
PERIODIC SAFETY FACTOR ASSESSMENT 
PLANT BARRY ASH POND 

ALABAMA POWER COMPANY 
 
EPA’s “Disposal of Coal Combustion Residuals from Electric Utilities” Final Rule (40 C.F.R. Part 257 and 

Part 261) and the State of Alabama’s ADEM Admin. Code Chapter 335-13-15 , require the owner or 

operator of an existing CCR surface impoundment to conduct periodic safety factor assessments. Per 

§257.73(e) and ADEM Admin. Code r. 335-13-15-.04(4)(e), the owner or operator must document that 

the minimum safety factors outlined in §257.73(e)(1)(i) through (iv) and ADEM Admin. Code r. 335-13-

15-.04(4)(e)(1)(i) through (iv) for the critical embankment section are achieved. In addition, §257.73(f)(3) 

and ADEM Admin. Code r. 335-13-15-.04(4)(f)3. require a subsequent assessment be performed within 5 

years of the previous assessment. 

 

The CCR surface impoundment located at Alabama Power Company’s Plant Barry also referred to as the 

Plant Ash Pond is located on Plant Barry property, near Bucks, Alabama. The CCR surface impoundment 

is formed by an engineered perimeter embankment. The critical section of this CCR unit had previously 

been determined to be located on the east side of the northern portion of the ash pond embankment. 

The surface impoundment is currently undergoing closure and some CCR relocation as a part of the 

planned CCR footprint consolidation has begun. A review of recent changes within the impoundment 

has determined that the critical section remains on the east side of the northern portion of the 

embankment.  

 

The analyses used to determine the minimum safety factor for the critical section resulted in the 

following minimum safety factors: 

 

Loading Condition Minimum Calculated 
Safety Factor 

Minimum Required 
Safety Factor 

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

 

The embankments are constructed of clays and clayey sands that are not susceptible to liquefaction. 

Therefore, a minimum liquefaction safety factor determination was not required. 
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Purpose of Calculation 
Barry Steam Plant is owned and operated by Alabama Power Company and located 30 miles 
north of Mobile, Alabama, off of Hwy 43 near Bucks, Alabama.  Plant Barry is a seven unit 
generating facility, including two natural gas fired combined cycle units and five coal fired units.  
The five coal units produce approximately 220,000 tons of coal combustion products per year, 
including bottom ash and fly ash.  The ash is sluiced to the on-site ash pond for storage. 
 
In 1992, the east and west dikes were raised three feet to obtain additional storage capacity.  
Again, in 1998, the portions of these dikes that are located north of the existing diversion dike 
were raised an additional four feet on the inboard side.  During this modification, the diversion 
dike was also added to the pond.  The diversion dike acts as a buffer by creating an additional 
stilling basin for the ash before water is discharged.  It was constructed on top of the existing 
fly ash deposits using bottom ash as the dike fill.  In 2004, the South main dike was raised 
approximately three feet, again with inboard construction methods, to its current geometry and 
elevation. In 2021, the perimeter road on the outboard side of the north dike was raised to 
equal the level of the roadway on the inboard side.  
 
Stability analyses were previously performed to support each embankment, in conjunction with 
the EPA site inspection in 2010, and in 2016 for the CCR Rule. The purpose of this calculation 
is to update the 2016 stability analysis of the Ash Pond 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.  
The analyses indicate that in all cases the factor of safety is at or above the require minimum.   
 
 

Load Conditions 
Computed 

Factor of Safety 
Required Minimum 

Factor of Safety 
Long-term Maximum Storage (Static) 1.5 1.5 
Maximum Surcharge Pool (Static) 1.4 1.4 
Seismic 1.4 1.0 
 

Methodology 
The calculation was performed using the following methods and software: 
 

 GeoStudio 2021 R2 version 11.1.1.22085 Copyright 1991-2021, GEO-SLOPE 
International, Ltd. 

 Strata (Version 0.8.0),University of Texas, Austin 
 Morgenstern-Price analytical method 

Criteria and Assumptions 
 

The slope stability models were run using the following assumptions and design criteria: 
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 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 2014 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 0.008g 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.  

 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.  

 Soil stratigraphy and piezometric data was estimated from the historical boring logs.  
 Properties for ash were based on laboratory testing performed on undisturbed and 

remolded samples of ash from various plants and on engineering judgment. 
 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.    

 
The Cross-Section and materials used in this survey calculation were generally gathered from 
historical Barry ash pond stability reports: Ash pond south dike and diversion dike slope 
stability report, September 2004 Plant Barry Report of ash pond dike proposed modifications, 
January 1998, and Slope Stability Analysis of Main Ash Pond Dike, July 2010.  The critical 
section for Barry was identified to be located along the North East Main Dike. 

 
North East Main Dike 
 

 The cross-section was built by referencing Figure 3 of the Plant Barry Report of Ash 
Pond Dike Proposed Modification, January 1998, and an unpublished LiDAR topo from 
January 2021, conducted by the pond closure project. 

 Soil properties were obtained from the Dilatometer test No. BA-19 from the Plant Barry 
Report of Ash Pond Dike Proposed Modification, January 1998. 
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Input Data 
 
The following soil properties were used in the analyses.   
 
 

North East Main Dike 

 γ (pcf) c (psf) Φ(deg) 

Bottom Ash 95 0 35 

Fly Ash 90 90 2 

Dike Clayey Sand 102.9 0 30 

Dike Clay 102 500 0 

Organic Clay 90 444 0 

Sand 107 0 35 

 
Hydrologic Considerations 
 
The following hydraulic information is based on the calculation package Inflow Design Control 
System Plan: Hydrologic and Hydraulic Calculation Summary for Plant Barry Ash Pond by 
Southern Company Services, was used in the analyses. This calculation states that the Ash 
Pond is capable of handling the 1000-year 24-hour storm event with a maximum surcharge 
pool elevation of 20.26. However, a maximum surcharge pool elevation of 24 was used in the 
stability analysis to match the top of the dike cross section. 

 
Load Conditions 
 
The impoundment dike at Plant Barry Ash Pond was evaluated for the maximum storage, 
maximum surcharge pool, and seismic loading conditions. 

Design Inputs/References 
 

 SCS Calculation TV-BA-APC387586-591-001 
 2021 LiDAR topo, unpublished 
 USGS Earthquake Hazards website, earthquake.usgs.gov/hazards/interactive  
 US Corps of Engineers Manual EM 1110-2-1902, October 2003 
 Sothern Company Services, Inflow Design Control System Plan: Hydrologic and 

Hydraulic Calculation Summary for Plant Barry Ash Pond, October, 2016 
 Southern Company Services, Slope Stability Analysis of Main Ash Pond Dike, July 

2010 
 Southern Company Services, Ash Pond South Dike and Diversion Dike Slope Stability 

Report, September 2004 
 Southern Company Services, Plant Barry Report of Ash Pond Dike Proposed 

Modifications, January 1998. 
 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 
SLOPE/W modeling attached. 
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Attachment A 
 
Site Plan
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Attachment B 
 
Cross Section Geometry
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Attachment C 
 
Boring Location Plan





Plant Barry Ash Pond TV-BA-APC881952-001 
Periodic Factor of Safety Assessment 

Rev 0 Page 14 of 37 
6/24/2021 

Attachment D 
 
Main Dike Borings and Dilatometers 
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