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1.0 OBJECTIVE

The “Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals From
Electric Utilities; Legacy CCR Surface Impoundments”, 89 Fed. Reg. 38950 (May 8, 2024) (amending
40 C.F.R. §257) requires owners and operators of facilities with a legacy coal combustion residual
(CCR) surface impoundment to prepare an initial safety factor assessment document for each legacy
CCR surface impoundment at the facility.

The Bottom Ash Pond Complex at the Glen Lyn Plant Site is subjected to this rule.

2.0 DESCRIPTION OF THE CCRUNIT

The Glen Lyn Plant Site is located adjacent to the New River in Giles County, Virginia, approximately
10 miles east of Princeton, West Virginia. The latitude/longitude of the facility is: 372 22" 12" N/ 80¢
51'48" W. The facility address is 100 APCO Road, Glen Lyn, VA, 24093. The Bottom Ash Pond Complex
is located approximately 500 feet northeast from the Plant site.

The Glen Lyn Plant operated from 1919 to 2015. The Bottom Ash Pond Complex is formed by a
perimeter ring dike nearly 2,500 feet long. The Bottom Ash Pond Complex is roughly 7 acres in size.
The Bottom Ash Complex contains internal splitter dikes that create 3 internal ponds known as the
North Bottom Ash Pond, South Bottom Ash Pond, and the Clearwater Pond.

3.0 SAFETY FACTOR ASSESSMENT 257.73(e)

The Initial Safety Factor Assessment was prepared by GAI Consultants, Inc. and is included as
Attachment A.

The most critical failure surfaces of the perimeter dike of the Glen Lyn Bottom Ash Pond Complex

meet the required factor of safety values. Therefore, it is concluded that the Glen Lyn Bottom Ash
Pond Complex is stable and meets the stability factors of safety required by 40 CFR §257.73(e).
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Certification/Statement of Professional Opinion

The Initial Safety Factor Assessment (Assessment) Report for the Glen Lyn Bottom Ash Pond was
prepared by GAIl Consultants, Inc. (GAI). The Assessment Report was based on certain information
that, other than for information GAl originally prepared, GAl has relied on, but not independently
verified. Therefore, this Certification/Statement of Professional Opinion is limited to the information
available to GAl at the time the Assessment Report was written. On the basis of and subject to the
foregoing, it is my professional opinion as a Professional Engineer licensed in the Commonwealth of
Virginia (VA), that the Assessment has been prepared in accordance with good and accepted
engineering practices, as exercised by other engineers practicing in the same discipline(s), under
similar circumstances, and at the time and in the same locale. It is my professional opinion that this
Initial Safety Factor Assessment was prepared consistent with the requirements of the United States
Environmental Protection Agency’s Federal Coal Combustion Residuals (CCR) Rule 40 CFR §
257.73(e), published in the Federal Register on May 8, 2024 with an effective date of November 4,
2024.

The use of the words “certification” and/or “certify” in this document shall be interpreted and construed
as a Statement of Professional Opinion and is not and shall not to be interpreted or construed as a
guarantee, warranty or legal opinion.

Choute

Charles F. Straley, P&/
Engineering Director

teansforming ideas into raality

@ gai consultants
C121043.12 / May 2026
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1.0 Purpose

Pursuant to the Federal Coal Combustion Residuals (CCR) Rule 40 CFR § 257.73(e)(1)(i-iv), each
CCR impoundment is required to conduct an initial and periodic safety factor assessment to determine
whether the CCR unit achieves the minimum safety factors at the critical cross section of the
embankment. The critical cross section is the cross section anticipated to be the most susceptible of all
cross sections to structural failure based on appropriate engineering considerations including loading
conditions.

2.0 Introduction

The Glen Lyn Bottom Ash Pond is associated with the Glen Lyn Plant located in Giles County, Virginia
(VA). The Bottom Ash Pond is located approximately 500 feet northeast of the Plant site. The Station
operated from 1919 to 2015. Ash generated after 2008 was disposed of off-site. The Bottom Ash Pond
is not closed and has previously been used for the management, storage, and disposal of CCR.
Available historic records indicate that the primary waste managed by the Bottom Ash Pond was
bottom ash or cinders.

The Station began operating in 1919 and was acquired by Appalachian Power Company in 1925. In
1919, the first coal-fired generating unit had a capacity of 15 megawatts of electricity. The first coal-
fired unit was retired in 1954. In 1920, the second unit was put into service. The third unit was put into
service in 1924. In 1927, the fourth unit was put into service. Units 2, 3, and 4 had the capacity to
generate 65 megawatts of electricity and were retired in 1971. The fifth unit was put into service in
1944 and had the capacity to generate 95 megawatts of electricity. The sixth unit was put into service
in 1957 and had the capacity to generate 240 megawatts of electricity. The fifth and sixth units were
retired in 2015 when the plant ceased production.

The Bottom Ash Pond is no longer receiving CCR material. The Bottom Ash Pond received CCR
material from the Station between 1963 and 2015. The Bottom Ash Pond has not been closed but is
normally dry. It is the intent of AEP to close the Bottom Ash Pond by removal of all CCR material in
future efforts, and GAIl understands that the Closure Plan for Bottom Ash Pond has already been
approved. The CCR material generated from the closure of Bottom Ash Pond will be placed in a
proposed CCR Landfill.

3.0 Background Information

As discussed in Section 2.0, the Bottom Ash Pond no longer receives CCR material. GAlI Consultants,
Inc. (GAI) submitted a Closure Plan in October 2023 and later submitted revisions in January 2024,
September 2024, and December 2024. Prior to the development of the Closure Plan, GAI submitted
Delineation Data Reports in June 2017 and June 2018. The objective of the delineation reports was to
identify the limits of the closure area for the Bottom Ash Pond. Subsurface explorations were performed
for the above-mentioned reports, but no additional subsurface explorations were performed for this
Bottom Ash Pond Initial Safety Factor Assessment. Additional reports listed in Section 3.1, submitted
by GAl and others for the CCR facilities were used to supplement data for the Bottom Ash Pond Initial
Safety Factor Assessment.

3.1 Historical Data

GAl reviewed historical records for the CCR facilities to obtain pertinent information to use in this
Assessment Report. The historical records for the proposed closures, and previous subsurface
explorations and analyses are included in the following documents:

®=  Closure Plan — AEP Auxiliary Fly Ash Pond, GAI Consultants, Inc., 2013

= Bottom Ash Pond Complex Delineation Data Report — Glen Lyn Power Station, GAI
Consultants, Inc., 2017

® gaiconsultants
transforming ideas into realit
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= Bottom Ash Pond Complex Delineation Data Report Addendum — Glen Lyn Power Station,
GAl Consultants, Inc., 2018

= Analysis Report — Seismic Stability of Ash Landfill and West Pond at Glen Lyn Plant, GEI
Consultants, Inc., 2018

= Data Report — Seismic Stability of Ash Landfill and West Pond at Glen Lyn Plant, GEI
Consultants, Inc., 2018

®=  Closure Plan - AEP Former Glen Lyn Power Plan Bottom Ash Pond, GAI Consultants, Inc.,
Revised 2024

= History of Construction - Bottom Ash Pond Complex — Glen Lyn Plant Site, American
Electric Power Service Corporation, 2026

3.2 Summary of Parameters

Soil parameters used in stability analyses were estimated from the historical data referenced in Section
3.1, literature review, and engineering judgment.

The soil parameters used in stability analyses are summarized in Table 1.

Table 1 — Summary of Parameters

. Drained Friction Angle, C?)La;rs]i(i)dn Unit Weight
Material ’
¢' (degrees) e v (pcf)

Lean Clay 28 200 120
Dike Fill 32 0 105
Lean Sandy Clay 28 0 110
Sand and Gravel 32 0 120
Rip Rap 42 0 115
Clay Shale Infinite Strength 150

4.0 Factor of Safety Assessment

GAl reviewed all the documents listed under the References (Section 5.0) in its assessment to
determine if the impoundment meets the following safety factors:

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 are susceptible to liquefaction, the calculated liquefaction
factor of safety must equal or exceed 1.20.

The stability assessments were evaluated using the Slide2 software package (Rocscience 2024,
version 9.034). All analyses were conducted using the Morgenstern-Price Method. The material
strength parameters used in the analyses were developed based on previous subsurface explorations
including laboratory testing, literature review, and engineering judgment. The CCR rule discusses

® gaiconsultants
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development of “critical cross section(s)” that represent the most severe cases. These critical sections
should produce the lowest factors of safety for a given loading condition. The cross section used in the
slope stability analysis is shown in plan view on Figure A-1 in Appendix A. The phreatic surface used in
the analyses was based on water level readings obtained from the network of monitoring wells
surrounding the Bottom Ash Pond. Sections indicating the critical calculated failure surfaces and the
corresponding factors of safety are included as Figures A-2 through A-5 in Appendix A.

41 Long-Term, Maximum Storage Pool Loading Condition

The long-term maximum storage pool condition considers slope stability with steady-state seepage
under the maximum sustained operating pool. The long-term, maximum storage pool is defined as the
maximum water level that can be regularly maintained and results in the full development of a steady
state seepage condition. Drained (effective) strength paraments are most applicable for such analyses.
Both upstream (US) and downstream (DS) embankments were evaluated for the safety factor
assessment. The Bottom Ash Pond is inactive, and there is no normal pool since free water has been
removed. The phreatic surface in the stability analysis was modeled at elevation (El.) 1494.7 feet,
which is based on the most recent available monitoring well data from May 2022 to September 2025.

The results of the analysis of the long-term, maximum storage pool loading condition are summarized
in Table 2.

Table 2 — Calculated Minimum Factors of Safety — Long-Term, Maximum Pool Loading Condition

Minimum Calculated Minimum FOS Acceptable

Section Analyzed Required FOS (Yes/No)

DS Slope US Slope
BAP BA-1 1.5 1.7 1.5 Yes

4.2 Maximum Surcharge Pool Loading Condition

The maximum surcharge pool loading condition considers slope stability under the maximum surcharge
pool level. The maximum surcharge pool represents a temporary rise in pool elevation above the
maximum storage pool in the event of an inflow design flood and spillway discharge condition. This
condition allows the evaluation of the effects of a raised level, which is similar to the effects of a flood
surcharge. Both upstream (US) and downstream (DS) embankments were evaluated for the safety
factor assessment. The Bottom Ash Pond is inactive, and there is no surcharge pool since free water
has been removed. The phreatic surface in the stability analysis was modeled at elevation (El.) 1494.7
feet, which is based on the most recent available monitoring well data from May 2022 to September
2025.

The results of the analysis of the maximum surcharge loading condition are summarized in Table 3.

Table 3 — Calculated Minimum Factors of Safety — Maximum Surcharge Loading Condition

Minimum Calculated Minimum FOS Acceptable

Section Analyzed Required FOS (Yes/No)

DS Slope US Slope
BAP BA-1 1.4 1.7 1.5 Yes

4.3 Seismic Loading Condition

The seismic loading condition considers slope stability as a result of the Maximum Design Earthquake
(MDE) event. The MDE is defined by the CCR rule as a seismic event with a 2 percent probability of

@ gaiconsultants
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exceedance in 50 years (i.e. earthquake of approximate 2,500-year return period). Pseudostatic
analysis was used to evaluate slope stability under the seismic loading condition. The ground motion
used in the analyses was a peak ground acceleration (PGA) of approximately 0.25 times the
acceleration of gravity (g), or 0.25 g, obtained from the United States Geological Survey (USGS)
seismic hazard tool using the latest 2023 National Seismic Hazard Model (NSHM).

Both US and DS slopes were analyzed under the seismic loading conditions. The Bottom Ash Pond is
inactive, and there is no normal pool since free water has been removed. The phreatic surface in the
stability analysis was modeled at elevation (El.) 1494.7 feet, which is based on the most recent
available monitoring well data from May 2022 to September 2025.

The results of the analysis of the seismic loading condition are summarized in Table 4.

Table 4 — Calculated Minimum Factors of Safety — Seismic Loading Condition

Minimum Calculated Minimum FOS Acceptable

Section Analyzed Required FOS (Yes/No)

DS Slope US Slope
BAP BA-1 1.0 1.0 1.0 Yes

4.4 Liquefaction Factor of Safety

The liquefaction loading condition addresses the potential for loose, saturated, or partially saturated
soils to undergo a loss of strength during seismic events. This reduction in strength can result in slope
instability, settlement, subsidence, or other forms of embankment distress. The assessment of
liquefaction potential generally involves evaluating the susceptibility of each material zone within the
embankment and its foundation to liquefaction triggering. For materials identified as susceptible, the
potential impacts on embankment stability are then evaluated by incorporating reduced shear strength
parameters representative of post-liquefaction conditions.

Liquefaction analysis was performed using the “Simplified Procedure” for each SPT interval in every
boring drilled within the Bottom Ash Pond (Idriss and Boulanger, 2008). The ground motions used in
the liquefaction analysis were based on the PGA described in Section 4.3. Results of the liquefaction
evaluation indicate that no soils within the Bottom Ash Pond embankment or its foundation are
susceptible to liquefaction under the CCR Rule criteria, as calculated liquefaction factors of safety were
equal to or greater than 1.2. Accordingly, a separate post-earthquake stability analysis was not
required.

5.0 Conclusion

GAl reviewed previous stability analyses for this Initial Safety Factor Assessment and conducted new
analyses to meet the requirements of the CCR Rule. Based on the analyses conducted for the
conditions outlined in the CCR Rule, the Bottom Ash Pond meets or exceeds the required factors of
safety.
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gai consultants

AEP
Glen Glyn - BAP
Liquefaction Analysis

By: RRJ 4/1/26

Checked by: AB 4/8/26

G.S.Elev.= 1523.6 W.T. Elev. = 1494.7 Bottom Elev. = 1523.6
Yoverburden =  105.0  (pcf) Amax 0.25 Top Elev. = 1523.6
. Est. EQ Mag 5.77
Boring 3501 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for f CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m)| ()  |Elevation (ft)| Weight We'ﬁiht (%) N Ce | G | Cs | Cr Neo (s | owtsh | N | owtsh | ovwsh | N | content | (Nieoes | Ta CEE Ko | ando,'=tatm | CRR |Factorof Safety
(pCf) (pC )
0.5 1.5 1522.1 110.0 105.0 2.0 8 0.8 1 1.0 | 0.75 5 0.0788 0.0788 1.70 0.08 0.08 8 0 8 1.0018 0.1628 1.6 1.10 0.105635 0.183 -
0.9 3.0 1520.6 110.0 105.0 2.0 5 0.8 1.0 1.0 | 0.75 3 0.1575 0.1575 1.70 0.16 0.16 5 0 5 0.9946 0.1616 1.6 1.10 0.086715 0.150 -
1.4 4.5 1519.1 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.75 4 0.2363 0.2363 1.70 0.24 0.24 6 0 6 0.9869 0.1604 1.6 1.10 0.092767 0.160 -
1.8 6.0 1517.6 110.0 105.0 2.0 12 0.8 1.0 1.0 | 0.75 7 0.3150 0.3150 1.70 0.32 0.32 12 0 12 0.9788 0.1590 1.6 1.10 0.134248 0.232 -
2.3 7.5 1516.1 110.0 105.0 2.0 9 0.8 1.0 1.0 | 0.75 5 0.3938 0.3938 1.63 0.39 0.39 9 0 9 0.9702 0.1577 1.6 1.09 0.109832 0.188 -
2.7 9.0 1514.6 110.0 105.0 2.0 18 0.8 1.0 1.0 | 0.75 11 0.4725 0.4725 1.49 0.47 0.47 16 0 16 0.9612 0.1562 1.6 1.09 0.165251 0.284 -
3.2 10.5 1513.1 110.0 105.0 2.0 13 0.8 1.0 1.0 0.8 8 0.5513 0.5513 1.38 0.55 0.55 11 0 11 0.9519 0.1547 1.6 1.06 0.128411 0.214 -
3.7 12.0 1511.6 110.0 105.0 2.0 16 0.8 1.0 1.0 0.8 10 0.6300 0.6300 1.29 0.63 0.63 13 0 13 0.9422 0.1531 1.6 1.05 0.141453 0.234 -
4.2 13.8 1509.8 110.0 105.0 2.0 16 0.8 1.0 1.0 | 0.85 11 0.7245 0.7245 1.20 0.72 0.72 13 0 13 0.9302 0.1512 1.6 1.04 0.140511 0.229 -
5.7 18.8 1504.8 110.0 105.0 2.0 34 0.8 1.0 1.0 | 0.85 23 0.9870 0.9870 1.03 0.99 0.99 24 0 24 0.8946 0.1454 1.6 1.01 0.263805 0.418 -
7.3 23.8 1499.8 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.95 5 1.2495 1.2495 0.91 1.25 1.25 4 0 4 0.8567 0.1392 1.6 0.99 0.081428 0.126 -
Notes: S Vertical Effective Stress (tons/ft) FSmin N/A
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
Amax Peak horizontal ground surface acceleration (in g)
CSR Cyclic stress ratio based on design earthquake (dimensionless)
CRR75  Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FS. Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake
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Engineering Research Institute, Oakland, CA, 261 pp.




AEP
Glen Glyn - BAP
Liquefaction Analysis

gai consultants

By: RRJ 4/1/26
Checked by: AB 4/8/26

G.S. Elev. = 1523.4 W.T. Elev. = 1494.7 Bottom Elev. = 1523.4
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 15234
. Est. EQ Mag 5.77
Boring 3502 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) (ft) Elevation (ft) V\(ei%ht V\ésg)ht (%) N Ce Cs Cs Cr Gy (tsf) G'yo (tsf) Cn Ovo (tsf) | oo (tsf) (N1)so content (N1)s0cs fa CSR Ko and o,'=1atm CRR | Factor of Safety
pci
0.5 1.5 1521.9 110.0 105.0 2.0 26 0.8 1.0 1.0 | 0.75 16 0.0788 0.0788 1.70 0.08 0.08 27 0 27 1.0018 0.1628 1.6 1.10 0.331057 0.573 -
1.4 4.5 1518.9 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.75 4 0.2363 0.2363 1.70 0.24 0.24 6 0 6 0.9869 0.1604 1.6 1.10 0.092767 0.160 -
1.8 6.0 1517.4 110.0 105.0 2.0 12 0.8 1.0 1.0 | 0.75 7 0.3150 0.3150 1.70 0.32 0.32 12 0 12 0.9788 0.1590 1.6 1.10 0.134248 0.232 -
2.3 7.5 1515.9 110.0 105.0 2.0 4 0.8 1.0 1.0 | 0.75 2 0.3938 0.3938 1.63 0.39 0.39 4 0 4 0.9702 0.1577 1.6 1.07 0.079992 0.135 -
2.7 9.0 1514.4 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.75 4 0.4725 0.4725 1.49 0.47 0.47 5 0 5 0.9612 0.1562 1.6 1.06 0.088185 0.147 -
3.2 10.5 1512.9 110.0 105.0 2.0 7 0.8 1.0 1.0 | 0.80 4 0.5513 0.5513 1.38 0.55 0.55 6 0 6 0.9519 0.1547 1.6 1.05 0.093046 0.154 -
3.7 12.0 15114 110.0 105.0 2.0 15 0.8 1.0 1.0 0.8 10 0.6300 0.6300 1.29 0.63 0.63 12 0 12 0.9422 0.1531 1.6 1.05 0.135148 0.223 -
4.3 14.0 1509.4 110.0 105.0 2.0 45 0.8 1.0 1.0 | 0.85 31 0.7350 0.7350 1.19 0.74 0.74 36 0 36 0.9288 0.1509 1.6 1.10 1.538926 2.660 -
5.0 16.5 1506.9 110.0 105.0 2.0 10 0.8 1.0 1.0 | 0.85 7 0.8663 0.8663 1.10 0.87 0.87 7 0 7 0.9113 0.1481 1.6 1.02 0.101148 0.162 -
5.6 18.5 1504.9 110.0 105.0 2.0 100 0.8 1.0 1.0 | 0.85 68 0.9713 0.9713 1.04 0.97 0.97 71 0 71 0.8968 0.1457 1.6 1.02 2.000000 3.209 -
7.3 24.0 1499.4 110.0 105.0 2.0 14 0.8 1.0 1.0 | 0.95 1.2600 1.2600 0.91 1.26 1.26 10 0 10 0.8551 0.1390 1.6 0.98 0.115891 0.179 -
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin N/A

(N1)so  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)

CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR;5 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)

MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)

Ko, Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka

FSL  Factor of safety against liquefaction (dimensionless)

References:
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(1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake
Engineering Research Institute, Oakland, CA, 261 pp.




gai consultants

AEP
Glen Glyn - BAP
Liquefaction Analysis

By: RRJ 4/1/26
Checked by: AB 4/8/26

G.S. Elev. = 1525.8 W.T. Elev. = 1494.7 Bottom Elev. = 1525.8
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 1525.8
. Est. EQ Mag 5.77
Boring 3503 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) M) Elevation (ft) | Weight V\ésg)ht (%) N Ce Cs Cs Cr Neo ous (tf) o (tsh) Cn ou (tsh) | oue (tsf) (N1)s0 content (N1)s0cs Ia CSR MSF Ko B - CRR | Factor of Safety
(pcf)
0.5 1.5 1524.3 110.0 105.0 2.0 29 0.8 1.0 1.0 | 0.75 17 0.0788 0.0788 1.70 0.08 0.08 30 0 30 1.0018 0.1628 1.6 1.10 0.459898 0.796 -
0.9 3.0 1522.8 110.0 105.0 2.0 8 0.8 1.0 1.0 | 0.75 5 0.1575 0.1575 1.70 0.16 0.16 8 0 8 0.9946 0.1616 1.6 1.10 0.105635 0.183 -
1.4 4.5 1521.3 110.0 105.0 2.0 7 0.8 1.0 1.0 | 0.75 4 0.2363 0.2363 1.70 0.24 0.24 7 0 7 0.9869 0.1604 1.6 1.10 0.099077 0.171 -
1.8 6.0 1519.8 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.75 4 0.3150 0.3150 1.70 0.32 0.32 6 0 6 0.9788 0.1590 1.6 1.09 0.092767 0.160 -
2.3 7.5 1518.3 110.0 105.0 2.0 5 0.8 1.0 1.0 | 0.75 3 0.3938 0.3938 1.63 0.39 0.39 5 0 5 0.9702 0.1577 1.6 1.07 0.085477 0.144 -
2.7 9.0 1516.8 110.0 105.0 2.0 4 0.8 1.0 1.0 | 0.75 2 0.4725 0.4725 1.49 0.47 0.47 4 0 4 0.9612 0.1562 1.6 1.06 0.078143 0.130 -
3.2 10.5 1515.3 110.0 105.0 2.0 2 0.8 1.0 1.0 | 0.80 1 0.5513 0.5513 1.38 0.55 0.55 2 0 2 0.9519 0.1547 1.6 1.04 0.068890 0.113 -
3.7 12.0 1513.8 110.0 105.0 2.0 3 0.8 1.0 1.0 | 0.80 2 0.6300 0.6300 1.29 0.63 0.63 2 0 2 0.9422 0.1531 1.6 1.03 0.072414 0.118 -
4.3 14.1 1511.7 110.0 105.0 2.0 26 0.8 1.0 1.0 | 0.85 18 0.7402 0.7402 1.19 0.74 0.74 21 0 21 0.9281 0.1508 1.6 1.05 0.218659 0.360 -
5.7 18.6 1507.2 110.0 105.0 2.0 100 0.8 1.0 1.0 | 0.85 68 0.9765 0.9765 1.03 0.98 0.98 70 0 70 0.8961 0.1456 1.6 1.02 2.000000 3.204 -
6.9 22.7 1503.1 110.0 105.0 2.0 100 0.8 1.0 1.0 | 0.95 76 1.1918 1.1918 0.94 1.19 1.19 71 0 71 0.8652 0.1406 1.6 0.96 2.000000 3.019 -
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin N/A
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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[ AEP By: RRJ 4/1/26
Glen Glyn - BAP Checked by: AB 4/8/26

Liquefaction Analysis
gai consultants

G.S. Elev. = 1525.8 W.T. Elev. = 1494.7 Bottom Elev. = 1525.8
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 1525.8
. Est. EQ Mag 5.77
Boring 9504 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) M) Elevation (ft) | Weight V\ésg)ht (%) N Ce Cs Cs Cr Neo ous (tf) o (tsh) Cn ou (tsh) | oue (tsf) (N1)s0 content (N1)s0cs Ia CSR MSF Ko B - CRR | Factor of Safety
(pcf)
0.5 1.5 1524.3 110.0 105.0 2.0 13 0.8 1.0 1.0 | 0.75 8 0.0788 0.0788 1.70 0.08 0.08 13 0 13 1.0018 0.1628 1.6 1.10 0.142046 0.246 -
0.9 3.0 1522.8 110.0 105.0 2.0 6 0.8 1.0 1.0 | 0.75 4 0.1575 0.1575 1.70 0.16 0.16 6 0 6 0.9946 0.1616 1.6 1.10 0.092767 0.160 -
1.4 4.5 1521.3 110.0 105.0 2.0 4 0.8 1.0 1.0 | 0.75 2 0.2363 0.2363 1.70 0.24 0.24 4 0 4 0.9869 0.1604 1.6 1.10 0.080936 0.140 -
1.8 6.0 1519.8 110.0 105.0 2.0 3 0.8 1.0 1.0 | 0.75 2 0.3150 0.3150 1.70 0.32 0.32 3 0 3 0.9788 0.1590 1.6 1.08 0.075444 0.128 -
2.3 7.5 1518.3 110.0 105.0 2.0 3 0.8 1.0 1.0 | 0.75 2 0.3938 0.3938 1.63 0.39 0.39 3 0 3 0.9702 0.1577 1.6 1.07 0.074773 0.125 -
2.7 9.0 1516.8 110.0 105.0 2.0 4 0.8 1.0 1.0 | 0.75 2 0.4725 0.4725 1.49 0.47 0.47 4 0 4 0.9612 0.1562 1.6 1.06 0.078143 0.130 -
3.2 10.5 1515.3 110.0 105.0 2.0 5 0.8 1.0 1.0 | 0.80 3 0.5513 0.5513 1.38 0.55 0.55 4 0 4 0.9519 0.1547 1.6 1.05 0.082744 0.136 -
3.7 12.0 1513.8 110.0 105.0 2.0 41 0.8 1.0 1.0 | 0.80 26 0.6300 0.6300 1.29 0.63 0.63 34 0 34 0.9422 0.1531 1.6 1.10 0.872789 1.510 -
4.3 14.0 1511.8 110.0 105.0 2.0 8 0.8 1.0 1.0 | 0.85 5 0.7350 0.7350 1.19 0.74 0.74 6 0 6 0.9288 0.1509 1.6 1.03 0.094991 0.154 -
5.8 19.0 1506.8 110.0 105.0 2.0 9 0.8 1.0 1.0 | 0.85 6 0.9975 0.9975 1.02 1.00 1.00 6 0 6 0.8931 0.1451 1.6 1.00 0.093629 0.148 -
7.3 24.0 1501.8 110.0 105.0 2.0 27 0.8 1.0 1.0 | 0.95 21 1.2600 1.2600 0.91 1.26 1.26 19 0 19 0.8551 0.1390 1.6 0.98 0.190803 0.293 -
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin N/A
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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[ AEP By: RRJ 4/1/26
Glen Glyn - BAP Checked by: AB 4/8/26

Liquefaction Analysis
gai consultants

G.S. Elev. = 1524.0 W.T. Elev. = 1494.7 Bottom Elev. = 1524.0
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 1524.0
. Est. EQ Mag 5.77
Boring 9524 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) M) Elevation (ft) | Weight V\ésg)ht (%) N Ce Cs Cs Cr Neo ous (tf) o (tsh) Cn ou (tsh) | oue (tsf) (N1)s0 content (N1)s0cs Ia CSR MSF Ko B - CRR | Factor of Safety
(pcf)
2.8 9.1 1514.9 110.0 105.0 9.4 6 0.8 1.0 1.0 | 0.75 4 0.4777 0.4777 1.48 0.48 0.48 5 1 6 0.9606 0.1561 1.6 1.06 0.093294 0.156 -
4.3 14.1 1509.9 110.0 105.0 9.4 4 0.8 1.0 1.0 | 0.85 3 0.7402 0.7402 1.19 0.74 0.74 3 1 4 0.9281 0.1508 1.6 1.02 0.081130 0.131 -
5.8 19.1 1504.9 110.0 105.0 9.4 24 0.8 1.0 1.0 | 0.85 16 1.0028 1.0028 1.02 1.00 1.00 17 1 18 0.8924 0.1450 1.6 1.00 0.179092 0.283 -
7.3 241 1499.9 110.0 105.0 9.4 16 0.8 1.0 1.0 | 0.95 12 1.2653 1.2653 0.91 1.27 1.27 11 1 12 0.8543 0.1388 1.6 0.98 0.131947 0.203 -
8.9 29.1 1494.9 110.0 105.0 50.0 6 0.8 1.0 1.0 | 0.95 5 1.5278 1.5278 0.83 1.53 1.53 4 6 9 0.8149 0.1324 1.6 0.97 0.113823 0.173 -
10.4 34.1 1489.9 110.0 105.0 5.0 41 0.8 1.0 1.0 | 1.00 33 1.8023 1.6525 0.79 1.80 1.65 26 0 26 0.7750 0.1374 1.6 0.92 0.317926 0.461 3.35
11.2 36.9 14871 110.0 105.0 5.0 100 0.8 1.0 1.0 | 1.00 80 1.9563 1.7191 0.78 1.96 1.72 62 0 62 0.7528 0.1392 1.6 0.85 2.000000 2.679 19.25
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 3.35
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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Liquefaction Analysis
gai consultants

G.S. Elev. = 15251 W.T. Elev. = 1494.7 Bottom Elev. = 1525.1
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev. = 1525.1
. Est. EQ Mag 5.77
Boring 3525 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) M) Elevation (ft) | Weight V\ésg)ht (%) N Ce Cs Cs Cr Neo ous (tf) o (tsh) Cn ou (tsh) | oue (tsf) (N1)s0 content (N1)s0cs Ia CSR MSF Ko B - CRR | Factor of Safety
(pcf)
1.2 4.0 1521.1
2.7 9.0 1516.1
4.3 14.0 1511.1 110.0 105.0 9.4 48 0.8 1.0 1.0 | 0.85 33 0.7350 0.7350 1.19 0.74 0.74 39 1 40 0.9288 0.1509 1.6 1.10 2.000000 3.460 -
5.8 19.0 1506.1 110.0 105.0 9.4 8 0.8 1.0 1.0 | 0.85 5 0.9975 0.9975 1.02 1.00 1.00 6 1 6 0.8931 0.1451 1.6 1.00 0.094784 0.150 -
7.3 24.0 1501.1 110.0 105.0 9.4 2 0.8 1.0 1.0 | 0.95 2 1.2600 1.2600 0.91 1.26 1.26 1 1 2 0.8551 0.1390 1.6 0.99 0.071387 0.111 -
8.8 29.0 1496.1 110.0 105.0 50.0 2 0.8 1.0 1.0 | 0.95 2 1.5225 1.5225 0.83 1.52 1.52 1 6 7 0.8157 0.1326 1.6 0.97 0.097405 0.148 -
10.4 34.0 1491.1 110.0 105.0 5.0 36 0.8 1.0 1.0 | 1.00 29 1.7940 1.6817 0.79 1.79 1.68 23 0 23 0.7758 0.1345 1.6 0.93 0.244189 0.357 2.65
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 2.65
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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Liquefaction Analysis
gai consultants

G.S. Elev. = 1508.9 W.T. Elev. = 1494.7 Bottom Elev. = 1508.9
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev. = 1508.9
. Est. EQ Mag 5.77
Boring 9526 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) M) Elevation (ft) | Weight V\ésg)ht (%) N Ce Cs Cs Cr Neo ous (tf) o (tsh) Cn ou (tsh) | oue (tsf) (N1)s0 content (N1)s0cs Ia CSR MSF Ko B - CRR | Factor of Safety
(pcf)
1.2 4.0 1504.9 110.0 105.0 9.4 24 0.8 1.0 1.0 | 0.75 14 0.2100 0.2100 1.70 0.21 0.21 24 1 25 0.9895 0.1608 1.6 0.298898 0.517 -
2.7 9.0 1499.9 110.0 105.0 9.4 48 0.8 1.0 1.0 | 0.75 29 0.4725 0.4725 1.49 0.47 0.47 43 1 44 0.9612 0.1562 1.6 2.000000 3.460 -
4.3 14.0 1494.9 110.0 105.0 50.0 18 0.8 1.0 1.0 | 0.85 12 0.7350 0.7350 1.19 0.74 0.74 15 6 20 0.9288 0.1509 1.6 0.208363 0.343 -
5.8 19.0 1489.9 110.0 105.0 5.0 34 0.8 1.0 1.0 | 0.85 23 1.0095 0.8597 1.10 1.01 0.86 25 0 25 0.8931 0.1704 1.6 0.301900 0.490 2.87
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 2.87
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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Liquefaction Analysis
gai consultants

G.S. Elev. = 1515.7 W.T. Elev. = 1494.7 Bottom Elev. = 1515.7
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 1515.7
. Est. EQ Mag 5.77
Boring 9527 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) (ft) Elevation (ft) | Weight Welg:ht (%) N Ce Ca Cs Cr Neo Oy, (tsf) Gy (tsf) Cn Oyo (tsf) | oy, (tsf) (Nt)eo content (NtJeoes fd e LRI Ko and o,.'=1atm SRl | s ey
(pCf) (pC )
1.4 4.5 1511.2 110.0 105.0 9.4 13 0.8 1.0 1.0 | 0.75 8 0.2363 0.2363 1.70 0.24 0.24 13 1 14 0.9869 0.1604 1.6 1.10 0.149065 0.258 -
2.9 9.5 1506.2 110.0 105.0 9.4 8 0.8 1.0 1.0 | 0.75 5 0.4988 0.4988 1.45 0.50 0.50 7 1 8 0.9582 0.1557 1.6 1.06 0.103486 0.173 -
4.4 14.5 1501.2 110.0 105.0 9.4 14 0.8 1.0 1.0 | 0.85 10 0.7613 0.7613 1.17 0.76 0.76 11 1 12 0.9254 0.1504 1.6 1.03 0.132712 0.215 -
5.9 19.5 1496.2 110.0 105.0 50.0 16 0.8 1.0 1.0 | 0.85 11 1.0238 1.0238 1.01 1.02 1.02 11 6 17 0.8894 0.1445 1.6 1.00 0.170208 0.268 -
7.5 24.5 1491.2 110.0 105.0 5.0 54 0.8 1.0 1.0 | 0.95 41 1.2950 1.1858 0.94 1.30 1.19 39 0 39 0.8512 0.1511 1.6 0.96 2.000000 3.024 20.02
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 20.02
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.

\\gaiconsultants.local\BUProj\Energy\2012\C121043.12 - AEP Glen Lyn CCR Comp\Working Docs\Geotech\Calcs\Liquefaction\BAP\Version for SFA\Liquefaction Analysis_BAP - GWT at 1494.7
Liquef 9527




[ AEP By: RRJ 4/1/26
Glen Glyn - BAP Checked by: AB 4/8/26

Liquefaction Analysis
gai consultants

G.S. Elev. = 1515.3 W.T. Elev. = 1494.7 Bottom Elev. = 1515.3
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev.= 1515.3
. Est. EQ Mag 5.77
Boring 9528 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) (ft) Elevation (ft) | Weight Welg:ht (%) N Ce Ca Cs Cr Neo Oy, (tsf) Gy (tsf) Cn Oyo (tsf) | oy, (tsf) (Nt)eo content (NtJeoes fd e LRI Ko and o,.'=1atm SRl | s ey
(pCf) (pC )
1.2 4.0 1511.3 110.0 105.0 9.4 0 0.8 1.0 1.0 | 0.75 0 0.2100 0.2100 1.70 0.21 0.21 0 1 1 0.9895 0.1608 1.6 1.10 0.064746 0.112 -
2.7 9.0 1506.3 110.0 105.0 9.4 8 0.8 1.0 1.0 | 0.75 5 0.4725 0.4725 1.49 0.47 0.47 7 1 8 0.9612 0.1562 1.6 1.07 0.104722 0.176 -
4.3 14.0 1501.3 110.0 105.0 9.4 10 0.8 1.0 1.0 | 0.85 7 0.7350 0.7350 1.19 0.74 0.74 8 1 9 0.9288 0.1509 1.6 1.03 0.111145 0.180 -
5.8 19.0 1496.3 110.0 105.0 50.0 10 0.8 1.0 1.0 | 0.85 7 0.9975 0.9975 1.02 1.00 1.00 7 6 13 0.8931 0.1451 1.6 1.00 0.136757 0.216 -
7.3 24.0 1491.3 110.0 105.0 5.0 32 0.8 1.0 1.0 | 0.95 24 1.2685 1.1624 0.95 1.27 1.16 23 0 23 0.8551 0.1516 1.6 0.98 0.250300 0.387 2.55
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 2.55
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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Liquefaction Analysis
gai consultants

G.S. Elev. = 1508.9 W.T. Elev. = 1494.7 Bottom Elev. = 1508.9
Yoverburden = 105.0 (pcf) Amax 0.25 Top Elev. = 1508.9
. Est. EQ Mag 5.77
Boring 0803 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for fi CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m) (ft) Elevation (ft) | Weight Welg:ht (%) N Ce Ca Cs Cr Neo Oy, (tsf) Gy (tsf) Cn Oyo (tsf) | oy, (tsf) (Nt)eo content (NtJeoes fd e LRI Ko and o,.'=1atm SRl | s ey
(pCf) (pC )
1.0 3.4 1505.5 110.0 105.0 9.4 35 0.8 1.0 1.0 | 0.75 21 0.1785 0.1785 1.70 0.18 0.18 36 1 37 0.9926 0.1613 1.6 1.10 1.580099 2.734 -
2.6 8.4 1500.5 110.0 105.0 9.4 74 0.8 1.0 1.0 | 0.75 44 0.4410 0.4410 1.54 0.44 0.44 68 1 69 0.9649 0.1568 1.6 1.10 2.000000 3.460 -
4.1 13.4 1495.5 110.0 105.0 50.0 11 0.8 1.0 1.0 | 0.85 7 0.7035 0.7035 1.22 0.70 0.70 9 6 15 0.9329 0.1516 1.6 1.04 0.153846 0.252 -
5.6 18.4 1490.5 110.0 105.0 5.0 16 0.8 1.0 1.0 | 0.85 11 0.9765 0.8455 1.1 0.98 0.85 12 0 12 0.8975 0.1685 1.6 1.02 0.133153 0.214 1.27
6.7 22.0 1486.9 110.0 105.0 5.0 100 0.8 1.0 1.0 | 0.95 76 1.1745 0.9311 1.06 1.17 0.93 80 0 80 0.8705 0.1784 1.6 03 2.000000 3.248 18.20
Notes: o\, Vertical Effective Stress (tons/ft?) FSmin 1.27
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
amax  Peak horizontal ground surface acceleration (in g)
CSR  Cyclic stress ratio based on design earthquake (dimensionless)
CRR75 Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF  Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR  Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FSL  Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.

\\gaiconsultants.local\BUProj\Energy\2012\C121043.12 - AEP Glen Lyn CCR Comp\Working Docs\Geotech\Calcs\Liquefaction\BAP\Version for SFA\Liquefaction Analysis_BAP - GWT at 1494.7
Liquef 0803




[ AEP By: RRJ 4/1/26
Glen Glyn - BAP Checked by: AB 4/8/26

Liquefaction Analysis
gai consultants

G.S.Elev.= 1517.1 W.T. Elev. = 1494.7 Bottom Elev. = 1517.1
Yoverburden =  105.0  (pcf) Amax 0.25 Top Elev.= 1517.1
. Est. EQ Mag 5.77
Boring 0804 Idriss and Boulanger (2008)
St | Moist Uni c Existi Existi Desi Desi N for f CRR for M=7.5
Test Test Depth Test Unit ) Fines Content xisting xisting esign esign AN for fines or M=7.
Depth (m)| ()  |Elevation (ft)| Weight We'ﬁiht (%) N Ce | G | Cs | Cr Neo o ltsh | owtsh | N | owtsh | ovetsh | N | content | (Nieoes | Ta CEE Ko | ando,=tatm | CRR |Factorof Safety
(pCf) (pC )
1.1 3.5 1513.6 110.0 105.0 9.4 5 0.8 1.0 1.0 | 0.75 3 0.1838 0.1838 1.70 0.18 0.18 5 1 6 0.9921 0.1612 6 1.10 0.091947 0.159 -
2.6 8.5 1508.6 110.0 105.0 9.4 2 0.8 1.0 1.0 | 0.75 1 0.4463 0.4463 1.53 0.45 0.45 2 1 3 0.9643 0.1567 1.6 1.06 0.073680 0.123 -
4.1 13.5 1503.6 110.0 105.0 9.4 33 0.8 1.0 1.0 | 0.85 22 0.7088 0.7088 1.21 0.71 0.71 27 1 28 0.9322 0.1515 1.6 1.07 0.388676 0.655 -
5.6 18.5 1498.6 110.0 105.0 9.4 6 0.8 1.0 1.0 | 0.85 4 0.9713 0.9713 1.04 0.97 0.97 4 1 5 0.8968 0.1457 1.6 1.01 0.086802 0.137 -
7.2 23.5 1493.6 110.0 105.0 50.0 7 0.8 1.0 1.0 | 0.95 5 1.2365 1.2022 0.93 1.24 1.20 5 6 11 0.8590 0.1436 1.6 0.99 0.122091 0.189 1.32
8.7 28.5 1488.6 110.0 105.0 5.0 65 0.8 1.0 1.0 | 0.95 49 1.5115 1.3212 0.89 1.51 1.32 44 0 44 0.8197 0.1524 1.6 0.93 2.000000 2.923 19.18
Notes: S Vertical Effective Stress (tons/ft) FSmin 1.32
(N1)eo  Standardized and Normalized SPT blow counts (blows/foot)
] Stress Reduction Factor (dimensionless)
Amax Peak horizontal ground surface acceleration (in g)
CSR Cyclic stress ratio based on design earthquake (dimensionless)
CRR75  Cyclic resistance ratio based on an earthquake of magnitude 7.5 (dimensionless)
MSF Magnitude scaling factor (dimensionless)
Ks High overburden stress correction factor (dimensionless)
Ko Ground slope correction factor (dimensionless) [advised not to be used by reference]
CRR Corrected cyclic resistance ratio based on overburden pressure and ground surface slope (dimensionless) = CRR7.5 * Ko * Ka
FS. Factor of safety against liquefaction (dimensionless)
References: (1) 1. Idriss, I. M., and Boulanger, R. W. (2008).Soil liquefaction during earthquakes. Monograph MNO-12, Earthquake

Engineering Research Institute, Oakland, CA, 261 pp.
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