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Purpose of Calculation

Georgia Power Company’s Plant Hammond has 4 ash ponds, 1, 2, 3, and 4.  Ash Pond 2 was 
originally constructed in the late 1960s and a divider dike was installed in approximately 1998 
to 2000.  Currently, Ash Pond 2 is used as an ash dewatering pond.  Ash is sluiced to Ash Pond 
2, excavated and dry stacked on Ash Pond 4 and/or at the Huffaker Road permitted solid waste 
disposal facility.

The purpose of this calculation is to check the stability of the dike of Ash Pond 2 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 run and 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 0.052g for use as a 
horizontal acceleration in the stability analysis.
The current required minimum criteria (factors of safety) were taken from the Structural 
Integrity Criteria for existing CCR surface impoundment from 40 CFR 257.73,
published April 17, 2015.
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The soil properties of unit weight, phi angle, and cohesion were obtained from triaxial 
shear testing performed on UD samples of the fill and foundation soils obtained during 
drilling in March 2010.  The testing was performed according to ASTM D 4767.
Properties for ash were based on laboratory testing performed on undisturbed and 
remolded samples of ash from various plants and on engineering judgment.
In March 2010, piezometers were installed in the dike fill, the foundation soils and in 
the ash.  These piezometers, in conjunction with survey data, were used to obtain 
current water elevations within the dike and the foundation soils.  
The COE EM 1110-2-1902, October 2003, allows the use of the phreatic surface 
established for the maximum storage condition (normal pool) in the analysis for the 
maximum surcharge loading condition. This is based on the short term duration of the 
surcharge loading relative to the permeability of the embankment and the foundation 
materials. This method is used in the analysis for the impoundments at this facility with 
surcharge loading.   
According to the NOAA website, the flood elevation for the Coosa River at Plant 
Hammond is elevation 570 feet.  This elevation is well below the toe of all ash pond 
dikes.  Therefore, flood cases were not evaluated.

Ash Pond 2
The cross-section of Ash Pond 2 was obtained using the following sources:
1) March 2010 survey for the top of the dike and downstream surface of the dike, the 

width of the ash “platform” on the upstream side of the dike, and the elevations of 
water within the pond and in the discharge canal at the toe of the pond.

2) Original design Drawing No. H-401 for the upstream surface of the dike.
3) Drawing No. E8544, Excavation Plan, for the elevation of the ash on the interior of 

the pond.
Groundwater elevations through the dike were determined from piezometers installed in 
March 2010.  

Input Data

The following soil properties were used in the analyses.  This data was obtained from 
laboratory triaxial testing performed in March 2010 by S&ME. The laboratory testing consisted 
of classification testing as well as consolidated undrained triaxial tests with pore pressure 
measurements in order to provide total as well as effective shear strength parameters of the 
embankment and foundation soils. Sample disturbance during the sampling effort as well as 
variations in the soil specimens (wide range of void ratios, initial saturation conditions, gravel 
content, and dry unit weights) resulted in inconsistencies in the test results. This prevented 
S&ME from reporting the total stresses for five of the tests and to suggest that these 
inconsistencies be taken into account when interpreting and applying the data. The laboratory 
data for the five tests were reviewed in order to arrive at total stress parameters that would 
conservatively represent the soil types indicated by the classification tests.  Failure criteria were 
established at lower strains occurring near the maximum pore pressures developed during the 
test procedures. These parameters have been added to the following table and are consistent 
with the remaining total stress parameters reported by S&ME. The effective stress 
interpretations provided by S&ME were used in the analyses.
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Soil Description Dry Unit 
Weight, pcf

Moist Unit 
Weight, pcf

Effective Stress 
Parameters Total Stress Parameters

Cohesion, 
psf

Phi Angle, 
degrees

Cohesion, 
psf

Phi Angle, 
degrees

Clayey Sand Dike Fill 112.4 129 140 37.3 300 21
Sandy Clay Fdn Soil 98.8 124 280 29.9 850 18.9
Sluiced Ash 80 0 10 0 10

Hydrologic Considerations

Currently Ash Pond 2 is used as a dewatering pond. The maximum surcharge condition was 
analyzed using a water elevation of 597.2 in the pond.

Load Conditions

The impoundment dike at Plant Hammond Ash Pond 2 was evaluated for the load cases
indicated in the following table.  When appropriate, cases were run both in the ash and the dike.

Summary of Conclusions

The following table lists the factors of safety for various slope stability failure conditions.  All 
conditions are steady state except where noted.  Construction cases were not considered. Based 
on the results of these analyses all structures are stable.

Load Conditions Computed Factor 
of Safety

Required Minimum 
Factor of Safety

Long-term Maximum Storage (Static) 1.9 1.5
Maximum Surcharge Pool (Static) 1.9 1.4
Seismic 1.7 1.0

The analyses indicate that in all cases the ash pond dike, for Ash Pond 2, the factors of safety
are above the required minimums.
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Design Inputs/References

USGS Earthquake Hazards website, http://earthquake.usgs.gov/hazards/hazmaps/.
NOAA website, http://www.srh.noaa.gov/ffc/html/rva.php.
GPC Drawing H-35, Plant Hammond Units 1 & 2 Ash Basin Area – Excavation and Drainage
GPC Drawing H-30, Plant Hammond Plot Plan of Drill Holes
Metro Topographic Map, Georgia Power Company, Plant Hammond, February 29, 2000
GPC Drawing H-401, Plant Hammond Unit 4 Cross Sections and Volume Calculations for New 
Ash Pond West of Powerhouse
SCS Drawing E8544, Plant Hammond Ash Pond #2 Excavation Plan for Northern Cell
GPC Drawing H-436, Plant Hammond 1973 Ash Pond Plan and Sections
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

Body of Calculation

Calculation consists of Slope-W modeling attached.

http://earthquake.usgs.gov/hazards/hazmaps/
http://www.srh.noaa.gov/ffc/html/rva.php
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Attachment A

Figures - Boring Location Plans
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Attachment B

Boring Logs
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Attachment C

Piezometer Logs
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Attachment D

Soil Laboratory Analysis
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Attachment E

Groundwater Levels
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