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Purpose of Calculation

Plant Wansley currently disposes of coal combustion residuals (CCR) in the Ash Pond 
located directly northwest of the plant generating facility and separated from the Storage 
Water Pond by a Separator Dike. The Plant Wansley Ash Pond was commissioned in 1975, 
and the Separator Dike was constructed to a crest elevation of 805 ft. with 2.3 (H):1(V) and 
3(H): 1(V) upstream and downstream slopes, intermediate berms at elevations 775 ft. and 
745 ft. The maximum height of the Ash Pond Separator Dike is approximately 105 ft. 

The purpose of this calculation is to check the stability of the dike of Ash Pond 1 using 
current software.

Methodology

The calculation was performed using the following methods and software: 

GeoStudio 2012 (Version 8.15, Build 11777), Copyright 1991-2016, GEO-SLOPE 
International, Ltd

Strata (Version alpha, Revision 0.2.0), Geotechnical Engineering Center, Department of 
Civil, Architectural, and Environmental Engineering, University of Texas. 

Morgenstern-Price analytical method was reported.

Criteria and Assumptions

The slope stability models were run using the following assumptions and design criteria: 

Seismic site response was determined using a one-dimensional equivalent linear site
response analysis.  The analysis was performed using Strata and utilizing random
vibration theory. The input motion consisted of the USGS published 2008 Uniform
Hazard Response Spectrum (UHRS) for Site Class B/C at a 2% Probability of
Exceedance in 50 years.  The UHRS was converted to a Fourier Amplitude Spectrum,
and propagated through a representative one dimensional soil column using linear
wave propagation with strain-dependent dynamic soil properties.  The input soil
properties and layer thickness were randomized based on defined statistical
distributions to perform Monte Carlo simulations for 100 realizations, which were
used to generate a median estimate of the surface ground motions.
The median surface ground motions were then used to calculate a pseudostatic
seismic coefficient for utilization in the stability analysis using the approach
suggested by Bray and Tavasarou (2009).  The procedure calculates the seismic
coefficient for an allowable seismic displacement and a probability exceedance of the
displacement.  For this analysis, an allowable displacement of 0.5 ft, and a probability
of exceedance of 16% were conservatively selected, providing a seismic coefficient
of 0.026g for use as a horizontal acceleration in the stability analysis.
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The stability of the Plant Wansley Separator Dike is based on the safety factor
requirements from EPA’s “Disposal of Coal Combustion Residuals from Electric
Utilities Final Rule (40 C.F.R. Part 257 and Part 261) subsection §257.73(e).
The soil and CCR material properties for unit weight, phi angle, and cohesion were
obtained from the summary table of material properties in the Ash Pond Closure
Feasibility Study by Geosyntec Consultants (Geosyntec). The estimated material
properties are a result of laboratory testing conducted for the feasibility study
completed in 2016.
A surcharge load is applied to the sluiced ash due to the short-term gypsum cell berm
located adjacent to the Separator Dike. The short-term gypsum cells were constructed
on the ash delta in 2008.

Ash Pond 1 

The cross-section of the dike was obtained using the original design drawings
H12399 and H12365, Section G-G.
The cross-section of the sluiced CCR was obtained from the 2014 bathymetric survey
of the Ash Pond.
Material properties were obtained from recent material testing conducted by
Geosyntec Consultants (Geosyntec) for the Ash Pond Closure Feasibility Study
completed in 2016.

Input Data

The CCR and soil material properties for unit weight, phi angle, and cohesion were obtained 
from recent material testing conducted by Geosyntec for the Ash Pond Closure Feasibility 
Study completed in 2016. The final recommended parameters used in the study and therefore 
also used in this analysis are shown in Appendix B from Geosyntec’s Ash Pond Closure 
Feasibility Study final deliverable.  

Based on Georgia Power’s (GP) Land Department Drawing P355-6 (1), Plant Wansley Ash 
Pond 2014 Survey, top of the ash in the impoundment is at an elevation of approximately 800
ft.

Hydraulic Considerations

The normal pool elevation of the Ash Pond is 795 ft., based on plant operations. The 
maximum storage water elevation is based on the calculation package DC-WN-WAN16030-
001 Hydrologic and Hydraulic Study for the Ash Pond dated 8/19/16 prepared by Southern 
Company Services, Inc. This calculation states the Plant Wansley Ash Pond is capable of 
handling the 100-year 24-hour storm event with a maximum surcharge pool elevation of 800 
ft.

The normal (and maximum) pool elevation of the Storage Water Pond is 780 ft. This 
maximum level constraint has been established to minimize the occurrence of excessive 
seepage conditions along the downstream slope / toe of the dike.  
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The following hydraulic information identified in Table 1 is a summary of the hydraulic data 
identified in the slope stability analyses:

Table 1: Pool Level Elevations for the Ash Pond and Storage Water Pond. 

Normal Pool Level 
Elevation (ft.)

Maximum Pool Level 
Elevation (ft.)

Ash Pond 795 800
Storage Water Pond 780 780

Loading Condition 

The Separator Dike for the Plant Wansley Ash Pond was evaluated for the loading conditions 
indicated in the Table 2.  

Summary of Conclusions

The following table lists the factors of safety for various slope stability failure conditions and 
the minimum required values as provided in EPA’s 40 C.F.R. Part 257. 

Table 2: Summary of the Minimum Calculated Safety Factor and the Minimum Required 
Safety Factor for the Critical Section of the Dike.

Loading Condition Minimum Calculated 
Safety Factor

Minimum Required 
Safety Factor

Long-term Maximum Storage Pool (Static) 1.8 1.5
Maximum Surcharge Pool (Static) 1.7 1.4
Seismic 2.0 1.0

Safety factors for all cases were acceptable and exceeded the minimum safety factors 
required. Therefore, the analyses show the separation dike is stable in all cases.

Design Inputs/References

USGS Earthquake Hazards website, http://earthquake.usgs.gov/hazards/hazmaps/.
Bray, J. D. and Travasarou, T., Pseudostatic Coefficient for Use in Simplified Seismic Slope 

Stability Evaluation, Journal of Geotechnical and Environmental Engineering, American 
Society of Civil Engineers, September 2009 

Calculation package DC-WN-WAN16030-001 Hydrologic and Hydraulic Study for the Ash 
Pond prepared by Southern Company Services, Inc 

GPC Land Department Drawing P355-6 (1), Plant Wansley Ash Pond 2014 Survey 
GPC Drawing H10027 - Project Location Map
GPC Drawing H12363 - Plant Wansley Ash Pond Discharge Structure General Arrangement
GPC Drawing H12364 - Plant Wansley Separation Dike Construction 
GPC Drawing H12365 - Plant Wansley Separation Dike section and Details
GPC Drawing H12366 - Plant Wansley Separation Dike Construction 
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GPC Drawing H12399 - Plant Wansley Separation Dike General Arrangement
GPC Drawing E1C11102 - Short Term Gypsum Disposal General Arrangement and Site Plan

Body of Calculation

Calculation consists of Slope/W modeling attached. 
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Attachment A
Geosyntec Estimated Material Properties
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Attachment B 
Reference Drawings
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