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PROFESSIONAL CERTIFICATION

This document and all attachments were prepared by Golder Associates Inc. under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of those persons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | hereby
certify that the Safety Factor Assessment has been prepared in accordance with the requirements of Section
257.73(e) of the CCR Rule.

7/
Jeffrey B. Fassett, P.E.
Associate
Golder Associates Inc.
Firm Registration No. F-2578
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1.0 INTRODUCTION

San Miguel Electric Cooperative, Inc. (SMECI) owns and operates the San Miguel Power Plant (SMPP) located
approximately 6 miles south of Christine, Texas in Atascosa County, Texas (Figure 1). The SMPP is a 440-
megawatt, lignite-fired electric power plant that was placed into service in 1982. Coal Combustion Residuals
(CCR) including fly ash, bottom ash and flue gas desulfurization (FGD) wastewater/solids are generated as part of
SMPP operation.

From 1982 through 2020, bottom ash and FGD wastewater/solids were managed in Ash Pond A and Ash Pond B
(which were collocated and referred to collectively as the Ash Ponds) and an Equalization Pond (EQ Pond). The
Ash Ponds and EQ Pond are located south and southeast of the SMPP generating unit (Figure 2). In 2020,
SMECI retrofitted the Ash Ponds by installing a composite liner system meeting the requirements of 40 CFR
Section 257.70(b), and subdivided Ash Pond B to create a smaller Retrofitted Ash Pond B and a Retrofitted EQ
Pond (See Figure 2). The previous EQ Pond (referred to herein as the Former EQ Pond) was removed from
service in 2021 and is undergoing closure.

The U.S. Environmental Protection Agency promulgated 40 C.F.R. Part 257, Subpart D (the CCR Rule) to
establish technical requirements for new and existing CCR landfills and surface impoundments. Retrofitted Ash
Pond A, Retrofitted Ash Pond B and the Retrofitted EQ Pond have been identified as Existing CCR Surface
Impoundments regulated under the CCR Rule.

Section 257.73(e) of the CCR Rule specifies that periodic safety factor assessments must be conducted for each
CCR surface impoundment. In accordance with Section 257.73(g) of the CCR Rule, the initial Safety Factor
Assessments for the Ash Ponds and Former EQ Pond were completed and placed in the facility operating record
in October 2016 (Arias, 2016). As specified in Section 257.73(f)(3), the Safety Factor Assessment must be
updated every five years from the completion date of the initial plan. Golder Associates Inc., member of WSP,
was retained by SMECI to prepare this updated Safety Factor Assessment for Ash Pond A, Retrofitted Ash Pond
B and the Retrofitted EQ Pond.

1.1 Description of Ash Pond A, Retrofitted Ash Pond B and Retrofitted
EQ Pond

From 1982 through 2020, bottom ash transport water was managed in Ash Pond A and Ash Pond B, which were
constructed as part of the original SMPP construction. The Ash Transport Water Pond Complex (Ash Pond) as
originally constructed contained two pond cells, Ash Pond A on the north side and Ash Pond B immediately
adjacent to the south. The system was constructed as a side-hill impoundment with the northern dike at or near
natural grade and includes a central “splitter dike” that separates the pond into north and south sections with a
connecting weir.

The total dike perimeter of the Ash Pond is approximately 6,000 feet, and the approximate surface area is 26
acres. The maximum dike height is approximately 20 feet with side slopes ranging from 2.5 horizontal to 1 vertical
(2.5H:1V) to 3.0H:1V, with an average crest width of 20 feet. The elevation of the dike crest is 315 feet with a
maximum pool water surface elevation of 313.5 feet (18 inches below crest) (AECOM, 2018).

Both ash ponds were constructed with a clay soil liner consisting of 3 feet of compacted soil with a hydraulic
conductivity of no more than 1 x 107 cm/sec (ERM, 2016; Zephyr, 2017).

In 2020, SMECI retrofitted Ash Pond A and Ash Pond B as follows:
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e A 60-mil HDPE geomembrane was installed in Ash Pond A over the existing clay soil liner. The HDPE
geomembrane extends across the floor of the pond and up the interior faces of the perimeter dikes and is
secured in anchor trenches at the top of the dikes.

e Ash Pond B was subdivided to create a smaller Retrofitted Ash Pond B and a Retrofitted EQ Pond by
constructing a divider dike across the width of Ash Pond B. A 60-mil HDPE geomembrane was installed
in Retrofitted Ash Pond B and the EQ Pond over the existing clay soil liner and divider dike. The HDPE
geomembrane extends across the floor of the pond and up the interior faces of the perimeter dikes and is
secured in anchor trenches at the top of the dikes.

The configuration of the existing perimeter dikes of the Ash Ponds was not modified as part of the Ash Pond
Retrofit project.

1.2 Previous Stability Evaluations

Several stability evaluations have been performed on the Ash Ponds, specifically:

m Arias & Associates, Inc. (Arias, 2012) performed stability analyses for the CCR surface impoundments in
2012 to determine global stability safety factors at select embankment cross-sections. The calculated
factors of safety met the minimum criteria presented in 40 CFR Section 257.73(e)(i) through (iv).

m Arias Geoprofessionals, Inc. (Arias, 2016) performed a second evaluation in 2016 to meet the requirements
of the Initial Safety Factor Assessment. This evaluation indicated that two areas, represented by Cross
Section 1B (located along the western downstream slope) and 9A (along the east downstream embankment
slope), were slightly less than the minimum values in Section 257.73(e)(i) through (iv). Arias provided
recommended remedial actions to increase the factors of safety.

m Following the remedial actions described in the 2016 Arias report, Wood Environment & Infrastructure
Solutions, Inc. (Wood, 2018) reevaluated Sections 1B and 9A. Wood’s analysis indicated that the factors of
safety exceed the minimum requirements.
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2.0 UPDATED SAFETY FACTOR ASSESSMENT — SECTION 257.73(e)

Section 257.73(e)(1) of the CCR Rule requires that periodic safety factor assessments be conducted by a
qualified professional engineer to document that calculated factors of safety for each CCR unit achieve the
following minimum values:

i. The calculated static factor of safety under the long-term, maximum storage pool loading condition must
equal or exceed 1.50.

ii. The calculated static factor of safety under the maximum surcharge pool loading condition must equal or
exceed 1.40.

iii. The calculated seismic factor of safety must equal or exceed 1.00.

iv. For dikes constructed of soils that have susceptibility to liquefaction, the calculated liquefaction factor of
safety must equal or exceed 1.20.

The CCR Rule specifies that structural stability factors of safety be evaluated for the critical cross section of each
CCR facility under static and seismic loading for “Maximum Storage Pool” (0.5 feet of freeboard for this facility)
and “Maximum Surcharge Pool” (no freeboard) conditions. Liquefaction potential analysis is only necessary when
soil sampling, construction documentation or anecdotal evidence from personnel with knowledge about the
facility, indicates that soils of the embankment are susceptible to liquefaction.

The Updated Safety Factor Assessment performed by Golder for the CCR Ponds at the SMPPP is described in
this section.

2.1 Safety Factor Assessment Methodology

Slope stability analyses were performed using a limit-equilibrium-based commercial computer program, Slide2
(Rocscience, 2021). The analyses used a searching routine to identify the potential failure surface with minimum
factor of safety for a given set of geometry, ground and groundwater conditions. The Spencer (1967) method of
analysis was used in the analyses to compute the factor of safety as this procedure satisfies both force and
moment equilibrium, while the Morgenstern-Price method was used for verification.

The factors of safety of numerous potential failure surfaces were computed to establish minimum factors of safety.
Both circular and non-circular (“cuckoo”) failure surfaces and were considered for all cases. Stability analyses
were performed for “Maximum Storage Pool” (freeboard of 0.5 feet) and “Maximum Surcharge Pool” (no
freeboard) conditions for the embankment slopes of the ponds.

2.2 Cross-Sections Analyzed

Based on our review of the geometry of the embankment slopes, the soil profile, and the loading conditions,
Golder concluded that the sections analyzed in the previous Safety Factor Assessments represent the critical
conditions.

Section 1B, located along the western embankment of Ash Pond A and Section 9A, located along the eastern
embankment of Ash Pond B were analyzed. The critical cross-section locations are shown on Figure 3.

2.3 Material Properties

Golder did not perform a subsurface investigation or perform soil testing as part of this Updated Safety Factor
Assessment. In 2012, Arias and Associates, Inc. (Arias, 2012) performed an investigation including seven
borings along the crest and toe of the Ash Pond dikes. In addition to index testing, multistage consolidated
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undrained (CU) triaxial compression testing was performed on clay samples to characterize the shear strength of
the foundation soils and the abutment fill. Based on the field and laboratory data, Arias divided the subsurface
soils into three strata as follows.

Soil Profile
Zone

Material Unit Weight Strength Function

Total Stress
c, = 216 psf
$=17.2°
Effective Stress
c = 288 psf
¢ =20.3°
Total Stress
c, = 216 psf
$=17.2°
Effective Stress
c = 288 psf
$=20.3°
Total Stress
Sandy Lean CLAY (CL), Clayey ¢, = 1000 psf, ¢ = 0°
SAND (SC) Effective Stress
¢ =200 psf, p = 24°
Model Only With
Silty SAND (SM), Sandy SILT _
Silty Sands ML) Effective Stress
¢ =0 psf, § = 30°

All Fill Soils
Above Natural Fat CLAY (CH), Lean CLAY (CL)
Grade

Natural Soils
Above Silty Fat CLAY (CH), Lean CLAY (CL)
Sands

Natural Soils
Above Silty
Sands

The strength parameters for the compacted clay fill represent the average strengths from the triaxial CU
compression tests. The strength parameters for the native soils were estimated based on STP N-values, pocket
penetrometer results and experience with soils in the region. Based on our review of historical soil boring and
geotechnical information, Golder determined that the material properties used to the perform the previous stability
analyses are appropriate.

As noted above, the Ash Ponds have been retrofitted with a composite liner system comprised of a 60-mil HDPE
geomembrane overlying a compacted clay liner. The presence of this liner system will limit seepage from the
ponds into the adjacent embankments. For our analysis we have assume the phreatic surface within the
embankment is equal to the elevation of the toe of the perimeter dikes.
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2.5 Seismic Loading
2.51 Peak Ground Acceleration Determination

The peak ground acceleration (PGA) with a 2% probability of exceedance in 50 years was estimated for the site
using U.S. Geological Survey (USGS) Unified Hazard Tool website (Unified Hazard Tool (usgs.gov)) based on the
USGS 2014 conterminous hazard maps. The PGA from the 2014 USGS conterminous maps provides PGAs for a
Site Class B/C boundary. Based on the STP N-values for the borings near the critical cross-sections, the site is
Class D. Golder adjusted the Site Class B/C boundary to Site Class D by applying a site coefficient factor based
on ASCE 7-16 (ASCE, 2017) to convert the Site Class B/C to a Site Class D. The site coefficient conversion factor
used is 1.6. The PGA obtained from the USGS is 0.028 g for Site Class B/C. The adjusted PGA for Site Class D
is 0.045 g (1.6 x 0.028 = 0.045 g).

2.5.2 Horizontal Seismic Coefficient Determination

Pseudo-static stability analyses using the Hynes-Griffin and Franklin method (Hynes-Griffin, 1984) were
performed to evaluate whether embankment deflections under seismic loading conditions will be acceptable. The
Hynes-Griffin and Franklin method includes applying a horizontal pseudo-static acceleration equal to 50% of the
PGA. Factors of safety greater than 1.0 indicate that embankment deflections during the design seismic event will
likely be acceptable (small). Factors of safety less than or equal to 1.0 indicate that a more rigorous evaluation of
seismic-induced slope deformation is warranted. A horizontal seismic load coefficient of 0.023 g (0.5 x 0.045 =
0.023 g) was used in the pseudo-static analysis.

253 Material Properties for Pseudo-Static Stability Analysis

Material shear strength parameters for all materials were lowered to 80% of the static stability analysis values to
account for potential pore pressure increases during seismic loading.

2.6 Liquefaction Potential

Soail liquefaction describes a phenomenon whereby a saturated or partially saturated soil substantially loses
strength and stiffness in response to an applied stress, usually earthquake shaking or other sudden change in
stress condition, causing it to behave like a liquid. The phenomenon is most often observed in saturated, loose
(low density or uncompacted), sandy soils. The embankment soils of the Ash Pond A and Ash Pond B are
composed of clayey materials with significant fines content. The immediate foundation materials are also
composed of soils containing a significant portion of fines and are also considerably dense. The subsurface
investigations performed at the ponds do not indicate any soils in the embankment or its foundation that are
susceptible to liquefaction. Hence, failure of the pond slopes due to liquefaction is considered unlikely for Ash
Pond A and Ash Pond B surface impoundments at the SMPP.

2.7 Stability Analysis Results

Slope stability analyses were performed for long-term conditions for each of the critical cross-sections considered
under static conditions. Embankment slopes were analyzed for “Maximum Storage Pool” (0.5 feet of freeboard)
and “Maximum Surcharge Pool” (no freeboard) conditions. The results of the slope stability analysis cases are
presented in Table 2, and the corresponding analysis outputs can be found in Appendix A.

The results indicate that the surface impoundment slopes at the SMPP comply with the minimum factors of safety
specified in Section257.73(e)(1) of the CCR Rule under all considered loading scenarios.
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Table 1: Slope Stability Analysis Results

Cross-Section Pond Pool Failure Surface Figure (See Required Calculated
Level Appendix A) Factor of Factor of Safety
Safety (Spencer
Method)
1B Storage Circular A-1 1.5 1.58
Static
Non-Circular A-2 1.4 1.56
Surcharge Circular A-3 1.5 1.58
Non-Circular A-4 1.4 1.56
1B Storage Circular A-5 1.0 1.19
Pseudo-Static
Non-Circular A-6 1.17
Surcharge Circular A-7 1.19
Non-Circular A-8 1.17
9A Storage Circular A-9 1.5 1.50
Pseudo-Static
Non-Circular A-10 14 1.48
Surcharge Circular A-11 1.5 1.50
Non-Circular A-12 14 1.48
9A Storage Circular A-13 1.0 1.11
Seismic
Non-Circular A-14 1.09
Surcharge Circular A-15 1.11
Non-Circular A-16 1.10
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3.0 CONCLUSIONS

Based on our analyses, the calculated factors of safety through the critical cross sections in the Retrofitted Ash
Ponds and Retrofitted EQ Pond comply with the minimum factors of safety specified in Section257.73(e)(1)(i)-(iv).
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Stability Analysis Output
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. Unit Weight | Strength | Cohesion | Phi
Material Name Color
(Ibs/ft3) Type (psf) | (deg)

. Mohr-
Fill: Fat Clay (CH), Lean Clay (CL) I:‘ 112 Coulomb 100 21
Fat Clay (CH),. Lean Clay (CL) above . 120 Mohr- 150 18

silty sands Coulomb

Sandy Lean Clay (CL), Clayey Sand . Mohr-
(SC) above the silty sands 120 Coulomb 200 24

\ Mohr-
Silty Sand (SM) . 120 Coulomb 0 30

]~

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT
ASH WATER TRANSPORT PONDS

SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
e e SECTION 1B STATIC (NON-CIRCULAR)
G o L D E R MAXIMUM SURCHARGE POOL
DESIGN
b MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev. FIGURE
APPROVED JE 21455682 1000 01 -

D FROM: ANSIA

ET SIZE HAS BEEN MODIFIE

SHE|

S MOT MATCH WHAT |5 SHOWN, THE

NT DOE!

EASUREME

IF THIS M

n




325

Method Name

Min FS

Spencer

1.185

GLE / Morgenstern-Price

1.185

. Unit Weight | Strength | Cohesion | Phi
Material Name Color
(Ibs/ft3) Type (psf) | (deg)
Fill: Fat Clay (CH), Lean Clay (CL)_Reduced 20% . 112 Mohr- 80 17.1
) 4 ! v - ° Coulomb i
Fat Clay (CH), Lean Clay (CL) above silty . Mohr-
sands_Reduced 20% 120 Coulomb 120 146
Sandy Lean Clay (CL), Clayey Sand (5C) above . Mohr-
. 120 160 19.6
the silty sands_Reduced 20% Coulomb
; Mohr-
Silty Sand (SM)_Reduced 20% D 120 Coulomb 0 24.8
- 0.023

200.00 Ibsit2

O B s A0 AE A0 A5 BO B BO 65 70 75 80 85 00 65

100105 110 115920 125 130 135 140 145 150 155 160 165 170 175 180

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT

ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 1B PSEUDO-STATIC (CIRCULAR)
G O L D E R MAXIMUM STORAGE POOL
DESIGN
o MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -

3 FROM: ANSIA

WWHAT IS SHOWN

F THIS MEASUREMENT DOES NOT MATCH

1in




325

1.173

Method Name

Min FS

Spencer

1.173

GLE / Morgenstern-Price

. Unit Weight | Strength | Cohesion | Phi
Material Name Color
(Ibs/ft3) Type (psf) | (deg)
Fill: Fat Clay (CH), Lean Clay (CL)_Reduced 20% . 112 Mohr- 80 17.1
) 4 ! v - ° Coulomb i
Fat Clay (CH), Lean Clay (CL) above silty . Mohr-
sands_Reduced 20% 120 Coulomb 120 146
Sandy Lean Clay (CL), Clayey Sand (5C) above . Mohr-
. 120 160 19.6
the silty sands_Reduced 20% Coulomb
; Mohr-
Silty Sand (SM)_Reduced 20% D 120 Coulomb 0 24.8
- 0.023

200.00 Ibsift2

5 0 BE 05 A0 AS B0 RSB0 65 70 75 80 B85 90 95

100 705 910" 115 120 125 130 135

140145 150" 155160 165 170 175 180

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT

ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 1B PSEUDO-STATIC (NON-CIRCULAR)
G O L D E R MAXIMUM STORAGE POOL
DESIGN
o MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -

3 FROM: ANSIA

WWHAT IS SHOWN

F THIS MEASUREMENT DOES NOT MATCH

1in




330

325

Method Name Min FS
Spencer 1.185
GLE / Morgenstern-Price | 1.176

1.185

200.00 Ibsift2

. Unit Weight | Strength | Cohesion | Phi
Material Name Color
(Ibs/ft3) Type (psf) | (deg)
Fill: Fat Clay (CH), Lean Clay (CL)_Reduced 20% . 112 Mohr- 80 17.1
) 4 ! v - ° Coulomb i
Fat Clay (CH), Lean Clay (CL) above silty . Mohr-
sands_Reduced 20% 120 Coulomb 120 146
Sandy Lean Clay (CL), Clayey Sand (5C) above . Mohr-
. 120 160 19.6
the silty sands_Reduced 20% Coulomb
; Mohr-
Silty Sand (SM)_Reduced 20% D 120 Coulomb 0 24.8
- 0.023

5

10155025

30735740 A5 B0 55 B0 b5 70 75 B0 85 90 05

00 705 910 115 120 125 130 135 140 145 150 155 160 165 170 175 180

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT

ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
B—— . SECTION 1B PSEUDO-STATIC (CIRCULAR)
G O L D E R MAXIMUM SURCHARGE POOL
DESIGN
o MEMBEROF-WSE REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 A-7

3 FROM: ANSIA

WWHAT IS SHOWN

F THIS MEASUREMENT DOES NOT MATCH

1in




1.173

330¢ Method Name Min FS
3 Spencer 1.173
325¢ —
GLE / Morgenstern-Price | 1.168

. Unit Weight | Strength | Cohesion | Phi
Material Name Color
(Ibs/ft3) Type (psf) | (deg)
Fill: Fat Clay (CH), Lean Clay (CL)_Reduced 20% . 112 Mohr- 80 17.1
) 4 ! v - ° Coulomb i
Fat Clay (CH), Lean Clay (CL) above silty . Mohr-
sands_Reduced 20% 120 Coulomb 120 146
Sandy Lean Clay (CL), Clayey Sand (5C) above . Mohr-
. 120 160 19.6
the silty sands_Reduced 20% Coulomb
; Mohr-
Silty Sand (SM)_Reduced 20% D 120 Coulomb 0 24.8
- 0.023

200.00 Ibs/ft2

5

O I I N G - B O R -

00105910 115920125 130" 135

A0 T4E 50" 155160 165 170 175 180

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT

ASH WATER TRANSPORT PONDS

SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
e — . SECTION 1B PSEUDO-STATIC (NON-CIRCULAR)
G O L D E R MAXIMUM SURCHARGE POOL
DESIGN
o MEMBEROF-WSE REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -

3 FROM: ANSIA

WWHAT IS SHOWN

F THIS MEASUREMENT DOES NOT MATCH

1in




. Unit Weight Strength Cohesion Phi
Material Name Color (Ibs/ft3) Type (psh) (deg) 1 . 5 0 2
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2 l:' 112 Coulomb 288 203
Lean Clay (CL) . 120 cgt(l):;b 250 18
Fat Clay (CH) above the Mohr-
sitly sands . 120 Coulomb 250 15
Fill: Fat Clay (CH) ] 100 C";’:lcl’:;‘b 5 2
Method Name Min FS
Spencer 1.502 200,00 bisift2
GLE / Morgenstern-Price | 1.499
220F 1
218 ¥ b
210
205 M
300 = 4 2
295 ; — |‘ ¥
zm E —
285
280
275
270
265 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30 120 10 -100 30 20 70 60 5D 40 -30 -20 T 0 10 BN a0 70 20 E] 100 110 120
CLIENT PROJECT
SAN MIGUEL ELECTRIC COOPERATIVE, INC. ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT
ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
e — . SECTION 9A (CIRCULAR)
G o L D E R MAXIMUM STORAGE POOL
DESIGN
b MEMBER OF WSP REVIEW * PROJECT No. PHASE Rev. FIGURE
APPROVED JF 21455682 1000 01 -

HWHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI A

IF THIS MEASUREMENT DOES NOT MATC

1in




. Unit Weight Strength Cohesion Phi
Material Name Color (Ibs/ft3) Type (psh) (deg)
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2 l:' 112 Coulomb 288 203
Mohr-
Lean Clay (CL) . 120 Coulomb 250 18
Fat Clay (CH) above the Mohr-
sitly sands . 120 Coulomb 250 15
- Mohr-
Fill: Fat Clay (CH) |:| 100 o 5 2
Method Name Min FS
Spencer 1.483 200,00 10= /2
220 GLE / Morgenstern-Price | 1.479 |
315, 1
310
305
300 )
205 Moy
290 =
285
280
275
270
265 1 1 1 1 L 1 1 1 1 1 1 1 L 1 1 1 1 L 1 1 1 L 1 1 1 1
-130 -120 -110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT
ASH WATER TRANSPORT PONDS

SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
ey VB SECTION 9A (NON-CIRCULAR)
G o L D E R MAXIMUM STORAGE POOL
DESIGN
b MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev. FIGURE
APPROVED JE 21455682 1000 01 -

HWHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI A

IF THIS MEASUREMENT DOES NOT MATC

1in




. Unit Weight Strength Cohesion Phi
Material Name Color (Ibs/ft3) Type (psh) (deg) 1 . 5 0 2
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2 l:' 112 Coulomb 288 203
Lean Clay (CL) . 120 Cc’:ﬁ‘l’:;b 250 18
Fat Clay (CH) above the Mohr-
sitly sands . 120 Coulomb 250 15
Fill: Fat Clay (CH) ] 100 czﬁ:ﬁ\b 5 2
Method Name Min FS
Spencer 1.502
GLE / Morgenstern-Price| 1.499 200.00 I/t
sk 1
315E : ]
310
305 ¥
300 2 .{ z
s v L
m - —
285
280
75
270
265 | | | | | | 1 Lt lal | 1 1 | 1 | 1 | 1 | | |
130 120 110 -100 30 T D B0 -4D 20 20 ET) 0 10 20 30 40 £0 ] 70 20 Ex] 100 110 120
CLIENT PROJECT
SAN MIGUEL ELECTRIC COOPERATIVE, INC. ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT
ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 9A (CIRCULAR)
G o L D E R MAXIMUM SURCHARGE POOL
DESIGN
b MEMBER OF WSP REVIEW S PROJECT No. PHASE Rev. FIGURE
APPROVED JF 21455682 1000 01 -11

HWHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI A

IF THIS MEASUREMENT DOES NOT MATC

1in




. Unit Weight Strength Cohesion Phi
Material Name Color (Ibs/ft3) Type (psh) (deg)
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2 l:' 112 Coulomb 288 203
Mohr-
Lean Clay (CL) . 120 Coulomb 250 18
Fat Clay (CH) above the Mohr-
sitly sands . 120 Coulomb 250 15
- Mohr-
Fill: Fat Clay (CH) |:| 100 o 5 2
Method Name Min FS
200.00 Ibsif2
Spencer 1.483
320 GLE / Morgenstern-Price | 1.479 1
hd
315 =
310
305 .,|
300
2
=
295 v
290 =
285
280
275
270
265 1 L 1 1 1 1 1 1 L 1 L 1 1 1 1 L 1 1 1 1 1 1 L 1 1 L 1 1 1
-130 120 110 -100 90 -80 -f0 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 10 80 90 100 110 120
CLIENT PROJECT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

ASH WATER TRANSPORT PONDS

SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 9A (NON-CIRCULAR)
G o L D E R MAXIMUM SURCHARGE POOL
DESIGN
b MERFER AR REVIEW JF PROJECT No. PHASE Rev. FIGURE
APPROVED JE 21455682 1000 01 -

HWHAT 1S SHOWS, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANS| A

IF THIS MEASUREMENT DOES NOT MATC

1in




) Unit Weight | Strength | Cohesion | Phi
Material Name Color (Ibs/ft3) Type (psf) (deg) 1 . 1 0 5
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2_Reduced . 112 Coulomb 220 165
Mohr-
Lean Clay (CL)_Reduced . 120 Coulomb 200 14.6
Fat Clay (CH) above the Mohr-
sitly sands_Reduced . 120 Coulomb 200 121
. Mohr-
Fill: Fat Clay {CH) Reduced |:| 100 Coulomb 4 17.9
Method Name Min F5
Spencer 1.105
GLE/ Morgenstern-Price | 1.102 200,00 lesifid
325
a0 b 1 w» 0.023
5 ; b
310
305 H
300 ¥ 5
295 I"' i
280
285
280
275
270
265 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1
-120 120 110  -100 50 B0 70 60 ED 40 [ 10 20 50 80 70 B0 50 100 0 120
CLIENT PROJECT
SAN MIGUEL ELECTRIC COOPERATIVE, INC. ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT
ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
e —— = SECTION 9A PSEUDO-STATIC (CIRCULAR)
G O L D E R MAXIMUM STORAGE POOL
DESIGN
° MEMBER OF WSP REVIEW F PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -1

FIED FROM: ANSIA

THE SHEET SIZE HAS BEEN MOD:

HWHAT 15 SHOWN

HOT MAT

w
=
i
2
5
%
@
=
i
T

1in




Material Name Color Unit Weight | Strength | Cohesion | Phi
(Ibs/ft3) Type {psf) | (deg)
Fill: Fat Clay (CH), Lean . Mohr-
Clay (CL) 2_Reduced 112 Coulomb 220 165
Mohr-
L Cl CL)_Reduced . 120 200 14.6
ean Clay (CL)_Reduce Coulomb
Fat Clay (CH) above the . Mohr-
sitly sands_Reduced 120 Coulomb 200 121
Fill: Fat Clay (CH)_Reduced |:| 100 Mohr- a 17.9
Coulomb
Method Name Min FS
330 Spencer 1.093 200.00 Ibs/ft2
GLE / Morgenstern-Price | 1.089

325

-130 120 110

-100 90 -80

w 0.023

-70

-60

n 4.0 !

B R )

BT

60 70

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT

ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 9A PSEUDO-STATIC (NON-CIRCULAR)
G O L D E R MAXIMUM STORAGE POOL
DESIGN
° MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -1

FIED FROM: ANSIA

THE SHEET SIZE HAS BEEN MOD:

HWHAT 15 SHOWN

HOT MAT

F THIS MEASUREMEN

1in




. Unit Weight | Strength | Cohesion | Phi 1 . 1 05
Material Name Color (Ibs/ft3) Type (psf) (deg)
Fill: Fat Clay (CH), Lean Mohr-
Clay (CL) 2_Reduced . 112 Coulomb 220 165
Lean Clay (CL)_Reduced . 120 C;‘:'fl’:;b 200 | 146
Fat Clay (CH) above the Mohr-
sitly sands_Reduced . 120 Coulomb 200 121
Fill: Fat Clay (CH) Reduced |:| 100 Cc’:’:ﬁ:;b 4 17.9
Method Name Min F5
Spencer 1.105
=0E GLE / Morgenstern-Price | 1.102 200.00 Iba/F2
325
a0k 1 e 0.023
v N
315 =
310
205 ¥
200 "‘| 5
za5E b -
290
285
280
275
270
265 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
30 120 -0 -100 80 T ] €0 ED 30 30 20 -0 0 10 20 €0 70 50 50 100 10 120
CLIENT PROJECT
SAN MIGUEL ELECTRIC COOPERATIVE, INC. ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT
ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
CREPARED VB SECTION 9A PSEUDO-STATIC (CIRCULAR)
G O L D E R MAXIMUM SURCHARGE POOL
DESIGN
° MEMBER OF WSP REVIEW F PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -1

FIED FROM: ANSIA

THE SHEET SIZE HAS BEEN MOD:

HWHAT 15 SHOWN

HOT MAT

w
=
i
2
5
%
@
=
i
T

1in




Material Name Color Unit Weight | Strength | Cohesion | Phi
(Ibs/ft3) Type {psf) | (deg)
Fill: Fat Clay (CH), Lean . Mohr-
Clay (CL) 2_Reduced 112 Coulomb 220 165
Mohr-
Lean Clay (CL)_Reduced . 120 Coulomb 200 14.6
Fat Clay (CH) above the . Mohr-
sitly sands_Reduced 120 Coulomb 200 121
Fill: Fat Clay (CH)_Reduced |:| 100 Mohr- a 17.9
Coulomb

Method Name Min FS
330 Spencer 1.095
GLE / Morgenstern-Price | 1.092
325

200.00 Ibs/t2

-130 120 -110

-100

TR TR VR B T/ R D

5030

2050800

CLIENT

SAN MIGUEL ELECTRIC COOPERATIVE, INC.

PROJECT
ASH WATER TRANSPORT PONDS
SAN MIGUEL ELECTRIC COOPERATIVE POWER PLANT

ATASCOSA COUNTY TEXAS
CONSULTANT YYYY-MM-DD 2021-09-20 TITLE
—— VB SECTION 9A PSEUDO-STATIC (NON-CIRCULAR)
G O L D E R MAXIMUM SURCHARGE POOL
DESIGN
° MEMBER OF WSP REVIEW JF PROJECT No. PHASE Rev FIGURE
APPROVED JF 21455682 1000 01 -

<
3
=
=
i

THE SHEET SIZE HAS BEEN MOD:

HWHAT 15 SHOWN

F THIS MEASUREMENT DOES NOT MATC

1in
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