INITIAL SAFETY FACTOR ASSESSMENT
PLANT GORGAS 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), §257.73(e), requires the owner or operator of an existing CCR surface impoundment to
conduct periodic safety factor assessments. The owner or operator must document that the minimum

safety factors outlined in §257.73(e)(1)(i) through (iv) for the critical embankment section are achieved.

The CCR surface impoundment located at Alabama Power Company’s Plant Gorgas also referred to as
the Plant Gorgas Ash Pond is located on Plant Gorgas property, southeast of Parrish, Alabama. The CCR
surface impoundment is formed by an engineered cross-valley embankment. The critical section of this

CCR unit has been determined to be located at the centerline of the embankment, which is the highest

section 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 | Minimum Required
Safety Factor Safety Factor
Long-term Maximum Storage Pool (Static) 1.5 1.5
Maximum Surcharge Pool (Static) 1.5 1.4
Seismic 15 1.0

The embankments are not constructed of clays and silts that are not susceptible to liquefaction.
Therefore, a minimum liquefaction safety factor determination was not required.

I hereby certify that the safety factor assessment was conducted in accordance with 40 C.F.R. Part
257.73 (e)(1).
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Plant Gorgas Ash Pond Dam Slope Stability Analysis TV-GO-APC389153-001

Purpose of Calculation

The William C. Gorgas Electric Generating Plant is a 3-unit electric generating facility, all of which
are coal-fired units. The Plant Gorgas Ash Pond is designed to receive and store coal combustion
residuals produced during the electric generating process at Plant Gorgas, as well as serve as a
low-volume waste treatment pond. CCR products are sluiced from the plant to the Ash Pond.

The purpose of this calculation is to provide a slope stability assessment of the Plant Gorgas Ash
Pond dam under conditions prescribed by the EPA CCR rule.

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

GeoStudio 2012 (Version 8.15.5.11777), August 2015 Release, 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.

The Morgenstern-Price analytical method with an entry-exit slip surface was used for slope
stability calculation.

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

e 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 0.028g for use as a horizontal
acceleration in the stability analysis.

Rev. 0 Page 2 of 7
10/06/2016



Plant Gorgas Ash Pond Dam Slope Stability Analysis TV-GO-APC389153-001

The Corps of Engineers (COE) EM 1110-2-1902 standard, 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 current required minimum criteria (factors of safety) were taken from the Structural
Integrity Criteria for Existing CCR Surface Impoundments, 40 CFR 257.73, published April
17, 2015.

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

1) Historical Alabama Power Company (APC) Drawings F-97854, C-189068, and D-
586217 depicting typical dam cross sections for original construction, the 1977 dam
raise and the 2007 dam raise.

2) Plant Gorgas CCR Topo and Plan View Mapping Rattlesnake Ash Pond, 2016

Input Data

Rev. 0

e Soil Properties: Because the physical properties of the dam construction (materials
and configuration) make sampling and testing unfeasible, the selection of soil
properties used for the analysis (unit weight, phi angle, and cohesion) relied on
historical construction records and historical records of laboratory analyses of borrow
material used to construct portions of the dam. 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.

Effective Stress Parameters
Soil Description | Unit Weight, pcf
Cohesion, psf | Phi Angle, degrees

Old Rockfill 140 0 38
New Rockfill 145 0 43
Class H Mine Spoil 129 500 22
Clay Foundation 134 500 31
Ash 98 0 28

Shale Impenetrable bedrock

o Phreatic Surface: The phreatic surface used in the analysis was developed from
historic geophysical testing and seepage analyses, supplemented by visual
observation of dam seepage and engineering judgment.
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Plant Gorgas Ash Pond Dam Slope Stability Analysis TV-GO-APC389153-001

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 Plant Gorgas Ash Pond 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

Loading Condition Minimum Calculated | Minimum Required
Safety Factor Safety Factor
Long-term Maximum Storage Pool (Static) 1.5 1.5
Maximum Surcharge Pool (Static) 1.5 1.4
Seismic 1.5 1.0

Design Inputs/References

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

APC Drawing F-97854, Gorgas Ash Disposal Pond, Rattlesnake Hollow Site, Rock Fill
Dam, 1953

APC Drawing C-189068, Gorgas Ash Handling, Sloping Core Design (Typical Cross
Section), 1973

APC Drawing D-586217, Crest Raise of Rattlesnake Hollow Ash Pond Sections and
Details, 2006

Crest Raise Feasibility Study, Rattlesnake Hollow Ash Pond Dam, Gorgas Steam Plant,
Southern Company Technical Services, 2005

Body of Calculation
Slope/W files attached
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Plant Gorgas Ash Pond Dam Slope Stability Analysis TV-GO-APC389153-001

Attachment A — Laboratory Analyses

Rev. 0 Page 6 of 7
10/06/2016



€ Exisring Dam - — < = i3 ——
- f“: s e R o
%? 7/{ [ 'Qy E—;’/ \/ a S ‘“‘NM"“W —
H 4 — R
. e oo '-o” e /"/
| N / | ] Soi. CURRACTERISTICS Uit O Wr.= %/
| ' Teee OF Mpgenie. A = C ‘ D e i
- &N o | N V ' k W Dry WewenT Iz V20 KSTORNN | \ O | lon ; ‘ \
New T Am | . | » e ,
; Mo et WerGuT 30 Ve? \0% s e ae |
) ce :‘ .- - ™ 2 ~ . I " ) .3
R babwhiy -~ e Wera A | ; & prLrhTED \WeenT | 32 X7 2% L3 i 12s | (40 /
B ouvhnt Weiawy i 10 ' 175 ©3 Q}?} 3 % 78 /
‘ ‘ ) ° _ e ' o a | @
72.5 ] Fraction Auale | £C 41 45 4%‘ 27 1 4%
. :.\.,. ‘5 - " i #o z' : . C:} k \OQQ ’ /
- - [ Y, Cones\omw VRO & © il ‘ _ é
NormalL Foor O New Dar — £ 30— " \\ El. LT D , R b / £ « s . , : S *
b . ) f s 6 J; . ‘ ‘M.\" N
,\\ ) \\ iy T s et Sy N e
\\\\\ \\ } : S e s PR 1 5 -
| & ; §
Arprax, Ev 27 “\ \ Frce ©F Siove MAYTEE }
DAV ... NSV ._\\ Sverred To Aew Fom.
o \\ ; ANQLE OGr Rerose OF Rocw
e~ B |
E’E“ R EMOVEQ 0 £ CoOFFERDNN ——— ”
o eA EKmT&\({ <f(> Exreh >~ RSN & (G 2—4 ¢ 4GA. GaLv.
DAkf’\ iﬁww YPV@& Feava ‘ “ , s Cgﬁ&.pnp&o
(v u‘fii\;mx»ﬂ"“""? B . of 2.0 . ; —
K el " 3 N @ wweimi. %mm.,
- ) : / . FLE Y Eaﬁ x\w ; =1 P — o =
Cross Seevion | AkeN ?*&@M ; fi : T L
TFaewn Survey (@ STA VD195 *%; Y » Z o ’ : ae S kL NZQ«‘H?’
, 2 — : ; ) - —— 8” CORRUGN\'ED 3[ \\\ 3"@ Ewvh < é;c.;mm, Creel N e §j’% —
/‘gf ' - I > :Q . ¥ P} pg ; '\,\\” w\.\‘\ P\‘kﬁ; f:‘x:::m Q,,; E?EL(* [ GEE Sc- / B
; e SO , P e =iy
i S(Te Be evaowed) N | e |
25-0° RN A B P | - ;
- B0, . TS . =
e e o ’ NG : - * . GLE O v KePos g %a@‘:ug e Rerosd
w2 wwwg 4 J — o ‘ }- L;L 2:37+ \ y ; " = = - e "?g / g O, X T QC:»Q,&L
B N 77 7/ Rt A R R v : I — ' e o e :
— MEE = M Z W RS : T e Ter \t\\ - Gl / s
S N A JEE VRN ETET e xwm.«»uf'{ﬁ = P EREE m%}imam‘m’”mwa&%sw‘m*"w"”m W e HF ~rawx%mnﬁ”‘mwm fﬁ’:!'ﬁﬂ‘*g R e e I e L e e L Pl TS 0 105 WS W v i s
<. 2 | 2 AL |
‘ 26" Min. | Orar Leachcs T
- c}; ‘f:;u&zviy f sk al ! |
P y N
S | : 1
‘ Neove: : , Neores:
¢ RonmwAY € 4 Naw DA~ T Lochnion Or Sumes, Powrs Ans ‘ ' 1L Materaal Desiananion CALe MinreriaL To Be CompPraTe ‘(5)
ODNWATERING Free Limes T Be t L\“ 1\\1\?’&\«\\!!0&4‘5 Fiie
Detcrramed ATTER COVERBLRDEN ~ "% Kook, 127 MAX. Size.
; - T= Reroven Aut AvoonT OF : C QQQK. 127 Ane Laraer..
| o Eo LeAkaae Is Detertaned. Rre LINES | o (. D , CopRSE FuTiR.
- 240" || 6-& | , . Te Be Cement Grouted Arrer THe D B Eime Pnee
= - ' , S Awre No Lonatk Neened. A F7 Rock,
¢ Ce N@ } % ; § ' : ! 2 Tor OF Tara To Re Furrusred WiTh Ave FQOT’L\)\’/J‘DQ
b’ Revraew, Suassct 72 | ) L 1 ~ ’ o EDROC K ‘::)u‘;:u: AC.E SARDWAY — Dee DeTane
‘ [ e SO S , EL. 35 ‘ o ; o " feeor © Ren
" D | g EL.372.5 : ‘ o | . |
1O r Y; . \ §$‘} V
” v N LRLTS
< =
Ee?éﬁche
D*llgs%\“?&» GremERAL | ayouT OF AN,
) | 1 ALABAMA POWER COMPANY
: ‘. Jop_ GORGAS ASH HAND L ;
: . , | ; DETAIL Sromine CoORE Dﬁ»\&b& (T\fvxc:M.
o< ! ) T ‘ vrae =T — T Cross Beemiond.
S\ iha M 19-5-15 [Rev?5| D, C, 10-11-74|Rev 4| N HYDE | 10-9-7HREVF3| D.C. [9-3074—ev™2 42773 | ReN.F2Z (conts) 4-2773 | Rev.#H 1 ' Tt 3 Briemis 1o~ wee-
= @} 4’.;.: £12-95 :?‘:B v\EV _ I 1 €V ‘ ,M W ’ REVIE E.!Q SOIL L \‘%'E s ; o : w ; DRAWN R":'RQNﬁQ"CﬂECK D GQ 8 TRACED SCALE \ —za \{,_.(zx\cf\\,{\&am&m@s/" ‘
LHaD e bLagee OF "B | CHARGED EL.308 To EL.JI0|CHanGer EL, 2to To EL308|REVIEE AYERS IN L\mx_m D Futek Materad  Caamaen Aesumes Saw Cmenerm Revisions . T 2 OF ~ ‘
é QL R \’%«r ;0 Revisep Soi LAVERS IN | QuAanae Rev CN Dwo,. CORE $CHANGED ELEVA- "‘1 Qe fﬁ'ﬁmm Face Of Crnraereristics T AcTuae S Appaovgo 4’ £oi e 5L ;Q ' DATEﬁ Z6-73  |SHEET ' OF | SHEETS :
Ayl QOFT AT ‘ AR Rey 3 MARKED As ' AN Flcer Maeaing Resul com LAan Tests, / Y/ ' : c 8 9 06 8}
Agove Erey. 350 Om Core H v TION OF DRAIN PIPE, ¥ R FeuLTs. Feon = = : APPROVED _ ﬁ !:j DATE 3 /z*" t/?} SUPERSEDES -
U, <, g‘DQ (Pi: ; e, ’ rev 4 l | ?’:‘Q:C\ ’ ! ?.:}‘gs - R.Dnd " R e ’
K&E 17 0253 2-72 2300 ;




3.13 Dike Material Engineering Properties

In considering the possible increase in seepage from a proposed raise in hydrostatic head., it
was necessary to research previous files forinformation regarding soil types and properties
used in design/construction of the core and filter matenals of thelast dikeaise. During
March and April of 1979, samples from potential borrow sources and mine spoil stockpiles
in the immediate area were transported to APCo’s Central Soils Testing Laboratory in
Vamons. Alabama. Most of this material was mine waste with sufficient fines to be
considered for use as the upstream “impervious™ blanket, or Class H material These were
samples #332 and #333. Two other samples from local sources selected by plant personnel
were also tested, talken from areas near the abutments and thought to have greater fines
contents. These were designated samples #334 and #335. All samples were tested for
shear strength and permeability at both 83% and 92% of their Standard Proctor (SP)
maximum dry density for compaction. Table 1 below presents a summary of those test

results.

Table 1: Properties of Class H Material

Lab #332 Lab #333 Lab #334 Lab #335
Clayey Silt Borrow NW Abutment
Description: | Mine Spoil (E) | Mine Spoil (S) 57% passing 60% passing (25% cl)
LL=31, Pl=4 LL=31, PI=7
Density: Tm=1227 Tm=118.9 Tm=107.5 fm=111.0
) OMC=13.6% | OMC=13.2% OMC=18.2% OMC=16.5%
Permeability, ¥ (cmfsec):
83% SP 7.4 x 10+ 5.1x 10 1.9 %104 2.0 x 10+
92% SP 8.1x10%° 1.0 x 10® 22x10% 7.3 x 10%
Strength (C=cohesion, §=angle of internal friction. Prime values are effective stress):
C=2.2 ksf C=1.4 ksf C=04 ksf
$=5° $=23° $=21.5°
Lot C'=0 ksf C'=0 ksf C'=0 ksf
§'=32.9° ¢'=35" §'=33.7°
C=2.1 ksf C=1.5 ksf C=1.0 ksf
$=6.5" $=28° $=23° C=2.2 ksf
2% SP | g C'=0 ksf C'=0 ksf s
¢'=36.1° ¢'=36.1° 4'=36°
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Attachment B - Drawings Used to Develop Critical Section Profile
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