
 

 

Interstate Power and Light Company 

Sixth Street Generation Station 

CCR Surface Impoundment Safety Factor Assessment 

154.018.028.007.001 

Report issued: May 6, 2026 

 

Hard Hat Services 

ph: 630-688-1314 

hardhatinc.com 

245 Kenilworth Ave 

Glen Ellyn, IL 60137

05/29/2026 - Classification: Internal - ECRM13743018



 

   

i

Executive Summary 

This Safety Factor Assessment (Report) for the former Sixth Street Generating Station (SSS) has 

been prepared in accordance with the requirements of the United States Environmental 

Protection Agency rules for Hazardous and Solid Waste Management System – Disposal of CCR 

from Electric Utilities (40 CFR Parts 257 and 261, also known as CCR Rule).  

On May 8, 2024, the EPA issued the Final Legacy Coal Combustion Residual (CCR) Surface 

Impoundment Rule (“Legacy Surface Impoundment Rule”) that established regulations for CCR 

surface impoundments at inactive facilities (40 C.F.R. § 257.100). The Legacy Surface 

Impoundment Rule requires that legacy surface impoundments that no longer receive CCR but 

contain both CCR and liquid on or after October 19, 2015 and that are located at an inactive 

electric utility, generally comply with the EPA requirements for inactive CCR surface 

impoundments in accordance with Title 40 of the Code of Federal Regulations, Part 257 Subpart 

D Hazardous and Solid Waste Management System; Disposal of CCR from Electric Utilities. 

This Report serves as the initial safety factors assessment of the SSS Closed Ash Pond in Cedar 

Rapids, Iowa in accordance with §257.73(b) and §257.73(e) of the CCR Rule. Primarily, this Report 

is focused on assessing if each CCR surface impoundment achieves the minimum safety factors, 

which include:  

• Static factor of safety under long-term, maximum storage pool loading condition,  

• Static factor of safety under the maximum surcharge pool loading condition,  

• Seismic factor of safety; and,  

• Post-Liquefaction factor of safety for embankments constructed of soils that have 

susceptibility to liquefaction. 
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1. INTRODUCTION 

The owner or operator of the Coal Combustion Residual (CCR) unit must conduct an initial and 

periodic safety factor assessment to determine if each CCR surface impoundment achieves the 

minimum safety factors, which include:  

• Static factor of safety under long-term, maximum storage pool loading condition,  

• Static factor of safety under the maximum surcharge pool loading condition,  

• Seismic factor of safety; and,  

• Post-Liquefaction factor of safety for embankments constructed of soils that have 

susceptibility to liquefaction.  

This Report serves as the initial analysis and has been prepared in accordance with the 

requirements of §257.73(b) and §257.73(e) of the CCR Rule.  

1.1 CCR Rule Requirements 

The CCR Rule requires a periodic safety factor assessment by a qualified professional engineer 

(PE) for existing and legacy CCR surface impoundments with a height of 5 feet or more and a 

storage volume of 20 acre-feet or more; or the existing CCR surface impoundment has a height 

of 20 feet or more (40 CFR §§ 257.73(b), 257.73(d) and 257.83(b)). 

1.2 Safety Factor Assessment Applicability 

The Interstate Power and Light Company (IPL), Sixth Street Generating Station (SSS) in Cedar 

Rapids, Iowa (Figure 1) has one legacy CCR surface impoundment, identified as the SSS Closed 

Ash Pond. The Closed Ash Pond was historically referred to as Ash Pond 1, Ash Pond 2, Ash Pond 

3, and Ash Pond 4. These ash ponds were operated collectively, contiguous to one another, and 

were closed in place under one continuous cover system. Because of this, the ash ponds are being 

considered a single legacy surface impoundment. The SSS Closed Ash Pond meets the 
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requirements of §257.73(b)(1) and/or §257.73(b)(2), and is subject to the initial and periodic 

safety factor assessment requirements of the CCR Rule.   
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2. FACILITY DESCRIPTION 

SSS was located near the center of Cedar Rapids on the eastern shore of the Cedar River in Linn 

County at 509 6th St NE, Cedar Rapids, Iowa 52401 (Figure 1). Cedar Lake is located to the north 

of the facility while the commercial and industrial areas of Cedar Rapids border the east and 

south.  

SSS originated as a town lighting plant in 1888, in a 70-foot by 70-foot building. In 1891, a 40-foot 

building extension was constructed with a 153-foot stack. SSS became a fossil-fueled electric 

generating station that initiated operations in 1921. Over the years, the facility consisted of five 

dual-compartment boiler steam electric generating units detailed below. SSS did not operate 

after June of 2008 due to a catastrophic flood, was retired at that time, and then demolished in 

2015. 

General Facility Information: 

Date of Initial Facility Operations:  1888    

Historical NPDES Permit Number: IA-5715109 

Latitude / Longitude:   41° 59’ 5.31” N 91° 40’ 6.70” W 

Unit Nameplate Ratings:  Unit 1 & 2 (1921) 10.0 MW - Coal 

     Unit 3 & 4 (1925) 10.0 MW - Coal 

     Unit 5 & 6 (1925) 10.0 MW - Coal 

     Unit 7 & 8 (1945) 15.0 MW – Coal 

     Unit 9 & 10 (1950) 28.7 MW – Coal or Natural Gas 

Impoundment IDNR State ID  57-SDP-34-04C 
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2.1 SSS Closed Ash Pond Location 

The SSS Closed Ash Pond is located northeast of the former SSS facility and is situated underneath 

Interstate 380, which includes several highway foundations and supports throughout the closed 

impoundment (Figure 1). The Closed Ash Pond was historically referred to as Ash Pond 1, Ash 

Pond 2, Ash Pond 3, and Ash Pond 4. These ash ponds were operated collectively, contiguous to 

one another, and were closed in place under one continuous cover system. Because of this, the 

ash ponds are being considered a single legacy surface impoundment (Appendix A).  

An engineered cap was constructed atop of the SSS Closed Ash Pond in 2017 and 2018. The 

engineered cap drainage area is approximately 10.3 acres. The embankments are approximately 

12 feet high relative to the grades outside the Closed Ash Pond. The current configuration 

includes a stormwater retention pond on top of the cap, which handles stormwater runoff from 

Interstate 380. This stormwater pond largely evaporates, although in case of a significant storm 

event, a drainage ditch carries water to the south where an outlet structure can discharge water 

from a corrugated metal pipe to the south, outside the boundary of the SSS Closed Ash Pond.  

The overflow outfall structure is a 12-inch diameter pipe with a concrete standpipe containing 

orifices and an emergency spillway at elevation 729.5. Part of the western portion of the 

engineered cap drains through a swale that discharges through a rock chute to the south, outside 

the boundary of the SSS Closed Ash Pond. The perimeter area around the Closed Ash Pond 

functions as a vegetated drainage ditch that drains to a 30-inch diameter culvert that discharges 

below the railroad tracks and into Cedar Lake. 
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3. SAFETY FACTOR ASSESSMENT- §257.73(e) 

This Report documents whether the former SSS Closed Ash Pond achieves the minimum safety 

factors, which are identified on the table below.  

Safety Factor Assessment Minimum Safety Factor 

Static Safety Factor Under Maximum 
Storage Pool Loading 

1.50 

Static Safety Factor Under Maximum 
Surcharge Pool Loading 

1.40 

Seismic Safety Factor 1.00 

Liquefaction Safety Factor 1.20 
 

3.1 Safety Factor Assessment Methods 

The safety factor assessment was completed with the two-dimensional limit-equilibrium slope 

stability analyses program GeoStudio Slope/W.  The program analyzes many potential failure 

surfaces using the toe and crest search boundaries set for each analysis.  The solution occurs by 

balancing the resisting forces along the failure plane due to the Mohr-Columb failure strength 

parameters of friction angle and cohesion.  The gravity driving forces are divided by the resisting 

forces to produce a safety factor for the slope.  The minimum safety factor slip surface identified 

through iterations is presented as the applicable safety factor. 

There are both total stress and effective stress friction angle and cohesion values for soil.  In the 

case of cohesionless soil (gravel, sand and silt) the friction angle value is the same for total stress 

and effective stress analysis and there is no cohesion.   
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3.1.1 Soil Conditions  

As identified within a 2002 Subsurface Exploration for the Pulverizer Additions,1 surficial deposits 

at the site include recent alluvium associated with the nearby Cedar River.  These deposits include 

sand and clay which were deposited by flowing water of the Cedar River. The nature of the 

deposit depends more on the velocity of the water flow at the time of deposition than any other 

single factor, with sand and gravel associated with the faster moving water, and silt and clay 

associated with slower moving or stagnant water. 

The bedrock at SSS is derived from the Wapsipinicon Formation of the Middle Devonian Series, 

Devonian Period, Paleozoic Era (some 385 million years ago). The Wapsipinicon formation 

includes, in order of decreasing prevalence, limestone, dolomite, and shale.   

From the Subsurface Exploration for the Pulverizer Additions, the fill below the SSS basement 

floor varied in depth from about 1.2 feet to 10.5 feet and was fractured weathered to highly 

weathered, very poor to fair crystalline dolomite was encountered.  The dolomite bedrock was 

encountered to the maximum depth explored which was 22.5 feet.  Rock quality was typically 

very poor as numerous relative fresh fractures were visible in the core samples recovered.  It is 

possible that the near surface bedrock at SSS may have been disturbed in the initial construction, 

perhaps by blasting. 

An Ash Pond Slope Stability and Hydraulic Analysis2 in 2011, which was prior to the closure 

construction activities, included five borings and three cone penetrometer tests (CPT) atop the 

 

 

1 Subsurface Exploration,  Proposed Pulverizer Additions, 6th Street Power Plant, 2002, Team Services (Soil, 

Environmental and Material Consultants) 
2 Ash Pond Slope Stability and Hydraulic Analysis, 6th Street Generating Station, 2011, Aether DBS 
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surrounding legacy CCR impoundment.  The fill in all five borings was identified as ash/slag from 

17 to 24 feet in depth except for three borings which contained surficial clay, which was observed 

from 4.5 to 7 feet thick.  The locations of clay likely indicates that clay was placed on the eastern 

and southern embankments to construct the modern 1980s configuration of the legacy CCR 

impoundment.  Native soil under the fill was identified as sand with a thin clay or peat layer 

present in some of the borings at the native soil interface.  The CPT results indicated that the 

alluvial sands found under the fill was dense.  

These soils are consistent with the results of the site borings performed in 2025 and identified 

additional information on the embankments of the SSS Closed Ash Pond (Appendix B). The 

southwest embankment consists of final cover overlying embankment stiff clay/silt overlaying 

loose to very loose CCR overlaying medium stiff organic clay/silt overlaying medium dense sand. 

The northwest embankment consists of final cover overlying upper medium dense CCR 

overlaying lower loose to very loose CCR overlaying medium stiff organic clay/silt overlaying 

medium dense sand. Limited investigation into the railroad property to the northwest has been 

able to be conducted but it is understood that railroad ballast fill is present near the toe of the 

embankment. Historic borings conducted during Iowa Department of Transportation design of 

the highway overpass through the impoundment area included borings in the railroad area to 

the north that identify weathered limestone material that would be consistent with railroad 

ballast fill. The findings from these borings were interpreted to apply to material along extents 

of the northwest embankment toe based on historic aerial imagery that shows railroad 

construction into the adjacent areas in approximately 1950.  
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The density observations from the soil borings were used to assign soil properties to the 

embankment and foundation soils using UFC DM 7.1 and experience.  The internal friction angles 

selected based on the Standard Penetration Test Split Spoon (SPT) results reported on the borings 

used in the analysis are presented in the attached Embankment Slope Stability Analysis in 

Appendix D. 

The very dense sand found below the loose sand was not included in the modeled soil profile, 

since its exact depth in the foundation of the embankments is unknown.  Ignoring the very dense 

sand will produce a conservative slope safety factor. 

3.1.2 Design water surface for maximum normal pool and maximum pool under design inflow 

storm 

The SSS Closed Ash Pond is no longer used for process water handling and an engineered cap was 

constructed atop of the SSS Closed Ash Pond in 2017 and 2018.  The current configuration 

includes a stormwater retention pond on top of the cap, which handles stormwater runoff from 

Interstate 380. This stormwater pond largely evaporates, although in case of a significant storm 

event, a drainage ditch carries water to the south where an outlet structure can discharge water 

from a corrugated metal pipe to the south, outside the boundary of the SSS Closed Ash Pond. The 

engineered cap limits infiltration into the underlying CCR material such that under normal 

operations, the Closed Ash Pond is dry and water levels in the soil/CCR under the embankments 

were assumed to be at the same elevation that was observed in nearby piezometers in August 

through November 2025, at approximate elevation 720 feet. 

The stormwater pond and interior swale on the engineered cap of the SSS Closed Ash Pond will 

store 5.7 acre-feet of water during the maximum storm event analyzed in the Inflow Flood 

Control Plan and the maximum water elevation will reach 728 feet. The minimum crest elevation 
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of the on the south embankment near the outlet structure is elevation 729.5 feet with a resultant 

freeboard of 1.5 feet at the peak of the storm flow through the engineered cap outlet structure. 

3.1.3 Selection of Seismic Design Parameters and Description of Method 

The design earthquake ground acceleration is selected from the United States Geologic Survey 

(USGS) detailed seismic design maps based on the latitude and longitude of the SSS.  The peak 

ground acceleration value is selected for a 2% probability of exceedance in 50 years (2,500-year 

return period) as required by §257.53.  Peak ground acceleration seismic factors were selected 

based on the 2014 USGS Seismic Impact Zones map of horizontal and vertical coefficient of 0.04 

g for the seismic and liquefaction assessment. 

3.1.4 Liquefaction Assessment Method and Parameters 

Certain soils may have zero effective stress (liquefaction) during an earthquake of from static 

shear of a saturated embankment slope.  Soils that will liquefy include loose or very loose uniform 

fine sand or silt, and low plasticity clay (plastic index of less than 12).  The liquefaction resistance 

of a soil is based on its strength and effective confining stress.  The strength of the saturated 

embankment and foundation sand is measured by the SPT results shown on the borings in 

Appendix B. 

Liquefaction potential of the site soils was evaluated based on the simplified procedure 

summarized by Seed and Harder (1990) and described in RCRA Subtitle D for solid waste facilities. 

The procedure uses the Standard Penetration Test N values to calculate a Standardized 

Penetration Resistance. A Cyclic Stress Ratio is also calculated based on the maximum horizontal 

acceleration for the design earthquake and the effective overburden stress within the soil being 

evaluated for liquefaction potential. 
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The results for the soil profile typical of the SSS Closed Ash Pond is shown in Appendix C.  The 

results indicate that the saturated loose CCR and medium dense sand within and below the 

embankment will not liquefy during the site design earthquake with an acceleration factor of 

0.04 g. 

3.2 SSS Closed Ash Pond 

The northwest and southwest embankment tops are generally at the same elevation as the 

engineered cap. The southwest embankment of the SSS Closed Ash Pond consists of 

approximately 5H:1V at the top of the slope and 1.5H:1V at the toe of the slope on the exterior 

side. Exterior slopes of the northwest embankment consist of approximately 3H:1V at the top of 

the slope and 2H:1V at the toe of the slope. With the engineered cap construction, there are no 

interior embankment slopes. A section on the southwest embankment and on the northwest 

embankment were selected as the critical cross sections.  

3.2.1 Static Safety Factor Assessment Under Maximum Storage Pool Loading - §257.73(e)(1)(i) 

The critical cross-section was analyzed under normal operations where the Closed Ash Pond is 

dry. Water levels in the soil/CCR under the embankments were assumed to be at the same 

elevation of approximately 720 feet elevation based on water level measurements in  nearby 

piezometers in August through November 2025, at approximate elevation 720 feet. Analysis for 

circular failure surface was conducted and shows a minimum factor of safety factor of 1.32 in the 

southwest embankment and 1.38 in the northwest embankment (Appendix D). 

3.2.2 Static Safety Factor Assessment Under Maximum Surcharge Pool Loading - 

§257.73(e)(1)(ii) 

The maximum surcharge pool loading condition scenario would be analyzed with a maximum 

surcharge pool at 728 feet elevation based on the Inflow Flood Control Plan analysis. At the 
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analyzed embankment sections, this would result in a piezometric condition that would not 

have a storage pool but would fully infiltrate through the final cover system and saturate the 

underlying CCR. The design and construction of the final cover system would limit infiltration 

and therefore this scenario would not occur. Thus the surcharge pool scenario does not apply 

to the current Closed Ash Pond embankments and was not analyzed (Appendix D). 

3.2.3 Seismic Safety Factor Assessment - §257.73(e)(1)(iii) 

The SSS Closed Ash Pond was assigned a pseudo-static earthquake coefficient equal to 0.04 g for 

both horizontal and vertical components.  Analysis for circular failure surface was conducted and 

shows a minimum factor of safety factor of 1.20 in the southwest embankment and 1.26 in the 

northwest embankment (Appendix D). 

3.2.4 Liquefaction Safety Factor Assessment - §257.73(e)(1)(iv) 

The embankment and foundation soils of the  SSS Closed Ash Pond are not susceptible to 

liquefaction. See discussion in Section 3.1.4.   
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4. Results Summary 

The results of the safety factor assessment show that the geometry and material properties of 

the Closed Ash Pond embankments has a calculated safety factor value that meets the minimum 

recommended safety factor under 40 CFR 257.73(e) for the following conditions:   

• The calculated seismic factor of safety equals or exceeds 1.00. 

The results show that the geometry and material properties of the SSS Closed Ash Pond 

embankment have a calculated FS value that does not meet the minimum recommended safety 

factor for the following condition: 

• The calculated static factor of safety under the long-term, maximum storage pool 

loading condition does not equal or exceed 1.50. 

The results are summarized as: 

 Long-Term, 

Maximum 

Storage Pool 

Loading 

(Static) 

Maximum 

Surcharge 

Pool 

Loading 

(Static) 

Pseudo Static 

Earthquake with 

Normal Water 

Elevation 

Liquefaction 

Potential 

Post 

Earthquake 

Static Stability 

Normal Water 

Elevation 

Required 

Safety 

Factor 

1.5 ≥ 1.4 ≥ 1.0 ≥ Yes/No 1.2 ≥ 

SSS Closed 

Ash Pond – 

Section A-A’ 

1.32 Not 

Applicable 

1.20 No Not Applicable 

SSS Closed 

Ash Pond – 

Section B-B’ 

1.38 Not 

Applicable 

1.26 No Not Applicable 
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APPENDIX A – Closed Ash Pond Cross Section Location 
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APPENDIX B – Boring Logs and Lab Data 
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POORLY GRADED SAND (SP), light gray, very fine to
medium sand, very trace fine gravel, very dense, subrounded
sand and gravel.

POORLY GRADED SAND (SP), olive gray, fine to coarse
sand, fine to coarse gravel, medium to very dense,
subrounded sand, subrounded and subangular gravel, pockets
of fine sand, pocket of just gravel, lots of variety in grain size,
not uniform, very light brown at bottom.

POORLY GRADED SAND (SP), light brownish gray, very
fine to medium sand, trace coarse sand, trace fine gravel,
medium dense to dense, subrounded sand and gravel.

GT-1

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Boring Number

L
en

gt
h 

A
tt

. &
R

ec
ov

er
ed

 (
in

) Soil/Rock Description

And Geologic Origin For

Each Major Unit

U
 S

 C
 S

G
ra

ph
ic

L
og

D
ep

th
 I

n 
F

ee
t

B
lo

w
 C

ou
nt

s

W
el

l
D

ia
gr

am

L
iq

ui
d

L
im

it

P
la

st
ic

it
y

In
de

x

P
 2

00

R
Q

D
/

C
om

m
en

ts

Soil Properties

21.0

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

46.5

48.0

49.5

51.0

52.5

3Page 2 of

Sample

N
um

be
r

an
d 

T
yp

e

Po
ck

et
 P

en
et

ro
m

et
er

R
ea

di
ng

 (t
sf

)

M
oi

st
ur

e
C

on
te

nt

Environmental Consultants and Contractors
SCS ENGINEERS

P
ID

/F
ID

05/29/2026 - Classification: Internal - ECRM13743018



SP

S25

S26

S27

S28

11

12

11

19

W

W

W

W

--

--

--

--
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25

20
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POORLY GRADED SAND (SP), light brownish gray, very
fine to medium sand, trace coarse sand, trace fine gravel,
medium dense to dense, subrounded sand and gravel.
(continued)
some fine to coarse gravel

color change - light orangish brown, some silt

color change - light gray, fine to coarse subrounded sand

pocket of subrounded gravel
color change - light brown, fine to medium sand, trace coarse,
subrounded.
End of boring at 71'.
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Blind drilled to 24'. Reference GT-1 for lithology.

"

"

41

91

59

39

10.3

47.683

Borehole Diameter

E
W

Scott Zeien
Terracon

Local Grid Location

FeetFeet

Common Well Name

Facility/Project Name

T

Date Drilling Completed

Final Static Water Level

7 W1/4 of

Remediation/Redevelopment

Waste Management

Unique Well No.

SOIL BORING LOG INFORMATION

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
11/13/2025 SPT auger

N

Linn

733.0 Feet MSL

Cedar Rapids, Iowa

Tel:
Fax:

N
SSW NE 1/4 of Section

Civil Town/City/ or Village

DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

21,
/

FirmSignature

County

PWTS#224069-01
License/Permit/Monitoring Number

Drilling Method

11/13/2025

Boring Number

Date Drilling Started
GT-1.2

SCS

CS

N, R

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
3,463,436 N,   5,420,598 E Lat

Long

°

°

'

'

13.0 Feet 

IPL 6th Street Legacy CCR Site SCS#: 25225170.00
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60 82.3OHNA 360.5

Blind drilled to 24'. Reference GT-1 for lithology.
(continued)

SHELBY TUBE 24-26'. ORGANIC CLAY (OH), black, 
with sand, medium stiff.

End of boring at 26'. Collected one shelby tube.

GT-1.2

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A
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Drilling with
mud started
at 15'

Blind drilled 0-24'. Reference SP-304 for lithology.

"

"

41

91

59

39

14.5

45.183

Borehole Diameter

E
W

Scott Zeien
Terracon

Local Grid Location

FeetFeet

Common Well Name

Facility/Project Name

T

Date Drilling Completed

Final Static Water Level

7 W1/4 of

Remediation/Redevelopment

Waste Management

Unique Well No.

SOIL BORING LOG INFORMATION

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
11/12/2025 SPT auger

N

Linn

733.0 Feet MSL

Cedar Rapids, Iowa

Tel:
Fax:

N
SSW NE 1/4 of Section

Civil Town/City/ or Village

DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

21,
/

FirmSignature

County

PWTS#224069-01
License/Permit/Monitoring Number

Drilling Method

11/12/2025

Boring Number

Date Drilling Started
GT-2

SCS

CS

N, R

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
3,463,873 N,   5,420,778 E Lat

Long
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16.0 Feet 

IPL 6th Street Legacy CCR Site SCS#: 25225170.00
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72 51.4OH
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4

0

7

Blind drilled 0-24'. Reference SP-304 for lithology.
(continued)

SHELBY TUBE 24-26'. SANDY ORGANIC SILT (OH),
black, medium stiff.

POORLY GRADED SAND (SP), olive gray, fine to coarse
sand, trace fine gravel, loose to medium dense, subrounded
sand, subrounded and subangular gravel.

POORLY GRADED SAND (SP), light gray, very fine to fine
sand, trace medium sand, medium dense, subrounded very
fine to fine, subangular medium.

trace subrounded coarse sand, some subangular medium sand

POORLY GRADED SAND (SP), light gray, very fine to
medium sand, trace coarse sand, trace fine to coarse gravel,
medium dense, subrounded sand and gravel.

SILT (ML), greenish gray, very soft.

POORLY GRADED SAND (SP), light gray, very fine to fine
sand, trace medium sand, very loose, subrounded very fine to
fine, subangular medium.

POORLY GRADED SAND (SP), light gray, very fine to
medium sand, loose to medium dense, subrounded sand.

GT-2
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POORLY GRADED SAND (SP), light gray, very fine to
medium sand, loose to medium dense, subrounded sand.
(continued)

color change - light olive gray

no recovery 64-66'

pocket of fine to coarse subrounded gravel

End of boring at 71'.

GT-2
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SATURATED
AT 16'

TOPSOIL

ML

CL

FILL

FILL

S1

S2

S3

S4

S5

S6

20

21

24

24

20

14

20

21

16

23

M

M

M

M

M

M+

M+

M+

W

W

3.5

--

4.5

--

--

--

--

--

--

--

9

6

41

14

7

3

7

10

4

2

TOPSOIL, very dark grayish brown (10YR 3/2), silt, sand,
organics (roots/grass). (FILL)
SILT with SAND (ML), light olive brown (2.5Y 5/4), very
fine to fine sand, trace medium sand, subrounded very fine to
fine, subangular medium. (FILL)

Pocket of pale brown cemented material.
LEAN CLAY (CL), dark olive brown (2.5Y 3/3), some silt,
trace fine to medium sand, trace fine to coarse gravel,
subrounded sand, angular gravel, coals, cinders, black
mottling. (FILL)
ASH, bottom ash, multicolored (5Y 5/4, 10YR 2/2, 10YR
5/5), fine to medium grains, dense, subangular gains, coal,
cinders. (FILL)
ASH, bottom ash mixed with fly ash, black (10YR 2/1), fine
to medium grains, loose to very loose, subrounded and
subangular grains, coal, cinders, cemented fly ash. (FILL)
fine to medium subangular pieces of red brick at 7'

greenish gray mottle

fine to medium subangular pieces of red brick

trace green gray

slight iridescent sheen - no odors or obvious contamination
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45.283

Borehole Diameter

E
W

Scott Zeien
Terracon

Local Grid Location

FeetFeet

Common Well Name

Facility/Project Name

T

Date Drilling Completed

Final Static Water Level

7 W1/4 of

Remediation/Redevelopment

Waste Management

Unique Well No.

SOIL BORING LOG INFORMATION

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
11/11/2025 SPT auger

N

Linn

733.1 Feet MSL

Cedar Rapids, Iowa

Tel:
Fax:

N
SSW NE 1/4 of Section

Civil Town/City/ or Village

MW-304
DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

21,
/

FirmSignature

County

PWTS#224069-01
License/Permit/Monitoring Number

Drilling Method

11/11/2025

Boring Number

Date Drilling Started
SB-304/MW-304

SCS
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N, R

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
3,463,866 N,   5,420,774 E Lat
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IPL 6th Street Legacy CCR Site SCS#: 25225170.00
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FILL

CL

S7

S8

24

6

W

M+

--

0.5

2

3

ASH, bottom ash mixed with fly ash, black (10YR 2/1), fine
to medium grains, loose to very loose, subrounded and
subangular grains, coal, cinders, cemented fly ash. (FILL)
(continued)

LEAN CLAY (CL), very dark brown (10YR 2/2), some silt,
some medium sand, medium stiff, rounded sand.
End of boring at 24'. Set well MW-304 with a 10' screen at
23'.

SB-304/MW-304

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A
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APPENDIX C – Liquefaction Analysis 

 

Alliant Energy 
Interstate Power and Light Company 
Sixth Street Generating Station 
Cedar Rapids, Iowa 

 

Safety Factor Assessment 
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SHEET NO. 1 of 2 

Job No. 25225170.01  CALC. NO. 1 of 1 

Job: Sixth Street Generating Station  REV. NO.  

Client Hard Hat Services  BY LAC 12/19/2025  

Subject CCR Surface Impoundment Liquefaction A-A’ Calculation 

 

CHK’D. DLN 

DATE 

1/20/2026  

 

Problem Statement:  

Evaluate the liquefaction potential of the Coal Combustion Residuals (CCR) layers and sand layers 
within and below the impoundment perimeter berm induced by an earthquake in accordance with 
40 CFR Section 257.73. Liquefaction is most likely to occur in saturated loose CCR layers and 
loose sand layers. Because the saturated soils below the CCR and above the sand layers are 
primarily clay, the clay layers are not prone to liquefaction and are not included in the liquefaction 
evaluation. 

 
Given: 

• Boring log GT1.  
 

• Laboratory soil test results for boring GT1. 
 

• RCRA Subtitle D (258) Seismic Design Guidance for Municipal Solid Waste Landfill 
Facilities.  (refer to attached pages). 

 

• Seed and Harder, Cyclic Pore Pressure (refer to attached pages). 
 

• Liao and Whitman, Overburden Correction Factors for SPT in Sand (refer to attached 
pages). 

 
Assumptions: 

• Boring GT1 is located on the berm of the CCR surface impoundment and was advanced to 
71 ft below ground surface (bgs). The CCR extends from a depth of approximately 12.5 
bgs to 22 bgs. The sand deposits extend from a depth of approximately 26 feet bgs to the 
end of boring. Groundwater was near 14 ft bgs based on recent readings in a nearby 
piezometer.  Based on the recorded blow counts in this boring, the calculated average 
blow count for the saturated CCR is 3 and sand deposit is 29.  

 

• The effective (F’F) and total (FF) overburden stresses were calculated below the top surface 
of the perimeter berm.  To be conservative, these stresses were calculated by assuming 
the saturated loose CCR and medium dense sands are 1 foot thick. The effective (F’F) and 
total (FF) overburden stresses for CCR, are 1648.8 psf and 1680.0 psf (see attached 
table). The effective (F’F) and total (FF) overburden stresses for medium dense sands, are 
2075.0 psf and 2855.0 psf (see attached table). 

 

• From the 2014 USGS seismic hazard map, the maximum horizontal acceleration is 
approximately 0.0400 g. 

 

• From Seed and Harder, the Standardized Penetration Resistance (N1)60 is calculated by 
the following equation (for stress in tsf):  

 
(N1)

60
 = N × CN 
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CN = � 1

σ'F
 

 

• From RCRA, the Cyclic Stress Ratio (CSR), is calculated by the following equation: 
 

CSR = 
�τH�ave

σ'F
= (0.65)

�amax��σF��g��σ'F� (rd) 

 
rd = 1 - 0.015D 

 
Where,  

CSR = Cyclic Stress Ratio 
amax = Horizontal acceleration, 0.0400 g �τH�ave = Static driving shear stress (psf) 
g = Acceleration due to gravity, 32.2 ft/sec2 
σF = Final total overburden stress (psf) 

σ'F = Final effective overburden stress (psf) 
rd = Stress reduction factor at depth (m) 

 

• The depth (D) is the depth in meters measured from the surface of the saturated loose 
CRR layers and medium dense sand layer. To be conservative, we are assuming the 
saturated medium dense sands are 1 foot thick at this location (when they are estimated 
to be approximately 30 to 60 feet thick).  

 
Calculations: 

See attached tables for calculations. 
 
The calculated CCR CSR of 0.00082 and the average (N1)60 of 2.94, and the medium dense sand 
CSR of 0.0011 and the average (N1)60 of 28.3 are plotted on Figure 5.5 from Seed and Harder. 
The points are well below the line of liquefaction potential. 
 
Results: 

Results of the liquefaction evaluation indicate that the saturated loose CCR and medium dense 
sands within and below the impoundment perimeter berm will not liquefy during an earthquake 
with a horizontal acceleration of 0.0400g. 

 

I:\25225170.01\Data and Calculations\Geotechnical\Liquefaction\SSS Liquefaction Calculation Memo A-A'.docx 
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lsat soil lbouyant soil s' (effective) s (total) s' (effective) s (total)

Final Cover 4.0 120 120.00 480.00 480.00 240.00 240.00

Embankment Stiff Clay/Silt 8.5 120 120.00 1,500.00 1,500.00 990.00 990.00

Loose to Very Loose CCR Above Groundwater 1.5 90 90.00 1,635.00 1,635.00 1,567.50 1,567.50

Loose to Very Loose CCR Below Groundwater 1.0 90 27.60 1,648.80 1,680.00

N CN (tsf) (N1)60 rd (meters) CSR
3 1.101 2.94 0.995 0.00082

lsat soil lbouyant soil s' (effective) s (total) s' (effective) s (total)

Final Cover 4.0 120 120.00 480.00 480.00 240.00 240.00

Embankment Stiff Clay/Silt 8.5 120 120.00 1,500.00 1,500.00 990.00 990.00

Loose to Very Loose CCR Above Groundwater 1.5 90 90.00 1,635.00 1,635.00 1,567.50 1,567.50

Loose to Very Loose CCR Below Groundwater 8.0 90 27.60 1,855.80 2,355.00 1,745.40 1,995.00

Medium Stiff Organic Clay/Silt 4.0 110 47.60 2,046.20 2,795.00 1,951.00 2,575.00

Medium Dense Sand 1.0 120 57.60 2,075.00 2,855.00

N CN (tsf) (N1)60 rd (meters) CSR
29 0.9818 28.3 0.995 0.0011

Prepared by: LAC, 01/20/2026
Reviewed by: DLN, 01/20/2026

I:\25225170.01\Data and Calculations\Geotechnical\Liquefaction\[SSS Liquefaction Calculations.xlsx]SSS-A

SSS CCR Surface Impoundment A-A'

Stresses by Geologic Layer  (Loose to Very Loose CCR)

Bottom-Layer Stresses (psf)Unit Weights (pcf)Location /  
Point

Layer Description
Unit 

Thickness (ft)
Mid-Layer Stresses (psf)

Calculations (Loose to Very Loose CCR)

Calculations (Medium Dense Sand)

GT1

SSS CCR Surface Impoundment A-A'

Stresses by Geologic Layer (Medium Dense Sand)

Location /  
Point

Layer Description
Unit 

Thickness (ft)
Unit Weights (pcf) Bottom-Layer Stresses (psf) Mid-Layer Stresses (psf)

GT1
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1/20/2026  

 

Problem Statement:  

Evaluate the liquefaction potential of the Coal Combustion Residuals (CCR) layers and sand layers 
within and below the impoundment perimeter berm induced by an earthquake in accordance with 
40 CFR Section 257.73. Liquefaction is most likely to occur in saturated loose CCR layers and 
loose sand layers. Because the saturated soils below the CCR and above the sand layers are 
primarily clay, the clay layers are not prone to liquefaction and are not included in the liquefaction 
evaluation. 

 
Given: 

• Boring log GT2/SP304.  
 

• Laboratory soil test results for boring GT2/SP304. 
 

• RCRA Subtitle D (258) Seismic Design Guidance for Municipal Solid Waste Landfill 
Facilities.  (refer to attached pages). 

 

• Seed and Harder, Cyclic Pore Pressure (refer to attached pages). 
 

• Liao and Whitman, Overburden Correction Factors for SPT in Sand (refer to attached 
pages). 

 
Assumptions: 

• Boring GT2/SP304 is located on the berm of the CCR surface impoundment and was 
advanced to 71 ft below ground surface (bgs). The loose CCR extends from a depth of 
approximately 8 bgs to 23 bgs. The sand deposits extend from a depth of approximately 
26 feet bgs to the end of boring. Groundwater was near 12 ft bgs based on recent 
readings in a nearby piezometer.  Based on the recorded blow counts in this boring, the 
calculated average blow count for the saturated loose CCR is 6 and sand deposit is 11.  

 

• The effective (F’F) and total (FF) overburden stresses were calculated below the top surface 
of the perimeter berm.  To be conservative, these stresses were calculated by assuming 
the saturated loose CCR and medium dense sands are 1 foot thick. The effective (F’F) and 
total (FF) overburden stresses for CCR, are 1273.8 psf and 1305.0 psf (see attached 
table). The effective (F’F) and total (FF) overburden stresses for medium dense sands, are 
1735.2 psf and 2640.0 psf (see attached table). 

 

• From the 2014 USGS seismic hazard map, the maximum horizontal acceleration is 
approximately 0.0400 g. 

 

• From Seed and Harder, the Standardized Penetration Resistance (N1)60 is calculated by 
the following equation (for stress in tsf):  

 
(N1)

60
 = N × CN 
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CN = � 1

σ'F
 

 

• From RCRA, the Cyclic Stress Ratio (CSR), is calculated by the following equation: 
 

CSR = 
�τH�ave

σ'F
= (0.65)

�amax��σF��g��σ'F� (rd) 

 
rd = 1 - 0.015D 

 
Where,  

CSR = Cyclic Stress Ratio 
amax = Horizontal acceleration, 0.0400 g �τH�ave = Static driving shear stress (psf) 
g = Acceleration due to gravity, 32.2 ft/sec2 
σF = Final total overburden stress (psf) 

σ'F = Final effective overburden stress (psf) 
rd = Stress reduction factor at depth (m) 

 

• The depth (D) is the depth in meters measured from the surface of the saturated loose 
CRR layers and medium dense sand layer. To be conservative, we are assuming the 
saturated medium dense sands are 1 foot thick at this location (when they are estimated 
to be approximately 30 to 60 feet thick).  

 
Calculations: 

See attached tables for calculations. 
 
The calculated CCR CSR of 0.00082 and the average (N1)60 of 7.67, and the medium dense sand 
CSR of 0.0012 and the average (N1)60 of 11.7 are plotted on Figure 5.5 from Seed and Harder. 
The points are well below the line of liquefaction potential. 
 
Results: 

Results of the liquefaction evaluation indicate that the saturated loose CCR and medium dense 
sands within and below the impoundment perimeter berm will not liquefy during an earthquake 
with a horizontal acceleration of 0.0400g. 

 

I:\25225170.01\Data and Calculations\Geotechnical\Liquefaction\SSS Liquefaction Calculation Memo B-B'.docx 
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lsat soil lbouyant soil s' (effective) s (total) s' (effective) s (total)

Final Cover 4.0 120 120.00 480.00 480.00 240.00 240.00

Embankment Stiff Clay/Silt 2.0 120 120.00 720.00 720.00 600.00 600.00

Upper Medium Dense CCR 2.0 90 90.00 900.00 900.00 810.00 810.00

Loose to Very Loose CCR Above Groundwater 4.0 90 90.00 1,260.00 1,260.00 1,080.00 1,080.00

Loose to Very Loose CCR Below Groundwater 1.0 90 27.60 1,273.80 1,305.00

N CN (tsf) (N1)60 rd (meters) CSR
6 1.253 7.67 0.995 0.00082

lsat soil lbouyant soil s' (effective) s (total) s' (effective) s (total)

Final Cover 4.0 120 120.00 480.00 480.00 240.00 240.00

Embankment Stiff Clay/Silt 2.0 120 120.00 720.00 720.00 600.00 600.00

Upper Medium Dense CCR 2.0 90 90.00 900.00 900.00 810.00 810.00

Loose to Very Loose CCR Above Groundwater 4.0 90 90.00 1,260.00 1,260.00 1,080.00 1,080.00

Loose to Very Loose CCR Below Groundwater 11.0 90 27.60 1,563.60 2,250.00 1,411.80 1,755.00

Medium Stiff Organic Clay/Silt 3.0 110 47.60 1,706.40 2,580.00 1,635.00 2,415.00

Medium Dense Sand 1.0 120 57.60 1,735.20 2,640.00

N CN (tsf) (N1)60 rd (meters) CSR
11 1.074 11.7 0.995 0.0012

Prepared by: LAC, 01/20/2026
Reviewed by: DLN, 01/20/2026

I:\25225170.01\Data and Calculations\Geotechnical\Liquefaction\[SSS Liquefaction Calculations.xlsx]SSS-B

Calculations (Loose to Very Loose CCR)

SSS CCR Surface Impoundment B-B'

Stresses by Geologic Layer (Medium Dense Sand)

Location /  
Point

Layer Description
Unit 

Thickness (ft)
Unit Weights (pcf) Bottom-Layer Stresses (psf) Mid-Layer Stresses (psf)

Calculations (Medium Dense Sand)

SSS CCR Surface Impoundment B-B'

Stresses by Geologic Layer (Loose to Very Loose CCR)

Location /  
Point

Layer Description
Unit 

Thickness (ft)
Unit Weights (pcf) Bottom-Layer Stresses (psf) Mid-Layer Stresses (psf)

GT2/SP304

GT2/SP304
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2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839 

Environmental Consultants & Contractors 

March 10, 2026 
File No. 25225170.01 

TECHNICAL MEMORANDUM 

 

ANALYSIS PREPARED BY: Lukas Charmelo 
Brandon Suchomel 
 

ANALYSIS REVIEWED BY:  Deb Nelson 
 

SUBJECT:  Embankment Slope Stability Analysis 
SSS Closed Ash Pond 
Sixth Street Generation Station, Cedar Rapids, Iowa 

 

PURPOSE 

The purpose of this memorandum is to summarize the analyses performed for the safety factor 
assessment of the existing embankments of the Closed Ash Pond at the Sixth Street Generating 
Station. The Closed Ash Pond is a legacy Coal Combustion Residual (CCR) surface impoundment and 
is subject to the requirements under 40 CFR 257.73(e) which requires evaluation of the following: 

• (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. 

CONCLUSION 

The attached results confirm that geometry and material properties of the Closed Ash Pond 
embankment has a calculated Factors of Safety (FS) that meet the minimum recommended FS 
under 40 CFR 257.73(e) for the following condition: 

• The calculated seismic factor of safety equals or exceeds 1.00. 

The attached results show that the geometry and material properties of the Closed Ash Pond 
embankment have calculated FS values that do not meet the minimum recommended FS for the 
following condition: 

• The calculated static factor of safety under the long-term, maximum storage pool loading 
condition does not equal or exceed 1.50. 
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A separate analysis shows that the embankment and foundation soils are not susceptible to 
liquefaction. 

The maximum surcharge pool loading condition scenario would be analyzed with a maximum 
surcharge pool at 728 feet elevation (see Reference 11). At the analyzed embankment sections, this 
would result in a piezometric condition that would not have a storage pool but would fully infiltrate 
through the final cover system and saturate the underlying CCR. The design and construction of the 
final cover system would limit infiltration and therefore this scenario would not occur. Therefore, the 
surcharge pool scenario does not apply to the current Closed Ash Pond embankments and was not 
analyzed. 

APPROACH 

The Closed Ash Pond embankment was evaluated at the post-closure conditions. Initial closure of 
the former CCR surface impoundment was substantially completed in October 2018.. Analysis was 
performed at the most critical/highest embankment height location through the southwest and 
northwest embankment. 

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

– Under normal operations the Closed Ash Pond is dry. Water levels in the soil under 
the embankment were assumed to be at the same elevation that was observed in 
nearby piezometers in August through November 2025 (elevation 720 ft). 

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

– The surcharge pool scenario does not apply to the current Closed Ash Pond 
embankments and was not analyzed.  

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

– Evaluated psuedostatic analysis utilizing earthquake horizontal coefficient of 0.04 g 
and vertical coefficient of 0.04 g (see Reference 10). Water level in the soil under the 
embankment were assumed to be at the same elevation that was observed in nearby 
piezometers in August through November 2025 (elevation 720 ft). 

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

– The embankment and foundation soils are not susceptible to liquefaction (see 
Reference 12). 

Section Setup 

The southwest embankment consists of final cover overlying embankment stiff clay/silt overlaying 
loose to very loose CCR overlaying medium stiff organic clay/silt overlaying medium dense sand (see 
Reference 4).  

05/29/2026 - Classification: Internal - ECRM13743018



MEMORANDUM 

March 10, 2026 

Page 3 

 

The geometry of the analyzed section was generalized based on 2014 and 2018 survey data of the 
site (see Reference 2). Embankment slopes are approximately 5H:1V at the top of the slope and 
1.5H:1V at the toe of the slope.  

Water levels observed in nearby piezometers in August through November 2025 were used to 
represent the piezometric conditions in the soils underlying the embankment under normal 
conditions and long-term condition. The water level in the exterior Closed Ash Pond was assumed to 
be equal to the groundwater elevation beneath the embankment. 

The northwest embankment consists of final cover overlying upper medium dense CCR overlaying 
lower loose to very loose CCR overlaying medium stiff organic clay/silt overlaying medium dense 
sand (see Reference 4). Limited investigation into the railroad property to the northwest has been 
able to be conducted but it is understood that railroad ballast fill is present near the toe of the 
embankment. Historic borings conducted during Iowa Department of Transportation design of the 
highway overpass through the impoundment area included borings in the railroad area to the north 
(see Reference 5) that identify weathered limestone material that would be consistent with railroad 
ballast fill. The findings from these borings were interpreted to apply to material along extents of the 
northwest embankment toe based on historic aerial imagery that shows railroad construction into 
the adjacent areas in approximately 1950 (see Reference 13). The slope of the installed railroad 
ballast material was assumed to be placed at an approximate 1H:1V slope.  

The geometry of the analyzed section was generalized based on 2014 and 2018 survey data of the 
site (see Reference 2). Embankment slopes are approximately 3H:1V at the top of the slope and 
2H:1V at the toe of the slope. 

Water levels observed in nearby piezometers in August through November 2025 were used to 
represent the piezometric conditions in the soils underlying the embankment under normal 
conditions and long-term condition. The water level in the exterior Closed Ash Pond was assumed to 
be equal to the groundwater elevation beneath the embankment. 

ASSUMPTIONS 

The analyses were performed with the following assumptions: 

• Water level and piezometric conditions are appropriate for the current site condition 
understanding. 

• Circular slip surface failure stability analyses are appropriate to evaluate the slope 
stability. 

• Material properties shown in the attached Material Properties and Factor of Safety 
Results Summary tables are based on the indicated references, laboratory test results, 
and assumed values based on experience.. Friction angles for soils are conservative 
assumed values based on soil type, published typical values (UFC DM 7.1), and SCS 
experience. 
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RESULTS 

The calculated safety factors for each slope section and failure type are shown in the attached 
Material Properties and Factor of Safety Results Summary table. 

REFERENCES 

1. Geo-Slope International, Ltd., GeoStudio 2024.2.1, Slope/W slope stability software. 
 

2. SCS Engineers, Former 6th Street Generating Station Settling Pond Closure Construction 
Documentation Drawings, October 2018. 
 

3. SCS Engineers, 6th Street Generating Station Coal Combustion Residue (CCR) Settling Ponds 
Closure Plan Drawings, December 2014, Amended January 2016. 
 

4. SCS Engineers, GT1 and GT2 Geotechnical Borings, drilled November 2025, and Borings B1 
and B2 drilled in 2014. 
 

5. Iowa Department of Transportation Soil Borings, installed between May 1963 and 
March 1971. 
 

6. GESTRA Engineering, Inc., Laboratory Test Report for Borings GT1 and GT2, 
December 19, 2025. 
 

7. CGC, Inc., Laboratory Test Report for Borings B1 and B2, May 2014.   
 

8. Unified Facilities Criteria, Soil Mechanics (DM 7.1) UFC 3-220-10, 1 February 2022, US 
Department of Defense, Chapter 8 Correlations for Soil and Rock (Correlations with Standard 
Penetration Test). 
 

9. SCS Engineers, Sixth Street Generation Station Liquefaction Analysis, December 2025. 
 

10. USGS Seismic Impact Zones Map, Two-Percent probability of exceedance in 50 years, 2014. 
 

11. Hard Hat Services, CCR Surface Impoundment, Inflow Design Flood Control Plan. 
 

12. Hard Hat Services, CCR Surface Impoundment, Safety Factor and Structural Stability 
Assessment. 
 

13. Hard Hat Services, CCR Surface Impoundment, History of Construction Report. 
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Attachments: Calculations organized as follows: 

• Analysis Section Location Figure 

• Material Properties and Factor of Safety Summary Results Table 

• Slope/W Outputs 

BSS/LAC/ACR/DLN/EJN 

I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\Tech Memo - SSS Embankment Slope Stability 
Analysis\2026-03-10_Tech Memo - SSS Embankment Slope Stabilty Analysis_v1.0.docx 
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Material Unit Weight (pcf)
Friction Angle 

(degrees)
Cohesion (psf)

Final Cover 120 28 0

Embankment Stiff Clay/Silt 120 28 0

Railroad Ballast 135 32 0
Required Minimum Safety Factor (CFR 257.73(e))

Medium Dense CCR 90 25 0 FS = 1.5 for normal operation condition

Loose to Very Loose CCR 90 22 0 FS = 1.4 for maximum surcharge pool loading condition

Medium Stiff Organic Clay/Silt 110 0 750 FS = 1.0 for seismic factor of safety

Medium Dense Sand 120 30 0
FS = 1.2 for normal operating condition for dikes  constructed of soils susceptible to 

liquefaction

Scenario Analyzed Failure Type
Calculated Safety 

Factor
Required Safety Factor Comments

Section A

01_SSS A-A' Base Condition Circular 1.328 1.5

Evaluating Section A-A'. 

Piezo WL set at normal pond water elevation of 720 ft.

02_SSS A-A' Base Condition_Seismic Circular 1.203 1.0

Evaluating Section A-A'. 

Piezo WL set at normal pond water elevation of 720 ft.

Seismic horizontal and vertical coefficients: 0.04g

Section B

01_SSS B-B' Base Condition Circular 1.381 1.5

Evaluating Section B-B'. 

Piezo WL set at normal pond water elevation of 720 ft.

Section slip surface want to be shallow veneer on outer slope. Forced minimum 

slip surface dept to 10 ft to evaluate deep seated failure.

02_SSS B-B' Base Condition_Seismic Circular 1.263 1.0

Evaluating Section B-B'. 

Piezo WL set at normal pond water elevation of 720 ft.

Seismic horizontal and vertical coefficients: 0.04g

Section slip surface want to be shallow veneer on outer slope. Forced minimum 

slip surface dept to 10 ft to evaluate deep seated failure.

Notes:

Updated by: LAC 03/02/2026

Checked by: BSS 03/10/2026

4. Liquefaction analysis scenario not conducted as Closed Ash Pond embankments and underlying materials/soils are not susceptible to liquefaction.

3. Maximum surcharge storage pool condition does not apply to the Closed Ash Pond sections and was not analyzed.

Slope Stability - CCR Surface Impoundment - Section A-A' & B-B'

Material Properties and Factors of Safety Results Summary

6th Street Generating Station

1. Seismic coefficient based on USGS 2014 Seismic Hazard Maps which show the site mapped in the zone of 0.02g-0.04g zone for peak acceleration.

2. Under normal operations the Closed Ash Pond does not have pooled water at the embankment section locations. Water level in the soil under the embankment  were assumed to be at elevation 

720 ft based on August-September 2025 temporary piezometer measurements.
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Title: SSS Closed Ash Pond Embankment Analysis
Name: 01_SSS A-A' Base Condition
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\6th Street A.gsz

Color Name Slope Stability 
Material Model

Unit 
Weight
(pcf)

Effective 
Cohesion
(psf)

Effective
Friction 
Angle (°)

Phi-B
(°)

Piezometric
Surface

Embankment Stiff Clay/Silt Mohr-Coulomb 120 0 28 0 1

Final Cover Mohr-Coulomb 120 0 28 0

Loose to Very Loose CCR Mohr-Coulomb 90 0 22 0 1

Medium Dense Sand Mohr-Coulomb 120 0 30 0 1

Medium Stiff Organic Clay/Silt Mohr-Coulomb 110 750 0 0 1
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01_SSS A-A' Base Condition
Report generated using GeoStudio 2024.2.1. Copyright © 2024 Bentley Systems, Incorporated.

File Information
File Version: 11.07
Product Version: 24.2.1.28
Title: SSS Closed Ash Pond Embankment Analysis
Comments: Slope stability for 6th Street.
Created By: Charmelo, Lukas
Last Edited By: Suchomel, Brandon
Revision Number: 101
Date: 01/21/2026
Time: 08:22:25 AM
File Name: 6th Street A.gsz
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\
Last Solved Date: 01/21/2026
Last Solved Time: 08:22:34 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
01_SSS A-A' Base Condition

Kind: SLOPE/W
Analysis Type: Bishop
Settings

PWP Conditions from: Piezometric Surfaces
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 10
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Convergence
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Minimum Slip Surface Volume: 35.314667 ft³
Number of Columns: 150

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
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Under-Relaxation Criteria
Initial Rate: 1
Minimum Rate: 0.1
Rate Reduction Factor: 0.65
Reduction Frequency (iterations): 50

Materials
Final Cover

Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Loose to Very Loose CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Embankment Stiff Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Stiff Organic Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 750 psf
Effective Friction Angle: 0 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Dense Sand
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

3/9/26, 11:20 AM 01_SSS A-A' Base Condition
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Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (9.42044, 721.90649) ft
Left-Zone Right Coordinate: (14.79345, 721.88225) ft
Left-Zone Increment: 50
Right Type: Range
Right-Zone Left Coordinate: (61.2656, 734.10116) ft
Right-Zone Right Coordinate: (66.20398, 734.241) ft
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (0, 721.94898) ft
Right Coordinate: (119.80222, 734.2613) ft

Piezometric Surfaces
Piezometric Surface 1

Coordinates

X Y
Coordinate 1 0 ft 720 ft
Coordinate 2 119.80222 ft 720 ft

Geometry
Name: 2D Geometry

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 0 ft 700 ft
Point 2 119.80222 ft 700 ft
Point 3 0 ft 707.98508 ft
Point 4 119.80222 ft 711.95031 ft
Point 5 119.80222 ft 731.19405 ft
Point 6 63.45831 ft 731.23838 ft
Point 7 92.77349 ft 711.95031 ft
Point 8 43.56608 ft 731.16743 ft
Point 9 29.28922 ft 721.77392 ft
Point 10 77.95491 ft 721.70025 ft
Point 11 62.09989 ft 731.23838 ft
Point 12 43.56608 ft 728.72413 ft
Point 13 119.80222 ft 734.2613 ft
Point 14 62.09989 ft 734.23945 ft
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Point 15 62.09989 ft 731.23945 ft
Point 16 53.25898 ft 711.95031 ft
Point 17 77.95494 ft 721.70025 ft
Point 18 43.56625 ft 721.7523 ft
Point 19 0 ft 707.96495 ft
Point 20 0 ft 721.94898 ft
Point 21 119.80222 ft 707.96941 ft
Point 22 77.74707 ft 721.70056 ft
Point 23 43.56422 ft 721.75231 ft
Point 24 29.35406 ft 721.81658 ft
Point 25 0.00012 ft 707.98508 ft
Point 26 0 ft 711.95031 ft
Point 27 9e-05 ft 711.95031 ft

Regions
Material Points Area

Region 1 Loose to Very Loose CCR 4,5,6,17,7 802.8 ft²
Region 2 Embankment Stiff Clay/Silt 8,24,23,22,10,6,11,12 301.58 ft²
Region 3 Final Cover 13,14,8,12,15,6,5 225.49 ft²
Region 4 Loose to Very Loose CCR 16,7,17,10,22,18 360.92 ft²
Region 5 Medium Dense Sand 1,2,21,19 954.49 ft²
Region 6 3,19,25 1.2078e-06 ft²
Region 7 Loose to Very Loose CCR 20,26,27,16,18,23 478.82 ft²
Region 8 Medium Stiff Organic Clay/Silt 19,21,4,7,16,27,25 477.19 ft²
Region 9 Medium Stiff Organic Clay/Silt 24,20,23 0.0025801 ft²

Slip Results
Slip Surfaces Analysed: 2163 of 13005 converged

Current Slip Surface
Slip Surface: 5,274
Factor of Safety: 1.328
Volume: 573.93348 ft³
Weight: 59,572.556 lbf
Resisting Moment: 627,292.76 lbf·ft
Activating Moment: 472,527.02 lbf·ft
Resisting Force: 16,486.829 lbf
Activating Force: 14,216.093 lbf
Slip Rank: 1 of 13,005 slip surfaces
Exit: (64.620056, 734.2404) ft
Entry: (11.569644, 721.8968) ft
Radius: 31.49264 ft
Center: (34.510842, 743.47196) ft

Slip Columns

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Column Base
Material
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Column
1

64.43842
ft

733.68497
ft 0 psf 29.953582

psf
15.926602
psf 0 psf 0 psf Final Cover

Column
2

64.07514
ft

732.63406
ft 0 psf 92.099987

psf
48.970432
psf 0 psf 0 psf Final Cover

Column
3

63.70405
ft

731.66996
ft 0 psf 154.91582

psf
82.370201
psf 0 psf 0 psf Final Cover

Column
4

63.48646
ft

731.13523
ft

-695.17451
psf

191.67849
psf

101.91726
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
5

63.28851
ft

730.68691
ft

-667.18604
psf

224.19803
psf

119.20821
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
6

62.94890
ft

729.94766
ft

-621.03415
psf

279.54641
psf

148.63746
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
7

62.60930
ft

729.25501
ft

-577.79197
psf

333.80633
psf

177.48797
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
8

62.26969
ft

728.60242
ft

-537.05064
psf

386.9679
psf

205.75448
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
9

61.92830
ft

727.98172
ft

-498.30045
psf

437.32452
psf

232.52957
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
10

61.58513
ft

727.38916
ft

-461.30694
psf

484.77367
psf

257.75873
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
11

61.24196
ft

726.82479
ft

-426.07278
psf

531.01693
psf

282.34671
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
12

60.89879
ft

726.28581
ft

-392.42415
psf

576.10137
psf

306.31853
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
13

60.55562
ft

725.76990
ft

-360.21588
psf

620.07265
psf

329.69847
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
14

60.21244
ft

725.27510
ft

-329.32521
psf

662.9743
psf

352.50969
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
15

59.86927
ft

724.79972
ft

-299.64718
psf

704.84749
psf

374.77406
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
16

59.52610
ft

724.34231
ft

-271.09125
psf

745.73093
psf

396.51217
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
17

59.18293
ft

723.90162
ft

-243.57863
psf

785.66086
psf

417.74329
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
18

58.83975
ft

723.47653
ft

-217.04023
psf

824.67118
psf

438.48545
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
19

58.49658
ft

723.06607
ft

-191.41509
psf

862.79357
psf

458.75548
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
20

58.15341
ft

722.66937
ft

-166.64911
psf

900.05762
psf

478.56912
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
21

57.81024
ft

722.28566
ft

-142.69396
psf

936.49095
psf

497.94107
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
22

57.46707
ft

721.91424
ft

-119.50632
psf

972.11941
psf

516.88506
psf 0 psf 0 psf Embankment

Stiff Clay/Silt

Column
23

57.11667
ft

721.54716
ft

-96.589183
psf

1,079.5332
psf

436.15974
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
24

56.75904
ft

721.18429
ft

-73.935577
psf

1,107.3885
psf

447.41398
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
25

56.40142
ft

720.83290
ft

-51.997803
psf

1,134.4652
psf

458.35368
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
26

56.04379
ft

720.49244
ft

-30.742996
psf

1,160.7913
psf

468.99014
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
27

55.68616
ft

720.16244
ft

-10.14121
psf

1,186.3929
psf

479.33384
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
28

55.33022
ft

719.84392
ft

9.7439039
psf

1,213.2409
psf

486.24434
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
29

54.97595
ft

719.53640
ft

28.942848
psf

1,241.1581
psf

489.76675
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
30

54.62169
ft

719.23795
ft

47.57483
psf

1,268.1303
psf

493.13643
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
31

54.26742
ft

718.94826
ft

65.660561
psf

1,294.195
psf

496.36012
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
32

53.91316
ft

718.66700
ft

83.219189
psf

1,319.3866
psf

499.44406
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
33

53.55889
ft

718.39391
ft

100.26846
psf

1,343.7372
psf

502.39397
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
34

53.20463
ft

718.12871
ft

116.82484
psf

1,367.2762
psf

505.21513
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
35

52.85036
ft

717.87116
ft

132.90365
psf

1,390.031
psf

507.91244
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
36

52.49610
ft

717.62104
ft

148.51919
psf

1,412.0273
psf

510.49041
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
37

52.14183
ft

717.37812
ft

163.68476
psf

1,433.2886
psf

512.95326
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
38

51.78757
ft

717.14220
ft

178.41284
psf

1,453.8372
psf

515.3049
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
39

51.43330
ft

716.91311
ft

192.71509
psf

1,473.6938
psf

517.54898
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
40

51.07904
ft

716.69066
ft

206.60243
psf

1,492.8776
psf

519.6889
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
41

50.72477
ft

716.47470
ft

220.08513
psf

1,511.4069
psf

521.72785
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
42

50.37051
ft

716.26506
ft

233.17282
psf

1,529.2986
psf

523.66881
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
43

50.01624
ft

716.06161
ft

245.87457
psf

1,546.5688
psf

525.51456
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
44

49.66198
ft

715.86420
ft

258.19891
psf

1,563.2324
psf

527.26774
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
45

49.31044
ft

715.67413
ft

270.06478
psf

1,579.1843
psf

528.91862
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
46

48.96162
ft

715.49120
ft

281.48515
psf

1,594.4469
psf

530.47097
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
47

48.61280
ft

715.31378
ft

292.56157
psf

1,609.1599
psf

531.94027
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
48

48.26398
ft

715.14177
ft

303.3005
psf

1,623.3348
psf

533.32849
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
49

47.91516
ft

714.97506
ft

313.70805
psf

1,636.9822
psf

534.63748
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
50

47.56634
ft

714.81357
ft 323.79 psf 1,650.1123

psf
535.869
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
51

47.21752
ft

714.65720
ft

333.55184
psf

1,662.7346
psf

537.0247
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
52

46.86870
ft

714.50588
ft

342.99875
psf

1,674.8583
psf

538.10617
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
53

46.51988
ft

714.35953
ft

352.13563
psf

1,686.4918
psf

539.11488
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
54

46.17107
ft

714.21807
ft

360.96715
psf

1,697.6434
psf

540.05226
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
55

45.82225
ft

714.08143
ft

369.49771
psf

1,708.3208
psf

540.91962
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
56

45.47343
ft

713.94954
ft

377.73149
psf

1,718.5312
psf

541.71825
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
57

45.12574
ft

713.82274
ft

385.6476
psf

1,728.2514
psf

542.44716
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
58

44.77919
ft

713.70094
ft

393.25165
psf

1,737.491
psf

543.10797
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
59

44.43263
ft

713.58365
ft

400.57386
psf

1,746.2892
psf

543.70429
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
60

44.08608
ft

713.47083
ft

407.61754
psf

1,754.6518
psf

544.23716
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
61

43.73944
ft

713.36239
ft

414.3874
psf

1,762.5861
psf

544.70762
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
62

43.56515
ft

713.30897
ft

417.72208
psf

1,766.4142
psf

544.90699
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
63

43.38659
ft

713.25652
ft

420.99698
psf

1,760.4771
psf

541.1851
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
64

43.03134
ft

713.15442
ft

427.371
psf

1,748.3337
psf

533.70358
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
65

42.67609
ft

713.05681
ft

433.46458
psf

1,735.6172
psf

526.10379
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
66

42.32083
ft

712.96365
ft

439.28041
psf

1,722.3327
psf

518.38678
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
67

41.96558
ft

712.87490
ft

444.82104
psf

1,708.4853
psf

510.55349
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
68

41.61032
ft

712.79053
ft

450.08884
psf

1,694.0793
psf

502.60476
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
69

41.25507
ft

712.71048
ft

455.08607
psf

1,679.1189
psf

494.54138
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
70

40.89981
ft

712.63474
ft

459.81484
psf

1,663.608
psf

486.36402
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
71

40.54456
ft

712.56326
ft

464.27711
psf

1,647.55
psf

478.07329
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
72

40.18931
ft

712.49602
ft

468.47473
psf

1,630.9481
psf

469.66973
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
73

39.83405
ft

712.43300
ft

472.40943
psf

1,613.8051
psf

461.15378
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
74

39.47880
ft

712.37416
ft

476.08279
psf

1,596.1235
psf

452.52583
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
75

39.12355
ft

712.31948
ft

479.49631
psf

1,577.9056
psf

443.78618
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
76

38.76829
ft

712.26894
ft

482.65134
psf

1,559.1534
psf

434.93506
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
77

38.41304
ft

712.22253
ft

485.54915
psf

1,539.8684
psf

425.97262
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
78

38.05778
ft

712.18021
ft

488.19088
psf

1,520.052
psf

416.89896
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
79

37.70253
ft

712.14198
ft

490.57756
psf

1,499.7053
psf

407.71408
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
80

37.34728
ft

712.10782
ft

492.71012
psf

1,478.8291
psf

398.41794
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
81

36.99202
ft

712.07772
ft

494.58941
psf

1,457.424
psf

389.01041
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
82

36.63677
ft

712.05166
ft

496.21614
psf

1,435.49
psf

379.49128
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
83

36.28151
ft

712.02964
ft

497.59094
psf

1,413.0273
psf

369.86028
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
84

35.92626
ft

712.01165
ft

498.71434
psf

1,390.0354
psf

360.11707
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
85

35.57100
ft

711.99767
ft

499.58678
psf

1,366.5137
psf

350.26123
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
86

35.21575
ft

711.98771
ft

500.20859
psf

1,342.4615
psf

340.29227
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
87

34.86050
ft

711.98176
ft 500.58 psf 1,317.8775

psf
330.20961
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
88

34.50524
ft

711.97982
ft

500.70116
psf

1,292.7602
psf

320.01262
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
89

34.14999
ft

711.98189
ft

500.57211
psf

1,267.1079
psf

309.70056
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
90

33.79474
ft

711.98797
ft

500.19281
psf

1,240.9185
psf

299.27262
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
91

33.43948
ft

711.99805
ft

499.56311
psf

1,214.1898
psf

288.72792
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
92

33.08423
ft

712.01215
ft

498.68276
psf

1,186.919
psf

278.06548
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
93

32.72897
ft

712.03027
ft

497.55144
psf

1,159.1031
psf

267.28422
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
94

32.37372
ft

712.05242
ft

496.16871
psf

1,130.7389
psf

256.383
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
95

32.01846
ft

712.07861
ft

494.53402
psf

1,101.8227
psf

245.36056
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
96

31.66321
ft

712.10884
ft

492.64677
psf

1,072.3506
psf

234.21554
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
97

31.30796
ft

712.14312
ft

490.5062
psf

1,042.3181
psf

222.94649
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
98

30.95270
ft

712.18148
ft

488.1115
psf

1,011.7207
psf

211.55185
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
99

30.59745
ft

712.22393
ft

485.46172
psf

980.55317
psf

200.02993
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
100

30.24219
ft

712.27047
ft

482.55582
psf

948.81008
psf

188.37895
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
101

29.88694
ft

712.32114
ft

479.39265
psf

916.48553
psf

176.59698
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
102

29.53169
ft

712.37595
ft

475.97097
psf

883.57319
psf

164.68199
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
103

29.17806
ft

712.43463
ft

472.30747
psf

864.98536
psf

158.65217
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
104

28.82607
ft

712.49717
ft

468.40308
psf

860.88857
psf

158.57443
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
105

28.47408
ft

712.56385
ft

464.24055
psf

856.42029
psf

158.4509
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
106

28.12208
ft

712.63468
ft

459.81818
psf

851.57742
psf

158.28101
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
107

27.77009
ft

712.70971
ft

455.13419
psf

846.35667
psf

158.06414
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
108

27.41809
ft

712.78896
ft

450.18666
psf

840.75452
psf

157.79966
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
109

27.06610
ft

712.87246
ft

444.97353
psf

834.76726
psf

157.48689
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
110

26.71411
ft

712.96025
ft

439.49264
psf

828.39094
psf

157.12511
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
111

26.36211
ft

713.05237
ft

433.74165
psf

821.62138
psf

156.71358
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
112

26.01012
ft

713.14886
ft

427.71812
psf

814.45416
psf

156.2515
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
113

25.65812
ft

713.24975
ft

421.41942
psf

806.8846
psf

155.73804
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
114

25.30613
ft

713.35509
ft

414.84279
psf

798.90775
psf

155.17232
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
115

24.95414
ft

713.46494
ft

407.98531
psf

790.51837
psf

154.55339
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
116

24.60214
ft

713.57933
ft

400.84388
psf

781.71092
psf

153.88027
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
117

24.25015
ft

713.69832
ft

393.41521
psf

772.47955
psf

153.15193
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
118

23.89815
ft

713.82197
ft

385.69587
psf

762.81809
psf

152.36727
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
119

23.54616
ft

713.95033
ft

377.68218
psf

752.71998
psf

151.5251
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
120

23.19417
ft

714.08347
ft

369.3703
psf

742.17832
psf

150.62421
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
121

22.84217
ft

714.22145
ft

360.75616
psf

731.18579
psf

149.66329
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
122

22.49018
ft

714.36434
ft

351.83544
psf

719.73465
psf

148.64093
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
123

22.13818
ft

714.51221
ft

342.60362
psf

707.81673
psf

147.55567
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
124

21.78619
ft

714.66515
ft

333.0559
psf

695.42334
psf

146.40595
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
125

21.43420
ft

714.82322
ft

323.18723
psf

682.54531
psf

145.19009
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
126

21.08220
ft

714.98652
ft

312.99225
psf

669.17288
psf

143.90632
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
127

20.73021
ft

715.15514
ft

302.46532
psf

655.29572
psf

142.55274
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
128

20.37821
ft

715.32918
ft

291.60047
psf

640.90286
psf

141.12732
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
129

20.02622
ft

715.50872
ft

280.3914
psf

625.98262
psf

139.62792
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
130

19.67423
ft

715.69389
ft

268.83142
psf

610.5226
psf

138.0522
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
131

19.32223
ft

715.88479
ft

256.91347
psf

594.50957
psf

136.39768
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
132

18.97024
ft

716.08154
ft

244.63006
psf

577.92943
psf

134.66169
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
133

18.61825
ft

716.28428
ft

231.97326
psf

560.76713
psf

132.84135
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
134

18.26625
ft

716.49313
ft

218.93464
psf

543.00656
psf

130.93355
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
135

17.91426
ft

716.70824
ft

205.50527
psf

524.63048
psf

128.93496
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
136

17.56226
ft

716.92976
ft

191.67563
psf

505.62041
psf

126.84192
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
137

17.21027
ft

717.15786
ft

177.43563
psf

485.95647
psf

124.65051
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
138

16.85828
ft

717.39270
ft

162.77448
psf

465.61726
psf

122.35643
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
139

16.50628
ft

717.63447
ft

147.6807
psf

444.57971
psf

119.95499
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
140

16.15429
ft

717.88336
ft

132.14203
psf

422.81888
psf

117.44107
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
141

15.80229
ft

718.13960
ft

116.14533
psf

400.30771
psf

114.80905
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
142

15.45030
ft

718.40339
ft

99.676577
psf

377.01684
psf

112.05274
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
143

15.09831
ft

718.67499
ft

82.720681
psf

352.91426
psf

109.16529
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
144

14.74631
ft

718.95465
ft

65.261451
psf

327.96498
psf

106.13912
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
145

14.39432
ft

719.24265
ft

47.28145
psf

302.13066
psf

102.96577
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
146

14.04232
ft

719.53930
ft

28.761868
psf

275.36911
psf

99.635792
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
147

13.69033
ft

719.84491
ft

9.68237
psf

247.63371
psf

96.138581
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
148

13.31987
ft

720.17690
ft

-11.043891
psf

213.07969
psf

86.089783
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
149

12.93094
ft

720.53677
ft

-33.510836
psf

170.75237
psf

68.988436
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
150

12.54201
ft

720.90909
ft

-56.754712
psf

125.77473
psf

50.81629
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
151

12.15308
ft

721.29448
ft

-80.814681
psf

77.865645
psf

31.459763
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
152

11.76413
ft

721.69366
ft

-105.73557
psf

26.688127
psf

10.782703
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Title: SSS Closed Ash Pond Embankment Analysis
Name: 02_SSS A-A' Base Conditions_Seismic
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\6th Street A.gsz

Color Name Slope Stability 
Material Model

Unit 
Weight
(pcf)

Effective 
Cohesion
(psf)

Effective
Friction 
Angle (°)

Phi-B
(°)

Piezometric
Surface

Embankment Stiff Clay/Silt Mohr-Coulomb 120 0 28 0 1

Final Cover Mohr-Coulomb 120 0 28 0

Loose to Very Loose CCR Mohr-Coulomb 90 0 22 0 1

Medium Dense Sand Mohr-Coulomb 120 0 30 0 1

Medium Stiff Organic Clay/Silt Mohr-Coulomb 110 750 0 0 1

Vert Seismic Coef.: 0.04
Horz Seismic Coef.: 0.04

05/29/2026 - Classification: Internal - ECRM13743018



02_SSS A-A' Base Conditions_Seismic
Report generated using GeoStudio 2024.2.1. Copyright © 2024 Bentley Systems, Incorporated.

File Information
File Version: 11.07
Product Version: 24.2.1.28
Title: SSS Closed Ash Pond Embankment Analysis
Comments: Slope stability for 6th Street.
Created By: Charmelo, Lukas
Last Edited By: Suchomel, Brandon
Revision Number: 98
Date: 01/21/2026
Time: 08:19:57 AM
File Name: 6th Street A.gsz
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\
Last Solved Date: 01/21/2026
Last Solved Time: 08:20:10 AM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
02_SSS A-A' Base Conditions_Seismic

Kind: SLOPE/W
Analysis Type: Bishop
Settings

PWP Conditions from: Piezometric Surfaces
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Right to Left
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 10
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Convergence
Geometry Settings

Minimum Slip Surface Depth: 0.1 ft
Minimum Slip Surface Volume: 35.314667 ft³
Number of Columns: 150

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
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Under-Relaxation Criteria
Initial Rate: 1
Minimum Rate: 0.1
Rate Reduction Factor: 0.65
Reduction Frequency (iterations): 50

Materials
Final Cover

Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Loose to Very Loose CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Embankment Stiff Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Stiff Organic Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 750 psf
Effective Friction Angle: 0 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Dense Sand
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1
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Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (3.4626, 721.93336) ft
Left-Zone Right Coordinate: (13.81498, 721.88667) ft
Left-Zone Increment: 30
Right Type: Range
Right-Zone Left Coordinate: (57.91415, 733.54565) ft
Right-Zone Right Coordinate: (67.64137, 734.24155) ft
Right-Zone Increment: 30
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (0, 721.94898) ft
Right Coordinate: (119.80222, 734.2613) ft

Piezometric Surfaces
Piezometric Surface 1

Coordinates

X Y
Coordinate 1 0 ft 720 ft
Coordinate 2 119.80222 ft 720 ft

Seismic Coefficients
Horz Seismic Coef.: 0.04
Vert Seismic Coef.: 0.04

Geometry
Name: 2D Geometry

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 0 ft 700 ft
Point 2 119.80222 ft 700 ft
Point 3 0 ft 707.98508 ft
Point 4 119.80222 ft 711.95031 ft
Point 5 119.80222 ft 731.19405 ft
Point 6 63.45831 ft 731.23838 ft
Point 7 92.77349 ft 711.95031 ft
Point 8 43.56608 ft 731.16743 ft
Point 9 29.28922 ft 721.77392 ft
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Point 10 77.95491 ft 721.70025 ft
Point 11 62.09989 ft 731.23838 ft
Point 12 43.56608 ft 728.72413 ft
Point 13 119.80222 ft 734.2613 ft
Point 14 62.09989 ft 734.23945 ft
Point 15 62.09989 ft 731.23945 ft
Point 16 53.25898 ft 711.95031 ft
Point 17 77.95494 ft 721.70025 ft
Point 18 43.56625 ft 721.7523 ft
Point 19 0 ft 707.96495 ft
Point 20 0 ft 721.94898 ft
Point 21 119.80222 ft 707.96941 ft
Point 22 77.74707 ft 721.70056 ft
Point 23 43.56422 ft 721.75231 ft
Point 24 29.35406 ft 721.81658 ft
Point 25 0.00012 ft 707.98508 ft
Point 26 0 ft 711.95031 ft
Point 27 9e-05 ft 711.95031 ft

Regions
Material Points Area

Region 1 Loose to Very Loose CCR 4,5,6,17,7 802.8 ft²
Region 2 Embankment Stiff Clay/Silt 8,24,23,22,10,6,11,12 301.58 ft²
Region 3 Final Cover 13,14,8,12,15,6,5 225.49 ft²
Region 4 Loose to Very Loose CCR 16,7,17,10,22,18 360.92 ft²
Region 5 Medium Dense Sand 1,2,21,19 954.49 ft²
Region 6 3,19,25 1.2078e-06 ft²
Region 7 Loose to Very Loose CCR 20,26,27,16,18,23 478.82 ft²
Region 8 Medium Stiff Organic Clay/Silt 19,21,4,7,16,27,25 477.19 ft²
Region 9 Medium Stiff Organic Clay/Silt 24,20,23 0.0025801 ft²

Slip Results
Slip Surfaces Analysed: 862 of 4805 converged

Current Slip Surface
Slip Surface: 1,213
Factor of Safety: 1.203
Volume: 470.30055 ft³
Weight: 49,812.758 lbf
Resisting Moment: 807,451.42 lbf·ft
Activating Moment: 671,354.59 lbf·ft
Resisting Force: 16,209.895 lbf
Activating Force: 14,564.146 lbf
Slip Rank: 1 of 4,805 slip surfaces
Exit: (66.010648, 734.24093) ft
Entry: (5.8781553, 721.92247) ft
Radius: 43.875354 ft
Center: (29.651856, 758.79872) ft
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Slip Columns

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Column Base
Material

Column
1

65.82565
ft

733.97139
ft 0 psf 20.457163

psf
10.877267
psf 0 psf 0 psf Final Cover

Column
2

65.45566
ft

733.44064
ft 0 psf 61.483531

psf
32.691373
psf 0 psf 0 psf Final Cover

Column
3

65.08567
ft

732.92608
ft 0 psf 102.19408

psf
54.337559
psf 0 psf 0 psf Final Cover

Column
4

64.71567
ft

732.42675
ft 0 psf 142.5715

psf
75.806613
psf 0 psf 0 psf Final Cover

Column
5

64.34568
ft

731.94180
ft 0 psf 182.60216

psf
97.09129
psf 0 psf 0 psf Final Cover

Column
6

63.97569
ft

731.47047
ft 0 psf 222.27541

psf
118.18593
psf 0 psf 0 psf Final Cover

Column
7

63.73295
ft

731.16690
ft

-697.15146
psf

269.62739
psf

108.93654
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
8

63.56676
ft

730.96354
ft

-684.45599
psf

264.33766
psf

140.55083
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
9

63.23191
ft

730.56216
ft

-659.39772
psf

300.83935
psf

159.95912
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
10

62.77910
ft

730.03219
ft

-626.31148
psf

347.9453
psf

185.0058
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
11

62.32629
ft

729.51881
ft

-594.26139
psf

394.48077
psf

209.74914
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
12

61.89618
ft

729.04540
ft

-564.70596
psf

435.35613
psf

231.48296
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
13

61.48876
ft

728.60980
ft

-537.51171
psf

470.51293
psf

250.17616
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
14

61.08134
ft

728.18583
ft

-511.04296
psf

505.10754
psf

268.57044
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
15

60.67392
ft

727.77300
ft

-485.26996
psf

539.14401
psf

286.66795
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
16

60.26650
ft

727.37088
ft

-460.16527
psf

572.6267
psf

304.47102
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
17

59.85908
ft

726.97905
ft

-435.70353
psf

605.5602
psf

321.98207
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
18

59.45167
ft

726.59715
ft

-411.86128
psf

637.94924
psf

339.20363
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
19

59.04425
ft

726.22482
ft

-388.61671
psf

669.79864
psf

356.13825
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
20

58.63683
ft

725.86174
ft

-365.94954
psf

701.11327
psf

372.78854
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
21

58.22941
ft

725.50761
ft

-343.84087
psf

731.89799
psf

389.15706
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
22

57.82199
ft

725.16213
ft

-322.27306
psf

762.15764
psf

405.24641
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
23

57.41457
ft

724.82506
ft

-301.2296
psf

791.89702
psf

421.05911
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
24

57.00715
ft

724.49614
ft

-280.69503
psf

821.12083
psf

436.59769
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
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Column
25

56.59973
ft

724.17514
ft

-260.65484
psf

849.83372
psf

451.8646
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
26

56.19231
ft

723.86184
ft

-241.09539
psf

878.04019
psf

466.86225
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
27

55.78489
ft

723.55603
ft

-222.00388
psf

905.74467
psf

481.59299
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
28

55.37747
ft

723.25753
ft

-203.3682
psf

932.95147
psf

496.05909
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
29

54.97005
ft

722.96614
ft

-185.17697
psf

959.66474
psf

510.26279
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
30

54.56264
ft

722.68171
ft

-167.41943
psf

985.88853
psf

524.20623
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
31

54.15522
ft

722.40405
ft

-150.0854
psf

1,011.6268
psf

537.89149
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
32

53.74780
ft

722.13303
ft

-133.16526
psf

1,036.8832
psf

551.32059
psf 0 psf 0 psf Embankment

Stiff Clay/Silt
Column
33

53.34037
ft

721.86848
ft

-116.64975
psf

1,061.6618
psf

564.49557
psf 0 psf 0 psf Embankment

Stiff Clay/Silt

Column
34

52.92251
ft

721.60383
ft

-100.12761
psf

1,142.7313
psf

461.69342
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
35

52.49422
ft

721.33927
ft

-83.610774
psf

1,160.9666
psf

469.06096
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
36

52.06592
ft

721.08142
ft

-67.513414
psf

1,178.7314
psf

476.2384
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
37

51.63762
ft

720.83016
ft

-51.826987
psf

1,196.0308
psf

483.2278
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
38

51.20933
ft

720.58535
ft

-36.543385
psf

1,212.8699
psf

490.03123
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
39

50.78103
ft

720.34687
ft

-21.654913
psf

1,229.2535
psf

496.65066
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
40

50.35274
ft

720.11460
ft

-7.1542612
psf

1,245.1864
psf

503.08796
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
41

49.93292
ft

719.89279
ft

6.693157
psf

1,261.3725
psf

506.92337
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
42

49.52159
ft

719.68111
ft

19.908239
psf

1,277.7415
psf

508.19763
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
43

49.11026
ft

719.47488
ft

32.783581
psf

1,293.5725
psf

509.39181
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
44

48.69893
ft

719.27400
ft

45.3245
psf

1,308.874
psf

510.50713
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
45

48.28760
ft

719.07839
ft

57.536073
psf

1,323.6538
psf

511.54478
psf 0 psf 0 psf

Loose to
Very Loose
CCR

3/9/26, 11:21 AM 02_SSS A-A' Base Conditions_Seismic

file:///I:/25225170.01/Data and Calculations/Geotechnical/Slope Stability/SlopeW/Outputs/260304/6th Street A - 02_SSS A-A' Base Conditions_Seism… 6/1205/29/2026 - Classification: Internal - ECRM13743018



Column
46

47.87627
ft

718.88799
ft

69.423141
psf

1,337.9197
psf

512.50587
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
47

47.46494
ft

718.70271
ft

80.990329
psf

1,351.6788
psf

513.39147
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
48

47.05361
ft

718.52248
ft

92.242052
psf

1,364.9381
psf

514.20258
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
49

46.65433
ft

718.35223
ft

102.87078
psf

1,377.3437
psf

514.92049
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
50

46.26709
ft

718.19162
ft

112.8978
psf

1,388.93
psf

515.55048
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
51

45.87986
ft

718.03531
ft

122.65567
psf

1,400.0896
psf

516.11683
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
52

45.49263
ft

717.88328
ft

132.14747
psf

1,410.8274
psf

516.62024
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
53

45.08242
ft

717.72694
ft

141.90746
psf

1,421.7351
psf

517.08395
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
54

44.64923
ft

717.56678
ft

151.90612
psf

1,432.7644
psf

517.50035
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
55

44.21604
ft

717.41178
ft

161.58303
psf

1,443.2832
psf

517.84048
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
56

43.78276
ft

717.26184
ft

170.94355
psf

1,453.2989
psf

518.10517
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
57

43.56515
ft

717.18782
ft

175.56502
psf

1,458.1479
psf

518.19713
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
58

43.36122
ft

717.12073
ft

179.75319
psf

1,451.2206
psf

513.70618
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
59

42.95521
ft

716.98936
ft

187.95452
psf

1,437.0948
psf

504.68545
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
60

42.54921
ft

716.86234
ft

195.88478
psf

1,422.3923
psf

495.5412
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
61

42.14320
ft

716.73962
ft

203.54641
psf

1,407.1172
psf

486.27416
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
62

41.73720
ft

716.62116
ft

210.94176
psf

1,391.2736
psf

476.88501
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
63

41.33119
ft

716.50693
ft

218.07307
psf

1,374.8652
psf

467.37437
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
64

40.92519
ft

716.39690
ft

224.94247
psf

1,357.8956
psf

457.7428
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
65

40.51919
ft

716.29103
ft

231.552
psf

1,340.3681
psf

447.99077
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
66

40.11318
ft

716.18929
ft

237.90359
psf

1,322.2855
psf

438.11875
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
67

39.70718
ft

716.09165
ft

243.99909
psf

1,303.6508
psf

428.12709
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
68

39.30117
ft

715.99809
ft

249.84025
psf

1,284.4665
psf

418.01614
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
69

38.89517
ft

715.90857
ft

255.42874
psf

1,264.7349
psf

407.78615
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
70

38.48916
ft

715.82308
ft

260.76612
psf

1,244.4581
psf

397.43735
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
71

38.08316
ft

715.74158
ft

265.85391
psf

1,223.638
psf

386.9699
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
72

37.67715
ft

715.66406
ft

270.69352
psf

1,202.2764
psf

376.3839
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
73

37.27115
ft

715.59049
ft

275.28627
psf

1,180.3746
psf

365.67941
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
74

36.86514
ft

715.52086
ft

279.63343
psf

1,157.9339
psf

354.85644
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
75

36.45914
ft

715.45514
ft

283.73619
psf

1,134.9555
psf

343.91493
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
76

36.05314
ft

715.39332
ft

287.59565
psf

1,111.4402
psf

332.85479
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
77

35.64713
ft

715.33538
ft

291.21285
psf

1,087.3885
psf

321.67586
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
78

35.24113
ft

715.28131
ft

294.58877
psf

1,062.8011
psf

310.37794
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
79

34.83512
ft

715.23108
ft

297.72429
psf

1,037.6782
psf

298.96077
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
80

34.42912
ft

715.18470
ft

300.62024
psf

1,012.0197
psf

287.42405
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
81

34.02311
ft

715.14214
ft

303.27741
psf

985.82567
psf

275.7674
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
82

33.61711
ft

715.10339
ft

305.69647
psf

959.09567
psf

263.99041
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
83

33.21110
ft

715.06844
ft

307.87806
psf

931.8292
psf

252.09262
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
84

32.80510
ft

715.03729
ft

309.82276
psf

904.02553
psf

240.0735
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
85

32.39909
ft

715.00993
ft

311.53106
psf

875.68372
psf

227.93247
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
86

31.99309
ft

714.98635
ft

313.00342
psf

846.80264
psf

215.66888
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
87

31.58709
ft

714.96653
ft

314.2402
psf

817.38096
psf

203.28206
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
88

31.18108
ft

714.95049
ft

315.24174
psf

787.41713
psf

190.77124
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
89

30.77508
ft

714.93821
ft

316.00829
psf

756.9094
psf

178.13561
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
90

30.36907
ft

714.92970
ft

316.54004
psf

725.85581
psf

165.3743
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
91

29.96307
ft

714.92494
ft

316.83714
psf

694.25417
psf

152.48638
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
92

29.55706
ft

714.92394
ft

316.89965
psf

662.10209
psf

139.47084
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
93

29.15217
ft

714.92667
ft

316.72872
psf

646.24327
psf

133.13252
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
94

28.74839
ft

714.93313
ft

316.32557
psf

646.83494
psf

133.53445
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
95

28.34461
ft

714.94331
ft

315.69027
psf

647.08419
psf

133.89183
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
96

27.94083
ft

714.95720
ft

314.82267
psf

646.99001
psf

134.20432
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
97

27.53706
ft

714.97483
ft

313.72254
psf

646.5513
psf

134.47155
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
98

27.13328
ft

714.99618
ft

312.3896
psf

645.76684
psf

134.69315
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
99

26.72950
ft

715.02126
ft

310.82352
psf

644.63533
psf

134.86873
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
100

26.32572
ft

715.05009
ft

309.02388
psf

643.15535
psf

134.99788
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
101

25.92194
ft

715.08266
ft

306.99023
psf

641.32538
psf

135.08017
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
102

25.51816
ft

715.11900
ft

304.72204
psf

639.1438
psf

135.11516
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
103

25.11438
ft

715.15909
ft

302.21873
psf

636.60887
psf

135.10239
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
104

24.71060
ft

715.20297
ft

299.47965
psf

633.71874
psf

135.04136
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
105

24.30683
ft

715.25063
ft

296.50409
psf

630.47146
psf

134.93157
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
106

23.90305
ft

715.30209
ft

293.29126
psf

626.86492
psf

134.7725
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
107

23.49927
ft

715.35737
ft

289.84034
psf

622.89693
psf

134.5636
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
108

23.09549
ft

715.41647
ft

286.15039
psf

618.56515
psf

134.30428
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
109

22.69171
ft

715.47942
ft

282.22046
psf

613.86713
psf

133.99395
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
110

22.28793
ft

715.54623
ft

278.04948
psf

608.80027
psf

133.63199
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
111

21.88415
ft

715.61692
ft

273.63634
psf

603.36183
psf

133.21774
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
112

21.48037
ft

715.69151
ft

268.97985
psf

597.54894
psf

132.75053
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
113

21.07660
ft

715.77002
ft

264.07875
psf

591.35858
psf

132.22964
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
114

20.67282
ft

715.85246
ft

258.93168
psf

584.78758
psf

131.65433
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
115

20.26904
ft

715.93887
ft

253.53724
psf

577.83259
psf

131.02382
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
116

19.86526
ft

716.02926
ft

247.89392
psf

570.49012
psf

130.33732
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
117

19.46148
ft

716.12367
ft

242.00014
psf

562.75649
psf

129.59398
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
118

19.05770
ft

716.22211
ft

235.85424
psf

554.62787
psf

128.79291
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
119

18.65392
ft

716.32462
ft

229.45446
psf

546.10021
psf

127.93319
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
120

18.25014
ft

716.43123
ft

222.79895
psf

537.16929
psf

127.01386
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
121

17.84637
ft

716.54196
ft

215.88579
psf

527.83068
psf

126.03392
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
122

17.44259
ft

716.65686
ft

208.71294
psf

518.07973
psf

124.9923
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
123

17.03881
ft

716.77595
ft

201.27827
psf

507.91159
psf

123.8879
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
124

16.63503
ft

716.89926
ft

193.57955
psf

497.32115
psf

122.71957
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
125

16.23125
ft

717.02685
ft

185.61444
psf

486.30308
psf

121.48609
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
126

15.82747
ft

717.15874
ft

177.38049
psf

474.85179
psf

120.1862
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
127

15.42369
ft

717.29498
ft

168.87514
psf

462.9614
psf

118.81856
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
128

15.01991
ft

717.43560
ft

160.0957
psf

450.62578
psf

117.38177
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
129

14.61614
ft

717.58067
ft

151.03938
psf

437.83849
psf

115.87436
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
130

14.21236
ft

717.73021
ft

141.70323
psf

424.59275
psf

114.29479
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
131

13.80858
ft

717.88429
ft

132.08418
psf

410.88148
psf

112.64142
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
132

13.40480
ft

718.04295
ft

122.17903
psf

396.69724
psf

110.91256
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
133

13.00102
ft

718.20625
ft

111.98443
psf

382.03221
psf

109.10639
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
134

12.59724
ft

718.37423
ft

101.49686
psf

366.87818
psf

107.22101
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
135

12.19346
ft

718.54697
ft

90.71265
psf

351.22651
psf

105.25443
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Column
136

11.78969
ft

718.72453
ft

79.627974
psf

335.06812
psf

103.20452
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
137

11.38591
ft

718.90696
ft

68.238815
psf

318.39347
psf

101.06904
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
138

10.98213
ft

719.09433
ft

56.540974
psf

301.19248
psf

98.845624
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
139

10.57835
ft

719.28672
ft

44.53006
psf

283.45455
psf

96.531761
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
140

10.17457
ft

719.48420
ft

32.201476
psf

265.1685
psf

94.124788
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
141

9.77079
ft

719.68684
ft

19.550409
psf

246.32252
psf

91.621879
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
142

9.36701
ft

719.89473
ft

6.57182
psf

226.90413
psf

89.02003
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
143

8.95969
ft

720.10987
ft

-6.8593887
psf

205.21781
psf

82.913377
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
144

8.54882
ft

720.33245
ft

-20.754845
psf

181.05604
psf

73.151389
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
145

8.13796
ft

720.56074
ft

-35.006794
psf

155.97552
psf

63.018199
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
146

7.72709
ft

720.79483
ft

-49.621661
psf

129.9412
psf

52.499651
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
147

7.31622
ft

721.03486
ft

-64.606196
psf

102.9155
psf

41.580559
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
148

6.90536
ft

721.28091
ft

-79.967496
psf

74.858031
psf

30.244608
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
149

6.49449
ft

721.53312
ft

-95.713025
psf

45.725335
psf

18.474235
psf 0 psf 0 psf

Loose to
Very Loose
CCR

Column
150

6.08361
ft

721.79162
ft

-111.85139
psf

15.468818
psf

6.2498081
psf 0 psf 0 psf

Loose to
Very Loose
CCR
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Color Name Slope Stability 
Material Model

Unit 
Weight
(pcf)

Effective 
Cohesion
(psf)

Effective
Friction 
Angle (°)

Piezometric
Surface

Final Cover Mohr-Coulomb 120 0 28

Lower Loose to Very 
Loose CCR

Mohr-Coulomb 90 0 22 1

Medium Dense Sand Mohr-Coulomb 120 0 30 1

Medium Stiff Organic 
Clay/Silt

Mohr-Coulomb 110 750 0 1

Railroad Ballast Mohr-Coulomb 135 0 32 1

Upper Medium Dense 
CCR

Mohr-Coulomb 90 0 25

Title: SSS Closed Ash Pond Embankment Analysis
Name: 01_SSS B-B' Base Condition
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\6th Street B Updated.gsz
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01_SSS B-B' Base Condition
Report generated using GeoStudio 2024.2.1. Copyright © 2024 Bentley Systems, Incorporated.

File Information
File Version: 11.07
Product Version: 24.2.1.28
Title: SSS Closed Ash Pond Embankment Analysis
Comments: Slope stability for 6th Street.
Created By: Charmelo, Lukas
Last Edited By: Suchomel, Brandon
Revision Number: 115
Date: 03/09/2026
Time: 03:48:00 PM
File Name: 6th Street B Updated.gsz
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\
Last Solved Date: 03/09/2026
Last Solved Time: 03:48:08 PM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
01_SSS B-B' Base Condition

Kind: SLOPE/W
Analysis Type: Bishop
Settings

PWP Conditions from: Piezometric Surfaces
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 10
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Convergence
Geometry Settings

Minimum Slip Surface Depth: 10 ft
Minimum Slip Surface Volume: 35.314667 ft³
Number of Columns: 150

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
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Under-Relaxation Criteria
Initial Rate: 1
Minimum Rate: 0.1
Rate Reduction Factor: 0.65
Reduction Frequency (iterations): 50

Materials
Upper Medium Dense CCR

Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 25 °
Phi-B: 0 °

Lower Loose to Very Loose CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Final Cover
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Medium Stiff Organic Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 750 psf
Effective Friction Angle: 0 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Dense Sand
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Railroad Ballast
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 135 pcf
Effective Cohesion: 0 psf
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Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (51.40306, 733.1498) ft
Left-Zone Right Coordinate: (53.07696, 733.1498) ft
Left-Zone Increment: 50
Right Type: Range
Right-Zone Left Coordinate: (80.58912, 722.21018) ft
Right-Zone Right Coordinate: (82.64774, 722.21018) ft
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (0, 733.1498) ft
Right Coordinate: (119.41702, 722.21018) ft

Piezometric Surfaces
Piezometric Surface 1

Coordinates

X Y
Coordinate 1 0 ft 720 ft
Coordinate 2 119.41702 ft 720 ft

Geometry
Name: 2D Geometry

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 73.95787 ft 725.1498 ft
Point 2 60.88996 ft 725.1498 ft
Point 3 53.53923 ft 729.29685 ft
Point 4 45.74408 ft 729.28022 ft
Point 5 49.43444 ft 730.2176 ft
Point 6 54.66288 ft 730.22161 ft
Point 7 66.10049 ft 726.58269 ft
Point 8 66.10049 ft 729.58269 ft
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Point 9 0 ft 707.1498 ft
Point 10 0 ft 700 ft
Point 11 119.41702 ft 700 ft
Point 12 119.41702 ft 707.1498 ft
Point 13 0 ft 710.1498 ft
Point 14 54.04012 ft 710.1498 ft
Point 15 119.41702 ft 710.1498 ft
Point 16 11.65535 ft 710.1498 ft
Point 17 66.10049 ft 722.21018 ft
Point 18 38.24312 ft 725.1498 ft
Point 19 0 ft 725.1498 ft
Point 20 0 ft 730.1498 ft
Point 21 0 ft 733.1498 ft
Point 22 54.66288 ft 733.1498 ft
Point 23 79.1684 ft 722.21018 ft
Point 24 119.41702 ft 722.21018 ft
Point 25 75.14602 ft 710.1498 ft
Point 26 84.18975 ft 722.21018 ft
Point 27 80.13282 ft 710.1498 ft

Regions
Material Points Area

Region 1 Upper Medium Dense CCR 1,8,7,6,5,4,3,2 50.59 ft²
Region 2 Medium Dense Sand 9,10,11,12 853.81 ft²
Region 3 Medium Stiff Organic Clay/Silt 9,12,15,27,25,14,16,13 358.25 ft²
Region 4 Lower Loose to Very Loose CCR 16,14,17,2,18 536.88 ft²
Region 5 Lower Loose to Very Loose CCR 13,19,18,16 374.24 ft²
Region 6 Upper Medium Dense CCR 5,4,18,19,20 216.38 ft²
Region 7 Final Cover 8,7,6,5,20,21,22 195.85 ft²
Region 8 Upper Medium Dense CCR 4,18,2,3 62.995 ft²
Region 9 Lower Loose to Very Loose CCR 2,1,23,17 38.415 ft²
Region 10 Railroad Ballast 15,24,26,27 449.32 ft²
Region 11 Lower Loose to Very Loose CCR 17,14,25,23 206.07 ft²
Region 12 Railroad Ballast 23,25,27,26 60.351 ft²

Slip Results
Slip Surfaces Analysed: 3691 of 13005 converged

Current Slip Surface
Slip Surface: 4,954
Factor of Safety: 1.381
Volume: 194.23483 ft³
Weight: 18,767.632 lbf
Resisting Moment: 155,221.21 lbf·ft
Activating Moment: 112,373.15 lbf·ft
Resisting Force: 6,738.2673 lbf
Activating Force: 5,743.0419 lbf
Slip Rank: 1 of 13,005 slip surfaces
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Exit: (81.45374, 722.21018) ft
Entry: (52.039142, 733.1498) ft
Radius: 19.523971 ft
Center: (70.796052, 738.56864) ft

Slip Columns

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Column
Base

Material
Column
1

52.13145
ft

732.84859
ft 0 psf 16.017813

psf
8.5168225
psf 0 psf 0 psf Final

Cover
Column
2

52.31608
ft

732.27626
ft 0 psf 49.190234

psf
26.154912
psf 0 psf 0 psf Final

Cover
Column
3

52.50070
ft

731.75721
ft 0 psf 82.143668

psf
43.676563
psf 0 psf 0 psf Final

Cover
Column
4

52.68532
ft

731.27989
ft 0 psf 114.6667

psf
60.969368
psf 0 psf 0 psf Final

Cover
Column
5

52.86995
ft

730.83650
ft 0 psf 146.65741

psf
77.97913
psf 0 psf 0 psf Final

Cover
Column
6

53.05457
ft

730.42147
ft 0 psf 178.06938

psf
94.681167
psf 0 psf 0 psf Final

Cover

Column
7

53.23025
ft

730.04857
ft 0 psf 216.3461

psf
100.88384
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
8

53.39698
ft

729.71291
ft 0 psf 238.76278

psf
111.33691
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
9

53.56371
ft

729.39257
ft 0 psf 260.6832

psf
121.55857
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
10

53.74865
ft

729.05401
ft 0 psf 284.39527

psf
132.61569
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
11

53.95181
ft

728.69864
ft 0 psf 309.86566

psf
144.49273
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
12

54.15498
ft

728.35970
ft 0 psf 334.70387

psf
156.07498
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
13

54.35814
ft

728.03559
ft 0 psf 358.94336

psf
167.37804
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
14

54.56130
ft

727.72498
ft 0 psf 382.6148

psf
178.41621
psf 0 psf 0 psf

Upper
Medium
Dense
CCR
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Column
15

54.76045
ft

727.43240
ft 0 psf 403.47428

psf
188.14315
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
16

54.95560
ft

727.15646
ft 0 psf 421.4947

psf
196.54621
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
17

55.15075
ft

726.89031
ft 0 psf 438.9789

psf
204.69922
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
18

55.34590
ft

726.63328
ft 0 psf 455.95156

psf
212.6137
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
19

55.54105
ft

726.38480
ft 0 psf 472.43518

psf
220.30014
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
20

55.73620
ft

726.14436
ft 0 psf 488.45031

psf
227.76812
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
21

55.93134
ft

725.91149
ft 0 psf 504.01578

psf
235.02642
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
22

56.12649
ft

725.68579
ft 0 psf 519.14893

psf
242.08312
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
23

56.32164
ft

725.46689
ft 0 psf 533.86569

psf
248.94566
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
24

56.51679
ft

725.25445
ft 0 psf 548.18082

psf
255.62091
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
25

56.71154
ft

725.04857
ft

-315.18321
psf

582.32263
psf

235.27362
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
26

56.90588
ft

724.84896
ft

-302.72154
psf

595.85615
psf

240.74151
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
27

57.10023
ft

724.65493
ft

-290.60814
psf

609.00913
psf

246.05566
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
28

57.29457
ft

724.46625
ft

-278.82862
psf

621.79352
psf

251.22089
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
29

57.48892
ft

724.28270
ft

-267.36976
psf

634.22043
psf

256.24169
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
30

57.68326
ft

724.10409
ft

-256.21933
psf

646.30024
psf

261.12225
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
31

57.87761
ft

723.93025
ft

-245.36604
psf

658.04266
psf

265.86649
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
32

58.07195
ft

723.76099
ft

-234.79942
psf

669.45677
psf

270.47809
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
33

58.26630
ft

723.59617
ft

-224.50974
psf

680.55109
psf

274.96049
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
34

58.46064
ft

723.43564
ft

-214.48796
psf

691.33362
psf

279.31691
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
35

58.65499
ft

723.27927
ft

-204.72562
psf

701.81187
psf

283.5504
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
36

58.84933
ft

723.12693
ft

-195.21485
psf

711.99293
psf

287.66382
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
37

59.04368
ft

722.97850
ft

-185.94827
psf

721.88345
psf

291.65984
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
38

59.23803
ft

722.83387
ft

-176.91896
psf

731.48972
psf

295.54103
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
39

59.43237
ft

722.69293
ft

-168.12044
psf

740.81767
psf

299.30977
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
40

59.62672
ft

722.55560
ft

-159.54661
psf

749.87291
psf

302.96832
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
41

59.82106
ft

722.42177
ft

-151.19174
psf

758.66073
psf

306.51883
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
42

60.01541
ft

722.29137
ft

-143.05042
psf

767.18615
psf

309.96333
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
43

60.20975
ft

722.16430
ft

-135.11756
psf

775.45391
psf

313.30372
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
44

60.40410
ft

722.04049
ft

-127.38836
psf

783.46851
psf

316.54182
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
45

60.59844
ft

721.91988
ft

-119.85826
psf

791.23419
psf

319.67937
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
46

60.79279
ft

721.80238
ft

-112.52298
psf

798.75501
psf

322.71797
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
47

60.99071
ft

721.68589
ft

-105.25035
psf

806.16427
psf

325.71151
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
48

61.19222
ft

721.57045
ft

-98.043409
psf

813.45711
psf

328.65801
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
49

61.39372
ft

721.45816
ft

-91.033234
psf

820.49863
psf

331.50297
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
50

61.59523
ft

721.34896
ft

-84.215981
psf

827.29247
psf

334.24785
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
51

61.79673
ft

721.24280
ft -77.588 psf 833.84205

psf
336.89406
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
52

61.99823
ft

721.13961
ft

-71.145831
psf

840.15066
psf

339.4429
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
53

62.19974
ft

721.03934
ft

-64.886193
psf

846.22137
psf

341.89563
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
54

62.40124
ft

720.94195
ft

-58.80597
psf

852.05712
psf

344.25342
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
55

62.60275
ft

720.84738
ft

-52.902203
psf

857.66067
psf

346.5174
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
56

62.80425
ft

720.75560
ft

-47.172082
psf

863.03466
psf

348.68864
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
57

63.00576
ft

720.66655
ft

-41.612935
psf

868.18156
psf

350.76812
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
58

63.20726
ft

720.58020
ft

-36.222223
psf

873.10373
psf

352.75681
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
59

63.40876
ft

720.49652
ft

-30.997531
psf

877.80339
psf

354.65559
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
60

63.61027
ft

720.41545
ft

-25.936562
psf

882.28263
psf

356.46532
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
61

63.81177
ft

720.33697
ft

-21.037132
psf

886.54344
psf

358.1868
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
62

64.01328
ft

720.26105
ft

-16.297163
psf

890.58767
psf

359.82078
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
63

64.22228
ft

720.18501
ft

-11.550139
psf

894.55137
psf

361.42221
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
64

64.43879
ft

720.10902
ft

-6.8060461
psf

898.4199
psf

362.9852
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
65

64.65529
ft

720.03587
ft

-2.2393029
psf

902.04433
psf

364.44957
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
66

64.85904
ft

719.96952
ft

1.9030774
psf

905.4031
psf

365.0377
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
67

65.05003
ft

719.90963
ft

5.6420985
psf

908.50308
psf

364.77951
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
68

65.24102
ft

719.85187
ft

9.2474845
psf

911.3855
psf

364.48742
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
69

65.43202
ft

719.79624
ft

12.720469
psf

914.05264
psf

364.16184
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
70

65.62301
ft

719.74272
ft

16.062225
psf

916.50668
psf

363.80317
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
71

65.81400
ft

719.69127
ft

19.273871
psf

918.74968
psf

363.41182
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
72

66.00499
ft

719.64190
ft

22.356465
psf

920.78361
psf

362.98813
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
73

66.19871
ft

719.59393
ft

25.351272
psf

836.49225
psf

327.72223
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
74

66.39514
ft

719.54740
ft

28.2556
psf

833.68383
psf

325.41413
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
75

66.59158
ft

719.50302
ft

31.026494
psf

830.63518
psf

323.06288
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
76

66.78801
ft

719.46076
ft

33.664882
psf

827.34799
psf

320.66879
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
77

66.98445
ft

719.42061
ft

36.171644
psf

823.82382
psf

318.23214
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
78

67.18088
ft

719.38255
ft

38.547604
psf

820.06416
psf

315.75318
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
79

67.37731
ft

719.34657
ft

40.793541
psf

816.07036
psf

313.23217
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
80

67.57375
ft

719.31267
ft

42.910182
psf

811.8437
psf

310.66931
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
81

67.77018
ft

719.28083
ft

44.898211
psf

807.38534
psf

308.0648
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
82

67.96662
ft

719.25103
ft

46.758262
psf

802.69635
psf

305.41881
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
83

68.16305
ft

719.22328
ft

48.490928
psf

797.77771
psf

302.73151
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
84

68.35949
ft

719.19756
ft

50.096756
psf

792.63031
psf

300.00303
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
85

68.55592
ft

719.17386
ft

51.57625
psf

787.25494
psf

297.23349
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
86

68.75236
ft

719.15218
ft

52.929874
psf

781.65231
psf

294.42298
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
87

68.94879
ft

719.13250
ft

54.158049
psf

775.82302
psf

291.57158
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
88

69.14522
ft

719.11483
ft

55.261154
psf

769.76762
psf

288.67935
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
89

69.34166
ft

719.09916
ft

56.239532
psf

763.48653
psf

285.74634
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
90

69.53809
ft

719.08548
ft

57.093482
psf

756.98012
psf

282.77256
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
91

69.73453
ft

719.07379
ft

57.823266
psf

750.24865
psf

279.75802
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
92

69.93096
ft

719.06409
ft

58.429109
psf

743.29232
psf

276.7027
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
93

70.12740
ft

719.05637
ft

58.911195
psf

736.11121
psf

273.60657
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
94

70.32383
ft

719.05062
ft

59.26967
psf

728.70535
psf

270.46957
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
95

70.52027
ft

719.04686
ft

59.504645
psf

721.07466
psf

267.29164
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
96

70.71670
ft

719.04507
ft

59.61619
psf

713.219
psf

264.07268
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
97

70.91314
ft

719.04526
ft

59.604339
psf

705.13811
psf

260.81257
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
98

71.10957
ft

719.04743
ft

59.469088
psf

696.83168
psf

257.5112
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
99

71.30600
ft

719.05157
ft

59.210398
psf

688.29928
psf

254.16841
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
100

71.50244
ft

719.05770
ft

58.828188
psf

679.54042
psf

250.78402
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
101

71.69887
ft

719.06580
ft

58.322342
psf

670.5545
psf

247.35785
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
102

71.89531
ft

719.07588
ft

57.692707
psf

661.34084
psf

243.88968
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
103

72.09174
ft

719.08796
ft

56.93909
psf

651.89867
psf

240.37927
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
104

72.28818
ft

719.10202
ft

56.061261
psf

642.22711
psf

236.82638
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
105

72.48461
ft

719.11807
ft

55.058949
psf

632.32522
psf

233.23071
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
106

72.68105
ft

719.13613
ft

53.931847
psf

622.19192
psf

229.59197
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
107

72.87748
ft

719.15618
ft

52.679606
psf

611.82605
psf

225.90983
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
108

73.07391
ft

719.17825
ft

51.301838
psf

601.22635
psf

222.18393
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
109

73.27035
ft

719.20234
ft

49.798113
psf

590.39146
psf

218.41389
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
110

73.46678
ft

719.22845
ft

48.167962
psf

579.3199
psf

214.59931
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
111

73.66322
ft

719.25660
ft

46.410871
psf

568.01008
psf

210.73976
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
112

73.85965
ft

719.28678
ft

44.526284
psf

556.4603
psf

206.83477
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
113

74.05356
ft

719.31858
ft

42.541132
psf

544.82317
psf

202.93512
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
114

74.24494
ft

719.35195
ft

40.458059
psf

533.10374
psf

199.04178
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
115

74.43632
ft

719.38728
ft

38.252157
psf

521.15108
psf

195.10383
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
116

74.62770
ft

719.42459
ft

35.922746
psf

508.96315
psf

191.12073
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
117

74.81908
ft

719.46390
ft

33.469102
psf

496.5378
psf

187.0919
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
118

75.01046
ft

719.50520
ft

30.890458
psf

483.87274
psf

183.01672
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
119

75.20184
ft

719.54852
ft

28.185997
psf

470.96556
psf

178.89455
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
120

75.39322
ft

719.59387
ft

25.35486
psf

457.81368
psf

174.72471
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
121

75.58459
ft

719.64126
ft

22.396134
psf

444.41441
psf

170.50645
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
122

75.77597
ft

719.69071
ft

19.308859
psf

430.76488
psf

166.23902
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
123

75.96735
ft

719.74224
ft

16.092023
psf

416.86207
psf

161.92161
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
124

76.15873
ft

719.79586
ft

12.744556
psf

402.7028
psf

157.55336
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
125

76.35011
ft

719.85159
ft

9.2653386
psf

388.28368
psf

153.13335
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
126

76.54149
ft

719.90945
ft

5.653188
psf

373.60117
psf

148.66063
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
127

76.73287
ft

719.96946
ft

1.9068642
psf

358.65151
psf

144.13419
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
128

76.93058
ft

720.03377
ft

-2.1080156
psf

342.6931
psf

138.457
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
129

77.13462
ft

720.10255
ft

-6.4022749
psf

325.66336
psf

131.57654
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
130

77.33866
ft

720.17386
ft

-10.853886
psf

308.25796
psf

124.5443
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
131

77.54270
ft

720.24771
ft

-15.464687
psf

290.46763
psf

117.35654
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
132

77.74675
ft

720.32415
ft

-20.23661
psf

272.28255
psf

110.00929
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
133

77.95079
ft

720.40320
ft

-25.171691
psf

253.6923
psf

102.49834
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
134

78.15483
ft

720.48489
ft

-30.272068
psf

234.68579
psf

94.819214
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
135

78.35887
ft

720.56928
ft

-35.539994
psf

215.25125
psf

86.967149
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
136

78.56291
ft

720.65638
ft

-40.977837
psf

195.37614
psf

78.937084
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
137

78.74884
ft

720.73804
ft

-46.076068
psf

204.76693
psf

127.95258
psf 0 psf 0 psf Railroad

Ballast
Column
138

78.91666
ft

720.81385
ft

-50.808616
psf

210.99756
psf

131.84591
psf 0 psf 0 psf Railroad

Ballast
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Column
139

79.08449
ft

720.89157
ft

-55.660927
psf

216.99926
psf

135.59619
psf 0 psf 0 psf Railroad

Ballast
Column
140

79.26362
ft

720.97675
ft

-60.978631
psf

212.88887
psf

133.02773
psf 0 psf 0 psf Railroad

Ballast
Column
141

79.45407
ft

721.06970
ft

-66.781356
psf

198.38904
psf

123.96723
psf 0 psf 0 psf Railroad

Ballast
Column
142

79.64451
ft

721.16522
ft

-72.745176
psf

183.23129
psf

114.49562
psf 0 psf 0 psf Railroad

Ballast
Column
143

79.83496
ft

721.26338
ft

-78.872759
psf

167.38728
psf

104.59518
psf 0 psf 0 psf Railroad

Ballast
Column
144

80.02540
ft

721.36419
ft

-85.166909
psf

150.82645
psf

94.246825
psf 0 psf 0 psf Railroad

Ballast
Column
145

80.21585
ft

721.46773
ft

-91.630573
psf

133.51573
psf

83.42989
psf 0 psf 0 psf Railroad

Ballast
Column
146

80.40629
ft

721.57403
ft

-98.266848
psf

115.41936
psf

72.122018
psf 0 psf 0 psf Railroad

Ballast
Column
147

80.59674
ft

721.68314
ft

-105.079
psf

96.498482
psf

60.298944
psf 0 psf 0 psf Railroad

Ballast
Column
148

80.78718
ft

721.79513
ft

-112.07045
psf

76.710882
psf

47.934279
psf 0 psf 0 psf Railroad

Ballast
Column
149

80.97763
ft

721.91005
ft

-119.24483
psf

56.010529
psf

34.999263
psf 0 psf 0 psf Railroad

Ballast
Column
150

81.16807
ft

722.02796
ft

-126.60594
psf

34.347137
psf

21.462473
psf 0 psf 0 psf Railroad

Ballast
Column
151

81.35852
ft

722.14893
ft

-134.15781
psf

11.665631
psf

7.2894954
psf 0 psf 0 psf Railroad

Ballast
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Color Name Slope Stability 
Material Model

Unit 
Weight
(pcf)

Effective 
Cohesion
(psf)

Effective
Friction 
Angle (°)

Piezometric
Surface

Final Cover Mohr-Coulomb 120 0 28

Lower Loose to Very 
Loose CCR

Mohr-Coulomb 90 0 22 1

Medium Dense Sand Mohr-Coulomb 120 0 30 1

Medium Stiff Organic 
Clay/Silt

Mohr-Coulomb 110 750 0 1

Railroad Ballast Mohr-Coulomb 135 0 32 1

Upper Medium Dense 
CCR

Mohr-Coulomb 90 0 25

Title: SSS Closed Ash Pond Embankment Analysis
Name: 02_SSS B-B' Base Condition_Seismic
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\6th Street B Updated.gsz

Vert Seismic Coef.: 0.04
Horz Seismic Coef.: 0.04
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02_SSS B-B' Base Condition_Seismic
Report generated using GeoStudio 2024.2.1. Copyright © 2024 Bentley Systems, Incorporated.

File Information
File Version: 11.07
Product Version: 24.2.1.28
Title: SSS Closed Ash Pond Embankment Analysis
Comments: Slope stability for 6th Street.
Created By: Charmelo, Lukas
Last Edited By: Suchomel, Brandon
Revision Number: 117
Date: 03/09/2026
Time: 04:51:01 PM
File Name: 6th Street B Updated.gsz
Directory: I:\25225170.01\Data and Calculations\Geotechnical\Slope Stability\SlopeW\
Last Solved Date: 03/09/2026
Last Solved Time: 04:51:09 PM

Project Settings
Unit System: U.S. Customary Units

Analysis Settings
02_SSS B-B' Base Condition_Seismic

Kind: SLOPE/W
Analysis Type: Bishop
Settings

PWP Conditions from: Piezometric Surfaces
Apply Phreatic Correction: No
Use Staged Rapid Drawdown: No
Unit Weight of Water: 62.430189 pcf

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 10
Optimize Critical Slip Surface Location: No
Tension Crack Option: (none)

Distribution
F of S Calculation Option: Constant

Convergence
Geometry Settings

Minimum Slip Surface Depth: 10 ft
Minimum Slip Surface Volume: 35.314667 ft³
Number of Columns: 150

Factor of Safety Convergence Settings
Maximum Number of Iterations: 100
Tolerable difference in F of S: 0.001
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Under-Relaxation Criteria
Initial Rate: 1
Minimum Rate: 0.1
Rate Reduction Factor: 0.65
Reduction Frequency (iterations): 50

Materials
Upper Medium Dense CCR

Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 25 °
Phi-B: 0 °

Lower Loose to Very Loose CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 90 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 22 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Final Cover
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Medium Stiff Organic Clay/Silt
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 110 pcf
Effective Cohesion: 750 psf
Effective Friction Angle: 0 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Medium Dense Sand
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 120 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Railroad Ballast
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 135 pcf
Effective Cohesion: 0 psf
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Effective Friction Angle: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Surface: 1

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (50.90808, 733.1498) ft
Left-Zone Right Coordinate: (52.93113, 733.1498) ft
Left-Zone Increment: 50
Right Type: Range
Right-Zone Left Coordinate: (79.96446, 722.21018) ft
Right-Zone Right Coordinate: (82.6629, 722.21018) ft
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: (0, 733.1498) ft
Right Coordinate: (119.41702, 722.21018) ft

Piezometric Surfaces
Piezometric Surface 1

Coordinates

X Y
Coordinate 1 0 ft 720 ft
Coordinate 2 119.41702 ft 720 ft

Seismic Coefficients
Horz Seismic Coef.: 0.04
Vert Seismic Coef.: 0.04

Geometry
Name: 2D Geometry

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y

Point 1 73.95787 ft 725.1498 ft
Point 2 60.88996 ft 725.1498 ft
Point 3 53.53923 ft 729.29685 ft
Point 4 45.74408 ft 729.28022 ft

3/9/26, 4:56 PM 02_SSS B-B' Base Condition_Seismic

file:///I:/25225170.01/Data and Calculations/Geotechnical/Slope Stability/SlopeW/Outputs/260304/6th Street B Updated - 02_SSS B-B' Base Conditio… 3/1705/29/2026 - Classification: Internal - ECRM13743018



Point 5 49.43444 ft 730.2176 ft
Point 6 54.66288 ft 730.22161 ft
Point 7 66.10049 ft 726.58269 ft
Point 8 66.10049 ft 729.58269 ft
Point 9 0 ft 707.1498 ft
Point 10 0 ft 700 ft
Point 11 119.41702 ft 700 ft
Point 12 119.41702 ft 707.1498 ft
Point 13 0 ft 710.1498 ft
Point 14 54.04012 ft 710.1498 ft
Point 15 119.41702 ft 710.1498 ft
Point 16 11.65535 ft 710.1498 ft
Point 17 66.10049 ft 722.21018 ft
Point 18 38.24312 ft 725.1498 ft
Point 19 0 ft 725.1498 ft
Point 20 0 ft 730.1498 ft
Point 21 0 ft 733.1498 ft
Point 22 54.66288 ft 733.1498 ft
Point 23 79.1684 ft 722.21018 ft
Point 24 119.41702 ft 722.21018 ft
Point 25 75.14602 ft 710.1498 ft
Point 26 84.18975 ft 722.21018 ft
Point 27 80.13282 ft 710.1498 ft

Regions
Material Points Area

Region 1 Upper Medium Dense CCR 1,8,7,6,5,4,3,2 50.59 ft²
Region 2 Medium Dense Sand 9,10,11,12 853.81 ft²
Region 3 Medium Stiff Organic Clay/Silt 9,12,15,27,25,14,16,13 358.25 ft²
Region 4 Lower Loose to Very Loose CCR 16,14,17,2,18 536.88 ft²
Region 5 Lower Loose to Very Loose CCR 13,19,18,16 374.24 ft²
Region 6 Upper Medium Dense CCR 5,4,18,19,20 216.38 ft²
Region 7 Final Cover 8,7,6,5,20,21,22 195.85 ft²
Region 8 Upper Medium Dense CCR 4,18,2,3 62.995 ft²
Region 9 Lower Loose to Very Loose CCR 2,1,23,17 38.415 ft²
Region 10 Railroad Ballast 15,24,26,27 449.32 ft²
Region 11 Lower Loose to Very Loose CCR 17,14,25,23 206.07 ft²
Region 12 Railroad Ballast 23,25,27,26 60.351 ft²

Slip Results
Slip Surfaces Analysed: 3991 of 13005 converged

Current Slip Surface
Slip Surface: 7,019
Factor of Safety: 1.263
Volume: 194.31795 ft³
Weight: 18,772.523 lbf
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Resisting Moment: 159,860.3 lbf·ft
Activating Moment: 126,549.94 lbf·ft
Resisting Force: 6,954.2424 lbf
Activating Force: 6,545.9864 lbf
Slip Rank: 1 of 13,005 slip surfaces
Exit: (81.367649, 722.21018) ft
Entry: (52.000527, 733.1498) ft
Radius: 19.502831 ft
Center: (70.737534, 738.56136) ft

Slip Columns

X Y PWP
Base

Normal
Stress

Frictional
Strength

Cohesive
Strength

Suction
Strength

Column
Base

Material
Column
1

52.09284
ft

732.84851
ft 0 psf 15.835673

psf
8.4199768
psf 0 psf 0 psf Final

Cover
Column
2

52.27748
ft

732.27609
ft 0 psf 48.74602

psf
25.918719
psf 0 psf 0 psf Final

Cover
Column
3

52.46211
ft

731.75701
ft 0 psf 81.563945

psf
43.368319
psf 0 psf 0 psf Final

Cover
Column
4

52.64674
ft

731.27970
ft 0 psf 114.05484

psf
60.644032
psf 0 psf 0 psf Final

Cover
Column
5

52.83137
ft

730.83637
ft 0 psf 146.0993

psf
77.682376
psf 0 psf 0 psf Final

Cover
Column
6

53.01601
ft

730.42140
ft 0 psf 177.63745

psf
94.451508
psf 0 psf 0 psf Final

Cover

Column
7

53.22916
ft

729.97404
ft 0 psf 221.70053

psf
103.38065
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
8

53.47085
ft

729.49746
ft 0 psf 254.31633

psf
118.58965
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
9

53.69881
ft

729.07486
ft 0 psf 284.24243

psf
132.54442
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
10

53.91305
ft

728.69971
ft 0 psf 311.5795

psf
145.2919
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
11

54.12728
ft

728.34284
ft 0 psf 338.24078

psf
157.72427
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
12

54.34152
ft

728.00238
ft 0 psf 364.26163

psf
169.85799
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
13

54.55576
ft

727.67679
ft 0 psf 389.67457

psf
181.70824
psf 0 psf 0 psf

Upper
Medium
Dense
CCR
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Column
14

54.75864
ft

727.38069
ft 0 psf 411.41407

psf
191.84553
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
15

54.95016
ft

727.11179
ft 0 psf 429.47385

psf
200.26695
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
16

55.14168
ft

726.85221
ft 0 psf 447.02635

psf
208.45181
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
17

55.33320
ft

726.60133
ft 0 psf 464.09359

psf
216.4104
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
18

55.52471
ft

726.35861
ft 0 psf 480.69575

psf
224.15211
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
19

55.71623
ft

726.12358
ft 0 psf 496.85132

psf
231.68558
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
20

55.90775
ft

725.89581
ft 0 psf 512.57733

psf
239.01874
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
21

56.09927
ft

725.67491
ft 0 psf 527.88949

psf
246.15891
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
22

56.29079
ft

725.46053
ft 0 psf 542.80229

psf
253.11287
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
23

56.48231
ft

725.25237
ft 0 psf 557.32921

psf
259.88688
psf 0 psf 0 psf

Upper
Medium
Dense
CCR

Column
24

56.67607
ft

725.04783
ft

-315.13691
psf

593.6557
psf

239.85247
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
25

56.87206
ft

724.84678
ft

-302.58552
psf

607.82065
psf

245.57548
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
26

57.06806
ft

724.65140
ft

-290.38796
psf

621.5959
psf

251.14105
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
27

57.26405
ft

724.46146
ft

-278.52952
psf

634.99346
psf

256.55401
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
28

57.46005
ft

724.27672
ft

-266.99667
psf

648.02452
psf

261.8189
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
29

57.65604
ft

724.09701
ft

-255.77692
psf

660.69951
psf

266.93993
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
30

57.85204
ft

723.92212
ft

-244.85874
psf

673.02821
psf

271.92105
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
31

58.04803
ft

723.75189
ft

-234.23144
psf

685.01976
psf

276.76595
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
32

58.24403
ft

723.58617
ft

-223.88509
psf

696.68273
psf

281.4781
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
33

58.44002
ft

723.42479
ft

-213.81046
psf

708.02519
psf

286.06075
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
34

58.63602
ft

723.26763
ft

-203.99895
psf

719.05471
psf

290.51696
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
35

58.83201
ft

723.11456
ft

-194.44252
psf

729.7784
psf

294.84961
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
36

59.02801
ft

722.96545
ft

-185.13366
psf

740.20298
psf

299.06142
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
37

59.22400
ft

722.82020
ft

-176.06533
psf

750.33479
psf

303.15493
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
38

59.42000
ft

722.67869
ft

-167.23094
psf

760.17979
psf

307.13257
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
39

59.61599
ft

722.54083
ft

-158.62427
psf

769.74363
psf

310.99662
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
40

59.81199
ft

722.40652
ft

-150.2395
psf

779.03165
psf

314.74922
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
41

60.00798
ft

722.27568
ft

-142.07113
psf

788.04888
psf

318.39242
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
42

60.20398
ft

722.14822
ft

-134.11399
psf

796.80011
psf

321.92814
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
43

60.39997
ft

722.02407
ft

-126.3632
psf

805.28985
psf

325.35822
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
44

60.59597
ft

721.90315
ft

-118.81414
psf

813.52238
psf

328.68438
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
45

60.79196
ft

721.78539
ft

-111.46244
psf

821.50177
psf

331.90826
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
46

60.99057
ft

721.66924
ft

-104.21098
psf

829.33161
psf

335.07172
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
47

61.19180
ft

721.55471
ft

-97.060865
psf

837.00925
psf

338.17369
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
48

61.39303
ft

721.44331
ft

-90.106266
psf

844.43173
psf

341.17257
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
49

61.59426
ft

721.33499
ft

-83.343388
psf

851.6026
psf

344.06979
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
50

61.79549
ft

721.22967
ft

-76.768636
psf

858.52521
psf

346.8667
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
51

61.99672
ft

721.12732
ft

-70.378599
psf

865.20275
psf

349.5646
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
52

62.19794
ft

721.02787
ft

-64.170042
psf

871.63821
psf

352.16469
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
53

62.39917
ft

720.93128
ft

-58.139893
psf

877.83445
psf

354.66814
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
54

62.60040
ft

720.83750
ft

-52.285235
psf

883.79416
psf

357.07602
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
55

62.80163
ft

720.74649
ft

-46.603296
psf

889.51991
psf

359.38937
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
56

63.00286
ft

720.65820
ft

-41.091441
psf

895.01409
psf

361.60916
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
57

63.20409
ft

720.57259
ft

-35.747165
psf

900.27899
psf

363.73632
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
58

63.40531
ft

720.48964
ft

-30.568088
psf

905.31677
psf

365.77172
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
59

63.60654
ft

720.40929
ft

-25.551942
psf

910.12945
psf

367.71616
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
60

63.80777
ft

720.33152
ft

-20.696575
psf

914.71894
psf

369.57044
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
61

64.00900
ft

720.25629
ft

-15.999935
psf

919.08704
psf

371.33527
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
62

64.21654
ft

720.18136
ft

-11.32263
psf

923.35852
psf

373.06106
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
63

64.43040
ft

720.10688
ft

-6.6727137
psf

927.52104
psf

374.74283
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
64

64.64426
ft

720.03517
ft

-2.1956074
psf

931.43904
psf

376.3258
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
65

64.84757
ft

719.96947
ft

1.9061866
psf

935.11968
psf

377.04273
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
66

65.04032
ft

719.90949
ft

5.6502488
psf

938.56366
psf

376.92148
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
67

65.23308
ft

719.85170
ft

9.2583327
psf

941.77842
psf

376.76257
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
68

65.42584
ft

719.79607
ft

12.731695
psf

944.76635
psf

376.56644
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
69

65.61860
ft

719.74257
ft

16.07153
psf

947.52969
psf

376.33352
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
70

65.81135
ft

719.69119
ft

19.278975
psf

950.07059
psf

376.06422
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
71

66.00411
ft

719.64192
ft

22.355107
psf

952.39109
psf

375.75893
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
72

66.19871
ft

719.59430
ft

25.3278
psf

865.3967
psf

339.40987
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
73

66.39514
ft

719.54837
ft

28.195553
psf

862.66531
psf

337.14767
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
74

66.59158
ft

719.50457
ft

30.929987
psf

859.68274
psf

334.83785
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
75

66.78801
ft

719.46289
ft

33.532019
psf

856.45064
psf

332.48071
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
76

66.98445
ft

719.42332
ft

36.002514
psf

852.97057
psf

330.07652
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
77

67.18088
ft

719.38584
ft

38.342287
psf

849.24396
psf

327.62554
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
78

67.37731
ft

719.35044
ft

40.552104
psf

845.27214
psf

325.128
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
79

67.57375
ft

719.31711
ft

42.63268
psf

841.05633
psf

322.58409
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
80

67.77018
ft

719.28585
ft

44.584687
psf

836.59766
psf

319.99401
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
81

67.96662
ft

719.25663
ft

46.40875
psf

831.89714
psf

317.35791
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
82

68.16305
ft

719.22945
ft

48.105448
psf

826.9557
psf

314.67593
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
83

68.35949
ft

719.20431
ft

49.675318
psf

821.77417
psf

311.94818
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
84

68.55592
ft

719.18118
ft

51.118854
psf

816.35326
psf

309.17477
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
85

68.75236
ft

719.16008
ft

52.436508
psf

810.69361
psf

306.35575
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
86

68.94879
ft

719.14098
ft

53.62869
psf

804.79576
psf

303.4912
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
87

69.14522
ft

719.12389
ft

54.695769
psf

798.66016
psf

300.58113
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
88

69.34166
ft

719.10880
ft

55.638077
psf

792.28716
psf

297.62555
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
89

69.53809
ft

719.09570
ft

56.455902
psf

785.67702
psf

294.62446
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
90

69.73453
ft

719.08459
ft

57.149496
psf

778.82992
psf

291.57782
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
91

69.93096
ft

719.07546
ft

57.719072
psf

771.74593
psf

288.48558
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
92

70.12740
ft

719.06832
ft

58.164804
psf

764.42504
psf

285.34766
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
93

70.32383
ft

719.06316
ft

58.486828
psf

756.86714
psf

282.16396
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
94

70.52027
ft

719.05999
ft

58.685242
psf

749.07205
psf

278.93438
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
95

70.71670
ft

719.05879
ft

58.760107
psf

741.03947
psf

275.65876
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
96

70.91314
ft

719.05957
ft

58.711445
psf

732.76903
psf

272.33694
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
97

71.10957
ft

719.06232
ft

58.539241
psf

724.26024
psf

268.96874
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
98

71.30600
ft

719.06706
ft

58.243443
psf

715.51255
psf

265.55396
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
99

71.50244
ft

719.07378
ft

57.823961
psf

706.52527
psf

262.09234
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
100

71.69887
ft

719.08248
ft

57.280667
psf

697.29766
psf

258.58365
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
101

71.89531
ft

719.09317
ft

56.613395
psf

687.82883
psf

255.02759
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
102

72.09174
ft

719.10585
ft

55.821941
psf

678.11784
psf

251.42386
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
103

72.28818
ft

719.12052
ft

54.906061
psf

668.16361
psf

247.77213
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
104

72.48461
ft

719.13719
ft

53.865473
psf

657.96496
psf

244.07204
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
105

72.68105
ft

719.15586
ft

52.699857
psf

647.52061
psf

240.32319
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
106

72.87748
ft

719.17654
ft

51.40885
psf

636.82918
psf

236.52517
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
107

73.07391
ft

719.19923
ft

49.992052
psf

625.88914
psf

232.67753
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
108

73.27035
ft

719.22395
ft

48.449019
psf

614.69887
psf

228.77979
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
109

73.46678
ft

719.25069
ft

46.779266
psf

603.25662
psf

224.83145
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
110

73.66322
ft

719.27948
ft

44.982266
psf

591.56052
psf

220.83195
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
111

73.85965
ft

719.31031
ft

43.057448
psf

579.60857
psf

216.78072
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
112

74.05666
ft

719.34330
ft

40.997877
psf

567.3626
psf

212.66515
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
113

74.25423
ft

719.37847
ft

38.802137
psf

554.81862
psf

208.48419
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
114

74.45180
ft

719.41575
ft

36.475083
psf

542.00886
psf

204.2489
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR
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Column
115

74.64937
ft

719.45514
ft

34.015944
psf

528.9307
psf

199.95854
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
116

74.84694
ft

719.49666
ft

31.423902
psf

515.58136
psf

195.61231
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
117

75.04452
ft

719.54032
ft

28.698088
psf

501.95788
psf

191.20937
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
118

75.24209
ft

719.58614
ft

25.837576
psf

488.05713
psf

186.74882
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
119

75.43966
ft

719.63413
ft

22.84139
psf

473.87578
psf

182.22972
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
120

75.63723
ft

719.68431
ft

19.708493
psf

459.41033
psf

177.65108
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
121

75.83481
ft

719.73670
ft

16.437793
psf

444.65706
psf

173.01182
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
122

76.03238
ft

719.79132
ft

13.028136
psf

429.61204
psf

168.31082
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
123

76.22995
ft

719.84818
ft

9.4783038
psf

414.27109
psf

163.5469
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
124

76.42752
ft

719.90730
ft

5.7870157
psf

398.62982
psf

158.7188
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
125

76.62509
ft

719.96872
ft

1.9529216
psf

382.68357
psf

153.82517
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

3/9/26, 4:56 PM 02_SSS B-B' Base Condition_Seismic

file:///I:/25225170.01/Data and Calculations/Geotechnical/Slope Stability/SlopeW/Outputs/260304/6th Street B Updated - 02_SSS B-B' Base Conditi… 15/1705/29/2026 - Classification: Internal - ECRM13743018



Column
126

76.82175
ft

720.03214
ft

-2.006281
psf

366.26847
psf

147.98207
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
127

77.01749
ft

720.09756
ft

-6.0907263
psf

349.34548
psf

141.14474
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
128

77.21323
ft

720.16530
ft

-10.31972
psf

332.05001
psf

134.15691
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
129

77.40897
ft

720.23538
ft

-14.694866
psf

314.37285
psf

127.01487
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
130

77.60471
ft

720.30783
ft

-19.217847
psf

296.30424
psf

119.71469
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
131

77.80045
ft

720.38267
ft

-23.890431
psf

277.83387
psf

112.25217
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
132

77.99619
ft

720.45995
ft

-28.714474
psf

258.95078
psf

104.6229
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
133

78.19193
ft

720.53967
ft

-33.691924
psf

239.64333
psf

96.82219
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
134

78.38767
ft

720.62189
ft

-38.824828
psf

219.89918
psf

88.845035
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
135

78.58341
ft

720.70663
ft

-44.115333
psf

199.70518
psf

80.686132
psf 0 psf 0 psf

Lower
Loose to
Very
Loose
CCR

Column
136

78.80306
ft

720.80496
ft

-50.253666
psf

213.26396
psf

133.26211
psf 0 psf 0 psf Railroad

Ballast
Column
137

79.04662
ft

720.91762
ft

-57.28748
psf

222.7302
psf

139.17727
psf 0 psf 0 psf Railroad

Ballast
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Column
138

79.26837
ft

721.02360
ft

-63.903621
psf

219.41898
psf

137.10819
psf 0 psf 0 psf Railroad

Ballast
Column
139

79.46830
ft

721.12227
ft

-70.063814
psf

203.05432
psf

126.88242
psf 0 psf 0 psf Railroad

Ballast
Column
140

79.66823
ft

721.22381
ft -76.403 psf 185.87092

psf
116.14504
psf 0 psf 0 psf Railroad

Ballast
Column
141

79.86816
ft

721.32827
ft

-82.924343
psf

167.82825
psf

104.87073
psf 0 psf 0 psf Railroad

Ballast
Column
142

80.06809
ft

721.43570
ft

-89.631178
psf

148.88219
psf

93.031917
psf 0 psf 0 psf Railroad

Ballast
Column
143

80.26802
ft

721.54616
ft

-96.527019
psf

128.98462
psf

80.598536
psf 0 psf 0 psf Railroad

Ballast
Column
144

80.46796
ft

721.65970
ft

-103.61557
psf

108.08293
psf

67.537713
psf 0 psf 0 psf Railroad

Ballast
Column
145

80.66789
ft

721.77640
ft

-110.90075
psf

86.119466
psf

53.813415
psf 0 psf 0 psf Railroad

Ballast
Column
146

80.86782
ft

721.89631
ft

-118.38668
psf

63.030843
psf

39.386042
psf 0 psf 0 psf Railroad

Ballast
Column
147

81.06775
ft

722.01950
ft

-126.07773
psf

38.747219
psf

24.21195
psf 0 psf 0 psf Railroad

Ballast
Column
148

81.26768
ft

722.14605
ft

-133.97853
psf

13.191389
psf

8.242895
psf 0 psf 0 psf Railroad

Ballast
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