PERIODIC SAFETY FACTOR ASSESSMENT
391-3-4-.10(4) and 40 C.F.R. PART 257.73
PLANT YATES ASH POND 3 (AP-3)
GEORGIA POWER COMPANY

The Federal CCR Rule, and, for Existing Surface Impoundments where applicable, the Georgia CCR Rule
(391-3-4-.10) require the owner or operator of a CCR surface impoundment to conduct initial and
periodic safety factor assessments. See 40 C.F.R. § 257.73(e); Ga. Comp. R. & Regs. r. 391.3-4-.10(4)(b)".
The owner or operator must conduct an assessment of the CCR unit and document that the minimum
safety factors outlined in § 257.73(e)(1)(i) through (iv) for the critical embankment section are achieved.
In addition, the Rules require a subsequent assessment be performed within 5 years of the previous

assessment. See 40 C.F.R. § 257.73(f)(3); Ga. Comp. R. & Regs. r. 391.3-4-.10(4)(b) *.

The CCR surface impoundment known as Plant Yates AP-3 is located on Plant Yates property, northwest
of Newnan, Georgia. The CCR surface impoundment is formed by an engineered cross-valley
embankment. The critical section of AP-3 was previously determined to be at the midpoint of the cross-
valley embankment. Under current conditions, the critical section remains at the midpoint of the
embankment. The Notification of Intent to Initiate Closure was placed in the Operating Record on
04/20/2018 and closure has been designed to have no negative impacts on the stability of the
embankment. The CCR unit no longer impounds water, therefore a Surcharge Pool analysis is no longer

applicable.

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

following minimum safety factors:

Loading Condition Minimum Calculated Minimum Required
Safety Factor Safety Factor
Long-term Maximum Storage Pool (Static) 2.7 1.5
Seismic 2.4 1.0

The embankment of AP-3 is constructed of compacted silts and silty sands that are not susceptible to
liquefaction. Therefore, a minimum liquefaction safety factor determination was not required. This

assessment is supported by appropriate engineering calculations which are attached.

['In a typographical error, 391.3-4.10(4)(b) references the “structural integrity criteria in 40 CFR
247.73,” when the reference to such criteria should be 40 CFR 257.73.



| hereby certify that the safety factor assessment was conducted in accordance with 40 C.F.R. § 257.73
(e)(1).
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Periodic Factor of Safety Assessment

Purpose of Calculation

The Eugene A. Yates Power Plant (Plant Yates) was once a seven-unit, coal fired, power generation
facility. Units 1-5 have been demolished and Units 6 and 7 have been converted to natural gas. Ash
Pond 3 was originally constructed in August 1976 and was designed, and constructed, for emergency
storage with a dike crest of elevation 755 feet. Plant Yates ceased burning coal in 2015 and thus
ceased sluicing ash to Ash Pond 3 at that time. However, Ash Pond 3 is located in an area identified
as the “Ash Management Area” where conditioned ash is being consolidated and compacted for
closure-in-place, thus new ash has been placed within the footprint of the unit.

The purpose of this calculation is to provide an updated slope stability factor of safety assessment of
the Plant Yates Ash Pond 3 dam under conditions prescribed by the EPA CCR rule.

Summary of Conclusions

The following table summarizes the factors of safety resulting from the slope stability analyses. The
results indicate the safety factors of the Ash Pond 3 dam meet or exceed the minimum criteria set
forth in the structural integrity criteria for existing CCR surface impoundments, 40 CFR 257.73.

Factor of Safety Summary Table

gy Minimum Required
Loading Condition Calculated Safety 9
F Safety Factor
actor
Maximum Storage Pool (Static) 2.7 1.4
Seismic 24 1.0

Methodology

The calculation was performed using the following methods and software:

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

o Strata (Version 0.8.0),University of Texas, Austin

e Morgenstern-Price analytical method

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 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
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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 0.038g 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.

During March 2010, seven borings and five piezometers were performed and installed,
respectively, on the crest of the dam, on the middle bench of the dam and on the riverbank.
The soil properties used for the analysis (unit weight, phi angle, and cohesion) were
obtained from triaxial shear testing performed on undisturbed Shelby tube samples of the
dam fill and foundation soils obtained during drilling. Soil testing was performed according to
applicable ASTM standards.

The ash properties used for the analysis (unit weight, phi angle, and cohesion) were based
on laboratory testing performed on undisturbed and remolded samples of ash from various
plants and on engineering judgment.

The ash pond is no longer designed to impound stormwater. Therefore, the maximum
surcharge condition was not evaluated for this analysis.

The critical section was selected at location having the apparent maximum dam height. The
cross-section of the Ash Pond 3 dam was modeled using the following sources:

1) A 2010 level profile survey extending from the pond surface on the upstream face of
the dam to the river surface on the downstream face of the dam performed by
Southern Company Services (SCS).

2) Critical section developed for a slope stability analysis performed in 2000 to evaluate
the effects of a proposed dam raise.

3) Historical drawing H-9065, showing the typical section of the proposed dam
construction including foundation elevation.

Input Data

Ash Pond AP-3

Rev 0

e Soil Properties: Soil properties were obtained from historic boring logs and laboratory
tests that include soil classification, consolidated undrained triaxial shear tests,
unconsolidated undrained triaxial shear tests, unit weight determination, and standard
Proctor density testing. Ash properties were based on laboratory testing performed on
remolded samples of ash from various plants and on past experience. The following
effective stress values were used in the analyses.
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Effective Stress Parameters

Soil Description | Unit Weight, pcf
Cohesion, psf | Phi Angle, degrees
Existing Fill 125 280 37
Residual Soil 121 330 29
Saprolite/PWR 125 0 38
Ash 98 0 28

e Phreatic Surface: The phreatic surface was determined using piezometers installed in
1997 and in 2010 along the crest of the dam.

Loading Conditions

The Plant Yates Ash Pond 3 Dike was evaluated for the maximum storage and seismic loading
conditions.

Design Inputs/References

e SCS Calculation TV-YT-GPC603884-002

e Idriss and Boulanger, Semi-empirical procedures for evaluating liquefaction potential during
earthquakes, 2004

e Youd and Idriss, Liquefaction Resistance of Soils: Summary report from the 1996 NCEER and
1998 NCEER/NSF Workshops on evaluation of liquefaction resistance of soils, 2001

e 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

e GPC Drawing H-9065, Plant Yates Emergency Ash Pond Plan and Sections

e GPC Drawing H-9068, Plant Yates Emergency Ash Pond Elevation Excavation with 1976
boring locations

e SCS Boring Logs 1976 and 1977

e 2000 Summary of Laboratory Testing of AP-3 Dike Soils

Body of Calculation

Slope/W analysis attached.
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Elevation

PLANT YATES
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Attachment A
Boring Location Plan
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Attachment B
Boring Logs
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Plant Yates Ash Pond 3 Temporary Piezometers

Piez.

/D4
_D4A
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‘D8

D8A

D11
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~D12

D17
| D17A
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Ref.

Ref. Elev.

747.98
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737.562

756.09
756.09

747.90
747.90

737.08

747.50
747.50

746.28

10/30/97

7.75
6.10

-1.50

16.80
19.50

8.00
11.10

2.30

7.40
7.50

GW Depth GW Elev. p

GW Depth GW Elev. GW Depth GW Elev. GW Depth GW Elev.

10/30/97 11/14/97 11/14/97 11/11/98 11/11/98  6/8/99 6/8/99
740.23 5.90 742.08 5.40 742.58 6.00 741.98
741.88 5.30 742.68 4.80 743.18 5.40 742.58
739.02 -1.20 738.72 0.40 737.12 -0.80 738.32
739.29 17.50 738.59 17.60 738.49 17.20 738.89
736.59 18.00 738.09 12.50 743.58 12.80 743.29
739.90 7.80 740.10 8.40 739.50 7.80 740.10
736.80 8.80 739.10 8.90 739.00 8.50 739.40
734.78 210 734.98 -0.20 737.28 -0.80 737.88
740.10 7.00 740.50 7.00 740.50 8.00 739.50
740.00 7.50 740.00 7.30 740.20 5.00 742.50
-- 7.50 738.78 7.40 738.88 7.20 739.08
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PLANT YATES
ASH POND 3 DIKE
TEST SUMMARY/DESIGN PARAMETERS

BAG SAMPLES

SOIL NEW FILL 95% UU Test @95%, Opt +2 CU Test w/ ppr @ 95%, Opt +2
Sample Max. Dry | Optimum Dry Total Sat. Total Sat.
Design. Depth uscs % Fines pl LL Weight | Moisture | Un Wt [ phi Unit Wt. | Unit Wt. c phi [ phit Unit Wt. | Unit Wt
TP@BA30, 3 MH 57 15 €0 85.8 28.9 815 0.61 264 106.5 112.8 0.42 16.3 0.12 33.2 106.8 114.3
TP@BAS37 2 MH 62 20 62 93.7 26.2 89 0.43 215 114.3 118.3 0.56 13 0.13 37.2 113.9 119
TP@BAS37 5 SM 23.5 7 38 101.7 19.2 96.6 0.64 256 1171 121.8 1.15 16.1 0 41 117.4 123.3
TP@BA3S8 4 MH 87 26 63 84.7 31 80.4 0.82 23.1 107.1 112.8 0.52 171 0 38.7 107.2 114.2
DESIGN 0.56 223 1113 Unsaturated 0.04 365 111.3 117.7
0.6 16 116.4 Saturated - Assumed Parameters
COMPACTED ASH 95% UU Test @95 %, Opt CU Test w/ ppr @ 95%, Opt
Sample Max. Dry | Optimum Dry Total Total Sat.
Design, Depth uscs % Fines Pl LL Weight | Moisture [ Un Wt c phi Unit WL c phi c phi¢ Unit Wt. | Unit Wt.
BAG 1 4 ML 90 NP NP 89.8 22.1 85.3 0.65 32.6 104.3 0.46 30.6 [ 327 104.3 1101
BAG 2 4 ML 74 NP NP 87.3 23 82.9 0.82 31.1 102.2 0.58 17.1 0.06 33.1 102.1 110.8
BAG 3 4 ML 89 NP NP 83.1 255 78.9 0.64 30.3 99 0.26 18.2 0 33.1 99 109.3
BAG 4 4 ML 55 NP NP 84.6 244 80.3 0.59 32.8 99.7 1.1 25 0 36 99.7 110.6
DESIGN 0.67 31 101.3 0.02 33.6 101.3 110.2
FOUNDATION & EXISTING FILL
UNDISTURBED SAMPLES UU Test CU Test w/ ppr
Sample Dry |Total Unitj Sat. Unit Dry {Totai Unit] Sat. Unit
Design. | Depth uscs Section c phi | Weight | Weight | Wt [ phi c phit Weight { Weight | Weight |
D5 2-4 SM FDN.SOIL 0.61 11.2 96.1 119.7 122.6 0.47 171 0.34 27.2 91.9 114.5 120.8
Di1A 5-7 SM EX. FILL - - - - - 1.16 30.8 0.26 39 100 121.3 126.1
D11A 10 -12 SM EX. FILL 0.52 30.3 101 122 125.6 - -- - - - - =
D12 6-8 SM EX. FILL 0.95 18.8 101.3 124.4 126.7 1.61 21.3 0.3 35.1 98.8 122.6 124.5
D17A 3-7 SM FDN SOIL 0.81 10.8 79.8 110.9 113.1 0.84 18.1 0.31 32.3 91.1 115.9 121.3
D8A 18- 20 MH "CORE" - - - - - - - - - - -
FOUNDATION DESIGN 0.71 1 115.3 117.9 0.33 29.8 115.2 1211 Saturated
EXISTING FILL DESIGN 0.74 24.6 123.2 125.7 0.28 371 122 1256.3 Saturated
05 26 115 Unsaturated -- Assumed Paameters/Weight
POND ASH - SATURATED 0 10 1043 [ 10 104.3 Plant Bowen Ash Stack Stability Report,9/25/91
weight only, Parameters Assumed. Doesn’t
actually enter into problem.
DRAIN MATERIAL 0 30 125 0 30 125  Assumed
SAPROLITE/PWR 0 38 125 0 38 125 Assumed
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