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1 SITE LIFE

1.1 Solid Waste Generation

The Skyline Landfill accepts waste generated in Dallas and Ellis Counties, Texas, and
surrounding areas. The Skyline Landfill has been designed to continue to provide
disposal capacity for waste generated from the areas identified as well as other
neighboring counties. The Skyline Landfill receives approximately 1,040,000 tons of
waste annually (about 3,333 tons per day). The facility accepts waste the equivalent of
six days per week (approximately 312 days per year). The landfill projects that the
waste acceptance rate will increase at an annual rate of 1.4 percent for the life of the
facility based on North Central Texas Council of Governments’ population projections for
the combined population of Dallas and Elis counties.

1.2 Airspace Utilization

An airspace utilization factor (ratio of tons disposed to in place cubic yard volume) of
0.77 wilt be used to calculate the projected site life based on the approximate volume
available for deposition of solid waste. The airspace utilization factor is based on
previous performance at the facility.

1.3 Landfill Capacity

The total landfili capacity is defined as the volume between the liner and the final cover,
and was estimated using TerraModel computer software. The total remaining landfill
disposal capacity is approximately 53,505,000 cubic yards (cy) of waste and daily cover,
based on the March 4, 2012 aerial topography.

1.4 Site Life Calculations

The capacity for solid waste in tons was calculated by multiplying the airspace utilization
factor of 0.77 by the remaining solid waste capacity (cubic yards). The remaining solid
waste capacity for the site is approximately 41,198,850 tons.

The proposed site will reach its approximate waste capacity of 41,198,850 tons in
approximately 32 years based on the increasing waste acceptance rate.

Biggs & Mathews Environmental D4-1 Skyline Landfill
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Skyline Landfili
AIRSPACE ESTIMATE

Required: Calculate the fotal remaining fandfill capacity using TerraModel software.

Solution:
SURFACE TC SURFACE VOLUME REPORT

Biggs and Mathews Envircnmental
1700 Rokert Road, Buite 100
Mansfield, TX 760383
817-563~1144

Project: H:\Projects\Skyline\Expansion model.pro
Report Generated: Wednesday, April 04, 2012 9:55:33 AM
Where the second surface is above the first the volume is reported as fill.
Where the secend surface is below the first the volume is reported as
excavation.

Shrinkage/swell factors: Excavation 1.06000 Fill 1.0000
First Surface Number Second Surface Number
Layer Name of Peints Layer Name of Points
DTM_P-COVER 1,258 DTM _3-4-12 EG 87,991
Volume limited to that within the constraining boundary - Object 114080
Area within boundary: 6,116,685.68 Sg. Ft, {140.4198 Rhcres)
Total triangulated area: 6,2%2,39%1.66 Sg. Ft. (144.4534 Acres)
Excavation Volume (Cu. ¥d.) Fill volume (Cu. ¥Yd.}

1,385.8 20,627,805.8

Net Difference: 20,0626,419.9 Cu. Yd. Borrow
Existing In-place waste and daily/intexim cover in Phase 1 and 2:
(Ag of 3-4-2012})

20,626,000 CY

Total airspace for site: 74,131,000 CY

Checked by DLC
Date: 4/4i12

Remaining airspace for site as of 3-4-2012: 74,131,000 - 20,626,000 = 53,505,000 CY

Biggs & Mathews Environmentat
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Prepared by: SAB Skylin e Landfill Chacl;)eat:;y:m ?;Lg

Date; 4/5412
CAPACITY AND SITE LIFE
Required: Estimate the remaining site life for the proposed configuration.
Assumptions:
1. The waste acceptance rate will increase at an annual rate of 1.4%.
2. Beginning Waste Accepted = 1,040,000 fons
3. Airspace Utilization Factor = 0.77
4. The facility accepts waste 312 days per year (6 days a week).
Solution:
AUF: 0.77 Total remaining waste volume = 53,505,000 cy
Year 1 Waste: 1,040,000 tons Tolai remaining waste tonnage = 41,198,850 tons
Drays Operating 312
Year Annual Waste Daily Waste Accumulated Remaining | Annual Waste | Accumulated Remaining
({tons) (tons/day} Waste (tons) | Capacity {tons) fey) Waste (cy) Capacity (cy}
1 1,040,000 3,333 1,040,000 40,158,850 1,350,649 1,350,649 52,154,351
2 1,054,560 3,380 2,004,560 38,104,290 1,369,558 2,720,208 50,784,792
3 1,069,324 3,427 3,163,884 38,034,966 1,388,732 4,108,940 | 49,386,060
4 1,084,294 3,475 4,248,178 36,950,672 1,408,175 5,517,115 | 47,987,885
5 1,089,474 3,524 5,347,653 35,851,197 1,427,889 5,945,004 46,559,996
5 1,114,867 3,573 6,462,520 | 34,736,330 1,447,879 8,382,883 45,112,117
7 1,130,475 3,823 7,592,995 33,605,85'5 ' 1,468,150 9,861,033 43,643,967
8 1,146,302 3,674 8,738,297 32,459,553 1,488,704 11,348,736 42,155,264
9 1,162,350 | 3,725 9,901,647 31,297,203 1,509,546 12,855,282 4(,645718
10 1,178,623 3,778 11,080,270 30,118,580 1,530,679 14,389,861 39,115,039
11 1,185,124 3,831 12,275,304 28,923,456 | 1,552,109 15,942 670 37,662,830
12 1,211,858 3,684 13,487,250 27,711,600 1,573,838 17,515,909 35,889,091
13 1,228,821 3,939 14,716,071 268,482 779 1,695,872 19,111,781 34,393,219
14 1,246,025 3,994 15,062,096 25,236,754 1,618,214 20,729,995 32,775,005
i5 1,263,469 4,050 17,225,565 23,873,285 1,640,869 22,370,864 31,134,136
18 1,284,158 4,106 18,506,723 22,692,127 1,663,841 24,034,706 29,470,294
17 1,299,094 4,164 19,805,817 21,393,033 1,687,135 25,721,841 27,783,159
18 1,317,281 4,222 21,123,098 | 20075751 1,710,755 27,432,596 26,072,404
18 1,335,723 4,281 22,458 822 18,740,028 1,734,706 29,167,302 24,337 695
20 1,354,424 4,341 23,813,246 17,385,604 1,798 682 30,826,293 22,578,707
21 1,373,385 4,407 25,186,631 16,012,219 1,783,617 32,709,911 20,795,089
22 1,382,613 4,464 26,578,244 14,619,608 1,808,588 34,518,499 18,986,501
23 1,412,109 4,526 27,991,353 13,207,497 1,833,908 36,352,407 17,152,593
24 1,431,879 4589 29,423,232 11,775,618 | 1,859,583 38,211,980 15,293,010
28 1,451,925 4,654 30,875,158 10,323,692 1,885,617 40,097 807 13,407,383
26 1,472,252 4,712 32,347,410 8,851,440 1,812,016 42,009,623 11,495,377
27 1,492,864 4,785 33,840,274 7,358,576 1,938,784 43,948,407 9,656,593
28 1,513,764 4,852 35,354,037 5,844,813 1,985 927 45,914,334 7,590,666
29 1,534,957 4,920 36,888,994 4,309,856 1,583,450 47 907,784 5,697 216
30 1,656,446 4,689 38 445 440 2,753,410 2021358 49 828,143 3,675,857
31 1,878,236 5,058 40 023,678 1,175,174 2,049 857 51,878 800 1,526,200
32 1,600,331 5129 41,624,008 -425 158 2,078,353 54,057,153 -552,153
Biggs & Mathews Environmentat Skyline Landfill
MAPROMC MO 201P\Part 3 Att D Site Life Calcs Rev. 0, 4/5/12
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Prepared by. SAB 3 kyl ine Landfill Checié;eac:::vy:4 "?]Lg

Date: 4/6112
CAPACITY AND SITE LIFE

Airspace Consumption
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1 GEOTECHNICAL TESTING

30 TAC §330.63(e)(5)

The geotechnical report is based on the previous and current field explorations
described in Attachment E — Geology Report. Geotechnical tests were performed on
samples recovered from the borings to evaluate the physical and engineering properties
of the subsurface materials. The results of the laboratory tests are provided in
Attachment E, Appendix E5 — Laboratory Tests and on the boring logs in Attachment E,
Appendix E2 — Site Exploration Data.

Numerous tests for Atterberg limits, gradation, and percent passing the number 200
sieve have been performed during the previous field explorations. These test results
were used to classify the soils according to the Unified Soil Classification System
(USCS) and to evaluate the engineering properties of the soils.

Unit dry weight and natural moisture content tests were performed to determine the
physical properties of the soils. These test resuits were used in the evaluation of slope
stability and in the settlement and heave analysis.

A total of five vertical (two from Stratum | and three from Stratum ll) and one horizontal
(Stratum 1) hydraulic conductivity tests have been performed on undisturbed samples
from the current and previous explorations on the units that will form the bottom and
sides of the proposed excavations. Aftempts to trim horizontally oriented undisturbed
samples from Stratum [l that will form the sides of the excavations for laboratory
hydraufic conductivity tests were unsuccessful. All of the Stratum I samples
experienced some disturbance when attempts were made to trim them in a horizontal
orientation. Therefore, field tests from the previous explorations were used to determine
the horizontal permeability of the excavation sidewall soils. The laboratory and field test
results were used to evaluate the hydrogeologic parameters of the site and the hydraulic
conductivity of engineered fill constructed from on-site materials.

Triaxial shear strength tests were performed on selected samples to evaluate the shear
strength of the soils. These test results were used to evaluate slope stability.

Biggs & Mathews Environmental D5-1 Skyline Landfili
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2 SUBSURFACE MATERIALS

30 TAC §330.63(e)(5)

The information from the field explorations included in Attachment E —~ Geology Report
indicates that the subsurface materials at the site consist of clays. The generai soil
units that have been identified at the site are summarized in Table D5-1.

Table D5-1
Skyline Landfill
Generalized Site Stratigraphy

. Average Depth to | Average Thickness
Geﬁ:ﬁ?'c Lithology Top of Unit of Unit
(ft) (ft)
Stratum | - :
Weathered Taylor | Clay and weathered shale N/A 45
Marl

Stratum H —

Unweathered Shale, clayey 45 400
Taylor Marl

2.1 Material Properties

The laboratory test results are included in Attachment E, Appendix E5 — Laboratory
Tests and are summarized on Table D3-2. These test resuits were reviewed along with
the boring logs to develop generalized soil properties for use in the analyses. As shown
on the cross sections in Attachment E, Appendix E3 — Site Geologic Data, the landfill
excavation will encounter mostly clay.

2.2 Material Requirements

On-site soils will be required for construction of the compacted soil liner and protective
cover components of the liner system, and for the infiltration layer and erosion layer
components of the final cover system. On-site soils will aiso be required for operational
cover (daily and intermediate) and general earthfill. Typical material requirements for
the various landfill components are summarized in Table D5-3.

The soil liner and final cover infiltration layer must be constructed from soils that can be
compacted to form a low hydraulic conductivity barrier. The ciassification and hydraulic
conductivity test results indicate that the Stratum | and Stratum |l soils excavated from
the site will be satisfactory for use as compacted soil liner and infiltration layer material.

Skyline LangfilF
Rev. 0, 4/12/12
Part 1, Attachment D5

Biggs & Mathews Environmental pD5.2
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Protective cover and erosion layer soils will not contain large rocks. Operational cover
soils will not have been previously mixed with waste materials and erosion iayer material
will be capable of sustaining vegetation. The test results and boring logs indicate that
any of the soil material excavated from the site will be suitable for use as operational
and protective cover and that the surficial soils will be suitable for use as the upper layer
of the final cover system erosion layer.

General earthfill used to construct the site roads and embankments will consist of
medium to low plasticity soils. The classification test resuits indicate that the on-site
solls are suitable for use as structural fill material.

Bigys & Mathews Environmental D5-3 Skyline Landfil
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3 EARTHWORK

30 TAC §330.337(e)

3.1 Excavation

The cross sections in Attachment D2 show that the excavation will be up to 160 feet
below the surrounding ground surface. The excavation may encounter any of the
materials identified in Stratums | and Il. The excavated materials should be visually
classified and may be stockpiled separately according to the construction material
properties outlined in Table D5-3. Prior to use the soils will be tested for suitability in
accordance with Attachment D7 — Liner Quality Control Plan and Attachment D8 — Final
Cover Quality Control Plan. Excavation and construction below the groundwater table is
discussed in Section 4 and the stability of excavation slopes is discussed in Section 6.

3.2 Earthfill

General fill will be required to construct roads and perimeter berms. General fill should
consist of on-site clayey soils, which are free of organic or other objectionable materials.
General fill should be spread in maximum 9-inch-thick loose lifts. General fill should be
compacted to a minimum of 95 percent of maximum dry density as defined by the
standard Proctor test (ASTM D698), within a range of 2 percentage points below to
4 percentage points above optimum moisture content. A minimum of one standard
Proctor test should be performed on each representative soil used as general fill
material.

Biggs & Mathews Environmental D5-5 Skyline Landfill
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4 CONSTRUCTION BELOW THE GROUNDWATER TABLE
30 TAC §330.337

4.1 Groundwater Elevations

Groundwater may be encountered in the landfill excavation within the Stratum !
materials. The highest recorded groundwater elevations for the site are included in
Attachment D7 - Liner Quality Control Plan, Appendix D7-A - Highest Measured Water
Levels.

4.2 Temporary Dewatering System

As shown in Attachment D3 — Construction Design Details, Drawing D3.7 — Temporary
Dewatering Plan, the excavation for Phase 1 wili extend below the highest recorded
groundwater elevations in the Stratum | materials in two areas, including portions of the
side slope in Cells 13, 14, and 18. Consequently, the liners will be constructed below
the highest measured groundwater elevations only in the two locations shown in
Drawing D3.7. Areas where the liner is to be constructed below the highest measured
groundwater elevations will be dewatered during and after construction by a temporary
dewatering system. The temporary dewatering system on the side slopes will consist of
geocomposite blanket drains and prefabricated composite drains encased in sand-filled
trenches or drainage pipe encased in aggregate. The side slope dewatering trenches
will discharge into open sumps beyond the lined areas or closed sumps beneath the
lined areas. The groundwater will be pumped from the sumps into the perimeter
drainage system. The temporary dewatering system will be operated until sufficient
baliast has been placed to offset the hydrostatic forces.

The anticipated location of the temporary dewatering system based on the information
from the boring logs is shown in Attachment D3 — Construction Design Details,
Drawing D3.7 — Temporary Dewatering Plan. The actual location of the dewatering
system will be adjusted based upon where the Stratum | and 1l interface is exposed in
the subgrade. The design procedures and typical details of the temporary dewatering
system are provided in Appendix D7-B — Temporary Dewatering System. Design and
instaltation of the temporary dewatering system will be documented in the Soils and
Liner Evaluation Report (SLER) in accordance with Attachment D7 - Liner Quality
Controf Plan, Section 9.2. The facility will submit a Ballast Evaluation Report (BER) to
the TCEQ once it is determined that ballasting or dewatering is no longer necessary. If
the TCEQ does not provide a response within 14 days of the date of receipt of the BER,
the facility will discontinue dewatering or ballasting operations.

Biggs & Mathews Environmental D5-6 Skyline Landfil
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4.3 Hydrostatic Uplift

Liners constructed below the groundwater table may experience hydrostatic pressure.
Resistance to uplift from hydrostatic forces will be provided by the weight of the
protective cover, waste, daily cover, intermediate cover, and final cover system. The
temporary dewatering system will be operated to keep the groundwater lowered until
sufficient ballast has been placed to offset hydrostatic forces.

The ballast requirements for each cell must be based on the highest recorded
groundwater elevations as shown in Attachment D7 - Liner Quality Control Plan,
Appendix D7-A — Highest Measured Water Levels. Ballast calculations provided in
Attachment D7, Appendix D7-C — Ballast Calculations show that the landfill components
overlying the geomembrane liner will provide sufficient ballast to offset the hydrostatic
forces with a minimum factor of safety of 1.5.

The highest recorded groundwater elevations must be updated before the construction
of each cell and adjusted upward if necessary. The ballast design must be verified to be
adequate for the design groundwater elevations prior to the construction of each cell.
Ballast calculation, placement, and documentation procedures are provided in
Attachment D7 - Liner Quality Control Plan.

Once the required height of compacted waste has been achieved for each cell area,
temporary groundwater control measures will be decommissioned and the groundwater
allowed to rebound. The facility will submit a BER to the TCEQ once it is determined
that ballasting or dewatering is no longer necessary. If the TCEQ does not provide a
response within 14 days of the date of receipt of the BER, the facility will discontinue
dewatering or ballasting operations. Operational procedures for ballast placement are
discussed in Part IV — Site Operating Plan. Documentation requirements are discussed
in Attachment D7 — Liner Quality Control Plan.

Biggs & Mathews Environmental D5-7 Skyiine Landfill

MAPROM OOV 200P\PART 3 ATT D5.DOC Rev. 0, 4/112/12
Part Hl, Attachment D5



5 SETTLEMENT AND HEAVE ANALYSIS

30 TAC §330.337(e)

5.1 Subgrade Heave

Heave or rebound can occur in cohesive soils after the removal of overburden. Heave
occurs relatively soon after excavating the overburden and is directly related to the
depth of the excavation. The potential heave in the subgrade beneath the floor of the
landfill was calculated from the recompression index and the unit weights of the
overburden soils. The predicted heave is less than 1.2 inches and should be uniform
over the landfill floor. Since the heave should occur during and soon after excavation it
will not adversely affect the performance of the liner system. Subgrade heave
calculations are presented in Appendix D5-A - Settlement/Heave Analysis.

5.2 Subgrade Settlement

Settlement may occur due to consolidation of cohesive soils from the weight of the
landfill components (i.e., liner, solid waste and daily cover, and final cover systems).
The predicted maximum differential settlement is about 3.6 inches. The settlement of
the liner should be generally uniform and is within the strain tolerance of the liner
system. Furthermore, subgrade settlement will occur slowly as the waste is deposited
allowing redistribution of stresses within the layers. Any differential settlement should be
distributed over the distance from near the center of the fill where the waste thickness is
greater to the edges where the fill thickness is less. Subgrade settiement calculations
are presented in Appendix D5-A — Settlement/Heave Analysis.

5.3 Solid Waste Settlement

Consolidation and decomposition can produce settlement within the solid waste.
Primary consolidation results from stress increase and occurs soon after load
application and secondary consolidation results from the decomposition of solid waste.
Due to the length of time that it will take to construct and fill the landfii, most of the
consolidation in the waste will have occurred prior to construction of the final cover
system. Minor settlement that occurs after the construction of the final cover system will
be corrected by the addition of erosion layer material in accordance with Attachment | —
Postclosure Plan.

Bigys & Mathews Environmental D5-8 Skyline Landfill
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6 SLOPE STABILITY ANALYSES

30 TAC §330.337(e)

Slope stability analyses were performed on representative sections to predict the
stability of the excavation slope, liner slope, interim waste slope, final waste slope and
final cover slope. Excavation and liner slope sections were developed to represent the
critical subsurface conditions that may be encountered.

The geometry of the sections was developed from the proposed excavation and final
cover plans and from data on logs of borings drilled in the vicinity of each section.
Water surface elevations were assumed at the highest recorded water levels.

Tabie D5-4 summarizes the unit weights and strength parameters that were used for the
stability analyses. The unit weights and strength parameters for the Stratum | — {l soils
were selected based on a review of the historic and expansion boring logs and
laboratory and field test results for the Skyline Landfill. The unit weights and strength
parameters for solid waste were selected based on engineering judgment and published
values. The strength parameters for the liner and cover geosynthetics were selected
based on the most critical interface included in Table D5-5.

Table D5-4
Skyline Landfiil
Summary of Material Weight and Strength Properties

Total Stress Effective Stress
Wet
Material Description Weight | Cohesion | Friction | Cohesion | Friction
(pef) {psf) (deg) (psf) {deg)
Clay and
Stratum | Weathered Shale 119.8 038 208 840 227
Stratum 1l Shale, Clayey 117.6 1,500 25 1,500 25
Liner/Cover | Compacted Clay 119.8 638 20.8 840 22,7
Liner/Cover .
Floor Geosynthetics N/A 309 96 | 309 96
Liner/Cover
Sidewall Geosynthetics N/A 273 13.5 273 135
Solid Waste | Solid Waste 50 250 23 250 23

Table D5-5 summarizes the strength parameters for the finer and cover geosynthetic
materials that were selected based on the direct shear test resulis included in
Appendix D5-C —~ Direct Shear Test Results. The direct shear test results were
conducted by TRI/Environmental, Inc. with on-site soils and geosynthetics used for
recent liner construction at the Skyline Landfill. The normal stresses applied to the direct
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shear box at each interface were 100-500 psf and 5,000-15,000 psf to represent the
solid waste overburden stress for the conditions analyzed. The strength parameters for
the 100-50C psf normal stress range were used for the veneer slope stability
calculations. The strength parameters for the 5,000-15,000 normal stress range were
used for the interim waste and final waste slope stability analyses.

Table D5-5
Skyline Landfill
Summary of Direct Shear Tests

100-500 psf | 5,000-15,000 psf

Material Interface N-on"nal Stress | Norfnal Stre.ss-_,

Cohesion | Friction | Caohesion | Friction
{psf} {deg) (psf) {deg)
Sidewall Liner’

Protective Cover/Geocomposite 12 32.8 811 12.8
Geocomposite/Geomembrane/Soil Liner 59 31.8 1409 11.4
Geomembrane/Soi! Liner 60 31.8 273 13.5

Floor Liner’

Protective Cover/Geocomposite 30 29.5 773 12.9

Geocomposite/Geomembrane/Soil Liner 28 12.9 601 6.8

Geomembrane/Soil Liner 68 16.5 309 9.6

1 Bouble-sided geocomposite and textured geomembrane

2) Single-sided geocompesite and smooth geomembrans

The excavation slope was analyzed for short-term conditions using total stress parameters
and long-term conditions using effective stress parameters. The interim waste slope was
analyzed for short-term conditions using total stress parameters. The final waste slope
was analyzed for long-term conditions using effective stress parameters. PCSTABLS, a
computer program developed to model the slope stability, was used to analyze the stability
of the excavation slopes, interim waste slopes, and final waste slopes. The results of the
stability analyses indicate that the proposed slopes are stable under the conditions
analyzed. Table D5-6 summarizes the results of the stability analyses and compares the
calculated factor of safety to the recommended minimum factor of safety. The
recommended minimum factors of safety were selected from the Corps of Engineers
"Design and Construction of Levees" manual (EM 1110-2-1913). The slope stability
analyses are provided in Appendix D5-B — Slope Stability Analyses.
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Table D5-6
Skyline Landfili
Summary of Slope Stability Analyses

Minimum Acceptable
Calculated Factor | Recommended Factor of
Condition of Safety Factor of Safety |  Safety

Excavated Slope
~ Short Term 42 1.3 Yes

Long Term 4.3 15 Yes
Excavation with Waste Surcharge 1 29 1.3 Yes
Excavation with Waste Surcharge 2 ' 2.8 1.3 Yes
Interim Waste Slope -

Circular Arc Failure 1.5 1.3 Yes

Sliding Block Failure 1.3 1.3 Yes
Final Waste Slope [ '

Circular Arc Failure 2.0 ' 1.6 Yes

Sliding Block Failure 1.6 1.5 Yes
Liner Veneer

Protective Cover/Geocomposite 3.5 1.3 ' Yes

Geocomposite/Geomembrane 4.4 1.3 - Yes

Geomembrane/Soil Liner 4.4 1.3 Yes
Final Cover Veneer (Side Slope)

Erosion Layer/Geocomposite . 2.8 15 Yes

Geocomposite/infiltration Layer 2.8 1.5 Yes

The interim and final waste slope stability was analyzed for two failure modes. The
circular arc failure analysis was performed using properties of the solid waste, clay liner
and supporting soils. The sliding biock analysis was performed using properties of the
solid waste and the geomembrane to soit liner interface at the floor of the cell,

The slope stability analyses are only valid for the conditions that were analyzed. Any
changes fo the excavation plan, dewatering system, ballast system, liner system, final
cover system or landfill completion plan will necessitate that the slope stability analyses
be revised to reflect the actual conditions. Interim 3H:1V waste slopes shall not exceed
210 feet in height. Waste must be placed and properly compacted in horizontal lifts less
than 15 feet thick. Temporary construction slopes should not be steeper than the
interim slopes and concentrated loadings such as heavy equipment and soil stockpiles
shouid not be placed near the crest of siopes unless additional slope stability analyses
are performed.
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7 LINER CONSTRUCTION

30 TAC §330.331

The composite liner system will consist of a 2-foot-thick compacted soil liner overlain by
a 60-mil HDPE geomembrane, a geocomposite drainage layer, and a 2-foot-thick layer
of protective soil cover. The liner details are provided in Attachment D3 — Construction
Design Details.

7.1 Subgrade Preparation

The liner subgrade must be firm and stable. Prior to beginning liner construction, the
subgrade should be proof-rolled with heavy, rubber-tired construction equipment to
detect soft areas. Isolated soft areas should be undercut then backfilled with
compacted earthfill in accordance with the requirements for general fill. Low areas
should be brought to the design grades with general fill that is placed and compacted in
accordance with the requirements in Section 4.

7.2 Compacted Soil Liner

The soil liner material must consist of relatively homogeneous cohesive materials, which
are free of debris, rocks greater than 1-inch in diameter, plant materials, frozen
materials, foreign objects, and organic material. Clay will be available from proposed
landfill excavations or on-site borrow sources to provide material for the compacted soil
liners.  Laboratory tests indicate that the remolded cohesive soils will meet the
compacted soil liner requirements listed in 30 TAC §330.339(c){(5). The soil liner
properties summarized in Table D5-7 are specified in Attachment D7 — Liner Quality
Controf Plan.

Table D5-7
Skyiine Landfill
Soil Liner Properties

Test Specifications
In-Place Density 95% of Standard Proctor (ASTM D 698)
in-Place Moisture Content Standard Proctor Optimum Moisture Content
{OMC) to 4 percentage points above OMC
Hydraulic Conductivity 1.0 x 107 cm/sec or less
Plasticity Index 15 minimum
Liquid Limit 30 minimum
Percent Passing No. 200 Mesh Sieve 30 minimum
Percent Passing 1-inch Sieve 100
Biggs & Mathews Environmental 5-12 Skytine Landfil
MAPROAO1O1M20P\PART 3 ATT D5.DOC Rev. 0, 4/12/12

Part #ll, Attachment D5



Preconstruction sampling should be performed on soils to be used as liner material. At
a minimum, one liquid limit, plastic limit, percent passing the No. 200 sieve, standard
Proctor (ASTM D 698), and hydraulic conductivity test should be performed for each
borrow material type prior to use as liner material.

The soil liner material should be placed in maximum 8-inch loose lifts to produce
compacted lift thickness of approximately 6 inches. The material should be compacted
to @ minimum of 95 percent of the maximum dry density determined by standard Proctor
(ASTM D 698) at a moisture content between optimum moisture and 4 percentage
points above optimum moisture. Rocks within the liner should be iess than 1 inch in
diameter and shouid not total more than 10 percent by weight. The material should be
processed to a maximum particle size of 1 inch or less before water is added to adjust
the moisture content. Soil processing may be achieved using a disc or soil pulverizer.
Water should be applied as necessary to the material and worked into the material with
the compaction equipment. Water used for the soil liner compaction must not be
contaminated by waste or any objectionable material.

The soil liner must be compacted with a pad/tamping-foot or prong-foot rolier. A footed
roller is necessary fo achieve bonding between lifts, to reduce the clod size, and to
achieve a blending of the soil matrix through kneading action. The compactor should
weigh at least 40,000 pounds and make at least four passes across the area being
compacted. A pass is defined as one pass of the compactor, front and rear drums. The
Caterpillar 815 and 825 are examples of equipment typically used to achieve
satisfactory results. The lift thickness shall be controlled to achieve total penetration into
the top of the previously compacted lift; therefore, the lift thickness must not be greater
than the pad or prong length. Cleaning devices on the compaction roller must be in
place and maintained to prevent the prongs or pad feet from becoming clogged to the
point that they cannot achieve full penetration. Soil liner shall not be compacted with a
bulidozer, rubber-tired (pneumatic) roller, flat-wheel roller, scraper, truck, or any tracked
equipment uniess it is used to pull a footed roller.

Tie-ins with previously constructed soil liners shall be constructed using a sloped or
stair-step transition as described in Attachment D7 — Liner Quality Control Plan.

7.3 Protective Cover

The protective cover should be constructed of soils that are free of debris, large rock,
plant materials, frozen materials, foreign objects, and organic material. Soil will be
available from proposed landfill excavations or on-site borrow sources to provide
material for the protective cover.

7.4 Liner Testing and Documentation

CQA testing of the soil liner must be performed as the liner is being constructed. Liner
system testing is addressed in Attachment D7 - Liner Quality Control Plan. The
construction methods and test procedures documented in the SLER must be consistent
with the requirements of Attachment D7 — Liner Quality Control Plan.
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8 COVER CONSTRUCTION

30 TAC §§330.165, 330.457

8.1 Daily/Intermediate Cover

The daily and intermediate cover should be constructed of soils that are free of waste
and debris. Suitable cover soils should be available from on-site sources such as the
proposed landfill excavations or on-site borrows. Requirements for the placement of
daily and intermediate cover are provided in Part IV — Site Operating Plan.

8.2 Final Cover

The final cover system will consist of an 18-inch-thick compacted soil infiltration layer
overlain by a geocomposite and a 36-inch-thick erosion layer. The final cover system
requirements are provided in Attachment D8 - Final Cover Quality Control Plan and the
final cover system details are provided in Attachment D3 -~ Construction Design Details.

The infiltration layer material must consist of relatively homogeneous cohesive materials
that are free of debris, rocks greater than 1 inch in diameter, plant materials, frozen
materials, foreign objects, and organic material. The infiltration layer should be
constructed directly over the intermediate cover once the waste has reached final
grades. The infiltration layer construction procedure should be the same as those
outlined in Section 7 for liner construction.

The erosion layer should consist of: (1) topsoil stockpiled during the excavation
process, (2) on-site clay which has been modified to be capable of sustaining
vegetation, or (3) an imported material suitable to sustain vegetation growth. This layer
may be spread and placed in one lift over the drainage layer. After spreading, the layer
should be rolled lightly to reduce future erosion, although not fo the extent that
compaction would inhibit plant growth.

8.3 Final Cover Testing and Documentation

CQA testing of the final cover system must be performed during construction. Final
cover system requirements are outlined in Attachment D8 — Final Cover Quality Control
Pian.
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SKYLINE LANDFILL

APPENDIX D5-A
SETTLEMENT/HEAVE ANALYSIS
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Prep by: SAB H 1 Chkd by: DLC
Date: 2/22/12 Skyhne Landfill . Date: 22212
Settlement/Heave Analysis

Required: Estimate the following:
1) Subgrade heave
2) Subgrade setflement
3} Strain on liner from differential setttement

References: 1) Essentials of Soil Mechanics and Foundations, 2nd Edition, McCarthy, Reston Publishing.
2) TM 5-818-1 Soils and Geology Procedures for Foundation Design of Buildings and Other Structures, US Army
COE, October 1983.
3} Daniel, David E. Geotechnical Practice for Waste Disposal, Chapman and Hall, Boundary Row, London, 1993,

Assumptions: 1)} Typical material properties are shown below:
- Material - . -Description Moisture®  Dry Wt°  Wet Wt" c’
RS A X . -'_G/n'__ pcf pcf e
25.0 95.8 na na
20.4 a7.7 0.036 10.4
Erosion Layer 250 85.8 na na
Liner/infiltration  Clay 25.0 95.8 110.8 na na na
Protective Cover Shale 20.4 97.7 1176 na na na
Solid Waste Solid Waste na na 50.0 na na na

? Average laboratory test values from previous investigation
® Wet Wt = Dry Wt x {1 + Moisture)
2) Statum [ consists of shale that is typically incompressible. The maximum heave and settlement wilt occur where
the highest overburden stress exists since the entire base of excavation is in Stratum i, The design section Is
Cell 15.
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Prep by: SAB H 3 Chkd by: DLC
Date: 2/22/12 Skyl:ne Landfill ; Date: 222112
Settiement/Heave Analysis
; Solution: 1) Subgrade Heave

Heave Analysis Section from Cell 15

435 FT-MSL

420 FT-MSL N
STRATUM I
383 FT-MSL (EXCAVATION)

363 FT-MSL (HEAVE ANALYSIS POINT)

The heave in the subgrade is estimated from the equation:
R=[H/(1+e)lIC log(P; /P,)]

where: R = heave in feet
C, - recompression index
H = fayer thickness in feet
P, = initial overburden pressure in tsf
P, = final overburden pressure in tsf
€, - initial void ratio

Determine the initial and final overburden pressure at the midpoint of the Stratum .
- Stratum 7 Overbutden -H ~Hy Unit Wit P,
i il R 0 i pcf tsf
0.0 119.8 0.90

37.0 117.6 2.76

ermine the heave in the subgrade.

Det

Maximum subgrade heave = 0.10 f
1.2 in
Biggs & Mathews Environmental Skylire Landfil
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Prep by: SAB H 7 Chkd by: DLC
Pate: 2/22/12 Skyhne Landfill . Date: 2/22/12
Settlement/Heave Analysis

2) Subgrade Settlement
Settlement Analysis Section from Celi 15

674.5 FT-MSL (TOP OF FINAL COVER
670 FT-MSL. (TOP OF WASTE

506.5 FT-MSL (TOP OF FINAL COVER
502 FT-MSL (TOP OF WASTE

|
|
|

|

387 FT-MSL (BOTTOM JF WASTE)

| 1
363 FT-MSL (SETTLEMENT ANALYSIS POINT) — oo FI-MSL (EXCAVATION)

STRATUM |
STRATUM i

Settiement is estimated from the equation:
S=[H/(1+e,)J[C log(P: /P,)

S = gettlement in feet

C, = recompression index

H = layer thickness in feet

P, = initial overburden pressure in tsf
P = final overburden pressure in tsf
e, = initial void ratio

where:

2a)} Center of Landfill
Determine the initial and final overburden pressure at the midpoint of the Stratum 1l layer within the

anaiysis point.

infiltration Layer
Solid Waste
Protective Cover
Compacted Liner
il

Determine setiement in the subgrade.
“Stratu :

Bigys 8 Mathews Environmental Skyline Landfill
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Prep by: SAB
Date: 2/22112

2b}

Skyline Landfill Chkd by: DLC
1212202
Settlement/Heave Analysis Date: 22211

Toe of Slope
Determine the initial and final overburden pressure at the midpoint of the Stratum I layer within the
analysis point.
. iStratum .. Overburden .- _ P,
Erosion Layer
Infiltration Layer
Solid Waste

Protective Cover
Compacted Liner
i

Determine seftiement in the subgrade.
- .. Stratum H

Subgrade heave = 0.10 ft 1.24 in

Settiement at center = 0.52 ft 8.25 in

Settiement at toe = 0.22 ft 2.69 in

Differential seftiement = 0.30 ft 3.56 in
Biggs & Mathews Environmental Skyline Landfilt
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Prep by: SAB i Chkd by: DLC
Date: 2/22/12 Sky“ne Landfill R Date: 2722112
Settiement/Heave Analysis

3) Compacted Clay Liner Strain

From Reference 3, the allowable tensile strain in the compacted clay liner is 0.1%. From 2} above, the maximum
predicted differantial settlement between the toe and center of Cell 15 is approximately 3.56 inches. A typical
section through Cell 15 is shown below.

| 1120
SN _
0¥ = ==1% 11.2
L\ .
INITIAL SURFACE 1120.0554' _f
FINAL SURFACE 1120.0555'
initial Surface
Horizontal distance = 1120 ft
Slope = 1.0%
AElevation= 11.2 ft

tand = AElevation/Horizontal distance
fand = 14.2/1120
8= 0.57 deg

cosd = 1120/Initial surface
Initial Surface = 1120.0554 ft

Final Surface
AS= 0.30 ft
tang = AS/initial Surface
0= 0.0153 deg
Final Surface = Initiai Surface * coso
Final Surface = 1120.0555 ft
Strain

Strain = AL/L
= (Final Surface - Initial Surface)/Initiat Surface
= 8.93E-08 fiAt
= 8.93E-06 %

Therefore, differential settlement will not be detrimental to the clay liner since the predicted strain
{0.00000893%) is significantly less than altowable strain (0.1%).
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SKYLINE LANDFILL

APPENDIX D5-B
SLOPE STABILITY ANALYSES

Includes pages D5-B-1 through D5-B-150



APPENDIX D5-B

SLOPE STABILITY ANALYSES

The results of the stability analyses indicate that the proposed slopes are stable under the
conditions analyzed. The PCSTABLG output files are presented on pages D5-B-8 through
D5-B-106. The liner and final cover veneer stability calculations are provided on pages
D3-B-3 through D5-B-7. Table D5-B-1 summarizes the results of the stability analyses
and compares the calculated factor of safety to the recommended minimum factor of

safety. The recommended minimum factors of safet
Engineers "Design and Construction of Levees”

y were selected from the Corps of
manual (EM 1110-2-1913).

Table D5-B-1
Summary of Slope Stability Analyses
Minimum Recommended | Acceptable
Calculated Factor Factor of Factor of
Condition of Safety Safety Safety

Excavated Slope

Short Term 4.2 1.3 Yes

Long Term 4.3 1.5 Yes
Excavation with Waste Surcharge 1 2.9 1.3 Yes
Excavation with Waste Surcharge 2 2.8 1.3 Yes
Interim Waste Siope

Circular Arc Failure 1.5 1.3 Yes

Sliding Block Failure 1.3 1.3 Yes
Final Waste Slope

Circular Arc Failure 2.0 1.5 Yes

Sliding Block Failure 1.6 15 Yes
Liner Veneer

Protective Cover/Geocomposite 3.5 1.3 Yes

Geocomposite/Geomembrane 4.4 1.3 Yes

Geomembrane/Soil Liner 4.4 1.3 Yes
Final Cover Veneer (Side Slope)

Erosion Layer/Geocomposite 2.8 15 Yes

Geocomposite/Infiltration Layer 2.8 15 Yes
Biggs & Mathews Environmental 05-B-1 Skykine Landfill
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Prep by: SAB tine Lan | Chkd by: DLC
Date: 2/22/12 Sky e dfil

A Date: 2/22/12
Slope Stability Analyses Parameters

Required: Selact the appropriate soil parameters for the siope stability analyses.

References: 1) Affachment E - Geology Report, Skyfine Landfill Permit Amendment Application.
2) Attachment D5, Appendix D5-C - Direct Shear Test Results, Skyline Landfill Perrnit Amendment Application.

3) Qian, X, Koerner, R.M., and Gray, and Donald M. Geotechnical Aspects of Landfill Design and Construction,
Prentice Hall, 2002.

Solution: The following materials may be included in the slope stability analyses.

B Material SRR ‘Description - . Moisture” . . D"ry wt’ Wet Wt

L e Yoo pef o pcf
Stratum | Clay

Stratum Il Shale
Liner/Cover Compacted Clay

Liner/Cover Geosynthetics N/A N/A N/A
Solid Waste Solid Waste N/A N/A 50.0
“ Reference 1

® Wet Wt = Dry Wt x {1 + Moisture)

Total stress parameters will be used to analyze shori-term stability and effective stress parameters will be used to
analyze long-term stability.

- Total Stress - .~ - Effective Stress

- icohesioni{psfy. - friction (deg) - cohesion (psf) - friction (deg)

538 20.8° 22.7°
Stratum i 1500° 25° 1500° 25°
Liner/Cover Compacted Clay 538° 20.8° 840° 22.7°
Liner/Cover Floor Geosynthetics 309° 9.6° 3099 9.6
Liner/Cover Sidewall Geosynthetics 273° 13.5¢ 273° 13.5°
Solid Waste 250° 23° 250° 23°

? Reference 1

® Previous investigations

¢ Compacted Clay Liner/Cover wilf be constructed with material similar to Unit | Clay
3 Reference 2

® Reference 3

Interface parameters for the sidewall geosynthetics wilf be used to evaluate the liner and cover veneer stability. The
strength parameters included below are provided by Reference 2.

Protective Cover/Geocomposite
Geoccomposite/Geomembrans
ne/Soi

P
Geocomposite/infiltration Layer

Biggs & Mathews Environmental Skyline Landfilt
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Prep by: SAB i Chkd by: DLC
Date: 2/22/12 Sky_hne La_n.dfill Date; 2/22/12
Geosynthetic Stability Analyses

Required: 1} Check tensile stress in geomembrane.
2) Size geomembrane anchor trench.
3) Perform veneer stability analysis of liner and cover systems.

References: 1) Designing with Geosynthetics, 2nd Edition, Koerner, Prentice Hall.
2) An Engineering Manual for Siope Stability Studies, 2nd Edition, Duncan, Buchignani,
Dept. of Civil Engineering, University of California.

Solution: 1) Tensile Stress in Geomembrane
Forces on the liner are shown below:

1
D
f
b= slope angle = 11.3 deg
gw = unit weight of solid waste = 50.0 pef
F = internal angle of friction for solid waste = 23.0 deg
D= waste lift thickness = 15.0 ft
L= length of lift = 75.0 ft
ko= f-sinF = 0.6093
Calculate the forces on the liner:
W, = weight of solid waste = DLg /2 = 28,125 pif
T, = friction at edge of waste = k, (D’g,/2tanF = 1,455 plf
W= netforce ofwaste=W, - T, = 26,670 pif
Biggs & Mathews Environmental Skyline Landfill
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Prep by: SAB H Chkd by: DLC
Date: 2/2212 Sky.hne La.n.dﬁll Date: 21'22.’12
Geosynthetic Stability Analyses

Forces within the finer system are shown below:

FPROTECTIVE COVER

GECCOMPOSITE

GLOMEMBRANE

COMPACTED SOIL tINER

A, = friction angle between protective cover/geocomposite = 32.6 deg
Az = friction angle between geocomposite/geomembrane = 31.8 deg
Az = friction angle between geomembrane/soil liner = 31.8 deg
C4 = cohesion between protective cover/geocomposite = 12.0 psf
C; = cohesion between geocomposite/geomembrane = 59.0 psf
Cz = cohesion between geomembrane/sail liner = 60.0 psf

Calculate the forces within the liner system:

N= normal force on liner = Weash = 26,153 pif
P= shearing force on liner = Wsinb = 5,226 pif

Calculate the resistance in the liner system:

Fy= NtanA; +C,L%osh = 17,643 pif
Since F; > P the protective cover is stable and the entire force P is transferred to the next layer.

F,= NtanA, + C,l/cosh = 20,728 plf
Since F, > P the geocomposite is stable and the entire force P is transferred to the next layer.

Fz= NanA; +Cyl/cosh = 20,805 pif
Since F 3 > P the geomembrane is stable and the entire force P is transferred to the next layer.

ﬁ" herefore, there is no tensile stress in the gecomposite or in the geomembrane. {

2) Anchor Trench
Since there is no tensile stress in the geosynthetics an anchor trench will not be required for stability.
Anchor trenches will be provided for stability of the liner system during protective cover construction.

Biggs & Mathews Environmentat Skyline Landfil!
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Prep by: SAB H Chkd by: DLC
Date: 2};”22/12 Sky_"ne Landﬁ" Date: ;.‘22”2
Geosynthetic Stability Analyses

3) Veneer Slope Analysis
Use the procedures and charts from reference 2 to evaluate the stability of the liner and cover systems.

HI:.
~

y = total unit weight of soil Seepoge porolel to siope
Yu® unit weight of water fur -;f— -:-;! co?y
t' : .
c' cohesion mtcrcupt}E"“ﬁ“
& = friclion angle Streas

Ty ® Pore pressure rotio = A

¢ = /

4 = pore pressure at dapth H
T

Steps: ﬁ

G) Datarmine r, from measured

pore pressures or formulas Seepage emerging from siope
at rignt L T,
7 I+tonfStond

@ Determine o and b from
charts Deiow

@ Colculate F = um + ,,,,Q_

tang rH
10 furQ
os{-—-— . I
08 0.2 ] B
o] =] 0.3 o7 ! -+
¢ os—L L 0.4 = = :
5 os{ AL b0 24 TR
s [V 7~ = E 2l . Pred
E 04 0.6 g ‘
S 0a {1/ A e é [ 20 O R il
€ ool U7 F T
ar I/ : - -
o L1 _ N
O ! 2 3 4 3 8 (8] i 2 3 4 5 [
Slope Ratio brcotg . Slope Rotio b -cot 2
Fig.10 STABILITY CHARTS FOR INFINITE SLOPES.
Biggs & Mathews Environmental Skyline Landfill
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Prep by: SAB Skyline Landfill ngfe'bgfzgfl?g

Date: 2222 Geosynthetic Stability Analyses

Calculate the factor of safety at each interface in the liner system. Assume typical values for interface
strength parameters and the unit weight of soil. Assume that there is no pore water pressure because
of the presence of the free draining layer of geocomposite.

Protective cover/geocomposite

F= 32.6 deg
b= 11.3 deg

C= 12.0 psf

u= 0.0

g= 119.8 pef

ry= 0.0

H= 20 #

a= 1.0

b= 52
[FS @ protective cover/geocomposite = 3.5]
Geocomposite/geomembrane

F = 31.8 deg

b= 11.3 deg

C= 59.0 pst

u= 0.0

g= 119.8 pcf

r, = 0.0

H= 201t

as= 1.0

b= 5.2
Fé @ geocomposite/geomembrane = 4.4]
Geomembrane/soit liner

F= 31.8 deg

b= 11.3 deg

C= 60.0 psf

U= 0.0

g = 119.8 pcf

ry = 0.0

H= 2.0 1t

a= 1.0

b= 5.2

[F§ @ geomembrane/soil liner = 4.4}

Skyline Landfil
Rev. 0, 2/22/12
D5-B-6 Atftachment D&, Appendix D58

Biggs & Mathews Environmental
M:AProj\101\O1\120\P\Part 3 Att D App D5-B
LINER STABILITY



Prep by: SAB
Date; 2/22112

Skyline Landfill
Geosynthetic Stability Analyses

Chkd by: DLC
Date: 222112

Calculate the factor of safety at each interface in the cover system. Assume typical vaiues for interface
strength parameters and the unit weight of soil. Assume that there is no pore water pressure because

of the presence of the free draining layer of geocomposite.

Erosion layer/geocomposite

F = 32.6 deg
b= 14.0 deg
C= 12.0 psf
u= 0.0
g= 119.8 pcf
ry = 0.0

= 1.5 ft

= 1.0
b= 4.2
IFS @ erosion layer/geocomposite = 2.8]
Geocomposite/infitration layer
F= 32.6 deg
b= 14.0 deg
C= 12.0 psf
u= 0.0
g= 119.8 pcf
ry = 0.0
H= 1.5 ft
a= 1.0
b= 4.2
[Fs @ geocompositefinfiltration layer = 2.8]

Biggs & Mathews Environmental
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EXCAVATED SLOPE STABILITY - SHORT TERM
PCSTABLS6 INPUT PARAMETERS

This analysis evaluates the short term stability of the excavated sideslope before the

liner is installed.

The geometry for the critical section is shown on page D5-B-9.

Total stress parameters were used to analyze the short term condition for the excavated
slope. Table D5-B-2 lists the material used for each soil type in this analysis. The unit
weight and total strength parameters are from page D5-B-2.

The water surface was assumed as the highest recorded groundwater at the site from

Appendix D7-A — Highest Measured Water Levels.

Table D5-B-2

Excavated Slope Analysis Material Input

Material

Scoil Type

Clay

1

Shale

2

Biggs & Mathews Environmentat
MAPROMAONOIV200\PAPART 3 ATT D5.DOC

D5-B-8
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Excavated short Term.txt
** PCSTABLE *%

by .
Purdue University

. --Slope Stability Analysis--
simp¥ified Janbu, simplified Bishop
or Spencer s Method of STices

Run Date: 1/27/12
Time of Run: 9:43am

Run By: SAB

Input Data Filename: run.in
Output Filename: result,out
unmit: ENGLISH

Plotted Output Filename: result.plt

PROBLEM DESCRIPTION Skyline Excavated Short Term

BOUNDARY COORDINATES

4 Top _ Boundaries
5 Total Boundaries

Boundary x-Left Y-Left X-Right Y-Right soil Type
No. (ft) (ft) (ftd (ft) Below Bnd

1 100.00 386.00 130.00 396.00 2

2 130.00 396.00 360.00 442 .00 2

3 360.00 442 .00 450.00 460.00 1

4 450.00 460.00 600.00 450.00 1

5 360.00 442.00 600.00 440.00 P

ISOTROPIC SOIL. PARAMETERS
2 Type(s) of soil

501l Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No.  (pcf) (pcH) {psH) (deg) pParam. (pst) NO.
1 119.8 119.8 538.0 20.8 0.00 0.0 1
2 117.6 117.6 1500.0 25.0 0.00 0.0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Page 1

Biggs & Mathews Environmental D5-B-10 Skyline Landiill
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) ) Excavated Short Term.txt
unit weight of water = 62.40

Piezometric Surface No. 1 specified by 2 cCoordinate Points

Point X-Water Y-Water

NO. (ft) (ft
1 400.00 450.00
2 600.00 450.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

500 Trial surfaces Have Been Generated.

50 surfaces Initiate From Each of 10 Points Equally Spaced
t.

Along The Ground Surface Between X = 120.00 f
and X = 130.00 ft.

Each surface Terminates Between X = 480.00 ft.
and X = 490.00 ft,.

Unless Further Limitations were Imposed, ;he Minimum Elevation
06 ft.

At which A surface Extends Is Y = 0.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are ordered - Most Critical

First.

* * safety Factors Are Calculated By The Modified Janbu Method * *

Failure surface specified By 42 Coordinate Points

Point x-surf y-surf
NO. (ft) (ft

1 121.11 396.00

2 129.19 390.10

3 137.49 384.53

4 146.01 379.30

5 154.74 374.42

6 163.66 369.89

7 172.75 365.72

8 182.00 361,92
Page 2
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9 191.39
10 200.92
11 210.56
12 220.30
13 230.12
14 240.01
i5 249.95
16 259.93
17 269.92
18 279.92
19 289.91
20 299,87
21 309.78
22 319.63
23 329.40
24 339.08
25 348.65
26 358.10
27 367.41
28 376,56
29 385.54
30 394.34
31 402.94
32 411.33
33 419,49
34 427.42
35 435.09
36 442.50
37 449,63
38 456.48
39 463.03
40 469.26
41 475.18
42 480,10

et & 4.218

Excavated short Term.txt

358.50

355,
352.
350,
348,
347.
346.
345,
345.
345,
345,
346.
348,
349,
351.
354,
357.
360.
364,
368,
372.
377.
382.
387.
393.
399,
406.
412,
419.
427.
434,
442,
450,
457,

Individual data on the

water
Force

Slice width weight Top
No. (ft (1bs) (Tbs%

1 8.1 2800.8
2 0.8 590.6
3 7.5 8551.1
4 8.5 16471.9
5 8.7 23825.3
6 8.9 31126.8
7 9.1 38310.9
8 9.3 45314.2
9 9.4 52076.0
10 9.5 ©58538.6
11 9.6 64647.6
12 9.7 70352.4
13 9.8 75606.5
14 9.9 80368.0
15 9.9 84599.6

Biggs & Mathews Environmental

COO0COOCOOOCOCOOCO
COOODOOOCOOOOOO

water

Force
Bot
(Tbs

O

CODOODOCOOCOOOOO
pefelelolalelelelelalel el el el

M:AProj0 N0 1V 20\P\WPart 3 At D5 App D5R pp 9-22.pdf

47 slices

Force  Force

Norm Tan

(1hs) {1bs)
0.0 0.
0.0 0
0.0 0.
0.0 0.
0.0 0.
0.0 0.
0.0 0.
0.0 0
0.0 0.
0.0 0.
0.0 0.
0.0 0.
0.0 0.
0.0 0.
0.0 0.

Page 3
D5-B-12

]

earthquake
Force  Surcharge

Hor
(Ibs)

jelejalelelclelolololelelelele)

CoOCODOODDoOmoo O

ver Load
(1bs) (1bs)

COOOOVOCOCOOOO0oO
COoOUDOLOoOOOOOOOO0O
COCoCOLOOOOCOOOD
COOCOLOOLLOOOO0
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16 10.0 88268.8
17 10.0 91348.5
18 10.0 93817.1
19 16.0 95658.4
20 10.0 96861.4
21 9.9 97421.5
22 9.9 97339.2
23 9.8 96621.2
24 9.7 95279.3
25 9.6 93331.6
26 9.4 90801.0
27 1.9 18078.5
28 7.4 69649.8
29 9.2 84159.6
30 9.0 80106.7
31 8.8 75611.4
32 5.7 46911.5
33 2.9 23809.2
34 8.4 65484.8
35 8.2 59959.1
36 7.9 54200.4
37 7.7 48269.3
38 7.4 42228.4
39 7.1 36142.5
40 0.4 1725.4
41 6.5 27681.4
42 6.5 22060.7
43 5.0 12585.2
44 1.2 2474.7
45 5.4 7919.4
46 0.5 486.9
47 4.9 2248.7

Failure surface specified By 42 Coordinate Points

Point
No.

Biggs & Mathews Environmental

CCODOODOOOCOD

TSRV ]
N P
fea R
O

2166,

—
Pt
e 8]

SwW;

OCOOOCO0OOOOOOD

X-surf
(ft)

121.11
129.26
137.64
146.23
155.01
163,97
173.10
182.39
191.81
201.36
211.02
220.78
230.61
240,51
250.45
260.43
270.43
280.43
290.41
300.37
310.28
320.13
329.91
339.59

Excavated Short

o OOOOOOOOOOOOOOOOQQOOOOOOOOOO
OOLMHOOQOOOOOOOOOOOOOOQOOOOOOOOO;D

N

o4

QW0
QO padtn

Y-Surf
(fv)

396.00
390.21
384.75
379.62
374.83
370,40
366.32
362.61
359.27
356.30
353,72
351.51
349.70
348,27
347.24
346.60
346.36
346.51
347,06
348.00
349,33
351.06
353.17
355.67
Page 4
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25 349.17
26 358.62
27 367.94
28 377.11
29 386.11
30 394.94
31 403.57
32 412.00
33 420.20
34 428.18
35 435.90
36 443.38
37 450.58
38 457.50
39 464.14
40 470.47
41 476.49
42 481.28

wER 4,222

Excavated short Term.txt
358,55

361.

365

ko

80

.43
369,
373.
378.
383.
388.
394,
400,
407,
413.
420,
427.
435,
443,
451.
457.

Failure surface Specified By 42 Coordinate Points

point X-surf
NO . (ft)
1 122.22
2 130.34
3 138.67
4 147.23
5 155.98
6 164.92
7 174,03
8 183.29
9 192.70
10 202.24
11 211.88
12 221.63
13 231.45%
14 241.135
15 251.29
16 261.27
17 271.26
18 281.26
19 291.25
20 301.21
21 311.12
22 320.97
23 330.75
24 340.44
25 350.01
26 359.47
27 368.79
28 377.96
29 386.96
30 395.78
31 404.41

Biggs & Mathews Eavironmental

Y-surf
(ft)

396,
390.
384,
379.
374,
370.
366.
.24
.85
.84
.21

362
358
355
353

350.
349.
347.
346.
345.
345.
345,
346.
347,
348.
350.
352.
354.
357.
360,
364.
368,
372.
377.
382.

MA\Projt01\01VI20\P\Part 3 Att D5 App D5B pp 9-22.pdf

00
15
63
45
61
13
00

97
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Kok

412.83
421,03
428.99
436.71
444,17
451.35
458.26
464 .87
471.17
477 .17
482,34

4,227

Excavated Short Term.txt
388

393,80
399.85
406.21
412.87
419.83
427.06
434,57
442.33
450.33
457.84

*hk

Failure surface Specified By 42 Coordinate Points

Point X-surf Y-Surf
No. (ft) (1)
1 127.78 396.00
2 135.90 390.16
3 144 .25 384.67
4 152.82 379.51
5 161.59 374.71
6 170.55 370.27
7 179.69 366.20
8 188.98 362.51
9 198.42 359.20
10 207.98 356.28
11 217.66 353.74
12 227 .43 351.61
13 237.27 349.88
14 247.18 348.55
15 257.14 347.62
16 267.13 347.10
17 277.13 346.99
18 287.12 347.29
19 297.10 347.99
20 307.04 349,10
21 316.92 350.62
22 326.74 352.54
23 336.46 354,85
24 346.09 357.56
25 355.60 360.66
26 364.97 364.15
27 374,19 368.02
28 383.25 372.25
29 392.13 376.86
30 400,81 381.82
31 409.28 387.13
32 417.53 392.79
33 425.54 398.77
34 433.30 405.08
35 440.79 411.70
36 448.01 418.62
37 454,95 425,83
38 461.58 433,31
39 467.90 441.06
Page 6
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40 473.90
41 479.57
42 480.01

wrH 4,227

Failure Surface Specified By 41 Coordinate Points

Point X-surf
NO. {(ft)
1 128.89
2 137.04
3 145.41
4 154.00
5 162.80
6 171.77
7 180.93
8 190.23
9 199.68
10 209.26
11 218.94
12 228.72
13 238.58
14 248.49
15 258.45
16 268.44
i7 278.44
18 288.44
19 298.41
20 308.34
21 318.22
22 328.03
23 337.75
24 347.36
25 356.86
26 366.22
27 375.43
28 384.47
29 393,33
30 402.00
31 410.45
32 418.68
33 426,67
34 434.41
35 441,88
36 449,08
37 455.99
38 462,60
39 468.89
40 474 .87
41 480.09
A 4.230

Biggs & Mathews Environmental

Excavated short Term.txt

b33

449,06
457.30
458.00

Y-surf
(fo)

396.00
390.20
384.74
379.62
374.86
370,46
366.42
362.77
359,50
356.61
354,12
352.03
350.33
349.04
348.15
347.67
347.60
347.94
348.68
349,83
351.38
353.33
355.68
358.43
361.56
365.08
368.98
373.25
377.89
382.88
388.22
393.90
399,92
406.25
412.89
419.84
427.07
434,57
442,34
450.36
457.99

Page 7
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Failure Surface Specified By 42 Coordinate Points

Point
NO.

TR

Failure surface specified By 43 Coordinate Points

Point
NO,

Biggs & Mathews Environmental

X-surf
(fr)

121.11
129.48
138.05
146.81
155,74
164.84
174.09
183.48
192,99
202.61
212,33
222.13
232.00
241.92
251.88
261.87
271.87
281.87
291.85
301.79
311.69
321.54
331.30
340.98
350.56
360.02
369,35
378.53
387.56
396.42
405,10
413.59
421.87
429.93
437.76
445.35
452.68
459.76
466.56
473.08
479.30
482.36

4.230

X-surf
(ftd

Excavated Short Term.txt

Y-surf
(ft)

396.
390.
.37
380.
376.
371.
368.
364.
361,
358.
356.
354,
352.
351.
350,
350,
350.
350.
351.
352,
353,
355,
357,
359.
362.
366,
369.
373.
377.
382.
387,
392.
398.
404,
410,
417.
423.
430,
438,
445.
453.
457.

385

00
53

55
06
91
11

Y-Surf
(fo

MAProj 10110141 20\P\Part 3 Att D5 App D5B pp 8-22.pdf
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Excavated short Term.{xt

1 122.22 396.00

2 130.22 390.00

3 138.46 384.33

4 146.92 378.99

5 155,58 374,01

6 164.45 369.37

7 173.49 365.10

8 182.70 361.20

9 192.06 357.68
10 201.55 354.53
11 211.16 351.78
12 220.88 349.41
13 230.68 347.44
14 240.56 345.87
15 250.49 344.70
16 260.46 343.93
17 270.45 343.57
18 280.45 343.61
19 290.44 344.05
20 300,41 344.90
21 310.33 346.15
22 320.19 347.80
23 329.98 349,85
24 339.67 352.30
25 349.26 355.13
26 358.73 358.35
27 368.06 361.95
28 377.24 365.93
29 386.24 370.27
30 395.07 374.97
31 403.70 380.03
32 412.11 385.43
33 420.30 391.17
34 428.25 397.23
35 435.95 403.62
36 443,39 410.30
37 450.54 417.29
38 457 .41 424,55
39 463.98 432.09
40 470.24 439.89
41 476,18 447.94
42 481.79 456,22
43 482.78 457.81

wokw 4_231 e

Failure surface Specified By 43 Coordinate Points

Point X-surf Y~surf
NO. (ft) (fv)
1 122.22 396.00
2 130.02 389.74
3 138.07 383.81
4 146.36 378.22
5 154 .88 372.98
6 163.61 368,11
Page 9
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Excavated short Term.txt

7 172.54 363.60
8 181.65 359.48
9 190.92 355.73
10 200.35 352.39
11 209,90 349.43
12 219.57 346.89
13 229.34 344.75
14 238,19 343.02
15 249,10 341.70
16 259.06 340.80
17 269.05 340.32
18 279.05 340.26
19 289.04 340.62
20 299,01 341.40
21 308.94 342.59
22 318.81 344.20
23 328.60 346.22
24 338.31 348.65
25 347.90 351.48
26 357.36 354.72
27 366.68 358.34
28 375.84 362.36
29 384.82 366.75
30 393.61 371.52
31 402.19 376.65
32 410.55 382.14
33 418.68 387.97
34 426.55 394.14
35 434.15 400.63
36 441.48 407 .44
37 448.52 414,54
38 455,25 421.94
39 461.66 429.61
40 467.75 437.54
41 473.50 445.72
42 478.91 454.14
43 481.12 457.93

Vel 4_233 TNk

Failure Surface sSpecified By 42 Coordinate Points

pPoint X-surt Y-surf
No. (ft) {fr

1 125.56 396.00

2 133.74 390.26

3 142.15 384.84

4 150.77 379.77

5 159.58 375.04

6 168.57 370.66

7 177.73 366,65

8 187.04 363.00

9 196.49 359,72

10 206.06 356.82

11 215.73 354.30

12 225.50 352.17

Page 10
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Excavated Short Term.txt

i3 235.35 350.42
14 245.26 349.07
15 255,21 348.11
16 265.20 347.55
17 275.19 347.38
18 285,19 347.61
19 295.17 348.24
20 305.12 349.26
21 315.02 350.68
22 324.85 352.49
23 334.61 354.68
24 344.27 357.26
25 353.82 360.23
26 363.25 363.57
27 372.54 367.28
28 381.67 371.35
29 390.63 375.79
30 399.41 380.57
31 407.99 385.70
32 416.37 391.17
33 424.52 396,97
34 432.43 403.08
35 440.09 409.50
36 447.50 416.22
37 454.63 423.23
38 461.48 430.52
39 468.03 438.07
40 474.28 445,88
41 480,22 453.93
42 482.85 457.81
ek d 4_234 T

Failure surface Specified By 43 Coordinate Points

Point X-surf Y-Surf
NO. (ft) (fr)
1 123.33 396.00
2 131.35 380.02
3 139.60 384.36
4 148.07 379.05
5 156.74 374.08
6 165.62 369.47
7 174.67 365.22
8 183.89 361.34
9 193,25 357.83
i0 202.75 354,71
11 212.37 351.97
12 222.09 349.63
13 231.90 347 .68
14 241.78 346.13
15 251.71 344,98
16 261.68 344 .23
17 271.68 343.89
18 281.68 343,95
19 291.67 344 .42
20 301.63 345.29
Page 11
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Excavated Short Term.txt
346.56

21 311.55 .
22 321.41 348.23
23 331.19 350.30
24 340.88 352.77
25 350.47 355.62
26 359.93 358.86
27 369.25 362.48
28 378.42 366.47
29 387.42 370.84
30 396.23 375.56
31 404,85 380.63
32 413.25 386.05
33 421.43 391.81
34 429.37 397.89
35 437.05 404,28
36 444 .48 410.99
37 451.62 417.98
38 458.47 425.27
39 465.03 432.82
40 471.27 440.63
41 477.19 448.69
42 482.79 456.98
43 483.28 457,78
RkE 4.235  wEw
Y A X S F T
0.00 101.20 202.40 303.60 404.80 506.00
X 0.00 +—--==-rmm TR Fmm e o +
101.20 + *
- 1
- L1
- .12,
- i
- 1.,
A 202 .40 + .15...
- CB1.. ...
- [
- B £ T
- N X S
- LI6. ...
X 303.60 + R
- S
- .816......
- Ao, *
- .B12......
- ..81......
I 404 .80 + W81, W
- L811..
- .. 11,
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Excavated Short Term.txt
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EXCAVATED SLOPE STABILITY — LONG TERM
PCSTABL6 INPUT PARAMETERS

This analysis evaluates the long term stability of the excavated sideslope after the liner

is installed.

The geometry for the critical section is shown on page D5-B-24.

Effective stress parameters were used to analyze the long term condition for the
excavated slope. Table D5-B-3 lists the material used for each soil type in this analysis.
The unit weight and total strength parameters are from page D5-B-2.

The water surface was assumed as the highest recorded groundwater at the site from
Appendix D7-A — Highest Measured Water Levels, and was adjusted for the effect of the

dewatering system.

Table D5-B-3

Excavated Slope Analysis Material Inputs

Material

Soit Type

Clay Liner

1

Clay

2

Shale

3

Bigys & Mathews Environmental
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Excavated Long Term,txt
*% PCSTABLGE **

by i
Purdue University

. =-Slope Stability Analysis--
SimpTlified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 1/27/12
Time of Run: 9:54am

Run By: SAB

Input Data Filename: run.in
Output Filename: result,out
Unit: ENGLISH

Plotted output Filename: result.plt

PROBLEM DESCRIPTION  sSkyline Excavated Long Term

BOUNDARY COORDINATES
4 Top _ Boundaries
8 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right soil Type
No. (ft) (fr) (ft) (ft) Below Bnd

360.00 442,00 450.00 460.00
360.00 442.00 600.00 440,00

1 100,00 400.00 130.00 4006.00 1
2 130.00 400,00 430.00 460.00 1
3 430.00 460.00 450.00 460.00 1
4 450,00 460,00 600.00 450.00 2
5 106.00 396.00 130.00 396.00 3
? 130.00 396.00 360.00 442 .00 g
& 3

ISOTROPIC SOIL PARAMETERS
3 Type(s) of 501l

soil Total saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) {pct) {psf) (deg) Param. {(pst) No.
1 119.8 119.8 840.0 22.7 0.00 0.0 0
2 119.8 119.8 840.0 22.7 0.00 0.0 1
3 117.6 117.6 1500.0 25.0 0.00 0.0 0
Page 1
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Excavated Long Term.txt

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric surface No, 1 Specified by 3 cCoordinate Points

Point X-water Y-Water
NO, (fr) (ft)
1 360.00 442 .00
2 420.00 450.00
3 600.00 450.00

A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

500 Trial surfaces Have Been Generated.

50 surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 120.00 ft.
X

Bl

and 130.00 fx,
Each surface Terminates Between X = 450.00 ft.
and X = 460.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At which A surface Extends Is Yy = 0.00 ft.

10.00 ft. Line Segments Define Each Trial Failure surface.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

&

* * safety Factors Are Calculated By The Modified janbu Method * *

Failure surface Specified By 40 Coordinate Points

Point X-surf y-surf
NO. (fed (fo)

1 120.00 400.00

2 128.03 394.05

3 136.32 388.45

Page 2
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Excavated Long Term.txt

4 144,85 383.23

5 153.60 378.39

6 162.55 373.93

7 171.70 369.88

8 181.01 366.23

9 190.47 363.00
10 200.07 360.19
11 209.78 357.80
12 219.58 355.84
13 229.47 354,32
14 239.41 353,24
15 249.39 352.59
16 259.39 352.38
17 269,38 352.62
18 279.36 353.29
19 289,30 354.41
20 299.18 355.96
21 308.98 357.94
22 318.68 360.36
23 328.27 363.20
24 337.72 366.46
25 347.02 370.13
26 356.15 374,21
27 365.10 378.69
28 373.83 383.56
29 382.34 388,81
30 390.62 394.42
31 398.63 400.40
32 406.38 406.73
33 413.84 413,39
34 421.00 420,37
35 427.84 427.66
36 434.36 435,24
37 440.53 443,11
38 446.36 451.24
39 451.81 459.62
40 451.96 459,87

E 4_297 e

individual data on the 47 siices

water Wwater Earthquake
Force Force Force  Force Force  Surcharge
Slice width wedight Top Bot Norm Tan Hor ver Load
NO. (ft) (1bs)  (Obs) (1bs) (1bs) (bs)  (bs)  (bs)  (Ibs)
1 5.4 1293.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 2.6 1566.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 2.0 1546.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 6.3 7526.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 8.5 16398.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 8.7 23781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 9.0 31096.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 9.1 38265.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 9.3 45212.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 9.5 51865.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 9.6 58158.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 9.7 64026.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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13 9.8 69413.
14 9.9 74267.
15 9.9 78541.
16 10.0 82196,
17 16.0 85201,
18 10.0 87530.
19 10.0 89164.
20 9.9 90093.
21 9.9 90314,
22 9.8 89832.
23 9.7 88659.
24 9.6 86813.
25 9.5 84321,
26 9.3 81217.
27 9.1 77541,
28 3.8 31891.
29 5.1 41455.
30 8.7 68703.
31 8.5 63646.
32 8.3 58234.
33 B.0 52534.
34 7.7 46618.
35 7.5 40559.
36 6.2 29920,
37 1.0 4516.
38 6.8 28328.
39 2.2 7924,
40 4.4 14162.
41 4.8 12414,
42 1.4 2958.
43 4.9 7948,
44 .9 997.
45 3.6 2603.
46 1.8 372.
47 0.1 2,

Failure surface specified By 39 cCoordinate Points

Point
NOo.

Biggs & Mathews Environmental

wc‘:c\u:oomw&oar—-\-h-b-mwam&OHmmmOwawHHmmNNw

el Y e Y LY Y Y e Y =T =T =Y = Y= T =P NP AP
S e o Lo Yoy R ey ey e R R N R P PR N I

X-surf

(fo)

120,
128.
136.
144.
153.
162.
171.
181.
190.
200,
210.
219.
229.
239,
249,
259,
269,
279.
289,
299,
309.

00
08
42
98
77
75
92
26

Excavated iLong Term.txt

=l

: oy Y Y R Y el o o e Y e R R R e P,
= e e e o e O T = Y=F == P=R PR PR N O Ay S N S N 1N
OO OO OO0 0000000000000 00COCOEOOOOd O
S e o L Y=L L T o e p e e e Y =T = T T YA P N H 1
ol Y Y e Yy Y Y o e e e e e e P PR
Sy o L=t =Y E T R R R o PP PP D e S N T

OO

Y-surf
(ft)

400,00
394.11
388.58
383.42
378.65
374.26
370.27
366.68
363.51
360.75
358.42
356.52
355.05
354.01
353.41
353.25
353.52
354,24
355.39
356.97
358.98
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Excavated tong Term.txt

22 318.98 361.43
23 328.56 364.29
24 338.01 367.57
25 347.30 371.26
26 356.43 375.36
27 365.36 379.85
28 374.09 384.72
29 382.60 389.98
30 390.87 395.60
31 398.88 401.58
32 406.63 407.91
33 414,09 414,57
34 421.25 421.54
35 428.10 428.83
36 434.63 436.41
37 440.81 444,27
38 446.65 452.39
39 451.56 459,90
e 4.798  www

Failure surface Specified By 39 Coordinate Points

Point X-surf y-surf

No., (fo) (ft)
1 120.00 400.00
2 128.17 394.23
3 136,57 388.81
4 145.20 383.76
5 154.04 379.08
6 163.07 374.79
7 172.28 370.89
8 181.65 367.39
9 191.16 364.29

10 200.79 361.60

11 210.53 359,33

12 220.35 357.48

13 230.25 356.06

14 240.20 355.06

15 250.19 354,48

16 260.18 354.34

17 270.18 354,63

18 280.15 355.34

19 290.09 356.49

20 299,97 358.05

21 309.77 360.05

22 319.47 362.45

23 329.06 365.28

24 338.53 368.51

25 347 .84 372.15

26 356.99 376.18

27 365.96 380.60

28 374,73 385.41

29 383.29 390.58

30 391.62 396,12

31 399.70 402.01
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32 407.52
33 415.07
34 422.32
35 429.28
36 435.92
37 442.23
38 448,21
39 453.42

Hokek 4.298

Excavated Long Term.txt
408.24
414.80
421.68
428.86
436.34
444 10
452.11
459.77

e

Failure Surface Specified By 40 Coordinate Points

Point X-surf
No. (ft)
1 122.22
2 130.25
3 138.54
4 147 .06
5 155.81
6 164.76
7 173.89
8 183.20
9 192.66
10 202.25
11 211,96
12 221.76
13 231.64
14 241,58
15 251.56
16 261.56
17 271.56
18 281.53
19 291.47
20 301.36
21 311.16
22 320.87
23 330.47
24 339.93
25 349,24
26 358.38
27 367.34
28 376.09
29 384.62
30 392.91
31 400.95
32 408.71
33 416.20
34 423.38
35 430.25
36 436,80
37 443.00
38 448.86
39 454 .35
4¢ 454 84

Biggs & Mathews Environmental

y-surf
fe

400.00
394,04
388.44
383.21
378.36
373.90
369.84
366.18
362.93
360.11
357.71
355.73
354.20
353.09
352.43
352.20
352.42
353.07
354.16
355.69
357.65
360.04
362.86
366.09
369.74
373.79
378.24
383.08
388.31
393.90
399.85
406.14
412.78
419.73
427.00
434,56
442.40
450.51
458.86
459.68
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ki 4.299

- Failure surface specified By 40 Coordinate Points

point X-surf
NO. {ft)
1 122.22
2 130.16
3 138.3¢6
4 146.81
5 155,49
6 164.39
7 173.48
8 182.75
9 192.18
10 201.74
11 211.43
12 221.22
13 231.10
14 241.03
15 251.00
16 261.00
17 271.00
18 280.98
19 290.92
20 300.80
21 310.60
22 320.31
23 329.90
24 339.35
25 348.64
26 357.76
27 366.69
28 375.40
29 383.89
30 392.13
31 400.11
32 407 .81
33 415,22
34 422.32
35 429.09
36 435.53
37 441,62
38 447,34
39 452.70
40 453.28
ek 4,300

Failure surface Specified By 39 Coordinate Points

Point X-surf

Biggs & Mathews Environmental

Excavated Long Term.txt

*dd

Seve

y-surf
fo)

400.00
393.92
388.20
382.85
377.89
373.32
369,15
365.40
362.06
359,16
356.68
354.64
353.05
351.89
351.19
350.93
351.12
351.75
352.84
354.37
356.34
358.75
361.59
364.86
368.55
372.65
377.16
382.06
387.35
393.02
399.04
405.42
412.14
419,19
426.54
434.19
442,13
450,32
458.77
459.78

Y~surf
Page 7
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No (ft)
1 122.22
2 130.38
3 138.78
4 147.41
5 156.25
6 165.28
7 174.48
8 183.85
9 193.36

10 202.99

11 212.73

12 222.56

13 232.46

14 242 .41

15 252.39

16 262.39

17 272.39

18 282.36

19 292,29

20 302.17

21 311.96

22 321.66

23 331.25

24 340.71

25 350.01

26 359.15

27 368.11

28 376.87

29 385.41

30 393.72

31 401.78

32 409.59

33 417.11

34 424,34

35 431.27

36 437 .88

37 444 .17

38 450.11

39 454 .88

HHH 4,300

Excavated Long Term.txt
(fr)

400.
394,
388.
383.
379.
374.
370.
367,
364.
361,
359.
357.
356.
355,
354.
354,
354,
355.
356.
358.
360.
362.
365.
368.
372.
376.
380.
385,
390.
396,
402.
408.
415.
422.
429,
436,
444,
452.
459.

00
22

Failure surface Specified By 40 Coordinate Points

Point X-surf
NO. (ft)

€O~ Gy U o 0 DN e

Biggs & Mathews Environmental

121.
129.
137,
145.
154.
163.
172.
i82.

16

yY-surf
fo

400,
394.
388.
383.
378.
373,
369.
366.

00
06
48
27
42
97
90
23
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9 191.58
10 201.137
11 210.87
12 220.66
13 230.54
14 240.47
15 250.44
16 260.44
17 270.44
18 280.42
19 290.37
20 300,27
21 310.09
22 319.83
23 329.45
24 338.95
25 348.31
26 357.50
27 366,51
28 375.33
29 383,94
30 392.31
31 400.45
32 408.32
33 415.92
34 423.23
35 430.23
36 436.92
37 443,29
38 449.31
39 454.98
40 457.20

wEE 4.300

Excavated Long Term,txt
362.97
360.12
357.69
355.68
354.10
352.95
352.23
351.94
352.08
352.66
353.67
355.11
356.98
359.27
361.98
365.10
368.64
372.57
376.90
381.62
386.71
392.17
397.99
404.16
410.66
417.49
424 .62
432.05
439.77
447.75
455,98
459.52

FRE

Failure Surface Specified By 40 Coordinate Points

Point X-surf
No. (ft)
1 122.22
2 130.17
3 138.37
4 146.83
5 155.51
6 164.40
7 173.49
8 182.75
9 192.18
10 201.74
11 211.42
12 221.21
13 231.08
14 241.01
15 250.98
16 260.97
17 270.97
18 280.95

Biggs & Mathews Envircnmendal

Y-surf
fr)

400.00
393.93
388.21
382.87
377.90
373.33
369.16
365.40
362.05
359.13
356.63
354,57
352.94
351.76
351.02
350.72
350.86
351.46
Page 9
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19 290.90
20 300.79
21 310.61
22 320.33
23 329.93
24 339.40
25 348.73
26 357.88
27 366.84
28 375.59
29 384.12
30 392.42
31 400. 45
32 408.21
33 415.69
34 422.86
35 429.71
36 436.23
37 442.41
38 448.23
39 453.69
40 455.22

o 4.301

Excavated Long Term,txt

352.4
353.
355,
358.
361.
364.
367.
371,
376.
381.
386.
391.
397.
404.
410.
417.
425,
432.
440.
448,
457.
459.

fedkd

Failure Surface Specified By

Point X~-surf
NO, (ft)
1 122.22
2 130.15
3 138.35
4 146.79
5 155.47
6 164.36
7 173.44
8 182.70
9 192.12
10 201.68
11 211.36
12 221.14
13 231.01
14 240.94
15 250.91
16 260.91
17 270.90
18 280.89
19 290.83
20 300.72
21 310.54
22 320.26
23 329.86
24 339.33
25 348.65
26 357.80
27 366.75

Biggs & Mathews Envircnmental

40 coordinate Points

Y-surf
(fo)

400,
393.
388,
382.
377.
373.
369,
365,
361.
359.
356,
354.
352.
351.
350.
350,
350.
351.
352.
353.
355.
358.
360.
364.
367.
371.
376.
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2

375,
384.
392,
400,
408.
415.
422.
429.
436.
442,
448.
453.
454,

4,301

Excavated Long Term.txt
81.05

386.28
391.88
397.84
404.16
410.82
417.80
425.10
432.69
440.57
448.71
457.10
459.67

wERE

Failure surface sSpecified By 39 cCoordinate Points

Point
No.

Biggs & Mathews Environmentat

X-surf
(foo

123.
131.
139.
148.
156.
165.
174,
184.
193.
203.
212,
222,
232,
242,
252,
262.
272.
282.
292,
302.
312.
321.
331,
340,
349,
359.
367.
376.
384,
393,
401.
408.
415.
422.
429.
435.
441.

33
32
57
a7
79

Y-surf
(fo

400.00
393.98
388.33
383.06
378.17
373.68
369.60
365.94
362.69
359.88
357.50
355.57
354.08
353.03
352.43
352.29
352.59
353.35
354.55
356.20
358.29
360.82
363.79
367.18
370.99
375,22
379.85
384.87
390.28
396.06
402.21
408.70
415.53
422.68
430.14
437.89
445.92
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Excavated Long Term.txt

38 447 .43 454 .21
39 450.93 459.94
E 4 . 301 g 3
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Excavated Long Term.txt

T 809.60 +
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INTERIM WASTE SLOPE STABILITY ~ CIRCULAR ANALYSIS
PCSTABL6 INPUT PARAMETERS

This analysis evaluates the short term stability of the 3H: 1V interim waste slope.

The geometry for the critical section is shown on page D5-B-39.

Total stress parameters were used to analyze the short term condition for the 3H:1V
interim waste slope. Table D5-B-4 lists the material used for each soil type in this
analysis. The unit weight and total stress parameters for the materials are from page

D5-B-2.

Table D5-B-4
Interim Waste Analysis Material Inputs
Material Soil Type
Solid Waste 1
Floor Lingr 5
(Geosynthetics)
Shale 3

Biggs & Mathews Envirenmental
MAPROMOT\ITV 200PPART 3 ATT D5.DOC
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Interim Waste Circular.txt
*% PCSTABLE **

by

Purdue university

. --Slope sStability Analysis--
Simplified Janbu, Simplified.Bishop

or Spencer’

Run Date:

Time of Run:

Run By:

Input Data Filename:
Qutput Filename:

unit:

Plotted Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

3 Top _ Boundaries
5 Total Boundaries

s Method of Slices

1/27/12
10:16am
SAB

run.in
result.out
ENGLISH
result.plt

Skyline Interim waste 3H:1v (circular)

Boundary X-Left yY-Left
No. (f1) (fr)

1 100.00 384.00

2 200.00 385.00

3 830.00 595.00

4 200.00 385.00

5 100,00 380.00

ISOTROPIC S50OIL PARAMETERS

3 Type(s) of soil

X-Right
(ft)

200.00
830.00
930.00
930.00
930.00

Angle
(deg)

23.0
9.6

soil Total Saturated Cohesion Friction
Type Unit Wt, unit Wt. Intercept
No. (pch) (pct) (pst)
1 50.0 50.0 250.0
2 120.0 120.0 309.0
3 117.6 117.6 1500.0

25.0

Y-Right soil Type
(ft) Below Bnd
385.00 2
595.00 1
595.00 i
392.30 2
388.30 3
Pore Pressure Piez.
Pressure Constant Surface
Param. {psT) NO.
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0

A Critical Failure surface Searching Method, Using A Random_
Technique For Generating Circular Surfaces, Has Been Specified.
Page 1
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Interim Waste Circular.txt

400 Trial surfaces Have Been Generated.

40 surfaces Initiate From Each of 10 points Equally Spaced

Along The Ground Surface Between X = 250.00 ft.
and X = 260.00 ft.
Each surface Terminates Between X = 820.00 ft.
and X = 830.00 ft,

unless Further Limitations were Imposed, The Minimum Elevation

At which A surface Extends Is Y = 0,00 ft.

10,00 ft. Line Segments pefine Each Trial Failure surface.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are ordered - Most Critical

First.

* * safety Factors Are Calculated By The Modified Janbu Method * *

Failure surface Specified By 65 Coordinate Points

Point X-surf y-surf
No. (fr) (ft)
1 256.67 403,89
2 206,31 401.23
3 276.00 398.75
4 285.73 396.46
5 295.50 394,35
6 305.32 392.42
7 315.16 390.68
8 325.04 389.12
9 334.95 387.75
10 344 .88 386.56
11 354.83 385.56
12 364.79 384.75
13 374.77 384.12
14 384.76 383.69
15 394.76 383.44
16 404.76 383.38
17 414.76 383.50
18 424.75 383.81
i9 434.74 384.32
20 444.72 385.00
21 454,68 385.88
22 464,62 386.94
23 474,54 388.19
24 484.44 389.63
25 494,31 391.25
Page 2
Biggs & Mathews Environmental D5-B-41
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0.0 0
0.0 0
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Failure surface Specified By 66 Coordinate Points

Point
NO.

MAProjMONOT\I20\P\Part 3 Att D5 App D5-B pp 39-56.pdf
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1 254,

2 264,

3 273.

4 283.

5 293.

6 303.

7 313.

8 322.

9 332.
10 342.
11 352.
12 362,
13 372.
14 382.
15 392.
16 402.
17 412.
18 422,
15 432,
20 442.
21 452,
22 462.
23 472.
24 482,
25 492.
26 502.
27 511,
28 521.
29 531.
30 541,
31 550.
32 560.
33 569.
34 579,
35 588,
36 598.
37 607.
38 616.
39 625,
40 634.
41 643.
42 652.
43 661.
44 670.
45 678.
46 687.
47 695.
48 704,
49 712,
50 720.
51 728,
52 736,
53 744,
54 751.
55 759.
56 766,
57 774.
58 781,
39 788.
60 795.
bl BO2.
62 808.

Biggs & Mathews Environmental

Interim Waste Circular.txt

403.
400.
398.
396.
394,
392,
390.
389,
387.
386.
385,
385.
384.
384,
383.
383.
384.
384.
385.
385,
386.
387.
388.
390.
392,
393,
395.
398,
400.
402.
405.
408.
411.
414,
418,
421.
425,
429,
433,
437.
442,
446.
451,
456,
461.
466.
471.
477.
483.
488.
494,
500.
507.
513.
520.
526.
533,
540,
547.
554,
562.
569.

M:AProp 101101120\ Part 3 Att D5 App D5-B pp 39-56.pdf
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63 815.43
64 821.82
65 828.08
66 829.85

FEE 1.506

FhE

Interim waste Circular.ixt
577.
584,
592.
504,

16
85
65
95

Failure surface Specified By 66 Coordinate Points

Point X~surf
NO. (ft
1 252.22
2 261.94
3 271.70
4 281.49
5 291.32
6 301.18
7 311.07
8 320.98
9 330.91
10 340.87
11 350.84
12 360.82
13 370.81
14 380.80
i5 390.80
16 400.80
17 410.80
18 420.79
19 430.77
20 440.74
21 450.69
22 460.62
23 470.53
24 480.42
25 490.28
26 500.10
27 509.89
28 519.65
29 529.36
30 539.03
31 548.65
32 558.23
33 567.75
34 577.21
35 586,62
36 595,96
37 605,24
38 614.46
39 623.60
40 632.67
41 641,66
42 650.57
43 659.41
44 668.15
45 676,81

Biggs & Mathews Environmental

y-surf
(ft

402.
400,
397.
395,
393,
392,
390.
389,
388,
387,
386.
386.
385,
385,
385.
385,
385,
386,
386.
387.
388,
389,
390.
392,
394,
395,
398.
400.
402.
405.
407.
410.
413.
417.
420.
424.
427.
431.
435,
439.
444.
448,
453.
458.
463.

MAProp 1013 1V1200P\Part 3 Ait D5 App D5-B pp 39-56.pdf
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46 685.38
47 693.86
48 702.24
49 710.53
50 718.71
51 726.79
52 734.77
53 742.63
54 750,39
55 758.03
56 765.56
57 772.97
58 780.26
59 787.43
60 794,47
61 801.38
62 808.17
63 814.83
64 821.35
65 827.73
66 829.13

Faw 1.546

Interim waste Circular.txt
468.47

473.
479.
484.
490.
496.
502.
508.
514.
521.
528.
534.
541,
548,
555,
562,
570.
577.
585,
392.
594.

*nk

Failure Surface specified By 65 Coordinate Points

Point X-surf
No. (ft)
1 254 .44
2 264.15
3 273.89
4 283.68
5 293.50
6 303.35
7 313.23
8 323.14
9 333.07
10 343.02
11 352,98
12 362.96
13 372.95
14 382.95
15 362.95
16 402.95
17 412.94
18 422.93
19 432.91
20 442 .88
21 452.83
22 462.77
23 472 .68
24 482.56
25 492,41
26 502.24
27 512.02
28 §21.77
29 531.48

Biggs & Mathews Environmental

y-surf
(f)

403.
400.
398.
396.
394,
392,
391,
389.
388.
387.
386.
386.
385.
385.
385.
385.
385,
386.
386.
3g7.
388.
389.
391.
392,
394,
396.
398.
400,
402.

MAProp 101011 20\P\Part 3 Att D5 App DE-B pp 39-56.pdf
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whR

541.
550.
560.
569.
379.
588.
597.
607.
616.
625,
634.
643.
652.
661.
669.
678.
687.
695.
703.
712.
720.
728,
736,
743,
751.
759.
766,
773.
781.
788,
795,
802,
808,
815.
821,
826.

14
75
31
82
27
66
99
25

1.554

Interim Waste Circular.txt
405.51

408,
411.
414.
417,
421.
424,
428,
432,
436.
440.
445.
449,
454.
459,
464 .
469,
475,
480.
486,
492,
498,
504,
516.
516.
523,
530.
536.
543,
550,
558.
565.
572.
580.
588.
593.

Eoh i 4

Failure surface specified By 65

Point
NO.

aNe R NEny R0, IF RN 2

10

12
13

Biggs & Mathews Environmental

X-surf
(ft

255.
265.
275,
284.
294,
304.
314.
324,
334.
344.
354,
364,
374,

y-surf
(fv)

403,
401.
398.
396.
16
393.
.03
390,
389.
388.
387.
387.
386.

395
392

MAProj 101\ 1\120\P\Part 3 Att D5 App D5-B pp 38-56.pdf
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14 384.17
15 394.17
16 404.16
17 414.16
18 424.15
19 434.13
20 444,09
21 454.04
22 463.97
23 473.88
24 483.76
25 493.61
26 503.43
27 513,22
28 522.97
29 532.67
30 542,34
31 551.95
32 561.51
33 571.02
34 580.48
35 589.87
36 599,21
37 608.47
38 617.67
39 626.80
40 635.85
41 644.83
42 653.72
43 662.54
44 671,27
45 679.91
46 688.46
47 696,91
48 705.27
49 713.53
50 721.69
51 729.74
52 737.69
53 745.53
54 753.26
55 760,87
56 768,37
57 775.75
58 783.00
59 790.14
60 797,14
61 804.02
62 810.77
63 817.39
64 823.87
65 829.28

REH 1.611

Failure surface Specified By 65 Coordinate Points

Point X-5urf

Biggs & Mathews Environmentat

Interim wWaste Circular.txt

TRk

386.64

386.
386.
386.
387.
388.
388.
389.
391.
392.
394.
395 .
397.
399.
401.
404,
406.
409,
412,
415.
418.
422.
425.
429.
433,
437.
441.
446.
450.
455,
460.
465.
470.
476.
481.
487.
493.
498.
504
511.
517.
524.
530.
537.
544,
557.
558.
565.
573.
580.
588.
594.

58

y-surf
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64 -

No (ft)
1 254 .44
2 264.19
3 273.97
4 283.79
5 293
6 303.52
7 313.42
8 323.35
9 333.29

10 343.26

11 353.23

12 363.22

13 373.21

14 383.21

15 393,21

16 403.21

17 413.20

18 423.19

19 433.16

20 443 .12

21 453.07

22 462.99

23 472 .89

24 482.77

25 492.61

26 502.43

27 512.21

28 521.95

29 531.65

30 541.30

31 550.91

32 560.47

33 569.97

34 579.42

35 588.81

36 598.14

37 607 .41

38 616,60

39 625.73

40 634.79

41 643.77

42 652.67

43 661.49

44 670.22

45 678.87

46 687.43

47 695.90

48 704.27

49 712.55

50 720.73

51 728.81

52 736.78

53 744 .64

54 752.40

55 760.04

56 767.57

57 774,99

58 782.28

59 789.46

60 796.51

61 803.44

Biggs & Mathews Environmental

Interim waste Circular.txt

(ft)

403.
400,
398.
396,
395.
393,
392.
391.
390.
389.
388.
387.
387.
387.
387.
387.
387.
388,
389.
390.
391,
392.
393.
395,
397.
399.
401,
403,
405.
408.
411.
414,
417.
420,
423.
427.
431.
435.
439,
443,
448,
452.
457,
462.
467.
472.
477.
483.
488,
494,
500.
506.
512.
518.
525.
531.
538.
545,
552.
559.
566.

MAProj1 GO MVIZ0\PPart 3 Att DS App D5-B pp 39-56.pdf
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62

64
65

Tk

810.
816.
823.
B27.

23
91
a4
74

1.667

574
581
589
594

Interim Waage Circular.txt
.53
.10
.25

Failure surface Specified By 65 Coordinate Points

Point
NO.

Biggs & Mathews Environmental

X-surf
(fo)

258.
268.
278.
288.
297.
307.
317.
327.
337.
347,
357.
367.
377.
387.
397.
407.
417.
427.
437.
447.
457.
467.
477 .
487.
496.
506,
516.
226.
535.
545.
555,
564.
574.
583.
593.
602,
611.
620.
630,
639.
648.
656.
665.
674.
683.

y-surf
(ft)

404,
402.
400.
398,
396.
394,
393,
391.
390.
389.
388.
388,
387.
387.
387.
387.
388.
388.
389.
390,
391.
392.
393,
395,
396.
398.
400,
403,
405,
408.
410,
413.
417.
420,
423,
427.
431,
435,
439,
443,
447,
452,
457.
462.
467,

MAProj 0N 1VIZA\P\Part 3 Att D5 App D5-B pp 39-56.pdf
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46 691.53
47 699.96
48 708.30
49 716.53
50 724,66
51 732.69
52 740.61
53 748.42
54 756,11
55 763.69
56 771.15
57 778,49
58 785.71
59 792.80
60 799.77
61 B06.61
62 813,31
63 819.88
64 826.32
65 829.76

ke 1.667

Interim waste Circular.txt
472.54
477 .91
483.44
489.11
494 .93
500.90
507.00
513.25
519.64
526.16
532.82
539.61
546.53
553.58
560.75
568.05
575.47
583.01
590.67
594.92

Failure surface Specified By 65 Coordinate Points

Point X-surf
NO. (ftd
1 256.67
2 266.42
3 276.20
4 286.02
5 295.87
6 305.75
7 315.66
8 325.59
9 335.53
10 345.50
11 355.47
12 365.46
13 375.46
14 385.45
15 385.45
16 405.45
17 415.45
18 425.43
19 435.40
20 445,36
21 455.31
22 465.23
23 475.13
24 485.00
25 494,85
26 504.66
27 514.44
28 524.17
29 533.87
30 543,53

Biggs & Mathews Environmental

Y-surf
(ft)

403,89
401.66
399,60
397.71
395.99
394.45
393.08
391.88
390.85
390.00
389.32
388.82
388.49
388.34
388.36
388.56
388.93
389.47
390.19
391.09
392.15
393.39
394.81
396.39
398.15
400.08
402.19
404.46
406,90
409.51

D5-8-51
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31 553.13
32 562.69
33 572.19
34 581.64
35 591.03
36 600.35
37 609.62
38 618,81
39 627.94
40 636.99
41 645.97
42 654.87
43 663.68
44 672.42
45 681.06
46 689.62
47 698.09
48 706.46
49 714.74
50 722.91
51 730.99
52 738.96
53 746,82
54 754.58
55 762.22
56 769.75
57 777.16
58 784,46
59 791.63
60 798.69
61 805.61
62 812.41
63 819.08
64 825.62
65 829.42

wkF 1.667

Interim Waste Circular.txt

415.
418,
421.
425.
428,
432.
436.
440,
444,
449,
453,
458,
463.
468.
473,
478.
484,
489,
495.
501.
307,
513.
520.
526.
533.
539.
346,
553.
560.
567.
575.
382,
590.
594,

*hk

Failure surface Specified By 65 Coordinate Points

Point X-surf
No, (ft)

253,
263.
272,
282.
.64

292

1

2

3

4

5

6 302.
7 312.
8 322.
9 332.
10 342,
11 352.
12 362.
13 372.
14 382.

Biggs & Mathews Environmental

33
i1
93
77

54

y-surf
(fd

402.
400.
398.
397.
305,
393.
392,
391.
390.
389,
389.
388.
388,
388.

MAProp 10 1\01\I20\P\Part 3 Att D5 App D5-B pp 39-56 pdf
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15 392.30
16 402.30
17 412.29
i8 422,27
19 432.24
20 442,20
21 452.14
22 462.05
23 471.95
24 481.82
25 491.66
26 501.47
27 511.24
28 520.98
29 530.67
30 540,33
31 549.94
32 559.50
33 569.01
34 578.46
35 587.86
36 597.20
37 606.48
38 615.69
39 624.84
40 633.92
41 642.92
42 651.85
43 660.70
44 669.47
45 678.16
46 686.77
47 695,28
48 703.71
49 712.04
50 720.28
51 728.42
52 736.47
53 744.41
54 752.24
55 759,97
56 767 .60
57 775.11
58 782.50
59 789.79
60 796.95
ol 804.00
62 810.93
63 817.73
64 824.40
65 829.96

ek 1.667

Failure surface Specified By 65 Coordinate Points

POint X-surf
NO. (ft)

Biggs & Mathews Environmental

Interim wWaste Circular.txt

wRE

388.77

389,
389,
390.
390.
391,
392
394,
395,
397.
399,
400.
403.
403,
407.
410.
413.
416.
419.
422.
425,
429.
433,
437,
441.
445
449,
454
458.
463.
468.
473.
478.
484.
489,
495.
501.
507.
513,
519,
525.
532.
538.
545,
552.
559.
566.
573.
581.
588.
594 .

MAProf 10 O 1V 20\P\Part 3 Att D5 App D5-B pp 39-56.pdf
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Interim waste Circular.txt

1 251.11 402.04

2 260.90 400.00

3 270.73 398.13

4 280.58 396.43

5 290.46 394.89

6 300.37 393.52

7 310.29 392.31

8 320.24 391.26

9 330.20 390.39
10 340.17 389.68
11 350.16 389.14
12 360.15 388.76
13 370.15 388.56
14 380.15 388.52
15 390.15 388.64
16 400.15 388.94
17 410.13 389.40
18 420.12 390.03
19 430.08 350.82
20 440 .04 361.78
21 449,97 392.91
22 459.89 394.21
23 469.78 395.67
24 479.65 397.29
25 489.49 399.08
26 499,29 401.04
27 509.07 403.16
28 518.80 405.44
29 528.50 407.88
30 538,15 410.49
31 547.76 413.26
32 557.33 416,18
33 566.84 419.27
34 576.30 422.52
35 585.70 425,92
36 595.04 429.48
37 604 .33 433,20
38 613.55 437.07
39 622.70 441.09
40 631.79 445,27
41 640.80 449,60
42 649.74 454.08
43 658.61 458.71
44 667.39 463.48
45 676.10 468.41
46 684.72 473.47
47 693.25 478.68
48 701.70 484,04
49 710.06 489,53
50 718.32 495.16
51 726.49 500.93
52 734.56 506.84
53 742.53 512.88
54 750.40 519.05
55 758.16 525.35
56 765,82 531.78
57 773.37 538.34
58 780.80 545.03
59 788.13 551.83
60 795.34 558.76
61 802.43 565.81
62 809.41 572.98

Page 15
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63
64
65

E- X ]

X 0

130.

A 261,

X 392.
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s 654,

785

F 916.

20

80

70

.60
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.40
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Interim wWaste Circular.txt

816.26 580.26
822.99 587.66
829.22 594.74

1.668  %*=*
A X

0.00 130.90 261.80

00 4 i e e e Fmm - o Fo +
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INTERIM WASTE SLOPE STABILITY — BLOCK ANALYSIS
PCSTABLS INPUT PARAMETERS

This analysis evaluates the short term stability of the 3H:1V interim waste slope.

The geometry for the critical section is shown on page D5-B-58.

Total stress parameters were used to analyze the short term condition for the 3H:1V
interim waste slope. Table D5-B-5 lists the material used for each soil type in this
analysis. The unit weight and total stress parameters for the materials are from page

DSs-B-2.

Table D5-B-5
Interim Waste Analysis Material Inputs
Material Soil Type
Solid Waste 1
=y Linelr 2___ ——
(Geosynthetics)
Shale 3

Biggs & Mathews Environmental
MAPROMNONDIVI20\PAPART 3 ATT D5.DOC

D5-B-57

Skyline Landfilt
Rev. 0, 4112112
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Interim wWaste Block.txt
*% PCSTABLE **

by

Purdue uUniversity

--51ope stability Analysis--

simplified Janbu, simplified Bishop

or Spencer s Method of S1ices

Run Date:

Time of Run:

RUn By:

Input Data Filename:
output Filename:
unit:

Plotted Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

1/27/12
10:38am
SAB
run.in

result.out

ENGLISH

result.plt

skyline Interim waste 3H:1v (block)

y-Left
(ft

384.00
385.00
595.00
385.00

3 Top Boundaries

5 Total Boundaries
Boundary X-Left

NO. (ft)

1 100.00

2 200.00

3 830.00

4 200.00

5 100.0Q0

380.00

ISOTROPIC SOIL PARAMETERS

3 Type(s) of soil

X-Right
(ft)

200.00
830.00
930.00
930.00
930.00

Angle
(deg)

23.0
9.6

soil Total saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept
No. (pcf) (pct) (pst)
1 50.0 50.0 250.0
2 120.0 120.0 309.0
3 117.6 117.6 1500.0

25.0

y-Right Soil Type
() Below Bnd
385.00 2
595.00 i
595.00 1
392.30 2
388.30 3
Pore Pressure Piez.
Pressure Constant Surface
Param. (pst) NO.
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0

A Critical Failure surface Searching Method, Using A Random
Technique For Generating sliding 8lock Surfaces, Has Been

Biggs & Mathews Environmental

Page 1
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specified,

Interim wWaste 8lock.txt

40 Trial surfaces Have Been Generated.

3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive portions Of
stiding Block Is

Box
NO.

1
2
3

10.0

X-Left

(fo)

200.00

450.00
700.00

y-Left X-Right
(fo) (ft)

383.00 210.00
385.50 460.00
388.00 710.00

Y-Right
(ftd

383.10
385.60
388.10

Height
(ft)

4.00
4.00
4.00

Following Are Displayed The Ten Most Critical of The Trial

Faiture Surfaces Examined,

First.

They Are Ordered - Most Critical

* * safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 30 Coordinate Points

Point
NO.

X-surf
(ft)

200.
204,
459.
707,
711.
717.
724,
729,
732.
738.
744.
751,
758,
763.
770,
772.
778.
785.
791.
798.
805,
812.
819,
820.
823,
830,
836.

Biggs & Mathews Environmentat
MAProp 10101V 20\P\Part 3 At D5 App D5-B pp 58-68.pdf

67
06
54
19
92

y-surf
(fo)

385.02
384.16
384,96
389.51
398.32
406.81
413,88
422,54
432.14
439,70
447.76
455.06
462.17
470.56
477.63
487.49
495.73
502.80
510.35
517.55
524.63
532.07
339.16
549.14
558.66
566.00
573.25

D5-B-60

Skytine Landfil
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28
30

L3

843.50
847.81

852

.93

1.314

Interim Waste Block.txt
580.81

589
395

dEE

Individual data on the

Slice width Weight

No. (ft) (ibs)
1 0.1 0.1
2 3.9 336.6
3 255.5 598278.0
4 247.6 RREARATRS
5 0.3 2494.7
6 4.4 35559.3
7 5.3 40758.3
8 7.1 52411.1
9 5.0 35562.0

10 2.8 18889.8

11 6.5 41690.8

12 5.9 36111.3

13 6.8 39687.0

i4 7.0 39190.1

15 5.4 28723.2

16 7.1 35343.7

17 1.7 7747.3

18 5.7 24185.6

19 7.1 28168.0

20 6.6 24466.0

21 6.9 24103.4

22 7.1 22868.2

23 6.7 19945.6

24 7.1 19302.8

25 0.6 1366.5

26 3.1 5883.7

27 6.7 10625.9

28 0.1 92.3

29 6.9 8736.5

30 6.5 5882.3

31 4.3 2085.4

32 5.1 661.4

water

Force
Top

(1bs)

ol el et o Yoy ol oy ot et e P F o R R o Y = P Y N T R e T P T Py
o o e o e = Y = P N N A I

0

water
Force
Bot

o
—
(=2
Ll

j=l=j=jolelefalofwlolaleleleloinlnlolatelolel el oo o ey o emle el
C)C)C)CDCHDCDCDCDCDC)CDCDCNDCDCDC)C)CDCDCDCNDCDCDCDCD&J&*DED\J

.83
.00

32 slices

Force

Norm
(Tbs)
0.

j=g=lolelololololelelalolelolalelelelolelnlelnlalelalelelelele

tDCDCDCDCDCDCDCDCDCDCDCDCDC)CDEDCDCDCDC)CDCDCD&DCDC)CDCDCD&D&D

<

Force

Tan
(1bs)
0.

jmf=jelelalalelelelelelelalalaloleolalalolelelale ewlate e el el

Y Y ey ey Y R e R R F P R PR N Y =T =Y P Pa S

[=]

Earthquake

Force  Surcharge
Hor ver Load
(1bs)0 (Mhs)  (bs)

COOCOOOOOOOOOOOOLOOOOOOOOLCOOOODD
COoOOOoOOOCORLOOOOOOOCOOOLOCOOOOoOOOOOOoOC

Failure surface specified By 30 Coordinate Points

Point
NO.

NOYOT R W N

Biggs & Mathews Environmenta!

X-5
(f

201.
208.
459.

705

711.
716.

723

urf
1)

23
82
14
.68
00
91
.82

Y-surf
(ft)

385.
381,
385.
388.
396.
404,
411,

MAProMONG1VI20\PiPart 3 Att D5 App D5-B pp 58-68.pdf

41
99
09
15
62
69
92
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10
11

13
14

16
17

19
20

22
23

25
26

28

29
30

KRR

728.
730.
736.
740.
746,
749.
755,
760,
767.
773.
779.
784.
791,
798.
802.
809.
813.
820.
825.
830.
837.
843,
846.

1.323

Interim Waste Block.txt
420.65
430.56
438.54
447 .45
455.22
464.98
472.36
480.99
488.68
496,81
504.60
513.04
520.12
527.59
536.78
544.19
553.06
560.75
569.21
8577.77
585.32
592.70
595.00

Rk

Failure surface Specified By 30 Coordinate Points

Biggs & Mathews Environmental

X-surf
fv)

195

.29
200.
453,
707,
711,
718.
724.
728.
732.
736.
740.
747,
754,
761.
768.
773.
779,
780.
782,
789.
796.
802.
809.
815.
822.
824.

23

y-surf
(fv)

384.95
382.11
387.33
387.06
395.88
403.16
411.36
420.54
429,69
438.81
448.20
455.28
462.35
469.47
476.75
485.30
493.24
503.18
512.92
520.15
527.81
535.27
542.38
550.56
558.11
567.89
Page 4
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27 831.14
28 834.20
29 841,25
30 843,87

wHE 1.342

Interim waste 8lock.txt

574.
584.
591,
595,

Fesy

97
49
57
00

Failure surface specified By 28

Point X-surf
No. (ft)
1 206.90
2 209,98
3 454 .00
4 707.54
5 709.46
6 713.61
7 717.94
8 724,81
9 727.96
10 735.03
11 739.59
12 746.35
13 752.09
14 756.33
15 757 .87
16 764,39
17 770.54
18 777.06
19 782.47
20 788.19
21 794.16
22 799.1¢6
23 805.23
24 810.84
25 814.73
26 820.89
27 823.45
28 £24.31
ik 1_364

y-surf
(ft)

387,
384.
386,
389,
399,
408,
417.
424,
433,
441.
449,
457.
465,
474.
484,
492,
499,
507.
515.
524,
532.
540,
548.
556.
566.
574,
583.
593,

b

30
71

Failure Surface specified By 29

Point X-surf
No. (ft)
i 203.92
2 207.59
3 453.92
4 708.25

Biggs & Mathews Environmental

Y-surf
(ft

386.
.88

382

386.
387,

MAProMONGIV20\P\Part 3 At D5 App D5-B pp 58-68.pdf

31

70
10
Pa

Coordinate Points

Coordinate Points

ge 5

D5-B-63
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5 713.83
6 720.13
7 727.20
8 733,51
9 736.05
10 741.01
11 744 .87
12 750.37
13 756.32
14 763,01
15 766.52
16 770.05
17 776.73
18 777.16
19 780.36
20 787.22
21 788.65
22 795.57
23 802.22
24 805.36
25 811.94
26 818.76
27 820.15
28 824,55
29 825.12
wRE 1.381

Interim waste Block.txt
395.40
403.16
410,24
417.99
427 .66
436,35
445,57
453.92
461,96
469.39
478.76
488.11
495,55
505.54
515.02
522.30
532.19
539.41
546.88
556,37
563.90
571.22
581.12
590.10
593.37

b 43

Failure surface sSpecified By 28 Coordinate Points

Point X-surf y-surf
No. (fo) (frd
1 197.93 384.98
2 200.98 382.96
3 455,06 385.33
4 708.53 387.81
5 715.49 394.99
6 722.37 402.25
7 726.03 411.55%
8 729.97 420.74
9 736.17 428.59
10 739.78 437.91
11 743.25 447 .29
12 749.88 454,77
13 755.82 462 .82
14 761.22 471.24
15 766.02 480.01
16 771.35 488.47
17 773.45 498 .25
18 780.37 505.47
19 780.87 515.46
20 784 .86 524.63
21 791.82 531.80
22 795.92 540.92
23 797.11 550.85
24 804.18 557.92
25 805.64 567.82
Page 6
Biggs & Mathews Environmentat DbH-B-64 Skyline Landfili
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26
28

bk

809.13
813.78
816,35

1.384

Interim waste Block.txt
577.19
586.04
590.45

A&

Failure Surface Specified By 29 Coordinate Points

Point
NO.

Rk

X-surf
(ft)

200.438
209,79
459.23
705.78
711,79
718.05
722.00
724.85
727 .45
734.32
741.28
748.25
749.32
755.98
760.14
767.19
774.06
775.29
779.26
785.54
792.26
798.70
802.22
809.27
811.08
816.76
821.55
825.14
830.81

1.388

y-surf
(fo)

385.16
383.83
384.53
388.00
396.00
403.79
412.98
422.56
432.22
439.49
446,67
453.83
463.78
471.23
480.32
487.42
494 .68
504,61
513.78
521.57
528.97
536.62
545.98
553.07
562.91
571.13
579.92
589.25
595.00

KdhR

Failure Surface Specified By 29 Coordinate Points

Point
No.

B L NI ek

Biggs & Mathews Envircnmental

X-Surf
(fe)

200.52
202.38
451.96
702.62

y~surf
(frd

385.17
383.95
385.43
386.17
Page 7
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5 709,32
6 716.28
7 723.35
8 730.03
9 736.25
10 742.12
i1 746.03
12 746.14
13 751.85
14 754,31
15 761.04
16 766.12
17 773.19
18 779.16
i9 780.50
20 785.67
21 788.65
22 792.21
23 798.77
24 803.60
25 809.70
26 811.12
27 817.05
28 822.25
29 827.62
FRE 1.397

Interim waste Block.txt
393

400.77
407.84
415.28
423,11
431.21
440.41
450.41
458.62
468.31
475,71
484 .32
491.39
499.4]1
509.32
517.89
527.43
536.78
544,32
353.08
561.00
570.90
578.96
587.50
594.21

TEE

Failure surface Specified By 30 Coordinate Points

Point X-surf
NO . (ft)
i 201.22
2 208.34
3 456.50
4 702.43
5 708.81
6 709.36
7 716.39
8 723.25
9 729.33
10 736.39
11 743.45
12 750.29
13 757.23
14 761.70
15 768.76
16 774.07
17 779.03
18 779.82
19 783.66
20 786.75
21 793.39
22 800.30
23 806.55
24 812.13

Biggs & Mathews Environmental

Y-surf
(ft)

385.41
381.98
386.33
386.62
394.32
404 .31
411.42
418.70
426.64
433,71
440.79
448.10
455.30
464.24
471.33
479.80
488.48
488.45
507.68
517.20
524.67
531.89
339.70
548.00
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Rk

812.78
818,24
819.94
826.51
828.51
8§29.81

1.399

Interim waste Block.txt

*hE

557.98
266.36
576.22
583.76
593.55
594.94

Failure surface Specified By 28 Coordinate Points

Point X-surf Y-Surf
NO. fr) ()
1 200,27 385.09
2 201.28 384.17
3 450.23 385.20
4 703.76 388.37
5 710.20 396.03
6 715.86 404.26
7 721.89 412,24
8 728.67 419,60
9 735.45 426.95
10 741.17 435.15
11 748.01 442.45
12 748.19 452 .45
13 754.20 460.44
14 761.15 467.63
15 765.40 476.68
16 767.51 486.46
17 774,52 493.59
18 779.39 502.32
19 780.54 512.26
20 787.40 519.54
21 791.48 528.67
22 792.87 538.57
23 795.49 548.22
24 797.31 558.05
25 801.57 567.10
26 807.72 574.98
27 812.59 583.72
28 813.23 589.41
KEE 1.410 FAE
Y A X S F T
0.00 130.90 261.80 392.70 523.60 654.50
X 0.00 +-~-r-mmmm D e g e o —— +
Page 9
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Interim waste Block.txt

130.90 +
- x4
- 2
A 261.80 +
X 392.70 +
- 13
I 523.60 +
S 654.50 +
- 1.
— 1112. ..
- 51113, ..
- 1142, ..
785.40 + 911240. .
. 112466
_ 1111%
- 11
F 916.30 +
- * *
T 1047.20 +
rage 10
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FINAL WASTE SLOPE STABILITY — CIRCULAR ANALYSIS
PCSTABL6 INPUT PARAMETERS

This analysis evaluates the long term stability of the final waste slope.

The geometry for the critical section is shown on page D5-B-70.

Effective stress parameters were used to analyze the long term condition for the final
waste slope. Table D5-B-6 lists the material used for each soil type in this analysis. The
unit weight and effective strength parameters for the materials are from page D5-B-2.

Table D5-B-6
Final Waste Analysis Material Inputs

Material

Soil Type

Sclid Waste

1

Sidewall Liner
{Geosynthetics)

2

Floor Liner
(Geosynthetics)

Clay

Shale

Biggs & Mathews Environmental
MAPROJMONOIVIZOWPWPART 3 ATT D5.DOC

D5-B-69

Skyline Landfill
Rev. 0, 4712712
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Final waste Circular.txt
*% PCSTABLG **

by |
Purdue University

. —-Slope Stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer s Method of slices

Run Date: 10/19/11
Time of Run: 4:52pm

Run By: SAB

Input Data Filename: run.in
output Filename: result.out
unit: ENGLISH

Plotted Output Filename: resuit.plt

PROELLEM DESCRIPTION skyline Final waste {Circular)

BOUNDARY COORDINATES

4 Top _ Boundaries
10 Total Boundaries

Boundary X-Left Y~Left X-Right Y-Right
NO. (ft) (fr) (fv) (ftd
i 100.00 460.00 200.00 460.00
2 200.00 460,00 220.00 460.00
3 220.00 460.00 1100.00 680.00
4 1100.00 680.00 1420.00 680.00
5 220.00 460.00 520.00 400.00
6 520.00 400.00 1420.00 409.00
7 200.00 460.00 290.00 442.00
8 290.00 442 .00 520.00 396.00
9 520.00 396.00 1420.00 405.00
10 100.00 440.00 290.00 442 .00

ISOTROPIC S0IL PARAMETERS

5 Type(s) of soil

Soil Type
Eelow Bnd

VTRV B IR N S

50i1 Total saturated Cohesion Friction Pore  Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pch) {pcf) {psF) (deg) Param. (pst) No.
1 50.0 50.0 250.0 23.0 0.00 0.0 0
2 120.0 120.0 273.0 13.5 0.00 0.0 0
3 120.0 120.0 309.0 9.6 0.00 0.0 0
Page 1
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4 119.8 119.8
5 117.6 117.6

840

.0
1560.0

Final waste Circular.txt
22.7 0.00
25.0 0.00

A Critical Failure surface Searching Method, Using A Random
Technigue For Generating Circular Surfaces, Has Been Specified.

400 Trial surfaces Have Been Generated.

40 surfaces Initiate From Each of 10

Along The Ground Surface Between X
X

and

Each surface Terminates Between X

and X

=1100.00 ft.
=1110.00 ft.

points Equally Spaced
= 230.00 ft.
250.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A surface Extends Is Y =

0.00 ft.

10.00 ft. Line segments Define £ach Trial fFailure Surface.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined.

First.

They Are Ordered - Most Critical

* * gafety Factors Are Calculated By The Modified 3anbu Method * *

Failure Surface Specified By 97 Coordinate Points

Point X~surf
NO. (ft)
1 247 .78
2 257.00
3 266,27
4 275.58
5 284.95
6 294 .37
7 303.83
8 313.33
9 322.87
10 332.46
11 342.08
12 351.74
13 361.43
14 371.15
15 380.91
16 390,69
17 400.50
18 410.34

Biggs & Mathews Environmental

Y-Surf
(ft)

466,
07

463

459,
.69

455

452.
448.
445,
.46
439,
436.
433,
431.
428.
426.
424,
422,
420.
418.

442

M:AProj 101\ 1\120\P\Part 3 Att D6 App D6-B pp 70-92 pdf
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58
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Final waste Circular.txt

1% 420.20 416.85
20 430.08 415.32
21 439.99 413.92
22 449,921 412.66
23 459,84 411.53
24 469.79 410.54
25 479.76 409.68
26 489.73 408.96
27 499.71 408,38
28 509.70 407.93
29 519.70 407.61
30 529.70 407.43
31 539.70 407.39
32 549.70 407 .48
33 559.69 407.71
34 569.69 408.08
35 579.67 408.58
36 589.65 409.21
37 589.62 409.98
38 609,58 410.89
39 619.53 411.93
40 ©29.46 413.11
41, 639.37 414.42
42 649.27 415.87
43 659.14 417 .45
44 668,99 419.16
45 678.82 421.01
46 688.62 422,99
47 698.40 425,11
48 708.14 427.35
49 717.85 429,73
50 727.53 432.24
51 737.18 434 .88
52 746.79 437.66
53 756.36 440.56
54 765.88 443,59
55 775.37 446.75
56 784.82 450.05
57 794,21 453.46
58 803.56 457.01
59 812.86 460.68
60 822.11 464 .48
6l 831.31 468,40
62 840.46 472.45
63 849.54 476.62
64 858.58 480.92
65 867.55 485.34
66 876.46 489.88
67 £85.31 494 .54
68 894.09 499,31
69 902.81 504.21
70 911.46 509.23
71 920.04 514.36
72 928.55 519.61
73 936.99 524.98
74 945.36 530.45
75 953,65 536.05
76 961.86 541.75
77 970.00 547.56
78 978.065 553.49
79 986.03 559.52
80 993,92 565.66
81 1001.73 571.91
Page 3
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1009,
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2.004
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578.27

584.
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597,
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Fek

Individual data on the

we1i

ht

(1bs)
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4271,
7096.
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12667 .
15408.
18115.
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Final waste Circular.txt

97 1.4 779.7 0.0 0. 0.0 0.0 0.0 ¢.0 0.0
98 6.4 1994.7 0.0 0. 0.0 0.0 0.0 .0 0.0
99 1.9 116.3 0.0 0.0 6.0 0.0 0.0 0.0 0.0
Failure Surface sSpecified By 97 Coordinate Points
Point X-surf Y-surf
NOo. (ft) (ft)
1 245.56 466.39
2 254,81 462.61
3 264,12 458.95
4 273.47 455.41
5 282.88 452.00
6 292.32 448.72
7 301.81 445,57
8 311.34 442 .54
9 320.91 439.63
10 330.52 436.86
11 340.16 434,21
12 349,84 431.70
13 359,55 429.31
14 369.29 427.05
15 379.06 424.93
16 388.86 422.93
17 398.69 421.07
18 408.54 419.33
19 418.41 417.73
20 428.30 416.26
21 438.21 414.93
22 448,14 413.72
23 458.08 412.65
24 468.03 411.71
25 478.00 410.90
26 487.98 410.23
27 497.96 409.69
28 507.96 409.28
29 517.95 409.01
30 527.95 408.87
31 537.95 408.87
32 547.95 408.99
33 557.95 409.25
34 567.94 409.65
35 577.92 410.18
36 587.90 410.84
37 597.87 411.63
38 607.83 412.56
39 617.77 413.62
40 627.70 414.82
41 637.61 416.14
42 647.50 417.60
43 657.38 419.19
44 667.23 420.91
45 677.05 422.77
46 686.86 424.75
47 696.63 426.87
48 706.37 429.11
49 716.09 431.49
50 725.77 433.99
51 735.42 436.63
52 745.03 439.39
53 754,60 442,28
Page 6
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54 764.13
35 773.63
56 783.08
57 792.48
58 801.84
59 811.15
60 820.41
6l 829.62
62 838.78
63 847.88
64 856.93
65 865.92
66 874.85
67 883.72
68 892.52
69 901.26
70 909.94
71 918.55
72 927.09
73 935.56
74 943,96
75 952.28
76 960.53
77 968.71
78 976.81
79 984 .82
80 992.76
81 1000.62
82 1008.39
83 1016.07
84 1023.68
85 1031.19
86 1038.61
87 1045.95
88 1053.19
89 1060.34
90 1067.40
91 1074.36
92 1081.22
93 1087.99
94 1094.66
95 1101.23
96 1107.69
a7 1109.98

R 2.006

Final waste Circular.txt
445.30
448 .44
451,72
455.11
458.64
462,28
466.06
469.95
473.97
478.11
482 .37
486.75
491.25
495 87
500.61
505.47
510.44
515.53
520.73
526.04
531.47
537.01
542.66
548.42
554,29
560.27
566.35
572.54
578,83
585.23
591.73
598.33
605.02
611.82
618.72
625.71
632.79
639.97
647 .24
654.61
662.06
669,60
677.23
630.00

ke

Failure surface specified By 96 Coordinate Points

Point X-surf
NO. (ft)

243.33
252.61
261.94
271.31
280.73

U B L B e

Biggs & Mathews Environmental

Y-Surf
(fo)

465.83
462.10
458.50
455,01
451.66
Page 7
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6 290.

7 299,

B8 309.

9 318.
10 328.
11 338.
12 347.
13 357.
14 367.
15 377.
16 386.
17 396.
18 406.
19 416,
20 426.
21 436.
22 446,
23 456.
24 466.
25 476.
26 486.
27 496.
28 506.
29 516.
30 526.
31 536.
32 546,
33 556.
34 566.
35 576.
36 586.
37 595,
38 605.
39 615,
40 625.
41 635.
42 645.
43 655.
44 665.
45 675,
46 684 .
47 694.
48 704,
49 714,
50 723.
51 733.
52 742.
53 752.
54 761.
55 771,
56 780.
57 790.
58 799,
59 808.
60 818.
61 827.
62 836.
63 845,
64 854.
65 863,
66 872.
67 881.
68 889,

Biggs & Mathews Environmental

Final waste Circular.txt

448.43

445,
.35

442

439.
436.
434,
431.
429.
427,
15

425

423.
421.
419.
418.
416.
415,
414,
413,
412.
411.
411.
410.
410.
410.
410.
410.
410.
410,
411,
411.
412.
413,
414.
415.
416,
418,
419.
421,
423.
425,
427.
429.
431.
434,
436.
439.
442,
445,
448,
451.
454.
458.
461,
465.
469,
473.
477.
481,
486.
490,
495,
499,
504,

MAProM1ONO1\120\P\Part 3 Att D6 App D6-B pp 70-92 pdf

33

51
79
20
74
42
22

22
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69 893.61
70 907.24
71 915,81
72 924.30
73 932.73
74 941.08
75 - 949.35
76 957.56
77 965,68
78 973.72
79 981.69
80 989,57
81 997.37
82 1005.09
83 1012.72
84 1020.26
85 1027.71
86 1035.07
87 1042.35
88 1049.52
89 1056.61
90 1063.60
91 1070.49
92 1077.29
93 1083.99
94 1096.58
95 1097.08
96 1100.91

ad 2.008

Final waste Circular.txt

509

ek

Failure surface Specified By

Point X-surf
NoO. (ft)
1 236.67
2 246.05
3 255.47
4 264.94
5 274.44
6 283.99
7 293.57
8 303.19
9 312.84
10 322.52
i1 332.24
12 341.98
13 351.75
14 361.55
15 371.37
16 381.22
17 391.09
18 400.97
19 410,88
20 420.80
21 430.74
22 440 .69

Biggs & Mathews Environmental

1.48
514,
519.
524,
530,
535.
541.
547.
553.
558,
365.
571.
577.
583,
590,
596.
603.
610.
617.
624,
631.
638.
645,
652.
660.
667,
675.
680.

52
68

97 Coordinate Points

Y-surf
(ft)

464 .
460.
457.
454,
451,
448,
445,
442,
439,
437.
434,
432.
430.
428,
426,
424 .
423.
421.
420,
419,
418.
417.

M:AProf 0 1\01V120\PPart 3 Att DG App D6-B pp 70-92.pdf
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23 450.65
24 460.62
25 470.60
26 480.59
27 490.58
28 500.58
29 510.58
30 520.58
31 530.58
32 540.58
33 350.57
34 560.55
35 570.53
36 580.50
37 590.46
38 600.41
39 610.34
40 620.26
41 630.16
42 640,04
43 649,90
44 659.74
45 669.55
46 679.34
47 689.11
48 698.84
49 708.55
50 718.22
51 727.86
52 737.47
53 747 .04
54 756.57
55 766.07
56 775.52
57 784.93
58 794.30
59 803.62
60 8§12.90
61 822.13
62 831.30
63 840.43
64 849,50
65 858.52
66 867.49
67 876.40
68 885.24
69 894,03
70 902.76
71 911.43
72 920.03
73 928.56
74 937.03
75 945,43
76 953.76
77 962.02
78 570.21
79 978.32
80 986.36
81 994.32
82 1002.21
83 1010.01
B4 1017.74
85 1025.39

Biggs & Mathews Environmental

Final waste Circular.txt
416.
415.
414,
414,
414 .
413,
413.
413.
413.
414,
414,
415.
415.
416.
417.
418.
419,
420.
422.
423,
425,
427.
429,
431.
433,
435,
438.
440.
443,
446,
448,
451.
455,
458,
461.
465.
468,
472,
476.
480.
484.
488.
493,
497.
501.
506.
511.
516.
521.
526.
531.
536.
542,
547 .
553.
559.
565.
571.
577.
583.
589.
595.
602.
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wHN

1032.95
1040.43
1047.82
1055.13
1062.35
1069.48
1076.52
1083.48
1090.34
1097.10
1103.77
1104.35

2.011

Final waste Circular.txt
608.84
615.48
622.21
629.04
635.96
642.96
650.06
657.25
664,53
671.89
679.34
680.00

E

Failure surface Specified By 97 Coordinate Points

Point
NO.

Biggs & Mathews Environmental

X-surf
(fe)

234.44
243.86
253.32
262.81
272.35
281,92
291.52
301.16
310.84
320.54
330.27
340.03
349.82
359.63
369.47
379.32
389.20
399.10
409.01
418.94
428.88
438.83
448.80
458,78
468.76
478.75
488.74
498.74
508.74
518.74
528.74
538.74
548.73
558.71
568.69
578.66
588.62

Y-surf
(ft)

463.61
460.24
456.99
453.85
450.84
447.94
445,16
442,51
439.97
437.55
435.25
433.08
431.02
429.09
A27.28
425.60
424.03
422.59
421.27
420.08
419.01
418.06
417.24
416.54
415.96
415.51
415.18
414.98
414.90
414.95
415,12
415.42
415.84
416,38
417.05
417.84
418.76

D5-B-81
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38 598.56 419.80
39 608.49 420.96
40 618.41 422.25
a1 628,31 423.66
47 638.19 425.19
43 648.06 426.85
44 657.90 428.63
45 667.71 430.53
46 677.51 432.55
47 687.27 434.70
48 697.01 436.96
49 706.72 439.35
50 716.40 441,86
51 726.05 444,48
52 735.67 447,23
53 745.25 450.10
54 754.79 453.09
55 764.30 456,19
56 773,76 459.41
57 783.19 462.75
58 792.57 466.21
59 801.91 469.78
60 811.21 473.47
61 820.46 477.28
62 829.66 481.20
63 838.81 485.23
64 847.90 489.38
65 856.95 493 .64
66 865.95 498,01
67 874.88 502.50
68 883.77 507.09
69 892.59 511.80
70 901.35 516.61
71 910.06 521.53
72 918.70 526.57
73 927.28 531.70
74 935.79 536.95
75 944 .24 542.30
76 952.62 547.75
77 960.94 553.31
78 969,18 558.97
79 977.35 564.74
80 985.45 570.60
81 993.48 576.57
82 1001.43 582.63
83 1009.30 588.79
84 1017.10 595.06
85 1024 .82 601.41
86 1032.46 607.86
B7 1040.02 614.41
88 1047.50 621.05
89 1054.89 627.79
90 1062.20 634.61
91 1069.42 641.53
92 1076.56 648.53
93 1083.61 655.62
94 1090.57 662.80
a5 1097.44 670.07
96 1104.22 677.42
97 1106.54 680.00
FEn 2 . 012 Wk
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Failure surface specified By 96 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft
1 250,00 467.50
2 259.22 463.63
3 268.49 459,89
4 277,82 456.27
5 287.19 452.78
o 296.61 449 .42
7 306.07 446.19
8 315.58 443.09
9 325.12 440,11
10 334.71 437.27
11 344,34 434.56
12 354,00 431.97
13 363.69 429.52
14 373.42 427.21
15 383.18 425.02
16 392.97 4272 .97
17 402.78 421.05
18 412 .62 419.27
198 422 .48 417.62
20 432.37 416.10
21 442 .27 414,72
22 452.19 413.47
23 462.13 412,36
24 472.08 411.39
25 482.05 410.55
26 492 .02 409,84
27 502.01 409.28
28 512.00 408.84
29 521.99 408.55
30 531.99 408.39
31 541.99 408.36
32 551.99 408 .47
33 561.99 408.72
34 571.98 409.11
35 581.97 409.63
36 591.95 410.28
37 601.92 4311.08
38 611.87 412.00
39 621.82 413,07
40 631.74 414.26
41 641.65 415.60
472 651.55 417.07
43 661.42 418.67
44 671.26 420,41,
45 681.09 422 .28
46 690.89 424 .28
47 700.65 426.42
48 710.39 428.69
49 720.10 431,09
50 729.77 433.63
51 739.41 436.29
52 749,01 439,09
53 758.57 442.02
Page 13
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54 768.10 445.08
55 777.57 448.26
56 787.01 451.58
57 796.40 455.02
58 B05.74 458.59
59 815.03 462.29
60 824.27 466.12
61 833.45 470.07
62 842.59 474.14
63 851.66 478.34
64 860.68 482,66
65 869.64 487.11
66 878.54 491.67
67 887.37 496.36
68 896.14 501.16
69 904.84 506.09
70 913.48 511,13
71 922.04 516.29
72 930.54 521.57
73 938.96 526.96
74 947.31 532.47
75 955.58 538.08
76 963.77 543.82
77 971.89 549,66
78 979.93 555.61
79 987.88 561.67
80 995.75 567.84
81 1003.54 574.11
82 1011.24 580.49
83 1018.85 586.98
84 1026.37 593,57
85 1033.81 600.26
86 1041.15 607.05
87 1048.40 613.94
88 1055,55 620.92
89 1062.61 628.01
90 1069.57 635.19
91 1076.43 642.46
92 1083.19 649,83
93 1089.85 657,29
94 1096.41 664.83
95 1102 .87 672.47
96 1109.06 680.00
Eok o4 2_017 ek

Failure surface specified By 96 Coordinate Points

Point X-surf y-surf
No. (ft) (ft)
1 250.00 467.50
2 259.23 463.64
3 268.50 459.91
4 277.83 456.30
5 287.21 452.82
6 296.63 449,47
Page 14
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7 306.

8 315.

9 325.
10 334.
11 344.
12 354.
13 363.
14 373.
15 383.
16 393.
17 402.
18 412.
19 422.
20 432,
21 442.
22 452,
23 462.
24 472.
25 482,
26 492,
27 502.
28 512.
29 522.
30 532.
31 542,
32 352.
33 562,
34 572.
35 582.
36 592.
37 601.
38 611.
39 621,
40 631.
41 641.
42 651.
43 661.
44 671.
45 681.
46 690.
47 700.
48 710.
49 720.
50 729.
51 739.
52 749,
53 758.
54 768.
55 777.
56 787.
57 796,
58 805.
59 815.
60 824.
61 833,
62 842.
63 851.
64 860.
65 869.
66 878.
67 887.
68 896.
69 904.

Biggs & Mathews Envirecnmental
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.15
440.
437,
434.
432.
429,
427.
425.
423,
421.
419.
417.
416.
414.
413,
412.
411.
410.
A10.
409.
409,
408.
408.
408.
408,
408,
409.
409,
410.
411.
412.
413,
414,
415.
417.
418.
420.
422.
424,
426,
428,
431.
433.
436,
439,
442,
445.
448,
451,
455.
458,
462.
466,
470.
474.
478.
482.
487.
491.
496.
501.
506.

D5-B-85

Skyline Landfitt
Rev. 0, 2/22112
Attachment D5, Appendix D5-B



70 913.57
71 922.14
72 9330.64
73 939.06
74 947.42
75 955.69
76 963.89
77 972.01
78 980.06
79 988.02
80 995.89
81 1003.69
82 1011.39
83 1019.01
84 1026.54
85 1033.98
86 1041.33
87 1048.59
88 1055.75
89 1062.82
90 1069.79
91 1076.66
92 1083.43
93 1090.10
94 1096.67
95 1103.14
96 1109.40

etk 2.018

Final Waste Circular.txt
511.27

316.
521.
527.
532.
538.
.91
549.
555,
561,
367.
374.
580.
587.
593,
600,
607,
613.
620.
628.
635.
642,
649.
657.
664.
672.
680,

543

ek

42
69
08
58
19

Failure Surface Specified By 97 Coordinate Points

Point X-surf
NO. (ft)
1 234.44
P 243.89
3 253.37
4 262.89
5 272 .45
6 282,04
7 291.67
8 301.32
9 311.01
10 320.73
11 330.48
12 340.25
13 350.05
14 359,87
15 369.72
16 379.58
17 389.47
18 399,37
19 409,29
20 419,22
21 429.17
22 439,13
23 449.10

Biggs & Mathews Environmental

Y-surf
(fo)

463,
460,
457.
454,
451.
448.
445,
443,
440.
438.
435,
433,
431,
429,
428.
426.
425.
423.
422.
421.
420.
419.
418.
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24 459.
25 469,
26 479,
27 489.
28 499,
29 509.
30 519.
31 529.
32 539,
33 549,
34 559,
35 568.
36 378,
37 588.
38 598.
39 608,
40 618.
4] 628.
42 638,
43 648,
44 658,
45 668,
46 677.
47 687.
48 697,
49 707.
50 716.
51 726.
52 735,
23 745,
54 755,
55 764.
56 774,
57 783.
58 792.
39 802.
60 811.
61 820.
62 830.
63 839.
64 848.
65 857.
66 866.
67 875.
68 884.
69 893,
70 901.
71 910.
72 919.
73 927.
74 936.
75 945,
76 953.
77 961.
78 970.
79 978.
80 986.
81 994,
82 1002,
83 1010.
84 1018.
85 1026.
86 1033.

Biggs & Mathews Environmental
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417.87

417,
416,
416.
416.
416,
416.
416.
416.
417.
417.
418,
419.
420,
421,
422.
423.
425,
426.
428.
430,
432.
434,
436.
438.
440.
443,
446,
448.
451,
454.
457,
460.
464,
467,
471.
474.
478.
482,
486,
490.
494,
499,
503.
508.
512.
517.
522.
527.
532.
537.
542.
548,
553.
559.
565.
570.
576,
582.
588.
595,
601.
607.

MAPIp 101\ 200PWPart 3 Att D6 App D6-B pp 70-92.pdf
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Final waste Circular.txt

87 1041.38 614,23
88 1048.92 620.80
89 1056.38 627.46
90 1063.75 634,22
91 1071.05 641.06
92 1078.26 647.99
a3 1085.38 655.01
94 1092.42 662,11
95 1099.37 669.30
96 1106.23 676.58
97 1109.38 680.00
FAE 2'020 HRF

Failure Surface Specified By 96 Coordinate Points

Point X-surf Y-surf
NO. (ft (fr)
1 247.78 466.94
2 257.03 463.15
3 266.33 459,47
4 275.68 455.93
5 285.08 452.51
6 294.52 449,22
7 304.01 446,05
8 313.54 443 .02
9 323.11 440.12
10 332.71 437.35
11 342.36 434,70
12 352.04 432.19
13 361.75 429 .82
14 371.50 427 .57
15 381.27 425.46
16 391.07 423 .48
i7 400,90 421.63
18 410.75 419.91
19 420.63 418.34
20 430.52 416.89
21 440.43 415.58
22 450,37 414 .41
23 460.31 413.36
24 470.27 412,46
25 480.24 411.69
26 490.22 411.06
27 500.21 410.56
28 510.20 410.20
29 520.20 409.97
30 530.20 409.88
31 540.20 409,93
32 550.20 410.11
33 560.19 410.42
34 570.18 410.88
35 580.16 411.47
36 5903.14 412.19
37 600,10 413.05
38 610.05 414.05
Page 18
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Final waste Circular.txt

39 619.99 415.18
40 629.91 416.44
41 639.81 417 .84
42 £49.69 419.38
43 659.55 421.05
44 669,39 422 .85
45 679.20 424.79
46 688.98 426.86
47 698.73 429.06
48 708.46 431.39
49 718.15 433.86
50 727 .80 436.46
51 737.43 439.19
52 747.01 442.05
53 756.55 445.04
54 766.05 448,16
55 775.51 451.41
56 784.92 454.78
57 794.29 458.29
58 803.60 461.92
59 812.87 465.68
60 822.09 469,56
61 831,25 473.57
62 840 .35 477.70
63 849.40 481.96
64 858.39 486.34
65 867.32 490.84
66 876.19 495,46
67 885.00 500.20
68 893.74 505.06
69 902.41 510.04
70 911.01 515.13
71 919.55 520.35
72 928.01 525.68
73 936.40 531.12
74 944 .71 536.67
75 952.95 542 .34
76 961.11 548.12
77 969.19 554,02
78 977.19 560.02
79 985.11 566.12
80 992.94 572.34
81 1000.69 578.66
82 1008.35 585.09
83 1015.93 591.62
84 1023.41 598.25
85 1030.80 604 .98
86 1038.10 611.82
87 1045.31 618.75
88 1052.43 625.78
89 1059.44 632.90
90 1066.36 640.12
91 1073.18 647 .43
92 1079.90 654.84
93 1086.52 662.34
94 1093.04 669.92
95 1099.45 677.59
96 1101.41 680.00
i 2.020 Tkk
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Failure surface Specified By 96 Coordinate Points

point X~surf
NO. (ft)
1 247 .78
2 257.04
3 266.35
4 275.71
5 285.12
6 294.57
7 304.06
8 313.60
9 323.18
10 332.79
11 342 .44
12 352.12
13 361.84
14 371.59
15 381.37
16 391,17
17 401.01
18 410.86
19 420.74
20 430.64
21 440.55
22 450.48
23 460.43
24 470,39
25 480.36
26 490.34
27 500.33
28 510.32
29 520.32
30 £30.32
31 540.32
32 550.32
33 560.31
34 570.30
35 580.29
36 590.26
37 600.22
38 610.17
39 620.11
40 630.03
41 639.93
42 649.81
43 659.67
44 669.51
45 679.32
46 689.10
47 698,86
48 708.58
49 718.28
50 727.94
51 737.56
52 747 .14
53 756.69
54 766.19
55 775,66

Biggs & Mathews Environmental

Final waste Circular.txt

Y-surf
(ft)

466.
463.
459.
456,
452,
449,
446,
443,
440,
437.
434.
432,
430,
427 .
425.
423.
421.
420,
418.
417.
415.
414,
413,
412.
412.
411.
411.
410.
410.
410.
410.
410,
410.
411.
411.
412.
413,
414.
415.
416.
418.
419,
421.
423.
425,
427.
429.
431.
434,
436,
439.
442.
445,
448,
451.
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Final waste Circular.txt

56 785.07 455,21
57 794 .44 458.70
58 803.77 462.32
59 813.04 466.06
60 822.26 469.93
6l 831.43 473.92
62 840.54 478.04
63 849.60 482.28
64 858.60 486.64
65 867.54 491.13
66 876.41 495,73
67 885.23 500.45
68 893.98 505.29
69 902.66 510.25
70 911.28 515.33
71 919.82 520.52
72 928.30 525.83
73 936.70 531.25
74 945,03 536.78
75 953.28 542.43
76 961.46 548.19
77 969,56 554.06
78 977.58 560.03
79 985.51 566.12
80 993,36 572.31
81 1001.13 578.60
82 1008.82 585.01
83 1016.41 591.51
84 1023.92 598.12
85 1031.34 604.82
86 1038.66 611.63
87 1045.89 618.54
88 1053.03 625.54
89 1060.08 632.64
90 1067 .02 639.83
91 1073.87 647.12
92 1080.62 654.49
93 1087.27 661.96
94 1093.82 669.52
95 1100.27 677.17
96 1102.59 680.00
5N 2 '024 w R
Y A X I S F T
0.00 177 .50 355.00 532.50 710.00 887.50
X 0.00 4~=mmmuunn b T B dm e ———— G +
— W
177.50 +
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A 355.00
X 532.50
I 710,00
S 887.50

1665.00
F 1242.50
T 1420.00
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FINAL WASTE SLOPE STABILITY - BLOCK ANALYSIS
PCSTABLS6 INPUT PARAMETERS

This analysis evaluates the long term stability of the final waste slope.
The geometry for the critical section is shown on page D5-B-984.
Effective stress parameters were used to analyze the long term condition for the final

waste slope. Table D5-B-7 lists the material used for each soil type in this analysis. The
unit weight and effective strength parameters for the materials are from page D5-B-2.

Table D5-B-7
Final Waste Analysis Material Inputs
Material Soil Type
Solid Waste 1
Sidewall Liner 5
{Geosynthetics)
Floor Liner 3
{Geosynthetics)
Clay
Shale 5
Bigys & Mathews Environmental D5-B-93 Skyline Landfili
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Final waste Block.txt
*%* PCSTABLG **

by .
Purdue University

. -=Slope Stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 10/20/11
Time of Run: 8:33am

Run By: SAB

Input Data Filename: run.in
Output Filename: result.out
unit: ENGLISH

Plotted output Filename: result.pit

PROBLEM DESCRIPTION  Skyline Final waste (block)

BOUNDARY COORDINATES

4 Top Boundaries
10 Total Boundaries

Boundary X~Left Y-Left X-Right Y-Right Soil Type

NO. (ft) (ft) (ft) (ft) gelow Bnd
1 100.00 460,00 200.00 460.00 4
2 200.00 460.00 220.00 460 .00 2
3 220.00 460.00 1100.00 680.00 1
4 1100.00 680.00 1420.00 £80.00 1
5 220.00 460.00 520.00 400.00 2
6 520.00 400.00 1420.00 409.00 3
7 200.00 460.00 290.00 442 .00 4
8 290.00 442 .00 520.00 396.00 5
9 520.00 396.00 1420.00 405.00 5
10 100.00 440.00 290,00 442 .00 5

ISOTROPIC SOIL PARAMETERS
5 Type(s) of Soil

soil Total saturated Cohesion Friction Pore Pressure Ppiez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {(pcf) {(pcf) {pst) {deg) Param. (pst) NO.
1 50.0 50.0 250.0 23.0 0.00 0.0 0
2 120.0 120.0 273.0 13.5 0.60 0.0 0
3 120.0 120.0 309.0 9.6 0.00 0.0 0
Page 1
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4
5

119.8
117.6

119.8
117.6

Final waste Block.txt
840.0
1500.0

22.7
25.0

0,00
0.00

A Critical Failure surface Searching Method, Using A Random
Technique For Generating $liding Block Surfaces, Has Been

Sspecified.

40 Trial surfaces Have Been Generated.

5 Boxes specified For Generation Of Central Block Base

Length of Line Segments For Active And Passive Portions Of
$Tiding Block Is

Box

No.

LB L0 N

X-Left
(fe)

220.00
520.00
720.00
820.00
920.00

10.0

Y-Left
(ftd

458.00
398.00
400,00
401.00
402.00

X-Right
(ft)

230.
530.
730,
830.
930,

Following Are Displayed The Ten Most
Failure Surfaces Examined.

First.

They Are

* * safety Factors Are Calculated By

00
Q0
00
00
00

Y-Right
(ft)

458.00
398,10
400.10
401.10
402.10

Height
(fr)

4.00
4.00
4.00
4.00
4.00

Critical of The Trial
ordered - Most Critical

The Modified Janbu Method * *

Failure Surface Specified By 42 Coordinate Points

PoOint

X-5u
(ft

223,
229,
527,
722.
821,
926.
933.
935.
942.
947,
954,
961.
966.
971.
976.
983.
990.
996.

Biggs & Mathews Envirenmental
MAProp 10 n01i20WPart 3 Att D5 App D5-B pp 94-106.paf

rf
)

Y-surf
fvd

460.
458.
397.
400.
401.
400.
407.
417.
424,
432.
440.
447,
456,
465.
473,
480.
487.
495,
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Kok

1001.
1007.
1014.
1021.
1028.
1035.
1041.
1047.
1054.
1058.
1065.
1072.
1079.
1085.
1090.
1097.
1100.
1103.
1110.
1115.
1122,
1127.
1131.
1131.

Final waste Block.txt
504.60

512.
519.
526,
533,
541.
548.
557.
564.
573.
580.
587.
595,
602.
611.
618.
628.
637.
644,
653,
660,
669,
678.
680.

wRF

Individual data on the

slice width Weight
(]gs)

No. (ft)
1 6.1 578.3
2 106.4 148956.6
3 184.0 871253.7
4 7.8 54616.9
5 194_6 FEFEAEEAS
6 99.4 991041.3
7 104_6 XA TA XN
8 3.7 44405.3
9 3.2 37323.¢6
10 2.2 24804.5
11 6.9 75489.6
12 5.3 56275.1
13 6.6 68211.1
i4 7.0 70160.5
15 5.1 49507.4
16 4.6 42610.8
17 5.6 50325.4
18 7.0 60260.5
19 6.9 57618.5
20 6.1 49327.7
21 4.5 35081.2
22 6.7 49260.9
23 7.1 50287.2
24 6.9 47235.3
25 7.0 46242.0

Biggs & Mathews Environmentat
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Force
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45 slices
Force Force
Norm Tan
(1bs) (1b3)
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Page
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CJC)CJC)CNDCDCDCJC)CDC)CDCDCDCDCDCDCDCDC)CDCDEDCD

DOoOO00COOOLOOCOOOOOOOOOOO0
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Earthquake
Force surcharge
Hor ver Load

(1bs)
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Final waste Block.txt

26 6.3 39592.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 6.6 39203.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 5.5 31160.9 0.0 0.0 8.0 0.0 0.0 0.0 0.0
29 6.8 36546.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 4.8 24300.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 6.6 30936.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 6.9 30520.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
33 6.7 27494.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 6.7 25744.3 .0 0.0 0.0 0.0 0.0 0.0 0.0
35 5.2 18083.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 6.9 22076.8 0.0 0.0 6.0 0.0 0.0 c.0 0.0
37 2.1 5850.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 0.0 10.1 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0
39 3.2 7570.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40 7.0 13579.8 0.0 0.0 0.0 6.0 0.0 0.0 6.0
41 5.2 8041.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 6.8 7782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 4.8 3582.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 4.7 1444.9 0.0 0.0 0.0 6.0 0.0 0.0 0.0
45 0.1 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Failure surface Specified By 41 Coordinate Points
Point X-Surf Y-surf
NOo. (ft (fe)
1 223.80 460.95
2 227.62 457.33
3 528.52 397.29
4 728.06 399.47
5 828.80 401.50
6 929.88 401.00
7 936.65 408.35
8 938.86 418.11
9 944,27 426.52
10 948,04 435.78
11 952.24 444 85
12 959.31 451.93
13 965.96 459,39
14 969.58 468.71
15 973.51 477 .91
16 980.54 485.02
17 986.85 492.78
18 992.32 501.15
19 999.30 508.31
20 1003.83 517.23
21 1009.85 525.21
22 1016.36 532.80
23 1021.56 541,34
24 1028.03 548.97
25 1031.34 558.40
26 1036.99 566.65
27 1043.99 573.80
28 1050.52 581.37
29 1055.15 590.24
30 1062.13 597.40
31 1069.15 604.52
32 1076.07 611.74
33 1079.91 620.97
34 1086.24 628.72
35 1092.67 636.37
36 1099.48 643.70
Page 4
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37 1103.59
38 1106.04
39 1113.11
40 1120.09
41 1121.47

wEE 1.635

Final waste Block.txt

ok

652,82
662.51
669.59
676.75
680.00

Failure surface specified By 40

Point X-surf
No. (ft)
i 220.74
2 224.49
3 524,52
4 720.94
5 826.53
6 920.29
7 926.47
8 932.58
g 936.06
10 942 .83
11 949,83
12 956.61
i3 963.68
14 965.53
15 970.75
16 977.82
17 982.40
18 989.33
19 994 .88
20 1001.95
21 1004.92
22 1011.80
23 1017.01
24 1024.06
25 1028.83
26 1035.17
27 1038.64
28 1042.98
29 1047.02
30 1048.77
31 1053.37
32 1060.41
33 1066.90
34 1071.91
35 1077.79
36 1081.83
37 1088.35
38 1088.41
39 1094.08
40 1095.62
wEE 1.658

Biggs & Mathews Environmental

Yook

Y-surf
(ftd

460.18
456,44
398.73
398.66
402.33
400.76
408.63
416.54
425,91
433.28
440.42
447.77
454,85
464.67
473.20
480.27
489.16
496.37
504.69
511.77
521.31
528.57
537.11
544.19
552.98
560.71
570.09
579.10
588.25
598.10
606.98
614.07
621.68
630.34
638.42
647.57
655.16
665.16
673.39
678.90

Pa

Coordinate Points

ge 5

D5-B-99

MAProp101\01V120\Part 3 Att DS App D5-B pp 84-106.pdf

Skyline Landfilt
Rev. 0, 22212
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Final waste Block.txt

Failure surface Specified By 38 cCoordinate Points

Point X~surf
NoG. (ft)
1 220.04
2 223.87
3 523.03
4 726.14
5 820.13
6 923.56
7 929.27
8 934.90
9 939.54
10 946.54
11 953.53
12 959.96
13 966.97
14 971.62
15 976.67
16 982.17
17 983.26
18 987.69
19 992.75
20 999.00
21 1001.74
22 1006.00
23 1011.46
24 1018.53
25 1024.39
26 1027.78
27 1034.22
28 1040.66
29 1045.50
30 1052.55
31 1055.05
32 1060.25
33 1065.82
34 1070.07
35 1073.48
36 1076.65
37 1077.26
38 1079.24
EEE 1.681

Y-surf
(ft)

460.01
456.23
396.13
400.17
401.03
402.43
410.64
418.91
427.77
434.91
442,06
449.72
456.85
465.70
474.34
482.69
492.63
501.59
510.22
518.02
527.64
536.69
545.06
552.14
560.24
569.65
277.29
584.94
593.70
600.78
610.46
619.01
627.31
636.36
645.77
655.25
665.23
674.81

Failure surface Specified By 40 Coordinate Points

Point X-Surf

NO. (fr)
i 213.02
2 213.86

Biggs & Mathews Environmentat

y-surf
(fo)

460.00

459.18
Page 6

D5-B-100

M:AProMOT\O1VI2C\Part 3 Att D5 App D5-B pp 94-106 pdf

Skyline Landfit
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3 223.74
4 525.15
5 724.92
6 826.73
7 927.70
8 934.38
9 936.36
10 941.64
11 946.16
12 952.93
13 957.82
14 961.56
15 965.77
16 972.81
17 978.79
18 983.02
19 988.43
20 988.96
21 994,90
22 998,29
23 1002.37
24 1005.89
25 1012.95
26 1019.78
27 1024.82
28 1031.55
29 1038.26
30 1042,95
31 1049.97
32 1054.92
33 1061.31
34 1063.18
35 1068.97
36 1076.02
37 1080.71
38 1087.38
39 1090.02
40 1096.20
FhE 1.715

Final waste Block.txt
457.61

398.
399,
400,
403,
411.
420,
429,
438.
445,
454,
463.
472.
479.
487,
496.
505.
515,
523.
532.
541,
551.
558.
565,
574.
581.
589,
597.
605.
613.
621.
631.
639,
646,
655,
662.
672.
679.

14
46
44
70
14
94

Failure Surface Specified 8y 39 Coordinate Points

Point X-surf
No. (ft)

i 217.
2 222.
3 527.
4 .12
5 823.
6
7
8
9

723

921,
928.
935.
942,
10 949.
11 950.
12 955,

Biggs & Mathews Environmental

22
51
08

Y-surf
(ft)

460,
456,
397.
399.
399,
402.
410.
417.
424.
431,
441,
450,

MAProjt01\01ViZ0WPart 3 Att D5 App D5-B pp 94-106.pdf

G0

D5-B-101 Skyline Landfill

Rev. 0, 2/2212
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13 960.58
14 964 .67
15 971.41
16 978.14
17 983.68
18 9390.74
19 924 .58
20 1000.64
21 1004 .82
22 1011.72
23 1012.76
24 1017.95
25 1018.75
26 1025.50
27 1030.31
28 1036.06
29 1038.26
30 1040.90
31 1047.57
32 1049.67
33 1054.59
34 1056.11
35 1062.04
36 1068.70
37 1074.32
38 1077.42
39 1077.97

wHEE 1.754

Final waste Block.txt
458.99
468.12
475.51
482.90
491.23
498.31
507.5%
515.50
524.59
531.82
541.77
550.32
560,28
567.66
576.43
584.61
594,37
604.01
611.46
621.24
629,95
639,83
647 .88
655.34
663,62
673.12
674.49

Failture Surface Specified By 41 Coordinate Points

point X-surf y-surf
NO. (ft) (ft)

1 216,59 460.00

2 223.49 457.35

3 525.08 398.22

4 723.62 400.65

5 828.50 402.42

6 928.20 402.16

7 935.25 409.25

8 942.26 416.38

9 942.98 426,35

10 946.71 435.63

11 950.62 444 83

12 953.56 454.39

13 955.42 464.22

14 958.17 473.83

15 965.15 481.00C

16 971.96 488,32

17 975.03 497 .84

18 980.97 505.88

19 987.78 513.20

20 994.70 520.42

21 1001.76 527.50

22 1006.88 536.09

Page 8
Biggs & Mathews Environmental D5-B-102 Skyline Landfill
MAProf 1 N0 1i200Part 3 Att DS App D5-B pp 94-106.pdf Rev. 0, 2/22/12
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23 1013.88
24 1020.95
25 1025.23
26 1028.43
27 1035.50
28 1041.17
29 1045.74
30 1052.78
31 1059.53
32 1061.60
33 1067.61
34 1071.94
35 1078.99
36 1085.89
37 1092, 96
38 1099.25
39 1106.31
40 1110.51
41 1110.70

wH % 1.755

Final waste Block.txt
543.24
550.31
559.35
568.82
575.89
584.13
593.03
600.13
607.50
617.29
625.28
634.30
641.39
648.63
655.70
663,47
670.55
679.63
680.00

Thw

Failure surface Specified By 39 Coordinate Points

Point X-surf Y-surf
No. fv) (ft
1 218.33 460.00
2 223.28 456.01
3 523.49 396.59
4 725.40 400.61
5 829.24 399,88
6 924.79 400.23
7 930.65 408.33
8 935,38 417.15
9 941.73 424 .87
10 947.77 432 .84
11 953.69 440.90
12 959,36 449 .14
13 964.01 457.99
14 971.03 465,11
15 977.97 472.31
i6 984.96 479.46
17 985.69 489,44
18 986,95 499.36
19 992.64 507.58
20 999.62 514.74
21 1006.63 521.87
22 1012.87 529.69
23 1016.33 539.07
24 1021.75 547 .47
25 1628.81 554,56
26 10632.00 564.03
27 1035.24 573.49
28 1040.27 582.14
29 1041.64 592.05
30 1045.47 601.28
31 1045.94 611.27
Page 9
Biggs & Mathews Environmental D5-8-103 Skyline Landfilt
M:AProf 1010 N1200Part 3 Att D5 App D5-B pp 94-106.pdf Rev. 0, 2/122M12
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32
33
34
35

37
38
39

1052.92

1055

1075

.97
1062.
1069.
1074.

53
15
89

.41
1082.
1084.

45
51

i 1.763

Final waste Block.txt
618.44

627.
635.
643,
651.
661.
668,
676.

wRR

26
5t
00
19
18
28
13

Failure surface specified By 40 Coordinate Points

Point X-surf
NOo. (ft)
1 221.40
2 225.95
3 521.15
4 720.44
5 820.80
6 924 .24
7 929.40
8 936.47
9 943 .54
10 950.61
11 957.65
12 959.87
13 965.43
14 972.19
15 978.92
16 985.57
17 992 .64
18 992.79
19 996.05
20 996,78
21 1003.51
22 1010.55
23 1016.83
24 1017.28
25 1024.23
26 1026.92
27 1030.34
28 1036.91
29 1043.30
30 1049.97
31 1056.00
32 1063.02
33 1069.,02
34 1072.63
35 1078.86
36 1081.91
37 1087.22
38 1093.50
39 1098.66
40 1105.18

Biggs & Mathews Environmental
MAProp 10N 1\120\Part 3 At D5 App D5-B pp 94-106.pdf

Y-surf
(ft)

460,
458,
398,
401.
402,
403,
411.
418,
425,
432.
439,
449,
457.
465.
472.
480,
487.
497,
506.
516,
324,
531.
539,
549,
556.
565,
575.
582.
590,
597.
605.
612,
620,
630,
638.
647.
656.
663.
672.
680.

Page 10

D5-B-104
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fekk 1.770

Final waste Block.txt

A ek

Failure Surface Specified By 38 Coordinate Points

Point X-surf

No. (ft)
1 222.94
2 226.27
3 522.36
4 722.22
5 824.68
6 925.62
7 931.25
8 932.58
9 937.06
10 941.38
11 946.19
12 952.94
13 953.92
14 960.51
15 966.55
16 972.21
17 973.63
18 979.05
19 986.12
20 992.46
21 999.44
22 1002.72
23 1008.43
24 1013.23
25 1015.57
26 1019.54
27 1026.40
28 1029.86
29 1035.08
30 1038.10
31 1042 .71
32 1049.46
33 1052.49
34 1058.74
35 1065.52
36 1067.75
37 1073.51
38 1075.43
R 1.771

Y
0.00

Biggs & Mathews Environmental
MAProj\i0 N0 1vI20\Part 3 Att D5 App D5-B pp 94-106.padf

y-surf
(ft)

460.
457.
399.
399,
399,
403,
411.
421.
430.
439,
448.
455.
465.
473.
481.
489,
499,
507.
515,
522,
529.
539.
547.
556,
566.
575.
582.
591,
600.
609.
618.
626.
635.
643.
650.
660.
668.
673.

i

A

177.50

X

355.00
Page 11

D5-B-105

532.50 710.00 887.50

Skyline Landfit
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



Final waste Block.txt

X 0.00 +-rwrme=nm o o e atuinlal o= ——— +
: w
177.50 +
- 1
N .
A 355.00 +
X 532.50 + .
I 710.00 + 31
- .2
- 1
s 887.50 + .
- 11157.
- L1125, .
- 911245. .
- 112336. ..
1065.00 + 1113344
- 1112%
- 111
F o 1242.50 +
T 1420.00 + " .
Page 12
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EXCAVATED SLOPE STABILITY WITH WASTE SURCHARGE #1
PCSTABLS6 INPUT PARAMETERS

This analysis evaluates short and long term stability of the future excavation sideslope in
Phase 3 with a waste surcharge in place in the existing Phase 2 liner area.

The geometry for the critical section is shown on page D5-B-108.

Effective stress parameters were used in the existing liner/waste strata as they have been
in place long enough for long term (effective stress) conditions to develop. The excavation
in Phase 3 is within the Stratum 2 material, where total stress (short term) and effective
stress (long term) parameters are essentially the same.

Table D5-B-8

Excavated Slope Analysis Material Inputs

Material

Soil Type

Solid Waste

1

Ciay Liner

2

Shale

3

Biggs & Mathews Environmental
MAPROMO1OTVI20\P\PART 3 ATT D5.DOC

D5-B-107

Skyfine Landfil
Rev. 0, 411212
Attachment D5, Appendix D5-B
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Excavation wwaste #1.t
** PCSTABLG **

by
Purdue University

--57ope Stability Analysis--
Simplified Janbu, Simplified Bis
or Spencer s Method of slices

Run Date: 4/10/12
Time of Run: 11:06am
Run By: SAB

Input Data Filename: run.in
output Filename: result.out
Unit: ENGLISH

plotted output Filename: result.plt

Xt

hop

PROBLEM DESCRIPTION  Skyline Excavation w/waste surcharge #1(

Circuilar)

BOUNDARY COORDINATES

5 Taop Boundaries
8 Total Boundaries

Boundary X-Left y-Left X~Right
NO . (ft) (fr) (ft)

1 100.00 380.00 200.00

2 200.00 381.00 475.00

3 475.00 436.00 485.00

4 485.00 440.00 1115.00

5 1115.00 650.00 1215.00

6 485.00 440.00 1215.00

7 475.00 436.00 485.00¢

8 485.00 436.00 1215.00

ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

Soil Total saturated Cohesion Friction
Type Unit wt. Unit Wt. Intercept Angle

No.  (pcf) (pcf) {pst) (deg)
1 50.0 50.0 250.0 23.0
2 120.0 120.0 840.0 22.7
3 117.6 117.6 1500.0 25.0
Page 1
Biggs & Mathews Environmental D5-B-109

MAProf M ONO VI Z0NPWPart 3 Alt D5 App D5-B pp 108-131

v-Right Soil Type

(ft) Below Bnd
381.00 3
436.00 3
440.00 2
650,00 1
650,00 1
447,30 2
436.00 3
443,30 3

Pore Pressure Piez.
Pressure Constant Surface
Param. (pst) NO .

0.00 0.0 0
0.00 0.0 0
0.00 0.0 0]

Skyline Landfll
Rev. 9, 2/2212
Altachment D5, Appendix D5-B



Excavation wwaste #1.txt

A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular surfaces, Has Been Specified.

400 Trial surfaces Have Been Generated.

40 surfaces Initjiate rFrom Each of 10 Points
Along The Ground surface Between X

and X

Each surface Terminates Between X

and X

= 190.00 f

200.00

=1110.00
=1120.00

Unless Further Limitations Were Imposed, The
At Which A Surface Extends Is Y =

0.00 ft.

equally Spaced
t.
ft.

ft.
ft.

Minimum Elevation

10.00 ft. Line Segments pefine Each Trial Failure surface.

Following Are Displayed The Ten Most Critical of The Trial
Faitlure Surfaces Examined.

First.

They Are Ordered - Most Critical

* % gafety rFactors Are Calculated By The Modified Janbu Method * »

Failure Surface Specified Byl00 Coordinate Points

Point
NO.

Biggs & Mathews Environmenta!

X-surf
(fr)

200,
209,
219,
229,
239,
249,
259,
269.
279.
289.
299,
309.
319,
329,
339.
349,
359,
.35
379.
389.
399.
409.

369

00
89
8O
71
64
58
53
48
45
42
39
38
36
36
35
35
35

35
35
34
34

Y-surf
(Ft)

381.
379.
378.
376.
375.
374.
373.
372.
371.
370.
370,
369.
369.
368.
368.
368.
368.
368.
368.
368.
368.
368.

MAProj 1010 IVI20VPAPart 3 Att D5 App D5-B pp 108-131

00
54

D5-B-110

Skyline Landfifl
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



Excavation wwWaste #1.txt

23 419.33 369.07
24 429.32 369.54
25 439,31 370.10
26 449.29 370.74
27 459.26 371.48
28 469.22 372.30
29 479,18 373.21
30 489.13 374.20
31 499.07 375.29
32 509.01 376.46
33 518.93 377.72
34 528.83 379.07
35 538.73 380.50
36 548.61 382.02
37 558.48 383.63
38 568.34 385.33
39 578.18 387.11
40 588.00 388.98
41 597.8%L 390.94
42 607.60 392.98
43 617.37 395.11
44 627.12 397.32
45 636.85 3859.62
46 646.57 4032 .00
47 656.26 404 .48
48 665.92 407.03
45 675.57 409.67
50 685.19 412 .40
51 694.79 415.21
52 704 .36 418.11
53 713.90 421.09
54 723.42 424.15
55 732.91 427 .30
56 742 .38 430.53
57 751.81 433.84
58 761.22 437.24
59 770.59 440.72
60 779.84 444 .28
61 789.25 447 .93
62 798.53 451.65
63 807.78 455.46
64 8§16.99 459.35
65 826.17 463.32
66 835.31 467 .37
67 844 .41 471.50
68 853 .48 475.72
69 862.52 480.01
70 871.51 484 .38
71 880.47 488.83
72 889.38 493.36
73 898.26 457 .96
74 807.G9 502.65
75 915.88 507 .41
76 924 .64 512.25
77 933 .34 517.17
78 942 .01 522.16
79 950.63 527 .23
80 959,20 532.38
81 967.73 537.60
82 976.21 542.90
83 984 .65 548 .27
84 993.04 553.71
85 1001.38 559.23
Page 3
Biggs & Mathews Environmental D5-B-111 Skyline Landfil
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Jo ot e

1009,
1017.
1026,
1034.
1042.
1050.
1058,
1066.
1074.
1081.
1089,
1097.
1105.
1112,
1119,

2.937

Excavation wwaste #1.txt
564.
570.
576.
582.
587.
593.
599,
605.
612.
618.
624.
631.
637.
643.
650.

b

Individual data on the

Siice width weight

No. (Ft) (Tbhs)
1 9.9 2002.0
2 9.9 5964.4
3 9.9 8837.0
4 9.9 13618.4
5 8.9 17307.0
6 9.9 20901.3
7 10.0 24399.9
8 10.0 27801.7
9 10.0 31105.2

10 10.0 34309.1

11 10.0 37412.4

12 10.0 40413.9

13 10.0 43312.4

14 10.0 46107.0

15 10.0 48796.9

16 10.0 51380.9

17 10.0 53858.1

18 10.0 56228.1

19 10.0 58489.7

20 10.0 60642.7

21 10.0 62686.1

22 10.0 64619.4

23 10.0 66442.1

24 10.0 68153.9

25 13.0 69754.2

26 10.0 71242.8

27 10.0 72619.3

28 5.8 42695.2

29 4.2 331402.5

30 5.8 44735.6

31 4.1 32268.7

32 9.9 77949.2

33 9.9 78264.7

34 9.9 784698.3

Biggs & Mathews Environmental

water

Force
Top

{Ths)

CﬂDCDCHDCDO(DC)OCDCJOCDCNDCDCMDCDCHDCDOCDCNDCDO(DC)OCDG
OCDC)C)O(DCDCHDCDCJOCDCDC)CHDCDCMDCDCNDCBCMDCDED&Jé&:&)b

.0

water

Force
Bot
(lbs

P

COOOCCOOOOOOoLOLOO0OT0COOCOOOOOOCCOoOO0
CHDCDCDC)C)C)CNDCDCDCJCHDCDC)CNDCDC)CDC)CHDCDC)CHDCDCDCD&)END

MAProjl 010 1VI20\PPart 3 Att D5 App D5-B pp 108-131

104 slices
Force Force
Norm Tan
(1bs)

page

Da-8-112

OO OCOOCOOOOOOOOOLOOCOOOOOOOTOOOoCOOOD

ey Y R el e D B e e e B e e T T Y p e

(Tbs)

COOQOOCCOOOOOo0OOO0O0OoCOCUOOOOOOOCOO0

Y e e W el o Fee e Vo P e R R e

Earthquake
Force surcharge
Hor ver Load

(1bs)

jalalslslelielselelein]lelelvinielalislinlelslolelclolalalalelal el ol el o))
OO0 OOoOOOOCCOoOOOCOOOoOCCOOOODOOOOOCOOOOD

(Tbs)  (ibs)

OO0 OOOoOOCOCOOOOOLOOOLOOOOOOLOOCOOOO
OCODOCOOOOOOOOODOOOLQOTCOoOOOOOOOOOE
QCOOQOCOOCOOOCOOOOODCOOCOOOOLOCCOoOO
LOLOOLLLORLOLLLLOOLOOOOoOOOOoOoOOoOOoOoOOooOOC
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...............................................................
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Skyline Landfill
Rev. 0, 2/22M12

D5-B-113

MAProj 1 0 HOTVI2CWPPart 3 Att D5 App D5-B pp 108-131

Biggs & Mathews Environmental



98

100
101
102
163
104

Riggs & Mathews Environmental

B N SN N N
W ST~ ~J 0000

Failure surface Specified Byl0l Coordinate Points

8773.
7287.
5787.
4275,
2751.

533,

464,

Point

L L0 ~J W O g

OCOOOOOQ
QOO OOCC

X-surf
(ftd

196.
206.
216,
226.
236.
246,
256.
265.
275.
285.
295,
305.
315.
325.
335,
345.
355.
365.
375.
385.
395,
405,
415,
425.
435.
445,
455,
465.
475.
485.
495.
505.
515.
525.
535,
545,
555.
564.
574.
584.
594.
604.
614.
623.
633,
643.
652,
662,
672.

Excavation wwaste #1.txt

o
o]

DOOOD
COQOOO

y-surf
(ft)

380.
379,
377.
376.
374.
373.
372.
371.
370.
369.
368.
367.
367.
366.
366.
365.
365.
365.
365.
365.
365.
365.
365.
366.
366.
367.
367.
368.
369.
370.
371,
372.
373.
374.
375.
377.
378.
380.
382.
383.
385.
387.
389.
392.
394.
396.
399,
401.
404.

MAProfV10T01VI201P Part 3 Att D5 App D5-B pp 108-131

97
32
77
30
92
64

D5-B-114

OSCOOOOOQ
COOQOOO

QOOOO00O
COOOoOOOO

o0

OO0 OCO

ODOOoOOo00CO
OOODOOOC
OO ODOC
COOOOO0O

Skyline Landfilt
Rev. 0, 222112
Attachment D5, Appendix D5-B



50 681.92
51 691.53
52 701.11
53 710.66
54 720.19
55 729.69
56 732.16
57 748.60
58 758.01
59 767.39
60 776.74
61 786.06
62 795.34
63 804.59
64 813.80
65 822.98
66 832.12
67 841,22
68 850.28
69 859.31
70 868.29
71 877.24
72 886.14
73 895.01
74 903.83
75 912.60
76 921.34
77 930.03
78 938.67
79 947.26
80 955.81
81 964,32
82 972.77
83 981.17
84 989.53
85 997.83
86 1006.09
87 1014.29
88 1022.44
89 1030.53
90 1038.58
91 1046.56
92 1054.50
93 1062.37
94 1070.19
95 1077.96
96 1085.66
97 1093.31
98 1100.90
99 1108.43
100 1115.89
101 13119.85
ol 2_939

Failture Surface Specified BylOl Coordinate Points

Biggs & Mathews Environmentat

Excavation wwaste #1.txt

ek

406.88

4009,
.52
47
418.
421.
424,
428.
431.
434,
438.
442,
445,
449.
453,
457,
461,
465,
469,
474.
478.
483.
487 .
492,
497.
501.
506.
511.
516.
521,
526.
532.
537.
543.
548.
554.
559.
565.
571.
577.
583.
589.
595,
601.
607 .
613.
620.
626.
633.
639,
646.
650.

412
415

MAProj1010 11 20\P\Part 3 Att DS App D5-B pp 108-131

66

50
63

Page 7

D5-B-115

Skyline Landfill
Rev. 0, 2/22/12
Aftachment D5, Appendix D5-B



Point X-surf
NO. (ft)
1 197.78
2 207 .64
3 217.51
4 227.40
5 237.30
6 247 .21
7 257.14
8 267.07
277.02
10 286.97
11 296.93
12 306.91
i3 316.88
14 326.87
15 336.85
16 346.85
17 356.84
18 366.84
19 376.84
20 386.84
21 396.84
22 406.84
23 416.83
24 426.83
25 436.82
26 446,81
27 456.79
28 466.76
29 476.73
30 486.69
31 496.64
32 506.58
33 516.52
34 526.44
35 536.35
36 546.24
37 556.12
38 565.99
39 575.84
40 585.68
41 585.50
42 605.30
43 615.09
44 624.85
45 634.59
46 644.31
47 654.01
48 663.69
49 673.35
50 682.97
51 63G2.58
52 702.16
53 711.71
54 721.23
55 730.73
56 740.19
57 749.63
58 759.03
59 768.40
60 777.75

Biggs & Mathews Environmental

Excavation wwaste #1.txt

Y-~-Ssurf
(fo)

380,
379.
377,
376.
374.
373.
372.
371,
370.
369.
368.
367.
366.
366.
365,
365,
365,
364,
364,
364.
364.
364.
365.
365.
365,
366.
367,
367,
368,
369.
370.
371.
372.
373.
375.
376.
378.
379.
381.
383.
385.
387.
389,
391.
393.
396.
398.
401,
403.
406.
409,
412.
414.
418,
421.
424,
427.
431.
434,
438,

MAProMONGIVI20\P\Part 3 Att D5 App D5-B pp 108-131

D&-B-116

Skyline Landfill
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



Excavation wwWwaste #1.txt

61 787.05 441.80
62 796.33 445.55
63 805.56 449 .37
64 814.77 453.29
65 823.93 457.28
66 833.06 461.37
67 842.15 465.53
68 851.21 469.78
69 860.22 474.11
70 869.19 478.53
71 878.12 483.02
72 887.01 487.60
73 895.86 492.26
74 904.66 497.01
75 913.42 501.83
76 922.14 506.73
77 930.81 511.72
78 939.43 516.78
79 948.01 521.92
80 956.54 527.14
81 965.02 532.44
82 973.45 537.82
83 981.83 543.27
84 990.16 548.80
85 998. 44 554.41
86 1006.67 560.10
87 1014 .85 565.86
38 1022.97 571.69
89 1031.03 577.60
90 1039.05 583.58
91 1047.01 589.64
92 1054.91 595.77
93 1062.75 601.97
94 1070.54 608.24
95 1078.27 614.59
96 1085.94 621.00
97 1093.55 627.49
98 1101.10 634.05
99 1108.59 640.67
100 1116.02 647.36
101 1118.89 650.00
S 2.940 e

Failure surface specified BylQl Coordinate Points

Point xX-surf y-Surf
NO . (fr) (ft)
1 196.67 380.97
2z 206.56 379.54
3 216.47 378.19
4 226.39 376.94
5 236.33 375.77
6 246.27 374.68
7 256.22 373.68
8 266.18 372.77
9 276.14 371.95
Page 9
Biggs & Mathews Environmental D5-B-117 Skyiine Landfill
MAPre VO N0 #\i 200P\Part 3 Att DS App D5-B pp 108-131 Rev. 0, 2/2212
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10 286.
11 296.
12 306.
13 316.
14 326.
15 336.
16 346.
17 356.
18 366.
19 376.
20 386.
21 396.
22 406.
23 416.
24 426.
25 436.
26 445,
27 455,
28 465.
29 475.
30 485.
31 495,
32 505.
33 515.
34 525.
35 535.
36 545,
37 555.
38 565.
39 574.
40 584.
41 594.
42 604 .
43 614.
44 623.
45 633.
46 643.
47 652.
48 662.
49 672.
50 681.
51 691,
52 701.
53 710.
54 720.
55 729.
56 739.
57 748.
58 758.
59 767.
60 776.
6L 786,
62 795.
63 804.
64 §13.
65 g23.
66 832.
67 841.
68 850.
69 859,
70 868.
71 877.
72 886.

Biggs & Mathews Environmental

11
69

Excavation wwaste #1.txt
.21
370.
369.
369.
369,
368.
368.
368.

371

368
368

370

MAProMON0IVZ0\PPart 3 Att DS App D5-B pp 108-131

56
99
52
13
82
61
48

.44
.48
368,
368,
369,
369.

61
83
13
53

.01
370.
371.
371.
372.
373.
374.
375.
376.
378.
379.
381,
382.
384,
385.
387.
389.
391.
393.
395.
397.
400.
402.
404 .
407.
410.
412.
415.
418.
421.
424 .
427,
430,
433,
437.
440.
444 .
447,
451.
455,
459,
463.
467.
471.
475.
479,
484.
488.
493,

D5-8-118

Skyiine Landfill
Rev. 0, 2/2212
Attachment D5, Appendix D5-B



Yok

895.
904.
912.
921.
930.
939,
947.
956.
564.
973.
981.
990.
998.
1007.
1015.
1023,
1031,
1039.
1047.
1055,
1063,
1071.
1079.
1087.
1095.
1103.
1110,
1118.
1119.

2.942

Excavation wwaste #1.txt

502

21
506.
511,
516.
521.
526.
531.
536.
542.
547.
552.
558.
563,
569.
575.
580.
586.
592.
598,
604 .
610.
616.
623.
629.
635,
642,
648.
650.

Failure surface specified Byl02 Coordinate Points

Point
NO .

1

000 S IR

10

12
13
14

16
17
18
19
20

X-surf
(Ft)

194.
204.
.13
223,
.88
77
.68
.60
.53
.47
293,
303.
313.
323,
333.
343.
353.
.29
373.
.28

214

233
243
253
263
273
283

363
383

Biggs & Mathews Environmental
MAProjp 1013011V 20\PPart 3 Att 5 App D5-B pp 108-131

44
28

99

43
39
35
33
31
30
29

28

Y-surf
(fo)

380.
379,
377.
375.
374,
372,
371.
370.
369.
367.
366.
366.
.28

365

364.
363.
.47

363

363.
362.
362.
362.

94
13
40
77
23
79
43
18
oL
94
96
07

58
98

05
73
50
37
Page 11
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Skyline Landfill
Rev. 0, 2/22M12
Aftachment D5, Apperdix D5-B



Excavation wwaste #1.txt

21 393.28 362.33
22 403 .28 362 .38
23 413.28 362.53
24 423.28 362.77
25 433.27 363.11
26 443,26 363.54
27 453.25 364.06
28 463.23 364.68
29 473.20 365.39
30 483.17 366.19
31 493,13 367.09
32 503.08 368.08
33 513.02 369.17
34 522.985 370.35
35 532.87 371.62
36 542.78 372.99
37 552.67 374.45
38 562.55 376.00
39 572.41 377.64
40 582.26 379.38
41 592.09 381.21
42 601.91 383.13
43 611.70 385.15
44 621.48 387 .25
45 631.23 389.45
46 640.97 391.74
47 650.68 394,12
48 660.37 396.60
49 670.03 399.16
50 679.68 401.81
51 689.29 404.56
52 698.88 407 .39
53 708.44 418.32
54 717.98 413.33
55 727 .48 416.44
56 736.96 419.63
57 746.41 422.91
58 755.82 426.29
59 765.20 429.75
60 774 .55 433.29
61 783 .87 436.93
62 793.15 440.65
63 802.40 444 .46
64 811.60 448 .36
65 820.78 452.34
66 829.91 456.41
67 839.01 460.57
68 848.06 464 .81
69 857.08 469.13
70 866.05 473.54
71 874.99 478.04
72 883.88 482 .62
73 892.73 487 .28
74 901.53 492 .02
75 910.29 496.85
76 919.00 501.76
77 927.66 506.75
78 936.28 511.82
79 944 .85 516.97
80 953.37 522.21
81 961.85 527.52
82 , §70.27 532.91
83 978.64 538.38
Page 12
Biggs & Mathews Environmental D5-B-120 Skyline Landfill
M:AProf tO N0V 20AP\Part 3 Att D5 App D5-B pp 108-131 Rev. G, 2/22/12
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986.

995,
1003.
1011,
1019,
1027.
1035,
1043,
1051,
1059.
1067.
1074.
1082.
1090.
1097.
1105.
1112,
1119.
1119,

ik 2.942

Excavation wwaste #1.txt
543.93

549,
555.
561.
566.
572.
578.
584.
591.
597.
603.
610.
616.
622.
629.
636.
642.
649.
650.

¥ e

56

Failure surface Specified By100 Coordinate Points

Point X-surf
NO . (fr)
1 200.00
2 209.92
3 219.84
4 229.78
5 239.72
6 249.68
7 259.64
8 269.61
9 279.58
10 289.56
11 299.55
12 309.54
13 319.53
14 329.53
15 339.52
16 349.52
17 359.52
18 369.52
19 379.52
20 389.52
21 399.51
22 409,51
23 419.50
24 429 .48
25 439 .46
26 449,43
27 459.40
28 469,36
29 479.31
30 4898.25
31 499,18

Biggs & Mathews Environmental
MAProMONGTVIZ0\P\Part 3 Att DS App D5-B pp 108-131

Y-surf
(ft)

381,
379.
378.
377.
376.
375.
374.
373.
372.
372.
371.
371.
370.
370.
370.
370.
370.
370.
370.
370.
371,
371.
371.
372,
373.
373.
374.
375.
376.
377.
378.

D5-B-121

Skyline Landfill
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



32 509,
33 519.
34 528.
35 538.
36 548.
37 558.
38 568.
39 578.
40 588.
41 597.
42 607.
43 617.
44 627.
45 636,
46 646.
47 656.
48 665.
49 675.
50 685.
51 694 .
52 704.
53 713.
54 723.
55 732.
56 742.
57 751.
58 761,
59 770,
60 779.
61 789.
62 798.
63 807.
64 816.
65 826.
66 835.
67 844,
68 853,
69 862.
70 871.
71 880.
72 889.
73 898.
74 907.
75 916.
76 924.
77 933.
78 942.
79 950.
80 959.
81 968§.
82 976,
83 085.
84 993.
85 1001,
86 1010.
87 1018.
88 1026.
89 1035.
390 1043.
91 1051.
92 1059.
93 1067.
94 1075.

Biggs & Mathews Envirenmental

Excavation wwaste #1.txt

380.15

381,
382.
384,
385.
387.
389.
391.
393,
395.
397,
399,
401.
403.
406.
408.
411.
414,
416.
419,
422.
425.
428.
431.
435,
438.
441.
445.
448,
452.
456.
459,
463.
467 .
471.
475.
480,
484,
488.
493.
497.
502.
506,
511.
516.
521,
526.
531.
536.
541.
546.
551.
557.
562.
568.
573.
579.
585.
580.
596.
602.
608.
614,

MAProj iGN I200P\Part 3 Att D5 App D5-B pp 108-131

D5-B-122

Skyline Landfitl
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



95 1083.15
96 1090.99
97 1098.78
98 1106.51
99 1114.19
100 1118.76

s 2.943

Excavation wwaste #1.txt

620
627
633
639
646
650

.91
.11
.39
.72
.13
.00

Failure surface Specified Byl0l Coordinate Points

Point X-surf
No. (fo)
i 198.89
2 208.75
3 218.63
4 228.52
5 238.43
6 248.34
7 258.27
8 268.21
g 278.16
10 288.12
11 298.08
12 308.06
13 318.04
14 328.072
15 338.01
16 348.00
17 358.00
18 368.00
19 378.00
20 388.00
21 398.00
22 408.00
23 417.99
24 427.99
25 437,97
26 447 .96
27 457.94
28 467 .91
29 477 .88
30 487 .84
31 497 .79
32 507.72
33 517.65
34 527.57
35 537.48
36 547.37
37 557.25
38 567.11
39 576.96
40 586.79
41 506.61
42 606.40
43 616.18

Biggs & Mathews Environmental

Y-Surf
(fo)

380.
379.
377.
376,
374.
373.
372,
371.
370.
369.
368.
367.
367.
366.
366.
365.
365.
365.
365,
365.
365.
365,
365,
366,
366.
367.
367.
368.
369.
370.
371.
372.
373,
374,
376.
377.
379.
380.
382.
384.
386.
388.
390.

MAProi\t OO 1VI200P\Part 3 Att D5 App D5-B pp 108131

99
34
78
32

B5-B~123

Skyline Landfili
Rev. 0, 2/22112
Attachment D5, Appendix D5-B



44 625.94
45 635.68
46 645.39
47 655.09
48 664.76
49 674.41
50 684.03
51 693.63
52 703.20
53 712.74
54 722.26
55 731.75
56 741,21
57 750.63
58 760.03
59 769.40
60 778.73
61 788.03
62 797.29
63 806.52
64 815.72
65 824.88
66 834.00
67 843.08
68 852.12
69 861.13
70 870.09
71 879.02
72 887.90
73 896.73
74 905.53
75 914.28
76 922.99
77 933.65
78 940.26
79 948.83
80 957.35
81 965.82
82 974 .24
83 982.61
84 990.93
85 999.20
86 1067 .42
87 1015.59
88 1023.70
89 1031.76
90 1039.76
51 1047.71
92 1055.60
93 1063.43
94 1071.21
95 1078.93
96 1086.59
97 1094 .19
98 1101.73
99 1109.21
100 1116.63
101 1117.14
2.944

Biggs & Mathews Environmental

Excavation wwaste #1.txt
392.
394.
397.
399,
402,
404 .
407.
410.
413,
416,
419,
422.
425,
429,
432,
436.
439,
443,
447 |
450,
454 .
458,
463,
467.
471,
475,
480.
484 .
489,
494,
498,
503.
508.
513.
518.
523.
529,
534,
539,
545,
550.
556.
562.
567.
573.
579.
585.
591,
597,
604 .
610.
616.
623,
629,
636.
642 .
649.
650.

MAProf 0\D1VIZ0WP\Part 3 Att D5 App D5-B pp 108-131
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Failure surface Specified Byl0l Coordinate Points

point X-surf
No. (ft)
1 195.56
2 205.38
3 215.22
4 225.07
5 234,94
6 244 .83
7 254,73
8 264,64
9 274.57
10 284.51
11 294.45
12 304.41
13 314.38
14 324.35%
15 334.33
16 344 .31
17 354.30
18 364.29
19 374.29
20 384.29
21 394.29
22 404 .29
23 414,29
24 424 .29
25 434,28
26 444 27
27 454,26
28 464 .24
29 474.22
30 484 .19
31 494 .15
32 504.10
33 514.04
34 523.98
35 533.90
36 543,80
37 553.70
38 563.58
39 573.44
40 583.29
41 593,12
42 602.94
43 612.73
44 622.51
45 632.26
46 641.99
47 651.70
48 661.39
49 671.05
50 680.69
51 690.30
52 699.89
53 709.45%
54 718.98
55 728.48

Biggs & Mathews Environmental

Excavation wWaste #1.txt

Y-surf
(ft)

380.
379.
377.
375.
374.
372.
371,
369.
368.
367.
366.
365.
364.
363.
363.
362.
362,
361.
361.
361.
361,
361.
361.
361.
362.
362.
362.
363.
364.
365.
365.
366.
367.
369.
370.
371.
373.
374.
376.
378.
379.
381.
383.
385.
388.
390.
392.
395.
397.
400,
403.
406,
409.
412.
415.

MAProp10™0TVIZOVP\Pant 3 Att DS App D5-B pp 108-131

96
08

D5-B-125

Skyline Landfill
Rev. 0, 2/22112
Attachment D5, Appendix D5-B



Excavation wwaste #1.txt

56 737.95 418.48
57 747 .38 421.79
58 756.79 425.18
59 766.16 428.67
60 775.50 432.24
6l 784.81 435.91
62 794.08 439.66
63 803.31 443 .50
64 812.51 447 .43
65 821.66 451.44
66 830.78 455.55
67 830.86 459.74
68 848.90 464.01
69 857.90 468.38
70 866.86 472.83
71 875.77 477.36
72 884 .64 481,98
73 893.46 486.69
74 902.24 491.47
75 910.97 496.35
76 919.66 501.30
77 928.30 506.34
78 936.89 511.46
79 945.43 516.66
80 953.92 521.95
81 962.36 527.31
82 970.74 532.76
83 979.08 338.28
84 987.36 543.89
85 995.59 549.57
86 1003.76 555.33
87 1011.88 561.17
88 1019.94 567.09
89 1027.94 573.09
90 1035.89 579.16
91 1043.78 585.30
92 1051.61 591.52
93 1059.38 597.82
G4 1067.09 604.19
95 1074.73 610.63
96 1082.32 617.15
97 1089.84 623.74
98 1097.30 630.40
99 1104.70 637.13
100 13112.03 643.93
101 1118.45 650.00
Rk 2.945 g de e

railure Surface specified Byl02 Coordinate Points

Point x-surf y-surf
NO. (ft) (fr
i 197.78 380.98
2 207 .54 378.82
3 217.33 376.76
Page 18
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4 227,

5 236.

6 246.

7 256,

8 266.

9 276.
10 286.
11 296.
12 306,
13 316.
14 326.
15 336.
16 346.
17 356.
18 365.
19 375,
20 385,
21 395.
22 405.
23 415.
24 425,
25 435.
26 445.
27 455,
28 465,
29 475.
30 485.
31 495,
32 505.
33 515.
34 525,
35 535,
36 545,
37 555.
38 565,
39 575.
40 585.
41 594.
42 604,
43 614,
44 624,
45 634.
46 643.
47 653,
48 663.
49 673,
50 682,
51 692.
52 701.
53 711.
54 720,
55 730,
56 739,
57 749,
58 758.
59 768.
60 777 .
61 786,
62 795.
63 805.
64 814.
65 823.
66 832.

Biggs & Mathews Environmentat

Excavation wwaste #1.txt

374.81

372

MAPTOf 1 0N01IVI20\P\Part 3 Att D5 App D5-B pp 108-131

.95
371,
369.
367.
366.
365.
363.
362.
361.
360,
359.
359.
358.
357.
357.
357.
356.
356.
356.
356.
356.
357.
357.
357.
358.
359.
359.
360.
361.
362.
363.
365.
366.
367.
369.
371.
372.
374.
376.
378.
380.
383.
385.
387,
390.
393.
395.
398.
401.
404 .
407.
411.
414.
417.
421.
424,
428.
432.
436.
440,
444,
448,

19
53
97

D5-B-127

Skyline Landfill
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67 841.65
68 850.66
69 859.62
70 868.54
71 877 .41
72 886.24
73 895.02
74 903.74
75 912.42
76 921.05
77 929.63
78 938.15
79 946.62
80 955.04
81 963.40
82 971.71
83 979.96
84 988.15
85 996.28
86 1004 .36
87 1012.37
88 1020.32
89 1028.22
90 1036.05
91 1043.81
92 1051.51
93 1059.15
94 1066.72
95 1074.23
96 1081.67
97 1089.04
98 1096.34
99 1103.57
100 1110.74
101 1117.83
102 1119.67
s 2'945

Excavation wwaste #1,txt
452 .69

457.
461.
465.
470.
475.
480.
484.
489.
495.
500.
505.
510.
516.
521.
527.
532.
538.
544,
550.
556.
562.
568.
574.
580.
587.
593.
600.
606.
613.
620,
627.
634.
641,
648,
650.

ko

03
47
99
60
31
10
98
95
00
14
37
69
09
57
14
79
53
34
24

Failure Surface Specified Byl02 Coordinate Points

Point X-surf
NO . (ft)
1 197.78
2 207.54
3 217.32
4 227.12
5 236.94
6 246.78
7 256.64
8 266.51
9 276.40
10 286.31
11 296.23
12 306.16
13 316.10
14 326.05

Biggs & Mathews Environmental

Y-surf
fed

380.
378.
376.
374.
372.
371.
369.
367.
366.
364.
363.
362.
361.
360.

MAProM ONOT120\P\Part 3 Att D5 App 05-B pp 108-131

98
80
72
74
86
08
39
81
33
95
67
49
41
43
rPage 20
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15 336.
16 345.
17 355.
18 365,
19 375.
20 385.
21 395.
22 405,
23 415.
24 425.
25 435.
26 445,
27 455,
28 465.
29 475.
30 485,
31 495,
32 505,
33 515.
34 525.
35 535,
36 545,
37 555.
38 565.
39 575.
40 585.
41 294,
42 604.
43 614,
44 624,
45 634.
46 643,
47 653.
48 663.
49 672.
50 682.
51 692.
52 701,
53 711.
54 720.
35 730.
56 739.
57 749,
58 758.
59 768,
60 777
61 786,
62 795,
63 805.
64 814,
65 823.
66 832.
67 841.
68 850.
69 859,
70 868,
71 877.
72 886.
73 894 .
74 903.
75 912.
76 920.
77 929.

Biggs & Mathews Environmental

Excavation wwaste #1.txt
359.
358.
358.
357.
357.
356.
356.
356.
356,
356.
356.
356.
356.
357.
357.
358,
359,
360.
361.
362.
363.
364,
365.
367.
368.
370.
372.
374.
376.
378.
380.
382.
384.
387.
389.
392.
395,
398.
401,
404 .
407,
410,
413,
417 .
420,
424,
427.
431.
435,
439,
443 .
447,
452,
456,
460.
465.
470.
474,
479,
484.
489,
494,
499,

MAProf 010120\ Part 3 Att D5 App D5-B pp 108-131

56
78
11
53
06
69
42
25
18

D5-B-129

Skyline Landfilt
Rev. 0, 2/22/12
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Excavation wwaste #1.txt

/8 938.07 504.82
79 946.54 510.15
80 954.95 515.56
81 963.30 521.05
82 971.60 526.63
83 §979.85 532.29
84 988.03 538.04
85 996.16 543 .86
86 1004 .22 549.77
87 1012.23 555.77
88 1020.18 561.84
89 1028.06 567.99
90 1035.88 574.22
91 1043.64 580.54
92 1051.33 586.93
93 1058.95 593.39
94 1066.52 599.94
95 1074.01 606.56
96 1081.44 613.26
97 1088.79 620.03
98 1096.08 626.87
99 1103.30 633.79
100 1110.45 640.79
101 1117.53 647 .85
102 1119.64 650.00
Ec 2_946 whh
Y A X I S F T

0.00 151.88 303.75 455.63 607.50 759.38

X 0.00 4ewmwaeea—— o o — e Fomm o +

- bl
151.88 +

- . de
- .1
- .51,
- J11.

A 303.75 «+ L. 1.
- 1..
- . 1..
- i 01...
- i 9l...
- 916 .

X 455.63 + ..., 014 ..
- e 21...%
- e 21. .
- e 51. .
- e 916..
- e 911.

I 607.50 + L., 31.

Page 22
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Excavation wwaste #1.txt

- e e 516. ..
- e 91L. ..
- e 516...
i 921. ..
- e 516. .
S 75938+ L. 92%1. ..
- e, 8l4. ..
~ e 516...
- e 921. .
S e i e e 911.
o i e 511...
911.25 + ... 514...
- e 514 .
- e, 514..
- e, 513..
- e 911..
- e 911.
Fo1063.13+ .. 11.
- 211
- .1
T 1215.00 + ® ¥
Page 23
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EXCAVATED SLOPE STABILITY WITH WASTE SURCHARGE #2
PCSTABLS6 INPUT PARAMETERS

This analysis evaluates short and long term stability of the future excavation sideslope in
Phase 3 with a waste surcharge in place in the existing Phase 2 liner area.

The geometry for the critical section is shown on page D5-B-133.

Effective stress parameters were used in the existing liner/waste strata as they have been
in place long enough for long term (effective stress) conditions to develop. The excavation
in Phase 3 is within the Stratum 2 material, where total stress (short term) and effective
stress (long term) parameters are essentially the same.

Tabie D5-B-9

Excavated Slope Analysis Material Inputs

Material

Soil Type

Solid Waste

1

Shale

pi

Biggs & Mathews Environmental
MAPRCJMOTWOTVZ0P\PART 3 ATY D5.DOC

D5-B-132

Skyline Landfill
Rev. 0, 4/12M12
Attachment D5, Appendix D5-B
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Excavation wwWaste #2.txt
*% PCSTABLG **

by
Purdue university

Y-Right
(fed

381.00
436.00
440,00
447,30
436.00
443,30

Soil Type
Below Bnd

NN =R

ore Pressure

ram.

G0
0

(pst) No.
0.0 0
0.0 0

1
--Slope Stability Analysis--
Simplified Janbu, SimpTified Bishop
or Spencer s Method of Slices
Runh Date: 4/10/12
Time of Run: 11:0%am
Run By: SAB
Input Data Filename: run.in
output Filename: result.out
vnit: . ENGLISH
Plotted Output Filename: result.plt
PROBLEM DESCRIPTION  sSkyline Excavation w/waste #2 (Circular)
BOUNDARY COORDINATES
4 Top Boundaries
6 Total Boundaries
Boundary X-Left Y-Left X-Right
NO . (ft) {ft) (o)
1 100.00 380.00 200.00
2 200.00 381.00 475.00
3 475.00 436.00 485.00
4 485,00 440.00 1215.00
5 475.00 436.00 485.00
6 485.00 436.00 1215.00
1
ISOTROPIC SOIL PARAMETERS
2 Type(s) of 5011
S0i1 Total sSaturated Cohesion Eriction P
Piez.
Type unit wt. Unit wt. Intercept Angle Pressure Constant
surface
No. {pcf) {(pcf) (pst) (deg) Pa
1 120.0 120.0 840.0 22.7 0.
2 11i7.6 117.6 1500.0 25.0 Q.
1
Page 1
Biggs & Mathews Environmental D5-B-134

MAProp101\01\120\Par 3 Att D5 App D5-B pp 133-148

Skyline Landfil
Rev. 0, 2/22112
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Excavation wWaste #2.txt

BOUNDARY LOAD(S)
1 Load(s) specified

Load X-Left X-Right Intensity Deflection
No. (ft) (ftd (psf) (deg)
1 485.00 1115.00 5250.0 0.0

NOTE ~ Intensity Is Specified As A uniformly Distributed
Force Acting on A Horizontally Projected surface,

A Critical railure Surface searching Method, Using A Random
Techniqgue For Generating Circular Surfaces, Has Been Specified.

400 Trial surfaces Have Beenh Generated.

40 surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground surface Between X = 190.00 ft.
and X = 200.00 ft.

It

Each surface Terminates Between X = 485.00 ft.
and X =1115.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A surface Extends Is Y = 0.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical of The Trial

Failure surfaces Examined. They Are Ordered - Most Critical
First.

* * safety Factors Are CalcuTated By The Modified Janbu Method *

Failure Surface Specified By 44 Coordinate Points

Point X-Surf Y-Surf
NO. (fo) (ft)
1 192.22 380.92
2 200.47 375.26
Page 2
Biggs & Mathews Environmental D5-B-135 Skyline Landfill

MAProfMO1\01\120\Part 3 Att D5 App D5-8 pp 133-148

Rev. 0, 2/22/12
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Excavation wwaste #2.txt

3 208.91 369.91
4 217.55 364.87
5 226.37 360.15
6 235.35 355.76
7 244 .49 351.71
8 253.78 347.99
263.19 344.62

10 272.72 341.60
11 282,36 338.93
12 292,09 336.61
13 301.90 334.66
14 311.77 333.07
15 321.70 331.84
16 331.66 330.98
17 341.65 330.49
18 351.65 330.37
19 361.64 330.61
20 371.62 331.22
21 381.58 332.20
22 391.48 333.54
23 401.34 335.25
24 411.12 337.32
25 420,82 338.75
26 430.43 342.54
27 439,92 345.67
28 449,30 349.15
29 458.53 352.98
30 467.63 357,15
31 476.56 361.64
32 485.32 366.46
33 493,90 371.60
34 502.28 377.06
35 510.45 382.81
36 518.41 388.87
37 526.14 395,21
38 533.63 401,84
39 540.88 408.73
40 547.86 415.89
41 554.57 423.30
42 561.01 430.96
43 567.16 438.84
44 568.61 440.84

WEw 2'817 e

Individual

W
F
Surcharge
Stice width weight
Load
NO. (ft) (1bs)  (
(1bs)
1 7.8  2477.7

Biggs & Mathews Environmental

data on the

ater water
orce  fForce

Top Bot
1hs) (1bs)
0.0 0.0

MAProp191\011200Part 3 Alt DS App D5-B pp 133-148

Pa

D5-

47 slices

Earthquake
Force Force Force
Norm Tan Hor ver

(1bs) {1bs) (1bs) (Tbs)

0.0 0.0 0.0 0.0
ge 3

B-136 Skyline Landfi
Rev. 0, 2/22/12
Attachment D5, Appendix D5-B



0.0

2 0.
0.0

3 8.
0.0

4 8
0.0

5 8.
0.0

6 9
0.0

7 9,
0.0

8 9
0.0

9 9.
0.0

10 9
0.0

11 9
0.0

12 9
0.0

13 9
0.0

14 9
0.0

15 9
0.0

16 10.
0.0

17 10.
0.0

18 10.
0.0

19 10,
0.0

20 10.
0.0

21 10.
0.0

22 9

Biggs & Mathews Environmenta¥

308.

9290.

16514,

23725.

30869.

37890.

44738.

51360.

57711.4

63744,

69417,

74691.

79531,

83904.1

87781,

91139.

93956,

96216,

97908.

99023,

99558.

Excavation wwWaste #2.txt

0.0

MAProf 0 1\01V120\Part 3 Att D5 App D5-B pp 133-148

0.0

Page 4

D5-B-137

0.0

0 0.0
a 0.0
0 0.0
0 6.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0

Skylfine Landfill
Rev. 0, 2722112
Atftachment D5, Appendix D5-B



32

0.0
33

0.0
34

1677.2
35

45031.0
36

44006.7
37

42922.7
38

41780.5
39

40581.8
40

39327.9
41

38020.5
42

36661.9
43

Biggs & Mathews Environmental

99514.

98897.

97717,

95986.

93724.

90952.

87697,

83989.

66130,

13760.

73852.

2769.

71712.

64943,

58033,

51036.

44008.

370603,

30078.

23291.

16698.

Excavation wwaste #2.txt

0.0

M:AProi\1 0101\ 20\Part 3 Atf D5 App D5-B pp 133-148

0.0

Page 5

D5-B-138

0.0

0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 ¢.0
0 0.0
0 0.0
0 0.0
0 3.0
0 0.0
0 ¢.0
0 0.0
0 G.0
0 0.0
0 0.0
0 0.0
0 0.0
Q 0.0
0 0.0

Skyline Landfiii
Rev. 0, 2/22/12
Aftachment D5, Appendix D5-B



35253.3
44 6.4 10357.0

33797.2
45 4.6 3749.2

23965.0
46 1.6 569.5

8330.0
47 1.4 171.6

7575.1

Failure surface Specified By 44 Coordinate Points

Biggs & Mathews Environmental

0.0

0.0

0.0

0.0

X-surf
(fo

193.
201.
210.
218.
227,
236,
246,
255.
264,
274,
284.
293.
303.
313.
323.
333.
343,
353,
363.
373.
383.
393.
403,
412,
422,
432,
441.
451,
460.
469,
478.
487.
495,
504.
512,
520.
528.
535.
543,
550.
557.
563.

Excavation wwaste #2.txt

6.0

0.0

0.0

0.0

0.0

6.0

0.0

0.0

Y-Surf
(fu

380.
375.
370.
31

365

3640,
356.
.53

352

348.
345,
342.
340.
337.
336,
334.
333.
332,
.14
332.
332.
332.
.94
.29
.99

332

333
335
336

339.
341.
344 .
347.
350,
354.
358.
363,
367.
372.
378.
383.
389.
396.
402,
409,
416.
423.
431.

MAProj 010N T120'Part 3 At DS App D5-B pp 133-148

93
42
21

72
46

93
67
74
17
94
07
55
39
58

05

32
95

05
46

D5-B-139

0.0

0.0

0.0

0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Skyline Landfilf
Rev. 0, 2/22/12
Attachment DS, Appendix D5-B



43 570.09
44 571.43
ket 2.817

Failure surface Specified By 44 Coordinate Points

Point X-surf
NO. (ft)
1 198.89
2 207.33
3 215.96
4 224.75
5 233.70
6 242 .80
7 252.04
8 261.40
9 270.88
1¢ 280.46
11 290.14
12 299.90
13 309.73
14 319.61
15 329.54
16 339.51
17 349,50
18 359.50
19 369.49
20 379.48
21 389.44
22 399,36
23 409,24
24 419.05
25 428.79
26 438.45
27 448.01
28 457 .47
29 466.81
30 476.02
31 485.09
32 494,01
33 502.77
34 511.35
35 519.76
36 527.97
37 535.98
38 543.79
39 551.37
40 558.72
41 565.83
42 572.70
43 579.31
44 584.09
ko 2 _818

Biggs & Mathews Environmental

Excavation wwaste #2.txt
.08
.86

L]

Tk

439
440

Y-Ssurf
(ft)

380,
.63
370.
.80

375
365

36l.
357.
.37

353

349,
346,
343.
341.
339,
337.
335.
334,
333.
.27
333.
333,
333.
334.
336.
337,
339.
341,
344 .
347.
350,
354,
358,
362.
366.
371.
376.
352,
387.
393,
400,
406.
413.
420.
427 .
435,
440,

333

M:AProj\ 01\01V120\Part 3 Att D5 App D5-B pp 133-148

99
57

35
20

86
68
82
30
i1
26
75
58
75

13
34
89
79
03
61
53

Page 7
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Failure surface specified By 46 Coordinate Points

Point X-surf

No. ()
1 198.89
2 206.69
3 214.72
4 222.98
5 231.44
6 240.11
7 248.96
8 257.99
9 267.17
10 276.50
11 285.96
12 295.54
13 305.22
14 315.00
15 324.84
16 334.75
17 344.70
18 354 .68
19 364.68
20 374.68
21 384.66
22 394.62
23 404.53
24 414.38
25 424.16
26 433.86
27 443 .45
28 452.93
29 462 .27
30 471,47
31 480.52
32 489.39
33 498 .08
34 506.57
35 514,85
36 522.91
37 530.74
38 538.32
39 545.64
40 552.7¢
41 559.48
42 565.97
43 572.16
44 578.04
45 583.61
46 584.31
Tear sk 2 . 821

Biggs & Mathews Environmental

Excavation wwaste #2.txt

Y-Surf
(e

380.
374.
368.
363.
357.
352.
348.
343.
339.
336.
333,
350.
327.
325.
323,
322.
321,
320,
320.
320.
321.
322.
323.
325.
327.
329.
332.
335.
339,
343.
347.
352.
357.
362.
368,
374.
380.
386.
393.
400 .
408,
415.
423,
431,
439,
440,

M:Projt1 0101V 20\Part 3 Att D5 App D5-B pp 133-148
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Excavation wwaste #2.txt

Failure surface Specified By 42 coordinate Points

Point X-surf
NO. (Ft)
1 197 .78
2 205.99
3 214,42
4 223.06
5 231,88
6 240.89
7 25¢.06
8 259.38
9 268 .84
10 278.42
11 288.10
12 297.87
13 307.72
14 317.63
15 327.59
16 337.58
17 347 .57
i8 357.57
19 367.55
20 377.50
21 387.40
22 397.23
23 406.99
24 416.65
25 426.20
26 435.63
27 444 972
28 454 .06
29 463.03
30 471.82
31 480.41
32 488.80
33 496.96
34 504 .89
35 512 .57
36 520.00
37 527.15
38 534.03
39 540.61
40 546.89
41 552.86
427 554.01
v 2_827

Y-surf
(ft)

380.
375.
369,
364.
360.
355.
351,
348,
344,
342,
339.
337.
335.
334,
333,
332.
332,
332.
333,
334.
336.
337.
340.
342,
345.
348,
352.
356,
361.
365.
371.
376.
382,
388.
394,
401.
408.
415.
423.
430.
439,
440,

Failure Surface Specified By 44 Coordinate Points

Point X-5urf
No. (fod
1 193.33

Biggs & Mathews Environmentai

Y-surf
(fo

380

MAPTop101\01\120\Part 3 Aft DS App D5-B pp 133-148

.93

Page §
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Skyline Landfiil
Rev. (), 2/22/12
Attachment D5, Appendix D5-B



2 201.06
3 209.04
4 217.26
5 225.71
6 234 .37
7 243.23
8 252.27
9 261.48
10 270.85
11 280.35
12 289.97
13 299.69
14 309.51
15 319.39
16 329.33
17 339.30
18 349.30
15 359.30
20 369.28
21 379.24
22 389.15
23 398.99
24 408.75
25 418.42
26 427 .97
27 437.39
28 446.67
29 455.79
30 464 .72
31 473 .47
32 482.01
33 490.32
34 498 .41
35 506.24
36 513.81
37 521.10
38 528.11
39 534,81
40 541.21
41 547 .28
42 553.02
43 558.42
44 559.77
v 2-829

Excavation wwaste #2.txt
374.58

368,
.86
357.
352.
347,
343.
339.
336.
333.
330.
328.
326.
324,
323.
322,
322.
322.
323,
324.
325.
327.
329,
331.
334.
338.
341.
346,
350,
355.
360.
366.
372.
378.
384.
391,
398,
406.
413.
421,
430.
438,
440.

362

56

Failure surface Specified By 46 Coordinate points

Point X-surf
NO. (ft)
1 191.11
2 198.72
3 206.57
4 214 .67
5 223.00
6 231.54

Biggs & Mathews Environmental

Y-Surf
(ft)

380
374
368
362
356
351

M:Proj011011120\Part 3 Att D5 App D5-B pp 133-148

.91
.42
.23
.36
.82
.62
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7 240,28
8 249.21
9 258.31
10 267.57
11 276.97
12 286.50
13 296,14
14 305.89
15 315.71
16 325.60
i7 335.54
18 345.52
19 355.52
20 365.52
2% 375.50
22 385.46
23 395,37
24 405.23
25 415.00
26 424.69
27 434,27
28 443,72
29 453.04
30 462.20
31 471.20
32 480.02
33 4188 .64
34 497.05
35 505.24
36 513.20
37 520.90
38 528.35
39 535.52
40 542.41
41 549.00
42 555.29
43 561.26
44 566.91
45 572.23
46 573.17
wEE 2.830

Excavation wwaste #2.txt
346.77

342.
338.
334.
330.
327.
325.
323.
321.
319.
318.
317.
317.
317.
318.
319,
320.
322.
324,
326.
329.
332,
336,
340,
344,
349,
354,
360,
365.
371,
378.
384,
391.
399.
406.
414,
422,
430.
439,
440,

*

Failure Surface Specified By 44 Coordinate Points

Point X-5urf
" No. ()

225

OO 00~ T LA Do LU R s

=

Biggs & Mathews Environmentat

194.
201.
209,
217.
.99
234,
243.
252.
261.
270,

44
93
70
72

49
21
13
24
51

y-surf
(o

380.
374.
368.
362,
356.
351.
346.
341.
337.
333.

MAPropONO1\VI20\Part 3 Att D5 App D5-B pp 133-148

94
32
0l
05
43
16
26
74
60
85
Page 11
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s

279,
289.
299.
308.
318.
328.
338.
348.
358.
368.
378.
388.
398.
408.
417.
427 .
436.
446.
455,
464,
472.
481.
489.
497,
505.
513.
520.
527.
533.
540,
546.
551.
556.
560.

2.837

Excavation wwaste #2.txt
330.50

327.

325
322

56

.02
.89
321.
319.
319.
318,
318.
318.
319.
321.
322.
324.
327.
33G.
333.
337.
341.
345,
350.
356.
361.
367.
373.
380.
387.
394,
402.
409,
417.
426.
434,
440.

Failure surface Specified By 41 Coordinate Points

Point
NO.

WO~ P W

10

12
13
14
15

Biggs & Mathews Environmentat

X-surf
(ft)

197.
206.
214,
223.
232.
241,
250,
259,
269.
278.
288.
298,
.32

308

318.
328.

78
07
57
27
16
23
45
82
32
93
64
44

24
21

Y-Surf
(fo)

380.
375.
370.
365.
360.
356.
352.
349,
345.
343,
340,
338.
337.
335,
335.

MAProj\1 0101\ 20\Part 3 Att D5 App D5-B pp 133148
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16 338.20
17 348.20
18 358.19
19 368.16
20 378.10
21 387.98
22 397.79
23 407.52
24 417.16
25 426.68
26 436.07
27 445.32
28 454.41
29 463.33
30 472.06
31 480.60
32 488.93
33 497.03
34 504.90
35 512.51
36 519.87
37 526.95
38 533.75
39 540.26
40 546.46
41 550.51

wHkE 2.838

Excavation wwaste #2.txt
334.73

334.
.05
.80
336.
338,
340,
342,
345,
348,
351.
355.
359,
364.
369.
374.
379.
385.
392,
398.
405.
412,
419.
427.
435,
440,

335
335

69

95
48
40

Failure Surface specified By 44 Coordinate Points

Point X-surf
No. (ft)
1 198.89
2 206.26
3 213.93
4 221.87
5 230.07
6 238.51
7 247.19
8 256.07
9 265.15
10 274 .40
11 283.81
12 293.36
13 303.04
14 312.81
15 322.67
16 332.59
17 342.56
18 352.56
19 362.56
20 372.54
21 382.50
22 392.40
23 402.23
24 411.97

Biggs & Mathews Environmentat

Y-surf
(ft)

380.
374.
367.
361.
356.
350.
345,
341.
336.
333,
329.
326.
324.
322.
320.
319.
318.
318.
318.
318.
319.
321.
322.
325.

MAPTopt01\01\120\Part 3 Att DS App D5-B pp 133-148

D5-B-146

Skyline Landfill
Rev. ©, 2/22/12
Attachment D5, Appendix D5-B



Excavation wwaste #2.txt

25 421.60 327.80
26 431.10 330.92
27 440.46 334.45
28 449,65 338.39
29 458.65 342.73
30 467 .46 347 .47
31 476,05 352.59
32 484 .41 358.08
33 492,52 363.94
34 500.36 370.14
35 507.91 376.69
36 515.18 383.56
37 522.13 390.75
38 528.76 398.24
39 535.05 406.01
40 541.00 414 .05
41 546.58 422 .35
42 551.79 430.88
43 556.62 439,64
44 557.16 440.72
7% 35t 2.841 ¥ skt
Y A X I S F T
0.00 151.88 303.75 455.63 607.50 759.38
X 0.00 +--mmmmmee et b e ittt e +
151.88 +
- l:’:
- L13.
- .613..
- N
A 303.75 + .41,
- I % I
- .41, .
- . 41... ..
- 415. ...
- 11....
X 455.63 + ... 411. ...
- e 415...%/1
- e 111...
- e 3115.
T e 41171
e 32
I 607.50 +
Page 14
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Excavation wwaste #2.txt
S 759.38 + e e -

911.25 + e

F 1063.13 + b

T 1215.00 + ®

Page 15
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226 Chapter §
Design of PE Piping Systems

Determine the earth pressure coefficient:
I+sin(30)  1+0.5 - 30
I-sin(30) 1-0.5 '

The live load pressure incipient to failure equals:

2 * *
(12)120(3.0*3.0 F  7387*0.171 3000 12040.04)3.0

40.04 " 40.04°(1.44) 2880470 /

Puaar=

The resulting safety factor equals:

NEPWATmi%‘gf?EZ‘55

P 1697

Installation Category #3: Deep Fill Installation
The performance limits for pipesin a deep fill are the same as for any buried pipe.
They include:

1. Compressive ring thrust stress
2. Ring deflection
3. Constrained pipe wall buckling

The suggested calculation method for pipe in deep fill applications involves Lhe
introduction of design routines for each performance limit that are different than
those previously given.

Compressive ring thrust is calculated usi ng soil arching. The arching calculation
may also be used for profile pipe designs in standard trench applications, Profile
pipes are relatively low stiffness pipes where significant arching may occur at
relatively shallow depths of cover.

At a depth of around 50 feet or so it becomes impractical to use Spangler's equation
as published in this chapter because it reglects the significant load reduction due to
arching and the inherent stitfening of the embedment and consequential increage in
E’ due to the increased lateral earth pressure applied fo the embedment. This section
gives an alternate deflection equation for use with PE pipes. It was first introduced
by Watkins et al. ™ for metal pipes, but later Gaube extended its use to inchude PE

{15

pipes.
Biggs & Mathews Environmental D5-B-149 Skyline Landfil
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Chapter 6 { 227
Design of PE Piping Systems

Where deep fill applications are in dry soil, Luscher’s equation (Eq. 3-15 or 3-16)
may often be too conservative for design as it considers a radial driving force from
ground water or vacuum. Moore and Seligh™ developed a constrained pipe wall
buckling equation suitable for pipes in dry soils, which is given in a following
section.

Considerable care should be taken in the design of deeply buried pipes whose failure
may cause slope failure in earthen structures, or refuse piles or whose failure may
have severe environmental or economical impact. These cases normaily justify the
use of methods beyond those given in this Chapter, including finite element anatysis
and field testing, along with considerable professional design review.

Compressive Ring Thrust and the Vertical Arching Factor

The combined horizontal and vertical earth load acting on a buried pipe creates a
radially-directed compressive load acting around the pipe’s circumference. When a
PE pipe is subjected to ring compression, thrust stress develops around the pipe
hoop, and the pipe’s circumference will ever so slightly shorten, The shortening
permits “thrust arching,” that is, the pipe hoop thrust stiffness is less than the soil
hoop thrust stiffness and, as the pipe deforms, less Joad follows the pipe. This accurs
much like the vertical arching described by Marston, Viscoelasticity enhances this
effect. McGrath™ has shown thrust arching to be the predominant form of arching
with PE pipes.

Burns and Richard® have published equations that give the resulting stress
occurring in a pipe due to arching. As discussed above, the arching is usually
considered when calculating the ring compressive stress in profile pipes. For deeply
buried pipes McGrath % has simplified the Burms and Richard’s equations to derive
a vertical arching factor as given by Equation 3-21.
N yaF < 08807154

S,+25

WHERE
VAF = Vertical Arching Factor

S4 = Hoop Thrust Stiffnass Ratio

22 L AIM s ey
g FA
WHERE

Teayr= radius to centroidal axis of pipe, in

M= one-dimensional modulus of soll, psi

FE'= apparent moduius of stasticity of pipe material, psi (See Appendix, Chapter 3}
A= profile wall average crass-sectional ares, in?/in, or wall thickness (in} for DR pipe

Biggs & Mathews Environmental D5-B-150 Skyline L andfil!
MAProjfi 01011 20VP\Part 3 Att D5 App D5-B pp 149-150.pof Rev. 0, 2/22/12
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TRI/ENviRONMENTAL, INC.

A Texas Research Infernafional Company

Project:

interface Friction Test Report

Client: Biggs & Mathews Environmantal, Ing, TR Logh EZ357-55.06 Johri M. Allen, P.E., 10/04/2011

BME Liner Testing Test Method: ASTM D 5321 Quality Review/Date

Tast Date: 08/30/11-10/03/11

Tested interface: Soil Liner vs. GSE Double-sided Geccomposite

SHhaear $tress ve, Normal Stress

80 ¢ . \ Test Results
Bok Shenr Stress {Linear 7]  woseaon Linear {L.D. - DoRed)
Large

400 Posk | Displacement
@ . {@ 3.0,
E 300 | Friction Angle
g {degrees}; 328 8.1
4]
g 207 1] Y-infercept o
& - Adhesion (psfh | 12 )

e
foo ¥ i @ Shearing occurred atl the interface under alf loads, The
,“,::j‘_’;w iarge displacement friction angle regression analysis
o Rz ; : . ; was adjusted o fit a zero y-intercept.
¢l 160 200 300 400 400
Hormal Stress (psf)
Shear Stress ve. Displacemant Test Conditions
450 -
160 psf #800 psf 4500 ps( Upper Box &  Subtitle D Liner Soll remolded to 81.6 pef
gt 27.0% moisture content

&
& Lower Box GSE double-sided geccomposite
&
i Box Dimensions: 12"12"x4"
o
“ trterface Interface soaked and loading applied for

Conditioning: & minimurm of 1 hour priot 1o shear.

4.0 Test Condition: Waet

Hasplscement finches}

Shearing Rate: 0,04 inches/minute

Test Data
Spacimen Mo, 1 i 3
Bearing Slide Resistance (ibs) 3 3 3
Wormal Stress (psf) 1060 300 500
Larrected Peak Shear Siress {psf} a3 180 338
Corrected Large Lisplacernent Shear Stress {psfh) 65 112 262
Peak Secant Angle (degrees) 34.8 32.4 34,1
Large Lisplacement Secant Angle (degress) 33.0 20.5 277

The testing hereln is based upon sccepted industry practice as well as the test method listed. Tes! results reported hereln do not apply
to samples other than those tested. TR nejther accepts responsibliity for nor makes cfaim as to the final use and purnose of the mataral,
TR observes and maintains client confidentiality, TRI limits reproduction of this repart, except in full, without prior agproval of TRL

80863 Bee Caves Road 0 Austin, TX 78733-8201 0 (512) 263-2101 1 {512} 263-2558 1 1-B00-880-TEST
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TRIENnvironmeENTAL, INC,

A Texas Research internafional Company

Client;
Project:
Test Dale: 089/28/11-08/29/114

Tested Interface: Seoil Liner vs. GSE Double-sided Geocomposite

Interface Friction Test Report

Bigys & Mathews Envirenmental, inc.
BME Liner Testing

TRI Log# E2357-85.08
Test Method: ASTM D) 5321

John M. Allen, PE_ 10/04/2014
Giuality Review/Date

Shear Siress vs, Normal Stress
T800
Peak Shuar Stress {Linesr Fi) e e Lingar (LD, - Dolteg) Yagt R@g g'é Ets
14000 Large
000 Paak | Displacement
‘féf (& 3.0in.)
v 100 Frictlon Angle
% sa00 | {degreas): i2.8 117
g 8000 -+ Y-intercapt or
® oo L Adbesion (psf): 1 811 g
2060 WW Shearing occurred at the interface under the 5000 and
T T i e sf {oads. Plowing of the soil was aoted under
. R 10000 psf loads. Plowing of the soil ted und
o ""T‘f"’ ‘ : : - - ‘ the 15000 psf ioad. The large dispiacement friction angle
el Shans a0 MO I regression analysis was adjusted fo fil a zero y-intercept.
Shear Stress vs, Displacement Test Conditions
4508
! So0ps  ca000mst 16000 Upper Box &  Subtitle D Liner Soii remolded to 81.6 pef
i at 27.0% moisture content
3500
= :
£ apoo f Lower Box GSE double-sided geocomposite
b4 .
g zs00
& s
w 2000
E - 2 Box Dimensions: 12°x12"x4"
ﬁ 1500 +
1000 & interface interface soaked and loading applied for
' Conditioning:  a minimum of 1 hour prior to shear,
260
o . " ) 1 e
8.0 1.8 26 30 4.0 Test Condifion: Wel
{Hsplacement {inches) . ) .
_ Shearing Rate: 0.04 inches/minute
Test Data
Specimen No, 4 2z 3
Bearing Sliide Resistance (ibs) 58 103 159
MNormal Stress {psi) 5000 10000 15000
Corrected Peak Shear Stress {paf) 1875 237 4153
Correctad Large Displacament Shear Stress (psfy B58 1838 3434
Peak Secant Angle {degrees) 205 17.9 165
Large Displacerment Secant Angle {degrees) 9.7 9.3 12.9

The testing herein is based upon accepted industry practics as well as the test method fisted. Test results reported herein do nol apply
o samples other than those tested. TRI netther accepts responsibility for nor makes ciaim as o the fina! yse ang purposs of the material,
TRI abserves and malntains dlient confidentiality. TRI imits reprodustion of this report, except in full, withow prior approval of TRI.

2063 Bee Caves Road U Austin, TX 78733-8201 © (512

D5

) 263-2101 {1 {512) 263-2558 [ 1-800-8B0-TEST
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TRIVENvirRONMENTAL, INC.

A Texas Resesrch infernational Company

interface Friction Test Report

Biggs & Mathews Environmental, Ine. TRI Log#: E2357-55-06 John M. Allen, PLE., 10/13/2011
Test Method, ASTM D 8321 Quality Review/Date

Client:
Froject:  BME Liner Testing
Test Date: 0927141071341

Tested interface: Soil Liner ve. GSE 60 mil HDPE Textured Geomembrane ¥s, G8E
Double-sided Geocomposite

500 Shear Stress vs. Norma! Siress
I . Test Results
E- Pozk Shear Btress (Linsar Fiff  wwam—ma Lirsar {19, ~ Dofted)
400 + Large
Peak | Displacement
3 @ 3.0 in)
£ oo b . o
2 Friction Angls
£ ‘ {degreas): 318 4.9
% 00
A Yeintercept or
o g &
2 o Agdhesion (psfl: 58 32
g - Shearing occwrred at the solifgeomembrane interface
. " ‘ ‘ _ . under all loads.
5] 160 208 300 460 5O
Normal Stress {pst)
Bhear Siress vs, Displacement Test Conditions
408 Y ; i
T 160t 300 st J— Upper Box & Sublitle D Lﬂ'}er Soll remolded to 86,2 pof
250 1 &t 28.0% moisture content
& a0 Floating GSE 80 mil MDPE textured
2 geomembrane
g 250
E ol Lower Box GBE doubls-sided geccomposite
e & A
8 Box Dimensions: 12°x12"x4"
s
w3 - - .
100 L interface inferface soaked and loading applied for
" ‘ Conditioning: a2 minimum of 16 hours prior to shear.
5
o § . £ - + - g .
8.0 19 2.0 ae 40 Test Condition: Wet
Hsplacement {inches} . . .
| 1Shearing Rate: 0.04 inches/minute
Test Data
Speciman No. 1 2 3
Bearing Slide Resistance (Ibs) 2] 13 13
Normal Stress (psf} 100 300 500
Lorrected Peak Shaar Stress (psf) 120 246 368
Correctad Large Displacement Shear Stress (psi) 67 146 212
Peal Secant Angle {degress) 50.2 394 36.4
Large Displacement Secant Angle (degress) 33.8 26,0 2340
Asperity (rmils), sile 1o soll 22.2 22,2 20.2
Asperity (mils), side to geocampasile 19.8 19.4 19.8

The testing herein is based upon acceptad Industry practice as well as the test method Ssted. Test resulls reported hereln do not apply
to samples ofher than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the materfal,
TRI observes and maintains ofient confidentiality. TR limits reproduction of this report, except in full, without prior approval of TR

8063 Bee Caves Road L Austin, TX 78733-8201 T (512) 263-2101 O {512) 263-2558 [ 1-800-880-TEST
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TRIEnvirROoNMENTAL, ING,

A Texas Research internationaf Company

interface Friction Test Report

Client: Bigus & Mathews Environmental, Ing. TR Log#. E2357.55-06 John M. Alien, PLE, 10/04/2011

Froject:  BME Liner Testing Test Method: ASTM D 5321 Quality Review/Date
Test Date: 08/25/11-09/26/11

Tested Interface: Soll Liner vs. GBE 60 mil HDPE Textured Geomembrane vs. GSE
Qouble-sided Geocomposite

Shear Slress ve. Normal Stress
18600
Pegk Shear Stress {Linger P} moovme= Linesr (LD, - DoHed) Tﬁg% Rﬁﬂﬁitﬁ
14060 1 Large
1000 | Peak | Displacement
fﬁ:ﬂ ' ‘ (@ 3.0 In.)
w T Friction Angle
£ so00 f {degreas): i1.4 X
2]
g 300 + Y-intercept or
Ao i O ey Adhesion (psfl: | 1409 262
s b I Shearing occurred at the soi/geomembrane interface
”””””””””” & R & - under the 5000 and 10000 psf loads. Shearing cccurred
g RmImzIifrImy ; DDO © o PP S at the doutbe-sided geccomposiie/geomembrans under
4 2000 BROO iletleg 000 14001 160
Normal Stress {osf) the 10000 pﬁf toad,
Shear Slress ve. Displacement Test Conditions
8608 1 Subtitle D Liner Soil remolded to 86 .2 pef
L 5000 . . 45090 ps
o e atmp Upper Box & at 28.0% moisure content
5000 -
= Floating GSE 80 mil HDPE textured
& anog | geomembrane
o
:é 2000 4 Lower Box GSE double-sided gencomposite
4]
5 A Box DHmensions: 12" 12" x4
fé 2000 + &%
interface Interface soaked and loading applied for
000+ Conditioning: & mintmum of 16 hours prior to sheat.
Uo.o *r.‘o 250 30 4:0 Test Condition: Wet
Displacement {nches)

Shearing Rate; 0.04 inches/minute

Test Dats

Specimean Ng, 1 2 3
Bearing Slide Resistance (ibs) 55 103 151
Normal Stress (psf} 5000 16000 15000
Corrected Peak Shear Siress (psf) 1718 4808 3776
Corrected Large Displacement Shear Stress (psf) 540 1075 1224
Peak Becant Angle (degrees) 19.0 2857 4.0
Large Displacement Secant Angle (degrees) 6.2 6.1 4.7
Asperity (mils), side to soi 26.2 25.8 26.8
Asperity (mits), side to geocomposite 22.6 218 22.6

The testing herein is based upen accepied indusiry practice as well as the test method listed. Test results reported herein do nat apply
{o samples other than those tested. TRI neither sccepts responsibllity for nor makes claim as to the final use and purpase of the material,
TRI observes and maintains ciiant confidentiality, TR limits reproduciion of this report, sxcept in full, without prior approval of TRI

9063 Bee Caves Road 11 Austin, TX 78733-6201 11 (512) 263-2101 1) (512} 263-2658 (7 1-800-880-TEST

D5-C-4



TRIE~nvironMENTAL, INC.

A Texas Research Infernationaf Company

interface Friction Test Report

Client: Biggs & Mathews Environmental, Inc. TR Log# £2357-55.06 John M, Allen, P E., 10/04/2011

Project:  BME Liner Testing Test Method: ASTM D 5321 Quaility Review/ate
Test Date: 09/27/11-09/28/11

Tested interface: Soil Liner vs. GSE 60 mil HDPE Textured Geomembrane

Shear Stress vs, Normal Stress
500 ¢
! Peak Sheer Strass {Lineer Fif) = moemmon o & inags (.5, - Ookied) Tagt R@ﬁ u E%S
‘ Large
400 1 Feak | Displacement
g . F {0 3.00n.)
? 200 Friction Angle
i {degraesh: 3.8 24.2
&y
§ a0y Yeintercept or
& Adhesien {psfi: | 50 20
100 < .
’M,...,r'**’”w Shearing occurred at the interface,
o g
? O 1(30 2.(;0 BLIJB éll}D 5(110
Mormal Stress (psh
Shear Stress vs, Displacement Test Conditions
480 -
E 100 st cH0esl  AE00pst Upper Box &  Subtitle D Liner Soll remolded fo 86.2 pef
| at 28.0% moisture content
Jg‘“ 300
= o5 Lower Box G3E 80 mil HDPE textured
§ geomembrane
;ﬂ: e N""‘"‘“"”Wm- s
T T e Box Dimensions: 12"x12"x4"
ey
® 100 inferface Interface soaked and loading appiied for
0 Conditioning: 2 minimum of 18 hours prior to shear.
Gof 10 zjn 3.:0 ' 4,}0 Test Condition: Wet
Displacement (inches) H . . .
| i5hearing Rate: 0.04 inches/minule

Test Data
Bpacimen No, 1 2 3
Hearing Slide Resistance (bs) 9 11 13
Normat Stress (psf) 100 300 500
Correcied Feak Shear Stress (psf) 103 285 250
Correctad Large Displacement Shear Siress (psf) 62 161 242
Peak Secant Angle {degrees) 45,8 43,6 38.0
Large Displacement Secant Angle (degrees) 31.8 2B.7 258
Asperity (mis) 206 0.0 23.2

The testing herein s based upon aceepted industry practice as well as the lest method listed. Test resulis reported herein do not apply
to samples other than those tested. TRI neither accepts responsibiltty for nar makes claim as to the fina! use snd purpose of the material,
TRI ohserves and maintains client confidentiafity. TRI imits reproduction of this report, except in Tull, without prier approval of TR,

8063 Bee Caves Road (3 Austin, TX 78733-6201 7 (512) 2632101 1 (812} 263-2558 1 1-800-880-TEST
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TRI/EnvironMENTAL, InC.

A Texas Research infernational Company

interface Friction Test Report

Chent; Bigys & Mathews Environmental, Inc, TRI Logh: E2357-55-06 Johnt M. Aflen, PE., 10/04/2011

Project:  BME Liner Testing Test Mathod: ASTM D 5321 Quality Review/Date
Test Date: 08/26/11-08/26/11

Tested Interface: Soil Liner vs. GSE 80 mil HDPE Texiured Geomembrane

Shear Stress vs, Normal Stress
16000 1 _ Test Resulis
Pzak Shear Stress (Lingar FI)  wwemmas Lingar (L.D. - Deited}
14000 | Large
\a000 Peak | Displacement
% : (& 3.0 in}
g 1 Friction Angle
£ soe f {degreas): 13.5 38
[44)
E 6000 Yeintercept or
£ .
o | Adhesion {psfi: 273 282
a00a ¢ MM ' |
mmmmmmmmmm g'__' & & Shearing ccourred at the interface,
o ESEEERSS ; : , ' - i
] 2000 4000 8000 8000 10000 12000 14040 16000
Hormail Stross ipsf)
Shear Siress ve. Displacement Test Conditions
4500
§000psf  ~00GEpST  A1S00D pef Upper Box &  Subtitle D Liner Soil remolded to 86.2 pof
500 ¢ at 28,0% molsture content
%‘ kinee
2 a0 | Lower Box G3E 80 mit HDPE textured
2 gsomembrane
& a0
;gé wwoia Box Dimensions: 12"x12°x4"
@ [ ) .
1008 ﬁ e interface Interface soaked and loading applied for
500 3 Ceonditioning: & minimum of 18 hours prior fo shear.
il § 4 4 4 e
8.8 1.0 20 36 4.0 Test Condition: Wet
Hsplacement {inches} . ) i
i iShearing Rate: 0.04 inches/minute
Tast Daly
Specimen No, 1 2 3
Bearing Slide Resistance {lbs} 56 103 151
Normal Stress (psf) 5000 10000 18000
Lorrected Peak Shear Stress (psf) 1401 2823 3805
Correcied Large Displacement Shear Stress {paf) Sell¥ 1075 1224
Feak Secant Angle (degrees) 157 15.8 4.2
Large Displacement Secant Angle (degrees) 6.2 5.1 4.7
Asperily {mila} 26.8 28,8 27.6

The testing horeln is based upon accepted ndustry practice as well as the test method listed, Test resulis reported hereln do not apply
to semples other than those tested. TR neither accepis responsibilily for nor makes clalm as to the final use and purpose of the material,
TRI observes and maintaing client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TR

9063 Bee Caves Road [ Austin, TX 78733-6201 10 (5121 283.2101 1 (512} 263-2558 0 1-800-880-TEST
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TRI/EnvironmenTAL, Inc.,

A Texas Research Internations! Company

interface Friction Test Report
TR Log#: EZ357-55-08 John M. Allen, P, 10/04£2011

Client: Biggs & Mathews Environmenial, Ing,
Project: BME Liner Testing
Test Date: 10/04/11-10/04/41

Tested Interface: Soil Liner vs. GSE Single-sided Geocomposite

1

Test Method, ASTM D 5324 Guality Review/Date

Shear Stress ve, Normal Stress
500 o _ Test Resulls
Paek Sheer Stress {Lingar Fity e mmsws Lingar {L..0. - Dotled)
Lasge
400 -+ Peak | Displacement
%? {@® 3.0in.}
";é Friction Angle
i {degrees): 9.8 18.4
¥
] Yeintercept or
ey v
& Adhesion (psfl: 30 26
Shearing cocurred at the interface under sl loads,
[} + + + e
q 100 200 306 400 500
Normal Siress (psf)
Shear Stress v, Displasement Test Conditions
350 -
100 psf ~ 500 psf 4500 psf Upper Box & Sublitle D Liner Soil rernolded to 81 6 pof
380 1 at 27.0% moisture content
%\ 258 - . - N
& {Lower Box GBE single-sided geocomposite
@
g 200
&
£ " - o0 v - 1
g e sz Box Dimensions: 12"12"x4"
e i B
& . N
109 Interface interface soaked and joading applied for
o Conditioning: 2 minimum of 1 hour prior to shear.
4] * - 3 1 .
0.0 18 2.0 3.0 40 Test Condition: Wet
Displacement {inches} . . .
i Shearing Rate: 0.04 inches/minute
Test Data
Specimen No, 1 2 3
Bearing Slide Resistance {ibs) 3 3 3
Normal Siress {psf) 100 300 500
Correcied Peak Shear Siress (psf) &7 188 313
Corcected Large Displacement Shear Stress (psf) i 121 210
Faak Secant Angle {degraes) 4140 33.6 32.0
Large Displacement Secant Angle (degrees) 37.8 22,0 22.8

The testing herein is based upen accepted Industry practice as well as the test method listed. Test resulls reported harein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to e nal Lse and purpose of the material,
TRl observes and maintains lient confidentialty. TR! imits reproduction of this report, except in full, without prior approval of TRI,

9063 Bee Caves Road [ Austin, TX 78733-6201 17 (512) 263-2101 i (512) 263-2558 11 1-800-880-TEST
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TRIENvirRoNMENTAL, [NC.

A Texas Research infernational Company

Client:
Froject:

interface Friction Test Report

Biggs & Mathews Environmental, Inc,
BME Liner Testing

Test Date: 09/28/11-00/28/114

TRI Log#: E2357-85.06
Test Method: ASTM D 5321

John M, Allen, P.E., 10/04/2011
Guality Review/Date

Tested interface: Soil Liner vs. GSE Single-sided Geocompaosite

Shear Stress vs. Normal Stress

100 ¢ ‘ , Test Resulls
3 Peak Sheer Siress (Linear FIt}  wemnmans Linear (L4, - Doifed)
14500 | Largs
2000 Peak | Displacement
"”é" i (@ 3.0 in
w 1T Friction Angls
_g 8000 4 (tﬁegr&eﬁ): 12.9 12.8
oy
B eo00 f Y-intercept or
% oo | Adhesion {psfi: | 773 ]
. I Shearing cccurred af tha interface under the 5000 psf
? et - P foad. Plowing of the soil was noted under the 10000
EEREL A " : ‘ : 815000 psf loads. The jarge displacement friction angle
Rt Stees a0 MO0 ression analysis was adiusted to fit a zero y-intercept.
Shear Sfrens vs, Displacement Test Conditions
4500 +
4 5000 paf TH000pst 415000 psf Upper Box &  Subtitle D Liner Soll remolded o 81.8 pot
4000 - .
g at 27.0% muoisture content
3500
%
000 | Lower Box GEE single-sided geocomposite
@ [
8 2500 4
3‘} L
o 2000 . .
o : Box Dimensions: 12"x12%x4"
& 00
1000 Interface interface soaked and loading appiied for
Conditioning:  a minimum of 1 hour prior to shear.
5G0
] L + + i .
0.0 16 20 30 & Test Condition: Wet
Displacement {inches) . . )
Shearing Rate: 0.04 inches/minute
Test Data
Specimern No. 1 2 3
Bearing Siide Resistance (bs) 58 103 151
Normal Stress (psf) 5000 10000 15000
Corrected Peak Shear Stress (psf) 1844 3205 4131
Corregted Large Displacement Shear Siress {psi) 231 2455 3365
Peak Secant Angle {degress) 20.2 17.8 15.4
Large Displacement Secant Angle {degrees) 0.5 13.8 12.6

The testing herein is based upon accepted indusiry praciice as wall as the test mathod listed, Test results reporied herein do not apply
to samples other than those tested. TRI nelther accepts responsibiiity for nor makes ofalm as to fhe final use and purpose of the material,
TR observes and maintains elient confidentiality. TRI bmits reproduction of this report, except in full, without prior approval of TRI,

8063 Bee Caves Road [1 Austin, TX 78733-6201 0 (512} 263-2101 [ {512) 2632558 1 1-800-BE0-TEST
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TRVENvironMENTAL, INC.

A Texas Research International Company

interface Friction Test Report
TRI Loght: BE2357-85.06 Johin M. Allen, PE., 10/04/2011

Client: Bigas & Mathews Envirenmental, Inc,
Project:  BME Liner Testing
Test Date: 09/27/11-08/29/11
Tested Interface: Soil Liner vs. G8E 80 mil HDPE Smooth Geomembrane vs. GSE
Single-sided Geocomposite

Test Method: ASTM D 5321 Quality Review/Date

Shear Stress ve. Normal Stress
500 - _ Test Results
Peak Shaar Steess (Linear Fil}  wmwamen Linear (£.0, - Dotted}
Large
400 + Feak | Displacement
%‘ {@ 3.0 in.}
E 300 L Frictlon Angle
E {degrees): 2.9 11.3
&
;;E 20+ Y intercept or
& Mﬂ Adhesion (pafh 28 &
i IS ; ;
10 P Shearing cccurred al the geocomposite/geomembrane
h’"””IZW‘”W interface under all loads,
g przminlT } : 4 o —t
¢ 100 260 300 400 500
Mormal Stress fpsf)
Bhear Stress vs, Displacement Test Conditions
460 : T ?
T . ) Subtitte D Liner Sofl remalded to B8.2 pof
T psf 300 psf & 800 psf .
: 4 Upper Box & at 28.0% moisture confent
& 2 Floating GSE 60 mil HDPE smooth
& ; geomambrane
“
@ i
J 4 50 g Lower Box GSE single-sided geocomposite (net to g
44
g o ‘g&‘ - . Box Dimensions: 12"x12°x4"
o L5, . ,
40 ;35 _ Interface Interface soaked and loading applisd for
»0 “E? ' Conditioning: 2 minimum of 18 hours prior ta shear,
o * + : : d ™
08 1.0 2.0 30 ap Test Condition: Wat
Bisplacement (inches] . . i
Shearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 23
Bearing Slide Resistance {jps) g 11 13
Normal Stress (psf) 100 00 500
Corrected FPeak Shear Stress (psf) 58 34 149
Correctsd Large Displacement Shear Siress (pet) 33 67 113
Paak Secant Angle (degrees) 300 15.6 8.5
Large Displacement Secent Angle (degrees} B3 11.7 127

The festing harein is based upon accepted industry pracice as wel! a5 the fest method listed, Tast resulls raported herain do not apply
to samples other than those fested. TRI nelther acoepts responsibility for nor makes claim as o the final use and purpose of the material,
TRI observes and mainiains client confidentiality. TRI imits reproduction of this report, except in full, without prior approval of TR,

9063 Bes Caves Road (i Austin, TX 78733-6201 [} {512) 263-2101 [ {612) 263-2558 [1 1-800-880-TEST
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TRIEnvironmeENTAL, INC.

A Texas Ressarch International Company

interface Friction Test Report

Clisnt; Bigus & Mathews Enviranmental, Ine. TRI Logh E2357-55.08 John M, Allen, P.E., 18/04/2011

Project  BME Liner Testing Test Maethod: ASTM D 5321 Quality Raview/Date
Test Date: 0%/27/11-08/29/11

Tested inferface: Soil Liner vs. GSE 680 mil HDOPE Smooth Gaomembrane vs, GSF
Single-sided Geocomposite

Shear Stress v, Normal Stress
16000
1 Pesk Shear Stress {Linoar Fit]  wemamen tinear {L.0. - Uotied} ?@ﬁﬁ Rasusi%
14000 | Large
w00 | Peald | Displacement
% ‘ D 3.0 in)
‘5 10000 | Friction Angle
£ sooo | {degrees): 6.8 3.8
@0
& eoo0 t Yeintercept or
A =
G on Adhesion (psfh: 804 482
st Shearing ocourred at the geocomposite/geomembrane
B s 7 g :’M imerface under the 5000 psfloads. Shearing ocourred
6 D220 ‘ : | - | &t the solllgecmembrane under the 10000 & 15000 psf
a 2000 40040 6000 8000 10000 12600 14000 16000 z d
Normal Stress {psh Caus.
Shear Stress vs, Displacement Test Conditions
2500 - H i It
[ SO0pst  -10000ps 15000 pel Upper Box & Bubtitle D E_ir}er Soil remolded to 86.2 pof
: &t 28.0% moisture content
2000 + . . -
e Floating GSE 60 mil HIPE smooth
& . geomembrana
® 1s0p b ) )
% S Lower Box GSE single-sided geocomposite (netto g
o A & “M\‘i‘w‘*s%'mmmngmm . . . "
g s000 ;R Box Dimensions: 12"x12%x4
2 :
[ . .
Interface irterface soaked and loading applied for
800 1 Conditioning:  a minimum of 18 hours prior o shear.
o 4 ISR ; - | o
0.0 10 2.9 30 4.0 Test Condition: Wet
Displacement {inches) I . . .
| iShearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 3
Bearing Sikde Resistance (ihs) 58 103 151
Normal Stress {psf} 000 10000 15000
Correcled Peak Shear Stress (psf) 1078 2047 2274
Corrected Large Displacement Shear Stress (psf) 826 1077 1452
Peak Secant Angle (degrees) 12.1 11.8 8.6
Large Displacemant Secant Angle (degress) 9.4 5.1 &5

The testing herein is based upon accepled ndustry practice as well as the tes! method listed. Test resulis seported herein do not apply
to samples other than those tested. TRI neither accepls responsibility for nor makes claim as (o the fnal use and purpose of the material.
TRI observes and maintains client corfidentiality. TR limits reproduction of this report, except in full, without prior approval of TR

9063 Bee Caves Road [ Austin, TX 78733-6201 7 (512) 263-2101 0 {($12) 263-2558 71 1-B00-B80-TEST
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TRI/EnvironmeNTAL, INC,

A Texas Research International Gompany

interface Friction Test Report

Client: Biggs & Mathews Environmental, inc. TRI Log#: £2387-55-06 John M. Alien, PLE., 10/12/2014

Project: BME Liner Testing Test Method: ASTM D 5321 Quakly Review/Date
Teast Date: 10/67/11-10/14411

Tested Interface: Soil Liner vs. GSE 80 mil HDPE Smoocth Geomembrans

Shear Stress vs, Normal Stress
o . ‘ Test Results
oo Bank Shear Siress {Linear Pt} masmsomo Lingar (&0, - Dotied)
Large
496 Peak | Displacement
fg {@ 3.0 in.
‘5 300 | Friction Angle
% {degrees): 16.5 14.4
;;E w0y Yeintaroent or
“ ] Adhasion {(psf: 68 37
100 4 >
""""""""""" o Shearing coowrred at the interface,
] , ,
2 108 200 300 400 500
Normat Stress {psf)
Shear Stress vs, Displacemant Test Conditions
250
T N . .
_ 100 psf »300 pot 2500 pst Upper Box &  Subltitie D Liner Soil remolded to 86.2 pef
at 29.0% moisture content
G
& Lower Box GSE 60 mil HDPE smooth
§ geomembrane
&
g Box Dimensions: 12"x12%x4"
o
“®2 . s
Interface Interface scaked and loading applied for
‘ Conditioning: & minimum of 16 hours prior to shear.
o & : ; : - .
6.0 10 20 20 20 Test Condition: Wet
Displacement finchas) . i X
1iShearing Rate; 0.04 inches/minute
Test Data
Specimen No, 1 2 3
Searlng Slide Resistance (lbs) B 11 13
Mormal Stregs [pst) 100 300 500
Correcled Poak Shear Siress {paf) 103 147 221
Corrected Large Displacement Shear Stress (pst) G3 115 166
Feak Secant Angle (degrees) 457 26.1 23.8
Large Dispiacement Secant Angle (degrees) 32.2 Z1.0 18.4

The testing herein is based upon accepted indugtry practice as well as the test method listed, Test results reported herein do not apply
to samples cther than those testad. TRI neither accepts responsihifity for nor makes claim as to the final use and purpose of the mataral,
TRI ohserves and maintains client confidentiality, TRI limits repreduction of this report, except in full, without prier approval of TR

9063 Bee Caves Road 11 Austin, TX 78733-6201 17 (512) 283-2101 13 (512) 262-2558 [ 1-800-880-TEST
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TRI/EnvironmMENTAL INC.

A Texas Research International Company

interface Friction Test Report

Client; Bigge & Mathews Environmental, Inc. TRI Log#: E2357-55-08 John M. Allen, PE., 10/04/2011
Project:  BME Liner Testing Test Method: ASTM D 5321 Quality Review/Date

Test Date: 08/25/11-00/26/71
Tested Interface: Soil Liner vs. GSE 60 mil HDPE Smooth Geomembrane

Shear Stress vs, Normal Streas
18000 ¢ - , Test Results
Peak Sheor Btrass {Linear Fil) = =mecoonm Linear (L. - Doled)
14000 Large
2000 | Peak | Displacement
%: g (@ 3.00n)
w (M0 Friction Angle
%’ soon | {degrees): 5.5 4.2
g sooe | Yelritercent or
LI Adheslon (psfy 309 213
2600 . .
_____ Y £ Shearing occurred &t the interface.
p fEESEERET T : } 4 s ]
) 2600 4000 £0G0 B050 10000 12060 14008 16000
Wormal Stress (psf)
Shenr Stress vs. Displasement Test Conditions
5000 pst ~T0000pst 415000 psf Upper Box &  Subltitle D Liner Soil remolded 1o 86.2 pof
at 29.0% moisture content
%
= Lower Box GSE 80 mil HDPE smooth
]
& geomembrane
&
& o Box Dimensions: $2°%12%4"
a’% mu-myu.mnwww-m?%‘m“m —
interface interface soaked and loading applied for
Conditioning: & minimum of 18 hours prior 1o shear.
1.0 20 an 45 Test Condifion: Wet
fHaplacement {inches) . ) .
| {Bhearing Rate: 0.04 inches/rinute
Test Dala
Spacimen No, 1 2 3
Bearing Slide Resistance {lbs) 56 103 151
Normal Siress {psf) 5000 10000 15000
Conrecied Peak Shear Stress (pat) 1125 2042 2808
Corrected Large Displacement Shear Stress (psf) 585 945 1323
Peak Secant Angle (degrees) 127 1.5 10.8
Large Displacement Secant Angle {degrees) 8.7 &4 5.0

The testing herein is based upon accented industry practice as well as the test mathod listed. Test rosulls feporied hereln do not apply
to samples other than those tested, TRI neliher accepts responsibility for nor makes claim 28 to the final use and purpose of the matarial.
TRiobserves and maintaing client confidentiality. TRI lmits reproduction of this repar], except in full, without prior approval of TRI.

9062 Bee Caves Road [ Austin, TX 78753-8201 (512) 263-2101 0 {542) 283-2558 [ 1-800-880-TEST
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