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1.0 INTRODUCTION AND PROJECT SUMMARY

On behalf of Wisconsin Power and Light (WPL), SCS Engineers (SCS) has prepared this Closure Plan
Amendment for the 1-43 Ash Disposal Facility (I-43) Phase 3, Modules 1 and 2, Phase 4, Module 1,
and the Contact Water Swale Module as required by 40 Code of Federal Regulations (CFR)
257.102(b) and Wisconsin Administrative Code NR 514.07(10)(c), as stated below.

40 CFR 257.102(b) “Written closure plan — (1) Content of the plan. The owner or operator of a CCR
unit must prepare a written closure plan that describes the steps necessary to close the CCR unit at
any point during the active life of the CCR unit consistent with recognized and generally accepted
good engineering practices. The written closure plan must include, at a minimum, the information
specified in paragraphs (b)(1)(i) through (vi) of this section.”

NR 517.07(10)(c) “A written closure plan in accordance with the requirements under s. NR

514.06 (10) and all of the following: (1) A narrative description of how the CCR landfill will be closed,
including a description of the steps necessary to close the CCR unit at any point during the active life
of the CCR unit, consistent with recognized and generally accepted good engineering practices.”

The I-43 facility includes the following coal combustion residual (CCR) landfills:

e Closed Phase 1 and Phase 2 (License #2853)
e Active Phase 3 and Phase 4 (License #6078)

The two landfills are located on the same property, but are not contiguous. This plan pertains to the
CCR units within the active phases that are regulated under License #6078.

The following modules are the subject of this Closure Plan:

e Phase 3, Module 1 - This module is part of an existing CCR landfill that received final
cover (2015) over completed outer sideslope areas that will no longer receive additional
CCR. This module has also received some intermediate cover in areas where future
overlay of CCR will occur.

e Phase 3, Module 2 - This module is part of an existing CCR landfill that has received
some intermediate cover and is currently being filled.

e Phase 4, Module 1 - This module is part of an existing CCR landfill that received final
cover (2016) over completed outer sideslope areas that will no longer receive additional
CCR. This module has also received some intermediate cover in areas where future
overlay of CCR will occur.

e Contact Water Swale Module (CWS) - This module is a new CCR landfill that has been
constructed and approved for filling by the Wisconsin Department of Natural Resources
(DNR). Placement of CCR is anticipated to begin in 2026.

Two future CCR modules (Phase 4, Module 2 and Phase 4, Module 3) are currently permitted with
the DNR, but are not planned for development as permitted at this time.

Figure 1 shows the site location. Figure 2 shows the closure area as currently constructed. A detail of
the final cover system is also included on Figure 2.
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2.0 CLOSURE PLAN NARRATIVE

40 CFR 257.102(b)(1)(i) “A narrative description of how the CCR unit will be closed in accordance
with this section.”

NR 517.07(10)(c)(4) “A narrative description of how the CCR landfill will be closed, including a
description of the steps necessary to close the CCR unit at any point during the active life of the CCR
unit, consistent with recognized and generally accepted good engineering practices.”

When CCR placement is completed in a CCR unit, or if early closure is required, the unit will be
closed by covering the CCR with the final cover system described in Section 3.0. Prior to final cover
system construction, the CCR surfaces will be graded and compacted to establish a firm subgrade
for final cover construction. In addition, all required notifications will be submitted to the DNR, and
WPL will obtain all additional necessary permits (for example, general permit coverage for
construction storm water management). WPL may also engage in procurement activities to secure
services for installing the final cover system.

The timing for completion of CCR placement in the units that are addressed with this closure plan
will depend on CCR generation and disposal rates. Future CCR unit development will also impact the
timing of closure. If early closure of the units were required, final cover will be placed in the active
landfill areas shown on Figure 2. A closure schedule is discussed in Section 6.0 and presented in
Appendix B.

The initiation of closure activities will commence no later than 30 days after the known final receipt
of CCR as required by 40 CFR 257.102(e)(1) and NR 506.083(2)(a), or in accordance with
40 CFR 257.102(e)(2) and NR 506.083(2)(b).

3.0 FINAL COVER SYSTEM AND PERFORMANCE

40 CFR 257.102(b)(4)(iii) “If closure of the CCR unit will be accomplished by leaving CCR in place, a
description of the final cover system, designed in accordance with paragraph (d) of this section, and
the methods and procedures to be used to install the final cover. The closure plan must also discuss
how the final cover system will achieve the performance standards specified in paragraph (d) of this
section.”

40 CFR 257.102(d) “Closure performance standard when leaving CCR in place.

40 CFR 257.102(d)(1) “The owner or operator of a CCR unit must ensure that, at a minimum, the
CCR unit is closed in a manner that will:”

40 CFR 257.102(d)(1)(i) “Control, minimize, or eliminate, to the maximum extent feasible,
post-closure infiltration of liquids into the waste and releases of CCR, leachate, or
contaminated run-off to the ground or surface waters or to the atmosphere;”

NR 514.07(10)(c)(3) “A demonstration, including a narrative discussion, of how final closure will
meet the performance standards under s. NR 506.083(6).”

NR 506.083(6) “Closure performance standards when leaving CCR in place. An owner or operator of
a CCR landfill shall ensure that, at a minimum the CCR landfill is closed in a manner that will achieve
all of the following performance standards:”
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NR 506.083(6)(a) “Control, minimization or elimination, to the maximum extent feasible, of
post-closure infiltration of liquids into the waste and of releases of CCR, leachate, or
contaminated run-off to the ground or surface waters or to the atmosphere.”

The final cover system design will minimize or eliminate infiltration, as further described below.

40 CFR 257.102(d)(1)(ii) “Preclude the probability of future impoundment of water,
sediment, or slurry;”

NR 506.083(6)(b) “Prevention of the impoundment of water, sediment or slurry.”
The final cover system will meet these criteria, as further described below.

40 CFR 257.102(d)(1)(iii) “Include measures that provide for major slope stability to prevent
the sloughing or movement of the final cover system during the closure and post-closure
care period;”

NR 506.083(6)(c) “Slope stability to prevent the sloughing or movement of the final cover
system during the closure and long-term care period.

The final cover system is designed to provide slope stability and to prevent sloughing or movement
during the closure and post-closure care period. Stability of the final cover system was assessed as
part of the DNR landfill permitting process and is further addressed below.

40 CFR 257.102(d)(1)(iv) “Minimize the need for further maintenance of the CCR unit; and”

NR 506.083(6)(d) “Minimization of the need for long-term maintenance of the CCR landfill.”

Maintenance of the final cover will be minimized by the establishment of vegetative cover and the
erosion control systems, which are further described below.

40 CFR 257.102(d)(1)(v) “Be completed in the shortest amount of time consistent with
recognized and generally accepted good engineering practices.”

NR 506.083(6)(e) “Complete closure in the shortest amount of time consistent with
recognized and generally accepted good engineering practices.”

All closure activities for the CCR units will be completed within 6 months, as stated in Section 7.0
below.

40 CFR 257.102(d)(2) “Drainage and stabilization of CCR surface impoundments.”

This does not apply to the I-43 CCR landfill units.

40 CFR 257.102(d)(3) “Final cover system”

NR 517.07(10)(c)(2) “A description of the final cover system, designed in accordance with s.
NR 504.07, and the methods and procedures to be used to install the final cover.”
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NR 504.12(4)(b) “The owner or operator of a new or existing CCR landfill or a lateral expansion of a
CCR landfill may propose an alternative final cover system design within a written closure plan in
accordance with s. NR 504.10 and all of the following:”

The existing final cover system (see Figure 2) that is currently in place on portions of Phase 3,
Module 1 and Phase 4, Module 1 is as follows from the bottom up:

Two feet of clay, compacted to a permeability of 1x10-7 cm/sec.
Forty-mil low density polyethylene geomembrane.

Geonet geocomposite drainage layer.

Twelve inches of rooting zone soils.

Six inches of topsoil.

A similar final cover system will be installed in the remaining future closure areas, except that it will
include a 30-inch rooting zone per NR 504.07.

The existing and future final cover systems meet and exceed the minimum requirements of 40 CFR
257.102(d)(3)(i)(A) through (D) and NR 504.12(4)(b)(1) through (4) as follows:

e Per257.102(d)(3)(i)(A) and NR 504.12(4)(b)(1), the permeability of the final cover
system is less than or equal to the permeability of the bottom liner system and is less
than 1x10° cm/sec required by the Rules. The final cover system 2-foot-thick clay cap is
compacted to 1x107 cm/sec permeability. The geomembrane above the 2-foot clay cap
makes the cover system even less permeable.

The bottom liner system for each of the existing modules and how it compares to the
final cover system is as follows:

— Phase 3, Module 1:
= Five feet of clay, compacted to a permeability of 1x107 cm/sec.

= The liner system does not include a geomembrane and therefore is not as
impermeable as the final cover system.

— Phase 3, Module 2:
= Two feet of clay, compacted to a permeability of 1x10-7 cm/sec.
= Sixty-mil High Density Polyethylene (HDPE) geomembrane.
= Based on the design slopes and drainage system components in the liner system
and future final cover system, the future final cover system is at least equivalent
in permeability when compared to the liner system.
— Phase 4, Module 1:

= Five feet of clay, compacted to a permeability of 1x10-7 cm/sec.

= The Phase 4, Module 1 liner system does not include a geomembrane and
therefore is not as impermeable as the final cover system.
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— Contact Water Swale Module
=  Four feet of clay, compacted to a permeability of 1x10-7 cm/sec.
= Sixty-mil High Density Polyethylene (HDPE) geomembrane.

= Based on the design slopes and drainage system components in the liner and
future final cover system, the future final cover system is at least equivalent in
permeability when compared to the liner system.

e Per 257.102(d)(3)(i)(B), the final cover system includes 2 feet of compacted clay, which
is greater than the 18 inches of earthen material required to minimize infiltration.

e Per NR 504.12(4)(b)(2), the final cover contains an infiltration layer (2 feet of clay) that
meets the requirements of s. NR 504.07(4) and achieves an equivalent reduction in
infiltration as the layers specified under s. NR 504.07(4). Water infiltrating the final cover
will be contained in the drainage layer (geonet geocomposite), which will limit infiltration
further through the final cover system.

e Per 257.102(d)(3)(i)(C) and NR 504.12(4)(b)(3), the erosion of the existing and future
final cover systems is minimized with a vegetative support layer consisting of 12 inches
(existing final cover systems) or 30 inches (future final cover systems) of uncompacted
rooting zone material and 6 inches of topsoil. This provides more than the required
6-inch thickness for plant growth.

The existing and future final cover systems limit infiltration while promoting surface water runoff in a
controlled manner to minimize erosion and promote stability. The surface layer of 18 inches (existing
final cover systems), or 36 inches (future final cover systems) of soil supports vegetation that assists
with erosion control. Water that infiltrates through the vegetative support layers is collected by the
lateral drainage layer (geonet geocomposite) and routed to the perimeter drainage system.

In addition, the surface has intermediate drainage swales to reduce the flow lengths down the final
cover slope, also aiding in erosion control. Where needed, the intermediate drainage swales are
connected to downslope flumes and energy dissipaters to control storm water runoff and prevent
erosion of the final cover.

e Per 257.102(d)(3)(i)(D) and NR 504.12(4)(b)(4), the design of the existing and future
final cover system minimizes disruptions to the final cover system. Stability of the final
cover system was assessed as part of the DNR landfill permitting process. The stability
calculations are included in Appendix A1 and A2.

The design of the final cover system accommodates settling and subsidence of the CCR fill below the
cover. The CCR at I-43 is placed dry and is compacted in place. CCR continues to consolidate and
gain strength as filling progresses prior to final cover placement. The final cover system is designed
with a maximum slope of 25 percent (4 horizontal to 1 vertical). Because the final cover has a
relatively large positive slope and the CCR has been gaining strength over time, the final cover is
expected to easily accommodate the remaining relatively minor settlement potential of the CCR fill
when fill placement ends and the landfill is closed.

Construction of each of the final cover systems will be performed per methods and procedures
described in NR 504, NR 516, and the site-specific Construction Quality Assurance/Quality Control
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Plan. All final cover materials will be tested to confirm they meet the code requirements, and project
documents and construction will be overseen and documented by a licensed engineer. Clay material
placement will be tested for compaction, permeability, and thickness. Rooting zone and topsoil
layers will be checked for thickness. All areas will be restored after final cover is placed. Vegetation
will be monitored and maintained.

4.0 MAXIMUM INVENTORY OF CCR

40 CFR 257.102(b)(1)(iv) “An estimate of the maximum inventory of CCR ever on-site over the active
life of the CCR unit.”

NR 514.07(10)(c)(4) “An estimate of the maximum volume in cubic yards of CCR that will be
disposed on-site over the active life of the CCR landfill.”

The following table reflects the estimated maximum volumes of CCR in each constructed CCR
module at the I-43 facility.

Area Capacity (cy)
Phase 3, Module 1 127,400
Phase 3, Module 2 276,750
Phase 4, Module 1 73,300
Contact Water Swale 127,400
Total Maximum CCR Quantity 604,850

The estimated maximum inventory of CCR ever on site over the active life of the CCR Unit is based on
the design capacity of each constructed module. The design capacity of each module is defined in
the DNR-approved 2008 Plan of Operation and as revised by the March 2015 Plan of Operation
Modification, the June 2024 Plan of Operation Modification request, and the approved April 2025
Plan of Operation Modification for the CWS Module.

5.0 LARGEST AREA OF CCR UNIT REQUIRING FINAL COVER

40 CFR 257.102(b)(1)(v) “An estimate of the largest area of the CCR unit ever requiring a final cover
as required by paragraph (d) of this section at any time during the CCR unit’s active life.”

NR 514.07(10)(c)(B) “An estimate of the largest area of the CCR landfill that will require a final cover
at any time during the CCR landfill’s active life.”

The largest area of each module requiring final cover is the open area shown on Figure 2, with areas

as follows:
Area Acres
Phase 3, Module 1 2.4
Phase 3, Module 2 5.6
Phase 4, Module 1 1.0
Contact Water Swale 2.1
Total 1.1
Closure Plan www.scsengineers.com
6

03/16/2026 - Classification: Internal - ECRM13697025


http://www.scsengineers.com/

6.0 SCHEDULE OF SEQUENTIAL CLOSURE ACTIVITIES

40 CFR 257.102(b)(1)(vi) “A schedule for completing all activities necessary to satisfy the closure
criteria in this section, including an estimate of the year in which all closure activities for the CCR
unit will be completed.”

NR 514.07(10)(c)(8) “A schedule for completion of all closure activities, including an estimate of the
year in which all closure activities for the CCR landfill will be completed.”

The potential schedule for closure of the existing CCR modules is provided in Appendix B. CCR
placement is currently assumed to cease on June 30, 2030. This date is only an estimate and is
subject to change. If the estimated date of cessation of CCR placement changes, the potential
schedule for closure will be updated accordingly.

7.0 COMPLETION OF CLOSURE ACTIVITIES

40 CFR 257.102(f)(1)(i) “For existing and new CCR landfills and any lateral expansion of a CCR
landfill, within six months of commencing closure activities.”

NR 506.083(3)(a) “The owner or operator shall complete closure of the CCR landfill within 6 months
of commencing closure activities.”

As shown on the enclosed schedule, closure of the CCR unit will be completed within 6 months of
commencement of closure activities.

40 CFR 257.102(f)(3) “Upon completion, the owner or operator of the CCR unit must obtain a
certification from a qualified professional engineer verifying that closure has been completed in
accordance with the closure plan specified in paragraph (b) of this section and the requirements of
this section.”

NR 506.083(1)(b) “Within 30 days following completion of closure of a CCR landfill under sub. (3),
the owner or operator shall prepare and submit a notification of closure to the department and
place a copy in the facility’s operating record. The notification shall include the certification required
under s. NR 516.04(3)(d).”

A qualified licensed engineer will oversee final cover construction. The engineer will verify final cover
materials and methods and oversee material testing. At the end of construction, the engineer will
provide a report summarizing and documenting construction and will certify compliance with the
requirements.

8.0 CERTIFICATION

40 CFR 257.102(b)(4) “The owner or operator of the CCR unit must obtain a written certification
from a qualified professional engineer that the initial and any amendment of the written closure plan
meets the requirement of this section.”

NR 500.05 “Unless otherwise specified, all submittals for review and approval of any initial site
report, feasibility report, plan of operation site investigation report, remedial action options report,
construction documentation report, or closure plan, or any modifications to those plans, shall
include all of the following:

Closure Plan www.scsengineers.com
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(4) CERTIFICATION. (a) The reports and plan sheets shall be under the seal of a licensed
professional engineer.”

Phillip Gearing, PE, a licensed professional engineer in the State of Wisconsin, has overseen the
preparation of this Closure Plan. A certification statement is provided on page iii of this plan.

40 CFR 257.102(d)(3)(iii) “The owner or operator of the CCR unit must obtain a written certification
from a qualified professional engineer that the design of the final cover system meets the
requirement of this section.”

Phillip Gearing, PE, a licensed professional engineer in the State of Wisconsin has reviewed the final
cover design and certifies that the design meets the requirements of 40 CFR 257.102(d). The
certification statement is provided on page iii of this plan.

9.0 RECORDKEEPING AND REPORTING

40 CFR 257.102(b)(2)(iv) “The owner or operator has completed the written closure plan when the
plan including the certification required by paragraph (b)(4) of this section, has been placed in the
facility’s operating record as required by Section 257.105(i)(4).”

NR 506.17(2)(e) “The written operating record shall contain the plan of operation, plan
modifications, construction documentation, department approvals, annual reports, inspection
records, monitoring and corrective action records, notifications to the department, and records of
public comments received during any public comment period.”

The Closure Plan will be placed in the facility’s operating record and on Alliant Energy’s CCR Rule
Compliance Data and Information website, as required by 40 CFR 257.105(i) and 257.107(i).

Amendments to the written closure plan will be done when a new module is constructed, when there
is a change in the operation of the CCR unit that affects the plan, or when unanticipated events
warrant revision to the written Closure Plan, as required by 40 CFR 257.102(b)(3) and

NR 514.07(10)(c)(7).

WPL will provide notification as follows:

e Intent to initiate closure.
e Closure completion.
e Availability of the written closure plan and any amendments.

All of the above notifications will be placed in the facility’s operating record and on the website per
40 CFR 257.105(i), 257.107(i), and NR 506.17(2). Notification to the DNR will be made once
notifications have been placed in the operating record and on the website per 257.106(i),
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Appendix A
Stability Calculations

Closure Plan www.scsengineers.com
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m Environmental Consultants & Contractors

April 5, 2024
File No. 25222259.00

TECHNICAL MEMORANDUM

ANALYSIS BY: Niko Villaneuva
Brandon Suchomel

REVIEWED BY: Deb Nelson
Phil Gearing

SUBJECT: Slope Stability Analysis
Plan of Operation Modification
Edgewater I-43 Ash Disposal Facility, License #2853

PURPOSE

The purpose of the slope stability analyses was to evaluate the most critical future slope:

o The final cover 4H:1V slope in Phase 3 at the highest final cover grade

CONCLUSION

The attached results confirm that the final cover slope will be stable during the construction and
operation of the disposal facility modules.

APPROACH

SCS Engineers (SCS) evaluated the slope stability of the southern slope of Phase 3 final cover slope
at the most critical/highest final cover grade cross-section (i.e., at the time of final cover placement)
after the filling of the proposed converted contact water swale liner. The 4H:1V final cover slope
analyzed at the south side has a maximum final cover fill height of approximately 50 feet above base
grades, and a peak elevation of approximately 731 feet above mean sea level. A piezometric surface
was assumed just below the landfill clay liner. The final cover slope was evaluated for block and
optimized circular failure.

RESULTS
The calculated safety factors for each slope section and failure type are shown in the summary table.

SCS recommends a minimum safety factor of 1.5 for the final grade slopes. The results indicate that
the final grade slopes have acceptable minimum safety factors.

2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839 &
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April 5, 2024
Page 2

Table 1. Factor of Safety Results Summary

Recommended Minimum

Scenario Analyzed Calculated Safety Factor safety Factor

Critical Future Final Grades (See Figure 1)

Optimized Circular 1.548 1.500
(Rotational Failure)
Block 1.877 1.500

(Translational Failure)
Left of Intercell Berm

Block 1.896 1.500
(Translational Failure)
Contact Water Swale

REFERENCES

1.

SCS Engineers, Edgewater I-43 Ash Disposal Facility, Plan Modification Request Addendum
No. 1, 2024.

2.  SCS Engineers, Edgewater I-43 Ash Disposal Facility, Phase 3, Module 2 Liner and Area 1 Final
Cover Construction - Construction Documentation Report, 2016, existing as-built composite
liner grades, material properties for subbase, clay liner, drainage layer, and geosynthetics.

3.  TRI/Environmental, Interface Friction Test Results, 2015, for 2015 Phase 3 Module 2 Liner
Construction.

4.  TRI/Environmental, Consolidated-Undrained Triaxial Compression Test Results for FGD
Material, 2015, material properties for CCR.

5. U.S. Department of Transportation, Federal Highway Administration, Recycled Materials, Coal
Ash User’s Guide.

6. Stabilization of FGD By-Products by Using Fly Ash, Cement, and Sialite, 2009 WOCA
Conference.

7. Geo-Slope International, Ltd., GeoStudio 2023.1.1, Slope/W slope stability software.

8. U.S. Army Corps of Engineers, Slope Stability Engineer Manual EM 1110-2-1902, October
2003.

9.  SCS Engineers, Edgewater I-43 Ash Disposal Facility, Unstable Areas Compliance
Demonstration Phase 3 Modules 1 and 2, Phase 4 Module 1, 2018.

ASSUMPTIONS

e The critical final grades are the worst-case scenario (shown on Figure 1) for the
longest/highest final grade slope. This includes the full buildout of approved and
proposed module construction.
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Page 3

Drainage layers in each of the existing and future modules and leachate drainage
materials in the contact water swale area have the same properties.

Geosynthetics installed for each of the module composite liners have the same
properties.

Clay material for each of the existing and future module composite liners have the same
properties.

Coal combustion residual (CCR) waste material will be the same in each of the existing
and future modules.

A final grade slope of 4H:1V is representative of the design final cover grades.

The groundwater elevation will remain below the elevation at the base of the landfill liner
system.

The disposal facility will be operated to prevent development of liquid pressures, or
seepage forces, within the waste, and there will be no buildup of leachate above the top
of the drainage layer.

The disposal facility will be operated to prevent placement of weak layers of waste within
the overall waste mass.

Optimized circular and sliding block failure stability analyses are appropriate to evaluate

the final cover slope stability.

e Material properties are as shown in the table below, based on the indicated references
and assumed values based on experience. Friction angles for soils are conservative
assumed values based on soil type, published typical values, and SCS experience. The
CCR friction angle is a conservative assumed value based on published values and 2015
triaxial compression test results by TRI/Environmental for CCR.

Table 2. Material Properties Summary Table
Material Umi(::j)'gm F"(ﬂ:;r::gle Co(i;es:)lon Reference

Final Cover 125 28 0 2

CCR 86 20 0 4,5,6,and 9
Drainage Layer 115 30 0 2and?
Geosynthetics 58 19.5 0 3and?
Clay Liner 130 28 0 2and 9
Subbase 135 28 0 2and 9
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Attachments: Calculations organized as follows:
e Figure 1. Slope Stability Cross Section Location
e Slope/W Outputs

BSS/NV/REO_LMH/DLN/PEG

1:\25222259.00\Data and Calculations\Geotechnical\Slope Stability\Tech Memo\240405_Tech Memo_I|-43 POO
Modification Addendum No. 1_Stability Analysis.docx
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[-43 Plan of Operation Modification - Final Grade Stability Analysis
Block Failure-Intercell Berm

Analysis Type: Janbu Color Name Unit Effective  Effective Piezometric
Last Solved Date: 03/27/2024, 04:20:20 PM Weight Cohesion Friction Surface
(pcf)  (psf) Angle (°)

Factor of Safety: 1.877

[] ccr 86 0 20

] CiayLiner 130 0 28

| | Drainage Layer 115 0 30

] Final Cover 125 0 28

]  Geosynthetics 58 0 195

] Subbase 135 0 28 1

759.18

749.18

739.18

729.18

719.18

709.18

699.18

Elevation

689.18

679.18

669.18

659.18

649.18

639.18
-0.33 49.67 99.67 149.67 199.67 249.67 299.67 349.67 399.67

Distance
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Block Failure-Intercell Berm

Report generated using GeoStudio 2023.1.1. Copyright © 2023 Bentley Systems, Incorporated.

File Information
File Version: 11.05
Title: 1-43 Plan of Operation Modification - Final Grade Stability Analysis
Created By: Villanueva, Niko
Last Edited By: Villanueva, Niko
Revision Number: 52
Date: 03/27/2024
Time: 04:16:14 PM
Tool Version: 23.1.1.829
File Name: I-43 Proposed Final Grades_Section A_240327.gsz
Directory: 1:\25222259.00\Data and Calculations\Geotechnical\Slope Stability\SlopeW Analysis\
Last Solved Date: 03/27/2024
Last Solved Time: 04:20:20 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Block Failure-Intercell Berm
Kind: SLOPE/W
Analysis Type: Janbu
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: Block
Critical slip surfaces saved: 10
Restrict Block Crossing: No
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

CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 86 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 20 °
Phi-B: 0 °

Clay Liner
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 130 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Drainage Layer
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 115 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °

Geosynthetics
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 58 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 19.5 °
Phi-B: 0 °

Subbase
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 135 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
Pore Water Pressure
Piezometric Surface: 1

Final Cover
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
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Slip Surface Limits

Left Coordinate: (0, 730.2) ft
Right Coordinate: (377.2, 692.2) ft

Slip Surface Block

Left Grid
Upper Left: (167.74, 682.79) ft
Lower Left: (167.74, 682.69) ft
Lower Right: (177.24, 682.96) ft
XIncrements: 10
Y Increments: 4
Starting Angle: 115 °
Ending Angle: 160 °
Angle Increments: 10

Right Grid
Upper Left: (177.94, 683.07) ft
Lower Left: (177.94, 682.97) ft
Lower Right: (182.5, 683.1) ft
XIncrements: 10
Y Increments: 4
Angle Increments: 10

Piezometric Surfaces

Piezometric Surface 1

Coordinates

Coordinate 1 | O ft 676 ft

Coordinate 2 | 182.5ft | 681.1 ft

Coordinate 3 | 201.2 ft | 682.1 ft

Coordinate 4 | 203.7 ft | 682 ft

Coordinate 5 | 223.8ft | 675.8 ft

Coordinate 6 | 234.9ft | 675.9 ft

Coordinate 7 | 263 ft 684.3 ft

Coordinate 8 | 377.2 ft | 684 ft

Geometry

Name: 2D Geometry
Settings

View: 2D

Element Thickness: 1 ft

Points

X Y

Point 1 0 ft 640 ft
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Point2 | 377.2ft 640 ft
Point3 | 377.2ft 692.2 ft
Point4 | 343.6ft 695.9 ft
Point5 | 302.7 ft 697.9 ft
Point6 | 265.2 ft 690.1 ft
Point7 | 263.1ft 689.3 ft
Point8 | 263.1ft 688.4 ft
Point9 | 263.1ft 688.3 ft
Point 10 | 263.1 ft 684.3 ft
Point 11 | 234.9 ft 675.9 ft
Point 12 | 223.8 ft 675.8 ft
Point 13 | 203.7 ft 682 ft
Point 14 | 201.2 ft 682.1ft
Point 15 | 201.2 ft 684.1 ft
Point 16 | 191.6 ft 684 ft
Point 17 | 182.5 ft 681.1 ft
Point 18 | O ft 676 ft
Point 19 | O ft 678 ft
Point 20 | 182.5ft 683.1 ft
Point 21 | 191.6 ft 686 ft
Point 22 | 201.2 ft 686.1 ft
Point 23 | 203.7 ft 686 ft
Point 24 | 223.8 ft 679.8 ft
Point 25 | 234.9 ft 679.9 ft
Point 26 | O ft 678.1ft
Point 27 | 182.5 ft 683.2 ft
Point 28 | 191.6 ft 686.1 ft
Point 29 | 201.2 ft 686.2 ft
Point 30 | 203.7 ft 686.1 ft
Point 31 | 223.8 ft 679.9 ft
Point 32 | 234.9ft 680 ft
Point33 | Oft 679 ft
Point 34 | 182.5 ft 684.1 ft
Point 35 | 191.6 ft 687 ft
Point 36 | 201.2 ft 687.1 ft
Point 37 | 203.7 ft 688 ft
Point 38 | O ft 725.2 ft
Point 39 | 113.97399 ft | 726.5815 ft
Point 40 | 256.51003 ft | 688.33703 ft
Point 41 | 234.9ft 681.9 ft
Point 42 | 223.8 ft 681.8 ft
Point43 | Oft 730.2 ft
Point 44 | 113.97399 ft | 731.5815 ft
Point 45 | 273.22402 ft | 691.769 ft
Regions
Material Points Area
Region 1 | Subbase 1,2,3,4,5,45,6,7,8,9,10,11,12,13,14,15,16,17,18 16,534 ft2
Region 2 | Clay Liner 18,19,20,21,22,23,24,25,9,10,11,12,13,14,15,16,17 | 650 ft2
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Region 3 | Geosynthetics | 19,26,27,28,29,30,31,32,8,9,25,24,23,22,21,20 26.31 ft2
Region 4 | Drainage Layer | 26,33,34,35,36,37,30,29,28,27 184.58 ft2
Region 5 | CCR 33,38,39,7,40,41,42,37,36,35,34 8,689.4 ft?
Region 6 | Final Cover 38,39,7,6,45,44,43 1,339.4 ft2
Region 7 | Drainage Layer | 37,42,41,40,7,8,32,31,30 109.57 ft2
Slip Results
Slip Surfaces Analysed: 302676 of 366025 converged
Current Slip Surface
Slip Surface: 290,515
Factor of Safety: 1.877
Volume: 2,302.6823 ft3
Weight: 222,792.19 Ibf
Resisting Moment: 3,771,783.9 Ibf-ft
Activating Moment: 1,699,412.1 Ibf-ft
Resisting Force: 80,759.502 Ibf
Activating Force: 43,014.985 Ibf
Slip Rank: 1 of 366,025 slip surfaces
Exit: (237.02936, 700.81766) ft
Entry: (104.07551, 731.46152) ft
Radius: 65.431871 ft
Center: (175.84965, 739.12248) ft
Slip Columns
Base . . .
X Y PWP Normal Frictional Cohesive | Suction Base Material
Strength Strength | Strength
Stress
Column | 104.53916 | 731.15464 | O 32.895362 | 17.490774 | osf 0 psf Final Cover
1 ft ft psf psf psf
Column | 105.46645 | 730.54088 | O 98.686086 | 52.472323 0 bsf 0 bsf Final C
7 £ £ osf osf osf ps ps inal Cover
Column | 106.39374 | 729.92712 | O 164.47681 | 87.453871 | o 0 bs Final C
3 ft ft osf osf osf ps ps inal Cover
Column | 107.32103 | 729.31336 | O 230.26753 | 122.43542 0 psf 0 psf Final Cover
4 ft ft psf psf psf
Column | 108.24832 | 728.69960 | O 296.05826 | 157.41697 0 osf 0 bsf Final C
5 ft f osf osf osf ps ps inal Cover
Column | 109.17561 | 728.08584 | O 361.84898 192.39852 0 osf 0 osf Final C
6 £ £ osf osf osf ps ps inal Cover
Column | 110.10290 | 727.47208 | O 427.63971 | 227.38006 0 psf 0 psf Final Cover
7 ft ft psf psf psf
Column | 111.03019 | 726.85832 | O 493.43043 | 262.36161 0 psf 0 psf Final Cover
8 ft ft psf psf psf
Column | 111.90719 | 726.27784 | O 575.1492 209.33719
9 £ £ osf osf osf 0 psf 0 psf CCR
Column | 112.73391 | 725.73065 | O 617.61926 | 224.79503
10 ft ft psf psf psf 0 psf 0 psf CCR
Column | 113.56063 | 725.18346 | O 660.08931 | 240.25286
11 ft ft psf psf psf 0 psf 0 psf CCR
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Column | 114.41638 | 724.61704 | O 695.21258 | 253.03669 | ; 0 psf CCR
12 ft ft psf | psf psf

gglumn 1}t15.30117 1Zt24.03141 gsf ;;2.98907 5)33.1465 0 pst 0 psf CCR
(ltzlumn 1}t16.18596 1;23.44579 gsf F7);(0.76555 IE2);3.25631 0 psf 0 psf CCR
gglumn ;Lt17.o7o75 ;22.86016 gsf 2;5354204 §§f3.36613 0 psf 0 psf CCR
gglumn 1}t17.95554 ;22.27453 gsf ﬁgfs.alssz igfz;.47594 0 pst 0 psf CCR
(1Z<7)Iumn 1::Lt18.84033 Zt21.68890 (;Sf izf4.09501 2(s)f3.58576 0 psf 0 psf CCR
gglumn 1}t19.72512 1Zt21.1o327 gsf Iécsg‘fl.sms I:;3);3.69557 0 psf 0 psf CCR
(ltglumn 1}t:20.60991 1Zt20.51764 gsf F8)§;9.64798 IE3);3.80539 0 psf 0 psf CCR
gglumn 1}t21.4947o 1Zt19.93201 gsf 2;7.42447 zjs.glsz 0 pst 0 psf CCR
gcl)lumn 1}t22.37949 ;19.34638 gsf s;gfs.zoO% 23;1.02501 0 psf 0 psf CCR
(22<2)Iumn 2t23.26428 1Zt18.76075 (;Sf ?);2.97744 §§f4.13483 0 psf 0 psf CCR
gglumn 1}t24.14906 ;18.17512 (;Sf I3),5(]200.7539 ;34.24464 0 pst 0 psf CCR
(Z:Zlumn 1}t25.03385 1Zt17.58949 gsf IE1);(]328.5304 ;3);4.35446 0 psf 0 psf CCR
gglumn 1}t25.91864 1Zt17.00387 gsf :),5256.3069 zi;;t.46427 0 psf 0 psf CCR
gglumn ;Lt26.80343 Zt16.41824 gsf r1),5(1):84.0834 i;3)?;1.57409 0 psf 0 psf CCR
gglumn ;Lt27.68822 ;15.83261 gsf F1),;11.8599 :1)(53:1.6839 0 psf 0 psf CCR
gglumn 1}t28.57301 ;15.24698 (;Sf ;,;39.6364 4;2;1.79371 0 psf 0 psf CCR
(Z:glumn 1}t29.45780 1Zt14.66135 gsf IE1);}67.4128 igf4.90353 0 psf 0 psf CCR
gglumn 1}t3o.34259 1Zt14.07572 gsf I§>,5195.1893 4;;:5.01334 0 pst 0 psf CCR
gcl)lumn 1}t31.22738 1;13.49009 gsf Fl),j:22.9658 §3f5.12316 0 psf 0 psf CCR
gglumn ;lt32.11217 1Zt12.90446 gsf F1),5?50.7423 :1);5.23297 0 psf 0 psf CCR
gglumn 2t32.99696 Zt12.31883 gsf ;;%78.5188 I4[1)21__5.34279 0 psf 0 psf CCR
<3:Z|umn 2t33.88174 1Zt11.73320 (;Sf I3),;06.2953. z;zf5.4526 0 psf 0 psf CCR
gglumn 1}t34.76653 1Zt11.14757 gsf Ii,§34.o718 ;1;5.56241 0 psf 0 psf CCR
gglumn 1}t35.65132 ;10.56194 gsf Fl),s?;61.8483 Z;?f5.67223 0 psf 0 psf CCR
g;lumn 1}t36.53611 1Zto9.97632 gsf :),52;89.6247 ng5.78204 0 pst 0 psf CCR
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Column | 137.42090 | 709.39069 | 0 1,417.4012 | 51589186 | ;¢ 0 psf CCR
38 ft ft psf | psf psf

gglumn ;38.30569 ;08.80506 gsf Ii,sz]t45.1777 zifes.00167 0 pst 0 psf CCR
Zglumn 1}t39.19048 1Zt08.21943 gsf F1),:1&72.9542 .;;6.11149 0 psf 0 psf CCR
Z(;Iumn ;Lt40.07527 1Zto7.63380 gsf F1),5?00.7307 23f.2213 0 psf 0 psf CCR
Z;Iumn 1}t40.9600(5 ;07.04817 gsf Ii,sizs.son 255.33111 0 pst 0 psf CCR
Z(g)lumn 1::Lt41.84485 Zt06.46254 (;Sf ;,;56.2837 236.44093 0 psf 0 psf CCR
Zzlumn 1}t42.72964 1Zt05.87691 gsf Ii,s_f;84.0601 :155.55074 0 psf 0 psf CCR
Zglumn 1}t43.61442 1Zt05.29128 gsf ;;?11.8366 23656056 0 psf 0 psf CCR
Zglumn 1}t44.49921 1Zto4.70565 gsf :),5?39.6131 ng6.77037 0 pst 0 psf CCR
:;alumn 1}t45.384oo ;04.12002 gsf ;;?67.3896 ES;S.88019 0 psf 0 psf CCR
Zglumn 1::Lt46.26879 1Zt03.53440 (;Sf ;,;95.1661 616.99 psf | 0 psf 0 psf CCR
Zglumn 1}t47.15358 Ztoz.94877 (;Sf ;,;22.9426 Ifcs)§]c7.o9981 0 pst 0 psf CCR
(S:glumn 1}t48.03837 1Zt02.36314 gsf IE1);;50.7191 ES)I;Z.20963 0 psf 0 psf CCR
gcljlumn ;48.92316 1Zt01.77751 gsf :),;78.4956 gj:.31944 0 psf 0 psf CCR
g;lumn 1}t49.80795 Zt01.19188 gsf r1),;06.272 S)gfngzs 0 psf 0 psf CCR
gglumn 1}t50.69274 ;00.60625 gsf F1),5?34.0485 237.53907 0 psf 0 psf CCR
gzlumn 1}t51.57753 Ztoo.02062 (;Sf Iiﬁsl.szs (FS)ZZ.64889 0 psf 0 psf CCR
(Siglumn :t52.46232 1299.43499 gsf IE1);?89.6015 §§f7.7587 0 psf 0 psf CCR
gglumn 1}t53.34710 298.84936 gsf Ii§17.378 ggz.86851 0 pst 0 psf CCR
g;)lumn 1}t54.23189 ?t98.26373 gsf F1),345.1545 IE7)(;(7.97833 0 psf 0 psf CCR
gglumn 1}t55.11668 f6t97.67810 gsf F1),5272.931 ;:15308814 0 psf 0 psf CCR
gglumn 2t56.00147 1e:;t97.o9247 gsf §;200.7074 355.19796 0 psf 0 psf CCR
(6:8Iumn ;lt56.88626 1§t96.50685 (;Sf i,s?28.4839 I[7);8.30777 0 psf 0 psf CCR
gcljlumn 1}t57.77105 1295.92122 gsf §;$56.2604 ;;1:3.41759 0 psf 0 psf CCR
g;lumn #58.65584 1§t95.33559 gsf r2)£84.0369 IE7);53.5274 0 psf 0 psf CCR
gglumn 1}t59.54063 1Est94.74996 gsf i,s111.8134 IE7)25:3.63722 0 pst 0 psf CCR
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Column | 160.42542 | 694.16433 | O 2,139.5899 | 778.74703 0 psf 0 psf CCR

64 ft ft psf | psf psf

gglumn 1}t61.31021 1E_5t93.57870 gsf §$67.3664 3553;3.85684 0 psf 0 psf CCR

gglumn 1}t62.19500 ?t92.99307 gsf F2),5195.1429 F7)?153.96666 0 psf 0 psf CCR

g;lumn ;Lt63.07978 1?t92.40744 gsf §,5?22.9193 f)(s)]?.07647 0 psf 0 psf CCR

gglumn 1}t63.96457 1t:’>t91.82181 gsf §;$50.6958 g:{?.18629 0 psf 0 psf CCR

(6:<9)Iumn :t64'84936 1§t91.23618 (;sf i,si78.4723 i;?.2961 0 psf 0 psf CCR

gglumn 1}t65.73415 1E_5t90.65055 gsf i,s3;06.2488 §§1:940592 0 psf 0 psf CCR

(7:cl)lumn 1}t66.61894 1§t90.06493 gsf F2),59;34.0253 ?);9.51573 0 psf 0 psf CCR

g;lumn 1}t67.50373 1?t89.47930 gsf 5,5.’;61.8018 E;?.62554 0 psf 0 psf CCR

gglumn 1}t68.38852 1t:’>t88.89367 gsf §§89.5783 §51?73536 0 psf 0 psf CCR

(722Iumn T}t69.27331 1§t88.30804 (;sf i,s1;17.3547 i;?.84517 0 psf 0 psf CCR

gglumn 1Z:Lt70.15810 1f:l~t87.72241 (;Sf f),:;45.1312 25{?.95499 0 psf 0 psf CCR

sglumn 1}t71.04289 1?t87.13678 sz F2),;1}-72.9077 F9)(s)f().0648 0 psf 0 psf CCR

S;)Iumn 1}t71.92768 1?t86.55115 gsf 5,5?00.6842 z;c().17462 0 psf 0 psf CCR

gglumn 1}t72.81247 ?t85'96552 gsf F2),5?28.4607 F9);9.28443 0 psf 0 psf CCR

gglumn f%t73.69725 f§t85.37989 gsf §,5?56.2372 2;0.39424 0 psf 0 psf CCR

gglumn 1Z:Lt74.58204 1f:l~t84.79426 (;Sf f),j84.0137 333.50406 0 psf 0 psf CCR

gclnlumn 1}t75.46683'» 1?t84.20863 sz F2),5?11.7902 3;0.61387 0 psf 0 psf CCR

Column | 176.56156 | 683.48405 | O 2,491.5859 | 1,438.5178 0 psf 0 psf Drainage

82 ft ft psf psf psf Layer

Column | 177.66528 | 683.04906 | O 3,021.1325 | 1,069.8391 0 psf 0 psf Geosynthetics
83 ft ft psf psf psf

gzlumn ;Lt78.55500 f§t83.05125 gsf §,5(1312.1537 F1),5(1366.6596 0 psf 0 psf Geosynthetics
gglumn 1}t79.43167 283'06208 gsf §;?91.944 F1),5(]259.5029 0 psf 0 psf Geosynthetics
Column | 180.30833 | 683.07292 | O 2,971.7342 | 1,052.3463 0 psf 0 psf Geosynthetics
86 ft ft psf psf psf

g;lumn 1}t81.18500 1E_5t83.08375 gsf §;251.5245 ;'5?45.1896 0 psf 0 psf Geosynthetics
(Stglumn 1}t82.06167 283.09458 gsf F2),331.3148 F1),5(1338.033 0 psf 0 psf Geosynthetics
gglumn 1}t82.95500 1?t83.24784 gsf z,s(]280.818 :,'5?90.9749 0 psf 0 psf Geosynthetics
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Column | 183.86500 | 683.54352 | O 3,033.0563 | 1,074.0616 0 osf 0 osf Geosvnthetics
90 ft ft psf psf psf P P Y
Column | 184.77500 | 683.83919 | O 2,985.2945 | 1,057.1482 .
91 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 185.68500 | 684.13487 | O 2,937.5328 | 1,040.2349 .
92 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 186.59500 | 684.43055 | O 2,889.771 1,023.3216 .
93 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 187.50500 | 684.72622 | O 2,842.0092 | 1,006.4083 0 bsf 0 bsf G theti
94 ft ft psf psf psf ps ps cosynthetics
Column | 188.41500 | 685.02190 | O 2,794.2475 | 989.49493 0 bsf 0 bsf G theti
95 ft ft psf psf psf ps ps eosynthenics
Column | 189.32500 | 685.31758 | O 2,746.4857 | 972.58161 .
96 ft f osf osf osf 0 psf 0 psf Geosynthetics
Column | 190.23500 | 685.61325 | O 2,698.724 955.66828 .
97 £ £ osf osf osf 0 psf 0 psf Geosynthetics
Column | 191.14500 | 685.90893 | O 2,650.9622 | 938.75496 .
98 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 191.66873 | 686.07910 | O 2,624.1061 | 929.24469 .
99 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 192.21440 | 686.25640 | O 2,702.62 1,560.3584 0 osf 0 bsf Drainage

100 ft ft psf psf psf P P Layer

Column | 193.16829 | 686.56634 | O 2,640.5546 | 1,524.5249 0 bsf 0 bsf Drainage

101 ft ft psf psf psf ps ps Layer

Column | 194.12217 | 686.87627 | O 2,578.4892 | 1,488.6914 0 bsf 0 bsf Drainage

102 ft ft psf psf psf ps ps Layer

Column | 195.07061 | 687.18444 | O 2,422.1644 | 881.59576

103 ft ft psf psf psf 0 psf 0 psf CCR

Column | 196.01359 | 687.49083 | O 2,372.4057 | 863.48505 0 osf 0 osf CCR

104 ft ft psf psf psf P P

Column | 196.95657 | 687.79723 | O 2,322.6469 | 845.37434

105 ft ft psf psf psf 0 psf 0 psf CCR

Column | 197.89956 | 688.10362 | O 2,272.8881 | 827.26362

106 ft ft psf psf psf 0 psf 0 psf CCR

Column | 198.84254 | 688.41001 | O 2,223.1294 | 809.15291

107 ft ft psf psf psf 0 psf 0 psf CCR

Column | 199.78552 | 688.71641 | O 2,173.3706 | 791.0422

108 ft ft psf psf psf 0 psf O psf CCR

Column | 200.72851 | 689.02280 | O 2,123.6118 | 772.93149

109 ft ft psf psf psf 0 psf 0 psf CCR

Column | 201.61667 | 689.31138 | O 2,076.746 755.87373

110 ft ft psf psf psf 0 psf 0 psf CCR

Column | 202.45000 | 689.58215 | O 2,032.7732 | 739.86894

111 ft ft psf psf psf 0 psf O psf CCR

Column | 203.28333 | 689.85291 | O 1,988.8004 | 723.86414 0 bsf 0 psf CCR

112 ft ft psf psf psf ps ps

Column | 204.13696 | 690.13027 | O 1,943.7569 | 707.46966

113 ft ft psf psf psf 0 psf O psf CCR

Column | 205.01087 | 690.41422 | O 1,897.6428 | 690.6855

114 ft ft psf psf psf O psf 0 psf CCR

Column | 205.88478 | 690.69818 | O 1,851.5287 | 673.90134

115 ft ft psf psf psf 0 psf 0 psf CCR
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Column | 206.75870 | 690.98213 | O 1,805.4146 | 657.11718 0 psf 0 psf CCR
116 ft ft psf psf psf

§I<1)|7umn 13t07.63261 fE;5t91.26608 2Sf F1),;59.3005 gjf().33302 0 psf 0 psf CCR
(lﬁcl)lgumn 1%t08.50652 291.55003 gsf F1),;13.1864 F6)§f3.54886 0 psf 0 psf CCR
gcljslaumn 1%t09.38043 f-6t91.83398 gsf :,'5?67.0723 22?7647 0 psf 0 psf CCR
g;(l)umn 1gt10.25435 1?t92.11793 gsf F1),;20.9582 !F5)§f9.98054 0 psf 0 psf CCR
(liczjglumn f2t11.12826 1?t92.40189 (;Sf I:1>,s?74.8441 2;3.19638 0 psf 0 psf CCR
:Cliglzumn 13t12.00217 fE;'>t92.68584 gsf F1),55;28.73 f)?fGAlZZZ 0 psf 0 psf CCR
(lﬁggumn 1Et12.87609 1§t92.96979 gsf F1),;;82.6159 23{?.62806 0 psf 0 psf CCR
g;llumn 13t13.75000 1?t93.25374 gsf :,'5‘;36.5018 251:2.8439 0 psf 0 psf CCR
gglsumn 1gt14.62391 1?t93.53769 gsf F1),;90.3877 225.05973 0 psf 0 psf CCR
(12(2)|6umn f2t15.49783 1?t93.82164 (;Sf I:1>,§44.2736 :1)2?.27557 0 psf 0 psf CCR
:Cllgl7umn 1%t16.37174 16:3t94.10560 (;Sf ;,;98.1595 ;1);2.49141 0 psf 0 psf CCR
(liggumn 13t17.24565 1?t94.38955 gsf ;,;52.0454 Z;gf5.70725 0 psf 0 psf CCR
g;l)umn 13t18.11957 1?t94.67350 gsf :,'5059313 :1);8.92309 0 psf 0 psf CCR
gg(l)umn 131:18.99348 ?t94.95745 gsf ;;%59.8172 Z;sf2.13893 0 psf 0 psf CCR
ggllumn 1%t19.86739 f-6t95.24140 gsf I3),5113.7031 :1)(;5.35477 0 psf 0 psf CCR
gﬁglzumn 1%t20.74130 1f:l~t95.52535 (;Sf ;,5(1267.589 ;ff8.57061 0 psf 0 psf CCR
(liggumn 13t21.61522 1?t95.80930 gsf ;,5(1321.4749 2;1.78645 0 psf 0 psf CCR
ggllumn 13t22.48913 1E_5t96.09326 2Sf 3;:5.36077 szS.OOZZQ 0 psf 0 psf CCR
(lﬁglsumn 1%t23.36304 296.37721 gsf F9)§f9.24667 F3)3153.21813 0 psf 0 psf CCR
gglsumn 1%t24.25325 1?t96.66645 gsf §2531c2.27287 z§f1.12106 0 psf 0 psf CCR
§I§I7umn 1%t25.15975 1f:l~t96.96099 gsf §§f4.43938 32}(3.7111 0 psf 0 psf CCR
(licgjgumn f2t26.06624 1?t97.25553 (;Sf I:7>i§]c6.60589 I:2)26.30113 0 psf 0 psf CCR
:Cliggumn 13t26.97274 1E-5t97.55007 gsf F7);’;1:8.7724 5)51:8.89116 0 psf 0 psf CCR
(lﬁz(l)umn 1%t27.87924 297.84461 gsf F6)§f().93891 F2);1.4812 0 psf 0 psf CCR
Column | 228.80159 | 698.14430 | O 651.22169 346.26071 0 psf 0 psf Final Cover
141 ft ft psf | psf psf
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Column | 229.73981 | 698.44915 | O 576.96256 | 306.77643 0 osf 0 osf Final Cover
142 ft ft psf psf psf P P

Column | 230.67803 | 698.75399 | O 502.70343 | 267.29215 0 bsf 0 bsf Final C

143 ft ft psf psf psf ps ps inat Lover
Column | 231.61624 | 699.05883 | 0 428.44429 | 227.80787 0 psf 0 psf Final Cover
144 ft ft psf psf psf

Column | 232.55446 | 699.36368 | O 354.18516 | 188.32359 0 psf 0 psf Final Cover
145 ft ft psf psf psf

Column | 233.49268 | 699.66852 | 0 279.92603 | 148.83931 0 bsf 0 bsf Final C
146 ft ft psf psf psf ps ps inattover
Column | 234.43089 | 699.97337 | O 205.6669 109.35503 0 bsf 0 bsf Final C

147 ft ft psf psf psf ps ps inattover
Ezlsumn ?543234 ;00'29876 gsf 126.403 psf E)Z];ZO%G'S 0 psf 0 psf Final Cover
Column | 236.49702 | 700.64470 | O 42.134333 | 22.403223 0 osf 0 osf Final Cover
149 ft ft psf psf psf P P
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[-43 Plan of Operation Modification - Final Grade Stability Analysis
Block Failure-Contact Water Swale

Analysis Type: Janbu Color Name Unit Effective  Effective Piezometric
Last Solved Date: 03/27/2024, 04:18:15 PM Weight Cohesion Friction Surface
(pcf)  (psf) Angle (°)

Factor of Safety: 1.896

[] ccr 86 0 20

] CiayLiner 130 0 28

| | Drainage Layer 115 0 30

] Final Cover 125 0 28

]  Geosynthetics 58 0 195

] Subbase 135 0 28 1

759.18

749.18

739.18

729.18

719.18

709.18

699.18

Elevation

689.18

679.18

669.18

659.18

649.18

639.18
-0.33 49.67 99.67 149.67 199.67 249.67 299.67 349.67 399.67

Distance
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Block Failure-Contact Water Swale

Report generated using GeoStudio 2023.1.1. Copyright © 2023 Bentley Systems, Incorporated.

File Information
File Version: 11.05
Title: 1-43 Plan of Operation Modification - Final Grade Stability Analysis
Created By: Villanueva, Niko
Last Edited By: Villanueva, Niko
Revision Number: 52
Date: 03/27/2024
Time: 04:16:14 PM
Tool Version: 23.1.1.829
File Name: I-43 Proposed Final Grades_Section A_240327.gsz
Directory: 1:\25222259.00\Data and Calculations\Geotechnical\Slope Stability\SlopeW Analysis\
Last Solved Date: 03/27/2024
Last Solved Time: 04:18:15 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Block Failure-Contact Water Swale
Kind: SLOPE/W
Analysis Type: Janbu
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: Block
Critical slip surfaces saved: 10
Restrict Block Crossing: No
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

CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 86 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 20 °
Phi-B: 0 °

Clay Liner
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 130 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Drainage Layer
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 115 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °

Geosynthetics
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 58 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 19.5 °
Phi-B: 0 °

Subbase
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 135 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
Pore Water Pressure
Piezometric Surface: 1

Final Cover
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
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Slip Surface Limits

Left Coordinate: (0, 730.2) ft
Right Coordinate: (377.2, 692.2) ft

Slip Surface Block

Left Grid
Upper Left: (223.8, 679.9) ft
Lower Left: (223.8, 679.8) ft
Lower Right: (225.2, 679.81) ft
XIncrements: 10
Y Increments: 4
Starting Angle: 115 °
Ending Angle: 160 °
Angle Increments: 10

Right Grid
Upper Left: (232.55, 679.97) ft
Lower Left: (232.55, 679.88) ft
Lower Right: (234.9, 679.9) ft
XIncrements: 10
Y Increments: 4
Angle Increments: 10

Piezometric Surfaces

Piezometric Surface 1

Coordinates

Coordinate 1 | O ft 676 ft

Coordinate 2 | 182.5ft | 681.1 ft

Coordinate 3 | 201.2 ft | 682.1 ft

Coordinate 4 | 203.7 ft | 682 ft

Coordinate 5 | 223.8ft | 675.8 ft

Coordinate 6 | 234.9ft | 675.9 ft

Coordinate 7 | 263 ft 684.3 ft

Coordinate 8 | 377.2 ft | 684 ft

Geometry

Name: 2D Geometry
Settings

View: 2D

Element Thickness: 1 ft

Points

X Y

Point 1 0 ft 640 ft
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Point2 | 377.2ft 640 ft
Point3 | 377.2ft 692.2 ft
Point4 | 343.6ft 695.9 ft
Point5 | 302.7 ft 697.9 ft
Point6 | 265.2 ft 690.1 ft
Point7 | 263.1ft 689.3 ft
Point8 | 263.1ft 688.4 ft
Point9 | 263.1ft 688.3 ft
Point 10 | 263.1 ft 684.3 ft
Point 11 | 234.9 ft 675.9 ft
Point 12 | 223.8 ft 675.8 ft
Point 13 | 203.7 ft 682 ft
Point 14 | 201.2 ft 682.1ft
Point 15 | 201.2 ft 684.1 ft
Point 16 | 191.6 ft 684 ft
Point 17 | 182.5 ft 681.1 ft
Point 18 | O ft 676 ft
Point 19 | O ft 678 ft
Point 20 | 182.5ft 683.1 ft
Point 21 | 191.6 ft 686 ft
Point 22 | 201.2 ft 686.1 ft
Point 23 | 203.7 ft 686 ft
Point 24 | 223.8 ft 679.8 ft
Point 25 | 234.9 ft 679.9 ft
Point 26 | O ft 678.1ft
Point 27 | 182.5 ft 683.2 ft
Point 28 | 191.6 ft 686.1 ft
Point 29 | 201.2 ft 686.2 ft
Point 30 | 203.7 ft 686.1 ft
Point 31 | 223.8 ft 679.9 ft
Point 32 | 234.9ft 680 ft
Point33 | Oft 679 ft
Point 34 | 182.5 ft 684.1 ft
Point 35 | 191.6 ft 687 ft
Point 36 | 201.2 ft 687.1 ft
Point 37 | 203.7 ft 688 ft
Point 38 | O ft 725.2 ft
Point 39 | 113.97399 ft | 726.5815 ft
Point 40 | 256.51003 ft | 688.33703 ft
Point 41 | 234.9ft 681.9 ft
Point 42 | 223.8 ft 681.8 ft
Point43 | Oft 730.2 ft
Point 44 | 113.97399 ft | 731.5815 ft
Point 45 | 273.22402 ft | 691.769 ft
Regions
Material Points Area
Region 1 | Subbase 1,2,3,4,5,45,6,7,8,9,10,11,12,13,14,15,16,17,18 16,534 ft2
Region 2 | Clay Liner 18,19,20,21,22,23,24,25,9,10,11,12,13,14,15,16,17 | 650 ft2
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Region 3 | Geosynthetics | 19,26,27,28,29,30,31,32,8,9,25,24,23,22,21,20 26.31 ft2
Region 4 | Drainage Layer | 26,33,34,35,36,37,30,29,28,27 184.58 ft2
Region 5 | CCR 33,38,39,7,40,41,42,37,36,35,34 8,689.4 ft?
Region 6 | Final Cover 38,39,7,6,45,44,43 1,339.4 ft2
Region 7 | Drainage Layer | 37,42,41,40,7,8,32,31,30 109.57 ft2
Slip Results
Slip Surfaces Analysed: 278762 of 366025 converged
Current Slip Surface
Slip Surface: 365,306
Factor of Safety: 1.896
Volume: 1,869.0061 ft3
Weight: 188,114.67 |bf
Resisting Moment: 3,457,558.8 Ibf-ft
Activating Moment: 1,372,842.6 |bf-ft
Resisting Force: 73,805.371 Ibf
Activating Force: 38,935.764 |bf
Slip Rank: 1 of 366,025 slip surfaces
Exit: (261.47267, 694.70684) ft
Entry: (111.87312, 731.55603) ft
Radius: 69.361184 ft
Center: (193.48039, 740.76833) ft
Slip Columns
Base . . .
X Y PWP Normal Frictional Cohesive | Suction Base Material
Strength Strength | Strength
Stress
Column | 112.39834 | 731.31668 | O 27.23483 14.481016 | | osf 0 psf Final Cover
1 ft ft psf psf psf
Column | 113.44877 | 730.83797 | O 81.704491 | 43.443048 0 bsf 0 bsf Final C
7 £ £ osf osf osf ps ps inal Cover
Column | 114.46215 | 730.37614 | O 120.07035 | 63.842537 | | 0 bs Final C
3 ft ft osf osf osf ps ps inal Cover
Column | 115.43848 | 729.93121 | O 142.3324 75.67948 0 psf 0 psf Final Cover
4 ft ft psf psf psf
Column | 116.41480 | 729.48627 | O 164.59445 | 87.516424 0 osf 0 bsf Final C
5 f f osf osf osf ps ps inal Cover
Column | 117.39113 | 729.04133 | O 186.85651 99.353368 0 osf 0 osf Final C
6 £ £ osf osf osf ps ps inal Cover
Column | 118.36745 | 728.59640 | O 209.11856 | 111.19031 0 psf 0 psf Final Cover
7 ft ft psf psf psf
Column | 119.34378 | 728.15146 | O 231.38062 123.02726 0 psf 0 psf Final Cover
8 ft ft psf psf psf
Column | 120.32010 | 727.70652 | O 253.64267 | 134.8642 0 bsf 0 bsf Final C
9 £ £ osf osf osf ps ps inal Cover
Column | 121.29643 | 727.26159 | O 275.90472 146.70114 0 osf 0 osf Final C
10 ft ft psf psf psf ps ps inatLover
Column | 122.27275 | 726.81665 | O 298.16678 158.53809 0 psf 0 psf Final Cover
11 ft ft psf psf psf
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Column | 123.24908 | 726.37171 | O 320.42883 | 170.37503 0 osf 0 osf Final Cover
12 ft ft psf psf psf P P

Column | 124.22540 | 725.92678 | O 342.69088 182.21197 0 osf 0 osf Final C

13 ft ft psf psf psf ps ps inat Lover
Column | 125.20172 | 725.48184 | O 364.95294 | 194.04892 0 osf 0 osf Final Cover
14 ft ft psf psf psf P P

Column | 126.17805 | 725.03690 | O 387.21499 | 205.88586 0 osf 0 osf Final Cover
15 ft ft psf psf psf P P

Column | 127.15437 | 724.59197 | O 409.47704 217.72281 0 osf 0 osf Final C

16 ft ft psf psf psf ps ps inat Lover
Column | 128.13070 | 724.14703 | O 431.7391 229.55975 0 bsf 0 bsf Final C

17 ft ft psf psf psf ps ps inat Lover
Column | 129.10702 | 723.70209 | O 454.00115 241.39669 0 osf 0 bsf Final Cover
18 ft ft psf psf psf P P

Column | 130.08335 | 723.25716 | O 476.2632 253.23364 0 osf 0 osf Final Cover
19 ft ft psf psf psf P P

Column | 131.05967 | 722.81222 | O 498.52526 265.07058 0 osf 0 osf Final C

20 ft ft psf psf psf ps ps ihat Lover
Column | 132.03600 | 722.36728 | O 520.78731 | 276.90752 0 osf 0 osf Final Cover
21 ft ft psf psf psf P P

Column | 133.01232 | 721.92234 | O 543.04936 | 288.74447 0 osf 0 osf Final Cover
22 ft ft psf psf psf P P

Column | 134.00048 | 721.47202 | O 582.85938 | 212.14346

23 ft ft psf psf psf 0 psf 0 psf CCR
Column | 135.00047 | 721.01629 | O 599.12849 | 218.06494

24 ft ft psf psf psf 0 psf 0 psf CCR
Column | 136.00046 | 720.56057 | O 615.3976 223.98641

25 ft ft psf psf psf 0 psf 0 psf CCR
Column | 137.00045 | 720.10485 | O 631.66672 | 229.90788

26 ft ft psf psf psf 0 psf 0 psf CCR
Column | 138.00044 | 719.64913 | O 647.93583 | 235.82936

27 ft ft psf psf psf 0 psf 0 psf CCR
Column | 139.00043 | 719.19341 | O 664.20494 | 241.75083

28 ft ft psf psf psf 0 psf 0 psf CCR
Column | 140.00042 | 718.73769 | O 680.47406 | 247.6723

29 ft ft psf psf psf 0 psf 0 psf CCR
Column | 141.00041 | 718.28196 | O 696.74317 253.59377

30 ft ft psf psf psf 0 psf 0 psf CCR
Column | 142.00040 | 717.82624 | O 713.01228 | 259.51525

31 ft ft psf psf psf 0 psf 0 psf CCR
Column | 143.00039 | 717.37052 | O 729.2814 265.43672

32 ft ft psf psf psf 0 psf 0 psf CCR
Column | 144.00038 | 716.91480 | O 745.55051 | 271.35819

33 ft ft psf psf psf 0 psf 0 psf CCR
Column | 145.00037 | 716.45908 | O 761.81962 | 277.27967

34 ft ft psf psf psf 0 psf 0 psf CCR
Column | 146.00036 | 716.00335 | O 778.08874 | 283.20114

35 ft ft psf psf psf 0 psf 0 psf CCR
Column | 147.00035 | 715.54763 | O 794.35785 | 289.12261

36 ft ft psf psf psf 0 psf 0 psf CCR
Column | 148.00034 | 715.09191 | O 810.62696 | 295.04409

37 ft ft psf psf psf 0 psf 0 psf CCR
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Column | 149.00033 | 714.63619 | O 826.89608 | 300.96556 0 psf 0 psf CCR
38 ft ft psf psf psf

gglumn 1}t50.00032 ;14.18047 gsf §j§.16519 z(s)]fi.88703 0 psf 0 psf CCR
Zglumn 1}t51.00031 ;13.72475 gsf F8);9.4343 ?);2.8085 0 psf 0 psf CCR
Z(;Iumn ;lt52.00030 1Zt13.26902 gsf f);?.70342 z:f8.72998 0 psf 0 psf CCR
lclglumn 1}t53.00029 1Zt12.81330 gsf §§f1.97253 25;1.65145 0 psf 0 psf CCR
Z;)Iumn :t54'00028 1Zt12.35758 (;Sf 2(5)]?.24164 zzﬁ).57292 0 psf 0 psf CCR
Zzlumn 1Zr-Lt55.00027 1Zt11.90186 gsf 3;4.51076 zif6.4944 0 psf 0 psf CCR
Zglumn 1}t56.00026 1Zt11.44614 gsf F9);1f0.77987 23}(2.41587 0 psf 0 psf CCR
Zglumn 1}t57.00025 ;10.99042 gsf 2;7.04898 5:)31?33734 0 psf 0 psf CCR
lcl;)lumn 1}t58.00024 1Zt10.53469 gsf ?);3.3181 ;;4.25882 0 psf 0 psf CCR
Zglumn 1:clt59.00023 1Zt10.07897 (;Sf ?)i?.58721 ?)3918029 0 psf 0 psf CCR
Zglumn 1}t60.00022 1Zt09.62325 (;Sf ;;(]205.8563 255.10176 0 psf 0 psf CCR
(Siglumn 1}t61.00021 1Zt09.16753 gsf F1),5(]322.1254 2;‘2.02323 0 psf 0 psf CCR
gilumn 1}t62.00020 1Zt08.71181 gsf :,'5238.3945 sz794471 0 psf 0 psf CCR
g;lumn 1cht63.00019 ;08.25609 gsf F1),5(?54.6637 F3)3:3’,.86618 0 psf 0 psf CCR
gglumn ;lt64.00018 1Zt07.80036 gsf I1,5(1370.9328 zé;?.78765 0 psf 0 psf CCR
gzlumn 1Z:Lt65.00017 1Zt07.34464 (;Sf ;,5(287.2019 ;SfS.70913 0 psf 0 psf CCR
(Siglumn 1}t66.00016 1Zt06.88892 gsf F1),5103.471 Z;(s)fl.6306 0 psf 0 psf CCR
gglumn ]ilt67.00015 1Zt06.43320 gsf F1),;;19.7401 :1)(s)f7.55207 0 psf 0 psf CCR
g;;lumn 1}t68.00014 1Zt05.97748 gsf :;;36'0092 1;21:3.47355 0 psf 0 psf CCR
gglumn ;lt69.00013 1Zt05.52175 gsf :,'5152.2783 :1):;3.39502 0 psf 0 psf CCR
gglumn 1Z:Lt70.00012 1Zt05.06603 gsf F1),;;68.5475 ;1);5.31649 0 psf 0 psf CCR
(6:8Iumn 1:clt71.00011 1Zt04.61031 (;Sf ;;184.8166 §§f1.23796 0 psf 0 psf CCR
g;lumn 1}t72.00010 1Zt04.15459 gsf F1),;01.0857 :1);7.15944 0 psf 0 psf CCR
g;lumn 1}t73.00009 ;03.69887 gsf F1),;(17.3548 1;31:3.08091 0 psf 0 psf CCR
gglumn 1}t74.00008 ;03.24315 gsf :,';33.6239 :1;9.00238 0 psf 0 psf CCR
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Column | 175.00007 | 702.78742 | 0 1,249.893 | 454.92386 | o ¢ 0 psf CCR
64 ft ft psf | psf psf

gglumn 1}t76.00006 1Zt02.33170 gsf Ii,;66.1621 ;1);0.84533 0 psf 0 psf CCR
gglumn 1}t77.00005 ;01.87598 gsf r1),5?:82.4312 Z;Sffj.7668 0 psf 0 psf CCR
g;lumn ;78.00004 ;01.42026 sz F1),5?98.7004 :1);2.68828 0 psf 0 psf CCR
gglumn 1}t79.00003 ;00.96454 gsf I3),;14.9695 gfs.60975 0 psf 0 psf CCR
(62(9)Iumn ;lt80.00002 ;00.50882 sz ;;?31.2386 4;5?53122 0 psf 0 psf CCR
Sglumn 1}t81.00001 ;00.05309 gsf Ii,§47.5077 ;1;0.45269 0 pst 0 psf CCR
(7Zc1)Iumn 1}tsz.ooooo 1§_5t99.59737 gsf IE1)5;63.7768 ;13:6.37417 0 psf 0 psf CCR
S;Iumn 1}:32.99211 1Est99.14525 gsf I3),53;79.9176 zgfz.24892 0 psf 0 psf CCR
gglumn 1}t83.97632 1t:>t98.69672 gsf I3),;95.93 221:8.07695 0 pst 0 psf CCR
(7:Z|umn 1:clt84.96053 TEst98.24818 sz I3),54;11.9424 g:f3.90499 0 psf 0 psf CCR
gglumn 1}t85.94474 297.79965 (;Sf Ii,sz]t27.9547 2;9.73302 0 psf 0 psf CCR
(7:glumn 1}t86.92895 1297.35112 gsf IE1):;43.9671 2;5.56106 0 psf 0 psf CCR
g;lumn 1}:37.91316 1Est96.90259 gsf Ii,sz]t59.9795 Z§f1.38909 0 pst 0 psf CCR
gglumn 1}t88.89737 ?t96.45406 gsf r1),:;75.9919 IE5)31:7.21712 0 pst 0 psf CCR
gglumn ;89.88158 1Est96.00553 sz F1),54;92.0043 2;3.04516 0 psf 0 psf CCR
gglumn 1}t90.86579 1fz;t95.557oo (;Sf ;,;08.0167 2;5.87319 0 pst 0 psf CCR
gcl)lumn 1}t91.85000 295.10847 gsf IE1);?24.0291 2;4.70122 0 psf 0 psf CCR
gglumn 1}t92.83421 294.65994 gsf Ii,sf;4o.o415 zs‘fo.52926 0 psf 0 psf CCR
(Siglumn :t93.81842 ?t94.21141 gsf r1),551:56.0539 .23635729 0 psf 0 psf CCR
gzlumn 1}t94.80263 293.76288 sz :),;72.0663 2;2.18533 0 psf 0 psf CCR
gglumn 2t95.78684 1fz;t93.31435 gsf F1>,5?88.0787 ézf.01336 0 pst 0 psf CCR
gglumn 1:clt96.77105 1Est92.86582 sz I3),5?04.091 g§f3.84139 0 psf 0 psf CCR
g;lumn 1}t97.75526 1292.41729 gsf I§>,se];>20.1034 f)ff9.66943 0 pst 0 psf CCR
(Siglumn 1}t98.73947 ?t91.96876 gsf :);?36.1158 .;35.49746 0 psf 0 psf CCR
gglumn ;99.72368 1Est91.52023 gsf I3),5?52.1282 ggf1.32549 0 psf 0 psf CCR
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Column | 200.70789 | 691.07170 | O 1,668.1406 | 607.15353 0 osf 0 osf CCR

90 ft ft psf psf psf P P

Column | 201.61667 | 690.65754 | O 1,682.9257 | 612.53485

91 ft ft psf psf psf 0 psf O psf CCR
Column | 202.45000 | 690.27777 | O 1,696.4834 | 617.46946

92 ft ft psf psf psf 0 psf 0 psf CCR
Column | 203.28333 | 689.89800 | O 1,710.0411 | 622.40407

93 ft ft psf psf psf 0 psf 0 psf CCR
Column | 204.18328 | 689.48787 | O 1,724.6825 | 627.73311

94 ft ft psf psf psf 0 psf O psf CCR
Column | 205.14983 | 689.04739 | O 1,740.4077 | 633.45659

95 ft ft psf psf psf 0 psf 0 psf CCR
Column | 206.11638 | 688.60691 | O 1,756.1328 | 639.18006

96 ft ft psf psf psf 0 psf O psf CCR
Column | 207.08294 | 688.16642 | O 1,771.8579 | 644.90354

97 ft ft psf psf psf 0 psf 0 psf CCR
Column | 208.04949 | 687.72594 | O 1,787.583 650.62701

98 ft ft psf psf psf 0 psf 0 psf CCR
Column | 209.01604 | 687.28545 | O 1,803.3081 | 656.35049

99 ft ft psf psf psf 0 psf 0 psf CCR
Column | 209.98260 | 686.84497 | O 1,819.0333 | 662.07396

100 ft ft psf psf psf 0 psf 0 psf CCR
Column | 210.94915 | 686.40449 | O 1,834.7584 | 667.79744

101 ft ft psf psf psf 0 psf 0 psf CCR
Column | 211.91570 | 685.96400 | O 1,850.4835 | 673.52091

102 ft ft psf psf psf 0 psf 0 psf CCR
Column | 212.88225 | 685.52352 | O 1,866.2086 | 679.24439

103 ft ft psf psf psf 0 psf 0 psf CCR
Column | 213.84881 | 685.08304 | O 1,881.9337 | 684.96786

104 ft ft psf psf psf 0 psf 0 psf CCR
Column | 214.81536 | 684.64255 | O 1,897.6589 | 690.69134

105 ft ft psf psf psf 0 psf 0 psf CCR
Column | 215.77094 | 684.20707 | O 1,828.8156 | 1,055.8672 0 osf 0 osf Drainage
106 ft ft psf psf psf P P Layer
Column | 216.71553 | 683.77660 | O 1,847.0339 | 1,066.3855 0 osf 0 osf Drainage
107 ft ft psf psf psf P P Layer
Column | 217.66013 | 683.34612 | O 1,865.2523 | 1,076.9039 0 bsf 0 psf Drainage
108 ft ft psf psf psf ps ps Layer
Column | 218.60472 | 682.91564 | O 1,883.4707 | 1,087.4223 0 bsf 0 bsf Drainage
109 ft ft psf psf psf ps ps Layer
Column | 219.54932 | 682.48516 | O 1,901.6891 | 1,097.9407 0 osf 0 bsf Drainage
110 ft ft psf psf psf P P Layer
Column | 220.49391 | 682.05469 | O 1,919.9075 | 1,108.4591 0 osf 0 osf Drainage
111 ft ft psf psf psf P P Layer
Column | 221.43851 | 681.62421 | O 1,938.1259 | 1,118.9775 0 bsf 0 psf Drainage
112 ft ft psf psf psf ps ps Layer
Column | 222.38311 | 681.19373 | O 1,956.3443 | 1,129.4959 0 osf 0 bsf Drainage
113 ft ft psf psf psf P P Layer
Column | 223.32770 | 680.76326 | O 1,974.5627 | 1,140.0143 0 osf 0 osf Drainage
114 ft ft psf psf psf P P Layer
Column | 224.49719 | 680.23029 | O 2,002.7551 | 1,156.2912 0 osf 0 osf Drainage
115 ft ft psf psf psf ps ps Layer
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Column | 225.72219 | 679.91557 | O 2,293.2003 | 812.06482 0 osf 0 osf Geosvnthetics
116 ft ft psf psf psf P P y
Column | 226.77500 | 679.92286 | O 2,270.8737 | 804.15857 .
117 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 227.82500 | 679.93143 | O 2,247.5011 | 795.88188 .
118 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 228.87500 | 679.94000 | O 2,224.1285 | 787.6052 .
119 ft ft osf osf osf 0 psf 0 psf Geosynthetics
Column | 229.92500 | 679.94857 | O 2,200.7558 | 779.32851 0 bsf 0 bsf G theti
120 ft ft psf psf psf ps ps cosynthetics
Column | 230.97500 | 679.95714 | O 2,177.3832 | 771.05183 0 bsf 0 psf G theti
121 ft ft psf psf psf ps ps cosynthetics
Column | 232.03382 | 679.97021 | O 2,156.8106 | 763.76669 .
129 f f osf osf osf 0 psf 0 psf Geosynthetics
Column | 233.15073 | 680.27609 | O 2,475.6858 | 1,429.3379 0 osf 0 osf Drainage

123 ft ft psf psf psf P P Layer

Column | 234.31691 | 680.87029 | O 2,365.4885 | 1,365.7154 0 bsf 0 psf Drainage

124 ft ft psf psf psf ps ps Layer

Column | 235.47690 | 681.46133 | O 2,261.5964 | 1,305.7333 0 osf 0 osf Drainage

125 ft ft psf psf psf P P Layer

Column | 236.63070 | 682.04922 | O 2,164.0094 | 1,249.3914 0 osf 0 osf Drainage

126 ft ft psf psf psf P P Layer

Column | 237.78450 | 682.63711 | O 2,066.4225 | 1,193.0496 0 bsf 0 bsf Drainage

127 ft ft psf psf psf ps ps Layer

Column | 238.84752 | 683.17875 | O 1,854.2051 | 674.87545

128 ft ft psf psf psf 0 psf 0 psf CCR

Column | 239.81977 | 683.67413 | O 1,783.8141 | 649.25524

129 ft ft psf psf psf 0 psf 0 psf CCR

Column | 240.79201 | 684.16952 | O 1,713.4232 | 623.63504

130 ft ft psf psf psf 0 psf 0 psf CCR

Column | 241.76426 | 684.66490 | O 1,643.0322 | 598.01483

131 ft ft psf psf psf 0 psf 0 psf CCR

Column | 242.73651 | 685.16029 | 0 1,572.6413 | 572.39463

132 ft ft psf psf psf 0 psf 0 psf CCR

Column | 243.70876 | 685.65567 | O 1,502.2504 | 546.77442

133 ft ft psf psf psf 0 psf 0 psf CCR

Column | 244.68101 | 686.15106 | O 1,431.8594 | 521.15422

134 ft ft psf psf psf 0 psf 0 psf CCR

Column | 245.65325 | 686.64644 | 0 1,361.4685 | 495.53401

135 ft ft psf psf psf 0 psf 0 psf CCR

Column | 246.62550 | 687.14183 | O 1,291.0776 | 469.91381

136 ft ft psf psf psf 0 psf 0 psf CCR

Column | 247.59775 | 687.63721 | O 1,220.6866 | 444.2936

137 ft ft psf psf psf 0 psf 0 psf CCR

Column | 248.57000 | 688.13260 | O 1,150.2957 | 418.6734

138 ft ft psf psf psf 0 psf 0 psf CCR

Column | 249.54224 | 688.62798 | 0 1,079.9048 | 393.05319

139 ft ft psf psf psf 0 psf O psf CCR

Column | 250.51449 | 689.12337 | O 1,009.5138 | 367.43299

140 ft ft psf psf psf O psf 0 psf CCR

Column | 251.48674 | 689.61875 | O 939.12291 341.81278

141 ft ft psf psf psf 0 psf 0 psf CCR
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Column | 252.45899 | 690.11414 | O 868.73197 | 316.19258 0 osf 0 osf CCR

142 ft ft psf psf psf P P

Column | 253.43124 | 690.60952 | O 798.34104 | 290.57238

143 ft ft psf psf psf 0 psf 0 psf CCR
Column | 254.40348 | 691.10491 | O 727.9501 264.95217

144 ft ft psf psf psf 0 psf 0 psf CCR
Column | 255.35983 | 691.59219 | O 677.10021 | 360.02057 0 psf 0 psf Final Cover
145 ft ft psf psf psf

Column | 256.30026 | 692.07136 | O 572.93094 | 304.63279 0 bsf 0 bsf Final C
146 ft ft psf psf psf ps ps inatLover
Column | 257.24070 | 692.55054 | O 468.76168 | 249.24501 0 bsf 0 bsf Final C
147 ft ft psf psf psf ps ps inatLover
Column | 258.18114 | 693.02972 | O 364.59242 193.85723 0 psf 0 psf Final Cover
148 ft ft psf psf psf

Column | 259.12158 | 693.50889 | 0 260.42316 | 138.46945 0 osf 0 osf Final Cover
149 ft ft psf psf psf P P

Column | 260.06201 | 693.98807 | O 156.25389 | 83.081669 0 bsf 0 bsf Final C
150 ft ft psf psf psf ps bs inatLover
Column | 261.00245 | 694.46725 | O 52.084631 | 27.69389 0 psf 0 psf Final Cover
151 ft ft psf psf psf
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[-43 Plan of Operation Modification - Final Grade Stability Analysis
Optimized Circular Failure

Analysis Type: Bishop Color Name Unit Effective Effective Piezometric
Last Solved Date: 03/27/2024, 12:28:42 PM Weight Cohesion Friction Surface
(pcf)  (psf) Angle (°)

Factor of Safety: 1.548

[] ccr 86 0 20

] CiayLiner 130 0 28

| | Drainage Layer 115 0 30

] Final Cover 125 0 28

]  Geosynthetics 58 0 195

] Subbase 135 0 28 1

759.18

749.18

739.18

729.18

719.18

709.18

699.18

Elevation

689.18

679.18

669.18

659.18

649.18

639.18
-0.33 49.67 99.67 149.67 199.67 249.67 299.67 349.67 399.67

Distance
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Optimized Circular Failure

Report generated using GeoStudio 2023.1.1. Copyright © 2023 Bentley Systems, Incorporated.

File Information
File Version: 11.05
Title: 1-43 Plan of Operation Modification - Final Grade Stability Analysis
Created By: Villanueva, Niko
Last Edited By: Villanueva, Niko
Revision Number: 50
Date: 03/27/2024
Time: 12:27:25 PM
Tool Version: 23.1.1.829
File Name: I-43 Proposed Final Grades_Section A_240327.gsz
Directory: 1:\25222259.00\Data and Calculations\Geotechnical\Slope Stability\SlopeW Analysis\
Last Solved Date: 03/27/2024
Last Solved Time: 12:28:42 PM

Project Settings

Unit System: U.S. Customary Units

Analysis Settings

Optimized Circular Failure
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: Yes
Optimizations Settings
Maximum lterations: 2,000
Starting Points: 8
Ending Points: 16
Driving Side Maximum Convex Angle: 5 °
Resisting Side Maximum Convex Angle: 1 °
Tension Crack Option: (none)
Distribution
F of S Calculation Option: Constant
Convergence
Geometry Settings
Minimum Slip Surface Depth: 0.1 ft
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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
Under-Relaxation Criteria
Initial Rate: 1
Minimum Rate: 0.1
Rate Reduction Factor: 0.65
Reduction Frequency (iterations): 50

Materials

CCR
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 86 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 20 °
Phi-B: 0 °

Clay Liner
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 130 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Drainage Layer
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 115 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 30 °
Phi-B: 0 °

Geosynthetics
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 58 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 19.5 °
Phi-B: 0 °

Subbase
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 135 pcf
Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °
Pore Water Pressure
Piezometric Surface: 1

Final Cover
Slope Stability Material Model: Mohr-Coulomb
Unit Weight: 125 pcf
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Effective Cohesion: 0 psf
Effective Friction Angle: 28 °
Phi-B: 0 °

Slip Surface Entry and Exit
Left Type: Range
Left-Zone Left Coordinate: (83.06545, 731.20685) ft
Left-Zone Right Coordinate: (147, 723.325) ft
Left-Zone Increment: 100
Right Type: Range
Right-Zone Left Coordinate: (246.03204, 698.56699) ft
Right-Zone Right Coordinate: (293, 695.8824) ft
Right-Zone Increment: 100
Radius Increments: 10

Slip Surface Limits

Left Coordinate: (0, 730.2) ft
Right Coordinate: (377.2, 692.2) ft

Piezometric Surfaces

Piezometric Surface 1

Coordinates

Coordinate 1 | O ft 676 ft
Coordinate 2 | 182.5ft | 681.1 ft
Coordinate 3 | 201.2 ft | 682.1 ft
Coordinate 4 | 203.7 ft | 682 ft
Coordinate 5 | 223.8ft | 675.8 ft
Coordinate 6 | 234.9ft | 675.9 ft
Coordinate 7 | 263.1ft | 684.3 ft
Coordinate 8 | 377.2 ft | 684 ft

Geometry

Name: 2D Geometry

Settings
View: 2D
Element Thickness: 1 ft

Points
X Y
Point1 | Oft 640 ft
Point2 | 377.2ft 640 ft
Point3 | 377.2ft 692.2 ft
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Point4 | 343.6ft 695.9 ft
Point 5 302.7 ft 697.9 ft
Point 6 265.2 ft 690.1 ft
Point 7 263.1 ft 689.3 ft
Point 8 263.1 ft 688.4 ft
Point 9 263.1 ft 688.3 ft
Point 10 | 263.1 ft 684.3 ft
Point 11 | 234.9 ft 675.9 ft
Point 12 | 223.8 ft 675.8 ft
Point 13 | 203.7 ft 682 ft
Point 14 | 201.2 ft 682.1ft
Point 15 | 201.2 ft 684.1 ft
Point 16 | 191.6 ft 684 ft
Point 17 | 182.5 ft 681.1ft
Point 18 | O ft 676 ft
Point19 | Oft 678 ft
Point 20 | 182.5 ft 683.1 ft
Point 21 | 191.6 ft 686 ft
Point 22 | 201.2 ft 686.1 ft
Point 23 | 203.7 ft 686 ft
Point 24 | 223.8 ft 679.8 ft
Point 25 | 234.9 ft 679.9 ft
Point 26 | O ft 678.1ft
Point 27 | 182.5 ft 683.2 ft
Point 28 | 191.6 ft 686.1 ft
Point 29 | 201.2 ft 686.2 ft
Point 30 | 203.7 ft 686.1 ft
Point 31 | 223.8 ft 679.9 ft
Point 32 | 2349 ft 680 ft
Point33 | Oft 679 ft
Point 34 | 182.5 ft 684.1 ft
Point 35 | 191.6 ft 687 ft
Point 36 | 201.2 ft 687.1 ft
Point 37 | 203.7 ft 688 ft
Point 38 | O ft 725.2 ft
Point 39 | 113.97399 ft | 726.5815 ft
Point 40 | 256.51003 ft | 688.33703 ft
Point 41 | 234.9 ft 681.9 ft
Point 42 | 223.8 ft 681.8 ft
Point43 | Oft 730.2 ft
Point 44 | 113.97399 ft | 731.5815 ft
Point 45 | 273.22402 ft | 691.769 ft
Regions
Material Points Area
Region 1 | Subbase 1,2,3,4,5,45,6,7,8,9,10,11,12,13,14,15,16,17,18 16,534 ft2
Region 2 | Clay Liner 18,19,20,21,22,23,24,25,9,10,11,12,13,14,15,16,17 | 650 ft?
Region 3 | Geosynthetics | 19,26,27,28,29,30,31,32,8,9,25,24,23,22,21,20 26.31 ft?
Region 4 | Drainage Layer | 26,33,34,35,36,37,30,29,28,27 184.58 ft?
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Region 5 | CCR 33,38,39,7,40,41,42,37,36,35,34 8,689.4 ft?
Region 6 | Final Cover 38,39,7,6,45,44,43 1,339.4 ft2
Region 7 | Drainage Layer | 37,42,41,40,7,8,32,31,30 109.57 ft2
Slip Results
Slip Surfaces Analysed: 109477 of 112212 converged
Current Slip Surface
Slip Surface: 112,212
Factor of Safety: 1.548
Volume: 1,151.4271 ft3
Weight: 126,959.35 Ibf
Resisting Moment: 11,504,102 Ibf-ft
Activating Moment: 7,429,425.5 |bf-ft
Resisting Force: 44,501.749 |bf
Activating Force: 29,268.743 |bf
Slip Rank: 1 of 112,212 slip surfaces
Exit: (265.15225, 693.78694) ft
Entry: (113.32553, 731.57364) ft
Radius: 68.499226 ft
Center: (248.51788, 943.53514) ft
Slip Columns
X v PWP N?)irS:aI Frictional Cohesive Suction Base_
Strength Strength Strength Material
Stress
Column | 113.64976 | 731.24798 | 0O 30.636178 | 16.289545 | osf 0 pst Final
1 ft ft psf psf psf Cover
Column | 114.45348 | 730.44071 | O 94.896169 50.457188 0 psf 0 psf Final
2 ft ft psf psf psf Cover
Column 115.41246 | 729.47749 | O 162.14379 86.213384 0 osf 0 osf Final
3 ft ft psf psf psf ps ps Cover
Column | 116.37145 | 728.51428 | O 229.39142 121.96958 0 bsf 0 bsf Final
4 ft ft psf psf psf ps ps Cover
Column | 117.33043 | 727.55106 | O 296.63904 157.72578 0 psf 0 psf Final
5 ft ft psf psf psf Cover
Column 118.28941 | 726.58785 | O 363.88667 193.48197 0 psf 0 psf Final
6 ft ft psf psf psf Cover
Column | 119.24840 | 725.62463 | O 431.13429 229.23817 0 bsf 0 bsf Final
7 ft ft psf psf psf ps ps Cover
Column 119.75223 | 725.11858 | O 506.93471 184.50915
g f f osf osf osf 0 psf 0 psf CCR
Column | 120.28447 | 724.89090 | O 580.16643 211.16331
9 ft ft osf osf osf 0 psf 0 psf CCR
Column | 121.30028 | 724.48443 | O 592.15551 215.52698
10 ft ft psf psf psf 0 psf 0 psf CCR
Column 122.31609 | 724.07796 | O 604.14459 219.89065
11 ft ft psf psf psf 0 psf 0 psf CCR
Column | 123.33189 | 723.67149 | O 616.13367 224.25432
12 ft ft psf psf psf 0 psf 0 psf CCR
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Column | 124.34770 | 723.26503 | O 628.12276 228.61799 0 psf 0 psf CCR
13 ft ft psf psf psf

gzlumn 1}t25.36351 ;22.85856 gsf 2451]9.11184 f)is%fz.98166 0 psf 0 psf CCR
(liglumn 1}t26.37931 1Zt22.45209 gsf F6);:2.10092 F2);:7.34532 0 psf 0 psf CCR
gglumn ;Lt27.39512 ]Zt22.04563 (F))sf 664.09 psf §3f1.70899 0 psf 0 psf CCR
g;lumn 1}t28.41092 f7t21.63916 gsf EZfG.07908 F2);1;3.07266 0 psf 0 psf CCR
(;;Jlumn :t29'42673 f7t21.23269 gsf 223;3.06816 F2);?.43633 0 psf 0 psf CCR
:Cliglumn 1}t30.44254 ]Zt20.82622 gsf ;2)1905724 254.8 psf 0 psf 0 psf CCR
(Ziglumn 1}t31.44273 1Zt20.44124 gsf ;:f5.41991 F2)3?.39155 0 psf 0 psf CCR
gilumn 1ilt32.42731 ]Zt20.07774 gsf ;5:1.70691 ESf?;.77174 0 psf 0 psf CCR
g;lumn 1}t33.41189 f7t19.71424 gsf ;;3.99391 F2)(53f7.15193 0 psf 0 psf CCR
gglumn :34'39647 ;19.35073 gsf ;;1]?.2809 F2);?.53212 0 psf 0 psf CCR
gzlumn 1%t35.38106 ;18.98723 gsf ;;25679 :?.91231 0 psf 0 psf CCR
(Ziglumn 1}t36.36564 1Zt18.62373 gsf ;Sf1.8549 F2);7.2925 0 psf 0 psf CCR
gglumn 1ilt37.35022 ]Zt18.26023 gsf ;Zf1.14189 Eff().6727 0 psf 0 psf CCR
g;)lumn 1}t38.33480 1Zt17.89673 gsf F7)29.42889 r2)?;1.05289 0 psf 0 psf CCR
gglumn ;39.31938 ]Zt17.53322 (F))sf l:7)23f9.71589 §§f7.43308 0 psf 0 psf CCR
gglumn 1%t40.30396 ]Zt17.16972 gsf ;2{?.00288 f)S:fO.81327 0 psf 0 psf CCR
gglumn 1}t41.28854 1Zt16.80622 gsf §25.28988 F2)3:1.19’;’»46 0 psf 0 psf CCR
g;lumn 1ilt42.27312 ]Zt16.44272 gsf E:Z.57687 f)’.:f757365 0 psf 0 psf CCR
g;lumn 1}t43.25771 1Zt16.07922 gsf ing.86387 221?.95384 0 psf 0 psf CCR
gglumn ;Lt44.24229 ]Zt15.71571 (F))sf l;8);6.15087 zgf4.33403 0 psf 0 psf CCR
gzlumn 1Z:Lt45.22687 f7t15.35221 gsf glslf5.43786 F3)§)f7.71422 0 psf 0 psf CCR
g;lumn :t46'21145 ;14.98871 gsf §§f4.72486 i:f1.09441 0 psf 0 psf CCR
gglumn 1ilt47.19203 ]Zt14.65207 gsf izf1.76299 2;7.29578 0 psf 0 psf CCR
g;;lumn 1}t48.16861 1Zt14.34228 gsf izz.01669 2;9.20797 0 psf 0 psf CCR
gglumn 1}t49.14518 ]Zt14.03249 gsf 222.2704 z§f1.12016 0 psf 0 psf CCR
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Column | 150.12176 | 713.72270 | O 887.5241 323.03236 0 psf 0 psf CCR
39 ft ft psf psf psf

Zglumn 1}t51.09834 ]Zt13.41292 gsf EZfZ.77781 2§f4.94455 0 psf 0 psf CCR
ch)lumn 1}t52.07492 1Zt13.10313 gsf §25.03152 2;6.85674 0 psf 0 psf CCR
Zglumn ;lt53.05149 ]Zt12.79334 (F))sf S;(S)f3.28522 zgf&76893 0 psf 0 psf CCR
Zglumn 1}t54.02807 f7t12.48355 gsf 225.53893 F3);’,]?.68113 0 psf 0 psf CCR
Zzlumn 1:’-lt54.99993 ;12.18105 gsf 2:f5.69988 5;1;3.2875 0 psf 0 psf CCR
Zglumn 1}t55.96706 ;11.88583 gsf ‘;:}?.98796 23:;1.84823 0 psf 0 psf CCR
Zglumn 1}t56.93419 1Zt11.59061 gsf ?)5;1.27604 2:;?'40897 0 psf 0 psf CCR
Zglumn 1ilt57.90133 Zt11.29539 gsf ?jf&56412 2;7.9697 0 psf 0 psf CCR
Zglumn 1}t58.86846 f7t11.00016 gsf 2;2.8522 F3)1;(9.53043 0 psf 0 psf CCR
Z(g)lumn :t59'83560 f7t10.70494 gsf 2;7.14028 ’a;ilfl.09117 0 psf 0 psf CCR
gglumn 1%t60.80273 ;10.40972 gsf E:);lfl.42836 3:(2.6519 0 psf 0 psf CCR
(Sicl)lumn 1}t61.76986 1Zt10.11450 gsf 23?.71644 I;:f4.21263 0 psf 0 psf CCR
g;lumn 1ilt62.77145 ]Zt09.81460 gsf ?);2.03993 2;6.5142 0 psf 0 psf CCR
gglumn 1}t63.80748 1Zt09.51001 gsf F9);:5.70627 23:.84863 0 psf 0 psf CCR
gzlumn ;lt64.84351 ]Zt09.20543 (F))sf 2§f9.37261 2:?.18307 0 psf 0 psf CCR
gglumn 1%t65.87954 ;08.90084 gsf E:)ff?,.03895 3;0.51751 0 psf 0 psf CCR
(Siglumn 1}t66.90076 1Zt08.62504 gsf 2;5.09128 25;1.9042 0 psf 0 psf CCR
gglumn 1}t67.90716 ]Zt08.37802 gsf ‘;;4.71902 2;4.76871 0 psf 0 psf CCR
gglumn 1}t68.91357 1Zt08.13099 gsf F9);51.34675 2;4.63322 0 psf 0 psf CCR
gglumn ;lt69.91997 ]Zt07.88397 (F))sf 2;3.97449 2;4.49772 0 psf 0 psf CCR
gglumn 1}t70.92637 f7t07.63695 gsf ng?,.60222 F3);(4.36223 0 psf 0 psf CCR
gclnlumn 1:’-lt71.93277 ;07.38993 gsf 2?.22996 5;;4.22674 0 psf 0 psf CCR
gglumn 1}t72.93918 ]Zt07.14291 gsf ?);3.8577 2;4.09124 0 psf 0 psf CCR
gglumn 1}t73.94558 1Zt06.89588 gsf F9);:2.48543 2;3.95575 0 psf 0 psf CCR
gzlumn 1}t74.95198 ]Zt06.64886 gsf ?)ZfZ.11317 z§?.82026 0 psf 0 psf CCR
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Column | 175.95838 | 706.40184 | O 971.7409 353.68476 0 psf 0 psf CCR
65 ft ft psf psf psf

gglumn 1ilt76.96479 ]Zt06.15482 gsf ‘;Zfl.36864 2;3.54927 0 psf 0 psf CCR
g;;lumn 1}t77.97119 1Zt05.90779 gsf F9);9.99638 2;3.41378 0 psf 0 psf CCR
g;lumn ;lt78.97759 ]Zt05.66077 (F))sf 2;0.62411 2;3.27829 0 psf 0 psf CCR
g;lumn 1}t79.98399 f7t05.41375 gsf 2;0.25185 F3);(3.14279 0 psf 0 psf CCR
gglumn :t80'99040 ;05.16673 gsf 2?;9.87958 5;;3.0073 0 psf 0 psf CCR
g;lumn 1i_[t81.99680 ]Zt04.91971 gsf ?)51?.50732 2;2.87181 0 psf 0 psf CCR
(;glumn 1}t82.85870 1Zt04.70815 gsf ?)39.18851 2;2.75577 0 psf 0 psf CCR
Sglumn 1}t83.73643 ]Zt04.49596 gsf IE;ZCQ.94771 2;3.03209 0 psf 0 psf CCR
gzlumn 1}t84.77450 f7t04.24765 gsf 2;9.03451 F3);(2.69972 0 psf 0 psf CCR
gcsnlumn :t85'81258 ;03.99935 gsf S;Sf8.12132 5;;2.36734 0 psf 0 psf CCR
gglumn 1%t86.85065 ;03.75105 gsf 5:)2320813 3;2.03497 0 psf 0 psf CCR
s;;lumn 1}t87.88873 1Zt01-3.50275 gsf 2;6.29493 i§f1.70259 0 psf 0 psf CCR
Sglumn 1i_[t88.92680 ]Zt03.25444 gsf ?)ZCS.38174 z§f1.37022 0 psf 0 psf CCR
%Iumn 1}t89.93560 1Zt02~’,.01918 gsf F9)355.65285 2;1.83286 0 psf 0 psf CCR
gglumn ;lt90.91511 ]Zt02.79695 (F))sf 2;4.80335 z§f1.1597 0 psf 0 psf CCR
gilumn 1Z:Lt91.89462 ;02.57472 gsf ?)ZCZ.95386 3;0.48654 0 psf 0 psf CCR
gglumn 1}t92.87414 1Zt02.35250 gsf 2;1.10436 I;:lf9.81338 0 psf 0 psf CCR
gglumn 1ilt93.85365 ;02.13027 gsf ?)51?.25487 2;9.14022 0 psf 0 psf CCR
(Sizlumn 1}t94.83316 1Zt01.90805 gsf F9);:7.40537 2:1;3.46706 0 psf 0 psf CCR
gglumn ;lt95.81268 ]Zt01.68582 (F))sf 2§f5.55587 zjf77939 0 psf 0 psf CCR
gglumn 1}t96.79219 f7t01.46359 gsf g§$.70638 F3);1f7.12073 0 psf 0 psf CCR
gc;lumn :t97.77170 f7t01.24137 gsf 2;1.85688 5;;6.44757 0 psf 0 psf CCR
gglumn 1ilt98.75122 ]Zt01.01914 gsf ?)2900739 2;5.77441 0 psf 0 psf CCR
(Siglumn 1}t99.73073 1Zt00.79692 gsf F9);1;3.15789 2:1f5.10125 0 psf 0 psf CCR
gglumn ]gtOO.71024 ;00.57469 gsf IEC))éslf6.30839 2;4.42809 0 psf 0 psf CCR
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Column | 201.82500 | 700.32178 | O 944.20353 343.66198 0 psf 0 psf CCR
91 ft ft psf psf psf

gglumn 1Et03.07500 ;00.03819 gsf ‘;Aslfl.84331 2;2.80293 0 psf 0 psf CCR
(giglumn 1gt04.21019 1?t99.78064 gsf F9)21:9.69988 232.02278 0 psf 0 psf CCR
gzlumn 1%t05.23056 299.54915 (F))sf 2;7.77323 2::1.32154 0 psf 0 psf CCR
g;lumn 1%t06.24366 f(;5t99.33135 gsf 2;9.90027 F3);1f2.09572 0 psf 0 psf CCR
gglumn 1%t07.24947 f6t99.12726 gsf 2;6.01276 5;:?.68079 0 psf 0 psf CCR
g;lumn 1Et08.25528 ;98.92316 gsf ?;3.12525 23;?.26585 0 psf 0 psf CCR
gglumn 1Et09.26109 1?t98.71907 gsf ?)5;3.23774 31;7.85091 0 psf 0 psf CCR
gglumn ]gtlo.26690 ;98.51498 gsf IE;if4.35024 2;{5.43597 0 psf 0 psf CCR
ggtl)umn 1gt11.27272 f(;St98.31088 gsf 2;0.46273 F3);’}5.02103 0 psf 0 psf CCR
(;gllumn 1%t12.27853 f6t98.10679 gsf 2:f6.57522 5;1;3.6061 0 psf 0 psf CCR
gglzumn 1%&3.28434 297.90269 gsf E:):fZ.68771 3;2.19116 0 psf 0 psf CCR
(liglaumn 13t14.29015 1€-5t97.69860 gsf ?)2?.8002 2353]:().77622 0 psf 0 psf CCR
:(l?gllumn 13t15.29596 ;97.49451 gsf ?)(53:1.91269 zgf9.36128 0 psf 0 psf CCR
gglsumn 1gt16.30178 1(:St97.29041 gsf F9)(;1:1.02518 2;7.94634 0 psf 0 psf CCR
§8I6umn 1%t17.30759 297.08632 (F))sf ;8)2:.13767 zgf653141 0 psf 0 psf CCR
gg;umn 1%t18.31340 296.88223 gsf igf?,.25016 3;5.11647 0 psf 0 psf CCR
(liggumn 13t19.31921 1€-5t96.67813 gsf §§1=936265 235.70153 0 psf 0 psf CCR
:Cliggumn 1Et20.32502 ;96.47404 gsf iffS.47514 2;2.28659 0 psf 0 psf CCR
(licl)(l)umn 1gt21.32327 1?t96.28396 gsf §§f5.59843 2;2.33147 0 psf 0 psf CCR
gclallumn 1%t22.31396 296.10791 (F))sf l;8);9.68619 2;0.17959 0 psf 0 psf CCR
g<1:~I2umn 1%t23.30465 fE__'>t95.93185 gsf ng?,.77396 F3);?3.02771 0 psf 0 psf CCR
(;clJlsumn 1%t24.16823 f6t95.77839 gsf §5f8.62031 5;;6.15194 0 psf 0 psf CCR
gcljllumn 1Et25.02936 ;95.63768 gsf §§f7.35385 2:f5.69099 0 psf 0 psf CCR
(licl)lsumn 1gt26.01517 1?t95.48713 gsf §§f9.39196 2;2.79309 0 psf 0 psf CCR
g;;lsumn ]gt27.00097 ;95.33658 gsf §§f1.43006 221:9.8952 0 psf 0 psf CCR
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Column | 227.98678 | 695.18603 | O 843.46817 306.99731 0 psf 0 psf CCR
117 ft ft psf psf psf

gcljlsumn 1Et28.97258 ;95.03548 gsf 335.50627 2(:]:1.09941 0 psf 0 psf CCR
(licl)lgumn 1gt29.95839 1?t94.88493 gsf §§f7.54437 2Sf1.20152 0 psf 0 psf CCR
ggtljumn 1%t30.94419 ;94.73438 (F))sf ;83?58248 ng&30363 0 psf 0 psf CCR
g;llumn ?193000 f(;5t94.58383 gsf g:f1.62058 F2)?1:5.40573 0 psf 0 psf CCR
(;glzumn 1%t33.04217 f6t94.41610 gsf i(s)f3.08363 F2);2.29854 0 psf 0 psf CCR
:Clig;umn 1Et34.28072 ;94.23117 gsf ;32.72201 §§1c8.52722 0 psf 0 psf CCR
(ligllumn 1Et35.38552 1§t94.06622 gsf ;??.4794 f)§f5.16318 0 psf 0 psf CCR
g;lsumn ]gt36.35655 ;93.92123 gsf ;Zf535581 Effz.20644 0 psf 0 psf CCR
ggéumn ?732758 f(;5t93.77625 gsf ;Sf723222 F2);(9.24969 0 psf 0 psf CCR
(;;J;umn 1%t38.29862 f6t93.63126 gsf I:7);9.10862 F2);6.29294 0 psf 0 psf CCR
gglgumn 1%t39.26965 293.48628 gsf ;ffo.98503 izf?).3362 0 psf 0 psf CCR
Column | 240.24068 | 693.34130 | O 742.86144 270.37945 0 psf 0 psf CCR
129 ft ft psf psf psf

:(l?ggumn 13t41.21171 ;93.19631 gsf ;jf4.73785 ESZ.42271 0 psf 0 psf CCR
ggllumn 1gt42.18275 1(:St93.05133 gsf F7);55.61425 r2)(55;1.46596 0 psf 0 psf CCR
%)Izumn 1%t43.15378 292.90635 (F))sf F7);8.49066 ng1.50921 0 psf 0 psf CCR
:Cllglsumn 1%t44.12481 292.76136 gsf ;:}9.36707 5)51:8.55247 0 psf 0 psf CCR
(ligllumn 13t45.09155 1€-5t92.63024 gsf ;2?.58199 FZ)Z:G'SIOM 0 psf 0 psf CCR
:Cliglsumn 1Et46.05400 ;92.51299 gsf 2;5.26873 f)?f?a.05712 0 psf 0 psf CCR
Column | 247.01644 | 692.39573 | O 684.95548 249.30341 0 psf 0 psf CCR
136 ft ft psf psf psf

gg;umn 1%t47.97888 292.27847 (F))sf l:6);4.64222 ijf554969 0 psf 0 psf CCR
gglgumn 1%t48.94133 fE__'>t92.16122 gsf gff4.32897 szilfl.79597 0 psf 0 psf CCR
(;;J;umn 1%t49.90377 f6t92.043»96 gsf 2;4.01571 F2)3;8.04225 0 psf 0 psf CCR
gz(l)umn 1Et50.86622 ;91.92670 gsf 2451]?.70246 EJE;:LZSSSS 0 psf 0 psf CCR
(lizllumn 1gt51.82866 1?t91.80945 gsf F6)21:3.3892 F2);9.53482 0 psf 0 psf CCR
:(lizlzumn 13t52.79110 ;91.69219 gsf 2§f3.07595 E;G.7811 0 psf 0 psf CCR
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Column | 253.75358 | 691.57493 | O 612.76209 223.02716 0 osf 0 osf CCR
143 ft ft psf psf psf ps ps

Column 25472734 | 691.61873 | O 642.68899 341.7238 0 osf 0 osf Final
144 ft ft psf psf psf ps ps Cover
Column | 255.71236 | 691.82360 | O 581.96321 309.43533 0 psf 0 psf Final
145 ft ft psf psf psf Cover
Column | 256.69738 | 692.02847 | 0 521.23743 277.14686 0 psf 0 psf Final
146 ft ft psf psf psf Cover
Column | 257.68240 | 692.23334 | 0 460.51165 244.85839 0 bsf 0 bsf Final
147 ft ft psf psf psf ps ps Cover
Column | 258.66742 | 692.43820 | O 399.78587 212.56992 0 bsf 0 bsf Final
148 ft ft psf psf psf ps ps Cover
Column | 259.65243 | 692.64307 | O 339.06009 180.28145 0 psf 0 psf Final
149 ft ft psf psf psf Cover
Column | 260.63745 | 692.84794 | O 278.33431 147.99298 0 osf 0 psf Final
150 ft ft psf psf psf ps ps Cover
Column 261.62247 | 693.05281 | O 217.60853 115.70451 Final
151 ft ft psf psf psf 0 psf 0 psf Cover
Column | 262.60749 | 693.25767 | O 156.88275 83.416036 0 psf 0 psf Final
152 ft ft psf psf psf Cover
Column | 263.61306 | 693.46682 | O 94.889892 50.453851 0 psf 0 psf Final
153 ft ft psf psf psf Cover
Column | 264.63919 | 693.68023 | 0 31.629964 16.81795 Final
154 ft ft psf psf psf 0 psf 0 psf Cover
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Calc. No.

Rev. No.
Job No. 25222259.00 Job: Edgewater 143 Ash Disposal Facility By: MJT Date: 01/19/2024
Client: WPL Subject: Unit Gradient Calculation (4:1) Chk'd: DLN Date: 03/12/2024

Purpose: To determine the maximum length of 4H:1V slope that the final cover drainage layer (geocomposite) can carry
infiltrating water and remain stable, and the recommended minimum interface friction angle for final cover stability.

Approach: Use the unit gradient method to determine the maximum slope length.

References: 1. Landfilldesign.com

2. "GRI-GC8, Determination of the Allowable Flow Rate of a Drainage Geocomposite". Geosynthetics
Research Institute, 2001

3. "Beyond a factor-of-safety value, i.e., the probability of failure". GRI Newsletter /Report, Vol. 15, no. 3

4. "Designing with Geosynthetics". R.M. Koerner, Prentice Hall Publishing Co., Englewood Cliffs, NJ, 1998

5. "Hydraulic Design of Geosynthetic and Granular Liquid Collection Layers". J. P. Giroud, J. G. Zornberg and
A. Zhao, Geosynthetics International, Vol. 7, Nos 4-5

6. "Lateral Drainage Design update - part 2". G. N. Richardson, J. P. Giroud and A. Zhao, Geotechnical
Fabrics Report, March 2002

7. HELP Model "User's Guide", Table 4: Default Soil, Waste, and Geosynthetic Characteristics

8. Soong, T.Y. and Koerner, R.M. (1997), “The Design of Drainage Systems over Geosynthetically Lined Slopes”,
Geosynthetics Research Institute, Report #19.

8. SCS Engineers, Plan Modification Addendum No. 1, Edgewater 143 Ash Disposal Facility,

Final Cover Grades Plan Sheet, March 2024 [ )
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With Darcy's Law: Q “-':Sﬁ‘- cover soil

Q = k X i X A (saturated)

Inflow of water in the Drainage Material

Qout

Q, = keeg X 1 X A = keeg X 1 X L, X1 - Geccomposite

Outflow of water from the geocomposite at the toe of the slope

Qo = keomp X 1 X A = Keomp X 1 X 1 X1 = Brequired X sinp = 0 XjX1

where 0 = kegmp X t
Inflow equals Outflow (Factor of Safety = 1) (minimum allowable outflow to
Q. = Quu keep head within geocomposite)

This results in a required transmissivity of the geocomposite of:
Kieg X L,
sinB

3] =

required

Which results in the ultimate transmissivity after multiplying by the Total Servicability Factor (TSF)

0 Brequired X FSq X RF;, X RF, X RF, X RFy

ultimate
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Calc. No.

Rev. No.
Job No. 25222259.00 Job: Edgewater 143 Ash Disposal Facility By: MJT Date: 01/19/2024
Client: WPL Subject: Unit Gradient Calculation (4:1) Chk'd: DLN Date: 03/12/2024

Assumptions: 1. Soil hydraulic gradient j = 1.

2. Typical topsoil in the site area is assumed to be silty clay based on the Preliminary Site Feasibility Report
prepared by Mead and Hunt, Inc. in December 1977. Estimated permeability of ~ 1.90E-05  cm/sec is
from the HELP Model User's Guide.

3. Geocomposite hydraulic gradient = sin where B=14" (4:1 horizontal /vertical final cover slope).

4. Factor of safety and transmissivity reduction factors are from recommended values in
GRI report #19 (Leachate collection system example) and HELP model "Users Guide"

5. Maximum 4:1 horizontal final cover slope length from crest to toe drain is 167 feet as shown in

the Plan Modification Addendum final cover drawings.

Calculation: Constants

L, = Drainage pipe spacing or length of slope measured horizontally = See Below
kg = Permeability of the vegetative supporting soil = 1.90E-05 cm/sec
S = The liner's slope, S = tan B = 25% B = 14°
FSyope = Minimum factor of safety against sliding, for soil/geocomposite or = 15

geocomposite /geomembrane interfaces

8reqa = Minimum interface friction angle = tqn'l(FSs,ope*tqn(b)) = 2046 degrees

FSy = Overall factor of safety for drainage = 20

RF,, = Intrusion Reduction Factor = 1.1

RF, = Creep Reduction Factor = 1.2

RF.. = Chemical Clogging Reduction Factor = 1.1

RF,. = Biological Clogging Reduction Factor = 14

Determine the ultimate transmissivity based on a given slope length

L, L, B
(feet) (meter) (m?/sec)
167 51 1.57E-04 |~ Total slope length (4H:1V slope only)

Conclusions: For the proposed design with a toe-of-slope drainage outlet and the assumed vegetative layer hydraulic

2 . - X .
conductivity, a minimum transmissivity of 1.57E-04 ~m"/sec is required for the final cover sideslopes

For ease of construction, the same drainage geocomposite required for the 3% final cover plateau

could also be used on the final cover sideslopes.

A minimum interface friction angle of 20.6 degrees is required to achieve a minimum recommended

final cover slope stability safety factor of 1.5.
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Rev. No.
Job No. 25214060 Job: Edgewater By: BJM Date: 1/22/15
Client: ~ Wisconsin Power & Light Company Subject: Unit Gradient Calculation (3%)  Chk'd  ZB Date: 01/27/15

Purpose: To determine the maximum length of 3% slope that the final cover plateau drainage geocomposite can carry

infiltrating water and maintain the flow within the geocomposite.

Approach: Use the unit gradient method to determine the maximum slope length.

References: Landfill Design.com
"GRI-GC8, Determination of the Allowable Flow Rate of a Drainage Geocomposite". Geosynthetics Research Institute,
2001.

"Beyond a factor-of-safety value, i.e., the probability of failure". GRI Newsletter /Report, Vol. 15, no.3.

"Designing with Geosynthetics". R.M. Koerner, Prentice Hall Publishing Co., Englewood Cliffs, NJ, 1998.

"Hydraulic Design of Geosynthetic and Granular Liquid Collection Layers". J.P. Giroud, J.G. Zornberg and A. Zhao,
Geosynthetics International , Vol. 7, Nos 4-5.

"Lateral Drainage Design update - part 2". G.N. Richardson, J.P. Giroud and A. Zhao, Geotechnical Fabrics Report,
March, 2002

Giroud, Zornberg, and Zhao, 2000, "Hydraulic Design of Liquid Collection Layers", Geosynthetics International
HELP Model "User's Guide" Table 4 - Default Soil, Waste, and Geosynthetic Characteristics

Soong, T.Y. and Koerner, R.M. (1997), “The Design of Drainage Systems over Geosynthetically Lined Slopes”,
Geosynthetics Research Institute, Report #19.

With Darcy's Law:
Q=k*i*A
Qrunoff
Inﬂow of wa_ter in the geocomposite cover soil
Qin =kyeg *1* A=keg * 1%Ly * 1 (saturated)
Outflow of water from the geocomposite at the toe of Quut
the slope o }
Qoul = kcomp *i*A= kcomp Firtrl= Q'cquircd * Sil’lb geocompOSIte

Inflow equals outflow (Factor of Safety = 1)
Qin = Qoue=0 *1* 1 where 0 =k, * t (minimum allowable outflow to keep head within geocomposite)

This results in a required transmissivity of the geocomposite of:
Kyeq *Lh

erequired = .‘3

sinb

Which results in the ultimate transmissivity after multiplying by the Total Servicability Factor (TSF)
eultimate = erequired * FSd * RFin * RFcr * RFcc * RFbc
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Calc. No.
Rev. No.
Job No. 25214060 Job: Edgewater By: BJM Date: 1/22/15
Client: ~ Wisconsin Power & Light Company Subject: Unit Gradient Calculation (3%) Chk'd 7B Date: 01/27/15
Calculation:
. . . . See Below
L,= Drainage pipe spacing or length of slope measured horizontally =
k.., = Permeability of the vegetative supporting soil = |1.9E-05  cm/sec
S = The liner's slope, S = tanb = [3% b (degrees) = 1.7
FSd = Overall factor of safety for drainage =2
RF,, = Intrustion Reduction Factor =11
RF,, = Creep Reduction Factor =|1.2
RF,. = Chemical Clogging Reduction Factor =11
RF,. = Biological Clogging Reduction Factor =114

Assumptions:

Determine the maximum slope length for transmissivities of example products currently available

L, L, SH
(feet) (meter) (m®/sec)

319 97 2.5E-03 GSE FabriNet TRx Geocomposite (Double-Sided), 300 mil
115 35 9.0E-04 GSE FabriNet Geocomposite (Double-Sided), 300 mil

64 19 5.0E-04 GSE FabriNet Geocomposite (Double-Sided), 250 mil

13 4 1.0E-04 GSE FabriNet Geocomposite (Double-Sided), 200 mil

Determine the ultimate transmissivity based on a given slope length

L, L, SH
(feet) (meter) (m*/sec)
335 102 2.6E-03 ~ Total slope length (3% slope only)

1:\25214060\Reports\,

1. Soil hydraulic gradient j = 1.

2.Typical topsoil in the site area is classified as silty clay based on the Preliminary Site Feasibility Report. Prepared by
Meand and Hunt, inc. in December 1977. Estimated permeability of 1.9E-05 cm/sec is from the HELP Model User's Guide.
3.

4.

Geocomposite hydraulic gradient = sinf3 where 3=2° (3% final cover slope).

Factor of safety and transmissivity reduction factors are from recommended values in

GRI report #19 (Leachate collection system example) and HELP model "Users Guide".

. Maximum horizontal final cover slope length at 3% is 335 feet as shown on
the expansion final grades plan sheet.

. Geocomposite transmissivities for GSE products were tested at a gradient of 0.1 and

normal load of 10,000 psf.
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Calc. No.
Rev. No.
Job No. 25214060 Job: Edgewater By: BJM Date: 1/22/15
Client: ~ Wisconsin Power & Light Company Subject: Unit Gradient Calculation (3%) Chk'd: ZB Date: 01/27/15
Conclusions: For the proposed design with a toe-of-slope drainage outlet and the assumed vegetative layer hydraulic
conductivity, a minimum transmissivity of 2.63E-03 m2/sec is required. Since this transmissivity is not
achieved by the GSE FabriNet TRx Geocomposite (Double-Sided), 300 mil, a pipe system has been
designed to provide the necessary drainage for the final cover plateau. The drainage pipe system layout
will maintain the flow within the geocomposite when the flow length to the drainage outlet is a maximum of
319 feet and the geocomposite minimum transmissivity is 2.5E-03 m2/sec.
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Calc. No.

Rev. No.
Job No. 25214060 Job: Edgewater By: BJM Date 1/8/2015
Client:  Wisconsin Power & Light Company Subject: Liner Side Slope Drainage Layer Stability Chk'd: ZB Date 1/13/2015
EVALUATION:
Evaluate the landfill liner side slope drainage layer for static veneer slope stability.
The side slope on the south expansion base runs at a 3:1 slope for a maximum 45 feet (conservative, longest slope)

The following calculations evaluate the static veneer slope stability of the 3:1 slope.

REFERENCES:
1.) Koerner, Robert M. & Te-Yang Soong, Analysis and Design of Veneer Cover Soils, Geosynthetic Research Institute.
2.) U.S. Department of Transportation - Federal Highway Administration Recycled Materials, Coal Bottom Ash User's Guide

EQUATIONS:

FS = (-b+(b>-4*a*c)'/?)/(2%a)

a = (Wa-Np*cosB)*cosf3 Active
b = -((Wa-Na*cosB)*sinB*tan@+(N,*tand+C,)*sinB*cosB+(C+W,*tan®)*sinf3) W, Wedge
¢ = (Ny*and+C,)*(sinB)*tan®

Na = Wyp*cos Passive We

W, = g*h*¥(L/h-1/sinB-tanB/2) Wedge
W, = (@*)/sn28) T

Ca = cqlL-h/sinp) Drainage Material

Na
DEFINITIONS OF VARIABLES:
FS = Factor of Safety
a, b, & ¢ = intermediate variables (= calculated variable)
N, = Effective force normal to the failure plane of the active wedge ( = calculated variable)
W, = Total weight of active wedge (= calculated variable)
W, = Total weight of passive wedge (= calculated variable)
B = Soil slope angle beneath the geomembrane ( = 18.42 degrees or 0.322 radians

based on liner slope of 3 to 1 )

@ = Friction angle of the drainage layer material ( = 35 degrees, 0.611 radians based on Ref #2)
O = Interface friction angle for liner system geosynthetics ( to be determined)
¢, = Adhesion for liner system geosynthetics at active wedge ( to be determined) , Variable+
g = Unit weight of the drainage layer material ( = 110  pcf based on conservative wet density of drainage material).

C = Cohesive force along the failure plane of the passive wedge ( assumed O for drainage layer material)
C, = Adhesive force of the active wedge for the liner system geosynthetics

h = Thickness of the drainage layer material(= 1.0 foot based on base design)

L = Length of slope measured along the geomembrane ( = 45  feet based on base design)

1:\25214060\Reports\Appendices\Appendix C-Geotechnical Analysis\C2\[Liner Side Slope Drainage Stability_150108_CHECKED.xIs]Side Slope

03/16/2026 - Classification: Internal - ECRM13697025



Calc. No.
Rev. No.
Job No. 25214060 Job: Edgewater By: BJM Date 1/8/2015
Client:  Wisconsin Power & Light Company Subject: Liner Side Slope Drainage Layer Stability Chk'd: 7B Date 1/13/2015
CALCULATIONS:
To determine the minimum adhesion necessary for a range of interface friction angles to reach a
FS of 1.3 or greater.
d [ Wy W, Ny C, a b c FS
(deg) | (rad) (Ib/f’rz) (Ib/ft) (Ib/ft) (Ib/ft) (Ib/ft) (Ib/ft) (Ib/ft) (Ib/ft)
11 0.192 22 4,584 183 4,349 920 434 -671 123 1.3
12 0.209 20 4,584 183 4,349 837 434 -670 123 1.3
13 0.227 18 4,584 183 4,349 753 434 -669 123 1.3
14 0.244 16 4,584 183 4,349 669 434 -668 123 1.3
15 0.262 14 4,584 183 4,349 586 434 -667 122 1.3
16 0.279 13 4,584 183 4,349 544 434 -679 125 1.3
17 0.297 11 4,584 183 4,349 460 434 -678 125 1.3
18 0.314 4 4,584 183 4,349 377 434 -678 125 1.3
19 0.332 7 4,584 183 4,349 293 434 -679 125 1.3
20 0.349 4 4,584 183 4,349 167 434 -667 122 1.3
21 0.367 2 4,584 183 4,349 84 434 -667 123 1.3
22 0.384 0 4,584 183 4,349 0 434 -669 123 1.3
Adhesion vs. Interface Friction Angle
25
20 ~
N \\
=
N—'
g 10 FS<1.3
[%)]
< e \\
0 T T T T T T T T T T T v
10 11 12 13 14 15 16 17 18 19 20 21 22 23
Interface Friction Angle (deg)
CONCLUSION:
The landfill liner side slope drainage layer was evaluated for static veneer slope stability along its longest slope.
Drainage layer material is assumed to be bottom ash, if an alternative material is used this calculation will need to
be re-evaluated. Calculations were performed to determine the minimum adhesion necessary for a range of
interface friction angles to reach a FS of 1.3 or greater. Each interface friction angle and the coinciding adhesion
was graphed in order to easily determine if a material interface is acceptable along the side slope.
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Estimated Closure Plan Schedule

Edgewater 1-43 Ash Disposal Facility

ID |Task Name Duration Start Finish 2030
Apr l May | Jun l Jul l Aug l Sep l Oct l Nov l Dec | Jan l Feb l Mar l Apr l May l
1 Closure of Phase 4 Module 1 241 days Sat 6/1/30 Mon 1/27/31 ,
2 CCR filling ceases 1 day Sat 6/1/30 Sat 6/1/30 |
3 Other regulatory permits - none 0 days Sat 6/1/30 Sat 6/1/30 & 611 :
4 Notification of Intent to Close 0 days Mon 7/1/30 Mon 7/1/30 7M1 :
5 Construction Activities 180 days Tue 7/2/30  Sat 12/28/30
6 Notification of Closure Completion Odays Sat12/28/30 Sat 12/28/30
7 Documentation 30days Sun 12/29/30  Mon 1/27/31
8 State Submittal:Documentation Report Odays Mon 1/27/31  Mon 1/27/31 1/27

Task
Split
Milestone
Project: Closure Plan
Date: Thu 2/12/26 Summary

Project Summary
External Tasks

External Milestone

4
—
—

4

Inactive Milestone
Inactive Summary
Manual Task

Duration-only

<>

Manual Summary Rollup ¢

Manual Summary

Start-only

*

Finish-only
External Tasks
External Milestone
Progress

Deadline

| |G]
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