Condition down 20
; . Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching has been
b. Erosion or Sloughing done to reestablish grass growth in bare areas. 21
git(é g ncrete Drainage Concrete in good condition. No obstructions in channel observed. n/a
2. Crest
a. Condition Gravel surfaced - Jooks good. No distress or potholes in road surface observed. n/a
3. Downstream Dike Slope (Storage Pond)
a. Condition Grass covered - Overall - looks good. No evidence of instability n/a
b. Seepage/Wet Spots | Yes ( } No (X) - No seepage or wet spots observed on slope. n/a
. 3 Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching required
. Erosion or Sloughing to re-establish vegetative growth. 2
git(gr? neteilrainage Yes () No (X) - Condition of concrete satisfactory. n/a
4. Spillway Approach Channel
a. Condition - General |Small bushes/trees removed. nfa
b. Condition - Rip-Rap [Good. No evidence of instability. n/a
c¢. Condition - Concrete |Good. n/a
5. Spillway Structure - Abutments/Deck
a. Condition IConcrete in good condition. n/a
6 . Spillway Structure - Floor
a. Condition | Concrete in good condition n/a
7. Spillway Structure - Walls
a. Condition IConcrete - Good n/a
CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley

2008 - 4th Quarter Inspection Summary

VIil - Detention Pond

Observations- Comments Photograph No.
1. Upstream Dike Slope
a. Condition Rip-rap in good condition. n/a
b. Erosion/Sloughing Yes () No (X) - Slope looks satisfactory, no visible instability observed n/a
2. Crest
a. Condition | Gravel surfaced and in good condition. No distress or potholes observed. | n/a

3. Downstream Dike Slope

a. Condition Grass-covered. Central area of slope has small bushes/trees that need to be removed. 23
’ Grass requires cutting. No visible evidence or instability observed

b. Visible Seepage or . .
Wet Spots Yes (X) No () - Localized, minor ponded water beyond toe of slope 24
c. Erosion or Sloughing | Yes ( } No (X) n/a
4. Concrete Spillway Channel
a. Concrete Condition _|Concrete is in good condition | n/a
5.Spillway Outlet Channel
a. Condition {Rip-rap at outfall and outlet channel is in good condition. No issues observed. i n/a

CONFIDENTIAL BUSINESS

INFORMATION

Hugh H. Armitage - Sr. Engineer
SCG - Hydro Services
Location Plan
Storage Pond and Potable Water Pond
Storage Pond EactDke
- ’\‘]
Suuulm} Dikw ’ (: \‘\
Potable Water Drik: \:\ e
- T - \ \\ ,’
POT, v
WATER POND W
S piftiway

Separator Dike

A

J-m
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

T == gy \ i:-..-.-: T = T = P : = e i —,_:_T_-I_-_-:E _.._‘.:‘ - T N
e T Toeschpmanl T I S R

Storage Pond - N Dike - Near Rec. Center
Entrance - Notice sign re-mounted on post

Storage Pond - East Dike - Localized areas have
2 |been re-seeded to re-establish grass on former
bare areas

Storage Pond - East Dike - Localized rodent
holes to be filled in and fire ant mounds to be

3 treated. The rodent holes and fire ant mounds
were flagged by plant personnel
4 Storage Pond - East Dike - Ditches cleaned out

of debris/silt

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

Photo R
Storage Pond - East Dike - Drain pipe at Station
§ [19+00 needs to be cleaned out. Drain needs to be
extended to prevent future clogging

Storage Pond - East Dike - Drain pipe at Station
6 [22+00 needs to be fixed. Crushed end to be
replaced/repaired

Storage Pond - Spillway - Concrete spall on
downstream wall has been fixed.

Storage Pond - Southeast Dike - Upstream -
8 Bushes and trees have been removed at toe of
slope.

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

__No.

© Description

Storage Pond- Southeast Dike - Downstream -
Sta 64+00 - Rodent Hole to be repaired.

Storage Pond- Southeast Dike - Downstream -
10 [Sta 64+00 - Areas of slope have been repaired by
re-seeding to re-establish grass cover.

Storage Pond- Southeast Dike - Downstream -
11 |Near Sta 62+00 - Bare area on slope to be seeded
to re-establish grass cover.

Storage Pond - Southeast Dike - Downstream- |
Lower Slope at Sta 37+ 50. - EPD Safe Dams
Program stated that a repair of wet area required
by June 2009

12

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

pmote - pescription

Storage Pond - Southeast Dike - Downstream-
13 |Lower Slope at Sta 37+ 50. Rodent hole to be
repaired. Flagged by field personnel.

Storage Pond - Southeast Dike - Downstream-
Lower Slope at Sta 37+ 50 Drain D -
Undermining at end of concrete drainage pipe
requires repair.

14

15 of concrete drainage ditch requires repair. (See

repair procedure in letter of May 28, 2008)

Storage Pond - Southeast Dike - Downstream -
16 |Lower Slope at Sta 56+00 - Damaged drain
marker to be replaced

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

= et T e

- Description
$ " ETE ST | S itae

L I

Storage Pond - Southeast Dike - Downstream -
17 Lower Slope - Wet area around Piezometer LLL.
Appears that drain valve is leaking. Needs to be
repaired.

Storage Pond - Southeast Dike - Downstream-
Lower Slope -Sta 62+00 - Damaged concrete

18 : .

needs repair and removal of silt removal at bottom

of ditch.

Storage Pond - Spearator Dike- Upstream and
19 |Downstream - Erosion gullies have been repaired
with stone/rip-rap

Potable Water Pond- Upstream Slope - Small
20 |[trees and bushes have been cut down at
downstream toe.

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 4th Quarter Inspection Photographs - November 12, 2008

(See accompanying report attached)

"Ph(_’_t(,’l —

e Description

Potable Water Pond- Upstréém élobe -
21 |Localized bare areas have been re-seeded and
grass is starting to grow.

Potable Water Pond- Downstream Slope -
22 |Localized bare areas need to re-seeded and grass
reestablished

23 Detention Pond - Downstream Slope. Small
trees to be removed. Grass and weeds to be cut. &
Detention Pond- Downstream - Localized wet

04 |a2reas downsteam of toe of slope. Need to

investigate source of water. Plant to coordinate
with Hydro Services.

CONFIDENTIAL BUSINESS
INFORMATION
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Wansley Storage Pond Pz's at Sta. 58+00
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Plant Wansley Weir and Pipe Flows
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Southern Company Generation
Bin 10193

241 Ralph McGill Boulevard NE
Atlanta, Georgia 30308-3374

Tel 404.506.7033

September 9, 2008

PLANT WANSLEY
Dam Safety Surveillance
Quarterly Report

REA No. WN-08900

Mr. J. P. Heilbron
Plant Manager
Georgia Power Co.
Plant Wansley

Dear Mr. Heilbron:

SOUTHERN A

COMPANY

Energy to Serve Your World™

Attached is the 3rd quarter 2008 report on Dam Safety Surveillance for Plant Wansley.
The inspection of the main Storage Pond, Ash Pond Separator Dike, Potable Water Pond
and Detention Pond was performed on July 22, 2008 by Hugh Armitage of the SCG
Hydro Services Group. The inspections were coordinated with Mr. T. E. Wilson and Mr.

N. I. Dean of Plant Wansley.

This report includes:

a) A review of the current instrumentation data;

b) A table summarizing visual observations made during the July 22, 2008 inspections.
The table includes current recommendations and a status update for recommendations
contained in the previous quarterly report. This report is supplemented with relevant site

photographs; and

c) A copy of the current instrumentation data.

Should you have any questions, please contact Hugh Armitage at extension 8-506-7109.

Sincerely,

Dl (rek

Joel Galt

Hydro Services Supervisor

/hha

Attachments

WAN-API 055

CONFIDENTIAL BUSINESS
INFORMATION



Georgia Power Company
T. E. Wilson (w/ attachment)

N. I Dean (w/ attachment)
Southern Company Services

D. E. Jones (w/attachment)
E. B. Allison (w/ attachment)
J. H. Crisler (w/ attachment)
F. J. Pryor (w/ attachment)

Hydro Service Wansley Notebook
Master File: WN-08900

Hydro Services Correspondence Notebook (w/attachments)
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Instrumentation Data Review
3rd Quarter - 2008
A current assessment of instrumentation data reviewed up to the most recent readings of
July 31, 2008 at Plant Wansley, is as follows.

Storage Pond:

Sta. 20+00: Piezometers are within their historic range. Both seem to track the pond
level.

Sta 37+50: All of these piezometers appear to be in their historic range. All generally
seem to track the pond level.

Sta 37+50 Pipe Flows: These flows appear to be in their historic ranges. These flow
rates will continue to be monitored to assess if any trends develop.

Sta 47+50: With the exception of L, the other piezometers are within their historic
range of measurement. Piezometer L experienced a sharp decline at the end of July
2008. However, a reading taken on September 8, 2008, indicated that the level is back to
within it’s historic range. Piezometer K re-bounded to its more historic value in July
2008.

It is recommended that the flow rate at the toe drain at Station 39+00 be obtained at
monthly intervals rather than the current 6 month schedule. This information will be
useful when modifications to the drains at 37+50 are carried out.

Sta 58+00: LLL1 has continued to display an increasing rise in the piezometric level in
July 2008. This trend will continue to be monitored on a monthly basis. The other
piezometers are generally within their historic range.

Relief Wells: The relief wells appear to be discharging in their historic range.

Sta 65+00: Piezometric levels at C, E and MM are within their historic ranges.

Sta 70+00: All of these piezometers are reading in their historic ranges.

Weir and Pipe Flows: Weir measurements at Sta. 49+00 have indicated a higher than
normal flow the past two measurements (July 31 and September 8, 2008). It is
recommended that site personnel continue to measure/monitor the flow rate at this weir

on a weekly basis to see if this rate is sustained or reverts back to its historic range.
Please keep SCG Hydro Services advised.

Separation Dike:
These piezometers are registering in their historic ranges. They exhibit a muted

relationship with the storage pond elevation but little relationship to the ash pond

elevation.
CONFIDENTIAL BUSINESS

Potable Water Pond Dike: INFORMATION
These piezometers were registering in their historic ranges.
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Plant Wansley
2008 - 3rd Quarter Inspection Summary
Dam Safety Surveillance

Date of Inspection: July 22, 2008 Inspection by: H. Armitage
Weather: Sunny to Mostly Cloudy CONFIDENTIAL BUSINESS
Temperature: ~75°t0 91°F INFORMATION

Rainfali (past 24 hrs): 0.74"

SUMMARY

1. No major dam safety issues that would impact the safety of the structures were observed during this inspection.
Recommendations to address current and previous inspection observations are summarized below. Generally, these
recommendations are routine, on-going maintenance type activities.

ADDITIONAL COMMENTS

1. Plant personnel do a very good job of maintaining the embankment slopes at the different ponds at the site.
2. A copy of the Plant Wansley instrumentation data and review comments are attached.

CURRENT RECOMMENDATIONS - 3rd Quarter Inspection

No. | Location and Description Photo No.

1 Storage Pond - North Dike - Warning sign needs to be re-mounted on pole 1

2 Storage Pond & Potable Water Pond - General - Localized bare spots on grass covered 2 6.16. 21
slopes need repair. Re-seeding and muiching required to prevent further surface erosion. T
Storage Pond - East and SE Dike - Concrete Lined Ditches & Toe Drains - Localized

3 vegetation growth and debris needs to be removed from ditches so that flow isn't restricted 45812
from approx. Sta.1+60 to 3+50 and Sta. 5+00 to 23+50. Vegetation removal required at outiet '
of Drain at Sta. 19+00. Drains at Sta 73+00 & 74+00 need to be cleaned of silt and debris.

4 Storage Pond Spillway - Downstream of end of spillway requires trees and bushes to be cut 8
down and cleared so that flows are not restricted during flow.
Storage Pond - SE Dike (South End) and Potable Water Pond (U/S Slope) - Trees and

5 bushes need to be cut down at toe of slopes to mitigate root growth (seepage path) into 10 & 20
embankment.

6 Storage Pond - SE Dike- Lower Slope - Rodent holes on lower slope near Sta. 67+60 and 14
68+40 need to be filled in.

7 Storage Pond - SE Dike- Lower Slope - Sta 37+50 - Wet area and small scarp on slope 15

needs to be monitored for any signs of movement on a weekly basis.

Storage Pond - SE Dike- Lower Slope - Sta 39+00. Increase the flow measurement
8 frequency at the drain at Sta 39+00 to monthly rather than the current 6 month schedule. This n/a
information will be useful when modifications to the drains at 37+50 are carried out.

Separator Dike - Upstream & Downstream Slopes - Localized erosion rills/gullies need to be

9 repaired to mitigate further erosion. 17818
10 Potable Water Pond Spillway - Upstream end of spillway. Approach channel) requires trees 22
and bushes to be cut down and cleared so that flows are not restricted.
1 Detention Pond - Downstream Slope - Small bushes and trees on slope need to be cut 24
down. Grass on slope needs to be cut.
PREVIOUS RECOMMENDATIONS - 1st Quarter Inspection
Status
No. Description & Action Location Open/Closed
General Comment & Sta 1+00 to 8+00 - Remove accumulated vegetation
1 from within concrete lined channels - Pending Completion - See Current Storage Pond Open

Reco. 3 above - See photos 4, 5 & 12).

Various Locations -Cracks in concrete lined ditches should be cleaned out
2 . . Storage Pond Open
and caulked - Pending completion

3 Sta. 75+00, 76+00 & 77+00 - Clean out end of finger drains - Completed. Storage Pond Closed

Multiple Locations on slopes -Fill in animal burrows - Rodent holes
4 observed in 1st Qtr filled or could not be found during current inspection - Storage Pond Closed
See Current Reco. 6 above - See Photo 14).

C:ATemp\Wansley Qtr Report\2 - 08-Qfr 3 - Report-Photos.xis Page 1 of 13



Plant Wansley
2008 - 3rd Quarter Inspection Summary

PREVIOUS RECOMMENDATIONS - 1st Quarter Inspection - Continued

Status
No. Description & Action Location Open/Closed
Sta 73+00 & 74+00 - Bare spots on slope need to be re-seeded. - Some
5 area have become grown over with grass cover satisfactorily. See Storage Pond Closed
Current Reco. 2 above. (photos 2, 6 ,16 and 20)
6 Sta. 66+00, 70+00 & 72+50 - Repair end of damaged toe drains - The ends Storage Pond Closed
have been fixed.
7 Sta. 62+50 - near toe of slope - Bare spots on slope need to be reseeded Storage Pond Oven
sand mulched. See Current Reco. 2 above (Photos 2, 6, 16, & 20) g P
8 Sta 62+00 - Clean Silt behind Weir - Cleaned out Storage Pond Closed
9 Sta 19+00 - Clean out vegetation of outlet of toe drain - Pending completion Storage Pond Open
10 Sta 37+00 - Undermining at end of concrete channel - Pending completion  Storage Pond Open
Separator Dike - Runoff erosion at crest of upstream siope. - Pending .
1 completion - See Current Rec. 9 - See photos 17 & 18) Separator Dike Open
12 Localized bare spots on slope to be re-seeded (or covered with small rip- Potable Water Open
rap). Pending completion (See Current Reco. 2 above) Pond P
13 Upstream Toe of Slope- Vegetation needs to be cut down - Pending Potable Water Open
completion - See Current Reco. § above - See photos 5 &10) Pond P
CONFIDENTIAL BUSINESS
INFORMATION
C:\Temp\Wansley Qtr Report\2 - 08-Qtr 3 - Report-Photos.xis Page 2 of 13




Plant Wansley
2008 - 3rd Quarter Inspection Summary

OBSERVATIONS FOR 3rd QUARTER INSPECTION

| - Storage Pond - North Dike - (Road to Recreational Area) sé‘l’;:_g‘;:;:.d
Observations - Comments Photograph No.

1. Upstream Slope

a. Condition Grass covered - Overall_condition is good. No evidence of instability. n/a

b. Erosion/Sloughing Yes ( ) No (X) - No beaching observed. n/a

2. Crest

- Gravel surfaced - looks good. No distress or potholes in road surface observed.

a. Condition , ) 1
Warning sign needs to be re-mounted onto pole.

3. Downstream Slope

a. Condition Grass covered - Overall condftion is go?d. No .evidence of instability. Loqalized bare 2
spots on slope where re-seeding/mulching required to prevent further erosion.

\l’;\.k\e{‘lgglc:iSSeepage or Yes( ) No (X) - No seepage or wet spots observed on slope. n/a

c. Erosion or Sloughing | Yes ( ) No (X) n/a

Il - Storage Pond - East Dike (North Dike to Spillway)

Observations - Comments

[ Photograph No.

1. Upstream Slope

- Rip-rap on upstream face looks satisfactory and no dam safety issues observed. - No
a. Condition . . R n/a
beaching observed. Rip Rap varies in size.
b. Erosion/Sloughing Yes ( ) No (X) n/a
2. Crest
a. Condition [Gravel surfaced - looks good. No distress or potholes in road surface observed. | n/a
3. Downstream Slope
a. Conditi Grass covered - Overall - looks good. Grass cutting in progress. Localized bare spots 386
’ ion need to be re-seeded & mulched (photo 6 - Sta 11+20)
b. Visible Seepage or }
Wet Spots Yes ( ) No (X) - No seepage or wet spots observed on slope. n/a
c. Erosion or Sloughing | Yes( ) No (X) n/a
d. Co te-Lined Concrete in good condition. Localized vegetation growth and debris needs to be
D- . ncreD'-t h e removed from ditches so that flow isn't restricted from approx. Sta.1+60 to 3+50 and 48&5
rainage LIt Sta. 5+00 to 23+50.
e. Emergency
Aggregate Stockpiles =gl () 7

lll - Storage Pond - Spillway

Observations - Comments

| Photograph No.

1. Spilliway Abutment/Deck

Concrete condition is satisfactory. Per Ga SDP letter 4-3-08, crack in left abutment

a. Condition needs to be repaired, just downstream of the gate needs to be fixed. SCG Hydro n/a
Services to review during next site inspection.
2. Spillway Floor
a. Condition [Concrete condition is satisfactory | n/a
3. Spiliway Walls
a. Condition |Concrete condition is satisfactory [ n/a
4. Downstream of Spillway (Channel)
Condition Vegetation downstream of spillway needs to be cleared to prevent blockage/restriction 8
a. Londt of flow capacity of channel
CONFIDENTIAL BUSINESS
INFORMATION
C:ATemp\Wansley Qtr Report\2 - 08-Qtr 3 - Report-Photos.xis Page 3 of 13




Plant Wansley
2008 - 3rd Quarter Inspection Summary

IV - Storage Pond - Southeast Dike (Spillway to Separator Dike)

Observations - Comments

Photograph No.

1. Upstream Slope

Rip-rap (size varies) on upstream slope looks acceptable. No instability or beaching
a. Condition evident. (SCG to assess condition per GA EPD-SDP letter 4/3/08). Bushes and trees 9.10
’ at toe of slope need to be cut down to prevent potential instability issues at toe of slope !
(see Photo 10)
b. Erosion or Sloughing | Yes ( ) No (X) n/a
2. Crest
a. Condition IGraveI surfaced/Railway tracks - No distress or potholes observed in road surface . | n/a
3. Downstream Slope
3a - Upper Slope
a. Condition Grass covered - looks satisfactory. No evidence of instability observed. 11
b. Visible Seepage or ~
Wet Spots Yes( ) No (X) - No seepage or wet spots observed on slope. n/a
c. Erosion or Sloughing | Yes ( ) No (X} - No evidence of instability. n/a
3b - Mid-Slope Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. Concrete-Lined Concrete in good condition. Vegetation in ditch/around drain at Sta. 73+00 needs to be
dra'na e Ditch removed so that flow isn't restricted. Localized areas where grass growing and silt has 12
inag built up on bottom of drainage ditch. Removal of vegetation and silt required
3c - Middle Slope
. Grass covered. Satisfactory. No visual evidence of instability. Previous rodent hole
a. Condition . 13
filled in.
b. Visible Seepage or
Wet Spots Yes( ) No (X) n/a
c. Erosion or Sloughing | Yes ( ) No (X) n/a
3d. Lower Road & Drainage Ditch
a. Road Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
b. Concrete-Lined Concrete condition is acceptable n/a
Drainage Ditch
3e - Lower Siope
Grass covered - Overall - looks good. Grass requires cutting but this did not affect
a. Condition satisfactory visual assessment. Several rodent holes at Stations 67+60 (near 14
headwall) and 68+40 - see photo 14.
b. Visible Seepade or Yes (X) No () - Wet spot observed at ground surface on lower slope at Sta 37+50. A
W tlg et eepag localized area where a minor slough was observed. Plant personnel were advised of 15
et spots observation and they will routinely monitor condition.
. . Yes () No (X) - No evidence of instability. Localized bare spots in grass cover
¢. Erosion or Sloughing adjacent to drainage ditch and other localized other areas. 16
d. Concrete Drainage  |Concrete condition is good. Vegetation in ditch at Sta. 73+00 needs to be removed so /a
Ditch that flow ditch is not restricted.
e. Emergency
Aggregate Stockpiles Yes (X) No () na
3f - Lower Concrete-Lined Drainage Ditch
a. Condition | Condition is acceptable /a
CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansiey
2008 - 3rd Quarter Inspection Summary

V - Storage Pond/Ash Pond - Separator Dike

"~ Pond Elev.
783.6'

Observations- Comments

Photograph No.

1. Upstream Slope (Storage Pond)

Rip-Rap - Looks satisfactory. Size of stone on surface of slope varies. No evidence of

a. Condition instability. n/a
. . Yes (X) No () - Localized, shallow erosion rills/gullies need to be repaired (filled in

b. Erosion or Sloughing with stone/rip-rap). 17

2. Crest

Conditi Gravel surfaced and in good condition. No distress or potholes observed on road /a

a. Londition surface. Clean up of mud on road from construction vehicles required. n

3. Downstream Slope (Ash Pond)

3a. North End

a. Condition I,:{spt-alt?)flﬁy- Looks satisfactory. Size of stone on surface of slope varies. No evidence of n/a
. . Yes (X) No () - Localized, shallow erosion rills/gullies need to be repaired (filled in

b. Erosion or Sloughing with stone/rip-rap). 18

3b. South End - (No longer applicable due to Gypsum Pond/berm construction )
- N/A - Recently constructed gypsum storage pond dike now abuts the south end of the

a. Condition separator dike. 19

Potable Water

Vi- Potable Water Pond

| Pond Elev. 806

Observations - Comments

Photograph No.

1. Upstream Dike Slope (Potable Water)

Rip-rap on upstream face looks good. Small trees and bushes at toe need to be cut

B L down to maintain integrity of embankment toe. 20
. . Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching to
b. Erosion or Sloughing reestablish vegetative growth. .
gigﬁ W= LI L Concrete in good condition. No obstructions in channel observed. n/a
|2.Crest
a. Condition Gravel surfaced - looks good. No distress or potholes in road surface observed. n/a
3. Downstream Dike Slope (Storage Pond)
Conditi Grass covered - Overall - looks good. Localized, minor surface erosion. Re-seeding o
a. Londttion and mulching to reestablish vegetative growth. a
\l;\./gilgg:;sSeepage or Yes ( ) No (X) - No seepage or wet spots observed on slope. n/a
. . Yes (X) No () - Localized, minor surface erosion. Re-seeding and mulching to
¢. Erosion or Sloughing reestablish vegetative growth. "a
d. Concrete Drainage Yes { ) No (X) - Condition of concrete satisfactory. and no further erosion noficed & e
Ditch are stable at this time.
4. Spillway Approach Channel
a. Condition - General |Small bushes/trees to be removed to prevent restriction of flow in channel. 22
b. Condition - Rip-Rap [Good. No evidence of instability. n/a
c. Condition - Concrete |Good. n/a
|5. Spillway Structure - Abutments/Deck
a. Condition IConcrete in good condition. | n/a
6 . Spillway Structure - Floor
a. Condition [Concrete in good condition [ n/a
|7_._Spillway Structure - Walls
a. Condition jConcrete - Good I n/a
CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley

2008 - 3rd Quarter Inspection Summary

VIi - Detention Pond

Observations- Comments Photograph No.

1. Upstream Dike Slope
a. Condition Iii/cgap in good condition. Pond being dredged during visit. Pond level below normal 23
b. Erosion or Sloughing | Yes ()} No (X) - Slope looks satisfactory, no visible instability observed n/a
2. Crest
a. Condition | Gravel surfaced and in good condition. No distress or potholes observed. [ n/a
3. Downstream Dike Slope

Condition Well grass-covered. Needs cutting but this did not prevent good visual examination. 24
a. ondttio Small bushes/trees need to be removed. No visible evidence or instability observed
b. Visible Seepage or
Wet Spots Yes ()} No (X} n/a
c. Erosion or Sloughing | Yes ( ) No (X) n/a
4. Concrete Spillway Channel
a. Concrete Condition |{Concrete is in good condition | n/a
5.Spillway Outlet Channel
a. Condition |Rip-rap at outfall and outlet channel is in good condition. No issues observed. [ 25

CONFIDENTIAL BUSINESS
INFORMATION

Wﬁj

Hugh H. Armitage - Sr. Engineer

SCG - Hydro Services

Location Plan

Storage Pond and Potable Water Pond

Potable Water Dike

Y

o I
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Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008
(See accompanying report attached)
Photo P
No. Description o
1 Storage Pond - N Dike - Near Rec. Center
Entrance - Warning sign needs to be re-mounted. A |
L RNuTIGE
i
Storage Pond - N. Dike -Localized bare spots in
2 grass cover. Re-establish grass to prevent
erosion.
T
3 Storage Pond - E. Dike - Downstream slope in R
good condition
Storage Pond - E. Dike - D/S slope - Toe Ditch -
4 Localized vegetation and debris needs removal so
that flow isn't restricted. (Sta.1+60 to 3+50).
CONFIDENTIAL BUSINESS -
INFORMATION AR = U
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Plant Wansley

(See accompanying report attached)

2008 - 3rd Quarter Inspection Photographs - July 22, 2008

Photo

No. Desqrjlption

Storage Pond - East Dike - Concrete lined toe ditches -
5 Vegetation/Debris needs to be cleaned out of ditch
(Approx Sta. 5+00 to 23+50)

6 'Storage Pond - East Dike - Bare spots on siope to
be re-seeded to prevent further erosion. Sta 11+20]

7 Storage Pond - East Dike - Emergency Stockpiles
of coarse and fine aggregate

Emergency
Stockplies of stone,
ip-rap and sand

8 Storage Pond -Spillway - Vegetation downstream
of end of spillway needs to be cleared.

CONFIDENTIAL BUSINESS
INFORMATION

C:\Temp\Wansley Qtr Report\2 - 08-Qtr 3 - Report-Photos.xIs
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Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008

(See accompanying report attached)

(POt O] T T S e SN D
TNl Description

Storage Pond - Southeast Dike - Upstream Slope - Rip-
rap varies in size from gravel size to 18"-24", occasional
9 24" to 36" nominal size. Per GA Safe Dams letter of 4-34

08, this will be addressed by SCG Hydro Services. §

Storage Pond - Southeast Dike - South end near
10 |Separator Dike. Bushes and trees need to be
removed at toe of siope.

Storage Pond - Southeast Dike - Downstream

1" (D/S) - Upper Slope looks satisfactory

Storage Pond - Southeast Dike- D/S -Silt and
12 |debris removal required at outlet of Drain at Sta.
73+00 and 74+00

CONFIDENTIAL BUSINESS
INFORMATION

C:\Temp\Wansley Qtr Report\2 - 08-Qtr 3 - Report-Photos.xls Page 9 of 13



Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008

(See accompanying report attached)

Storage Pond - Southeast Dike D/S - Previous
rodent hole has been filled in.

Storage Pond - Southeast Dike D/S - Rodent Holes o
14 |on lower slope at approx. Sta 67+60 (near
headwall) and Sta 68+40 need to be filled

Storage Pond - Southeast Dike D/S - Sta. 37+50 -
Ground surface was damp/wet. A localized area

was observed where minor scarp indicating surface|
movement may have occurred. This areatobe &
monitored routinely by plant for evident of on-going [&=
movement. e st

15

Storage Pond - Southeast Dike D/S - Localized U !
16 |bare spots on lower slope that need to be S —
reseeded/mulched to prevent further erosion.

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008

(See accompanying report attached)

hot =
M Descripti

Storage/Ash Pond - Separator Dike - Upstream
17 |Slope. No evidence of instabilty or distress. Minor
erosion rills/qullies need to be filled in.

rosion rill/gulll

Storage/Ash Pond - Separator Dike - Downstream
18 |[Slope - Localized erosion rills/gullies need to be
repaired to prevent further erosion.

19 Storage/Ash Pond - Separator Dike - South End. |
Gypsum Storage pond berm on right side of photo. |

20 Potable Water Pond- Upstream Slope. Small
trees/bushes at toe need to be removed.

CONFIDENTIAL BUSIN
INFORMATION ESS

Cut bushs/trees

C:\Temp\Wansley Qtr Reporf\2 - 08-Qtr 3 - Report-Photos.xls Page 11 of 13



Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008

(See accompanying report attached)

Photo

No. Description

Potable Water Pond- Upstream Slope. Localized
21 |bare spots on slope. Re-establish vegetation to
prevent further erosion

22 Potable Water Pond-Spillway Approach Channel-
Remove small trees/bushed within channel.

23 Detention Pond - Upstream Slope - Rip-rap in good
condition, no visible evidence of instabilty.

Detention Pond - Downstream Slope - Good grass
24 |cover, but needs to be cut. Small trees/bushes on
slope need to be cut down.

CONFIDENTIAL BUSINESS
INFORMATION
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Plant Wansley
2008 - 3rd Quarter Inspection Photographs - July 22, 2008

(See accompanying report attached)

Photo
No.

Description

Detention Pond - Outfall Channel - Rip-rap and
25 |channel are in good condition. No erosion or
instability observed.

T
o by

CONFIDENTIAL BUSINESS
INFORMATION
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Southern Company Generation

Bin 10193

241 Raiph McGill Boulevard NE

Atlanta, Georgia 30308-3374 SQUTHERN

Tel 404.506.7033 COMPANY

Energy to Serve Your World™

May 28, 2008

Plant Wansley
Dam Safety Surveillance

Quarterly Report
REA No. WN-08900

Mr. J. P. Heilbron
Plant Manager
Georgia Power Co.
Plant Wansley

Dear Mr. Heilbron:

Attached is the first 2008 quarterly report on Dam Safety Surveillance for Plant Wansley,
prepared by the SCG Hydro Services Group. The report includes observations of site
conditions made during our inspection, plots of surveillance data, and our interpretation
of this data. The inspection of the Storage Pond Main Dike was carried out on March 10,
2008 in conjunction with the Georgia Department of Natural Resources, Environmental
Protection Division, Safe Dams Program (SDP) annual inspection.

No major dam safety issues that would immediately impact the safety of the structures
were discovered during this inspection. However, there are a number of maintenance
items that should be addressed soon to assure the continued safety and performance of the
structures. These items are identified in the report.

Should you have any questions, please do not hesitate to contact me at extension 8-506-
7033.

Sincerely,
Joel Galt _AP| 054
Hydro Services Supervisor WAN-AP

NFIDENTIAL BUSINESS
Attachments ﬁl?: RMATION

/hha



Xc: Georgia Power Company
T. E. Wilson (w/ attachment)
N. I. Dean (w/ attachment)

Southern Company Services
E. B. Allison (w/ attachment)

J. H. Crisler (w/ attachment)
F.J. Pryor (w/ attachment)

Hydro Service Wansley Notebook
Master File: WN-08900

T:\Quarterly Reports\Fossil Plants\2008\Wansley\08 - Qtr 1 - Wansley Surveillance Report Transmittal.doc
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INSTRUMENTATION

Following are observations from the review of the dam safety instrumentation at Plant
Wansley.

Storage Pond:

Sta. 20+00: Piezometers are within their historic range. Both seem to track the pond
level.

Sta 37+50: All of these piezometers appear to be in their historic range. All seem to
track pond level.

Sta 37+50 Pipe Flows: These flows appear to be in their historic ranges. The flow at
37+50C seems to be in a recent declining phase, and is at its lowest flow rate in the past
four years. These flow rates will continue to be monitored to assess if any trends
develop.

Sta 47+50: The relatively high reading measured in September 2007 on SS, appears to
have been an anomaly since subsequent readings up to April 2008 have been within the
historic range of past measurements. The other piezometers are within their historic
range of measurement.

Sta 58+00: LLL1 and LLL have increased slightly since the 3¢ quarter 2007 report and
are generally within their historic range as is the case with the other piezometers.

Relief Wells: The relief wells appear to be discharging in their historic range. The flow
appears to vary with the pond elevation with the exception of well 1.

Sta 65+00: Measurement of the piezometric level at E has resumed since the 3" Quarter
report. C, E and M are within their historic ranges.

Sta 70+00: All of these piezometers are reading in their historic ranges.

Weir and Pipe Flows: With the recent exception of the measurements weir at 49+00 and
11+20 (March/April 2008), both weirs appeared to be flowing in their historic ranges
with the exception of the past 2 months During the inspection it was noted that the weirs
at Sta. 62+00 and 57+00 were silted up. These weirs should be cleaned out and allowed
to stabilize before each reading. Reading them when they are silted up produces bad
data.

Separation Dike:
These piezometers are registering in their historic ranges. They exhibit a muted
relationship with the storage pond elevation but little relationship to the ash pond
elevation.
CONFIDENTIAL BUSINESS
Potable Water Pond Dike: INFORMATION
These piezometers were registering in their historic ranges.
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INSPECTIONS

On March 10, 2008, Joel Galt and Hugh Armitage of Southern Company Generation
(SCG) Hydro Services conducted a dam safety inspection of the dikes at Plant Wansley.
The inspection of the Storage Pond Main Dike was carried out in conjunction with the
Georgia Department of Natural Resources, Environmental Protection Division, Safe
Dams Program (SDP) annual inspection. Mr. Terry Wilson of Georgia Power Company
accompanied SCG and SDP personnel on the inspection of the Storage Pond Main Dike.
The weather was clear and warm. Approximately 2 to 3 inches of rain had fallen in the
area the week preceding the inspection, but conditions were generally dry on the day of
the inspection.

No major dam safety issues that would immediately impact the safety of the structures
were discovered during this inspection. There are a number of maintenance items that
should be addressed soon to assure the continued safety and performance of the
structures. If not addressed in a timely manner, these things can become more costly to
fix. The actions suggested are in bold text. These issues can be addressed as time and
resources permit, but should be addressed within the next three months.

The site personnel that have the best opportunity to thoroughly inspect the dikes are the
mowing crew. During the next mowing of the dikes, it would be a good idea to have the
mowing crew flag any ant mounds and animal burrows that they come across. Then the
mounds could be poisoned and the burrows filled in. However, safety considerations
should be foremost.

The upstream slopes of the main dike, the east dike and separator dikes were examined
from a boat. The downstream slopes and the remainder of the upstream slopes at the
other ponds were inspected by traversing along the downstream slope and/or making
observations from the crest of the dikes.

During this inspection at the Main Storage Dam, we made use of a GPS unit to capture
the locations, using waypoints, of items described in the text. The waypoints are
indicated by red flags and numbers on an aerial photo of the subject structure. The
paragraph describing this location begins with the waypoint number. In some cases,
these flags and numbers have tended to overlap, obscuring some of the numbers. Some
waypoints were taken for reference, so that all flags on the aerial photos do not
necessarily indicate the location of an item described in the text. With experience, we
hope that the method can be refined and will result in a report that is more valuable to the
user.

CONFIDENTIAL BUSINESS

Storage Pond - Main Dike INFORMATION

The text for this segment is arranged as if the reader is moving from southwest to
northeast along the main storage dike and then to the spillway and then back along the toe
of the slope towards the southwest.
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LOWER MAIN DIKE

Data usa subject 10 license.

& 2006 Del.orme Topo USA® 8.0 0 100 200 300 400 500

MNQT W) Data Zoom 15-3

General Comment — Remove all
accumulated vegetation within concrete
lined channels

CONFIDENTIAL BUSINESS
INFORMATION
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Pt. 130 — Cracks in concrete lined channel.
Cracks like this should be cleaned out of
dirt and caulked (using a appropriate
caulking material). This will prevent
water infiltration and progressive
undermining beneath the concrete,

Pt. 131 — Sta. 77+00 — Localized build-up
of grass, silt and debris. Requires clean
out of the outlet end of the finger drain.

Sta. 76+60 — Animal Burrow needs to be
filled in.

Pt. 132 — Sta. 76+00 - Localized build-up of
grass, silt and debris. Requires clean out of
the outlet end of the finger drain.

CONFIDENTIAL BUSINESS
INFORMATION
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Sta. 75+00 — Localized build-up of grass,
silt and debris. Requires clean out of the
outlet end of the toe drain.

Sta. 73+00 to 74+00 — Bare spots on slope.
Re-seed and mulch areas to re-establish
grass cover to mitigate surface erosion.

Pt. 133 (Approx. 75+50)

Pt. 134 (Sta. 73+00)

Pt. 135, 136 (pictured at right) and 137
(~Sta 66+67)

Animal burrows need to be filled in.

Sta. 72+50 and 70+00 (pictured) and 66+00
— End of toe and finger drains damaged by
mowers. Repair ends of drains (i.e. add
new section of pipe or beat back into
shape). Provide markers to prevent re-
occurrence

CONFIDENTIAL BUSINESS
INFORMATION
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Pt. 138 (Sta 62+00) — Silted up behind
weir. Clean out dirt from around weir

Pt. 139 (~Sta. 62+50) — Bare spots on
slope. Re-seed and mulch areas to re-
establish grass cover to mitigate surface
erosion.

UPPER MAIN DIKE

Data use subject to license.
©2006 Del.orme. Topo USABE0

0 120 240 380 480 800
MHE W) Oats Zoom 15-2

CONFIDENTIAL BUSINESS
INFORMATION
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Pt. 140 (~Sta. 57+00) — Build-up of silt at
weir. Clean out dirt around weir.

Pt 141 (~Sta 53+00) — Animal burrow
needs to be filled in.

Pt. 142 (~Sta. 45+00) — Three animal
burrows at headwall need to be filled in.

Pt. 143 (approx Sta. 40+00) — Rip-Rap on
upstream slope of main dike.

CONFIDENTIAL BUSINESS
INFORMATION
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Pt 144 — Rip-Rap on upstream slope of
separator dike.

STORAGE POND - EAST DIKE

Data use subject to license. %
€ 2008 Delorme Topo USAD 60 0 180 360 540 720 900
MN (3.5°W) Data Zooi 145

Pt. 145 — Sta. 1+00 to 8+00 — Clear debris
from finger drains at Sta. 1+00 & Sta.
7+00 and clean out bottom of concrete
lined channel of silt/sand and
miscellaneous.

(Note: Pt. 146 — not shown on plan — same
comment as Pt. 147 below)

CONFIDENTIAL BUSINESS
INFORMATION
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Pt. 147 — Minor seepage into concrete
channel (~ Sta. 12+50).

Pt. 148 (~Sta. 15+00) Finger drain dry, but
localized seepage into channel. Localized
grass in channel needs to be removed.

Pt. 149 — (Sta 19+00) ~ Finger drain
blocked at this location and needs to be
cleaned out.

Pt. 150 — Build-up of grass and debris in
channel, (restriction of flow through
channel). Debris/grass needs to be
cleaned out of channel

CONFIDENTIAL BUSINESS
INFORMATION
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Storage Pond Main Dike/Spillway

Pt. 151 — Localized minor vegetation
observed at floor of spillway. Remove
vegetation from weephole and other
various locations in the spillway floor.

Sta. 37+50 — Progressive undermining of
concrete paving. Requires repair to
mitigate further ground loss and future
damage to pavement. (See attached
Sketch No. 1 below for proposed repair
option)

Pt 152 (Sta. 68+00) —Bare spots in slope
Localized re-seeding to re-establish grass
cover.

Pt 153 — Animal burrow just upslope from
concrete drainage channel (approx Sta.
68+00). Requires repair/filled in.

CONFIDENTIAL BUSINESS
INFORMATION
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Pt 154 — Stockpiles of emergency coarse
and fine aggregate drainage materials looks
good

FARE
T RBE BT R WA P . ._'- TN
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- Sketch No. 1

Separator Dike

Upstream slope generally looks satisfactory
although surface runoff is causing localized
erosion near top of slope.

Localized re-grading required to flatten
over steepened upper portion of slope
and to provide positive drainage to
minimize over-slope flows (which will
result in progressive erosion along slope)

CONFIDENTIAL BUSINESS
INFORMATION
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Crest of Upstream Slope - Localized
erosion rill needs to be repaired with #57
stone.

Potable Water Pond Dike

Localized bare spots on slope. Repair
either by re-seeding to re-establish grass
cover or place small rip-rap/stone).

(See Updated Status from Third Quarter
Report —Location 092, for items to be
completed)

Vegetation growth at toe of upstream slope.
Cut down and remove vegetation
(grass/bushes)

(See Updated Status from Third Quarter
Report — Location 089, for items to be
completed).

CONFIDENTIAL BUSINESS
INFORMATION

12
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Ash Pond Emergency Overflow

Repair of downstream outfall completed

(See Updated Status from Third Quarter
Report — 094).

Rip-rap on upstream and downstream
slopes overall looks good. No evidence of
recent erosion or instability. Brush has
been cleared since 3™ Quarter 2007.

(See Updated Status from Third Quarter
Report — Location 095, for items to be
completed).

Detention Pond

Vegetation on downstream slope.
Remove/cut down
vegetation/brush/small trees for a
distance of 30 ft. out from toe of slope.

(See Updated Status from Third Quarter
Report — Location 099, for items to be
completed).

CONFIDENTIAL BUSINESS
INFORMATION

13
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Tree and brush adjacent to spillway should
be cleared.

(See Updated Status from Third Quarter
Report — Location 100, for items to be
completed).

073 The cleanout pipes for the subsurface drain at Sta 69+00 do not
have covers on them. These pipes should be covered.
3-10-08 — Pipes capped

075 The stockpile of granular material west of the makeup water
pump station appears to have gotten smaller than it should be. It
would be a good idea to add one load of sand, one load of #89
stone and two loads of #57 stone.

3-10-08 — No Change

P L3 I8 1] LT

062 At the paved ditch at the toe of the maximum section of the
storage pond dike, the slopes of the ditch have become overgrown
with tall weeds and woody brush. This vegetation should be
cleared or poisoned.

3-10-08 - Brush cleared

062 The brush growing up between the steps has also made walking
on the stairs to the relief well flow measurement platform hazardous.
This brush should be removed. The weir in the paved ditch at
this location is clogged with silt and should be cleaned out.
3-10-08 - Brush cleared

CONFIDENTIAL BUSINESS
INFORMATION
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066 An animal burrow was noted next to the paved ditch at Sta
45+00. There is some woody brush in this area that should also be
cut. Brush and tall grass provide cover for burrowing animals and
therefore encourage their burrowing. The animal should be trapped
or gassed and the burrow should be packed with gravel and/or
foamed. The brush should be cleared.

3-10-08 — Brush cleared but burrow still observed

068 The toe of the dike at Sta 37+50 was very boggy as usual. In May, Hydro Services had Dr.
Rene Rodriguez conduct geophysical testing of this area to try to determine the flow path of the
water. Dr. Rodriguez’ results and a drawing of the finger drain system correlate to indicate that
the source of the water may be a buried finger drain with no outlet to the surface. Hydro
Services will work with plant management to plan an exploration of this area with the aim
of locating the buried drain and installing a pipe to provide relief to this groundwater.

069 The weir at Sta 37+50 is silted up and should be cleared so that it can be read properly.
3-10-08 — Weir cleared of silt

070 The emergency granular material stockpiles at Sta 37+50 are
overgrown with weeds and brush. This vegetation might hinder
access to the materials in an emergency. The stockpiles should be
sprayed to kill the weeds.

3-10-08 — weeds and grass cleared. Sand and stone replenished,
but need another load of #89 stone

077 The stoplogs for the spillway are stored on the dike adjacent to
the spillway sitting on some timbers. The skin side of the stoplogs is
down, allowing rainwater to stand in the stoplog. This causes
corrosion and shortens the life of the stoplogs. It would be a good
idea to examine the stoplogs for loss of section due to corrosion,
repair and paint them if necessary, and store them skin side up to
reduce the potential for corrosion. 3-10-08 — Unchanged

CONFIDENTIAL B
INFORMATION USINESS
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Storage Pond — East Dike

081 There are some small trees and woody brush growing at the heel
(upstream) of the east dike at this point. This

vegetation should be cut or poisoned. (about Sta

7+007)

3-10-08 — Vegetation cleared

082 Tall grass and woody brush are growing on both sides of the
paved ditch at the toe of the east dike from Sta 5+00 to Sta 20+00.
This vegetation should be cut down.

3-10-08 — Vegetation cleared

083 The granular material stockpiles downstream of the east dike
have become overgrown with weeds. The sand will not be useable
due to roots. The stockpile should be sprayed with poison and a
load of sand added. (about Sta 10+00)

3-10-08 — Vegetation removed and stone added to stockpile

CONFIDENTIAL g
INFORMATION S INESS
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Potable Water Pond Dike

3-10-08 - Brush cleared downstream of the dike but brush needs to be cleared on upstream
toe of slope

089 An eroded area was noted on the downstream slope just east of
the spillway. This appears to be the result of runoff from the roadway
passing through the riprap and running down this area instead of into
the adjacent paved ditch. It would be a good idea to add some rock
to the eroded area to protect it from further erosion and to add
some rock to the riprap at the top of the slope to try to direct the
runoff into the existing paved ditch. There are also some small
trees growing in this area. These should be cut or poisoned.
3-10-08 — Trees and bushes removed and gravel placed in rip rap.
Some additional rock required to cover bare spots

CONFIDENTIAL BUSINESS
INFORMATION

17
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091 On the downstream side of the dike there is a growth of tall grass and woody brush along the
east and west contacts of the dike with the natural ground. This vegetation should be cut or
poisoned. 3-10-08 — Brush cleared at both locations

—

092 The upstream slope of the dike is rip rapped. There is a fair
amount of grass growing in the riprap. This grass should be
poisoned. There is a stand of brush along the upstream edge of the
dike. This brush should be removed.

3-10-08 — No work yet.

Ash Pond Emergency Overflow

094 The downstream outfall for the paved ditch has been undermined.
Storm flows from the ditch undermine the ditch liner and will
eventually remove the soil supporting the end of the ditch liner
causing the liner to fail. This area should be reinforced by placing
Type I riprap in the pond at the outfall and choking that with
Type III riprap. See sketch below.

3-10-08 — Work completed

CONFIDENTIAL BUSINESS
INFORMATION
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095 The upstream spillway of the paved ditch has been repaired with
Type I riprap, but the riprap needs to be dressed to match the
contours of the paved ditch. The current layout could result in
uneven flows over the riprap and subsequent erosion

3-10-08 — No change

096 There is woody brush growing on the east end of the dike on the
downstream side. This brush should be cut or poisoned.
3-10-08 — Brush has been cut

There is a bare spot adjacent to paved ditch near the location
noted above. This area should be armored with Type III
riprap on a 4” bed of #57 stone. 3-10-08 — Still required

098 There is woody brush growing in various locations around the perimeter of the pond
on the downstream side of the skimmer wall. This brush could make recovery efforts
difficult in the event of an oil spill to the ash pond. This brush should be cut or
poisoned. 3-10-08 — Brush cleared

= 7
N .

CONFIDENTIAL BUSINESS
INFORMATION
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Detention Pond

099 The tall grass and small trees growing on the downstream side of the dike should be cut
for a distance of 30 feet out from the toe. 3-10-08 — No work yet.

100 The tree and brush growing adjacent to the edge of the spillway should be cleared.
3-10-08 — No work yet.

CONFIDENTIAL BUSINESS
INFORMATION
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INTRODUCTION

The following narrative and attached appendices are in respomnse to letter,
Southern Services, dated February 27, 1975, requesting a compilation of design
and construction data for the earth dams at Plant Wansley. Specifically, the 3
letter requested information on the following:

a. Dam construction history.

b. Identification of borrow pits used for various portions of the dam.

¢. Field compaction control and results summary.

d. Sources of riprap, filter material.

e. Identification of all Georgia Power Company, Law Engineering and
Contractor personnel who inspected or supervised the work with the
dates of their involvement.

Detailed studies on all of the earth dam portions of the project are on file
with Southern Services, and are listed by date and title in Appendix I. The
plans and specifications for the project, including the as—bqilt drawings, are
also available._ The narrative report will therefore be relatively brief, but
will be supported by the specific reports and detailed studies made throughout
the design and construction period either by reference or in appendices. The
appendices also contain daily and weekly reports, and field control data, if
reference to these details should ever be required.

The information in the report was assembled by T.B. Chaudhary in the form
of a preliminary document. It was reviewed and revised in the Civil Engineering
Department of Georgia Power Company. In accord with the items "a" through "e"
above, the report initially discusses the general construction history, including
the personnel involved in the construction, inspection and supervision of the
dam and dikes. Subsequent sections describe in more detail the construction of
the various dike or dam segments. The data on compaction control and test re-
sults for each segment i1s appended, as well as selected photographs taken during

CONFIDENTIAL BUSINESS F
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earthwork construction. Special paragraphs on stone protection, which com-
prised an important part of the dike construction, are included.

CONSTRUCTION HISTORY

Field supervision of the project for Georgia Power Company throughout the
construction period was under the direction of Mr. C.B. Head, Project Superintendent,
and Mr. R.S. Ponsell, Civil Supervisor.

In early spring of 1972, Georgia Power Company selected Southland Constructors,
Inc., as contractor for all grading work, including the dike and dam comstruction.
Mr. Simpson Faulkner, President of Southland, was in charge of the Southland
work until the end of January 1975, when he was replaced by Mr. Bobby Slaughter.

The survey work was initially done by Riley-Park-Hayden, who were later re-
placed by a Georgia Power Company survey group.

Law Engineering Testing Company was selected to. provide a quality control
program to assure that the grading work was performed in accordance with the
mgihs and specifications, and to report any situation requiring special en-
gineering attention. They assigned Mr. Michael R. Turner as Project Site Engineer
to oversee all grading work. A team of soil technicians, including Law Engineering
Testing Company and Georgia Power Company employees, was organized to observe
and test the compaction of all fill work under the direction of-Mr. Turner.

On May 1, 1972, the first compaction test strips were placed to evaluate
the performance of the compaction equipment proposed to be used for the grading
work. Law and Georgia Power Company's project construction group formulated
procedures for Quality Control during fill placement for the dike construction
(refer to Appendix #2). The procedure required that all phases of dike con-
struction be witnessed by the civil group or their comsultants.

On September 19, 1972, the contractor started stripping operations for

the East Dike between Stations 0+00 and 22+00. Mr. Edward 0. Prescott, Soils
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Engineer, Law Engineering Testing Company, was assigned to the project on
September 25, 1972, to assist Mr. Turner, and to be responsible for the East
Dike construction inspection. Mr. Prescott remained at the site until
December 5, 1972 when construction of the East Dike was suspended because of
inclement weather. When the work resumed on February 20, 1973, Mr. Jay Budde,
Soils Engineer, LETCo, assumed Mr. Prescott's responsibilities. Mr, Budde

remained on the site until March 5, 1973.

On February 23, 1973, Mr. Beadles of LETCo met with Messrs. Ponsell and
Edwards of Georgia Power. As a result of this meeting, Mr. Charles Edwards of
Georgia Power was assigned to assume the responsibilities of earth construction
inspection and testing. Mr. Tu¥rner assisted Mr. Edwards until he became
familiar with the inspection and testing operations. Mr. T.B. Chaudhary of LETCo
was designated to provide consultation to Mr. Edwards on an as-requested basis.
These changes of engineerng and inspection reéponsibilities are summarized in
letters of confirmation dated March 1 and March 15, 1973 (Appendix #3). Under
Mr. Edwards' supervision, the Separation and Storage Pond Dikes were partially
completed, and the major portion of preparation and cleaning of the Potable
Water Dam abutments was done.

Mr. Edwards requested assistance during a part of the foundation preparation
for the Separation Dike. Mr. Thomas L. Cross (from June 5 to June 29, 1973)
and Mr. David Bourne (from July 2 to August 17, 1973), both of LEICo, assisted
Mr. Edwards during this phase of inspection. Mr. Edwards resigned from the
Georgia Power Company on February 21, 1974. Mr. T.B. Chaudhary assumed the

engineering inspection responsibilities for the remaining earth work related

construction.
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During this assignment, the Separation Dike was completed. Yellowdirt
Creek was diverted for Potable Water Supply Dam construction, and the Potable
Water Supply Dam was completed. Mr. Chaudhary was re-assigned on April 18,
1975, and the last section of the Storage Pond Dike, between Stations 50 and
70, was completed under the supervision of Georgia Power personnel.

CONSTRUCTION MATERTIALS

Prior to and concurrent with construction, extensive explorations were
conducted to identify and classify the soil and rock materials to be used for
embankment construction. Reports for each of these detailed investigations are
on file and are listed in Appendix I.

In brief, the site geology and soil profile are typical of much of the
Southeastern Piedmont. The plant area and embankments are entirely within the
Brevard Zone, which is a promounced geologic lineament of deformed rocks ex-
tending from Alabama northeastward into North Carolina. The rocks at the site
are biotite gneisses and schists, typically striking northeast with a southeast
dip. Where sound and unweathered, they are highly competent, but because of
pronounced foliation, they break into flat particles when excavated and crushed.
However, this characteristic is not sufficiently detrimental to prevent the rock
from being entirely adequate for riprap, bedding material, sub-ballast, and road
base. It was not used for concrete aggregate.

Upland soils throughout the site are residual from in~place weathering of
the underlying parent rock. These soils were used in the construction of the
dikes and dams, and are generally sandy, micaceous, silts and silty, micaceous,
fine sand. The upper layer, however, was more clayey because of advanced weathering
of the minerals, and is generally described as red-brown, sandy, silty, clay or

sandy, clayey silts.
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In the valleys of the streams and smaller drainage features, alluvial soils
cover the valley floors. These are primarily silts and fine sands, with pockets
of soft, organic muck soils which required removal before placing embankments..
They were not used for embankment fills.

Sources for embankment materials were explored prior to construction and are
described in detail in appropriate reports (Appendix I). The location and ap-
proximate available yards in each area are shown on Drawing H-10061 and on the
respective contract drawings. As more than one borrow area might be used at ome
time for several portions of the dam work, it is not reasonable to attempt to
identify each portion of the embankments with a definite elevation of a specific
borrow area. However, the daily and weekly reports for each of the structures
identify the borrow areas and emban#ment stations being placed at the time of the
report, and the source of the material at any station or elevation could be deter-
mined from these reports if necessary (Appendices IV and V). Air photos taken
during construction are also helpful in identifying the borrow areas.

The residual soils from the borrow areas produced exceptionally fine embank-
ments. Little difficulty was encountered in securing the required 100% compaction,
with densicaties averaging 100 to 110 1bs. per cu.ft. (See test reports,
Appendices A through D). The strength of the material was demonstrated in several
instances where trenches for drains were excavated with a backhoe, producing
dense, vertical, soil walls. Laboratory tests made on soil samples taken from the
embankment indicated strengths and permeabilities equal to or exceeding the design
parameters (Appendix I, Reports 62 and 63).

Stone slope protection in the form of riprap and bedding material re-
presented a substantial part of the cost of the embankment construction, and
every attempt was made to secure the necessary rock from the site with a minimum
of haul distance. Grading for the plant site required comsiderable excavation

below top of sound rock, and the blasted gneiss was stockpiled for later use
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as riprap. Although the foliation of the gneiss produced blasted rock with a
tendency toward flat particles, this feature was not sufficiently serious to
effect its suitability for stone embankment protection. The blasted rock was
stockpiled at the plant site after excavation until it was needed as riprap.
Generally, the rock was reasonably well graded, and when place& on the embank-
ment it was entirely satisfactory for embankment protection. The occasional
stones which were too large for the specified riprap sizés were broken at the
stockpile by a drop ball.

All riprap for the separation dike, and a portion of that required for the
storage pond dam, was secured from the excavation stockpile. This supply was
eveﬁtually depleted, and a quarry was opened in the storage pond area to pro~
vide the remainder of the rock needed for the storage pond dikes. All rock
for the potable water supply dam was secured from a quarry opened for that pur-
pose between the embankment and the spillway.

Bedding material between the embankment soil and the riprap layer was
manufactured by crushing rock secured from site grading. The 3/8 inch crusher
run material was mixed with 25% off-site white sand to produce a blend which
was satisfactory with respect to gradation requirements. Riprap and bedding
were placed on the dikes as follows:

Separation Dike, Pool Side:

a. Three feet of riprap on 1 foot of bedding up to elevation 745.

b. Two feet of riprap, without bedding, from elevation 745 to elevation

780.

Two feet of riprap omn 1 foot of bedding from elevation 780 to top

of embankment.

Separation Dike, Ash pond Side:

Two feet of riprap from 775 berm to top of embankment. Bedding material

12"y from E1. 790 to top. No rock protection below El. 775.
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Potable Water Supply Dam:

Potable Water Side - 24" riprap with no bedding to EL. 795. From

El. 795 to top 24" riprap on 12" of bedding.

Storage Pond Side - 24" riprap with no bedding to El. 780. From

El. 780 to top 24" riprap on 12" of bedding.

Storage Pond Dam:

All embankment protected by 2 feet of riprap wﬂﬁf 1 foot of bedding above

El. 780. Areas of natural ground between embankment sections not pProtected.

On most embankment projects it is difficult to secure compaction at the edge
of each compacted 1ift. When riprap and bedding is placed against such uncompacted
material, and saturation occurs after the pool is impounded, slumping occurs which
is often mistakenly attributed to riprap failure. On the Wansley embankments
this was avoided by overbuilding the fill and then removing the loose exterior
soil with a Gradall. Bedding material and riprap were them placed by building
the embankment about 12 feet above the previously placed riprap; dumping the stone
on top of the embankment; and placing the required bedding and riprap with the
Gradall. This procedure resulted in a dense, well graded rock mass without

underlying loose embankment fill. v
i i

\ i 2

By planned use of available site materials, adequate rock protection for \F””v

the Wansley embankments has been secured at minimum cost. y
EMBANKMENT S

East Dike - The Storage Pond Dike from Stations 0 through 22 is referred
to as the East Dike. Construction started on September 19, 1972, with stripping
of the entire dike section and additional undercutting of soft material between
Station 9+00 and 20400 prior to proof rolling the foundation subgrade. Mr, Turner
witnessed the proof rolling operation prior to fill placement. In conformance
with the construction procedures, a LETCo engineer, Mr. Prescott, was assigned
the responsibility of construction inspection of the East Dike, starting September

25, 1972, CONFIDENTIAL BUSINESS
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On September 22, 1972, it was discovered that the upstream face of the dike
was constructed on a 2(H):1(V) slope rather than 3:1, as specified. The con-
tractor was directed to correct the slopes by benching in the addition width

of the dike. (Appendix IV).

a4q.

Excavation for the longitudinal drain between Station 7+50 and 9450 was
started on September 22. Initially, vertical sand drains (18" in diameter)
were installed from Stations 7+65 through 11+65. Each drain was advanced to
the natural ground and backfilled with concrete sand densified using concrete
vibrators. After installation of the vertial drains, the specified longitudinal
drains were constructed using a #57 stone core encased in one foot of concrete
sand. All vertical, longitudinal, and transverse drains were constructed in this
manner according to the specifications. 'To determine thé effectiveness of the
internal drains, a flow test was conducted on October 11, 1972. Water poured
into the longitudinal drain at Station 17+10 started flowing through the trans-
verse drain at Station 16+15, indicating that the drain was operational aﬁd
effective (Appendix IV).

Because of inclement weather, construction of the East Dike was suspended
on December 6, 1972. When work resumed on February 20, 1973, Mr. Prescott was
replaced by Mr. Budde. With the exception of bedding and riprap placement on
the upstream face, the dike was essentially completed by March 5, 1973. The
bedding (1 foot thick) and riprap (2 feet thicék) was placed in December 1974
and January 1975. This work was done according to the plans and specifications.

Detailed daily inspection reports for the East Dike are included in the
"Dike Construction Progress Report," Appendix IV. The compaction test reports

are attached as Appendix A.

Storage Pond Dike - The dike between Stations 22 and 110 was referred to

during construction as Storage Pond Dike. The main fill embankment extends
from Station 33 to Station 85. The section from Station 85 to 110 is primarily

cut, and low embankment extends from Stations 95 and 98, and from Stations 105

CONFIDENTIAL BUSINESS
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to 108. Rock was blasted to obtain the specified elevation between Station 85
and 98 and from 109 to 110.

A cofférdam was constructed from Statiions 60 to 70 and Yellowdirt Creek
was diverted through the minor diversion ditch shown on Plan H-12350. Sub-
sequently, the major diversion ditch was excavated. Presplit rock blasting
techniques were required through the ridge for this excavation. The foundation
was then cleaned and leveling concrete fill placed to the specified pipe in-
vert elevation. Daniel Construction Company installed the twin steel pipe
culverts and encased them in structural concrete. The north end of the twin
steel pipes was extended with corrugated metal pipes. After diversion culverts
were completed, Yellowdirt Creek was diverted through the pipes.

To facilitate dewatering of the remaining dike foundation at this location,
several ditches were excavated and water pumped from a sump located at the south
end of the dike. For dewatering the west side of the culvert, another sump was
maintained to the left of the major diversion ditch., All alluvial soil (con~
sisting of clay, sand, and gravel) was removed to rock beneath the entire dike
foundation. After satisfactory clean~up of the foundation, select silty clay
was used to start the embankment. The first layer of the f£fill was rolled with
a penumatic tire roller to obtain better compaction on the uneven rock surface.

Fill placement proceeded satisfactorily and all internal vertical,
longitudinal and transverse drains were installed according to plan (except
as noted below) using sand purchased from T&L Company and rock manufactured at
the site. The elevations of the longitudinal and transverse drain between
Stations 54 and 70 were changed by Georgia Power Company's survey group. The
actual elevation changes were noted on the plan and forwarded to Southern

Services.

Daily compaction reports for the Storage Pond Dike are attached as

Appendix B. CONFIDENTIAL BUSINESS
INFORMATION



Separation Dike — Detailed exploration and design studies for the

Separation Dike are contained in Communication No. 39, Appendix I. The diversion
scheme and construction drawings are shown on Dwgs. H-12364 through H-12366,
and Dwgs. H-12396 through H~12398.

The plans required the removal of all alluvial soils and all sand and
gravel from the core area, and the removal of the alluvial material only from
under the balance of the embankment. Initial work on stripping began on May 17,
1973, and details of the construction of the embankment are contained in the
reports shown in Appendix V. 1In br%ef, a 48—19?h corregated metal pipe was
installed for diversion oﬁ the creek. The upstream portion of the embankment,
Stage l: was constructed, after stripping, to El. 745. The core area in the
flood plain was then undercut to weathered rock, and fill was'compacted onto
the inspected rock surface. Drainage was accomplished with open ditches and
pumping from sumps. The location of the ditches and sumps are shown on report
dated September 14, 1973, Appendix V.

Soils used for embankment fill were lean clays and silts obtained from
borrow areas as described iIn the weekly reports (Appendix V) and compaction
reports (Appendix c ). Unit weights average 100 to 110 1bs per cu.ft., and
1007 density was obtained. During September and October, 1973, sandy material
was encountered in the borrow areas. Samples of the material was placed in
the dike were obtained, and laboratory tests were conducted. The results showed
the materials to bé satisfactory with respect to design parameters (Communications

62 and 63, Appendix I).

On May 2, 1974, a dam was constructed to stop the water flow through the

~

diversion pipe and both ends of the pipe were plugged with approximately §\feet

_— —.

—

of concrete. The foundationsfor the balance of the dike were prepared, and fill
VS -
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placement continued. The procedures for tying in the second stage construction
with the first stage dike are described iﬁ lettér dated September 28, 1973,
Appendix V. The horizontal drainage blankets shown on Dwg. H-12365 were con—
structed, using at first sand from Yellowdirt Creek, later supplemented by sand
purchased from T&L Company of Whitesburg, Georgia.

Stone protection was placed on the embankment as described in the preceeding
section of this report under "Construction Materials."

Potable Water Supply Dam - Details of the exploration and design for the

Potable Water Supply Dam are described in Communications Nos. 43,44,46,47, and
53. Initial stripping began during the first week of November- 1973 under the
field supervision of Charles Edwards. Excavation of the valley section and the
abutments was generally according to Dwg. H-12352, except that over—excawation
of the east abutment produced a near vertical face from top of rock at about
elevation 740 to overburdem at 780. This face was later dressed back as the
embankment was placed to produce a sloping contact between the fill and the

weathered rock abutment (see attached photos).

Both abutments contained rock outcrops which would haveprevented proper
compaction of the embankment fill. These were blasted with light charges during
foundation preparation to permit proper compaction of the fill against the
abutment.

The 72" concrete pipe which will provide permanent control of the
Potable Water Supply Pond was used for diversion of the creek (Dwg. H-12356).

To control the stream flow during comstruction of the concrete pipe, the con-
tractor constructed a wooden wall parallel to the stream channel., Holes 8"
in diameter were drilled on about 10' centers for anchoring vertical wooden posts.

CONFIDENTIAL BUSINESS
INFORMATION
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Tongue and groove joint laggings were then installed between the posts and
anchored with sand bags. The creek was diverted to the east side of the wall,
providing a fairly dry area for the construction of the concrete pipe. (See
attached photographs for diversion details.)

All sand and gravel, alluvium, and broken rock debris were removed from the
pipe foundatin and fill concrete placed to the specified elevation. After com—
pletion of the foundation work, the concrete pipe was installed and the lower half
encased in concrete. Daniel Construction Company then built the north and south
head walls and apron. The water was diverted through the pipe and a cofferdam
constructed at the north end of the proposed dam to obtain a dry working area
on both gides of the pipe.

The west side of the pipe area was cleaned first. Concrete was placed
in any narrow slots in the foundation rock to facilitate the initial fill com-
paction. The first layer of emban%gent was selected clayey material compacted
with pneumatic tired equipment. Thé fill was placed to the level of the top
of the pipe. The east side of the pipe was then cleaned, leveled and similarly
filled. When the embankment level reached the vertical cut described previously,
the bank was sloped to allow better fill compaction and bond to the abutment.

The sand plug and sand-gravel drains were installed on both sides of the
concrete pipe accof%ng to Dwg H~12356. All upstream and downstream horizontal
sand blankets were installed as specified with sand purchased from T&L Company.
Stone protection for both upstream and downstream embankment slopes was 12" of
bedding material and 24" of riprap. - The bedding material was manufactured from
the stockpile stone, and riprap stone was secured from a quarry opened for that
purpose west of the embankment.

Southland Power Comstructors excavated the spillway channel, the lower end
of which required blasting of rock to obtain the specified elevation. The
spillway structure itself was built by Daniel Construction Company.

CONFIDENTIAL BUSINESS
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SUMMARY

The material contained in this report is intended to briefly furnish

information on the persommel who supervised the inspection of the embankments,
together with sufficient data to permit identification of the reports which are

available for all portions of the project. If it should ever become necessary
to review the comstruction details of any part of the embankment, the proper
field inspection report contained in these appendices, together with the project
plans and the appropriate portions of the. specifications, should be sufficient
to identify the records and the procedures used for that part of the project.

Dam embankments constructed of compacted Piedmont soils on properly pre-
pared Piedmont foundations have an excellent performance record. The Wansley
foundations are strong and relatively impervious, and the residual Piedmont
soils, properly compacted, make excellent embankment fill. The Wansley embank-
ments were conservatively designed, with adequate provisions for foundation and
embankment drainge, and with heavy riprap protection against wave action. There
is no feature of the comstruction which should ever be a cause for concern.
However, if it should become necessary at some future date to investigate a
feature or area of the work, the design studies and the plans and specifications,
together with the construction records contained herein, should be adequate

for determination of the problem and to indicate any necessary remedial work.
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LAW ENGINEERING TESTING COMPANY
Geotechnical and Materials Engineers

412 PLASTERS AVENUE, N.E. / ATLANTA, GEORGIA 30324 / (404) 873-4761

PROCEDURES FOR QUALITY CONTROL DURING FILL
" PLACEMENT FOR DIKE CONSTRUCTION

GENERAL

(1)

s
n~n
~——

(3)

FILL

A1l phases of dike construction will be witnessed by the

. civil group or their consultants to verify that the

specifications and désign drawings are adhered to and to
verify that conditions in the field are similar to those
upon which the designs were based. No changes in the
specifications or designs will be made without prior
approval of the design group of Georgia Power Co..

A soil technician will be assigned to specific areas of
dike construction on a full-time basis to carry out the
work as prescribed in this procedure.

Note: The contractor must notify the soils technician
in advance of his initiating any work in areas of dike
construction. :

The seil technician and site soil engineer will have
authority to stop all dike construction in a given area
if the design specifications and drawings are not being
fellowed. '

CONTROL

(4)

(5)

—~
o
e

—~~
~S
Ly

ATl areas to receive fill will be thoroughly inspected by
the site soils engineer to verify that adequate stripping
of topsoil and organic debris is performed.

During filling, the earth moving operations will be
continuously imoritored visually and with testing to
verify that proper soils are being utilized and that
adequate compaction is being achieved.

At least one (1) density test will be made for each
approximate 1500 yards of £i11 placed.

The ruclear density gage shall be utilized in monitoring
‘the inplace density of the i1l material. However,
epproximately twenty percent of tests mace with the nuclear
device will be verified by conventional sand cone or shelhy
tube methods, as described in the Quality Assurance Manual.
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(8) If the dry density obtainad by the nuclear gage method

- varies by more than 4 1bs. from that of the conventional
method, an additional conventional test will be made.
The average density of the two (2) conventional method
tests will then be compared with the average of the
previous five (5) tests with the nuclear gage on that
particular fiT1 1ift. If the average densities cbtained
by this procedure vary by less than 4 1bs.,.the tests will
be considered valid. If they vary by more than 4 1bs.
the site soils engineer will be consuited as to need for
further testing of the suitability of the fill.

(2) Generally, the densiiy as determined by the nuclear density
gage will be that which will be compared with the compaction
curves for determination of suitability of compaction.

(10) The density of the fi11 will be considered failing if a

. degree of compaction 8f less 100 _percent.of the
. faximum dry density is obfzined.
Additional densification of the fill will be required if
less than 100 percent is cbtainad. :

INTERNAL DRAINS

(11) The construction of the internal drains shall be continuously
observed by a soils engineer from the civil group to verify
that the drain locations are as required and that proper thick-
nesses of the required materials are installed.

(12) The materials in the drains shall be compacted to the suita-
bility of the soils engineer.

(13) Fine aggregate and coarse aggregates being utilized in drain
construction will be tésted each day to verify that their
gradation is in compliance with the design requiremerits.

(14) On an occasional basis, the soils engineer will inject water
into-the drains prior to their being covered with fill to
verify that they will perform satisfactorily.

RIP-RAP PLACEMENT

(15) The installation of rip-rap will be continuously observed by’
an engineer or technician from the soil group.

(16) He will verify that the required thicknesses of both the cushion
blanket of fine stone and outer layer of armor stone are placed.
S HALITY CONTROL

(17) The cushion blanket material will be testgaaﬁﬁﬁlyﬁig ygr1f¥qepqﬁ~[
its gradation is in compliance with the VpaEivARHTH oc M PRVAE

. . . - CM Z - -
(18) The armar stone will be visvally 1n5pec£@nran voTume teasurements
of pieces made to verify that its geneilhgradation—andmaximm
stone size are in complience with the ggsgjfications. .
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September 23, 1973

Mr. G. B. Dougherty
Southemm Sexvices Inc.

P, 0. Box 2625
Birmingham, Alabsma 35202

Subject: Borrow Material Mmd Construction Procedures
Por The Plant Vansley Separation Dam

Deaxr . Doughexrty:

After ensountering low density borrow material (90 to 95 pounds
per cubjo foot dry density) and very sandy material, we decided that
additional testing was needed. A two-foot lif't of the sandy material
wos pleced on the upstresm edge of the separation dam. Six wndisturbed
oxples were obtained on September 27, These samples were sent to Law

Engineering Tesiing Company for trisxtal testing,

As soon as the weather pemits, a two-foot 1ift of the low density
material will be placed. This test Lift will only cover an area suffi-
oiently large enough to obtain the same compastive effort as is applied
to large fill areas. We will obtain six more wndisturbed samples for
triaxial testing. Until we obtain the tsest resulis and your written
approval, this low density material will only be placed in one six-inch
1if% per ten feet of fill. No additional sandy materisl will be used
until we get your written approval,

A1l triaxial test results and all in-place density test results
on the separation dam will be forwarded to you. After the rosulis of
these triaxial tests are obtained, we will decide on a definite schedule
of triaxial testing. Ve plan to obtain five sdditional undisturbed
semples of the normal specified £i11 material for triaxial teating as
soon as £illing resumes on the separation dam,

48 to your question on tying the Stage I Construction to the ra-
naining £111, we plan to continuously bench into the sloping fill. Ve
will have a dozer cut into the exiasting i1l until we obtain material
that has the specified density as verified by in-place density tests.
Close observation is provided by me and the field technicians to assure
that this operation is performed correctly. It is simple to visualize
that a prover benching operation requires that, at all times, the come
pactsd material into which the horizonial bench is out must be showing
on the vertical portion of the bench cut.

CONFIDENTIAL BUSINESS
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Vhen tying the f£i11 to the existing abutments, soveral procedures
are used. Stecp abutments ere out back as much 88 possible., The existe
ing natural grownd is searified completely before f£111 placement starts,
The abutment is benched, if necessary. The rollers contimiously run
from the £i1l material onto the abutment. Since the sheeps foot or grid
roller leaves the upper six inches of the compacted £ill in a loose state,
Buccessive layers are fused together in a continual process, insuring an
excellent seal between the existing abutment and the placed £il1. ,

Yours vexry truly,
GEORGIA POWER COMPANY

Charles A. Edwards

Senior Ingineering Associate
CABzesw
cos M, R, 8. Ponsell .
M. Don Foster /
Quality Assurance File
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WORK SHEET

GEORGIA POWER COMPANY _ FIELD DENSITY TEST (Shelby Tube Method)
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Compaction Required % Mold Volume Factor
Not to be typed  Eummmmy Work performed by f N
CONFIDENTIAL BUSINESS

INFORMATION




SSaNISNE WLINSA e
Voo ; \ ueiaiuysay | o ‘JU ; . paaLnbay uoryoeduoy,
SN f e £ 5 Y T "A313 (0)
ATSS L et AL e R [ad GRS L L)

i | ‘ St g Dy ELET uoL1es07 (N)

_ R . S - O 1ston % (1)

4 A “ 7o 0+ 1 "dwoy ¥ ()

& “wr/ o'y . "IM 1032044 ()

A/ S/ P O L@ &) DL 07 A (T

7 T X ey T T [ (SAL) 3SEOR 3w (A

unoy p3s + 3 (9

TG E I 1 A TUNG) FSLoW (4)

Y L& i 278 7 [(g3+/4l) "I 38M (3)

3unoy p3s + 7 (@

i ; T T e JUR0Y "susq (3)

y3daq eqodd (g

= . s c o M 4aquny 3sal ()

[l

[4- = :  TINNOJ QYYONYLS J¥NLSIOW e o YR
foC tANNOD QWYANYLS ALISNAC 0N 0L

oy a0

<

LI3HS WYOM ¥3LIW ALISNIG ¥YITION

CTUNC —

FRIL HIMAO \TTaan e

AVINARE Fatal oY

LT

ST T 100N d

?



bt ve

NOILVINHOANI
SSIANISNG TVILNIAIINOD

\\QN% uejoruyon] D Y ANl pasLnbay uolgoeduoy
G . | ” % ao]
Po3| (69| ZodT Zal| oz 593 kil | Wi 13 (0)
- - - .\..\_\_\\.. o\\d\\hﬂ‘ .
PR B\ 2048058 o4 01 g5 ot S| 2 ESY AT\ S0+ ST Y G(+y, 9IS A uoL3e07 ()
_ 409 . .

3475 & 7108 B sr 52 5 & 08| D4F 199 Q&iﬂ&%ﬂ ¥ 41409 MFW«,
. . : . IstoW % (1)
Zoad  Zadl 12274 %77 | %o/ %237 | 77/ 774/ T+ 1 duoj % C:m
A 2% 737 357 077 777 o7 R 0304d ()
Eor '@\ T/o] SWN 6 #al 07e7| ¢ Jo7| &0l R (T)
Sce| 8l | F52 C¥G| 7% | (g | 052 J S | (saD) 3ston an (H)
| o E | ~T30R0) PAS T 3 (9)
2530 J7v/ Nu%l%\ *Q.\m\. Z¢ %/ oS | e et/ Z2ESF/ JURGY 3SL0Y (4)
. | : ‘m, {{g34/aL) "M I3M (3]
S5/ 621 0437 g92/ 6821 0827 B A Y avidl U0y p3s = 3 (a)
oiF| IXF| BFP| %I | W | o | eBr | 09F | T w
2D e = ~ —t— .3 U3d8q ©q044d (g)
| & I 7 v o c /| W IssI(Y)
_CZ_F7_:INN0D OMYONVLS UNLSION WOTTTITTERTHTT gy

1N! : INNOJ GYYNYLS, ALISNIQ 2

6OC sar 4 I e 5w Larong

LITHS WHOM H3IL3W ALISNIQ ¥Y3ITINN
SUNR — INYAKNAA WIMNA WIDuAIn



e A g g,

NOLLVIARIOANI

SSANISNA TVILNIAIANOD

AL

paainbay uolyoeduos

RYART B SEEET 359 | 53 [ “zeC | /9L elET0)
e 2 2L ﬁ; v m\,,%\ e - \w o8 | €| ,w ~,af j
j _ uo11e307 (N)
RS pp /) S/ S8LC/ S LAT/ 99~AC/ S F Y ) 004D§ |

| 3stol % (7)

o (s ¢ foleRy aQ/ | Gof an’ oc/ ag7 0+ 1 “dwoy g (¥)
59/ 597 5a7 ST Saf sal \.m.o\. 97 "IN 1033044 (7)

b pol| 87 7ol | 2 7dl |5 997 [ | x5 o CFT 79 0 I AIG (3
J-Cz2 | TLY & 2 OBz F1e RN R ‘\v '€ ¢ | (541) ISTON 3 (R)
| . . . UN0Y PIS £ 4 (3

\4%\N. )/ QLI | 4977 2611 PoZ] 5T 2011 U0 ISL0W (4)
VS8 0%z [9eC7 [Sosi [ 342l | o2l XU 7o Ry mwn (@
JURG) P3S + 3 (d)

07y | SIp | ok 0% Y F 92/ % 275 | $ 0% TURY " SURG (3]

. | i _ 9 y3deq 29044 (g)

& C 9 ¥ \mw ] < ra 7 J3qUNN 3551 (V)
e _ A%t I e
Cl-pZ-¢ I . . @Eﬁ:ﬁé hﬁwwq%m

L33HS NYOM ¥3L3W ALISNIG ¥YITOON

SO — AINVAWNA HIMNAL winua3n



%\\I\\Aﬁ s uefotuyoay

NOILVINHOANI

SS3INISNEG TVILNIQIANOD

!

32\

padLnbay uoL3oeduos

aa

133HS NYOM ¥3L3W ALISNIG ¥VITION

CTNC —= INWINRINA UTAA T WIDMIATA

7.8 Y 55 A4 344 Xy "A313 (0)
i 2 ot P05 P 1P Y7/
uor3es07 (n)
DR S wniyse | SR LY $2F4T/ 948 WS 7/ st (
ISION % (1)
n e S < O g hy 0+ 1 “dwoy % (M)
o Y R L Y G/ "IM M03204d ()
LS50 b sal] €0 K b ral T Lal TG (1
m.ayw . cw_m_ s .\n vh U bz | e e TN (H
. uno) p3s ¥ 4 (9
93/ ( h# 1T M \‘w L TUNG) 1SLOW (4)
4l fesel | (o] IR LD IR N E)
3uno)y p3s + 3 (a
PEl POP 9/ % 8 wos | B 0P Zaf Juno) ~susq (2)]
Uy3deg 5q04d (@
2/ s/ \m\ \\ L J3qUnN 1SaL (V)
Ny o G

1
A JSA I s 103004

N gy



cavtropipfmpinpe e

NOILVYIWNOHNI
S$SANISNE TVILNIAIINOD
 uBEOLUYd3) “pautnbay uoigoeduos
F. . - . ] & "A3L3 (0)
E R ey ot gt 28 S el UoL3e007 sz
Iston % ()
’ = T _ E o ) T T 1 dmg % ()
] , N i "IM 103204d ()
—= > = , S . "IN Adg (1
i g N . R PR ~ < | (SqL) 3SIoW I (H)
3uned pas & 4 (o)
NC ey g P ¢ s Y 1UN0J 1510l (4)
R ET : D 5 Sy is =07 [(g34791) Im 38R (3)
unol p3s wso (a
FT 2 g Gy, ¥ oo s mww_w - - auno) .mcmosﬁuw
" y3dsq eqodg (g
8 i < s ] ~ _ J3qUnN 3531 (9)

+ INNQJ QUVONYLS FUNLSIOW
PANNOD GHVONYLS ALISN3Q

B -~ G i

+3lva

L33HS -N4OM ¥ILIW ALISNIQ Y3 TINN
STNS — ANVAWNN HIMNA winunan

e

7~

L A ¥ "

1

RELL

133008d



NOLLYINYOZNI
SSANISNEG TVILNIAQIANOD

© . JuepdLuyos) 7 padtnbay uorjoeduon
/ ¥ way & "A313 {0)
al T AT U ST LT 90
) P 0L+ Ti 26| uo13e007 (y)|
SO % (7
= T < 3G ¢+ I tdwod g (M)
EBE ~ & "IM 1032044 (p)
SEL T - o - | T zci WA (1
A S Y, L5 (sqL) IsLoW “3M (H)
_ 3uno)y p3s £ 4 (9}
T T L 3T g JUR0) 3SL0H ()
; L ¥z . [{g34/aL) I I8M (3
3unod p3s + 3 (a
e e R 3UN0) "susg ()
Yyidsq =qodd (g
. +aquny 353 (v

*INNOJ QUVANYLS 3YNLSION

QUVANYLS ALISNAQ

* LNNOJ

I

{ PP

LT3HS WHOM ¥3LIW ALISNIG ¥YITION

CTUNQ — THMYHANAA UTMA L winunan

T vy
JTLT LrAN.dor
SR 0300Yd



NOLLYWYO NI

. \. SSANISng IVILNIQIINOD
Q\\ Q\M WegoLuyoa] | . / % 2 \ pauinbay uoiqoeduoy
il R A2 R 17240 N>/ Z/T G
PN FONU | e B8 | — P N
uo13es07 (N
o | | S| bl el | et oghol|  adYl
, 3SIOW % (1)
ol | N Q9/ O\o\.. Q0/ a8/ an/ a3/ B “duwoy % ()
o7 XY, RS 707 o an? 957 "I 633644 ()
P J 2 : .
S 19/ T Sqf \m\.\No\ mho\ m \o\ .P 20[] g0 ol 5 Qo] TN A4g (1
P XCT] 0$E | 90¢C N 52 YPT 7 e (¢ | (sa1) 35100 “3A (W
= _ JUnoy pas £ 3 (9
Foxr | 2 L77 W10 5P T #LC/ HETT FCT 29CT TUNcy FSL0W (4)
PEXIRIRYEA \w\,\w\ ST < “TT] \A\mﬂ 1d S 7h71 (e80TI )
’ 3UNG P3S ¥ 3 (a
ﬁ*ﬂ \NMJ& QM\NW %\NV *M\NV %NW Q& ¥ NM&W 3Unoy "suaqg (7)
. . .9 Y3deq @qo4q (g)
Auv. . Mw | \\\uv\ mww _mmra = \\ A3quny 3sa] (y
7Z27 1 1NN0D QYYNYLS 4NLSIOW |2 AAED) e
)7 +ANN0D GUVONYLS ALTSN3G :*ON 200

\VWNWN +31¥Q

133HS HYOM ¥3LIW ALISNIA ¥VITINN

CHNAC — 1MWIAINANA NNt LinuAn

SIS G+ 103004



N&\\\Q Q EEE%S.

NOLLYINMOANI
S$S3ANISNG TVILNIAIANOD

. 2
M ‘pa4inbsy uoLjoeduo-
) 9 w\ 4 3

2| A ez | poe | T S0 AT £/ RT3 (0)
L b AL B Tov/ft=— PV ——F7F

o8| PP | e2tis | eorss oY 0t agPel| 59 e

B ) | . ISION % (1)

QN q9/ QY o/ . S/ Q9! qal 0] 0+ 1 'diog 3 ()

Q9/ 0%/ oc_\ mo\ a0/ av] a6/ 52_ "IN 4033044 (0}

) @oly LT 9]l LT 6 AR RA AR A i Adg (1)

A L2 72 Q\W 2%/ 2 §AC R°C(° A ¢ Y | (S9L) 35100 I (W)

. | unoy p3s £ J {9)

B777 o8/ 27T 170/ 751/ 7T C7 2271 77 77 TUN0) 350N (4)

SIC/ | g pE | SRS odeT S5CL | STV 03T sl [(eR7a W ()

1unoj p3s ¢+ 3 {q)

57 | Il | s WE | TEE| s | AP 97 % TUn0g ~susq (3)

. ey : : c«w Y3dagq 2qoad (g)

i A 4 &7 7 7/ o/ A T3qUT 3551 (V)
ZL2/ T INNOY . 7Y .

T N0 QIVONY)S ALTSHAC S TA——E

S 3V + 103004 d

L33HS MYOM ¥ILIW ALISNIA ¥vITanN

CHAC e AWIRINAA VMAAA + UIRviASR




NOILVINHOANI
S$S3aNISNA TVILNIGIANOD

S ueporuydsy

padtnbay uoigoeduoy

o i e Py . IR L EETER(
S0l R G4t P LT Sl ) L7
S Sl wmm | 5 RS PR : S 2 84T uotaea07 (N)
, . G&i ISION % (7
/ - X7 =7 T ) R ﬁf\mu\ 01 o) % ()
2 - 7 0/ - 2 oy F T, & "I 409044 ()
o/ 2 TR 92 7 . A bafs g < oe i = (l_._v SO/ "IN ARG (1)
e & 7. N o =S AT oo ;;:_w_c < | (SqL) 3SLON 3% (1)
wnoy p3s £ 3 (9
OZvi A . Ca. , A Ty 0T7 1unoy 3stoy (3J)
[ e B o VIS Do T i, PR - TS [(g3H90) TIM 3R (3)
C JUn0) pis £ 5 (a
Pl Py e T Lt = 7 Bl & JUROY *5U3Q ()
y3daq 89044 (g
o oz I = i S = i T ISqunN 3551 (v
=, tINNOD QUVONVLS JUNLSIOW TR ayay

/o +INNQD QUVANYLS: ALISN3G
T s av alkE I

L3IHS NYOM ¥3 1IN ALISNIA YVITINN

S STOR — ANVANNA MIMNL Winunan

+*ON gor

/
N

(ST 5103004d



NOILLYINYOANI
SSIANISNE TVILNIAIANOD

o uepoLuysay . ] pa4inbsy uoljoeduoy
S 7oL “AS13 (0
~TTT A L7976

2CTl e ALY s uoizeso7 (N)

ISLON % ()

¢+ 1 "dwoy % ()

5, <G "I 4033644 ()

(g ﬁ.. < {7 *IM Aug (1

" 0 & ., w7 f | (s91) 3StoW “3m (H

Lz el uno) pas £ 3§ (9

cocf 0ci 1uno) 3stoy (3)

ST Lyl [(¢37a1) "3 38k (3)

3unoj p3s = J (g

i r A= 3Un0) 7susq ()

Yy1daq =qoaqd (g

9, [ J3qUAN 3531 (V)

/7. - *INNOD QYYONVLS JUNLSIOW A V3

77 :ANN0D GHYONVAS ALTSNEG | | 0w doe
S . TN TR L0300 d

L3THS -MYOM ¥3L3W ALISNIG dYITINN
- STNR — ANVANNY MIMNL Winundn



e gy

==rl

G

NOLLYINHO4NI
S$S3ANISNG TVILNIAIANOD

_UBEOLUYDD]

T | padinbay uoigoeduoy

g . G el gt T oy S, "A313 (0)
< 4o i S = AT e el

SErTE] arTT| 09 4n gk s | o s fo T e PSRy uoL1e207 (N)

Istol % (1)

o EN < oy Y s 2 ey ¢+ 1 "dwo) % (i)

- : TR Sk e

L5 497, Vi, Y Fop =L L "IAg (1)

P ‘ Ll e S ORI Sl Lo wle S 1 (SAL) ISt "IN (H)

unoy p3s ¥ 4 (9

N Y Gy Lo D FJ] o 2 DT o = juney 3stoy (4)

ST ey el a2 > N\,N\ - G e SC L Amum\n: IR 3o (3)

unoj p3s + 3 (a

B2 ; By Ci e I PSSE s Bl - o uney *susg (9)

y3dSq sqoaq (g

=Y B Z7 [ = 77 7, 2 J3qURN 3551 (v

pya

*INNOD QYVANYLS 3UNLSIOW

] R
/&

VLS ALISN3Q

+ INN0Y QYvaN

) AT
Lo o f MY ..J
[k

’

3LV

JITHS -HHOM xm:..wz ALISN3Q JY3ToNN
CUNC — INWINNA UIMN I Winunan

kL)

__**ON d0r

T 103004



NOILVIWIOSNI

\ gSaNISNE TVILNAAIINOD
I A _
\N.V\Q\w UBEaLuyos ], . an QQ\ vmizcmm uo 119edwon
TN , YOOV mIy ¥
22l | 7RI | ssdL asC|. ss¢ Asc | ESL ETER (@
L\ 577 [ o d Paa— 7 70/ .ﬁlu.il.l:wa o val

UoL3ed07 (N)

SAS?| porBe WAt 422 /T oa-HZ
. . . . ISLow % (1)

= N orl | 9 | en7 T T )

%.W 290 Q.&.\. o . N " . : i ... '
AT M S N 8 0 T Y, 2 il
L°L Y \wrr - 09/ R Lo \Nmmu XY, TR

/ /2 P3 4 & .o.N A ¥4 Q 272 8 oA R \N .vQ 2 (SAL) 3SLOW “3M (1)
- I - NG PIS £ 7 (D)

=307 7707 9507 | 229/ 077 290/ 0B 07 os o/ 3UN0Y 3S10H (4)
(el s \N\IJ SUSNIAREIAVIZd &N \\&Vv £3+79L) "3 330 (1)
S — . W RS T ()

\%M P “ AW%V Nm V | WNV w%ﬂm | .\wm% \N%w 3UN0) TSUSQ (9)

43deq 2qodg (g

. : - — . 7 W
£ m J = \\wl & & ~ / JSqUNR 3551 (V)
7C€Z7 " *1NN0D OYVONYLS JUNLSION : | _ : .
J T2 HANN0O GHVONYLS ALISN3G - Al — L
Mwﬁwm No\m +La _ .\u&\m?kx M L03rRdd

LITHS MYOM ¥3L3W ALISNIG ¥YITO0N
STUHNAL — INVANNN WIMNI winuaTn



NOLLYWYON|

LIIHS NYOM YILIW ALISNIG ¥Y3ITI0N

CINC _ 18U UAA USI2A + VviTRv AR

. SS3ANISNg IVILNIQIANOD

@R\w 5\ ueioLuyoa) : g Q % \ ~ padinbay uoryoeduoy
45| 9L | 45| gsi ss¢] 350 | GFC| &L 13 (0]
: _ uoL3es07 (N

SEAST| SLAIT2) 5B oA T orrne| av 2 59497 ar Y
| ISION % (1)
207 . qe/ go/ oe/ as/ a0/ Q7 ﬁb\_ 0+ 1 “dwoy g (3]
<278 Y9/ <e/ ap/ a9/ RN 7 aq | "IN 103904g (1)
[ "Sal| [ Tal| h\k,o\ Arzoel o [rTal | & AT f 0ol |~ Tl "IN A4g (1
§8 | &k | <6/ 6/ 96/ ()T Y Ya < 2 | (590) ISt "3H (H)
. UnG) P3s £ 3 (9
.Qavh. 2/ A £l m 2.9/ y2Kl ~9/7 79/ 58 Y/ IUR0Y ISLOW (J)
oA | VITr | gse/ | et/ | 5227 | ol | 97% FTT [ (GR7AL) w3 (3)
iy JUN0) pIs = 3 (g
por | gcp | #2 | WE | TF | EF | wE | 9| e
T | = v y1deq sqoaq (g
v/ | P \m\_ &/ 2/ V/4 o/ 4 43qUNN 3581 (V)
7 £ 27 2INNOD QUVONYLS 3UNLSION T i SYTHY
;) L2 “INNDD QYYANVLS ALISN3Q y 0N 500
S-r-d  3va A3 jall @) +L3r0ud



e — e s v oy L]

NOLLYIWNOANI
SSANISNE TVILNIAIANOD
ERIEIEN: ; ; uepoLuyos] : _ ‘ :
. A\ L adtnbay uoryseduo
TING N | 1,0 0 ]  Pasnboy uojioeduoy
o= e

L 4

== Se - | #5L | SSE | S L [ TSL ] ASL | 457 el

.. :
R E ,NN\VQ Sl ’ / Py 7 ﬁ: D 0 DY S A :
I 70413 147,08 17 SO 2D 0T 061D 7,00 wepaeen g
1 T 9ckie] o0t L | 0LEEE | ostb| o0& 42| votiz
- . . ‘ Asto g ()
-7 i (W07 e @l ¥4.007 [TLO0T (i o0 [007 | CFL@s i
[ = wa _\ | ¢ a// 7 g ® XY, O .QQ\ 000 \ _ "IM 1030044 ()
/ .,_wﬁ..\_\. v T/ s550] .\\ Sl eh 6 000 {((s1af 1LC°To7 I Adg (T
o Z Odﬁ @ g/ am A omnn Q_HW 8¢z (sqL) 3stoW “IM (H)

.. . _._ wnoy p3s £ 4 (3
(277, Diyo | Ry c/l rolf bGH| gip( 0§ S/ A 5/ 3uno)y 3sioy (3J)
o U] £ 9E I 09L 5ol | atal | 0%el (5927 | S LT A men T
. . AR 4 3uno) p3s £ 3 (g

Tev | OO 396 | 81 F |$G6F | JGE | BOF 95 & 3oy e 1)

..... TSR SR " 1(...-.F....I < Qw 2 .
59 Y3deg 29g4d (8)

8 | L J S * A > / T ISqUNN 3531 (V)
Zi5 1 tINNOD QUVONYLS JUNLSIOW | ST ) TITTTTS -

29z 0D aivawils Emzma . : 5;\% PO S : 0N 80L

26/ BC 14T T | B B e VI VR i

LIIHS -NUOM HIL3IW ALISNIC ¥VITONN .

CTNAC - 1MW IHAIAA AN | UINv AN



uejoLuyoay

NOILVYINHOHNI
S$S3ANISNG TVILNIAIANOD

paJdinbay uoyoeduo)

. e e ol & T ww.\\w w.f T = BEIENG

S e A e WA VY A= Z 1Y 51 2 g RO
I B2 S Y DA CT e 5 eorold| o e uo13e207 (N)
ISLoW % (1)
i B 7, oy T e T [J; | 0+ 1 dwg ¢ ()
T Ay 77 7 7 1 R ] I 4035043 (7)
A A RV A T $G LNy 05 o, "W AIG (1)
. 0.1 - i < i A \ e o | (SAL) ISLoW 3M (H)
JURG) P3S £ 4 (B
s m_..: \ (75 | D2 ] W Or el JAE REP 1Unoy 3stoy (4)
Sery L7 ‘M 0o ] g e p— Pk o N o, [(e3/AL) am 3em (3)
92/ Ll LS| Rk i 27 HUN03 P3s =3 (a)
FET | 257 | O%F IR Ty : s YUY "SU3 (3)
Yidaq aqoud (g
<, Y oy o/ =/ 1y 7/ 4 43qunNN 391 (Y
“2 . S/ *INNOJ QUVANYLS 3UNLSIOW D A YRV

2. D2

+INNOD QYUYANYLS, ALISN3Q

S/ ve/C AT

0

J133HS

WYOM Y¥3LIW ALISNIT MYITION

CUUNQ — LAWAIANA UIMNL WIBVATN

; ____-"ON gor
7,..%.«,",.0 U VAN +133004d




NOLLYIWNOANI
SSANISNE TVILNIQIINOD

L3IHS -NHOM H3LIW ALISNIA MVITONN
QUNQ — INHIMNG WIMNS vIDUATD

Aw\? NQ UeoLUYda) . e\ooﬁm padinbay uoLjoeduor
| | L8689 <9 - L89  2¢9
w9 | S8I| BEI| LRI o | ke | FERI | R R
.l.lm.wcwq . { %wtaﬂuﬂ.ﬂﬂlw\au:g_u STAIpIR Ay o ?ﬁei. U245 U eyl o Voo s G

s TMW\% W 102l | so w&kx\\»ﬂﬁ &ow&xmﬂﬁ.\nﬁ: tws\“\u.mbm A0 .“\\,\.S\\Q‘M\mw.a Alxw\\ \Q\W \\‘Mﬂf&\w\.ﬂﬁ\\u .
[ </ v&\um\\ (xs&\wt?wu\ N ,NQUW\« brept’ Wﬁ& b w\«.s\s\_mfxoqau (pree %@.\..wnx {eren ebv..s by Fw,&% ﬁur.\ouu Uoiaeao (N)
BV B Dag | Dl vgre|  palw waee| by |
. ol . ‘ i asto 3 (1)
#EX| Q\Q_‘QQ.\ Y000 | 400 b00/[ % 90/ Z500( mw%\\ 0+ 1 -duwoy g 1)
aa/! 2o/ 0/ e/ SO/ SO0/ sol $of "IN 407504d (1)
LIV TS0 | 8 sol [0l | G50l (%o7| X oI §%07 TG 1)
06l |y B | CUT 222 7St 30 | (9 | Se [ TSTON TR ()
gcal QMQN Jo/ N ANE Sy - Ol 097 JUNGy p3s € 4 (9)
: A JUN0Y 3SL0[ (4
Tl TN | TFST [ 7457 51/ GG | <SSl | U] po8 o[ [(eHran am ww (3)
psel TUNoy p1s = 5 (a)
ZidR 22 AN ARIZANIAR 2 AIRL YA AN
I T a7 PR RS, , g | we e )
F G 5 5 174 S A A RN )
7C 27 :INN0D G¥YONVLS 3NLSION Fhels sve DT TOFEIT rymwy
\.MN * INNOD QUVaNY iwmzmn P _*ON dop
LC6(-£C FaLva 2 [SET7 193004

@



PRI S -

NOLLYWYON!
SS3ANISNAG TVILNIAI4NOD

) .gnwu?ﬁ.._&_. » ﬁ M * a& M - nwinvmm cow»omasou
EVANRYA NS A b

: » ' . - .
e a pe » . o o ,
Lﬂm.n.. 2 x, ...;.“ ¢ N..\. “ .s.:...:...r.......!{.yu........,l AW .u\. \Q N N
.

| | e | | u013207 (N)
39F9% ) R FIZ o] edbp | ekt sLRET] gablt|  o&XIT

ISLOR % (1)
G Y . ﬁc..\ ._ co\ T c O.\ T «Qs U9/ Qv | 01 -duog % 1)

L gle0 1w [T U 0/ < Y S EEEEETE G
2 - S \

C9ES  ef NS B A ﬂ_u\m.e\ 7a o \u._ P, Jm = ..Nu X — "IN 4G (1
o T . 7 RNy X TR Y EN A SqL) ASLOW IM (F
s N | é ef\. g o.w [&1C \m ~w. L oL/ (sq1) 3sLoW “3M (H)

| - | . uno) pis ¥ 4 (9)
! ST G T 6 | A50 1 otor PLaT REeOl é%o 1stol (4)
a._w. . .uw i o Ry \w, 2 cww =] | 0 \v;m: »m . «w ﬁ = Q.. QN w\. 0,} m; . Amt\f.v wus ,pmz (3)
o aunoy p3s = J ()

S e Wy 2 . . .:.L«._ - x 2 y -~ . : . . y e o « T
} o pr | TSP #fr | KEF | PP THE| ok | o e )
. 9 Yy3deg 3qo4d (g

A b 71 </ [H | o | L TRqUNN 3551 (V)

.27 *INNOD QUVONYLS 3UNLSION . . . RN L YUY
{ow, LANOD GUYANYAS ALISNIC **ON d0r

BT ETG ZraE | | T 03N
S . . LIIHS MHOM ¥d13d ALTSNI@ uvaTo0N
S . i * . ST0S — ANVAWO0O ¥IMOd YID¥OI9

RN




R

NOLLYINYO4NI
) SSANISNg VILNIAIINOD
Qb “uefstuyoa Q Q \ padLnbay uoiioeduoy
b5 | dst] bil] OBL] TRUT ZpL[ L[ IRC e
— Y B T9 o 2l ~E7.0 <
= w gt [ — x%sv &M(_n, L m. 55 PN .&n.\.\t \N V Le uoL3e207 (N)
OT+Gi| 00l wt422| obtE?7 | oisz| vads? Lerfis e
R ryeramne SR IUDUURGIUSSS 4 3 ?Mﬁ. 55,__ % ()
G/ Y ey I REY; Qaf Q9 )5 0+ 1 "dwoy g ()
L 0/ Y, ca’ Qn/ aN 7 aqQ] qaf IR 4073044 (T)
%.dﬁﬁ\ ? VL\ .N.ﬁwl M?MWGN ~ &qgﬁ .&;Q oﬁ & Zﬁw* \.M}F 1M Adq :.
Lt wn2 [ dTeT | LT | pee | b ke | BEE | a7 |G mm (
. N E . 3UN0) P3S £ 4 (9)
B Vi R0] 290/ rm %\ TETT & 9 It {~ts * \ 0.5 : Auneg 3sioy (4)
N o m:m\ g p( DS \ﬂmd\ 0 {» 5 \ o nf \T A |(grd/aL) ..§ 18R (3)
_ . U0y P1S * 3 (3
| T AP G| TR IsE| aTh | Tes |
. - ydag aqodd (g
) T.
I¢ mx ) m;. uﬂw mm wN \ Jaquny 3s3L (V)
Ay ukz:.ou QUVANYLS UNLSIOW bet pf 1 (70 Yy
Jofo et INNDD (YANYLS ALISN3d »m = "ON dor
- oy x.\;..,,.«w..lum_.% /S (772 103004d

L3IHS MYOM ¥ILIW ALISHIG MYITONN

STI0S — ANYAW0) YIMOd ViDyoan




NOILLVINYO-NI |
) SSANISNE TVILNAAIINOD . )

ﬁ/\\ paJtnbay uoirgoeduoy

g& ... O Cimrl. i | G el s 1 v "AS13 (0)

] @y 6 L (o
! -y v 7 -7 | = eyl Ao E g
Il AR o3 e ARl A DA
) . . A ey de QY
s ! H . . - S, T S : N Ly T . LI T 5 ..\l~ .\.A\ e ...\ % CO—. ,muo \
T B ) e At Cramiceg | 2 i e Glrid e L u T - e £3e307 (N)

ISLON 4 (1)

¢ L ; \.. — TP, e N . Sy , ./ - - = . *
e w.\ e \ . -:/ ; mx\.ﬁr.‘,., ; - h>\ . mh.c \..\ . D\. Q\\ fnﬂr ; ..\ \ HJ > H QEOU N Av:
Suf gl | (i P sy o/ "M 033014 ()

. (%
T N YR 7 L0 oOSe/  pro/ M (1

R Ce S oV 9% IRV B A Gz | () I I (H
Gl S NG 091 | - e .w PR . | . N0y p3s ¥ 4 (9)

. Q,\LQ\ unoj 1stol (J)

s e | TELET | A7 (s Aty am aen (3)

3uno) p1s = J (Q)

Sy Qr ¢ Ce SEL | 9L f O +& - | 3uney susg (9)

y1dag 2qoJd (g)

= e s </ — 7 P o _ T5qUIN 7581 (V)

~ 1 INNOD QUYANYLS JUNLSIOW . . SRR eI

’

TINNDD QUYONYLS ALISNIC T QN 80P
R P 1\ . ) : 193004d

LIIHS -MYOM YILIW KLISNIG HYITO0N -
", ST0S — ANYdW0D ¥3mOd VID4039




T = e e S

“ NOILYWYOANI
¢ . SS3ANISNEG TVILNIAIANOD
", ‘ww\ / uepotuyoe) padLnbay uoijoeduos
; R o TR AN "
e Sk STSTTURL] s A A LFL T STL 3 0]
. S . - e e — - »
Ny ......m.. N\. ..V, .M_._.l \w, - \_%.“ Paﬂ G U — .l.w L7 o w\n\
e, . g _ . - i i Do e O uot3eooq (N
VST el e DL g P o I IR AT ol N R AT S QU973 (V)

ISLOW %

I “duoy g

]
ofs

(1)

“IM 1032044

(c)

— “ T ]

L0 L ef O ¢
LLg | FLoll Bl O0FG o | T6o EGC | 09 nAda (1)
W R R 30 G =T E &I L 05 G (sqL) 3sLoW “3M (H)

v]e]

3Uno) Pas ¥ 4

(9

0 Vi N0y 3SLoN (3)
Gl | oot [(c347a1) 31 33M (3)

JUN0) PIs ¢ 9

(a

e .\. 5 b QzZ 4 oF 5 .{:nw ﬂ oG T T Juney -suag (9)
' Y3dagQ dqo4d (g
& 2 & C o -z ; 43quUnN 3531 (V)

T 2INNOJ QUYANYLS TUNISIOW

¢ INNOD QUYANVLS ALISN3A
) e ﬁ..: Am y nm.;\ﬂ

4

v e S
;

133HS YOM 43L3W ALISNIA ¥YITONN
. SUOS — ANVAIWO0D ¥IMOd VID¥O03D

0N

: L
A TR YRV

gor

T 19300Nd



SR L 5 e i 1l

NOLLVINHO4NI . .
SSANISNE TVILNIAIANOD 3

;N»\ ﬁa\w :23::8._. . , DQMV c % \ | padtnbay uotioeduos

SR Y B 8 2 3 B S i
nP.%WM.mv.W T ._. .m»._. n..w Q.N h,.\... Sy R fR %iﬂ .AM.........}»,? RN ) .w mM\r ~\NNM.. %lﬁ:{l \”w N # QM

UoL3e0017 sz_

. C e e : Lh A ' . . - . oo | oy ,v.\
DY EY o S ngere : \, o) 2] RO gl ool E |
- _ 1stoN % (1)
Wi o, Ty T RN \.” <phad 7 _ as f Gr 0\. ‘ 0+ 1 -duo) % )
P [ Y L/ a Qs Y Qa ¢ ., T TN 4033564g (1)

- \m/o\ [ «Nw e\ _Mﬂ., WQM "IN Adg (1

L st % Ll ™z \Jm C| LT | A€ ¢y |90 15000 3h (W)
SN A . | UNG) p3s £ 4 (9

A" _.o.._\_%__m YL o] IS0 ® al ST 95T UN0) 35101 (4)
SRl | seel | S [ TC [oser T .xw (& Q] [(e33790) 3R 380 (3)
| I | . @ | - | JUno) pas + 9 (a
20| Vi | Wk | otk | FrE | AEE | 9 Ok | &FF | o swma )
. 3 : gt ~ 9 TEGEEELTN P €

g £ . | s 4 S > R J3QUNN 1551 (V)

SRR

e *INNOD QUVANYLS TUNLSION : : WL s YIYY
f i< S1NNOD QUVONYLS ALISN3Q : :*ON 0P
. :31va S

Ll AT FTEys AT 103004d

JATHS -MHOM muEz ALISNIQ ¥v3TONN
. 7108 — ANYAWO0D ¥IMOd' VIDY0IY

ERP I LR



B S

L33HS .v.Eoz Y313W ALISNIQ ¥YITONN
S0s — >z<m.§8 4iM0d VID40319

! NOILLYIWHOANI
\ SSIANISNG TYILNIAIANOD
v [ /et ) uepdiuyos) padLnbay uorioeduoy
0L/ &) a, 9/ |
A e : . u v — _ .. —— ; ; mp——— “AD g
8 g (5 Al R See |4t ¢l YA A L3 (0}
L — \V.._ 1 &/ e | sn\ V\O = .r,.,,.”.mﬂnnit......t‘c ER \\..fx.._“. . .h...v, ST | %um.% 59 Q \
| v { T Rt B PR .u_ “y 3 _J = M ;/ uoL3es0n sz
n‘..ﬂcﬁ_\v\.ﬁ\w ,_.u .w \% n @ mw .,.._v «u, nﬂ, f(\c._ w& < A., Q ru T\? N Q0 ﬁ../._. m w p‘\;m_,u\ i
| - TSION & (1)
A CLe 00/ .%\_ QU b/ 9/ ¢+ T *duwoy % (%)
L0 oy X7 T XY Y, <97 "IN 4033044 ()
. 2 { .. 1 : P R ﬂ P \ ) g : : r
S B R Y Y YT PR R T B parl & oy + 0/ W Mg (T
2 Al QL ope| Awe | A ze | L& s .5, ¢ | (5QL) ISION "IN (H)
juno) p3s + 4 (9)
Yo 2971 2% 77 704 PERE T7 3UN0J 1510H (J)
LS, LET ] 57710 PR 0. Dy of |(g¥/a0) 3K 38R (3)
. . JUnoy pis = 9 (g
E-S \v £ 1 b _% ks 9 w__\m,. UYp Q K.n.xs Jr ¢ty 3uno) “susg ()
7 y3dsq =qodd (g)
i Syt ZT L7 1] a7 71 “TJBqunN 3531 (V)
T ¢/ tINNOD GYYANYLS JUNLSIOW WA dTS SNy
T - ©1NN02 QUYANYLS ALISNIQ \ 0N 900
/2. :31Yq

\?\u\ adr ¥a's 193004d”



ok = P ank

NOLLYINHO4NI
SSIANISNE TVILNIAIANOD

PR e GOT Pasinbay uorzoedioy
‘.‘. tat .

N A R N R VN BTy R v By ¥ g Ao T4 GENC
ST E | g R 4 BL75T G~ LT 5%
_Ee FE AN m. Ce P G$MN oz il o i T »mJ.\..A_.Glﬁ OO+ 0z UoL3e207 (N)

aston % (1)
B R N Q7 OV oer |l =207 w 7] 1 -duoy g (%)

TN BN T Ok P 46 G0/ 0| T A0R04d (1)
POl SR Gy | OT0T | 196 | e LC | ZZ97 T o) W AIg (1)

- - 3 N

TS| S/t | %97 | sec | 2s¢ | Zo7 ETF | L Tc | (S S ()

: - 3unoj p3s = 4 (9
Q&I VO 2UNG) 3Sto[ (4

G GLT | 2Ll [(gw/a0) ~am 3om (3)

| _ A P [ ¥umo5 73S T 9 (a)

B COF TSE Om.m.., | EL b va 0T v oc+ FUnoy -suag (9)
| | - | o | . . y3dsg sqoiqd (g

Y . \.... R M .\. s, - 0 X x, ) T
L& vy Ve LR 8 v I

Ll U | eeel | Ghel

J3qURN 3551 (V)

—- —

&6
}T\
¢

{0
o

; . {
$INNOJ QYVANYLS JMNLSION _ . ,e_,?_.,.mg_..; “E%

: INNDD QYVONYLS ALTSNIQ _ RN
L ~]7-6 ‘3 . : : 1930044
LIIHS YOM ¥ILIA ALISNIO $YT 100N |
© - STHOS — ANYdINOD ¥IMOd. VIBY03D




i

- ’ NOILLVINHO4NI
L. \ ] SSANISNG TVILNIAIINOD . _ . )
. {4 [ | uepoLuyssy @] [ padinbay uolrjoeduoy
L \ (J1 [, 19
S CrAS BE E A EA E A A L

S\ EF 0 | F O | Lo |FESC S| e | BO0E

: _ _ : \ uoL3edoq (N)

LS8R esAT 02~ T2 _SLA T 09+0Z | vl AL/ e FR/ or AL
| | | _ . TSION % (1)
a0 tn/TITAO/ [ ee/- | @el | Qo7 | oW R R )
Lo/ £o/ VR e oG/ gL aQ/ 9q] “TW %075044 ()

7| %k 'gal | 2 ‘ol | 719l Ll | 7oelgqal "W Aag (1

2 g9 .
sl L ool | TT2 8%2 [ 27 [9Fhz |3 Te | 1T | e W

uno) p3s + 4 (9)

270/ 0207 | £997 [ Rz =7 TEIT | el 1z & 1/ T/ unoy 3stoy (4)
O7ETl | _rger |00 /| 9Tl [ sl 0BT (o Tl Q0’5 [(e33/30) 0 380 ()
. . T — T .. , : TUN09 p3s = 9 {4)
2375 27 ShLt §5A4 . ZF b .S 5 %S 5 4P 7UN0) -susg (9
_ .. . ‘s TR A o . .‘w ~ yadaeq °qoJq (g
- i b | . | o | |
Y %/ </ 21 77 07 A T5qUNR 758 (V)
[(_T7__ :INNOD QUVONVLS FYNISIOW | . . G d 7Y sy
[CZ TINIDD QUVONYLS ALISN3O ._ . ; :"ON €0P
o ] ;ﬁ\@v -31¥0a : : AS]SAHE N $193004d

L33IHS NYOM ¥ILIW ALISNIQ ¥yI100N
© - ST10S — ANYJIW0O .¥3IMO0d ViDuoIo



ey

NOLLVINYO:NI

SS3NISNE TVILNIQIANOD

B Vo TR ~ s41nbay uotzaeduioy
§ \\@ Lotuyds QQ\ P : ?

[ 2] oo T3 2L 22l T 70 T 9L 52L] TR
GBI &0l BN 00n] <1y o0z |
SOb ] GETV R o ln L og¢ T S AST| GLieT| 094+9Z] w49 z 1013207 (N)
) . . ISLON % (1)
e/ | 28| 2T —2es e/ | el | co/ Jo/ | TFT @m0 E ()

S0 | TO/ | Tol | S| 207 woi]  wwemam

AV

T | TLO S0l RG] €T BV Ol | £ 80) A (]
9

g | el | Le gve | 19T | oz | g¢z | LlZ | (a0 Son )
. . _ wnojy p3s + 4 (B
Do | Wl 080T 0907 0go7 | Gidl | o7 | QU7 TUN0y 3510 (4)

iV Y4

Lo, | GYET| L8LT| S6l | 8| 2o e (A e

3unoj pis + 3 (a)

A A - I s UGy -susg (37

._ | | | | | _ U3d5g egoaq (g

S e | g .y — . — R Jaquny 3531 (v
i v/ £/ 2z /¢ 0/ A NN 3531 (V)

{

1 INNO2 QUVONVLS FYNLSIOW . _ TGOS ry3uy
2 INNOD QUYANYLS ALISNIQ T ICON g0p

e o rliva ; < 123r0Md
Co Sy .\ N\mv -

i s 3
. L33HS -IOM ¥ILIW ALTSNIG dvITONN
. STI0S — ANYdWO0D 4IMOd widyoIn

K3

e e e

Lo



ST TRRORE - S8

zo_Es_mo"_z_ i
} SSINISNE TVILNIAIANOD A

A _ " "
\/\N..,. AL Ueidtuyosl @) Q\ padinbsy uoiqoedwoy |

w0

; . 7 P .

Lo b e i (oo /e WMNl 4 | L YA B 5 m: Wv il | mq/%..,.\w | *Aa13 (0)
PR EY RIS =Y Sy =5 7700 T 3 I700)

S el ey GEAC T DM T DR R T R B © R (R S uoL3ed07 (N)
P LR W it Lt Lo e ST A
N ——

. Z T N ISR % (1)

e gt T LDy = L0 O =Q( | €+ 1 o3 g ()
W 7 8L Wi - o7 & O7 s Gl VY "IN 40320.4g ()
[ PO AT ) Loosloe Lol L s Era] R | M Adg (T
PR . L ie ome | T2 | Tl T2 | z£4 | (SAI)ISION Im (A)

o)

uney p3s £ 3 (9)
o SN sl e vaa] GOy Qo] YL/ . D901 | aunog gstoy (4)
ATl e, sai-l s el |l UBCl (21 |- o@el | GIZT |(e3/40) am 357 (3)

3 | . B JUN03 PIs = 3 (q)
ran w & Sy o o 7 Ok ¢ F 3uno)y “susq (9)

y1dsq aqodd (@)

3

o = | G e 3 ~z | T5qUNN 3551 (V)

2 INNOD GEVANYLS FUNLSIOW : T e g YTy

1INNOD QUVONYLS ALISN3Q : . . UON €or
_ iAoz~ . S 119300Yd

. LI3HS -MYOM ¥ILIW ALISNIQ WITOON . . :
*. STIOS — ANVAWOD 4Imed vioyoas - - o : T




NOLLYINMO4NI
. . SSaANISNA TVILNIAIANOD
. Q.N\A: ) cm*uw:_ﬁﬁ . .Q\D = 0 c \ pad Lnboy to.ﬂum.n_e.oo
/r0 ] e =al]Ere] wae| ga | s 977 e b
NS VLY P A..u%t&;.._)t_; y2 g u&; L WM\\ 0S7 ..ﬁn”t_ _ B Jw uo13e307 (N)
PEAD  wr#Z odid | _sltp S9ELT ostE gst?l 9L T/ o |
. . k _ G L . ) ISTOW % (1)
00/ | o) Y, Y2 ®7 | od/ 5a7 N0/ | e dwgg (3
.hu.mc..." D 0/ ﬁ...w _.f nw Of ab/ - . a.c\. ma\ % O _ "M Louuo.a.. QQ
ah.ms<‘\ﬂao\. Lol &_%o\. :m1mAK~AP.\oa. P %‘%ﬂw\ "M Ada (I
_sideierzz (e |y | e | e L gUE | CXr | o S (W
. . : — UN0y p3s * 4 (D)
IE&of 2977 02/l | A3 91 Xl 9l | 7501 %< 7] TUNG) 1510H (4)
Q5T | S€CT [ Q07051 SbT \ﬂm)w\. 1 o'§C1 Q0G| M.:L [(¢33/791) "IN IM (3)
. _. , . : | uno) pIs = 9 (4}
Fht | FoF| 994 2| I 97 | Rob 3L < 7o) 5030 (3)
- | | 3 N i, 3d3q 9904d (9)
&v ..P V \V/ VW | ) Mw IN \ T J3GUnN 359L (V)
T E7  tINNQ) GUYONVAS 3dNLSION T Tl T SN
(57 N10D QUVONVIS, ALISN3Q 7 :*ON 800

Ty g

.

J33HS -NHOM ¥3LAW ALISNIC MYITI0N
- ST0S — ANYdINO0J ¥IMOd VIDY039

\C\m a\?\ﬁb :123Poyud



NOLLVINHO4NI
SSANISNS TVILNIAIINOD

Www VNMNWAN\»., UeLOLUYos) ) AMUVAHVN | padinbay uolyoeduoy

el L 9L g9/ YA __mﬁ_m;. _ n_.Pme 7 7 | "AS13 (0] -

-

»

00#F | Bt QUFE| O€ A9\ 9| k9| czHE| OO HorEeT ()

. W | ISLON % (1)
ol [ qel | =l so/ | o/ | Tol | <o/ | 107 TET@mIE
L of Lo/ Lol | pof el LI/ Za7 SQj | I I030Id ()
~8OI 1 18dl| Ggol | ve7 /| O v/ | LLOS L8O | S 0/ "IN Adg (1
Lz 961 Jo0 70z o] bl YA / TC | (391) 3SToN 30 (A

unoy p1s £ 4 (9)
D& Oy /o0 OSO7 ooy, A o000l | OFG CO7 7 TUN0) 3SLOH (4)

O
OUT | LTTT| Sl | Seel [~ 272 PLel | £720 | O9ZT (A0 =en )
b _ _ S 3UN6J PIS = 3 ()

UGy -suag (97

G
)
N
N
A
~
Q
N
<

SO 978 _.N;\ 0% 9ZF

[3deq 2q04d (8)

1 =l | =1 T 7 ol | & TEQUAN 3531 (V)

7T tINNO QYVANYLS JUNLSION " | T P9 tyawy
C oo +4NN0D QYYONYLS ALISN3Q . . :*ON €00
_ Al =00~ AN . : _ A =T : 19300¥d

LIIHS -NUOM YALIW ALISNIQ ¥YITINN
-, STIOS — ANVJIN03 ¥IMOd V194039



ANRWN\MMW\\Q. “uepouyosy

NOLLVINHOANI
SS3NISNG TVILNIAIANOD

“o E ]
OQ 0 Q \ padinbay uolioeduoy

¥
lse] axc | Lo 75 ¢ 5C 5L | S5¢ 557 YETER ()
< 9,52 )| | FTON | 37 ] - P TS
e WMN, RS NNQ\,... \ﬁ\l... WM\ow = s Vn..ﬂ uo13e307 (N)
TECT| AT esffE] 0BH(E] ongoz]  okoT|  crels| s74b
| - A | TSION & (1)
o0 an/ oo/ @O aly < e/ awy/ 01 awoy g (¥)
@9/ g/ o0/ 307 a0/ 89/ LY 897 "IN 103264d (0)
ol Aol | BP0 [ B Tal | pCa| Tgal| 4 1] el
Lyz | 2%/ | L'22 Y 7T Pz 6L A 74/ | (540) 35100 am (H)
| | Y | TUncy p3s £ 4 (9
\Vmc._\ YA 77 \. \\Fw.\\ an a\. \vm. \\ . .\NsO \ \M\NQ\ . Q%“w. p::ou 1510 (3)
AL, [0R Tl LS5l 16 ( olsel \ﬁ%ﬁx k%q%w\ S & [(g33/91) "W 1em (3
| _ P | e JUN03 Pas = 9 (g)
DP9 BE| E | S ap | | v e
B _ U3dag 99044 (g
| %_ (. b | .s\wf__ V“ C 2 \ T J3quny 159] W)
TTZ7 " T1NDOD GYVONYLS TANLSION ST FEY vy
I N\. : INNOJ QMYANYLS ALISN3 7 $*ON €0r

YRV AT ¢ 7T+ 103004d

L3THS NYOM HALIW ALISNIQ ¥YITION
© - SH0S — ANVAINOD ¥IMOd VIDH03D R g



'

foi SS3NISNa WUNSGLNGY S o
¢ L \ Yoil gi.o_éo&. o, 0 0 [  badinboy uopoedu
A T e R
75 — PR T[T 5 |

il . L : uoL3e207 (N

sttee | st E s | osdgz|  gecx :
| | S ._ | TSTON % (7
72 B T ;7 1 v/ 07 a7 0+ 1 "qwoy ¥ (i
\4 (7NN I \«m.s\ . Q7 N,.o_\ Q7 AZu\ T 1020044 {r
oI T ol [~ b ial TR F T BT W (1
9407 [ iz S &Y VET <7 YTT S0 aston an (n
e . _ 3UN0J pIs £ 4 (5
299/ 1/ of 2L.0/ 48 L AT 85T 1UR0) 3SLOW (4
SRTT [ 02l [opel | SC2 [ o2l [Tt f@mmmn
_ . T = | . . |~ 3uno) p3s ¥ 3 (a
25 A7 £ Ak ZZF 275 | =5% 7007 ST 5
| | , — 03050 59004 (8§
% </ </ // 0/ ( T J3qunN 3581 (¥

*INNOD QUYANYLS 3¥NISIOW
$1NNO3J GUVANVLS ALISN3G

o -311va

L%

LITHS NYOM ¥ILIW ALISHNIG UYITONN
- §N0S — ANVdINOD: 532 VI94039

Wil of i ¢ Y3y
. - 0N €0
Fi 0T T2 19300Y



) NOLLYWXO4NI

paqiLnbay uotioeduoy

e oLuyoa) SS3INISNG TVILNIAI4NOD JN 077

el | e 2o 08| zugd | cod 108 008 L3 (o

~ v . 4 ..n.. . G ; S ;
B edok| . | B LISE G- . _
. \ o ,...Mv Lo = u... _\...n_., «u .,.xw + P C - ﬁ;w.‘ﬁ;.miﬂug\ Q n.\\. ..\hx.u.x.ﬂ .Av L.. “V\ .\.&ﬁ & | \ mm \uh\.u. h._ .n.. \.....L & uo wPﬁUOJ AZv

sto % (7)

PO L Cr (s QR R e b Uy LSS 0 T Tdweg % ()|

T e b A ER A ¢ e 5 E ,w & s "M 4033044 (T

= 700 Dol TLL e @l e | r oo LsQ/ R T Aaa (1

Y e &0 | Tva A A - < | svue v =z | (S4L) SO0 3 (A)

uno) p3s £ 4 (9)

O] e/ QO oS0/ T VLl JUN0) 110K (4)

I w0y OFZT

il YA Saw {(g34791) T 38 (3)

3UN03 p3S + 5 (0)

TUFE T v F 8ol | ISF s £ 94 gLy CrF aunoy “suag (J)

yadag =qo4d (q)

kS

Y A

2. 1}1NN0D QUYONVLS FUNLSION | VO 3 i Mide s

SEN
) INNOD GUVONYLS. ALTSN3G :*ON gor

\ N kI | : B | o :10300ud
. L33HS -HIOM ¥ALIW ALISNIC UYIT00N |
- STOS = ANVIN09 4IMOd YI94039

oy



sk p

\ SS3NISNG ._dﬂvmgns_ww_w&
..;W/\V_\\\u\mﬂ..cfo.ﬁ:zumh %m Q Q \ “padinbay uolgoeduog
: T lve \Ngm _me& .‘Nec_ e REIERG
B Il Rl 4LV S w. £7% 2.

L9 #EG 0tS56|  VEALTIL| ClA#h O 97 uor3esoy (N)

iston % (1)

A0/ | o/ | 7O/ [ 7oF | 4ol | T

=07 507 N 7 90/ 3 4635044 (0}

820/ Y40/ Y e 0/ L ,\,.\u ¢/ "IN A4g (1

L' Lve [ 7C T 9 ¢¢ | (SAL) 35100 “3M (H)

| | JUNG3 pIs £ 4 (9)

0ol QrQ/ Qs Cf i\ 0% /7 TURG) 3SLOW (4)

oAl Ler] A Q.%E G TCT |(e34790) 3m 390 (3)

| : | FUNoy p3s + 3 ()

Oz F ol & T HE LZk L8 3uno) “susq ()

yadsq 2qoad (9

\ £/ JIN\ A .Q\. < Jaquny 151 (V)

Sran &MM\ 4 |
: D3 QUVANYLS TUNLSTO T YAITTTTEETTGS gy
: INNOD am<az<km ALISN3Q Y T 10N €0r
w0 (s A \ATCTNGA .+ 193004d
LT :

L3IHS MYOM ¥3L3W ALISNIQ ¥YITI0N

STHOS — ANYAWOO ¥IMOd V194039



ST — e e -kt a L

\w\\&.\m\ uegdtuyosy

NOLLYINHOANI

SSANISNA TVYLLNIAIINOD

_ ki -,
\“ Q Q \ padinbay uoijoeduon

SCI| LI 219] DA ZZ5 [ eL° )
G 3L738 d— BN, op| " S B o
ObA| ot errrt]  omzl|  ebtll] Tl HorIE0oT (M)
. | .. 1SION 4 ()
g/ 0D/ 9/ Do/ IO/ U/ | tE1 dwoy g ()
\N® : %% 0% Nu %) r\\ m Z ST "IN 40723044 Q,.v
; TG 9L PEA IO L 4 FAY ] I AG (1
e YT T g | LGl | vERZ | orz | (sa0 TR ah ()
BE | TUn0y pas £ 4,(9)
e Y, 08 & Ok | 0T < | TUN0y 1510 (4)
\(\Hn.m \_\ HMMQN\ cusdl | LSBT 28 2 |(g337a0) "Im 38R (3)
| bl E B0 UMY PIS £ J (a)
T ¢k e Z5T Z 7 N0y ~susg (3)
‘ U7d30 5q04q (g
_m. . .m‘ b < 2 / A3QUNN 1531 (V)
P I
S l/e] . il . C ARG AT ﬁuuqo.ma
T - 1330S ¥YOM ¥ILIN ALISNIO ¥VF1ION
+ - STHOS — ANVAINO09: ¥IMOd V194039

L




= i o - wpp —

NOLLYINSO-N!
SSANISNE TVILNIAIINOD
A m i
W\ : ueioLuyss] Vi n A_v \ padinbay uoLyoeduios

/

X\
NS
™~
4
$_
NGO
IS
~y
~
4'\
b
—~,
s

) TICT anw_ki LS/ "A313 (0)

i . gt ¥ - . A o~
\\.4.. .‘..H..‘« M\h mI\.n\.r» e ey e PRy ,.\Nv - \muhmn\. ~\ \!\/: - B e N.. w% \ mﬂi}i\.\ib!.?l \, .Nu JCN.
- o ] N _ uot3ed07 (N)
19 FOT | o5 Y2 Aol oXtphT| b SLAZTL gatit|] o HIT

Iston % ()
s, cay GG/ ey Y SN Toh . _a: 051 "dwod g (¥)

/ L £ ._w v/ S s VT A O/ Uy mw\ / "IM 10330ud ()

N el T SV g [ E ST S Aol TR LG
- ol ¢ .... . 7 .... g 45 ¢ ; § - - 1] - . -
iy ¢ /. A G R F0Z [&(T ‘xﬂusw b bl (sqL) IstoW “3n (H)

noy p3s £ 4 (9

TR a7 A [ Asal Qf Nt plal 2201 IUN0Y 3Stoy (J)
BRI VLT bl | oSl <9l |9l oy (68790 IR ()
. unoey p3s £ 9 (g

FTE | e | 290 | pRE5F Pb | THE| BF 3oy Tsued ()

(
9 y3deg 9qodqd (g
- i
{

J3QUNN 3591

5 | s/ %7 [0 /7 o/

11,27 tINNDD GYVANYLS 3UNLISIOW IR EN

| ¢ -+iNN0D QYYONVLS ALISNIQ : . = o S ON 900
Sl _ o *31va : et

¢ { ~C m‘ &w ‘ »&\A Y ) ..Gmwomm

L133HS MHOM ¥ILIW ALISNIO YITION -

. Yy
CHNQC = INMHARKNN UTMNAL WiDUN-ID 4

DL -mH.N



NOILVINYOANI
SS3ANISNA TVILNIAIANOD

S umpoLuysey padLnbay uoijoeduo:

o I8 . pyn r— e - -

wu.%.‘.) £y fi m, . A - AR (RPN R S (. A AS L3 Aa
B B s 7 475 A~ e

se y o . T ......”J. ..l. ..\.....:.. A _.” \. .\.T. R e 3 \.);.mm _l\ - Joan T PV A uo .rnﬂﬁUOl_ AZV

Istow % (1)

R X2 —Zo/ | o/ T )

< I/ "IM 4030044 (7)

oS/ Pe0/ M Aug (1)

G o N a7y ({7 | Zrto g0z [ (5qL) 3SIoW "M (H)

1

i TEE SR IV B \... e L6, - juno) pas < 4 va

090/ 3Un0) 3SLOK (4)

¥, A .5 5 A T e, Z Lol . ((g3H/9L) TIm 38R (3)

N0y pis ¢ 3 (0}

B : Qrv 2@ Ll R T Nk FCF 1unoy “susq (9}
T (3daq 39044 (8

- g T e — ™ e . PR 7 -
y F/ =/ s/ = 7 7/ 4 43quny 3say (y

< INNOJD QGYYANYLS J¥NLSIOW _ S f._.__”,.._ Y3NY
+ INNOD QUYANVLS ALISN3Q . <"ON dor
€. f =l ", +31Va . , . ] $10300ud
L13THS MYOM ¥3L3W ALISNIG dVITINN 14 )
SUNS — INYAINA UIMNI WInuNIN -




*INNOD QYYANVLS ALISN3Q

A)

) e oy Gy 13

LIFHS MYOM Y3 LW ALISN3Q ¥Y3IT1ONN
CHNAS — IMWANNN HIMNS WIDMATN

NOILVINMOJNI
ssaNIsng TVILNIAIANOD
e .:m_.u.Esomh. . pa4inbay uorioeduos
. A I Do AT oA ZFL T S84 ERQ
A—h N G A= BT - £ o =B L7 50/
) T ke e ; - - — o T e O°F uoLaeno
T L, . A eV ol PSR Dbl h ot sl 8T QU -8T 138007 (N)
ISLoW % (1)
\‘. \\J\..n LA/ R \,\M 5 A\\q mv\. mu.....a.m \,” . 2 / -, m\J\ ﬁ + 1 Tawoy g ()
.\.‘.1 o ~.\ .\\r b\..\ .ﬂ} .N\.\\.u.m\.. W ﬁ.\ ﬁrx\w \r‘ ﬁw MU [ J ”«. y fUJ m« “IM 4020044 Ah.v
PN Nl =2 L O &L Cea . R O (7 "M A4g (1))
o | i e/ ik e G L 96 T (SAL) 3SLON M (H)
uno) pas I 1 (9)
S R Ay 0971 JdT/ e o oh OFZI 3UN0)y 3SLOY ()
H NNt " T w - = ~ e L A}
¥ by ool Y Y U /9T | 7 [(g347a1) I 38M (3)
aunoe) p3s + 9 (¢
o 3/t 025 or§ JE T S gir 70 3UN0Y - susg (9)
yidsq 29044 (g)
o =) Ea e o n JSqUIN 3551 (V)
*INNOD QYVONYLS 3UNLSIOW SRR SYRAY

+"ON gor

+12310Yd

..



e = bt

NOILYINYOANI
SSANISNE TVLLNIAIANOD
. / T yeioLy | .
0.1 g % ueoLuyoaL D7 (19 PoaLmbay uolaoeduoy
\ . . s 77,
E L (5 T $A0 VRO AT VT R 4213 (0
hﬁﬁitix\mﬂm\ ey N s ﬁw‘kzi:,;\u iz wwdaﬁ\

s/ e - - - o o . oI uoizeoso (N
.u_ws\“\\.\w IN ..w < \ '\ \m v Mw N.. 3y _...”. L _“ i= ..wg ... ,tv w ." u .ﬂ.-u 0\... s ﬁwm \v m).nﬂr...,...). . ...uﬁu;_ n\/. A v
IsLo % (1)

G =Y ﬂ =Y Ny y Y ¥/ 0+ 1 “dwod g (¥)

¥ e <, Y LY Y/ <O "IM 4032044 ()
Yeul b TV A e T e I AIG (1
“..H..\% 4 Qo O pC R LA (7R A 2.5 2 | (Sa1) 3StoW “am (1)

| 3UN0J P3S % 4 (9
o Y K ,.,. v .m., .ﬂ. T X 7 .\.\ 2 \.. \, x.w. .w ...~_ ] 9 \\ qUR0) 3SLOY An:

: g ! ay oy " i = Bt [ - x . i y : " .

AR RV C T | T SRR A 5. QL. % 0 o) ((g3/a0) T aen (3)
JUno) p3s = 3 (a)

I A A A A A R A e R

| - 9 y3deq eqodq (g

77 S A 57 A Rl oy L | SewEw 35sL (V)

1L T/

2S5

+1NNOJ QUYANYLS 3UNLSIOW

+INNOJ QUVANVLS ALISN3Q

CL-CT4

‘3ivd

.

hmuxmuxmoz ¥313W ALISNIG dv3TI0N
QTINC - INWANN UTAAAL WiDnun-n

Ml d oS

‘Y3HY

/

- ON doe

\;&Qmuw<oxij

£ 1030044

>



ey - R E L e ¢ PSP e

NOILVIWHOANI
$SANISNE TVILNIAIANOD
4 \w ueisLuyoss] - o /) m_ / pasLnbay uolyoeduan
/// L { .\ ! J \ v v
g . i, Vo
Sy

——
ot
™~
i
Lo
k)
~

bse | ULl bl THU T 2LL ] L _vr LENG
e O e B s e e /A& ;

uot3eso7 ()

OT+p, | oo thl| w22 oi,mw 0252 WHFST | gyp< 2|, SPLT

An\, . - R — L .3 e [ .M/ i wwmﬁm/w TSION % (1)

/o ny/ ), 0ol Y, caj | Q9] A, 0+ 1 “dwo) g ()

TGy o/ R kel a6/ 6w/ aQ] a0 "IN M033044 ()

LM Lpet [ Ted| o[ T el g Qap | g | 35T, WG (1
Ll et T Le i | PR | B EC | otz | a0 T W
_ . . 3UR0) P3S % 3 (9
PO ORCol | w70l [T ST T2TI g9l |IC]] | 05T UN0J 3SLOH (3)
AR EECRIEED OAU\\.\MJHN\ 2k 6 021 \%W\N.A%tﬁvgaﬁsav
3unoj p3s = 3 (a)

A I A 7 R 72 v 2 e S i

')
| . ..V f_awo 9q0dd (g)
o & 7 / JSQUAN 3531 (V

A I 9 S ;
77 1NNOD QUYANYLS JUNLSIOW . e 7h0 1 T o, YRV
7 s 7 +INNOD QWYONVLS ALISN3Q -/ I°ON gop
7. [ 4. A i | JCT TV (v 10300Yd
JITHS NYOM YILIW ALISNIA ¥VITION . '

CUUNC — 1KMW INAN VTN T UInvA=A



e e}

NOILYINYOHNI
O JN. \ ( [} \M uepoLUYdD $SaNISNE TVILNIAIANOD Qm\o. _c P \ paaLnbey uoL3oeduor
N PR {73 i Gl Rool N0 Jal] o m <t TETEN()
e L& 207 and \U VAT P 708 | g )\u T,
o B . " 5 | o w3 - w uorged07 (N
Y A A i . Y ﬁ\w ;5 ?\m DQ\$\ ss_

IsLol % (7,
Cialg TG vy G I 7 EYwre aa f o &/ T+ 1 "dwoj g (v,
RS o 5 Gy Gy (. 5 QOf §! Z ad{ "IM 403304d ([
Lsafjosal] (7 o\ E'pel | & 0ol g 5ol [ ol | ¥ &0 AT (1)
e S gLt L we tyeT | LCTT P TEZ | A Ce | (59D 3510 IR (W,
JURG) PIS £ 5 (9
AL 760 RN o2l a5l By af 9 1 IS JURGY ISLOW (4
A Eel szl | XU LTl oSl [ s Sl Qa1 [(c33790) 30 390 (3.
oy pas + 9 (g,
) wVV Y7 wv 0/ Nv @ mnv (Q\zwwu. NvN\NV 9 NN\% % M\w JUR0Y -susg (9.
| | “. . 9 Uy3dsq 8qoxgd (g
nﬁ N: wv s nm [ 2. N Jaquny 3saf ()

T2 7 :INNOD QYYONYLS 3un1SION ik > :
¢ 2 :INN0D QMYONVLS ALISNAq | IO
=7 +31va i y - a ‘
el T | FES o ET 51030

L133HS -JHOM ¥313W >._.Hmzua dYITINN

- QTINQ — LAIWININNO :.:;:. uinvAann



arempermopkey 0 - - A B

NOILVINYOANI
SS3ANISNE TVILNIAIINOD

\ _
\v& \BNM uepoLuyss) _ 00 padinbay uoiidoeduos

greF PRSI [ =l i i AT P, LZ/ oc 7 “AS13 ()
<t 3 <] g~ FL75T g7 L7867
N o & AV W Mﬂ. R A R \\MH Z S il B o & \mlx A.Q.IN\.. OO+ O7= uoL3ed07 AZV

1sLo % (1)
e %\ y g 2/ o0/ . =07 C| 01 dwd g (i)

5 il T & b s +C | 507 —O0: | 3N 403504d (o]
7 S L0 49C e Ve eLe | Z2ZTT Teo/ [ WA (D)
o Sic| 497 5¢ & e q R S Lfa | (saL) aston - (R)
= - une) pas ¥ 4 (9,
REFVE TV BV T BT 29T O30 | vOTT N0y 350N (4]
AT D] el Sy N 07l . G230 27T |(33791) n 3em (3,
. . 3UN0 pIs + 5 (a,
T QQW TSF | osF @l F _ Ok = oot oL % Juno) ‘susg (3,

§3d3q agqodq (g

J43quinN 1591 (V)

0
N
o
Y
-«
o

o

.. |

*1NN0J QUYANYLS FUNLSIOW | » SO TR vy

£ ANNOD GYYONVLS ALISNIQ . . " | :*ON €0t

o/ ~[7-C -3l .. L0300
LI3HS -NYOM ¥313W ALISNIC WYITION :

- QUAR — ANWAWNA MIMOA WInMNIN



NOLLYIWYO-NI

SS3INISNG TVILNIQIINOD

OLM] \Q .\\ ~ ue}dLuYds] Ly \\, om.a [ paJdinbay uoiyoeduoy
/R [ e /o] res e it | 5] 257 IIER(
| FEOV) | o F 2007 | | B7 S S L B 0E |
S2ACT| aSET | wEZS s/A T 2w F0Z| AL 03 7+&/ o AL [ roraeoen ()
. ISLoW 2 (7)
Y ALY, a0/ 2/ XX, Qa7 a7 aq/ [ 51 -dwo) % ()
£0/ sa/ £ a0/ Qd/ 8L aqf Qq/ "IN 4033044 (T)
| EOT [ e [ WTET | T Mol [ LISl £k | Zoel [Zaal WA (T
bl N b [T 3% | 957 |96z |3 €2 | 1T | (90 TSIOH I (H)
. N uno) pas <4 (B
2707 QUG PRI [Srarray (N Azl | 417 <7 3uno) 3sto ()
°“gT/ | sger [05¢y | 9927 LSSl QBT ok S | O7sg [(esa/a0) ~am 1om (3)
) N0y p3s = 3 (@
4F | 29 | SBE| B5E | ZEE | IS B | FSE| FEF| wowmiw)
” . | o] ~ 7 y3dsq 2qodq (g
v s »\.\»\. s/ <7 [/ O/ 4 43QUNN 3581 (V
[C.T7 _ :iNN0J QYVANYLS 3¥NLSIOW T bl G o5 YUY
[ &2 +1NN0D QYYANYLS ALISN3Q N **ON 80P
Mr\;dx& $31va YA .,Swwoa.,n_.

L3THS -NUOM ¥3L3W ALISNIA ¥YITOON
- QTINS — INWANN UTMNAL WIDUATD

A



v i
’ s ) F) i ' x‘: O' ' 1 1
- - ; ¢~ DAM ~ 7| .« e e e
ASH FPOND Si0KRAGE FON
;, SEE DETAI- ¢ . __ SOIL  DESCRIPTION
_ Q {
| Sy EL. £00 (MAXIMUM POOL) 7
EL. 795 (NORMAL POOL | \‘ . 2.5 Lo e s AR RS - -
*f—("ﬁ—;ﬁi%ﬁ““— )— EL.79" —END FILTER— —_:-_,1 1’““'““*“;}:”:‘/\ R U T i . l | . C»é@ ' | EL. 785 (NORMAL POOL) [EAR’TH FILL CLAYEY SAMNMDY <IL1
EL.775 / \ u " S —— ~I—EL730-END FILTER ELWQTL”’:“?:—*QTW-%—————E*‘“' T RIP - RAP ROCK AGHREGATE
. 12" FILTER- S~ B
3 . ] s ' 3 ‘ (heAsE T SanD AND GRAVEL FRM BORR. 4 PIT
: ' / I8' MIN-24 HAX, RIP-RAP R %\\\:\_} | DRAACE BLANKEY) 500 e SELECTED FOR HIOH PEPMEABILITY
| ___EL. 745 — SEE DETAIL SPECI- | =0 - pr—————gl  BLTHS - FOUNDATION 1  |SAND AND GRAVEL (ALLUVIUM)
3 JREFARATION | SEC- | @0 -0 ,_I ™ | et - | =t e - *
'j/ - -“"\‘ . ' ..:.. i I "_r:_é 7 SL_OF;—L_:F A "'*--.E';--??-I Y "‘*f_.._,_,_.;_;:._
FOUNUCATION 1 S~ EARTH F! ... 5%0-0 | ° E— T T =
/ / 7 EARTH FUL 7~ - T ~ FOUNDATICN 1 . NOTE
z e ' B | . | Vi S ——" — — I FOR THE LOCATION OF THE SECTION SHOWIL,
i AT s 7 ' ,‘ PLEASE REFER TO DWG. H-12369,
h . / I . o' " T ANREAREAR
(councation 2 / .- te5> -0 - Ho -0 — 2. THIS DESIGN 1S BASED ON THE ASSUMPTION
L THAT THE WATER LEVEL IN STORAGE POND SI\DE
SMINDICATES: WHERE  THE SOFT CLAY AND SILT LAYER IS TG BE ONLY W'LL FLUCTUATE FROM EL.T78% T¢ EL.T20.
REMOVED AND THEN BACKFILLcD TO ELEV. 700
SEE OWGS. H-12299 ¢ H-12366 — 3. FOR ADDITIONAL NOTES CONCERNING SOIL
\: MATERIALS TO BE USED N UAM  SEE UNG. H-12%96.
% ol s v NN 7~ T T la) |
SECTLIUN O-0 (H-I259Y)
= 40-0
R Y -
| ‘7.7 |
. ]
ASH PCN - b g g0ss STORAGE POND
3 S B __ -
k ! | j, i‘
P : R -
] [ 18 MIN=24 MAX. RIP RAP
. BOTH SIDES OF DAM
" —r— ! EL -?q%
. !2 FIL.L T \ . — 2 ¢
g | | BOTH SIDeS - \‘\\
i - T~ s -
| Tl
ii 4 SeSN
¥
TYPICAL TOP_’_‘F“ Dﬁm MDE"}’—\___I_E__ =
o « REFERINCES : SEPARATION _DAM
f SCALE : {=10-00 T S ==

H-12764-—DIVERIION SCHEME —STAGE DRAWINGS & SECTINT

H-12366 — CONSTRUCTION DIVERSION SCHEME —<TAGE
DRAWINGS & PLANS

M—12396—STABILITY ANALYSIS. SHEET t OF 3
H-lg 497 — i 1 s SHEE™ 2 CF 4
H o 498 -— h ] , SHEET 3 CF 3
U—{2399 —— GENERAL ARRANCEMENT WITH EXCAVATION LIMITS

Amizpeaminil AFMIIAFN UM
OUTHERK SERVIGES, int.
FOR
£33 GEORGIA POWER CO., ATLANTA, GA.
] IR GENERAL ENG!NEERING LEPARTMENT
E1TeR-1 IE: —
[ 3 2 . g { L .
CONFIDENTIAL BUSINESS INFORMATION g%ég E PLAN_T WANS LY
WAN-AP| 006 Szl SEPARATION DAM
$27E|2 SECTION & DETAILS
! e D\?(i:l. iORWL TTeR K T e
w d W T e M | v Y ~
i 3 s sl . o / 7 SCALE DATE
s b L 422 As SHOWN | 4 -1 -73
é 1= 12 S s &./3 73] _ DRAWING NUMBER |
¥ |afs LOCATION SHEET NO.
— & - -~
N B ) 10 -z09 H-1 365
K&E 170283 )-72 23

TM‘

L
14 15 16 17 18 19 20 21 22 23
ﬁy“ D

rmm——1
Pr— SR
pra——



adamsbj
Text Box
CONFIDENTIAL BUSINESS INFORMATION
WAN-API 006


ASH POND

e —~ 2 =17

a‘;‘/’
i, ©
P \
“\“‘“--\l[/s'/! EL 805 \ STORAGE POND
st 23 Sete s \
N b TR T T s \
\,\ 5 25" \\
Crrel T

{

\ PROVIDE %

JINAAN A1

2" THICK URAINAGE BLANKET NHERE
TOSTS - | SAND & GRAVEL LAYER (N T'TYy) DOES NOT EXIST.
‘D’ NOTE MENSIONS SHOWN IN THIS DRAWING
ARE TYPICAL FOR THIS SECTION
UNDER CONSTRUCTION
(x = 160
/\ LY = 1375
. \
>
Q’L,.'_,// \
P
ASH POND / \ STORAGE  POND
} / EL. 805 | \
& o f \___ \
- [\\ ! \
,// 'y \\F’HQEL‘R’IC N \x_ S \
/,/ \!& \\ T \\‘
] Ny "“-——-:\_._ \
= ‘ \ N P =
- | Es-ise
! — ' TRZATNEATN,
__#'f//
ARNSATTAN Y
D
STEADY SEEPAGE
{x - 217.5'
Y = 75
N
4\QV \
ASH POND / \STORAGE POND
c .
— E..795 /‘K \
//P!-;Zi LINE — / \ \ \
T \K A <
/ \ \ \\\\\\_"_ “_“»_-5(: ___E.L . 725
— — .,
\:E f %(- oy //!X\h
LN, = I.;E,.__{-——""""“’f
—— I BN
S
o
CINTAINEAIN ‘

STORAGE POND DRAWDOWN

EL. 795 —EL. 725

1 p A
] I.!; \‘ & -
il
HH
ASH FPOND / ; \l STORAGE FEONLC
i)
il
e l/
1V
Y
C
_KEY PLAN

NOT TO SCALE

TOTAL STRESS

SOIL  CHARAZTERISTICS
TYFE CONSTRUCTI M 'STEADY bEE%EsDRAWDDNN
, T % ¢
SOrL I E5/CL F1| CEGREESILE 5/3GFT. LF-"/c.L) FTIC Ef-REES Les/sa T
EM&;’ILL 12 14 24.5 112100 | Lh 19 1400
Fl%;f*‘ 130 4o 0 130 ey )
l—R-—IP" RAP 12 20 -y |ﬂmn 20 ~
(C) i T AW P [ | 121 iy | |
P 1130 | o 13000 | 150 | o |3000
L
(&) e 8 550 H'zk 12 700
NOTES .
. SAFETY FACT RS SH_ WN ARE THE MINIMUJM

FOR EACH JONUDITION. COMPLETE COMPUTER
RESULT S AVAILABLE FROM SOUTAERN TTRVICES
INC.

2. SAFETY FACTORS DO NOT INCLUDE BENEFIT
FROM DEPOSIT HF ASH.

3. SOIL f'HARACTEF?'ISTT S FRIOM LAW
ING AND TESTING C
PCWER CO.

ENGINLZER-
THROUGH GEORGLA

4 MATERIALS RECOMMENCED BY LETCO FrOR =ZM-
BANKMENT FILLS ARE a. FINE T2 MEDIUM
SANDY SILT (WEST BORROW; b. STI-F TO HAKD
FINE TO MEDIUM SANDY MICACEOLS SILT (NORTH

bORR‘W C. PARTIALLY WZATHL-RED KOCK
(LETCO dFDnDT NO. WD . 0CT. 1972).

USE 0OF FINE T COARSE SaNC AND HiGHLY
MICACEAUS SOILS IN THE EMBANKMENT SHCOULD

BE AVOIDED. HCWEVEK, SAND CAN BE USED IN
THE DRAINS.

'\J'I

EMBAMKMENT FilLS SHALL BE COMPACTED
AT LEAST TO SECURE THE DESIGN STRENGTH
CHARACTERISTICS USED IN THE ANALYIIS OF
SLOPES. FIELD CONTKRCL SHOULL ENSUKE
THE DESIGN STRENGTH OF THE MATERIALS
USED IN THE DESIGN.

KAaE {7 283 3-71 1338

suull ssusmassw—r

(O ===

CONFIDENTIAL BUSINESS INFORMATION
WAN-API 009
{ GEORGIA POWER CO. ATLANTA, GA.
| o GENECRAL ENGINEERING DEPARTMENT
5 FLANT  WANSLeY
1 SEPARATION DIKE
14 — . -
bTABILI Y ANA[ YSIS-SHEET | OF 3
o - } f' iggl" R DGGI’# D: o TCH'X Jom
. . scm.a DAY T
:,M 5G-0"16-7-13
4 P - -71 | DRAWING NUMBER
slt LOCATION SHEET NO. |
Bt 13-209 |H12396
z |
" TU KN Tf) Y DQU
i = . ‘ ,M . - -

L E
i'ii

1.‘8
g #0

R
19 20 21

D

| |
22
Jo

23


adamsbj
Text Box
CONFIDENTIAL BUSINESS INFORMATION
WAN-API 009


e
N
y/
Bon
-
/
/
A
i
, \
— vﬁ:"’..::- =

’ o oo ~ Lz
. AN
m// \ v \ {1
n f
v/ \ / \ (te 4
VA h 30, - ASH  POND STORAGE ~ POND Hut
K o roE
ASH  POND C STORAGE ~ POND SH PO O P R B
/ ik - RS
/ - \ ASH POND ii | {smmee POND
s EL. 775 | ? %
U, & \ _—— 1
P b - S
K EL '?'4—‘“___ ‘ 1 ; C R
== ; <\ _— 1B
< | 3’ RIP-RAP — — 1D e iy
o i[ — £ : < R
\ = - : ; F \““-.L/ - B3 ° 7 o v E" ' _:_Q
\ES=|5L“ ‘E! / / t N o . | . . o :
S— « i wz | ;l_.L_—_______,,,..-"” ’ —
PTG O ]/ 5 e FASTA TN /!7 ' KEY PLAN
L ALV WY / ' : ] ‘l ‘ i /’ , : NOT TO SCALE
D L -257.5 . rersi30'l 277.5 A
NPROV!IDE 3 THICK DRAINAGE BLANKET WHERE (/ | (/ :
NOTE : DIMENSIONS SHOWN N THIS ORAWING iy I FAILURE PLANE-XX,=-400, YY,= ~120,XX,=100",YY,= - 116’ FAILURE PLANE XX, =~ -30,YY,= -109' XX,= 450’ YY, = - 130"
ARE TYPICAL FOR THIS SECTICN SAND & GRAVEL LAYER (IN SITU) DOES NOT EXIST FS = 1.62 ' ' e A FS. = L5 > o o o
TCTAL STRESS
SOIL (HARACTERISTICS
UNDER  CONSTRUCTION UNDER  CONSTRUCTION o CONST KUCTION  [STEADY SEEPAGEY DRAWDSAN]
b TYPE 7 1 r'; - tl £J = ii;it.yau" ‘bt:t:; [~ JQEUL.#N
1 ; m ]
SOIL  IeR/co T TEGREES LB S/ 5GP T[LES/C F T DEGLEESILES/Sa. T
E”?A;'”—*- 124 | 26.5 11200 2% i 19 400
FILTER 130 jurn o [ 13 | up | O
X - 212.5" RIP-RAF ' 13g [ 3¢ s | 130 30 | 8 |
P N 1 Ci" : 4 H s
"\ g-*Y - 180 BEORGCE , I -
/ \ o) (50 Qg 3000 | 150 40 |[3000
FOR U 1 yre 8 550 | 12 12 700
&/ \ FRE; ¢ | o 12 1300 ]! 120 iz |1300
40;\/ )
Q—,'/ \
S
/ \\
ASH POND ////// STORAGE POND \ ASH  POND | STORAGE POND
4 EL 805 \ FL. 805

el \ \, . ‘\
\ F ¢ \\ ~— \\ \ F._J; \\
N “‘M r / \Ez L /4/ ,8;3?.5’0
| [l l \\\ e . = / T o e —
TR ; - ANETNTRS 7 — .
TR / AN

/
CEAILURE  PLANE XX, =-30',YY,= 109, XX-= 450", YY, = —130’
ES. = 1.38

STEADY  SEEPAGE

NOTE °
FOR GENERAL NOTES SEE DWG. H-124%906,

@& \ ASH POND STORAGE  POND
ASH POND | / \ STORAGE POND |
e / ~— L N "PHREAN&; o,
/ \ \ \ /— \ | HINE N
PHREATIC LINE~ _ \ ! S
! .‘AI | \ EL. 725 / ' \AI
/ \\ \::\\ _EL. 725 |

| \.._ R - -
— - S By > :
‘D’ 1 \\ \\\?\‘t\ - \ / « = H5U5° “; + \ ,‘F’ i ;
E D AT /,—// £ T 7 = ——— ._z_jf___\:{f_f' 5 -375 CONFIDENTIAL BUSINESS INFORMATION
TETETN - - = L - _ AK_—[H}{:/’;R 4 + ~ i _ WAN-API 010
_ AN | p | TINTRG AN
\ / I 1 i
D D Lzs‘ | / 267.5 |
- *T"/)‘ o - T ﬁ R . 7_;{’.' ” Can ?
(FAILURE  PLANE XX, :-30',YY,--109) XX, 450',YY,= -130 R T
F.S. = 1.22
| EORGIA POWER CO., ATLANTA, GA.
STORAGE__POND_DRAWDOWN _EL.795 ~ EL.725 | GEORCIA POWER O A ey
STORAGE POND _DRAWDOWN EL 795 — EL 725 P ERAL ENGINEERING
% FLANT I
EDGE  ANALYSI E SEPARATION  DIKE
\ ey . -
CIRCLE ANALYSl> W _ANALYoLS STABILITY ANALYSIS-SHEET 2 0F 3
e A - R Sver [T ok
m 1 -+ SCALE : DAY
_SECTION B-B o) IR By
| le [ ORAWING NUMBER
o LOCATION SHEET MO,
- m-20y (12397
T vt sl y ot |
& RETURN To HYDR
RPSULIA R

wWw—
—
00—
o —
8 I

-
—_—

vl AemesmEE—
ST
Ee——

S
il
A
T
p—
a—
S
——

—y —
T

’

o ——

A

'S

R

»

———
ST
———

aeEEem—

TR
S AEANCHIN
A

RE—

EEG —

oO—
X
N
T
=
y
oo
©
S



adamsbj
Text Box
CONFIDENTIAL BUSINESS INFORMATION
WAN-API 010


vy / \\ i
/ “ N |
/ \\ T e '
r,/ \\\ "—T:;"\.M__... %
. ~ - —d Ii i
i ™~ N el i '
&~ ~ NOTE @ DIMENSIONS SHOWN IN THIS DRAWING W ;
l & \ ARE TYPICAL FOR THIS SECTICN AR i
"/ . }fl ¥ \ '
& N 30 \
D ¥
NN ASH  POND STORAGE ~ POND i |
y . i !
™~ 1
/ R EL. 805 Co ( | |
_ . EL.80% PONT TORALGE POND |
/ pet 25 S 25 e T T ASH PON \l STORLGE PON |
// -~ 1 . S N // N “\ [ ] '
/ EL.TTS : i ’ g s i AT ;Cr Ci ! * C |
/ 2g" 3 // ; A S . / ; \\ \\Q‘:—{’\ Pi i [
?- - ’ E-____“_nj‘ I’ K L A -
5 o ' q',./ _ l \\ /
1 o A / A | Y
/‘I</_‘_\ ' ! // o ) U! o = 49u"‘ -~ N )’Zx
/ \_“‘R ) y E I—_l/‘L’/ E | i /-— '/ . | ] \\\ / - - '\\H. ,.-f;
WARTN = | A T A=A, Z 's =L —=
, e/ ‘£ / KEY PLAN
) KAL . =Y e e . . \ 2 . 1 LMAT T Cr AL
D' ‘FROVIDE 3 THICK DRAINAGE BLANKET WHERE D J 90.5 1 07 TO SCALE
SAND & GRAVEL LAVER (IN SITU) DOES NCT EXIST. - T T
“FAILURFE PLANE - XX,= 0.0, YY,= =120, XX, = 4.0, YY, = - 123
FS. = 1.56
thmCD N TR T TN LiINMT D CAOANCTDHIC T TN
UiNL/L R” MUY L TRV T LUIN LA S e AR ATE I L Y10
= 200"’ -
) {x_ 200, TOTAL STRESS
/ \ SOIL  CHARACTERISTICS
g g [ COUSTRIOTTICN — [STEADY SEEPAGE& DRAWDOWH]
o;// \ 1YrE Yo 1 & 17 C Pon g 1 ¢C
£ | SOIL  ES/CUFT CEGREL 51B5/5g FIJILE S/-. F 1| DEGREE S [LES/SA.ET,
e \ EME FILLT 1oy | 265 (12€0 | 124 | 19 | 1490
<« (A) A A S SRR | SRR S S ]
o FILTER | y2n 10 N 120 un s
(B) [ B R U | i ) g ¥ 14
RIFCFAY 3p | 38 0 130 38 0
/ \ BEDROCK 150 [ uz  [3000 | 150 | 40 [3C00
| ASH  POND STORAGE POND IR o | =50 yue |12 |7e0 | |
ASH  POND / STORAGE ~ POND \ ﬂ— |
. | -

] | 3
EL.79% A/’(’é—’_]*\\ \ g L. 792 ,A

/__./ L AN M \ /_/ PHREATIC LINE~" \ \\ \
' N \\ TN v ! h \
/ A I ?& \\ \}\ / A \_\
e /B l \ AN / T ,“ BI A

= < WSS N
‘ —f . _ | ; i = \;_ H—’—_/f - R TR et = r " l J \\\ /
AR i e A ' = - -~
ANTERTN ‘ — TSy NN —7 7
E ‘E" . .
o = | o0 | ,./ __252
- | | “FAILURE PLANE XX,=0.0,YY, =-120"',XX; = 44C YY, = -123
FS.= L4bu
STEADY SESPAGE ST-ADY  SEEPAGE
X- 1975
N\ {Y = 167.5'

/ \ NOTE
N / \ . FOR SECTION ¢-C ONLY, MATERIAL B" EXISTS
_ 0N

O IN SITU. PROPER CARE SHALL BE TAKEN TO
v \ COMPACT THIS MATERIAL IN ACCORDANCE
~ \ WITH THE SPECIEICATIONS. FIELD INSPEC-

g TION MUST BE MADE T2 [INSURE EXISTENCE OF
/ \ THIS MATERIAL AS SHOWN.

Ay eVl P et Wl o = Y N T 2 FOR GENERAL NOTES SEE D\A/G‘ H-E23£)6 :

s \ ASH PORNI STORAGE ‘

ASH POND / STORAGE  POND ' 3. FOR CONSTRUCTION DETAILS SEE DWG.

il 1Y il R
/ 1 \ ‘ [ o Bl BT ] 7 SN
EL 723 / — <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>