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EXECUTIVE SUMMARY

1. In our professional opinion, the natural soils at the site are suitable for support
of the proposed embankment and landfill disposal cells.

2. Exterior slopes of 2.5 horizontal to 1 vertical may be used for embankment
construction.  Interior slopes of 3 horizontal to 1 vertical may be used.

3. The natural on-site silty clay and silty sand to sandy silt materials are suitable
for construction of the proposed embankment.  The upper mud flat soils are
suitable for the clay liner.

4. Stability analysis was performed for the proposed landfill configuration based
on subsurface conditions encountered in explorations, laboratory testing and
our understanding of the strengths of materials at the site.  The results of the
analysis indicate suitable safety factors for the proposed landfill cells. 

5. Settlement analysis was performed for the proposed landfill cells considering
the construction and closure of each sequential cell.  Settlement at proposed
embankments is established to be on the order of 105 inches and on the order
of 140 inches in the central part of the cells after waste placement. 
Settlement profiles are presented in Appendix G.

6. Information obtained during the study and recommendations for geotechnical
aspects of the proposed construction including subgrade preparation, materials
and compaction are included in the report.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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SCOPE

This report presents the results of a geotechnical study for the proposed Landfill Cells 8

through 13 at the Grassy Mountain Facility in Tooele County, Utah.  The site is located in the

east-central portion of Section 16, Township 1 North, Range 12 West, Salt Lake Base and

Meridian in Tooele County, Utah.  Our services are provided in general accordance with

proposals dated June 4, 2016 and April 4, 2017.

Geotechnical investigations have been conducted at the Grassy Mountain Facility for Landfill

Cells 1 through 7, A, X, Y and Z, along with Industrial Waste Cells 2 and 3. Geotechnical

investigations have also been conducted for the other facilities at the Grassy Mountain

Facility, which are included within Section 16.  The previous geotechnical investigations

conducted for Landfill Cells 1 through 5, X and Y were conducted by Chen and Associates,

Inc. and Chen-Northern, Inc.  The Cell 6, 7 and Z investigations were conducted by Applied

Geotechnical Engineering Consultants, Inc.  The Cell A investigation was conducted by

Kleinfelder.  Subsurface exploration and laboratory testing were previously conducted in the

land treatment area, in which the proposed surface impoundment is located.

A report was provided previously by AGEC for Surface Impoundment B and is dated

April 12, 2017 under Project No. 1160276A.

This report has been prepared to summarize the data obtained, to present our conclusions and

recommendations based on the subsurface conditions encountered and the proposed

construction for Cells 8 through 13.  Construction considerations related to the geotechnical

engineering aspects of the facility are included.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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SITE CONDITIONS

The Grassy Mountain Facility consists of landfill cells and an office/laboratory complex.

The ground surface in the area of the proposed landfill cells is relatively flat and has a gentle

downward slope to the east.

The site of the future landfill cells consists of an area that was previously a portion of the

land treatment area used to spread and treat contaminated hydrocarbons.  This process has

since been abandoned and the contaminated soil removed. 

Landfill Cell 7 is located along the west end of the north portion of the future landfill cell area. 

Landfill Cells 4, 5 and 6 are located along the north side.  There is a storm water containment

pond to the east at the north end of the area that extends to a depth of approximately 7 feet

below the adjacent ground surface and has 3 horizontal to 1 vertical side slopes.  The former

land treatment area extends to the south and to the west of the south portion of the area. 

There is an office building and parking area for the facility on the east side of the south end

of the proposed landfill cells.  

Vegetation at the site consists of grass and weeds.

FIELD STUDY

The subsoil conditions in the area proposed for Landfill Cells 8 through 13 have been

investigated during this and during previous studies.  The locations of borings drilled and cone

penetration tests performed in the area of the proposed Landfill Cells 8 through 13 and the

proposed surface impoundment are shown on Figure 1.  Listed below is a summary of the

explorations in the area of proposed Landfill Cells 8 through 13 and the proposed surface

impoundment including the dates of the explorations and project numbers.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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Boring or CPT Date of Exploration Project Number

Borings L-2, L-6, L-8, L-10, L-12, L-14, L-

15, L-17 and L-19
April 1992 AGEC #20591

CPTs L-3, L-5, L-7, L-9, L-11, L-13, L-14,

L-16, L-18 and L-20
April 1992 AGEC #20591

CPTs L-32, L-33 and L-34 August 1995 AGEC #45995

Borings B-1A, B-2A, B-3A, B-1B, B-2B, B-

3B and B-4B
August 2016 (this study)

Borings L-2, L-6, L-8, L-10, L-12, L-14, L-15, L-17 and L-19 were drilled using 8-inch

diameter hollow stem auger.  Locations of cone penetration test soundings designated by X's

on Figure 1, were obtained using standard cone penetration test equipment.  Borings B-1A,

B-2A, B-3A, B-1B, B-2B, B-3B and B-4B were drilled using direct-push methods.

Borings were logged and samples obtained by engineers from AGEC.  Logs for Borings B-1A,

B-2A, B-3A, B-1B, B-2B, B-3B and B-4B are presented on Figures 2 through 7 with Legend

and Notes on Figure 8.  Logs of the other borings designated with “L” are included in

Appendix A-1.  The results of CPT soundings are included in Appendix A-2.

Water levels were measured several weeks after drilling Borings B-1A, B-2A and B-3A and

B-1B through B-4B.  Following the water level measurements, the borings were abandoned

by introducing bentonite grout into the bottom of the boring and pumping grout to fill the

boring.  The following notes relate to the abandonment of these borings:

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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Boring
Number

Boring
Depth
(feet)

Date
Grouted

Theoretical
Volume (ft )3

Approximate
Volume of

Grout Placed
(ft )3

Notes

B-1A 40 9/7/2016 3.1 4½
Grout placed with

tremie pipe

B-2A 40 9/7/2016 3.1 4½ 
Grout placed with

tremie pipe

B-3A 100 10/11/2016 7.7 11½ 
Grout placed with

tremie pipe

B-1B 100 10/11/2016 7.7 11½ 
Grout placed with

tremie pipe

B-2B 100 10/11/2016 7.7 9½ 
Grout placed with

tremie pipe

B-3B 100 10/13/2016 34.9 35

Boring re-drilled
with 8-inch HSA. 

Grout placed
through auger with

tremie pipe

B-4B 100 10/11/2016 7.7 9½
Grout placed with

tremie pipe

Notes:

1. Grout was pumped through a tremie pipe in each boring until grout was
observed at the surface of the bore hole.  Additional grout was pumped in
stages as the tremie pipe was removed.

2. The initial portion of the bentonite grout was diluted by the groundwater in the
bore hole as the grout displaced the water to the surface.  Several additional
cubic feet of grout were pumped in each boring, as needed, to ensure that
undiluted grout extended to the ground surface.  This resulted in a larger grout
volume pumped than the theoretical volume.

Borings and CPT soundings from previous studies at the site were backfilled with bentonite

at the time of the earlier studies.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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LABORATORY TESTING

Laboratory testing was conducted (during this study and previous studies) for the land

treatment area to identify the engineering characteristics of the soil obtained from the

exploratory borings.  Laboratory testing conducted during the study includes natural moisture

content, natural dry density, Atterberg Limits, grain size distribution, strength and

consolidation.  The test results are shown on Figures 9 through 24 and summarized on 

Table I .  Results of laboratory testing from previous studies in the area and adjacent areas are

included in Appendix A-3.

Samples obtained from the exploratory borings were examined and classified in the laboratory

by the project engineer.

A discussion of the laboratory testing procedures is presented below.  The testing procedures

are primarily those of the American Society for Testing and Materials (ASTM).

Index Properties - The Unified Soil Classification System (ASTM D-2487) was used to

classify the soil.  This system is based on index property tests including the

determination of natural water content (ASTM D-2216), liquid and plastic limits (ASTM

D-4318) and grain-size distribution (ASTM D-422).  Results of the moisture content,

dry density, Atterberg Limits and percentage of soil passing the No. 200 sieve are

presented on Table I.

Consolidation - Consolidation tests (ASTM D 2435) were performed during this and

earlier investigations.  Consolidation test samples were prepared and placed in a

consolidometer ring between porous disks.  An initial seating load of 250 or

500 pounds per square foot (psf) was placed on the sample.  The sample was then

loaded to 1,000 psf,  saturated with water and the percent of change in sample

thickness was measured with a dial gauge.  Additional load increments were applied

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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to the sample as indicated on the consolidation test results.  In some cases, the loads

were reduced to measure the rebound portion of the consolidation curve.  Results of

consolidation tests are presented on Figures 9 through 21.

Uniaxial Compressive Strength - Unconfined compressive strength testing was

conducted on samples of soil (ASTM D-2166).  Each sample was prepared by cutting

the ends of the specimen parallel to each other and at right angles to the longitudinal

axis of the soil sample.  The load was applied continuously and without shock to

produce a constant range of deformation until failure occurred.  The axial deformation

during the tests is recorded.  Results of the unconfined compressive strength testing

are included on Table I and on the boring logs.

Triaxial Compression - Triaxial compression tests were conducted in general

accordance with ASTM D-4767.  Samples were prepared by trimming the ends

perpendicular to the sample axis and placing it in a latex membrane.  The prepared

sample was placed in the triaxial cell and was saturated using back pressure saturation. 

Testing consisted of applying consolidation loads of 1, 2 and 4 ksf and loading the

samples to near failure for each load (staged test) or beyond failure for each load

(unique point test).  Sample strains, loads and pore pressures were monitored

throughout each test.  Test results are shown on Figures 22, 23 and 24.

SUBSURFACE CONDITIONS

Subsurface conditions at the site were determined by drilling exploratory borings and

performing cone penetration tests.  Since the subsurface soils consist of multiple layers of silt,

sand and clay, the cone penetration tests provided a more detailed subsurface profile.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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Based on the explorations, the subsoil profile generally consists of approximately 19 feet of

clay to sandy clay overlying interlayered sand, silt and clay.  The interlayered sand, silt and

clay extends to the maximum depth investigated, which was approximately 250 feet.

Deeper exploration near the proposed cell indicates layers and lenses of clay and sand to a

depth of at least 300 feet.  A seismic reflection study conducted at the facility indicates a

reflective layer at a depth of approximately 520 feet.  This reflective layer could be materials

that are more consolidated than the upper soils.

Using the reflection study results and more recent shear wave velocities, we have estimated

that dense gravels would be encountered at a depth of approximately 380 feet below the

ground surface in the area of Cells 8 to 13.  We have estimated that bedrock would be

encountered at a depth of approximately 600 feet.

The natural clay was found to be interlayered with thin sand and silt layers.  Consistency of

the clay ranged from very soft to hard.  Moisture content of the clay ranged from slightly

moist near the ground surface to wet at the water level and deeper.  Color ranged from light

to olive brown and gray.

The interlayered clay and silty sand had a consistency and density ranging from soft to

medium stiff and very loose to medium dense.  The soil contains occasional cemented layers. 

The soil is very moist to wet and olive brown to gray color.

The engineering characteristics of the soils were tested during this and earlier investigations. 

These parameters have been reviewed and are incorporated into our analysis to estimate the

behavior of the soil for the proposed landfill cells.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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SUBSURFACE WATER

Water was encountered in all of the borings and cone penetration test holes at the time of the

investigations.  Water levels measured within the borings are shown on the logs.  From the

borings, the water level is estimated to be between approximate elevation 4231 and 4232

feet.

PROPOSED CONSTRUCTION

Plans provided show Landfill Cells 8 through 13 each having dimensions similar to Landfill Cell

7 and sharing common embankments (see Figure 1).  Each cell will have plan dimensions on

the order of 800 feet by 800 feet.  Profiles provided show exterior embankment slopes of 2½

horizontal to 1 vertical and interior slopes of 3 horizontal to 1 vertical.  The top of the

embankments are shown at elevation 4267 feet, which is the same as the design elevation

of Landfill Cell 7 and approximately 29 feet above the original ground surface.  Embankment

crest widths are shown at 20 feet.  The lowest points in the interior of the cell will be at the

floor sumps which will have elevations of approximately 4242 at the top of the clay liner. 

Ramps will provide access to the cells at slopes of 10 percent.

The waste mounding is shown with a 3 horizontal to 1 vertical slope from the top of the

embankment to approximately elevation 4293 feet.  Above the 3 horizontal to 1 vertical slope,

the cell cap slopes up at 5 percent to a maximum elevation of 4306 feet.  A copy of the

profiles provided and considered in the geotechnical analysis including details of the planned

liner systems and entry ramps are included in Appendix B.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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SEISMICITY AND LIQUEFACTION

A. Seismicity

A bedrock peak horizontal ground acceleration (PGA) of 0.15g was used for our

seismic analysis considering a seismic event with a 90 percent probability of not

being exceeded in a 250 year period (Petersen et al., 2008).  Soil response to

the bedrock acceleration was evaluated using the computer program “SHAKE”. 

The results of this analysis are included in Appendix H.  Based on the results of

the soil response analysis, a horizontal seismic load coefficient equal to the PGA

of 0.18g was used for our analysis.

B. Liquefaction

The liquefaction hazard at the site was evaluated based on cone

penetration (CPT) soundings conducted at the site in 1992 and 1995.  The

results of the analysis indicate that some soil layers at the site are susceptible

to liquefaction during the design seismic event.  

Settlement resulting from liquefaction was analyzed based on available CPT

data from the locations indicated on Figure 1.  The printouts of the analysis and

supporting documents are included in Appendix I.  

The liquefaction assessment indicates the following settlement due to

liquefaction from a seismic event having a 90 percent probability of not being

exceeded in 250 years.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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CPT Liquefaction-Induced
Settlement

(inches)

L-1 3½

L-3 1½

L-5 1

L-7 1½

L-9 1½

L-11 4½

L-13 1½

L-14 1½

L-16 3

L-18 2

L-20 3½

L31 ½

L32 ½

L33 ½

L34 ½

Based on our analysis, we estimate that settlement from liquefaction will be on the

order of ½ to 4½ inches for the design seismic event.  It is our opinion that the

settlement resulting from liquefaction is small compared to the expected settlement

from consolidation and would be within acceptable tolerances for a landfill.  

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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STABILITY

Static and dynamic (pseudostatic) analysis of the landfill cells, closure caps and critical

interfaces were conducted using the configurations presented in Appendix B.

A. Soil Profile

The soil profile used in the stability analysis was defined from the information

obtained from cone penetration tests, exploratory borings and laboratory test

results.  Material types consist of lean clay to sandy lean clay from the ground

surface down to a depth of 19 feet and interlayered silty sand and sandy lean

clay below 19 feet. 

B. Moisture Conditions

Free water was measured during the field exploratory program at an elevation

of approximately 4231 to 4232 feet.  The free water level was assumed to be

at an elevation of approximately 4234 for the stability analyses.  This level is

not necessarily the high water level, but was used as a conservative level in the

analysis.

The potential of water entering the embankment would be limited to surface

infiltration from the exterior portion of the embankment.  The interior portion of

the embankment will be covered with clay and impervious synthetic liners. 

With this condition, the embankment was evaluated assuming drained

conditions.  The natural soils were evaluated for both an undrained and drained

condition.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276
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C. Tension Cracking

The potential of tension cracking within the embankment was evaluated

assuming that fine-grained soil will be used to construct embankments. 

Calculations indicate with the stiff, upper, natural soils, the critical height of

embankment above which tension cracking would begin is 36 feet.  Based on

this information and the settlement behavior of embankments on soft

foundation soils, tension cracking is not expected to occur and will therefore

not influence the stability of the proposed embankment.  Calculations for

tension crack estimates are presented in Appendix D. 

D. Seismic Considerations

Based on the results of a soil response analysis, a PGA of 0.18g was used at

the ground surface for stability analysis.  This PGA value was used for the

seismic coefficient in the pseudostatic stability analysis.  This is a  conservative

approach, since a seismic coefficient on the order of one-half of PGA for

pseudostatic stability analysis provides a more representative result.  Simplified

deformation analysis was performed where the safety factor obtained from the

pseudostatic analysis was near or below 1.3.  The simplified deformation

analysis was performed using methods presented by Bray and

Travasarou (2007).  

E. Strength Parameters

1. Soil Strength

Strength parameters for use in the stability analysis were determined

from the field and laboratory test results conducted for this and previous

studies.  The testing consisted of unconfined compressive strength

tests, triaxial compression tests, direct shear tests, pocket penetrometer
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tests and Torvane tests.  Based on these results, a profile of strength

parameters versus depth was developed.  The strength parameters are

presented in Appendix C.

Strength parameters for the embankment fill and clay liner materials

were reviewed from previous investigations.  The strength parameters

used in this investigation are consistent with those used during earlier

investigations.  Verification testing of embankment material placed in

Landfill Cell No. 2 has been conducted and indicates that the strength

parameters used for the stability analysis are conservative.

2. Waste Strength

We have assumed the waste to have a cohesive strength of 100 psf and

a friction angle of 25 degrees, which is consistent with the values

previously used for evaluation of the existing landfill cells at the site. 

Based on a discussion with the landfill operator we understand that the

waste placed in Landfill Cells 6 and 7 has consisted of the following:

Waste Material Fraction

Soil Type Waste 60 to 70 percent

Steel (Pipe, Drums etc.) 15 to 20 percent

Wood, Paper, Plastics etc. 15 to 20 percent

We understand that waste has been placed with a Caterpillar D7 dozer

and compacted with a Caterpillar 825 sheepsfoot compactor.

The waste characteristics for hazardous waste landfills are difficult to

establish.  However, information related to municipal solid waste
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landfills has indicated a cohesive strength of 300 psf and friction angle

of 36 degrees may be typical for waste landfills of similar composition

(Bray et al., 2009).  In our professional opinion, it is likely that the

hazardous waste materials described as having been placed in Landfill

Cells 6 and 7 have strength properties similar to or greater than

municipal solid waste.  Therefore, the strength parameters used in

stability analysis should be conservative.  

F. End of Construction

With the silty sand to sandy silt used for embankment construction, the

strength parameters for both end-of-construction and long term conditions for

the embankment were assumed to be in a drained condition, thus, both friction

and cohesive strength parameters of the material were used to resist sliding.

During construction of Landfill Cell 2, pore pressures were measured in the

foundation soils at shallow depths to determine excess pore pressure build-up

and rate of dissipation.  During placement of the embankment, it was observed

that the pore pressure increase in the foundation soils was small with respect

to fill load placed.  The excess pore pressures dissipated fairly rapidly.  Based

on this, the stability of the embankment and cell during construction and filling

is adequate.  

G. Stability Calculations and Results

A slope stability analysis computer program, Slide 7.0, developed by

Rocscience, was used for the analysis except for the interface stability analysis,

which was performed using hand calculations. The Spencer method was

selected for the analysis.  Factors of safety were calculated for the overall

landfill cell profile where the failure was allowed to extend through the cell and
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into the subsurface soil.  A typical profile was evaluated as well as a profile for

Cell 13 adjacent to the runoff pond. 

Overall Stability - Long Term Static - Stability calculations provide a

safety factor under long-term static conditions of 2.1 for the typical

section and 2.0 for the section adjacent to the runoff control pond.  The

stability calculation printouts are presented in Appendices E-1 and E-2. 

Overall Stability - Long Term Seismic - For the seismic long term

condition, the safety factor is calculated to be 1.3 for the typical section

and 1.1 for the section adjacent to the runoff control pond (east side of

Cell 13).  Stability calculation printouts are presented in Appendices E-3

and E-4.  

Simplified deformation analysis based on Bray and Travasarou (2007) 

indicates deformation of 2½ and 3½ inches under seismic conditions for

the typical landfill profile and the profile adjacent to the runoff pond,

respectively.  Small amounts of deformation are predicted based on this

analysis, even though the design PGA does not exceed the yield

acceleration due to the method being based on spectraL accelerations. 

Calculations for the simplified deformation analysis are presented in

Appendix E-5.   

Stability End of Embankment Construction - Based on past experience

at the site, it is our professional opinion that the safety factor during

placement of the embankment and storage of waste materials will not

drop below 2.0 under static conditions. 
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Closure Cap - Long Term Static - Stability calculations indicate a safety

factor of 2.1 for the closure cap under the static condition.  Stability

calculation printouts are presented in Appendix E-6.

Closure Cap - Long Term Seismic - Stability calculations indicate a safety

factor of 1.3 for the closure cap under the seismic condition.  Stability

calculation printouts are presented in Appendix E-7.

Recommended minimum factors of safety are dependent on the uncertainty of

soil strength parameters and the cost of consequences of slope failure.  The

Environmental Protection Agency recommends use of a minimum safety factor

under static conditions of 1.5 for a slope, where the cost of repair is

comparable to the cost of construction and if there is no danger to human life

or other valuable property if the slope fails with large uncertainty of strength

parameters.  The corresponding recommended minimum factor of safety under

seismic conditions is 1.3.

Based on the subsoils encountered, laboratory test results, stability analysis and

given loading conditions, the embankment and landfill cell meet the minimum

safety factors under static conditions.  Under seismic conditions, analysis

indicates that the anticipated deformation of the landfill cells would be relatively

small, on the order of 2½ to 3½ inches, which should be within acceptable

limits. 

H. Interface Stability

1. Soil Protective Cover 

Interface stability for the soil protective cover over the landfill liner

system was considered.  With the use of a welded geocomposite

drainage layer, the critical interface in the liner system is between the
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soil cover and the textured HDPE liner.  Based on our experience at the

site, a friction angle of 23.8 degrees was used for this interface.  To

maintain a safety factor of 1.5 against sliding, the height of the soil

cover should not extend higher than 10 feet vertically up the slope until

materials are placed in the cell sufficient to resist the sliding. 

Calculations for the soil protective cover interface are presented in

Appendix E-8.

2. Entry Ramp 

The entrance ramp will be constructed along the interior slope, beginning

in a corner of each cell.  The ramps will slope at a 10 horizontal to 1

vertical.  Soil protective cover material will be placed above the liner

materials with a thickness of 3 feet to support traffic into the landfill

cell.  The soil protective cover will slope down at a 3 horizontal to 1

vertical at the edge of the ramp.  The ramp will be 31.5 feet wide.  See

the ramp details provided in Appendix B.  Included within the materials

on the ramp from the top down, will be the soil protective cover,

textured HDPE, double-sided geocomposite, textured HDPE, and

compacted clay liner.  With the use of a welded geocomposite drainage

layer, the critical interface in the liner system for the ramp is between

the soil cover and the textured HDPE liner.  Based on our experience at

the site, a friction angle of 23.8 degrees was used for this interface. 

The stability analysis for the ramp indicates static and seismic safety

factors of greater than 1.5 and 1.3, respectively.  Interface stability

calculations for the ramp are presented in Appendix E-9. 

3. Closure Cap 

The 3 horizontal to 1 vertical slope around the perimeter of the closure

cap was considered.  The critical interface for this slope is between the

compacted clay and textured HDPE.  The strength of the clay is
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assumed to be the controlling strength at the interface between

compacted clay and textured HDPE.  Safety factors of greater than 1.5

and 1.3 for static and seismic conditions, respectively, were obtained.

The slope of the closure cap above the 3 horizontal to 1 vertical slope

is 5 percent.  A double-sided geocomposite is planned for use in the

closure cap above the 3 horizontal to 1 vertical slope.  The critical

interface is between the textured HDPE and double-sided

geocomposite.  Safety factors greater than 1.5 and 1.3 for static and

seismic conditions, respectively, are obtained.  Calculations are

presented in Appendix E-10.   

BEARING CAPACITY

Soil bearing capacity with respect to the proposed landfill cell was evaluated.  The stability

calculations, summarized in the previous section, also models a bearing capacity type failure. 

A bearing capacity type failure is defined as the lack of strength within the foundation soils

for support of the proposed construction.  Typically, the bearing capacity of an embankment

is evaluated by conducting stability analyses.

Classical bearing capacity calculations have been conducted to determined the bearing

capacity of the natural soils with respect to the proposed embankment construction and under

the loading conditions resulting from the completed disposal cell.  A safety factor of greater

than 3 with regards to classical bearing capacity is calculated for the embankment alone, at

the level of the softest clay material.  In these calculations, it was assumed that the soft clay

extends to great depth.

Based on the calculations for bearing capacity and the information obtained during the slope

stability evaluation, it is our professional opinion that the natural soils will support the
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proposed construction and will result in suitable safety factors against bearing capacity type

failures.  Attached in Appendix F are the classic bearing capacity calculations performed with

regards to the proposed embankment and cell.

Bearing capacity of the clay liner was evaluated to determine the loads that can safely be

supported by the clay.  The analysis indicates that the clay can support an allowable load of

1,500 pounds per square foot under static conditions.  Under impact loading conditions, a

bearing capacity of 2,000 pounds per square foot may be used.

Bearing capacity of the soil protective cover material was evaluated to determine the loads

that can safely be supported by the cover material.  Calculations indicate a static allowable

bearing capacity to be:

allq  = 250 (B) + 600 (d)

allWhere q   = allowable bearing pressure (psf)

B = load width (feet)

d = depth of embedment (feet)

allUnder temporary loading conditions the q  values may be increased to:

allq  = 375 (B) + 900 (d)

Bearing capacity calculations are included in Appendix F.

SETTLEMENT

Prior to construction of Landfill Cell X, Cell Z and the stabilization facility, settlement platforms

were installed on the original ground surface.  Measurements were taken for up to 3 years

during and after construction.  From these measurements, the time rate of settlement has

been estimated along with settlement magnitudes. 
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In addition to the monitoring described above, elevations of the tops of embankments for

Landfill Cells 4, 5, 6B, 7 and Z have been measured over many years.  Prior to estimating the

settlement for the proposed landfill cells, we obtained these measurements from Hansen, Allen

and Luce and used this information to calibrate our model used to predict settlement at the

site.  Based on the difference between embankment design elevations and the most recent

survey information provided, the tops of the embankments of Landfill Cells 5, 6B, 7 and Z

have settled on the order of 65 to 75 inches and additional settlement is anticipated to result

in settlement being on the order of 65 to 90 inches for the tops of these existing 

embankments.  The magnitude of this settlement is influenced by the load of the embankment

fill at the point that was surveyed as well as adjacent loads such as adjacent embankments

and landfill waste. 

 

A settlement model was used to estimate settlement for the landfill cells.  The model is based

on the evaluation of measured settlement at the site as discussed above.  Subsurface

conditions obtained from explorations and laboratory test results and previous settlement

monitoring were also considered in development of this model.

Settlement profiles are presented in Appendix G.  Seven cross sections were analyzed and

estimated settlement profiles are presented to provide information for planning of the proposed

landfill cells.  Cross sections are cut through the high portion of the landfill cells, along the

shared embankment and through sumps.  

Calculations indicate that settlement below the proposed embankments could be up to

approximately 105 inches near the center of the cells where there are waste cells adjacent to

both sides of the embankments.  The embankment settlement is estimated to be on the order

of 72 inches at the center of cells where there is a landfill cell on only one side of the

embankment.  The past survey data would suggest that the embankment settlement may be

on the order of 20 percent less near the corners of the cells versus the central part of the

embankment.  Settlement in the central part of the cells below the mounded waste is

estimated to be on the order of 140 inches.
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Time rate of settlement, as measured indicate the following percentage of settlement with 

respect to the time period required for settlement to occur.  This time rate is based on the past

settlement measured at the top of embankments over time with projected future settlement. 

Time (years) Percentage of Settlement

7 50 percent

15 70 percent

22 90 percent

CONSTRUCTION CONSIDERATIONS

Based on the subsurface investigation, the proposed embankment materials, and our

experience in the area, the following considerations are presented for design and construction

of the proposed landfill disposal cells.

A. Foundation Preparation

Foundation preparation should consist of removing disturbed soils in the

proposed landfill cell foundation.  Any vegetation or debris that is within the

areas to receive fill should be removed.  Positive measures should be taken to

remove any backfill material in the foundation area that does not meet the

compaction criteria.

B. Embankment Construction

1. Materials

The embankment may be constructed with a mixture of clay, silt or sand

soils.
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Materials for construction of the embankment are likely available from

the surrounding area.  If material from areas other than the dunes is

used in the embankments, we should be notified to evaluate the

potential effect on the stability of the embankments.

2. Compaction

Fill within the embankment should be placed and compacted to at least

95 percent of the maximum dry density as determined by ASTM D-698. 

The moisture content of the fill should be close to optimum to facilitate

the compaction process.  Ideally, the moisture content would be within

2 percent of the optimum moisture content.

Fill should be placed in uniform lifts not more than 8 inches thick for

compaction.  Compaction should be accomplished with heavy

compaction equipment.  Lifts compacted by hand operated equipment

should be no more than 4 inches in thickness.

Based on previous experience at the Grassy Mountain Facility, the first

few lifts of embankment material are difficult to compact within

specification.  Typically, it has been found that the material is moisture

sensitive in respect to compaction.  Once the moisture of the fill is near

optimum and relatively uniform, compaction is more easily obtained. 

This difficulty has also been encountered as embankments are

constructed of fill materials obtained from near the ground surface in the

borrow areas.  These materials have typically been very dry and very

difficult to moisture condition prior to placement and compaction.

3. Erosion Protection

The exterior portions of the embankment should be protected to reduce

erosion.  Erosion on existing embankments at the site has been reduced
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by placement and compaction of a graded gravel material.  Consideration

should be given to using similar material for the exterior portion of the

proposed embankments.

4. Construction Quality Control

Construction should be observed and fill tested by a representative of

the soils engineer to verify that the material type, densities and moisture

contents meet project specifications.

C. Compacted Clay Liner

We understand that the proposed landfill cell will be provided with a low

permeable soil liner at least 3 feet thick.  Synthetic liners will be placed above

the soil liner.  A 2-foot thick soil cover will be placed above the synthetic liners.

1. Materials

Clay may be obtained from near the site.  Laboratory and field tests

conducted during previous investigations indicate that the permeability

of the remolded clay ranges from 2x10  to 1x10  cm/sec.  The slower-8 -6

permeabilities were obtained on samples remolded at moisture contents

above the optimum moisture content.  The faster permeabilities were

obtained on samples remolded below the optimum moisture content.

The soil used for liner on previous projects is classified as CL, CL-ML and

ML based on the Unified Soil Classification System.  The percent passing

the No. 200 sieve has ranged from 85 to 99.  The liquid limits have

ranged from 22 to 49 with plasticity indexes from 5 to 25.  The soil

used for the soil liner have been tested.  They had permeabilities of less

than 1x10  cm/sec, which is the permeability required by regulation.-7
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Previous liner construction at the site has been accomplished by mining

clay from the mud flats and allowing the clay to dry to within a few

percentage points of optimum.  To consistently achieve the required low

permeability, a deflocculent should be added to the clay and the clay

should be disced and kneaded with a sheepsfoot compactor while it is

drying.

2. Placement and Compaction

Placement and compaction procedures need to be defined to obtain the

desired permeability.  Many test fills have been constructed and tested. 

We recommend that a test fill be constructed in the field to determine

the construction technique, density and moisture contents required to

consistently obtain the permeability required by regulation if other

equipment or contractors are considered for the project.  Commercial

additives have been used in the past to achieve the permeability using

on-site clay soils.  Previous liners have been constructed using the on-

site clay soils mixed with 3 pounds of sodium hexametaphosphate for

every 50 cubic feet of loose clay, or 3-1/2 pounds of sodium

tripolyphosphate per 50 cubic feet of loose clay.  Permeability tests

conducted on the compacted clay have found permeabilities to be less

than 1x10  cm/sec.-7

To prevent surface cracking, positive measures should be taken to keep

the surface of the clay liner moist.
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Sample Type

Length, in. 5.14 4.97

Diameter, in. 2.33 NM

Dry Density, pcf 73.3 NM

Moisture Content, % 48.8 NM

Consolidation Pressure, psi 6.9 13.93

"B" Parameter 97 NA

Total Confining Stress (s3), psi 6.9 13.9

Total Axial Stress (s1), psi 18.8 33.4

Deviator Stress (s1-s3), psi 11.8 19.5

Effective Lateral Stress (s3'), psi 3.2 6.2

Effective Axial Stress (s1'), psi 15.0 25.7

Pore Pressure (m), psi 3.7 7.7

Strain, % 3.0 3.0

Remarks Multistage Triaxial Shear Test

Test Description: Multi-Stage Triaxial Compression Test

Test Sample Location: B-2B at 14' to 16'

Project Name: Grass Mountain

Triaxial Compression Test Figure 22

USCS Classification
Lean Clay

Consolidated Undrained (CU ) Test
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Sample Type

Length, in. 4.89 4.95 4.57

Diameter, in. 2.50 2.49 2.50

Dry Density, pcf 78.6 80.0 78.0

Moisture Content, % 41.9 43.1 42.0

Consolidation Pressure, psi 6.94 13.9 27.8

"B" Parameter 96 97 98

Total Confining Stress (s3), psi 6.9 13.9 27.8

Total Axial Stress (s1), psi 18.8 29.6 47.5

Deviator Stress (s1-s3), psi 11.9 15.7 19.7

Effective Lateral Stress (s3'), psi 2.7 5.2 11.3

Effective Axial Stress (s1'), psi 14.6 20.9 31.0

Pore Pressure (m), psi 4.2 8.7 16.5

Strain, % 5.1 5.1 5.1

Remarks

Test Description: Multi-Point Triaxial Compression Test

Test Sample Location: B-3B at 11' to 13'

Project Name: Grassy Mountain

Triaxial Compression Test Figure 23

USCS Classification
Lean Clay with Sand

Consolidated Undrained (CU) Triaxial Shear Test

Sample saturated with back pressure saturation.

Strength envelopes given for conditions at 5.1% strain.
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Sample Type

Length, in. 5.75

Diameter, in. 2.38 NM NM

Dry Density, pcf 58.7 NM NM

Moisture Content, % 64.2 NM NM

Consolidation Pressure, psi 6.9 14.6 27.8

"B" Parameter 96 NA NA

Total Confining Stress (s3), psi 6.9 14.6 27.8

Total Axial Stress (s1), psi 25.0 25.4 54.5

Deviator Stress (s1-s3), psi 18.1 20.9 26.7

Effective Lateral Stress (s3'), psi 4.7 6.0 8.4

Effective Axial Stress (s1'), psi 22.8 26.9 35.1

Pore Pressure (m), psi 2.2 8.6 19.4

Strain, % 3.0 3.0 3.0

Remarks Multistage Triaxial Shear Test

Test Description: Multi-Stage Triaxial Compression Test

Test Sample Location: B-4B at 4' to 6'

Project Name: Grass Mountain

Triaxial Compression Test Figure 241160276Project No.
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SUMMARY OF LABORATORY TEST RESULTS PROJECT NUMBER 1160276

SAMPLE

LOCATION NATURAL

MOISTURE

CONTENT

(%)

NATURAL

DRY

DENSITY

(PCF)

GRADATION ATTERBERG LIMITS UNCONFINED

COMPRESSIVE

STRENGTH

(PSF)

WATER

SOLUBLE

SULFATE

(%)

SAMPLE

 CLASSIFICATION
BORING

DEPTH

(FEET)

GRAVEL

(%)

SAND

(%)

SILT/

CLAY

(%)

LIQUID

LIMIT

(%)

PLASTICITY

INDEX

(%)

B-2A 2 11 93 88 Lean Clay

9 24 93 92 28 10 315 Lean Clay

14 45 74 97 35 13 335 Lean Clay

B-3A 4 12 82 64 Sandy Lean Clay/Silt

14 51 68 99 Lean Clay

19 56 66 96 Lean Clay

24 50 72 100 42 25 Lean Clay

29 52 68 94 53 29 Fat Clay

39 61 65 99 51 29 Fat Clay

64 36 85 91 37 18 Lean Clay

94 29 94 83 35 19 Lean Clay with Sand

B-1B 19 37 83 87 27 11 Lean Clay

49 30 94 58 26 17 Sandy Lean Clay

B-2B 14 41 77 96 48 24 Lean Clay

29 53 67 98 Lean Clay

34 25 99 42 27 16 Lean Clay/Silty Sand

54 23 104 38 23 6 Lean Clay/Silty Sand



APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

TABLE I Page 2 of 2

SUMMARY OF LABORATORY TEST RESULTS PROJECT NUMBER 1160276

SAMPLE

LOCATION NATURAL

MOISTURE

CONTENT

(%)

NATURAL

DRY

DENSITY

(PCF)

GRADATION ATTERBERG LIMITS UNCONFINED

COMPRESSIVE

STRENGTH

(PSF)

WATER

SOLUBLE

SULFATE

(%)

SAMPLE

 CLASSIFICATION
BORING

DEPTH

(FEET)

GRAVEL

(%)

SAND

(%)

SILT/

CLAY

(%)

LIQUID

LIMIT

(%)

PLASTICITY

INDEX

(%)

B-3B 9 49 75 85 55 30 Fat Clay with Sand

11 43 81 82 42 19 Lean Clay with Sand

19 35 89 60 28 13 Lean Clay/Silty Sand

44 26 100 33 24 8 Lean Clay/Silty Sand

B-4B 4 53 64 99 49 24 Lean Clay

39 24 103 25 24 6 Lean Clay/Silty Sand
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CONE PENETRATION

TEST RESULTS
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APPENDIX A-3 

LABORATORY TEST RESULTS

PREVIOUS STUDIES
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APPENDIX B 

PROPOSED LANDFILL

CELL PROFILES
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APPENDIX D 

POTENTIAL FOR 

TENSION CRACKS
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2.1422.142

1

2.1422.142

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Long-Term Static
Spencer Method

46
00

45
00

44
00

43
00

42
00

41
00

1800 1900 2000 2100 2200 2300 2400 2500 2600 2700

Analysis Description
Cells 8 to 13 - Long Term Static

Company
AGEC

Scale
1:1208

Drawn By
JRM

File Name
1160276 Cell 8 to 13 long term static.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 long term staticFile Name:

7.013Last saved with Slide version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term StaticAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 6

SLIDE 7.013

1160276 Cell 8 to 13 long term static.slim AGEC   9/8/2017



Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

List Of Coordinates

Piezoline

YX

42342056

42342700

 

External Boundary

SLIDE - An Interactive Slope Stability Program: Page 2 of 6

SLIDE 7.013

1160276 Cell 8 to 13 long term static.slim AGEC   9/8/2017



YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40502700

40932700

41042700

41192700

41402700

41492700

41532700

41652700

41692700

41752700

41852700

41912700

41972700

42082700

42182700

42202700

42302700

42342700

42362700

42382700

42382585.5

42672513

42672497.5

42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5

SLIDE - An Interactive Slope Stability Program: Page 3 of 6
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Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42362700

 

Material Boundary

YX

42342056

42342700

 

Material Boundary

YX

42302056

42302700
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Material Boundary

YX

42202056

42202700

 

Material Boundary

YX

42182056

42182700

 

Material Boundary

YX

42082056

42082700

 

Material Boundary

YX

41972056

41972700

 

Material Boundary

YX

41912056

41912700

 

Material Boundary

YX

41852056

41852700

 

Material Boundary

YX

41752056

41752700

 

Material Boundary

YX

41692056

41692700

 

Material Boundary

YX

41652056

41652700

 

Material Boundary

YX

41532056

41532700

 

Material Boundary
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YX

41492056

41492700

 

Material Boundary

YX

41402056

41402700

 

Material Boundary

YX

41192056

41192700

 

Material Boundary

YX

41042056

41042700

 

Material Boundary

YX

40932056

40932700
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APPENDIX E-2 

SLOPE STABILITY - NEAR POND

LONG TERM STATIC
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2.0672.067

1

2.0672.067

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Long-Term Static
Spencer Method
Pond

48
00

46
00

44
00

42
00

1600 1800 2000 2200 2400 2600 2800 3000

Analysis Description
Cells 8 to 13 - Long Term Static - Pond

Company
AGEC

Scale
1:1723

Drawn By
JRM

File Name
1160276 Cell 8 to 13 long term static pond.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 long term static pondFile Name:

7.013Last saved with Slide version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term Static - PondAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 6

SLIDE 7.013

1160276 Cell 8 to 13 long term static pond.slim AGEC   9/8/2017



Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

List Of Coordinates

Piezoline

YX

42342056

42343000

 

External Boundary

YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056
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42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40503000

40933000

41043000

41193000

41403000

41493000

41533000

41653000

41693000

41753000

41853000

41913000

41973000

42083000

42183000

42203000

42303000

42343000

42363000

42403000

42402877.6

42362865.6

42342859.6

4231.52852.1

4231.52656.1

42342648.6

42362642.6

4239.52632.1

4239.52625.5

4240.52622.5

4240.52609.3

42382602.5

42382585.5

42672513

42672497.5

42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary
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YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5

 

Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42362642.6

 

Material Boundary

YX

42342056

42342648.6
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Material Boundary

YX

42302056

42303000

 

Material Boundary

YX

42202056

42203000

 

Material Boundary

YX

42182056

42183000

 

Material Boundary

YX

42082056

42083000

 

Material Boundary

YX

41972056

41973000

 

Material Boundary

YX

41912056

41913000

 

Material Boundary

YX

41852056

41853000

 

Material Boundary

YX

41752056

41753000

 

Material Boundary

YX

41692056

41693000

 

Material Boundary

YX

41652056

41653000
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Material Boundary

YX

41532056

41533000

 

Material Boundary

YX

41492056

41493000

 

Material Boundary

YX

41402056

41403000

 

Material Boundary

YX

41192056

41193000

 

Material Boundary

YX

41042056

41043000

 

Material Boundary

YX

40932056

40933000

 

Material Boundary

YX

42342859.6

42343000

 

Material Boundary

YX

42362865.6

42363000
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APPENDIX E-3 

SLOPE STABILITY

LONG TERM SEISMIC

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276



1.2671.267

1

1.2671.267

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Spencer Method

  0.18

47
00

46
00

45
00

44
00

43
00

42
00

41
00

1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700

Analysis Description
Cells 8 to 13 - Long Term Seismic

Company
AGEC

Scale
1:1308

Drawn By
JRM

File Name
1160276 Cell 8 to 13 long term seismic.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 long term seismicFile Name:

7.013Last saved with Slide version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term SeismicAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 6

SLIDE 7.013

1160276 Cell 8 to 13 long term seismic.slim AGEC   9/8/2017



Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Loading

0.18Seismic Load Coefficient (Horizontal):

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

List Of Coordinates

Piezoline

YX

42342056

42342700

 

External Boundary
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YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40502700

40932700

41042700

41192700

41402700

41492700

41532700

41652700

41692700

41752700

41852700

41912700

41972700

42082700

42182700

42202700

42302700

42342700

42362700

42382700

42382585.5

42672513

42672497.5

42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5

SLIDE - An Interactive Slope Stability Program: Page 3 of 6

SLIDE 7.013

1160276 Cell 8 to 13 long term seismic.slim AGEC   9/8/2017



 

Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42362700

 

Material Boundary

YX

42342056

42342700

 

Material Boundary

YX

42302056

42302700
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Material Boundary

YX

42202056

42202700

 

Material Boundary

YX

42182056

42182700

 

Material Boundary

YX

42082056

42082700

 

Material Boundary

YX

41972056

41972700

 

Material Boundary

YX

41912056

41912700

 

Material Boundary

YX

41852056

41852700

 

Material Boundary

YX

41752056

41752700

 

Material Boundary

YX

41692056

41692700

 

Material Boundary

YX

41652056

41652700

 

Material Boundary

YX

41532056

41532700

 

Material Boundary
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YX

41492056

41492700

 

Material Boundary

YX

41402056

41402700

 

Material Boundary

YX

41192056

41192700

 

Material Boundary

YX

41042056

41042700

 

Material Boundary

YX

40932056

40932700
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1.0181.018

1

1.0181.018

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Ky Determination
Spencer Method

  0.26

50
00

48
00

46
00

44
00

42
00

40
00

1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

Analysis Description
Cells 8 to 13 - Long Term Seismic

Company
AGEC

Scale
1:2485

Drawn By
JRM

File Name
1160276 Cell 8 to 13 long term - determine Ky enlarged.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 long term - determine Ky enlargedFile Name:

7.013Last saved with Slide version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term SeismicAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 6
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Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Loading

0.26Seismic Load Coefficient (Horizontal):

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

List Of Coordinates

Piezoline

YX

42342056

42343700

 

External Boundary
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YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40503700

40933700

41043700

41193700

41403700

41493700

41533700

41653700

41693700

41753700

41853700

41913700

41973700

42083700

42183700

42203700

42303700

42343700

42363700

42383700

42382585.5

42672513

42672497.5

42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5
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Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42363700

 

Material Boundary

YX

42342056

42343700

 

Material Boundary

YX

42302056

42303700
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Material Boundary

YX

42202056

42203700

 

Material Boundary

YX

42182056

42183700

 

Material Boundary

YX

42082056

42083700

 

Material Boundary

YX

41972056

41973700

 

Material Boundary

YX

41912056

41913700

 

Material Boundary

YX

41852056

41853700

 

Material Boundary

YX

41752056

41753700

 

Material Boundary

YX

41692056

41693700

 

Material Boundary

YX

41652056

41653700

 

Material Boundary

YX

41532056

41533700

 

Material Boundary
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YX

41492056

41493700

 

Material Boundary

YX

41402056

41403700

 

Material Boundary

YX

41192056

41193700

 

Material Boundary

YX

41042056

41043700

 

Material Boundary

YX

40932056

40933700
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APPENDIX E-4 

SLOPE STABILITY - NEAR POND

LONG TERM SEISMIC

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276



1.1361.136

1

1.1361.136

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Spencer Method
Pond

  0.18

48
00

46
00

44
00

42
00

40
00

1800 2000 2200 2400 2600 2800 3000

Analysis Description
Cells 8 to 13 - Long Term Seismic - Pond

Company
AGEC

Scale
1:1761

Drawn By
JRM

File Name
1160276 Cell 8 to 13 long term seismic pond.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 long term seismic pondFile Name:

7.013Slide Modeler Version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term Seismic - PondAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options
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Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Loading

0.18Seismic Load Coefficient (Horizontal):

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

Global Minimums

Method: spencer

1.135850FS

2673.843, 4741.095Axis Location:

2373.121, 4292.732Left Slip Surface Endpoint:

2852.100, 4231.500Right Slip Surface Endpoint:

4.942e+008 lb-ftResisting Moment:

4.35091e+008 lb-ftDriving Moment:

819105 lbResisting Horizontal Force:

721135 lbDriving Horizontal Force:

21947.4 ft2Total Slice Area:

478.979 ftSurface Horizontal Width:

45.8212 ftSurface Average Height:
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Global Minimum Coordinates

Method: spencer

YX

4292.732373.12

4285.772379.68

4273.882393.88

4264.32405.48

4254.722417.08

4242.392429.59

4230.072442.31

4218.062459.31

4212.762468.28

4197.042496.88

4190.42512.81

4184.342527.36

4180.762540.56

4178.272553.39

4176.832565.66

4176.342577.45

4177.692616

4178.592641.48

4179.392650.16

4181.172662.31

4182.032667.73

4185.022686.33

4188.132701.16

4191.162715.58

4194.062729.39

4196.982742.79

4206.912781.44

4207.972785.27

4218.032819.14

4220.032825.12

4231.52852.1

 

Valid / Invalid Surfaces

Method: spencer

1476Number of Valid Surfaces:

3025Number of Invalid Surfaces:

 

Error Codes:

Error Code -105 reported for 291 surfaces

Error Code -112 reported for 368 surfaces

Error Code -113 reported for 2348 surfaces

Error Code -116 reported for 17 surfaces

Error Code -1000 reported for 1 surface

 

Error Codes

The following errors were encountered during the computation:

-105 = More than two surface / slope intersections with no valid slip surface.

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some slip 

surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive 

zone.

-113 = Surface intersects outside slope limits.

-116 = Not enough slices to analyze the surface Increase the number of slices in the job control in the modeler.
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-1000 = No valid slip surfaces are generated at a grid center. Unable to draw a surface.

 

Slice Data

Global Minimum Query (spencer) - Safety Factor: 1.13585

Effective  

Normal Stress  

[psf]

Pore  

Pressure  

[psf]

Base  

Normal Stress  

[psf]

Shear  

Strength  

[psf]

Shear  

Stress  

[psf]

Base  

Friction Angle  

[degrees]

Base  

Cohesion  

[psf]

Base  

Material

Angle  

of Slice Base  

[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

38.2368-3588.0938.2368120.331105.93928100Soil Cover-46.7084326.5472.319241

277.717-3370.8277.717229.502202.05325100Landfill-46.70842286.754.241722

931.829-2859.51931.829534.518470.58925100Landfill-39.925920839.314.20153

1739.47-2189.71739.47911.126802.15325100Landfill-39.570131061.211.5964

2544.39-1594.642544.391286.471132.6125100Landfill-39.570144708.211.4835

2929.15-1295.662929.151657.461459.2228100Soil Cover-39.5701517.0070.1129746

2775.65-1234.672775.651575.841387.3728100Soil Cover-44.57018850.231.889567

2816.04-1084.82816.041767.321555.9428270Clay Liner-44.570114533.52.986448

2852.64-758.3422852.642324.132046.1634400Embankment-44.570140411.37.635299

3182.05-386.6353182.052546.322241.7734400Embankment-44.088326390.64.5341710

3552.1-187.23552.12250.811981.6130200Clay 1-44.088312602.82.0646811

3651.73-62.43651.732308.332032.2530200Clay 2-44.088312948.52.0646812

3684.28122.6893806.972327.122048.7930200Clay 3-44.088326327.14.059513

4238559.4894797.482359.372077.1827200Clay 4-35.239398276.914.251114

4069.41934.2355003.642549.462244.5430200CL/SM-35.239319889.62.75115

4365.151160.015525.162424.162134.2327200Lower Clay-30.558366275.68.9645916

4351.221473.775824.992417.062127.9727200Lower Clay-28.800865841.48.6649117

4154.641964.356118.992598.672287.8630200CL/SM-28.800815946119.935718

4531.332307.556838.882816.172479.3530200CL/SM-22.616798.3620.09579619

4666.1824967162.182577.542269.2627200Lower Clay-22.61612487114.402720

4727.192701.827429.012929.242578.930200CL/SM-22.616129431.4328921

4555.682889.027444.72830.222491.7230200CL/SM-22.61611718912.969822

4381.43078.217459.612432.432141.5127200Lower Clay-22.61614257.41.5858123

4652.743210.67863.342570.682263.2227200Lower Clay-15.194411660913.191424

4459.163399.937859.092472.062176.427200Lower Clay-10.958910907412.837125

4222.53522.477744.972351.472070.2327200Lower Clay-6.7004998906.512.271326

3944.153582.847526.992209.641945.3627200Lower Clay-2.3982188846.411.781727

3574.213577.067151.272021.161779.4327200Lower Clay2.0170313288819.278228

3631.773534.697166.462050.491805.2527200Lower Clay2.0170313304519.278229

3582.053485.517067.562025.141782.9327200Lower Clay2.0171117339425.479330

3145.733432.466578.191802.831587.2127200Lower Clay5.2862253469.58.6762731

2885.73352.076237.771670.341470.5627200Lower Clay8.3082969092.312.148432

2790.883269.966060.841622.021428.0227200Lower Clay8.9856529773.35.4238233

2689.393150.45839.791570.311382.527200Lower Clay9.1325297665.318.502234

2686.693057.125743.811751.161541.7230200CL/SM9.13252489.9180.095796635

2790.582959.395749.971811.141594.5230200CL/SM11.868273294.714.831336

2598.452772.675371.121700.211496.8630200CL/SM11.86826294513.645937

2409.182678.15087.281427.541256.827200Lower Clay11.86823459.040.77801138

2314.412582.484896.891379.251214.2927200Lower Clay11.868259049.813.804939

2156.312401.154557.461298.71143.3727200Lower Clay12.256353029.913.398840

2187.432309.5744971314.551157.3327200Lower Clay14.421363.690.095799941

1943.261999.483942.741321.951163.8430200CL/SM14.42112528938.553842

1616.151657.173273.321133.08997.5630200CL/SM15.414910149.73.8354443

1635.581623.293258.871144.311007.4530200CL/SM16.5378247.8450.095820244

1210.321310.42520.72816.69719.01227200Lower Clay16.537868534.233.677745

906.061997.5131903.57723.113636.62730200CL/SM16.5378142.1080.095796546

896.829935.1131831.94717.784631.93630200CL/SM18.52048083.235.8854147

776.193872.5981648.79595.49524.26827200Clay 418.5204121.0890.095856248

502.57560.5981063.17456.072401.52527200Clay 423.030116724.323.448649

28.4163202.8231.216216.406190.52330200Clay 323.0301291.1113.5286250

 

Interslice Data
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Global Minimum Query (spencer) - Safety Factor: 1.13585

Interslice  

Force Angle  

[degrees]

Interslice  

Shear Force  

[lbs]

Interslice  

Normal Force  

[lbs]

Y  

coordinate - Bottom  

[ft]

X  

coordinate  

[ft]

Slice  

Number

0004292.732373.121

13.8857-22.9376-92.78614290.272375.442

13.8857176.065712.2094285.772379.683

13.88572189.098855.214273.882393.884

13.88565392.5221813.64264.32405.485

13.885710135.741000.44254.812416.966

13.885610185.5412024254.722417.087

13.885611208.545340.24252.862418.978

13.885712754.651594.34249.912421.959

13.885715994.964701.74242.392429.5910

13.885718111.473263.442382434.1211

13.88571941778544.842362436.1912

13.885720761.48398342342438.2513

13.885623577.695375.14230.072442.3114

13.88563257313176342202456.5615

13.885734335.51388924218.062459.3116

13.885739784.21609334212.762468.2817

13.885745015.618209542082476.9418

13.8857574152322524197.042496.8819

13.885757459.323243141972496.9720

13.885765559.426519841912511.3821

13.885766318.12682674190.42512.8122

13.885773487.529726841852525.7823

13.885774500.73013664184.342527.3624

13.885679273.33206734180.762540.5625

13.885782049.63319034178.272553.3926

13.885782930.83354674176.832565.6627

13.885782136.43322544176.342577.4528

13.885778369.13170154177.012596.7229

13.885674483.13012964177.69261630

13.885769400.82807374178.592641.4831

13.885767070.32713094179.392650.1632

13.885762992.72548154181.172662.3133

13.885761117.82472314182.032667.7334

13.885754846.422186241852686.2335

13.885754809.82217144185.022686.3336

13.885747794.61933364188.132701.1637

13.885741738.216883741912714.8138

13.885741444.81676504191.162715.5839

13.885736416.41473104194.062729.3940

13.885631709.51282704196.982742.7941

13.885631670.912811441972742.8842

13.885716490.6667074206.912781.4443

13.885715140.761246.34207.972785.2744

13.885715104.961101.642082785.3745

13.88575936.982401642182819.0546

13.88575914.8423926.44218.032819.1447

13.88574462.2418050.442202825.0348

13.88574442.12179694220.032825.1249

13.8857238.979966.70742302848.5750

0004231.52852.151

 

List Of Coordinates

Piezoline

YX

42342056

42343000
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External Boundary

YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40503000

40933000

41043000

41193000

41403000

41493000

41533000

41653000

41693000

41753000

41853000

41913000

41973000

42083000

42183000

42203000

42303000

42343000

42363000

42403000

42402877.6

42362865.6

42342859.6

4231.52852.1

4231.52656.1

42342648.6

42362642.6

4239.52632.1

4239.52625.5

4240.52622.5

4240.52609.3

42382602.5

42382585.5

42672513

42672497.5
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42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5

 

Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary
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YX

42362056

42362642.6

 

Material Boundary

YX

42342056

42342648.6

 

Material Boundary

YX

42302056

42303000

 

Material Boundary

YX

42202056

42203000

 

Material Boundary

YX

42182056

42183000

 

Material Boundary

YX

42082056

42083000

 

Material Boundary

YX

41972056

41973000

 

Material Boundary

YX

41912056

41913000

 

Material Boundary

YX

41852056

41853000

 

Material Boundary

YX

41752056

41753000

 

Material Boundary
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YX

41692056

41693000

 

Material Boundary

YX

41652056

41653000

 

Material Boundary

YX

41532056

41533000

 

Material Boundary

YX

41492056

41493000

 

Material Boundary

YX

41402056

41403000

 

Material Boundary

YX

41192056

41193000

 

Material Boundary

YX

41042056

41043000

 

Material Boundary

YX

40932056

40933000

 

Material Boundary

YX

42342859.6

42343000

 

Material Boundary

YX

42362865.6

42363000
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1.0131.013

1

1.0131.013

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

Ky Determination
Pond

  0.22

47
00

46
00

45
00

44
00

43
00

42
00

41
00

1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100

Analysis Description
Cells 8 to 13 - Determine Ky - Pond

Company
AGEC

Scale
1:1464

Drawn By
JRM

File Name
1160276 Cell 8 to 13 Determine Ky pond.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 Determine Ky pondFile Name:

7.013Slide Modeler Version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Determine Ky - PondAnalysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options
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Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Loading

0.22Seismic Load Coefficient (Horizontal):

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

Global Minimums

Method: spencer

1.013340FS

2681.986, 4722.564Axis Location:

2391.203, 4291.834Left Slip Surface Endpoint:

2852.100, 4231.500Right Slip Surface Endpoint:

3.67337e+008 lb-ftResisting Moment:

3.62503e+008 lb-ftDriving Moment:

644465 lbResisting Horizontal Force:

635983 lbDriving Horizontal Force:

16691.5 ft2Total Slice Area:

460.897 ftSurface Horizontal Width:

36.2153 ftSurface Average Height:
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Global Minimum Coordinates

Method: spencer

YX

4291.832391.2

4265.552421.96

4250.292441.93

4230.052464.23

4218.042485.1

4207.542507.83

4197.022530.45

4193.922543.47

4191.942555.99

41912567.99

41912620.11

41912645.43

4191.382652.77

4193.932677.43

4197.012703.84

4201.42727.94

4204.452743.83

4212.682785.27

4216.712803.51

4220.022816.85

4224.522832.75

4231.52852.1

 

Valid / Invalid Surfaces

Method: spencer

1431Number of Valid Surfaces:

3070Number of Invalid Surfaces:

 

Error Codes:

Error Code -105 reported for 292 surfaces

Error Code -112 reported for 371 surfaces

Error Code -113 reported for 2388 surfaces

Error Code -116 reported for 16 surfaces

Error Code -1000 reported for 3 surfaces

 

Error Codes

The following errors were encountered during the computation:

-105 = More than two surface / slope intersections with no valid slip surface.

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some slip 

surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive 

zone.

-113 = Surface intersects outside slope limits.

-116 = Not enough slices to analyze the surface Increase the number of slices in the job control in the modeler.

-1000 = No valid slip surfaces are generated at a grid center. Unable to draw a surface.

 

Slice Data

Global Minimum Query (spencer) - Safety Factor: 1.01334

SLIDE - An Interactive Slope Stability Program: Page 3 of 9

SLIDEINTERPRET 7.013

1160276 Cell 8 to 13 Determine Ky pond.slim AGEC   9/8/2017



Effective  

Normal Stress  

[psf]

Pore  

Pressure  

[psf]

Base  

Normal Stress  

[psf]

Shear  

Strength  

[psf]

Shear  

Stress  

[psf]

Base  

Friction Angle  

[degrees]

Base  

Cohesion  

[psf]

Base  

Material

Angle  

of Slice Base  

[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

49.7717-3530.3349.7717126.464124.79928100Soil Cover-40.5178418.932.945181

419.449-3204.65419.449295.592291.70125100Landfill-40.51786786.259.268962

1011.18-2710.351011.18571.52563.99625100Landfill-40.517815567.79.268963

1691.27-2216.061691.27888.653876.95425100Landfill-40.517825660.49.268964

2225.52-1646.782225.521137.781122.825100Landfill-37.388846690.813.50985

2441.14-1264.032441.141397.981379.5828100Soil Cover-37.38889830.72.541856

2482.18-1109.982482.181589.81568.8728270Clay Liner-37.388815747.63.918737

2457.19-633.0712457.192057.42030.3234400Embankment-42.222362833.813.54428

2992.62-187.22992.621927.791902.4130200Clay 1-42.222311610.12.203979

3086.79-62.43086.791982.161956.0730200Clay 2-42.222311966.32.2039710

3110.91123.1453234.051996.081969.830200Clay 3-42.222324509.84.3494811

3803.57403.1184206.692138.012109.8627200Clay 4-29.915551247.38.7359312

3692.62716.7734409.392081.482054.0827200Clay 4-29.915553281.48.7359313

3584.56934.6724519.232269.542239.6630200CL/SM-29.915521410.43.4019514

3867.471152.415019.882170.57214227200Lower Clay-24.78870166.210.873115

3885.341465.745351.082179.682150.9927200Lower Clay-24.78874514.310.873116

3920.121636.625556.742463.292430.8630200CL/SM-24.7887059.050.98658217

3918.781814.985733.762462.512430.0930200CL/SM-24.953883473.411.306518

3658.412143.285801.692312.192281.7530200CL/SM-24.953884063.311.306519

4073.522404.36477.822275.572245.6127200Lower Clay-13.406394601.713.026220

3870.232562.736432.962171.982143.3927200Lower Clay-8.9579186084.912.516721

3620.42653.746274.142044.682017.7627200Lower Clay-4.4974776829.612.003622

3350.582683.26033.781907.21882.0927200Lower Clay2.08968e-0096118010.423723

2789.332683.25472.531621.231599.8927200Lower Clay2.02969e-00955820.210.423724

2652.722683.25335.921551.631531.227200Lower Clay2.08968e-00954515.710.423725

2781.622683.25464.821617.311596.0227200Lower Clay2.08968e-00955746.710.423726

3007.462683.25690.661732.381709.5727200Lower Clay2.08968e-00957903.410.423727

2908.322683.25591.521681.861659.7227200Lower Clay-1.71082e-0086917012.658828

2535.652683.25218.851491.981472.3427200Lower Clay-1.71123e-00864847.912.658829

2243.342671.274914.611343.041325.3627200Lower Clay2.9799634461.47.343330

2082.572619.674702.241261.121244.5227200Lower Clay5.8886553748.812.329231

1993.152540.324533.471215.561199.5627200Lower Clay5.8886551821.212.329232

1972.792468.564441.351205.191189.3227200Lower Clay6.6632235887.58.8032333

1915.412404.394319.81175.951160.4727200Lower Clay6.6632234891.68.8032334

1858.042340.214198.251146.721131.6227200Lower Clay6.6632233895.78.8032335

2056.652239.664296.311387.411369.1530200CL/SM10.320544263.812.050736

1916.012102.734018.741306.211289.0130200CL/SM10.320541354.912.050737

1781.091938.973720.061228.311212.1430200CL/SM10.883249926.515.884738

1643.251788.363431.611148.731133.6130200CL/SM11.231425694.48.9292339

1526.511677.723204.231081.331067.0930200CL/SM11.231423952.88.9292340

1328.061549.332877.39876.676865.13527200Lower Clay11.231428966.911.793441

1180.841403.22584.04801.669791.11627200Lower Clay11.231425928.911.793442

1088.061267.32355.36754.395744.46427200Lower Clay12.450717867.89.1207643

957.1491141.642098.79687.692678.63927200Lower Clay12.450715847.49.1207644

897.1591038.611935.77657.131648.4827200Lower Clay13.94048077.45.1915445

829.5479361765.55678.93867030200CL/SM13.940411078.88.0572846

717.072872.8831589.95565.365557.92227200Clay 413.9404116.9330.092529347

609.577731.871341.45510.595503.87327200Clay 415.816131.915.89148

320.906420.586741.492363.511358.72627200Clay 419.83237087.3815.195349

39.4194202.8242.219222.759219.82630200Clay 319.8323343.1224.1590550

 

Interslice Data

Global Minimum Query (spencer) - Safety Factor: 1.01334
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Interslice  

Force Angle  

[degrees]

Interslice  

Shear Force  

[lbs]

Interslice  

Normal Force  

[lbs]

Y  

coordinate - Bottom  

[ft]

X  

coordinate  

[ft]

Slice  

Number

0004291.832391.21

15.5515-41.7766-150.1174289.322394.152

15.5515545.9311961.714281.42403.423

15.55152273.348168.884273.472412.694

15.55155310.6519082.94265.552421.965

15.551510342.537164.24255.232435.466

15.551611288.340562.44253.292438.017

15.551512610.245312.84250.292441.938

15.551617209.161837.942382455.479

15.551518418.766184.542362457.6710

15.551519669.670679.542342459.8811

15.551522338.280268.74230.052464.2312

15.551526230.994256.44225.032472.9613

15.551530667.311019842202481.714

15.551532319.61161354218.042485.115

15.551537148.71334884213.022495.9716

15.551542679.615336242082506.8517

15.5515431491550494207.542507.8318

15.551649008.41761034202.282519.1419

15.551555470.11993234197.022530.4520

15.551658718.62109954193.922543.4721

15.551560055.22157984191.942555.9922

15.551559667.221440441912567.9923

15.551557953.220824541912578.4224

15.551556729.820384941912588.8425

15.551555625.719988241912599.2626

15.55155440919551041912609.6927

15.551552994.919042841912620.1128

15.551651382.818463541912632.7729

15.551550166.218026441912645.4330

15.551549044.81762344191.382652.7731

15.551546401.31667354192.652665.132

15.551643853.91575814193.932677.4333

15.551541866.21504394194.952686.2334

15.551539923.11434574195.982695.0435

15.551538024.51366354197.012703.8436

15.551633519.11204454199.212715.8937

15.551529273.91051914201.42727.9438

15.551523810.485558.74204.452743.8339

15.551520873.375004.64206.232752.7640

15.55151810765064.442082761.6841

15.551515165.854495.74210.342773.4842

15.551512472.744818.64212.682785.2743

15.55151035737216.24214.72794.3944

15.55158428.530286.44216.712803.5145

15.55167291.9126202.242182808.746

15.55155485.1819710.142202816.7647

15.55155467.8119647.74220.022816.8548

15.55152548.479157.494224.522832.7549

15.5516334.541202.1142302847.9450

0004231.52852.151

 

List Of Coordinates

Piezoline

YX

42342056

42343000
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External Boundary

YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40503000

40933000

41043000

41193000

41403000

41493000

41533000

41653000

41693000

41753000

41853000

41913000

41973000

42083000

42183000

42203000

42303000

42343000

42363000

42403000

42402877.6

42362865.6

42342859.6

4231.52852.1

4231.52656.1

42342648.6

42362642.6

4239.52632.1

4239.52625.5

4240.52622.5

4240.52609.3

42382602.5

42382585.5

42672513

42672497.5

42672495.5
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4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5

 

Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42362642.6
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Material Boundary

YX

42342056

42342648.6

 

Material Boundary

YX

42302056

42303000

 

Material Boundary

YX

42202056

42203000

 

Material Boundary

YX

42182056

42183000

 

Material Boundary

YX

42082056

42083000

 

Material Boundary

YX

41972056

41973000

 

Material Boundary

YX

41912056

41913000

 

Material Boundary

YX

41852056

41853000

 

Material Boundary

YX

41752056

41753000

 

Material Boundary

YX

41692056

41693000
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Material Boundary

YX

41652056

41653000

 

Material Boundary

YX

41532056

41533000

 

Material Boundary

YX

41492056

41493000

 

Material Boundary

YX

41402056

41403000

 

Material Boundary

YX

41192056

41193000

 

Material Boundary

YX

41042056

41043000

 

Material Boundary

YX

40932056

40933000

 

Material Boundary

YX

42342859.6

42343000

 

Material Boundary

YX

42362865.6

42363000
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APPENDIX E-5 

SIMPLIFIED DEFORMATION ANALYSIS

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276







APPENDIX E-6 

SLOPE STABILITY - CLOSURE CAP

LONG TERM STATIC

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276



2.1452.145

1

2.1452.145

Spencer Method

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

46
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45
00

44
00

43
00

42
00

41
00

1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700

Analysis Description
Cells 8 to 13 - Long Term Static (Cap)

Company
AGEC

Scale
1:1291

Drawn By
JRM

File Name
1160276 Cell 8 to 13 cap  - long term static.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 cap - long term staticFile Name:

7.013Last saved with Slide version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term Static (Cap)Analysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 6
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Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

List Of Coordinates

Piezoline

YX

42342056

42342700

 

External Boundary
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YX

4303.52056

4301.772056

4255.22056

4253.22056

4250.22056

42382056

42362056

42342056

42302056

42202056

42182056

42082056

41972056

41912056

41852056

41752056

41692056

41652056

41532056

41492056

41402056

41192056

41042056

40932056

40502056

40502700

40932700

41042700

41192700

41402700

41492700

41532700

41652700

41692700

41752700

41852700

41912700

41972700

42082700

42182700

42202700

42302700

42342700

42362700

42382700

42382585.5

42672513

42672497.5

42672495.5

4292.92418

4292.92414

42912408

43062106

 

Material Boundary

YX

4301.772056

43042106

42882420

4287.52426.5

42672488

42672495.5
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Material Boundary

YX

42882420

42762455

42642473

42642479

42672488

 

Material Boundary

YX

4255.22056

4256.32106

42522292.5

4255.52447.5

42642473

 

Material Boundary

YX

4253.22056

4254.32106

42502292.5

4253.52447.5

42642479

 

Material Boundary

YX

4250.22056

4251.32106

42472292.5

4250.52448

42672497.5

 

Material Boundary

YX

42382056

42382585.5

 

Material Boundary

YX

42362056

42362700

 

Material Boundary

YX

42342056

42342700

 

Material Boundary

YX

42302056

42302700
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Material Boundary

YX

42202056

42202700

 

Material Boundary

YX

42182056

42182700

 

Material Boundary

YX

42082056

42082700

 

Material Boundary

YX

41972056

41972700

 

Material Boundary

YX

41912056

41912700

 

Material Boundary

YX

41852056

41852700

 

Material Boundary

YX

41752056

41752700

 

Material Boundary

YX

41692056

41692700

 

Material Boundary

YX

41652056

41652700

 

Material Boundary

YX

41532056

41532700

 

Material Boundary
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YX

41492056

41492700

 

Material Boundary

YX

41402056

41402700

 

Material Boundary

YX

41192056

41192700

 

Material Boundary

YX

41042056

41042700

 

Material Boundary

YX

40932056

40932700
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APPENDIX E-7 

SLOPE STABILITY - CLOSURE CAP

LONG TERM SEISMIC

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1160276



1.3461.346

1

1.3461.346 Spencer Method

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)
Water Surface

Soil Cover 120 Mohr-Coulomb 100 28 Piezometric Line 1

Clay Liner 110 Mohr-Coulomb 270 28 Piezometric Line 1

Embankment 130 Mohr-Coulomb 400 34 Piezometric Line 1

Landfill 120 Mohr-Coulomb 100 25 Piezometric Line 1

Clay 1 130 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 2 120 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 3 110 Mohr-Coulomb 200 30 Piezometric Line 1

Clay 4 110 Mohr-Coulomb 200 27 Piezometric Line 1

CL/SM 110 Mohr-Coulomb 200 30 Piezometric Line 1

Lower Clay 110 Mohr-Coulomb 200 27 Piezometric Line 1

  0.18

47
00

46
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00

43
00
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Analysis Description
Cells 8 to 13 - Long Term Seismic (Cap)

Company
AGEC

Scale
1:1269

Drawn By
JRM

File Name
1160276 Cell 8 to 13 cap  - long term seismic.slim

Date
9/8/2017

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 7.013



Slide Analysis Information

SLIDE - An Interactive Slope Stability Program

 

Project Summary

1160276 Cell 8 to 13 cap - long term seismicFile Name:

7.013Slide Modeler Version:

SLIDE - An Interactive Slope Stability ProgramProject Title:

Cells 8 to 13 - Long Term Seismic (Cap)Analysis:

JRMAuthor:

AGECCompany:

9/8/2017Date Created:

 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

Left to RightFailure Direction:

StandardData Output:

20Maximum Material Properties:

20Maximum Support Properties:

 

Analysis Options

VerticalSlices Type:

 

Analysis Methods Used

Spencer

  

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

Yes
Create Interslice boundaries at intersections 

with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

 

Groundwater Analysis

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

NoneAdvanced Groundwater Method:

 

Random Numbers

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

 

Surface Options

SLIDE - An Interactive Slope Stability Program: Page 1 of 9

SLIDEINTERPRET 7.013

1160276 Cell 8 to 13 cap  - long term seismic.slim AGEC   9/8/2017



Auto Refine SearchSearch Method:

10Divisions along slope:

10Circles per division:

10Number of iterations:

50%Divisions to use in next iteration:

12Number of vertices per surface:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

 

Seismic

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

 

Loading

0.18Seismic Load Coefficient (Horizontal):

 

Material Properties

Clay 4Clay 3Clay 2Clay 1LandfillEmbankmentClay LinerSoil CoverProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

110110120130120130110120
Unit Weight [lbs/

ft3]

200200200200100400270100Cohesion [psf]

2730303025342828
Friction Angle 

[deg]

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1

Piezometric 

Line 1
Water Surface

11111111Hu Value

 

Lower ClayCL/SMProperty

Color

Mohr-CoulombMohr-CoulombStrength Type

110110Unit Weight [lbs/ft3]

200200Cohesion [psf]

2730Friction Angle [deg]

Piezometric Line 1Piezometric Line 1Water Surface

11Hu Value

 

Global Minimums

Method: spencer

1.346120FS

2476.245, 4362.938Axis Location:

2410.448, 4291.775Left Slip Surface Endpoint:

2493.697, 4267.603Right Slip Surface Endpoint:

5.37697e+006 lb-ftResisting Moment:

3.99444e+006 lb-ftDriving Moment:

51994.3 lbResisting Horizontal Force:

38625.5 lbDriving Horizontal Force:

797.967 ft2Total Slice Area:

83.249 ftSurface Horizontal Width:

9.58531 ftSurface Average Height:
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Global Minimum Coordinates

Method: spencer

YX

4291.782410.45

4290.012411.86

4287.552414.14

4284.932416.95

4282.62419.77

4280.432422.83

4278.392426.17

4276.822429.07

4275.362432.04

4274.132434.79

4273.012437.52

42722440.17

4271.042442.93

4270.142445.75

4269.272448.71

4268.492451.7

4267.682455.17

4266.832459.58

4266.252463.47

4265.852467.23

4265.642470.55

4265.712475.27

4265.862478.48

4266.092481.42

4266.382484.09

42672487.98

4267.272491.63

4267.62493.7

 

Valid / Invalid Surfaces

Method: spencer

2039Number of Valid Surfaces:

2462Number of Invalid Surfaces:

 

Error Codes:

Error Code -105 reported for 86 surfaces

Error Code -111 reported for 4 surfaces

Error Code -113 reported for 2372 surfaces

 

Error Codes

The following errors were encountered during the computation:

-105 = More than two surface / slope intersections with no valid slip surface.

-111 = safety factor equation did not converge

-113 = Surface intersects outside slope limits.

 

Slice Data

Global Minimum Query (spencer) - Safety Factor: 1.34612
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Effective  

Normal Stress  

[psf]

Pore  

Pressure  

[psf]

Base  

Normal Stress  

[psf]

Shear  

Strength  

[psf]

Shear  

Stress  

[psf]

Base  

Friction Angle  

[degrees]

Base  

Cohesion  

[psf]

Base  

Material

Angle  

of Slice Base  

[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

32.461-3550.2232.461117.2687.109528100Soil Cover-51.3793186.3171.407081

185.721-3442.91185.721198.75147.64628100Soil Cover-47.2101613.5981.553322

295.379-3366.06295.379237.737176.60925100Landfill-47.2101425.6640.7268123

404.207-3300.66404.207288.485214.30925100Landfill-42.93491015.341.409074

497.968-3218.86497.968332.206246.78825100Landfill-42.93491237.011.409075

620.597-3141.59620.597389.389289.26825100Landfill-39.64831441.11.406456

682.679-3068.86682.679418.337310.77225100Landfill-39.64831580.441.406457

783.115-2998.7783.115465.173345.56625100Landfill-35.30611833.031.529688

826.242-2931.1826.242485.282360.50425100Landfill-35.30611931.91.529689

917.961-2865.41917.961528.053392.27825100Landfill-31.42912209.251.6726610

953.956-2801.62953.956544.837404.74625100Landfill-31.42912294.771.6726611

1029.06-2745.241029.06579.857430.76225100Landfill-28.40442053.541.451612

1055.27-2696.251055.27592.081439.84325100Landfill-28.40442105.451.451613

1114.76-2649.11114.76619.819460.44925100Landfill-26.11952195.911.4815514

1135.62-2603.771135.62629.551467.67825100Landfill-26.11952236.821.4815515

1186.43-2561.911186.43653.24485.27625100Landfill-24.12022106.111.3739616

1200.85-2523.521200.85659.966490.27325100Landfill-24.12022131.651.3739617

1243.28-2486.791243.28679.749504.96925100Landfill-22.37252140.381.3658718

1253.24-2451.711253.24684.397508.42225100Landfill-22.37252157.541.3658719

1289.79-2418.481289.79701.44521.08325100Landfill-20.76852106.241.3251720

1295.49-2387.131295.49704.1523.05925100Landfill-20.76852115.561.3251721

1327.12-2356.411327.12718.849534.01625100Landfill-19.25912208.351.3792222

1329.1-2326.341329.1719.768534.69825100Landfill-19.25912211.631.3792223

1357.3-2297.21357.3732.921544.46925100Landfill-17.75952263.171.4114124

1355.21-2268.991355.21731.942543.74225100Landfill-17.75952259.651.4114125

1379.83-2241.421379.83743.426552.27325100Landfill-16.25132363.591.4810626

1373.18-2214.481373.18740.327549.97125100Landfill-16.25132352.151.4810627

1393.72-2188.761393.72749.902557.08425100Landfill-14.742355.251.4926928

1382.43-2164.251382.43744.634553.17125100Landfill-14.742336.021.4926929

1399.49-2139.381399.49752.594559.08425100Landfill-13.1072689.631.7376230

1380.38-2114.131380.38743.68552.46225100Landfill-13.1072652.571.7376231

1393.08-2088.231393.08749.605556.86325100Landfill-10.93533289.812.2033932

1351.91-2061.661351.91730.405542.625100Landfill-10.93533191.492.2033933

1356.67-2039.361356.67732.627544.25125100Landfill-8.450922725.311.9449434

1309.14-2021.331309.14710.462527.78525100Landfill-8.450922628.441.9449435

1304.21-2006.121304.21708.16526.07525100Landfill-6.024622441.691.8817436

1247.04-1993.731247.04681.507506.27525100Landfill-6.024622332.721.8817437

1234.57-1984.291234.57675.688501.95225100Landfill-3.585071959.311.6591438

1173.67-1977.81173.67647.289480.85525100Landfill-3.585071860.441.6591439

1270.26-1975.631270.26945.41702.32228270Clay Liner0.83452470.52.3611240

1168.97-1977.781168.97891.555662.31528270Clay Liner0.83452256.582.3611241

1123.82-1981.221123.82867.546644.47928270Clay Liner2.705651407.711.6056442

1046.05-1985.951046.05826.193613.75928270Clay Liner2.705651299.521.6056443

1006.18-1991.871006.18804.994598.01128270Clay Liner4.419871091.641.4704944

926.989-1998.96926.989762.887566.7328270Clay Liner4.41987993.7471.4704945

886.341-2007.07886.341741.274550.67528270Clay Liner6.26311813.9861.3345946

806.138-2016.21806.138698.632518.99728270Clay Liner6.26311726.9921.3345947

684.121-2039.95684.121633.754470.80128270Clay Liner8.975841582.543.8899248

296.744-2067.54296.744257.781191.49928100Soil Cover4.22918774.3183.6480849

138.686-2086.38138.686173.741129.06828100Soil Cover9.18431126.9542.0656750

 

Interslice Data

Global Minimum Query (spencer) - Safety Factor: 1.34612
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Interslice  

Force Angle  

[degrees]

Interslice  

Shear Force  

[lbs]

Interslice  

Normal Force  

[lbs]

Y  

coordinate - Bottom  

[ft]

X  

coordinate  

[ft]

Slice  

Number

0004291.782410.451

21.8673-12.7863-31.85944290.012411.862

21.867264.5709160.8914288.342413.413

21.8672136.882341.0694287.552414.144

21.8673301.709751.7654286.242415.545

21.8672513.5131279.524284.932416.956

21.8672744.6291855.394283.762418.367

21.86721002.712498.454282.62419.778

21.86731263.463148.154281.512421.39

21.86731540.933839.524280.432422.8310

21.86721813.764519.344279.412424.511

21.86722099.175230.494278.392426.1712

21.86732320.785782.674277.62427.6213

21.86732549.116351.584276.822429.0714

21.86722758.956874.464276.092430.5615

21.86722973.547409.154275.362432.0416

21.86733151.027851.364274.752433.4117

21.86733331.158300.194274.132434.7918

21.86733489.488694.714273.572436.1519

21.86733649.419093.24273.012437.5220

21.86723784.579429.994272.512438.8421

21.86733920.519768.742722440.1722

21.86734041.1110069.24271.522441.5523

21.86734161.9610370.34271.042442.9324

21.86724263.2810622.84270.592444.3425

21.86724364.3810874.74270.142445.7526

21.86734445.9411077.94269.72447.2327

21.86724526.8811279.64269.272448.7128

21.86734582.9511419.34268.882450.229

21.86724638.2115574268.492451.730

21.86734669.8611635.84268.082453.4331
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*Total Settlement after Start of Construction refers to final 
settlement minus settlement prior to construction of each 
cell.  This assumes the cells are constructed in numerical 
order, and each cell is closed and allowed to settle 
completely prior to new cell construction.

H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\Cells 8,9,10,11,12,13 Concept Analysis\1160276 cell 8 through 13 3D



0

2

4

6

8

10

12

14

0

24

48

72

96

120

144

168

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

To
ta

l S
e

tt
le

m
e

n
t 

(f
e

e
t)

To
ta

l S
e

tt
le

m
e

n
t 

(i
n

ch
e

s)

Cell 7 Closure

Cell 8 Closure

Cell 9 Closure

Cell 10 Closure

Cell 11 Closure

Cell 12 Closure

Final

4220

4240

4260

4280

4300

4320

4340

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

El
ev

at
io

n
 (

fe
e

t)
Profile 1.5 Conceptual Design and Associated Settlement Prediction

Cells 8 & 9

West
East

Cells 10 & 11 Cells 12 & 13
Cell 7

0

2

4

6

8

10

12

14

0

24

48

72

96

120

144

168

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

To
ta

l S
e

tt
le

m
e

n
t 

af
te

r 
St

ar
t 

o
f 

C
o

n
st

ru
ct

io
n

* 
(f

e
e

t)

To
ta

l S
et

tl
e

m
e

n
t 

af
te

r 
St

ar
t 

o
f 

C
o

n
st

ru
ct

io
n

* 
(i

n
ch

e
s)

Station (feet)

Embankment Between Cells 8 & 9 = Final - Cell 7 Closure

Embankment Between Cells 10 & 11 = Final - Cell 9 Closure

Embankment Between Cells 12 & 13 = Final - Cell 11 Closure

*Total Settlement after Start of Construction refers to final settlement minus 
settlement prior to construction of embankment between cells.  This assumes 
the cells and their associated embankments are constructed in numerical 
order, and each cell is closed and allowed to settle completely prior to new cell  
& embankment construction.

H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\Cells 8,9,10,11,12,13 Concept Analysis\1160276 cell 8 through 13 3D



0

2

4

6

8

10

12

14

0

24

48

72

96

120

144

168

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

To
ta

l S
e

tt
le

m
e

n
t 

(f
e

e
t)

Se
tt

le
m

e
n

t 
(i

n
ch

e
s)

Cell 7 & 8 Settlement

Cell 9 Closure

Cell 10 Closure

Cell 11 Closure

Cell 12 Closure

Cell 13 Closure

4220

4240

4260

4280

4300

4320

4340

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

El
e

va
ti

o
n

 (
fe

e
t)

Profile 2 Conceptual Design and Associated Settlement Prediction

Cell 9

West East

Cell 11 Cell 13

0

2

4

6

8

10

12

14

0

24

48

72

96

120

144

168

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 To
ta

l S
et

tl
e

m
e

n
t 

af
te

r 
St

ar
t 

o
f 

C
o

n
st

ru
ct

io
n

* 
(f

e
e

t)

To
ta

l S
e

tt
le

m
e

n
t 

af
te

r 
St

ar
t 

o
f 

C
o

n
st

ru
ct

io
n

* 
(i

n
ch

e
s)

Station (feet)

Cell 9

Cell 11

Cell 13

*Total Settlement after Start of Construction refers to final 
settlement minus settlement prior to construction of each 
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settlement minus settlement prior to construction of each 
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*Total Settlement after Start of Construction refers to final 
settlement minus settlement prior to construction of each 
cell.  This assumes the cells are constructed in numerical 
order, and each cell is closed and allowed to settle 
completely prior to new cell construction.
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*Total Settlement after Start of Construction 
refers to final settlement minus settlement 
prior to construction of each cell.  This 
assumes the cells are constructed in numerical 
order, and each cell is closed and allowed to 
settle completely prior to new cell 
construction.
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Project: 1160276 - Clean Harbors
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600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 91.37 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-7

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:51:15 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 91.37 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-7

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:56:00 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2

TaylorN
Typewritten Text
5.30

TaylorN
Typewritten Text
5.04



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 78.90 ft, Date: 4/30/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-9

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:51:38 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2

TaylorN
Typewritten Text
316.62
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Typewritten Text
6.23

TaylorN
Typewritten Text
374.58



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 78.90 ft, Date: 4/30/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-9

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:56:27 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 84.15 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-11

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:52:08 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 84.15 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-11

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:56:48 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2

TaylorN
Typewritten Text
5.90



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 77.59 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-13

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:52:32 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2

TaylorN
Typewritten Text
441.73



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 77.59 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-13

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:57:11 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 77.43 ft, Date: 4/10/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-14

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:52:59 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2
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Typewritten Text
397.56



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 77.43 ft, Date: 4/10/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-14

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:57:34 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2

TaylorN
Typewritten Text
314.32



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 81.36 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-16

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:53:23 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2

TaylorN
Typewritten Text
425.39

TaylorN
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5.38



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 81.36 ft, Date: 4/27/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-16

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:57:54 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2

TaylorN
Typewritten Text
355.43



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 79.07 ft, Date: 7/23/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-18

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/21/2017, 4:52:54 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2
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Typewritten Text
329.64



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 79.07 ft, Date: 7/23/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-18

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/21/2017, 4:53:33 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 53.81 ft, Date: 4/28/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-20

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:54:15 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
1 of 2

TaylorN
Typewritten Text
364.11



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 53.81 ft, Date: 4/28/1992

Surface Elevation: 0.00 ft

see Figure 1

Cone Type: H215

Cone Operator: Earthtec Drilling

CPT: L-20

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:58:40 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec CPT Data.cpt

TaylorN
Text Box
2 of 2



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 124.54 ft, Date: 8/17/1995

Surface Elevation: 4240.80 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-31

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:13:05 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
1 of 3

TaylorN
Typewritten Text
(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 124.54 ft, Date: 8/17/1995

Surface Elevation: 4240.80 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-31

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:18:47 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
2 of 3

TaylorN
Typewritten Text
414.74

338.45

376.34
427.54

TaylorN
Typewritten Text
6.29
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 124.54 ft, Date: 8/17/1995

Surface Elevation: 4240.80 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-31

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:27:01 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
3 of 3



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 25.52 ft, Date: 8/18/1995

Surface Elevation: 4240.80 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-31B

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:15:25 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
1 of 1
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Typewritten Text
(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:13:58 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
1 of 5

TaylorN
Typewritten Text
15.74

TaylorN
Typewritten Text
22.23

TaylorN
Typewritten Text
(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:20:05 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
2 of 5
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Typewritten Text
727.50
585.69
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727.50

TaylorN
Typewritten Text
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:22:07 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:28:03 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:34:28 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
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Typewritten Text
398.87
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 249.08 ft, Date: 8/17/1995

Surface Elevation: 4239.00 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-32

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:35:51 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt
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Typewritten Text
544.01
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 122.11 ft, Date: 8/17/1995

Surface Elevation: 4241.30 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-33

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:16:24 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
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Typewritten Text
(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 122.11 ft, Date: 8/17/1995

Surface Elevation: 4241.30 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-33

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:24:45 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
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Typewritten Text
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419.86
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 122.11 ft, Date: 8/17/1995

Surface Elevation: 4241.30 ft

see Figure 1

Cone Type: # F7.5CKEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-33

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 5:32:03 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 118.05 ft, Date: 8/18/1995

Surface Elevation: 4238.80 ft

see Figure 1

Cone Type: # F7.5CEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-34

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:17:27 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
1 of 3
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Typewritten Text
(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 118.05 ft, Date: 8/18/1995

Surface Elevation: 4238.80 ft

see Figure 1

Cone Type: # F7.5CEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-34

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:25:57 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt

TaylorN
Text Box
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399 Total depth: 118.05 ft, Date: 8/18/1995

Surface Elevation: 4238.80 ft

see Figure 1

Cone Type: # F7.5CEW852

Cone Operator: Fugro Geosciences, Inc.

CPT: L-34

Location:

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 9/20/2017, 4:32:23 PM 0

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro CPT Data.cpt
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461.85



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.37 ftsee Figure 1

CPT: L-1

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 4:28:54 PM

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec Liq Data.clq
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(assumed)



Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.37 ftsee Figure 1

CPT: L-1

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:05:09 PM

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec Liq Data.clq
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.54 ftsee Figure 1

CPT: L-3

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.54 ftsee Figure 1

CPT: L-3

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:06:02 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.04 ftsee Figure 1

CPT: L-5

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.04 ftsee Figure 1

CPT: L-5

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:06:57 PM

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec Liq Data.clq
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.37 ftsee Figure 1

CPT: L-7

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 4:55:30 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 91.37 ftsee Figure 1

CPT: L-7

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

9999.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 78.90 ftsee Figure 1

CPT: L-9

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 78.90 ftsee Figure 1

CPT: L-9

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 84.15 ftsee Figure 1

CPT: L-11

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 84.15 ftsee Figure 1

CPT: L-11

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:10:35 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 77.59 ftsee Figure 1

CPT: L-13

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 77.59 ftsee Figure 1

CPT: L-13

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 77.43 ftsee Figure 1

CPT: L-14

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:00:23 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 77.43 ftsee Figure 1

CPT: L-14

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 81.36 ftsee Figure 1

CPT: L-16

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 81.36 ftsee Figure 1

CPT: L-16

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:12:48 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 79.07 ftsee Figure 1

CPT: L-18

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:03:17 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 79.07 ftsee Figure 1

CPT: L-18

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:13:35 PM

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Earthtec Liq Data.clq
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 53.81 ftsee Figure 1

CPT: L-20

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 53.81 ftsee Figure 1

CPT: L-20

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 5:14:11 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 124.54 ftsee Figure 1

CPT: L-31

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 3:55:07 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 124.54 ftsee Figure 1

CPT: L-31

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 4:09:09 PM

Project file: H:\AGEC Project Files\2016 Projects\1160276 GT - C Landfill (JEN)\CPT Data\Fugro Liq Data.clq
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 124.54 ftsee Figure 1

CPT: L-31

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 4:13:23 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 249.08 ftsee Figure 1

CPT: L-32

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 3:57:23 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 249.08 ftsee Figure 1

CPT: L-32

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based

CPeT-IT v.2.0.6.83 - CPTU data presentation & interpretation software - Report created on: 9/29/2017, 4:10:27 PM
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 249.08 ftsee Figure 1

CPT: L-32

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
8.00 ft
3
2.60
Based on SBT

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
No
N/A
Method based
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 249.08 ftsee Figure 1

CPT: L-32
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 122.11 ftsee Figure 1

CPT: L-33

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
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Unit weight calculation:

8.00 ft
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3
2.60
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No
N/A
N/A
Yes
Yes
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Limit depth applied:
Limit depth:
MSF method:
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 122.11 ftsee Figure 1

CPT: L-33

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
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.
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8.00 ft
8.00 ft
3
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MSF method:
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 122.11 ftsee Figure 1

CPT: L-33

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

8.00 ft
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3
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No
N/A
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Yes
Yes
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Limit depth applied:
Limit depth:
MSF method:
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 118.05 ftsee Figure 1

CPT: L-34

Location:

NCEER (1998)
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.
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Limit depth applied:
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MSF method:
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 118.05 ftsee Figure 1

CPT: L-34

Location:

NCEER (1998)
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.
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Project: 1160276 - Clean Harbors

600 W. Sandy Parkway

Sandy, UT 84070

801.566.6399

Total depth: 118.05 ftsee Figure 1

CPT: L-34

Location:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.20
0.18
.

G.W.T. (in-situ):
G.W.T. (earthq.):
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3
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Yes
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Limit depth applied:
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