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& Associates

February 9, 2018

Mr. Steven G. Morgan

Air & Solid Waste Permitting Manager
Permitting and Waste Cleanup Program

Florida Department of Environmental Protection
Southwest District Office

13051 North Telecom Parkway

Temple Terrace, FL 33637-0926

Re: Responses to Comments of Cell 17 Draft Substantial Modification Application
Pasco County - Solid Waste
Facility Name: Enterprise Road Class Il Recycling and Disposal
Facility Site ID: 87895
DEP Application Nos.: 177982-023-SC/T3 and 177982-024-SO/T3

Dear Mr. Morgan:

Thank you for your review of the above-referenced permit modification draft for the
Enterprise Road Class lll Recycling and Disposal Facility. The following information is
provided in response to the FDEP’s draft comments email dated October 17, 2017.
Information is provided in the order requested in the referenced correspondence. In
each case, the Department’s request is stated in italics with the response immediately
following in bold.

CONTENTS:

Comment 1. For those sections and/or parts remaining unchanged, please identify
whether the section/part is from the 2012, 2015, or 2016 permit application.

RESPONSE 1. The sections now reference either the 2012, 2015, or 2016 permit
applications.

Comment 2: Based on the scope of the 2015 and 2016 permit modification applications
and the proposed modifications with this application, the narrative information
previously provided Parts E, F, G, | and O is largely outdated. Therefore, this information
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does not appear to be “still valid” as stated in the Introduction Section and these Parts
should be updated accordingly.

RESPONSE 2: Information has been updated where warranted.

Comment 3: Part E-2: The most current topographic survey of the site should be
provided.

RESPONSE 3: The most current topographic survey of the entire site was done in
2013 as referenced in the application package. The topography of the proposed Cell
17 area has changed towards the west where there are mining activities and by
observation appears to be essentially unchanged in the area of the temporary
stormwater pond. Ground surface elevations for each of the Cell 17 geologic borings
were measured on August 15, 2017 and January 4, 2018 by Angelo’s staff using a total
survey station that makes use of the FDOT FPRN network for accuracy. This elevation
data allows us to compare the Cell 17 geology with geologic and other data collected
across the site. Surveying the current topography of the proposed Cell 17 area beyond
the boring locations will not provide data that would be used to evaluate or change the
current cell design. Additionally, the topography towards the west side of proposed cell
will continue to change with mining operations.

APPLICATION FORM #62-701.320(7), F.A.C.):

Comment 4: Parts B.23. & B.24: Please see description for treatment and disposal of
leachate in the IW permitted percolation pond [i.e. Pond 3] on the 2016 permit
application form and revise these parts accordingly.

RESPONSE 4. Parts B.23 & B.24 have been revised accordingly.

Comment 5: Part D.13.: The Notice of Application to be published after application
submittal is attached.

RESPONSE 5: Section 2, Part D-2 has been revised with the provided Notice of
Application.

Comment 6: Part E.3.b.: Verify changes to borrow areas based on lateral expansion.
RESPONSE 6: Since the proposed Cell 17 expansion area will no longer be used

for borrow material once cell construction begins, future borrow material will be
excavated from the areas west of Cells 7 and 17 in accordance with the mining permit.
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Comment 7: Part G.3: Both permitted Cell 16 and proposed Cell 17 include a leachate
collection and removal system. Revise Part G.3 where applicable to reference where
information on the system is provided in the application.

RESPONSE 7: Part G.3 has been revised as requested.

Comment 8: Part I.1.g.: It is unclear why Part I.1.g. is not marked when new
geotechnical information is provided for proposed Cell 17.

RESPONSE 8: Part 1.1.g. has been revised to reference the new geotechnical
information.

APPENDIX G-1 — LINER SYSTEM REQUIREMENTS EVALUATION (Rule 62-701.340(2)(b).
F.A.C.):

Comment 9: It appears that duplicate Appendices G-1 were provided in the draft
submittal.

RESPONSE 9: The duplicated pages in Appendices G-1 have been removed.

Comment 10: 8§2.0:

a. It is unclear why the “conceptual closure design” is referred to in this section and
was referred to previously for Cell 16. If closure design is appropriate, then previously
provided information for closure design is not valid based the proposed vertical
expansion of the facility.

b. This section should be modified to clarify that proposed Cell 17 was referred to as
Cells 13 & 14 in previous submittals.

C. Include description of leachate collection for Cells 16 and 17.
RESPONSE 10: a. §2.0 has been revised to delete the word “closure.”
b. §2.0 has been revised to clarify that proposed Cell 17 was

referred to as Cells 13 & 14 in previous submittals.

C. A description of leachate collection for Cells 16 and 17 has
been provided.

Comment 11: 86.0:

a. Since the preparation of the hydrological evaluation for the Cell 16 horizontal
expansion, monitoring wells MW-18B, MW-19A, and MW-20B have been added for Cell
7 which were not included in the Cell 16 evaluation. An explanation of why these wells
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do not need to be considered in the hydrologic evaluation for Cell 17 should be
provided. The same explanation should be provided for wells associated with Cells 16 if
they are installed and sampled prior to completion of this application.

b. The evaluation of water quality provided for the hydrological evaluation for the
Cell 16 horizontal expansion was based on water quality data collected through
September 2015. An explanation of why site water quality data collected since
September 2015 does not need to be considered in the hydrologic evaluation for Cell
17 should be provided.

RESPONSE 11: a. Monitoring wells MW-18B, MW-19A, and MW-20B have been
added to the hydrological evaluation. Monitoring wells associated with Cell 16 have
not been installed as of February 2018.

b. Water quality data collected since September 2015 have
been added to the hydrological evaluation.

Comment 12: §7.0:

a. This section concludes the SPT borings collectively characterize the subsurface
conditions of Cell 17. However, Section 3.3.2 of the Universal Engineering Report both
discusses the variability in subsurface conditions identified in the boring logs results and
states that the boring logs and related information “are indicators of subsurface
conditions only at the specific locations and times noted” and “Subsurface conditions,
including groundwater levels and the presence of deleterious materials, at other
locations on the site may differ significantly from conditions which exist at the sampling
locations.” These conclusions appear contradictory and appear to indicate that the
subsurface conditions have not been adequately characterized by the borings
conducted, requiring further investigation.

b. Section 3.5 of the Universal Engineering report concludes that the potential for
sinkhole occurrence in Cell 17 is “average”. Universal’s May 31, 2016 geotechnical
report concluded that the sinkhole risk in the proposed Cell 16 footprint was “low”. This
apparent greater potential for sinkhole in Cell 17 than Cell 16 does not appear to be
discussed or considered in the liner evaluation report.

RESPONSE 12: a. The language quoted in the Department’s comment is
standard language included in all geotechnical reports prepared by Universal
Engineering Sciences report. This is consistent with standard practices within the
geologic and geotechnical industries.

b. The term “average” was intended to refer to “average” or
“typical” for the site. The Universal Engineering Sciences report has been revised to
make this clearer. The evaluation revealed no data indicating that the sinkhole
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potential for the proposed Cell 17 expansion area is any greater than that of Cell 16 or
any of the previously constructed cells.

Comment 13: Figure 1 — Site Monitoring Network: This figure should be modified, as
appropriate, based on your response to comments on the proposed WQMP.

RESPONSE 13: Figure 1 - Site Monitoring Network has been revised accordingly.

Attachment 1 — Universal Engineering Report:

Comment 14: 81.2: As stated in this section, based your response comments related to
the geotechnical information provided to Universal, a revised Universal report will be
needed.

RESPONSE 14 The Universal Engineering Sciences report has been revised.
Provided in Part I, Appendix I-1.

Comment 15: 83.3.2 & §3.4: An understanding of the shallow water table
elevations would appear to be important information in characterizing subsurface
condition and conducting a sinkhole evaluation and geotechnical investigation of Cell
17. Please explain why water table elevations were not measured and recorded as part
of subsurface boring activities.

RESPONSE 15: A shallow aquifer was not encountered during advancement of the
geotechnical borings in the proposed Cell 17 expansion area. This is consistent with the
data collected over the past 15 years which has shown an intermittent shallow aquifer
system to be present only in the easternmost portions of the site. Please refer to the
March 2012 Water Quality Monitoring Plan Evaluation Report (and subsequent revisions)
for a detailed analysis of the site hydrogeology.

Comment 16: 83.5:

a. As stated in this section, one of the indicators of sinkhole occurrence is the loss of
drilling fluid circulation while advancing a borehole. No discussion about any losses of
drilling fluid circulation in the SPT borings was included in the report text, nor were
indications from field borings if LOC occurrences were monitored.

b. SPT boring B-101 could be interpreted as having a boring profile exhibiting
systematic weakening caused by karst processes (consistent or decreasing N-values
with depth and overall low N-values indicating soft to medium stiff clay and clayey soils
above the limestone. Limestone was encountered 32 feet and N-values indicate the
limestone was weathered (N-values of 20 and 24). Hard limestone wasn’t encountered
in the boing until a depth of 43.5 feet. Upon review of the boring logs provided, B-101
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had the most extensive sequence of weathered limestone prior to encountering hard
(refusal) limestone.

RESPONSE 16: a. No losses of drilling fluid circulation were observed, which
warranted no description. The logs have been revised to indicate that “No LOC
observed.”

b. The data collected in SPT boring B-101 was included in the
geotechnical evaluation performed by Universal Engineering Sciences, as well as in the
bearing capacity calculations and report performed by Civil Design Services. Both
reports show that the site geology, including that of B-101, meets the geotechnical
requirements associated with the proposed Cell 17 expansion.

Comment 17: 84.0:

a. This section states that Universal Engineering’s recommendation are unchanged
from those presented in their May 5, 2000 geotechnical report. However, the
recommendations presented in the May 5, 2000 report were based on the
geotechnical work and evaluations conducted by Universal at the time which included
evaluations of the stability of the mine cuts and landfill slopes, bearing capacity of the
subgrade, and settlement of the subgrade and landfill waste. There does not appear to
any indication in the Universal 2017 report that the Civil Design Services Inc.’s
September 6, 2017 Slope Stability, Settlement and Bearing Capacity Analysis Report for
Cell 17 was provided to or considered by Universal Engineering. Furthermore, the May
2000 geotechnical evaluations conducted by Universal Engineering were based on a
final landfill elevation of 170 NGVD and therefore outdated based on the proposed
vertical expansion of the facility.

RESPONSE 17: It is our understanding that UES and CDC communicated during the
preparation of their respective reports.

Appendix C — Locklear & Associates Boring Logs & Information:

Comment 18: Boring Field Logs:
a. Please explain the drastically different field boring logs for Boring B-102 were
prepared and why one was chosen over the other by Universal in their evaluation.

b. Please explain why borings B-102, B-104 and B-106 were terminated before
encountering limestone or refusal.

RESPONSE 18: a. We disagree that the borings are “drastically different.”
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b. Borings B-102, B-104 and B-106 were terminated in
consistently dense sandy soils to depths comparable to the other borings performed in
the proposed Cell 17 expansion area. The data collected from borings B-102, B-104
and B-106 were included in the geotechnical evaluation performed by Universal
Engineering Sciences, as well as in the bearing capacity calculations and report
performed by Civil Design Services. Both reports show that the site geology, including
that of B-102, B-104 and B-106, meets the geotechnical requirements associated with
the proposed Cell 17 expansion.

Comment 19: Boring Log Cross-Sections:
a. If borings SSA-36, and B-23 are utilized in the evaluation, then the boring logs for
these should be provided in the report.

b. There were no elevations provided in either the Universal borings logs or the
Locklear field logs. How and when were the elevations obtained and why are they not
included on field reports?

C. Cross Section A-A’: Please explain how Boring B-3A is comparable to the other
borings when data was only collected at depth and not from ground surface.

RESPONSE 19: a. Boring profiles for SSA-36 and B-23 were provided to the
Department as part of the Cell 16 permit application.

b. Ground surface elevations were surveyed by Angelo’s staff
after the borings were performed. The Universal boring logs and Locklear field logs
have been revised to include the elevations.

C. Borings B-3 and B-3A were performed as part of previous site
investigations. Our understanding is that boring B-3 was performed first. The engineer
(or FDEP) wanted additional geologic data from depths below the termination depth of
boring B-3. A second boring was advanced next to B-3 to collect the required data. As
is commonly done, the driller advanced the B-3A boring to the termination depth of B-3
before starting to collect data. Considering the borings were performed next to one
another, it is reasonable to assume that the geology in the upper portion of boring B-3A
is comparable to that of boring B-3. Boring profiles for B-3 and B-3A were provided to
the Department as part of the Cell 16 permit application.

PART | — GEOTECHNICAL INVESTIGATION REQUIREMENTS — APPENDIX [-2 (Rule 62-70.410,
F.A.C.):
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Civil Design Services, Inc. - Slope Stability, Settlement, and Bearing Capacity Analysis
Report:

Comment 20: In the event that additional subsurface investigation is conducted, the
slope stability, settlement, and bearing capacity analyses should be modified
accordingly to consider new information.

RESPONSE 20: Three additional SPT borings were performed along the north side
of the proposed Cell 17 in the location of the toe drain. The Slope Stability, Settlement,
and Bearing Capacity report prepared by CDS has been revised. Provided in Part I,
Appendix I-2.

§3.10.2.

Comment 21: It appears that the analyses in this report are limited to the proposed Cell
17 expansion. Sitewide slope stability, settlement, and bearing capacity analyses in
support of the proposed vertical expansion need to be conducted.

RESPONSE 21: The CDS report has been revised to include the requested
information. Provided in Part |, Appendix I-2.

Comment 22: Slope Stability Model Analysis:

a. Since water table reading were not obtained in conducting the borings, how
can a seasonal high groundwater table be assumed in the analysis. Where was this
assumed water table elevation obtained?

b. Utilizing borings with similar soil types and SPT N-values without considering outlier
boring results does not appear to provide an accurate analysis of the slope stability of
the Cell 17 as a whole.

C. What is identified as a North/South (West) Section appear to be more a center
section of Cell 17. Since the subsurface of the western portion of Cell 17 is clearly
different, a north-south cross-section analysis in that area appear to be warranted.

d. Slope stability analyses of the west slope of Cell 17 should be conducted.

RESPONSE 22: The CDS report has been revised to include the requested
information. Provided in Part |, Appendix I-2.

Comment 23; Attachment F:
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a. Since no header, floor, or top of boring elevations appear to have been
provided on the borings logs, field logs, or permit drawings, it is unclear how these
elevations were obtained.

b. Considering the potential variability of the subsurface of Cell 17 identified in the
Universal Report, it is unclear how the borings chosen for settlement analysis, which are
not located along the leachate collection corridor, can be relied upon to represent
subsurface conditions along the corridor.

C. Considering the potential variability of the subsurface of Cell 17 identified in the
Universal Report and the variability of the subsurface identified in the boring logs results
obtained, please discuss why a settlement analysis of Cell 17 as a whole is not
warranted to ensure that under final buildout conditions, leachate will still flow to the
leachate collection corridor.

RESPONSE 23: The CDS report has been revised to include the requested
information. Provided in Part I, Appendix I-2.

ENGINEERING REPORT, Rule 62-701.320(7)(d), F.A.C.:

Comment 24: The section numbering in the table of contents was omitted throughout
the Engineering Report.

RESPONSE 24: Section numbering has been added.

Comment 25: Surrounding Land Uses and Zoning:
a. Referenced Figure 3-2A in Appendix 3-C appears outdated.

b. Referenced revised Figure 5 does not appear to have been provided.
RESPONSE 25: a. Figure 3-2A in Appendix 3-C has been updated and revised.
b. The potable well inventory was incorrectly referenced as

Figure 5 in the Engineering Report. The correctly referenced
potable well inventory is Figure S-1. Figure S-1 has been updated
and revised.

Comment 26: Topography:No topographic survey appears to have been provided in
the 2017 plan set. A topographic survey more current than 2013 should be provided.

RESPONSE 26: The most current topographic survey of the entire site was done in
2013 as referenced in the application package. The topography of the proposed Cell
17 area has changed and continues to change as this is within the active mining
operations area. Ground surface elevations for each of the Cell 17 geologic borings
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were measured on August 15, 2017 and January 4, 2018 (3 additional borings along the
toe drain) by Angelo’s staff. This elevation data allows us to accurately compare the
Cell 17 geology with geologic and other data collected across the site. Surveying the
current topography of the proposed Cell 17 area will not provide data that would be
used to evaluate or change the current cell design. Additionally, the topography in
portions of proposed Cell 17 will change almost immediately after the survey is
completed due to continuing mining operations — rendering the data obsolete.

Drawing C3.00:

Comment 27: 100-year Flood Prone Areas: Please verify that the reference 2006
flood plain map is still valid and provide the current flood plain map, if appropriate.

RESPONSE 27: Figure S-5 has been revised with the most current available data.

Comment 28: Excavation Operations and Cell Construction:
a. Phasing of cell construction and filling operation is also shown on Sheet 2.00 of
the 2017 plan set.

RESPONSE 28: Comment is acknowledged.

Comment 29: Method of Cell Sequence:

a. Phasing Sequence 1.

1) Sheets C1.00 and C1.01 show the filling of Cell 16 which is described in Phasing
Sequence 2.

2) It is unclear when filling in Cells 1-7 and 15 to fill 4H:1V slopes from 122’ to 167’
NGVD will occur.

b. Phasing Sequence 2: Sheets C1.10 and C1.11 show the filing of Cell 17
which is described in Phasing Sequence 3.

C. Phasing Sequence 3:
1) Sheets C2.00 and C2.10 show the vertical expansion after Cell 17 filling and not
Cell 17 filing as described in this section.

2) Reference to Elevation 217’ appear to be a typo.

3) The construction of the bench at elevation 1377 NGVD is also described in
Phasing Sequence 1.

RESPONSE 29: The method of sequencing has been updated to match the
proposed construction sequencing shown on the engineering plan set.
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Comment 30: Erosion Control:
a. Need to discuss erosion control on exterior 3H:1V slopes

b. Need to provide revise erosion calculations based on relocation of benches and
increased slope of exterior slopes.

RESPONSE 30: The engineering report has been revised to discuss erosion
control.

Comment 31: Life Expectancy:
a. It is unclear how September 2017 remaining airspace calculations are obtained
using a 2013 topographic survey.

RESPONSE 31.: Remaining airspace calculations remain unchanged for 2013
topographic survey data; Airspace calculations will be revised based on landfill
tonnages data, which will be submitted under separate cover.

Comment 32: Design of Gas, Leachate and Stormwater Controls:

a. Gas Probe Design: Based on an assumed seasonal high ground water table
elevation of 72’ NGVD, it would appear that several of the identified probes wiill
intercept the water table.

b. Passive Gas Vents: The passive gas vents are not shown on Sheet C3.00 as
indicated. Based on the proposed vertical expansion, Figure 3-16 from 2012 is likely
outdated also.

C. Leachate Control:

1) The toe drain design calculations provided for Cell 16 need to be referenced or
revised as appropriate for the addition of the Cell 17 system and/or the proposed
vertical expansion.

2) Please provide supporting calculations that demonstrate that the toe drain
system in Cell 16 can handle all leachate generated at the facility until the Cell 17 toe
drain system is constructed and operating.

RESPONSE 32: a. The design of gas probes have been revised where
appropriate to ensure they are above the SHGWT.

b. Sheet C3.00 shows 12 passive gas vents and Figure 3-16 has
been revised.
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c.l The toe drain design calculations provided for Cell 16 were
revised to include the Cell 17 system and the proposed vertical expansion.

c.2 Supporting calculations that demonstrate that the toe drain
system in Cell 16 can handle all leachate generated at the facility until the Cell 17 toe
drain system is constructed and operating is provided in Attachment 1 of the
Engineering Report.

Comment 33: Foundation Analysis: As discussed in Comment #21 above, the
bearing capacity analysis provided with this draft application appear to only address

Cell 17 and not the proposed site wide vertical expansion.

RESPONSE 33: The CDS report has been revised to include the requested
information. Provided in Part |, Appendix I-2.

APPENDIX 3A - OPERATIONS PLAN (Rule 62-701.500(9), F.A.C.):

Comment 34: The section numbering in the table of contents was omitted throughout
the Operations Plan.

RESPONSE 34: The Operations Plan has been revised to include section
numbering.
Comment 35: Method of Cell Sequence and Life Expectancy: Please modify

consistent with changes in Engineering Report.

RESPONSE 35: The Operations Plan has been revised to be consistent with
changes made in the Engineering Report.

Comment 36: Operation of Gas, Leachate and Stormwater Controls:

a. Leachate Control: Please modify consistent with changes in Engineering Report.
b. Leachate pumping will not be vacated after final closure but will continue until
leachate is not generated in volumes to be collected in the sump. This section should

be revised accordingly.

RESPONSE 36: a. The Operations Plan has been revised to be consistent with
changes made in the Engineering Report.

b. The Operations Plan has been revised accordingly.



Mr. Steve Morgan

February 9, 2018
Page 13 of 19

Comment 37: Attachment 1 - Facility Entrance Sign: This sign is outdated and should
be replaced.

RESPONSE 37: The facility entrance sign will be updated. Photographs will be
submitted under a separate cover.

Comment 38: Attachment 4 - Gas Monitoring Survey Form: Updated to include
proposed installation of Probes 4 and 5.

RESPONSE 38: The Gas Monitoring Survey Form has been updated to include the
proposed installation of Probes 4 and 5.

Comment 39: Attachment 7 — SOPF Registration: Please provide most current
registration.

RESPONSE 39: The most current SOPF will be submitted to the Department under
a separate cover.

APPENDIX 3B - CONTINGENCY PLAN (Rules 62-701.320(7)(e)2. & (16), F.A.C.):

Comment 40: The section numbering in the table of contents was omitted throughout
the Contingency Plan.

RESPONSE 40: The Contingency Plan has been revised to include section
numbering.

Comment 41: Emergency and Contingency Operations:

a. Communications & Spills: The FDEP Southwest District phone number has
changed to (813) 470-5700. Please verify all the contact phone numbers provided.

b. Landfill Shutdown: Please revise this section to discuss leachate management
prior to landfill shutdown.

RESPONSE 41.: a. The FDEP phone number has been revised. All other contact
phone numbers have been verified.

b. The landfill shutdown section has been revised to include the
leachate system management.

SECTION 4 — 2017 PLAN SET (Rule 62-701.320(7)(f), F.A.C.):
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Comment 42: Please revise Plan Set to include most current topographic survey. This
includes modification to topographic background and existing grades on all
applicable drawings.

RESPONSE 42: See response to Comment 26.

Comment 43: Drawing C0.03: Monitoring Wells MW-20B, MW-19A, and MW-18B are not
designated as installed wells on this drawing.

RESPONSE 43: Drawing C0.03 has been revised to show monitoring wells MW-20B,
MW-19A and MW-18B as installed wells.

Comment 44: Drawing C0.04:
a. Please explain why the leachate lift station as-built details were removed from
this drawing.

b. The Cell 17 temporary diversion berm does not appear to be shown on drawing.

RESPONSE 44: a. The Plan Set has been revised to include leachate lift station
details.

b. Drawing C0.04 has been revised to show the Cell 17 temporary
diversion berm.

Comment 45: Drawing C1.00: The Cell 17 toe drain trench and pipe details are not
shown on drawing.

RESPONSE 45: Drawing C1.00 has been revised to show the Cell 17 toe drain
trench and pipe details.

Comment 46: Drawings C1.01, C1.11, C2.10 and C3.10: The “Permitted Kelner Landfill
Profile Grade” was modified by Permit Modification #177982-021-SC/IM. Drawings
should be updated accordingly.

RESPONSE 46: Drawings C1.01, C1.11, C2.10 and C3.10 have been revised to
include the profile grade in accordance with the referenced permit modification.

Comment 47: Drawing C2.00:
a. Please explain where the Cell 7 west conveyance swale will drain to once

construction of Cell 17 begins.

b. No west conveyance swale appears to be provided for Cell 17.
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RESPONSE 47: The Cell 7 west conveyance swale will discharge to Pond 3.
Please see revised drawing C2.00.

SECTION 5 - GROUNDWATER MONITORING PLAN (Rule 62-701.510, F.A.C.):

Comment 48: Table 1:

a. The table identifies MW-21A, MW-21B, MW-22A, MW-22B, MW-23A, MW-23B as
“Existing”, however also indicates that the wells will be installed in conjunction with Cell
17 construction. Consistent with MW-5AR and MW-5BR these should be designated as
Future wells.

b. The table indicates monitoring wells MW-5A, MW-5B & P-4 will be abandoned 60
days prior to placement of waste in Cell 16. Permit #177982-024-SO/T3 indicates these
wells will be abandoned at least 30 days prior to the start of construction of Cell 16.

C. This table indicates monitoring wells MW-5AR & MW-5BR will be installed 60 days
prior to placement of waste in Cell 16. Permit #177982-024-SO/T3 indicates these wells
will be installed at least 30 days prior to disposal of waste into Cell 16.

RESPONSE 48: a. Table 1 of the Groundwater Monitoring Plan has been
revised to identify MW-21A, MW-21B, MW-22A, MW-22B, MW-23A, and MW-23B as
“future” wells.

b. Table 1 of the Groundwater Monitoring Plan has been
revised to state that monitoring wells MW-5A, MW-5B and P-4 will be abandoned at
least 30 days prior to the start of construction of Cell 16.

C. Table 1 of the Groundwater Monitoring Plan has been
revised to state that monitoring wells MW-5AR and MW-5BR will be installed at least 30

days prior to disposal of waste into Cell 16.

SECTION 7 — CLOSURE AND RECLAMATION PLAN (Rule 62-701.600, F.A.C.):

Comment 49: The section numbering in the table of contents was omitted throughout
the Closure and Reclamation Plan.

RESPONSE 49: The Closure and Reclamation Plan has been revised to include
section numbering.

APPENDIX 7A — FINANCIAL ASSURANCE COST ESTIMATES (Rule 62-701.630, F.A.C.):
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Comment 50: Page 1 of 9: Please complete the “Total disposal unit acreage included
in this estimate” for Closure and Long-Term Care.

RESPONSE 50: The FACE has been revised to include the total disposal unit
acreage.

Comment 51: The attached 2012 third-party references are outdated. If relying on
previous provided unit costs, please utilize the January 2017 inflation-adjusted unit costs.

RESPONSE 51.: The FACE has been revised to include the January 2017 inflation-
adjusted unit costs.

Closure Costs:

Comment 52: Three-dimensional closure areas should be utilized in the estimates based
on the proposed vertical expansion.

RESPONSE 52: Closure areas have been updated with the three-dimensional
areas from the proposed vertical expansion.

Comment 53: Vegetative Layer: Please verify whether a swale will be provided along
the west side of Cell 17 and revise these estimates accordingly.

RESPONSE 53: Yes, a swale will be provided and estimates updated accordingly.

Comment 54: Stormwater Control System:

a. It is not clear how the unit quantities for piping, ditches, and berms can be
unchanged from your January 2017 cost estimates with the additional of Cell 17 and a
vertical expansion of the facility.

RESPONSE 54 The FACE has been updated to include revised quantities
associated with the lateral and vertical expansions.

Comment 55: Gas Control - Passive:
a. Wells:
1) The passive wells are not shown on Sheet C3.00.

2) It is not clear how the unit quantities for pipe length for passive vents can be
unchanged from your January 2017 cost estimates with the proposed vertical

expansion of the facility.

b. Monitoring Probes:
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1) The landfill monitoring probes are not shown on Sheet C3.00. Please verify the
number of probes to be installed in the future.

RESPONSE 55: al. Sheet C3.00 shows the passive gas wells.
a2. See response to Comment 54,

b. Sheet C3.00 has been revised to show the landfill gas
monitoring probes. The FACE has been revised to include the number of future probes.

Long-term Care Costs:

Comment 56: Landscape-Mowing: Three-dimensional closure areas should be utilized
in the esfimates based on the proposed vertical expansion.

RESPONSE 56: Three-dimensional closure areas will be utilized in the estimates
based on the proposed vertical expansion.

Please feel free to call me or John Locklear at (352) 472-6867 with any questions
regarding this submittal.

Sincerely,

Hna Babe s

Lisa J. Baker, P.E.
Engineering Division Director

cc:  John Arnold, Angelo's Aggregate Materials, Ltd.
John Locklear, Locklear & Associates, Inc.
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INTRODUCTION

Locklear & Associates, Inc. (L&A) is submitting one (1) copy of the completed Form 62-
701.900(1), F.A.C. and all supporting documentation for the modification of Solid Waste
Construction Permit 177982-023-SC/T3 and Solid Waste Operations Permit 177982-024-SO/T3
on behalf of Angelo’s Aggregate Materials, LTD (Applicant) for the Enterprise Road Class III
Recycling and Disposal Facility (Facility) located in Pasco County, Florida. L&A has been
authorized by the Applicant to act on its behalf in the preparation and submittal of this document.
A letter of authorization is provided in Section 1 S-1.

In accordance with Rule 62-701.320, F.A.C., facility information that was submitted to the
Department to support the current permits, and which is still valid, has not been re-submitted for
permit modification. This permit modification application lists and reaffirms the information
that was previously provided to the Department that is still valid. Information related to the
specific modification requests has been revised/consolidated/updated and is being resubmitted as
discussed herein.

The application generally involves modifying the current permits to allow for: (1) the
construction and operation of an approximately 14.5 acre lateral expansion referred to as Cell 17;
and (2) a vertical expansion of the entire permitted facility (Cells 1-7, 15-17) to a new maximum
height of 220 feet with 3H:1V side slopes. Cell 17 is comprised of two previously labeled
smaller cells (Cells 13 and 14). Cell 17 is proposed to be constructed with a 3-foot thick clay
layer consistent with the previously constructed cells and a toe drain as permitted for the adjacent
Cell 16.

Page 1 of 1 ENTERPRISE ROAD CLASS III RECYCLING AND DISPOSAL FACILITY
Permit Modification September 2017 INTRODUCTION



SECTION 1
APPLICATION FOR PERMIT TO CONSTRUCT,
OPERATE, MODIFY, OR CLOSE A SOLID WASTE
MANAGEMENT FACILITY

DEP FORM 62-701.900(1)



DEP Form #: 62-701.900(1), F.A.C.

Flo rl d a De pa l‘tme nt Of Form Title: Application to Construct, Operate, Modify, or

Close a Solid Waste Management Facility

E nVi ron menta I Protection Effective Date: February 15, 2015

Bob Martinez Center Incorporated in Rule: 62-701.330(3), F.A.C.
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

APPLICATION TO CONSTRUCT, OPERATE, MODIFY, OR CLOSE A
SOLID WASTE MANAGEMENT FACILITY

APPLICATION INSTRUCTIONS AND FORMS

Northwest District Northeast District Central District Southwest District South District Southeast District
160 Governmental Street 7777 Baymeadows Way West 3319 Maguire Boulevard 13051 North Telecom Pkwy 2295 Victoria Ave, Suite 364 3301 Gun Club Road
Suite 308 Suite 100 Suite 232 Temple Terrace, FL 33637 P.O. Box 2549 MSC 7210-1
Pensacola, FL 32502-5794 Jacksonville, FL 32256-7590 Orlando, FL 32803-3767 813-470-5700 Fort Myers, FL 33901-3881 West Palm Beach, FL 33406

850-595-8300 904-256-1700 407-897-4100 239-344-5600 561-681-6600



INSTRUCTIONS TO APPLY FOR A SOLID WASTE MANAGEMENT FACILITY PERMIT
l. General

Solid Waste Management Facilities shall be permitted pursuant to Section 403.707, Florida Statutes (FS) and in accordance
with Florida Administrative Code (FAC) Chapter 62-701. A permit application shall be submitted in accordance with the
requirements of Rule 62-701.320(5)(a), F.A.C., to the appropriate Department office having jurisdiction over the facility. The
appropriate fee in accordance with Rule 62-701.315, FAC, shall be submitted with the application by check made payable
to the Department of Environmental Protection (DEP).

Complete appropriate sections for the type of facility for which application is made. Entries shall be typed or printed in ink.
All blanks shall be filled in or marked "Not Applicable" or "No Substantial Change". Information provided in support of the
application shall be marked "Submitted" and the location of this information in the application package indicated. The
application shall include all information, drawings, and reports necessary to evaluate the facility. Information required to
complete the application is listed on the attached pages of this form.

Il. Application Parts Required for Construction and Operation Permits

A. Landfills and Ash Monofills - Submit Parts A through S
B. Asbestos Mondfills - Submit Parts A, B, C, D, E, F, |, K, M, O through S
C. Industrial Solid Waste Disposal Facilities - Submit Parts A through S

NOTE: Portions of some Parts may not be applicable.

NOTE: For facilities that have been satisfactorily constructed in accordance with their construction permit, the
information required for A, B and C type facilities does not have to be resubmitted for an operation permit if the
information has not substantially changed during the construction period. The appropriate portion of the form
should be marked "no substantial change".

M. Application Parts Required for Closure Permits

A. Landfills and Ash Monofills - Submit Parts A, B, L, N through S
B. Asbestos Mondfills - Submit Parts A, B, M, O through S
C. Industrial Solid Waste Disposal Facilities - Submit Parts A, B, L through S

NOTE: Portions of some Parts may not be applicable.
V. Permit Renewals

The above information shall be submitted at time of permit renewal in support of the new permit. However, facility
information that was submitted to the Department to support the expiring permit, and which is still valid, does not need to be
re-submitted for permit renewal. Portions of the application not re-submitted shall be marked "no substantial change" on the
application form.

DEP Form 62-701.900(1)
Effective February 15, 2015
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V. Application Codes

S - Submitted
LOCATION - Physical location of information in application
N/A - Not Applicable
N/C - No Substantial Change
VI. Listing of Application Parts
PART A: GENERAL INFORMATION
PART B: DISPOSAL FACILITY GENERAL INFORMATION
PART C: PROHIBITIONS
PART D: SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL
PART E: LANDFILL PERMIT REQUIREMENTS
PART F: GENERAL CRITERIA FOR LANDFILLS
PART G: LANDFILL CONSTRUCTION REQUIREMENTS
PART H: HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS
PART I GEOTECHNICAL INVESTIGATION REQUIREMENTS
PART J: VERTICAL EXPANSION OF LANDFILLS
PART K: LANDFILL OPERATION REQUIREMENTS
PART L: WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS
PART M: SPECIAL WASTE HANDLING REQUIREMENTS
PART N: GAS MANAGEMENT SYSTEM REQUIREMENTS
PART O: LANDFILL CLOSURE REQUIREMENTS
PART P: OTHER CLOSURE PROCEDURES
PART Q: LONG-TERM CARE
PART R: FINANCIAL ASSURANCE
PART S: CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

DEP Form 62-701.900(1)
Effective February 15, 2015
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
APPLICATION FOR A PERMIT TO CONSTRUCT, OPERATE, MODIFY OR CLOSE A
SOLID WASTE MANAGEMENT FACILITY
Please Type or Print

PART A. GENERAL INFORMATION

1. Type of disposal facility (check all that apply):
O Class | Landfill O Ash Monofill
Class Il Landfill O Asbestos Monofill

O Industrial Solid Waste
O Other (describe):

NOTE: Waste Processing Facilities should apply on Form 62-701.900(4), FAC;
Yard Trash Disposal Facilities should notify on Form 62-701.900(3), FAC;
Compost Facilities should apply on Form 62-709.901(1), FAC; and
C&D Disposal Facilities should apply on Form 62-701.900(6), FAC

2. Type of application:
O Construction
O Operation
Construction/Operation
O Closure
O Long-term Care Only

3. Classification of application:
O New @ Substantial Modification
O Renewal O Intermediate Modification

O Minor Modification

4. Facility name: ENterprise Road Class Il Recycling and Disposal Facility
5. DEP ID number: SVWD/51/87895

Pasco

County:

6. Facility location (main entrance):
The main entrance gate is on the north side of Enterprise Road, 1.5 miles east

C.R. 35 Alt. The address is 41111 Enterprise Road in Dade City, Florida 33525.

7. Location coordinates:
Section: 5and 8 Township: 25S Range: 22E
Latitude: 28 - 19 . 93 * Longitude: 82 - 08 . 06 “
Datum: NGVD 29 Coordinate method: State Plane West
Collected by: Professional Land Surveyor Company/Affiliation: " ket Surveying and Photogrammetry

DEP Form 62-701.900(1)
Effective February 15, 2015
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8. Applicant name (operating authority): Angelo's Aggregate Materials, Ltd.

855 28th St. South St. Petersburg  FL 33712
Street or P.O. Box City State  Zip

Contact person: 90NN Arnold, P.E. (813, 477-1719

Tite: Pirector of Engineering & Facilities

Mailing address:

Telephone:

john.phillip.arnold@gmail.com
E-Mail address (if available)

Locklear & Associates, Inc.

9. Authorized agent/Consultant:

4140 NW 37th Place, Suite A Gainesville FL 32606
Street or P.O. Box City State  Zip
Contact person: LiSa Baker, P.E. (352, 672-6867

Title: Engineering Division Director

Mailing address:

Telephone:

lisa@locklearconsulting.com
E-Mail address (if available)

10. Landowner (if different than applicant): Same as Appllcant

Mailing address:

Street or P.O. Box City State  Zip

Contact person: Telephone: ( )

E-Mail address (if available)
11. Cities, towns, and areas to be served:

Pasco County and surrounding areas

12. Population to be served: .

Current: 487,588 (Pasco County 2015 Census Est) 'I;Ir\:)?é\gﬁgrrw: 540,367 (Pasco County 2020 Projections)
13. Date site will be ready to be inspected for completion: N/A
14, Expected life of the facility: 10+ years
15. Estimated costs:

Total Construction: $ N/A Closing Costs: $
16. Anticipated construction starting and completion dates:

From: ONgoing To: ONgoINg
17. Expected volume or weight of waste to be received:

yds®/day 550 +/- tons/day gallons/day

DEP Form 62-701.900(1)
Effective February 15, 2015
Page 5 of 36



PART B. DISPOSAL FACILITY GENERAL INFORMATION

1.

8.

Provide brief description of disposal facility design and operations planned under this application:
This application is submitted as a modification of construction and operations

for an existing, permitted Class Il landfill. Please refer to the introduction

for details on changes and updates submitted as part of this application.

Facility site supervisor: Alfredo "Freddie” Martinez

Title: LaNdfill Manager Telephone: 352, 567-7676

N/A

E-Mail address (if available)

Disposal area: Total acres: 67.0 Used acres: 50.5 Available acres: 16.5
Weighing scales used:[0 Yes| No

Security to prevent unauthorized use:l? Yes I_ No

Charge for waste received: +/- $9.00 $lyds® $/ton
Surrounding land use, zoning:

O Residential O Industrial

Agricultural O None

O Commercial O Other (describe):

Surrounding zoning is AC (Agricultural Commercial) and AR (Agricultural Residential).

Types of waste received:

O Household @ C & D debris

O Commercial O Shredded/cut tires
O Incinerator/WTE ash @ Yard trash

O Treated biomedical O Septic tank

O Water treatment sludge O Industrial

O Air treatment sludge O Industrial sludge
O Agricultural O Domestic sludge
Asbestos @ Other (describe):

Class Il waste

DEP Form 62-701.900(1)
Effective February 15, 2015
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Salvaging permitted:|_ Yes I? No

Attendant:[0_ Yes| |No Trained operator:[0 |Yes| |No
Trained spotters:FYesl_ No Number of spotters used: 1-2
Site located in: O Floodplain O Wetlands Other (describe):

Orange groves

Monday through Friday, Saturday

Days of operation:

7 amto 6 pm (M-F); 7 am - 2 pm (Sat)

Hours of operation:

Days working face covered: Once per week

Elevation of water table: 55 - 70 ft. Datum Used: NGVD 29

21

Number of monitoring wells:

Number of surface monitoring points: 0

Gas controls used:[0 Yes| No Type controls:| | Active[0 |Passive
Gas flaring[ | Yes[o No Gas recovery:[ Yes[o No
Landfill unit liner type:

O Natural soils O Double geomembrane

Single clay liner O Geomembrane & composite

O Single geomembrane O Double composite

O Single composite O None

O Slurry wall O Other (describe):

Leachate collection method:

O Collection pipes O Double geomembrane
O Geonets O Gravel layer

O Well points O Interceptor trench

O Perimeter ditch O None

Other (describe):

Gravity drainage to temporary stormwater pond (Cell 14) and proposed Pond 3.

Pond 3 will be an industrial wastewater pond.

DEP Form 62-701.900(1)
Effective February 15, 2015
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22. Leachate storage method:

O Tanks O Surface impoundments
O Other (describe):
None
23. Leachate treatment method:
O Oxidation O Chemical treatment
O Secondary O Settling
O Advanced O None

@ Other (describe):
As described in the IW permit application, the leachate will be treated by dilution and evaporation.

24. Leachate disposal method:
O Recirculated O Pumped to WWTP
O Transported to WWTP O Discharged to surface water/wetland
O Injection well @ Percolation ponds
O Evaporation O Spray irrigation

O Other (describe):
A portion of the leachate will be disposed in a percolation pond.

25. For leachate discharged to surface waters:

Name and Class of receiving water:

N/A

DEP Form 62-701.900(1)
Effective February 15, 2015
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26. Storm Water:

Collected|0 Yes| |No

Type of treatment:
100 year, 24-hour storm event retained on-site without discharge.

Name and Class of receiving water:
None

27. Environmental Resources Permit (ERP) number or status:

ERP 51-0172489-006

DEP Form 62-701.900(1)
Effective February 15, 2015
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PART C. PROHIBITIONS (62-701.300, FAC)

LOCATION
<O Section 4

s [

s [

s [

s [

s [

s [

s [

s [

s [

s [

s [

DEP Form 62-701.900(1)
Effective February 15, 2015

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

1. Provide documentation that each of the siting criteria will be satisfied for
the facility; (62-701.300(2), FAC)

2. If the facility qualifies for any of the exemptions contained in Rules 62-

701.300(12), (13) and (16) through (18), FAC, then document this
qualification(s);

3. Provide documentation that the facility will be in compliance with the
burning restrictions; (62-701.300(3), FAC)

4. Provide documentation that the facility will be in compliance with the
hazardous waste restrictions; (62-701.300(4), FAC)

5. Provide documentation that the facility will be in compliance with the PCB
disposal restrictions; (62-701.300(5), FAC)

6. Provide documentation that the facility will be in compliance with the
biomedical waste restrictions; (62-701.300(6), FAC)

7. Provide documentation that the facility will be in compliance with the
Class | surface water restrictions; (62-701.300(7), FAC)

8. Provide documentation that the facility will be in compliance with the
special waste for landfills restrictions; (62-701.300(8), FAC)

9. Provide documentation that the facility will be in compliance with the liquid
restrictions; (62-701.300(10), FAC)

10. Provide documentation that the facility will be in compliance with the used
oil and oily waste restrictions; (62-701.300(11), FAC)

11. Provide documentation that the facility will be in compliance with the CCA
treated wood restrictions; (62-701.300(14), FAC)

12. Provide documentation that the facility will be in compliance with the dust
control restrictions; (62-701.300(15), FAC)

Page 10 of 36



PART D. SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL (62-701.320, FAC)

LOCATION

<O Section 1 A O

Sections 1 & 3
s [O N/A [

Cover Letter
s O N/A O

Section 1

s N/A [

Cover Letter
s O N/A O

Section 3

s [O N/A [

Sec. 3, App 3-A & Sec. 7

s N/A [

Section 3, App 3-B

s O N/A O
Section 4

s [O N/A [

s [ N/A [

Section 4

s N/A [

Section 4

s [O N/A [

Section 4

s N/A [

DEP Form 62-701.900(1)
Effective February 15, 2015

N/c O

N/c O

N/c

N/c O

N/c O

N/c O

N/c O

N/c O

N/c

N/c O

N/c O

N/c

N/c O

1. A minimum of one completed electronic application form, all supporting
data and reports; (62-701.320(5)(a), FAC)

2. Engineering and/or professional certification (signature, date, and seal)

provided on the applications and all engineering plans, reports, and
supporting information for the application; (62-701.320(6), FAC)

3. A letter of transmittal to the Department; (62-701.320(7)(a), FAC)

4. A completed application form dated and signed by the applicant; (62-
701.320(7)(b), FAC)

5. Permit fee specified in Rule 62-701.315, FAC in check or money order,
payable to the Department; (62-701.320(7)(c), FAC)

6. An engineering report addressing the requirements of this rule and with

the following format: a cover sheet, text printed on 8 %2 inch by 11 inch
consecutively numbered pages, a table of contents or index, the body of the
report and all appendices including an operation plan, contingency plan,
illustrative charts and graphs, records or logs of tests and investigations,
engineering calculations; (62-701.320(7)(d), FAC)

7. Operation Plan and Closure Plan; (62-701.320(7)(e)1, FAC)

8. Contingency Plan; (62-701.320(7)(e)2, FAC)

9. Plans or drawings for the solid waste management facilities in appropriate

format (including sheet size restrictions, cover sheet, legends, north arrow,
horizontal and vertical scales, elevations referenced to NGVD 1929)
showing: (62-701.320(7)(f), FAC)

a. A regional map or plan with the project location in relation to major
roadways and population centers;

b. A vicinity map or aerial photograph no more than one year old

showing the facility site and relevant surface features located within
1000 feet of the facility;

c. A site plan showing all property boundaries certified by a Florida
Licensed Professional Surveyor and Mapper;

d. Other necessary details to support the engineering report,
including referencing elevations to a consistent, nationally

recognized datum, and identifying the method used for collecting
latitude and longitude data;
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s [

s [

s [

s [O

s

s [

PART E.

s

s [O

s
s
s
s
s

LOCATION

Section 2, Part D-2

Section 3, App 3-C

LOCATION

Section 3, App 3-C

Section 4

Section 4

Section 5

Section 2 Part G-1

Section 4

Section 4

DEP Form 62-701.900(1)
Effective February 15, 2015

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A [
N/A [
N/A [
N/A [

N/A O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c

N/c O
N/c [
N/c O
N/c [

N/c

PART D CONTINUED

10. Documentation that the applicant either owns the property or has legal
authority from the property owner to use the site; (62-701.320(7)(g), FAC)

11. For facilities owned or operated by a county, provide a description of

how, if any, the facilities covered in this application will contribute to the
county’s achievement of the waste reduction and recycling goals contained in
Section 403.706, FS; (62-701.320(7)(h), FAC)

12. Provide a history and description of any enforcement actions taken by the

Department against the applicant for violations of applicable statutes, rules,
orders, or permit conditions relating to the operation of any solid waste
management facility in the state; (62-701.320(7)(i), FAC)

13. Proof of publication in a newspaper of general circulation of notice of

application for a permit to construct or substantially modify a solid waste
management facility; (62-701.320(8), FAC)

14. Provide a description of how the requirements for airport safety will be

achieved, including proof of required notices if applicable. If exempt, explain
how the exemption applies; (62-701.320(13), FAC)

15. Explain how the operator and spotter training requirements and special
criteria will be satisfied for the facility; (62-701.320(15), FAC)

LANDFILL PERMIT REQUIREMENTS (62-701.330, FAC)

1. Regional map or aerial photograph no more than five years old showing all

airports that are located within five miles of the proposed landfill; (62-
701.330(3)(a), FAC)

2. Plot plan with a scale not greater than 200 feet to the inch showing: (62-
701.330(3)(b), FAC)

a. Dimensions;

b. Locations of proposed and existing water quality monitoring wells;
c. Locations of soil borings;

d. Proposed plan of trenching or disposal areas;

e. Cross sections showing original elevations and proposed final

contours which shall be included either on the plot plan or on
separate sheets;
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LOCATION
<O Section 4

<O Section 4

<O Section 4

<O Section 4

s [

<O Section 4

<O Section 4

<O Section 4

s [

<O Section 4

s [

s [

s [

s [

<O Section 4

s [

s [

s [

DEP Form 62-701.900(1)
Effective February 15, 2015

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/C O

N/c O

N/c O

N/c

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

PART E CONTINUED
f. Any previously filled waste disposal areas;
g. Fencing or other measures to restrict access;

3. Topographic maps with a scale not greater than 200 feet to the inch with
five foot contour intervals showing: (62-701.330(3)(c), FAC)

a. Proposed fill areas;

b. Borrow areas;

c. Access roads;

d. Grades required for proper drainage;

e. Cross sections of lifts;

f. Special drainage devices if necessary;

g. Fencing;

h. Equipment facilities;

4. A report on the landfill describing the following: (62-701.330(3)(d), FAC)

a. The current and projected population and area to be served by the
proposed site;

b. The anticipated type, annual quantity, and source of solid waste
expressed in tons;

c. Planned active life of the facility, the final design height of the
facility, and the maximum height of the facility during its operation;

d. The source and type of cover material used for the landfill;

5. Provide evidence that an approved laboratory shall conduct water quality

monitoring for the facility in accordance with Chapter 62-160, FAC; (62-
701.330(3)(g), FAC

6. Provide a statement of how the applicant will demonstrate financial

responsibility for the closing and long-term care of the landfill; (62-
701.330(3)(h), FAC)
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PART F. GENERAL CRITERIA FOR LANDFILLS (62-701.340, FAC)

LOCATION

Section 3, App 3-C
S N/A O Ne O 1. Describe (and show on a Federal Insurance Administration flood map, if
available) how the landfill or solid waste disposal unit shall not be located in
the 100 year floodplain where it will restrict the flow of the 100 year flood,
reduce the temporary water storage capacity of the floodplain unless
compensating storage is provided, or result in a washout of solid waste; (62-
701.340(3)(b), FAC)

<O Section 4

N/A O Nne O 2. Describe how the minimum horizontal separation between waste deposits

in the landfill and the landfill property boundary shall be 100 feet, measured
from the toe of the proposed final cover slope; (62-701.340(3)(c), FAC)

PART G. LANDFILL CONSTRUCTION REQUIREMENTS (62-701.400, FAC)

LOCATION

sd Section 3 N/A O Nne O 1. Describe how the landfill shall be designed so the solid waste disposal

units will be constructed and closed at planned intervals throughout the
design period of the landfill, and shall be designed to achieve a minimum
factor of safety of 1.5 using peak strength values to prevent failures of side
slopes and deep-seated failures; (62-701.400(2), FAC)

Section 2, part G-1

s O N/A O Ne O 2. Landfill liner requirements; (62-701.400(3), FAC)
s N/A O Ne O a. General construction requirements; (62-701.400(3)(a), FAC)
s N/A O Ne O (1) Provide test information and documentation to ensure the

liner will be constructed of materials that have appropriate
physical, chemical, and mechanical properties to prevent

failure;
s N/A O N/ O (2) Document foundation is adequate to prevent liner failure;
s N/A O N/ O (3) Constructed so bottom liner will not be adversely impacted

by fluctuations of the ground water;

s N/A O Ne O (4) Designed to resist hydrostatic uplift if bottom liner located
below seasonal high ground water table;

s N/A O Nnc O (5) Installed to cover all surrounding earth which could come
into contact with the waste or leachate;

DEP Form 62-701.900(1)
Effective February 15, 2015
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LOCATION PART G CONTINUED

s N/A O Ne O b. Composite liners; (62-701.400(3)(b), FAC)

s N/A O Ne O (1) Upper geomembrane thickness and properties;

s N/A O Ne O 2) Design leachate head for primary leachate collection and
removal system (LCRS) including leachate recirculation if
appropriate;

s N/A O Nnc O (3) Design thickness in accordance with Table A and number of

lifts planned for lower soil component;

s N/A O Ne O c. Double liners; (62-701.400(3)(c), FAC)
s N/A O Ne O (1) Upper and lower geomembrane thickness and properties;
s N/A O Ne O 2) Design leachate head for primary LCRS to limit the head to

one foot above the liner;

s N/A O Nne O (3) Lower geomembrane sub-base design;

s N/A O Nnc O (4) Leak detection and secondary leachate collection system

minimum design criteria (k = 10 cm/sec, head on lower liner
< linch, head not to exceed thickness of drainage layer);

s N/A O Ne O d. Standards for geosynthetic components; (62-701.400(3)(d), FAC)

s N/A O Ne O (1) Factory and field seam test methods to ensure all
geomembrane seams achieve the minimum specifications;

s N/A O Nne O (2) Geomembranes to be used shall pass a continuous spark
test by the manufacturer;

s N/A O Nnc O (3) Design of 24-inch-thick protective layer above upper
geomembrane liner;

s N/A O Ne O (4) Describe operational plans to protect the liner and leachate

collection system when placing the first layer of waste above
a 24-inch-thick protective layer;

s N/A O Ne O (5) HDPE geomembranes, if used, meet the specifications in

GRI GM13, and LLDPE geomembranes, if used, meet the
specifications in GRI GM17;

s N/A O Nnc O (6) PVC geomembranes, if used, meet the specifications in
PGI 1104,

DEP Form 62-701.900(1)
Effective February 15, 2015
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LOCATION PART G CONTINUED

s N/A O Nc O (7) Interface shear strength testing results of the actual
components which will be used in the liner system;

s N/A O Ne O (8) Transmissivity testing results of geonets if they are used in
the liner system;

s N/A O Ne O (9) Hydraulic conductivity testing results of geosynthetic clay
liners if they are used in the liner system;

s N/A O Nc O e. Geosynthetic specification requirements; (62-701.400(3)(e), FAC)

s N/A O Nne O (1) Definition and qualifications of the designer, manufacturer,
installer, QA consultant and laboratory, and QA program;

s N/A O Ne O 2) Material specifications for geomembranes, geocomposites,
geotextiles, geogrids, and geonets;

s N/A O Ne O (3) Manufacturing and fabrication specifications including

geomembrane raw material and roll QA, fabrication
personnel qualifications, seaming equipment and
procedures, overlaps, trial seams, destructive and non-
destructive seam testing, seam testing location, frequency,
procedure, sample size, and geomembrane repairs;

s N/A O Ne O (4) Geomembrane installation specifications including

earthwork, conformance testing, geomembrane placement,
installation personnel qualifications, field seaming and
testing, overlapping and repairs, materials in contact with
geomembranes, and procedures for lining system
acceptance;

s N/A O Nne O (5) Geotextile and geogrids specifications including handling
and placement, conformance testing, seams and overlaps,
repair, and placement of soil materials and any overlying
materials;

s N/A O Ne O (6) Geonet and geocomposites specifications including handling
and placement, conformance testing, stacking and joining,
repair, and placement of soil materials and any overlying
materials;

s N/A O Nnc O (7) Geosynthetic clay liner specifications including handling and
placement, conformance testing, seams and overlaps,
repair, and placement of soil materials and any overlying
materials;

DEP Form 62-701.900(1)
Effective February 15, 2015
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LOCATION PART G CONTINUED

s N/A O Ne O f. Standards for soil liner components; (62-701.400(3)(f), FAC)

s N/A O Ne O (1) Description of construction procedures including over-
excavation and backfilling to preclude structural
inconsistencies and procedures for placing and compacting
soil components in layers;

s N/A O Nnc O (2) Demonstration of compatibility of the soil component with

actual or simulated leachate in accordance with EPA Test
Method 9100, or an equivalent test method;

s N/A O Ne O (3) Procedures for testing in situ soils to demonstrate they meet
the specifications for soil liners;

s N/A O Ne O (4) Specifications for soil component of liner including at a
minimum:
s N/A O Nnc O (a) Allowable particle size distribution, and Atterberg

limits including shrinkage limit;

s N/A O Nnc O (b) Placement moisture and dry density criteria;

s N/A O Nnc O (c) Maximum laboratory-determined saturated hydraulic
conductivity using simulated leachate;

s N/A O Ne O (d) Minimum thickness of soil liner;

s N/A O Ne O (e) Lift thickness;

s N/A O Nne O () Surface preparation (scarification);

s N/A O Ne O (@) Type and percentage of clay mineral within the soil
component;

s N/A O Ne O (5) Procedures for constructing and using a field test section to

document the desired saturated hydraulic conductivity and
thickness can be achieved in the field;

s N/A O Ne O g. If a Class Ill landfill is to be constructed with a bottom liner system,

provide a description of how the minimum requirements for the liner
will be achieved,;
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LOCATION
<O Section 3

sO Section 3

<O Section 3

<O Section 3

<O Section 3

<O Section 3

<O Section 3

<O Section 3

<O Section 3

<O Section 3

s [
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s [

s [

s [

s [
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N/A O
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N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O
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N/c O

N/c O

N/c O
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PART G CONTINUED

3. Leachate collection and removal system (LCRS); (62-701.400(4), FAC)

a. The primary and secondary LCRS requirements; (62-
701.400(4)(a), FAC)

1)

(2)

3)

(4)

Constructed of materials chemically resistant to the waste
and leachate;

Have sufficient mechanical properties to prevent collapse
under pressure;

Have granular material or synthetic geotextile to prevent
clogging;

Have a method for testing and cleaning clogged pipes or

contingent designs for reducing leachate around failed
areas;

b. Other LCRS requirements; (62-701.400(4)(b), (c) and (d), FAC

1)

(@)

3)

(4)

(5)

Bottom 12 inches having hydraulic conductivity = 1 x 103
cm/sec;

Total thickness of 24 inches of material chemically resistant
to the waste and leachate;

Bottom slope design to accommodate for predicted
settlement and still meet minimum slope requirements;

Demonstration that synthetic drainage material, if used, is

equivalent or better than granular material in chemical
compatibility, flow under load, and protection of
geomembranes liner;

Schedule provided for routine maintenance of LCRS.

4. Leachate recirculation; (62-701.400(5), FAC)

a. Describe general procedures for recirculating leachate;

b. Describe procedures for controlling leachate runoff and minimizing
mixing of leachate runoff with storm water;

c. Describe procedures for preventing perched water conditions and
gas buildup;
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LOCATION PART G CONTINUED

s N/A O Nc O d. Describe alternate methods for leachate management when it
cannot be recirculated due to weather or runoff conditions, surface
seeps, wind-blown spray, or elevated levels of leachate head on the
liner;

s N/A O Ne O e. Describe methods of gas management in accordance with Rule
62-701.530, FAC;

s N/A O Nne O f. If leachate irrigation is proposed, describe treatment methods and
standards for leachate treatment prior to irrigation over final cover,
and provide documentation that irrigation does not contribute
significantly to leachate generation;

s N/A O Ne O 5. Leachate storage tanks and leachate surface impoundments; (62-
701.400(6), FAC)

s N/A O Ne O a. Surface impoundment requirements; (62-701.400(6)(b), FAC)

s N/A O Ne O (1) Documentation that the design of the bottom liner will not be
adversely impacted by fluctuations of the ground water;

s N/A O Nnc O (2) Designed in segments to allow for inspection and repair, as
needed, without interruption of service;

s N/A O Ne O (3) General design requirements;

s N/A O Ne O (a) Double liner system consisting of an upper and
lower 60-mil minimum thickness geomembrane;

s N/A O Ne O (b) Leak detection and collection system with hydraulic
conductivity = 1 cm/sec;

s N/A O Nnc O (c) Lower geomembrane place on subbase = 6 inches

thick with k < 1 x 10-° cm/sec or on an approved
geosynthetic clay liner with k < 1 x 107 cm/sec;

s N/A O Ne O (d) Design calculation to predict potential leakage
through the upper liner;

s N/A O Ne O (e) Daily inspection requirements, and notification and

corrective action requirements if leakage rates
exceed that predicted by design calculations;

s N/A O Ne O (4) Description of procedures to prevent uplift, if applicable;
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N/A O

N/A O

N/A O

N/A O
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N/c O

N/c O

N/c O

N/c

N/c O

N/c O

N/c O

N/c

(5)

(6)

PART G CONTINUED

Design calculations to demonstrate minimum two feet of
freeboard will be maintained;

Procedures for controlling vectors and off-site odors;

b. Above-ground leachate storage tanks; (62-701.400(6)(c), FAC)

1)

(2)

3)

(4)

()

(6)

(7)

Describe tank materials of construction and ensure
foundation is sufficient to support tank;

Describe procedures for cathodic protection for the tank, if
needed;

Describe exterior painting and interior lining of the tank to
protect it from the weather and the leachate stored,;

Describe secondary containment design to ensure adequate

capacity will be provided and compatibility of materials of
construction;

Describe design to remove and dispose of stormwater from
the secondary containment system;

Describe an overfill prevention system, such as level

sensors, gauges, alarms, and shutoff controls to prevent
overfilling;

Inspections, corrective action, and reporting requirements;

(a) Weekly inspection of overfill prevention system;
(b) Weekly inspection of exposed tank exteriors;
(c) Inspection of tank interiors when tank is drained, or

at least every three years;

(d) Procedures for immediate corrective action if failures
detected;
(e) Inspection reports available for Department review;

c. Underground leachate storage tanks; (62-701.400(6)(d), FAC)
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LOCATION PART G CONTINUED

s N/A O Ne O (1) Describe materials of construction;

s N/A O Ne O 2) A double-walled tank design system to be used with the
following requirements:

s N/A O Nnc O (a) Interstitial space monitoring at least weekly;

s N/A O Nnc O (b) Corrosion protection provided for primary tank
interior and external surface of outer shell;

s N/A O Nnc O (c) Interior tank coatings compatible with stored
leachate;

s N/A O Ne O (d) Cathodic protection inspected weekly and repaired
as needed;

s N/A O Ne O (3) Describe an overfill prevention system, such as level

sensors, gauges, alarms, and shutoff controls to prevent
overfilling, and provide for weekly inspections;

s N/A O Nnc O (4) Inspection reports available for Department review;

s N/A O Nnc O 6. Liner systems construction quality assurance (CQA); (62-701.400(7), FAC)

s N/A O Ne O a. Provide CQA Plan including:

s N/A O Ne O (1) Specifications and construction requirements for liner
system;

s N/A O Nne O (2) Detailed description of quality control testing procedures and

frequencies;

s N/A O Nnc O (3) Identification of supervising professional engineer;

s N/A O Ne O (4) Identify responsibility and authority of all appropriate
organizations and key personnel involved in the construction
project;

s N/A O Ne O (5) State qualifications of CQA professional engineer and

support personnel;

DEP Form 62-701.900(1)
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LOCATION PART G CONTINUED

s N/A O Ne O (6) Description of CQA reporting forms and documents;

s N/A O Ne O b. An independent laboratory experienced in the testing of
geosynthetics to perform required testing;

s N/A O Nnc O 7. Soil liner CQA; (62-701.400(8), FAC)

s N/A O Nnc O a. Documentation that an adequate borrow source has been located

with test results, or description of the field exploration and laboratory
testing program to define a suitable borrow source;

s N/A O Ne O b. Description of field test section construction and test methods to
be implemented prior to liner installation;

s N/A O Ne O c. Description of field test methods, including rejection criteria and
corrective measures to insure proper liner installation;

s N/A O Nnc O 8. For surface water management systems at aboveground disposal units,
provide documentation showing the design of any features intended to
convey stormwater to a permitted or exempted treatment system; (62-
701.400(9), FAC)

s N/A O Nnc O 9. Gas control systems; (62-701.400(10), FAC)

s N/A O Ne O a. Provide documentation that if the landfill is receiving degradable

wastes, it will have a gas control system complying with the
requirements of Rule 62-701.530, FAC;

s N/A O Nnc O 10. For landfills designed in ground water, provide documentation that the

landfill will provide a degree of protection equivalent to landfills designed with
bottom liners not in contact with ground water; (62-701.400(11), FAC)

PART H. HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS (62-701.410(2), FAC)

LOCATION

Section 2 Part G-1 . o L ) ) .
s O N/A O Ne O 1. Submit a hydrogeological investigation and site report including at least

the following information:

Section 2 Part G-1
s O N/A O Ne O a. Regional and site specific geology and hydrology;

Section 2 Part G-1
sd N/A O Nne O b. Direction and rate of ground water and surface water flow

including seasonal variations;

DEP Form 62-701.900(1)
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LOCATION

Section 2 Part G-1

PART H CONTINUED

s O N/A O Ne O c. Background quality of ground water and surface water;
Section 2 Part G-1
s O N/A O Ne O d. Any on-site hydraulic connections between aquifers;
Section 2 Part G-1
s O N/A O Ne O e. Site stratigraphy and aquifer characteristics for confining layers,
semi-confining layers, and all aquifers below the site that may be
affected by the disposal facility;
Section 2 Part G-1
sd N/A O Nne O f. Description of topography, soil types, and surface water drainage
systems;
Section 3 Appendix 3-C
s O N/A O Ne O g. Inventory of all public and private water wells within a one mile
radius of the site including, where available, well top of casing and
bottom elevations, name of owner, age and usage of each well,
stratigraphic unit screened, well construction technique, and static
water level;
s N/A O N/c 0O h. Identify and locate any existing contaminated areas on the site;
Section 3, App 3-C
sd N/A O Nne O i. Include a map showing the locations of all potable wells within 500
feet of the waste storage and disposal areas;
Section 2 Part G-1
sd N/A O Nne O 2. Report signed, sealed, and dated by P.E. and/or P.G.
PART I. GEOTECHNICAL INVESTIGATION REQUIREMENTS (62-701.410(3) and (4), FAC)
LOCATION
Section 2 Part I-1 ) ) o o o ) )
sd N/A O Nne O 1. Submit a geotechnical site investigation report defining the engineering
properties of the site including at least the following:
Section 2 Part I-1
sd N/A O Nne O a. Description of subsurface conditions including soil stratigraphy
and ground water table conditions;
Section 2 Part I-1
s O N/A O Ne O b. Investigate for the presence of muck, previously filled areas, soft
ground, and lineaments;
Section 2 Part I-1
s O N/A O Ne O c. Estimates of average and maximum high water table across the
site;
Section 2 Part I-1
sd N/A O Nne O d. Evaluation of potential for fault areas and seismic impact zones;
Section 2 Part I-2
sd N/A O Nne O e. Foundation analysis including:

DEP Form 62-701.900(1)
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LOCATION

Section 2 Part |-2

PART | CONTINUED

s O N/A O Ne O (1) Foundation bearing capacity analysis;
Section 2 Part I-2
s O N/A O Ne O 2) Total and differential subgrade settlement analysis;
Section 2 Part I-2
s O N/A O Ne O (3) Slope stability analysis;
Section 2 Part I-1
sd N/A O Nne O f. Evaluation of potential for sinkholes and sinkhole activity at the site
that is based upon the investigations required in Rule 62-
701.410(3)(f), F.A.C.;
Attachment 1 _ o o _
sd N/A O Nne O g. A geotechnical report providing a description of methods used in
the investigation, and includes soil boring logs, laboratory results,
analytical calculations, cross sections, interpretations, conclusions,
and a description of any engineering measures proposed for the site;
Sec. 2 Part G-1 & I-2
s O N/A O Ne O 2. Report signed, sealed, and dated by P.E. and/or P.G.
PART J. VERTICAL EXPANSION OF LANDFILLS (62-701.430, FAC)
LOCATION

s N/A O Nnc O 1. Describe how the vertical expansion shall not cause or contribute to any
violations of water quality standards or criteria, shall not cause objectionable
odors, or adversely affect the closure design of the existing landfill;

s N/A O Ne O 2. Describe how the vertical expansion over unlined landfills will meet the
requirements of Rule 62-701.400, FAC with the exceptions of Rule 62-
701.430(1)(c), FAC;

s N/A O Nnc O 3. Provide foundation and settlement analysis for the vertical expansion;

s N/A O Ne O 4. Provide total settlement calculations demonstrating that the final elevations
of the lining system, gravity drainage, and no other component of the design
will be adversely affected,;

s N/A O Ne O 5. Minimum stability factor of safety of 1.5 for the lining system component
interface stability and for deep stability;

s N/A O Ne O 6. Provide documentation to show the surface water management system
will not be adversely affected by the vertical expansion;

s N/A O Nnc O 7. Provide gas control designs to prevent accumulation of gas under the new

DEP Form 62-701.900(1)
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PART K. LANDFILL OPERATION REQUIREMENTS (62-701.500, FAC)

LOCATION

s [

Section 3, App 3-A
s O

s [

s [

s [

s [

s [

Section 3, App 3-A
S

s [

Section 3, App 3-A
s O

<O Section 5

s [

s [

s [

s [

s [
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N/c O

N/c O

1. Provide documentation that the landfill will have at least one trained

operator during operation and at least one trained spotter at each working
face; (62-701.500(1), FAC)

2. Provide a landfill operation plan including procedures for: (62-701.500(2),
FAC)

a. Designating responsible operating and maintenance personnel,

b. Emergency preparedness and response, as required in subsection
62-701.320(16), FAC;

c. Controlling types of waste received at the landfill;

d. Weighing incoming waste;

e. Vehicle traffic control and unloading;

f. Method and sequence of filling waste;

g. Waste compaction and application of cover;

h. Operations of gas, leachate, and stormwater controls;

i. Water quality monitoring;

j- Maintaining and cleaning the leachate collection system;

3. Provide a description of the landfill operation record to be used at the

landfill, details as to location of where various operational records will be kept
(i.e. DEP permit, engineering drawings, water quality records, etc.); (62-
701.500(3), FAC)

4. Describe the waste records that will be compiled monthly and provided to
the Department annually; (62-701.500(4), FAC)

5. Describe methods of access control; (62-701.500(5), FAC)

6. Describe load checking program to be implemented at the landfill to

discourage disposal of unauthorized waste at the landfill; (62-701.500(6),
FAC)
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LOCATION PART K CONTINUED

s N/A O Nc O 7. Describe procedures for spreading and compacting waste at the landfill
that include: (62-701.500(7), FAC)

s N/A O Nc O a. Waste layer thickness and compaction frequencies;

s N/A O Nnc O b. Special considerations for first layer of waste placed above the
liner and leachate collection system;

s N/A O N/c 0O c. Slopes of cell working face and side grades above land surface,
and planned lift depths during operation;

s N/A O Ne O d. Maximum width of working face;

s N/A O Nc O e. Description of type of initial cover to be used at the facility that
controls:

s N/A O Nc O (1) Vector breeding/animal attraction;

s N/A O N/c 0O (2) Fires;

s N/A O N/c 0O (3) Odors;

s N/A O N/c 0O (4) Blowing litter;

s N/A O Nc O (5) Moisture infiltration;

s N/A O Nc O f. Procedures for applying initial cover, including minimum cover

frequencies;

s N/A O N/c 0O g. Procedures for applying intermediate cover;

s N/A O N/c 0O h. Time frames for applying final cover;

s N/A O N/c 0O i. Procedures for controlling scavenging and salvaging;
s N/A O Nc O j. Description of litter policing methods;

s N/A O Nc O k. Erosion control procedures;
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PART K CONTINUED

8. Describe operational procedures for leachate management including: (62-
701.500(8), FAC)

a. Leachate level monitoring;

b. Operation and maintenance of leachate collection and removal
system, and treatment as required;

c. Procedures for managing leachate if it becomes regulated as a
hazardous waste;

d. Identification of treatment or disposal facilities that may be used
for off-site discharge and treatment of leachate;

e. Contingency plan for managing leachate during emergencies or
equipment problems;

f. Procedures for recording quantities of leachate generated in
gal/day and including this in the operating record;

g. Procedures for comparing precipitation experienced at the landfill

with leachate generation rates and including this information in the
operating record;

h. Procedures for water pressure cleaning or video inspecting
leachate collection systems;

9. Describe how the landfill receiving degradable wastes shall implement a

gas management system meeting the requirements of Rule 62-701.530,
FAC; (62-701.500(9), FAC)

10. Describe procedures for operating and maintaining the landfill stormwater

management system to comply with the requirements of Rule 62-701.400(9),
FAC; (62-701.500(10), FAC)

11. Equipment and operation feature requirements; (62-701.500(11), FAC)

a. Sufficient equipment for excavating, spreading, compacting, and
covering waste;

b. Reserve equipment or arrangements to obtain additional
equipment within 24 hours of breakdown;

c. Communications equipment;
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LOCATION

Section 3, App 3-A
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Section 5
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N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

PART K CONTINUED

d. Dust control methods;

e. Fire protection capabilities and procedures for notifying local fire

department authorities in emergencies;

f. Litter control devices;

0. Signs indicating operating authority, traffic flow, hours of
operation, and disposal restrictions;

12. Provide a description of all-weather access road, inside perimeter road,

and other on-site roads necessary for access at the landfill; (62-701
FAC)

.500(12),

13. Additional record keeping and reporting requirements; (62-701.500(13),

FAC)

a. Records used for developing permit applications and

supplemental information maintained for the design period of the

landfill;

b. Monitoring information, calibration and maintenance reco

rds, and

copies of reports required by permit maintained for at least 10 years;

c. Maintain annual estimates of the remaining life of constru

landfills, and of other permitted areas not yet constructed, a
submit this estimate annually to the Department;

cted
nd

d. Procedures for archiving and retrieving records which are more

than five years old;

WATER QUALITY MONITORING REQUIREMENTS (62-701.510, FAC)

1. A water quality monitoring plan shall be submitted describing the

proposed

ground water and surface water monitoring systems, and shall meet at least

the following requirements:

a. Based on the information obtained in the hydrogeological

investigation and signed, dated, and sealed by the P.G. or P.E. who

prepared it; (62-701.510(2)(a), FAC)

Page 28 of 36



LOCATION
<O Section 5

<O Section 5

<O Section 5

<O Section 5

<O Section 5

<O Section 5

<O Section 5

<O Section 5

<O Section 5

s [

s [

s [

s [

s [

<O Section 5

s [

DEP Form 62-701.900(1)
Effective February 15, 2015

N/A O

N/A O

N/A O
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N/A O
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N/c O
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N/c O
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N/c O
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N/c O

N/c O
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PART L CONTINUED

b. All sampling and analysis performed in accordance with Chapter
62-160, FAC; (62-701.510(2)(b), FAC)

c. Ground water monitoring requirements; (62-701.510(3), FAC)

1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

Detection wells located downgradient from and within 50 feet
of disposal units;

Downgradient compliance wells as required;

Background wells screened in all aquifers below the landfill
that may be affected by the landfill;

Location information for each monitoring well;

Well spacing no greater than 500 feet apart for downgradient

wells and no greater than 1500 feet apart for upgradient
wells, unless site specific conditions justify alternate well
spacings;

Properly selected well screen locations;

Monitoring wells constructed to provide representative
ground water samples;

Procedures for properly abandoning monitoring wells;

Detailed description of detection sensors, if proposed;

d. Surface water monitoring requirements; (62-701.510(4), FAC)

1)

(@)

Location of and justification for all proposed surface water
monitoring points;

Each monitoring location to be marked and its position
determined by a registered Florida land surveyor;

e. Initial and routine sampling frequency and requirements; (62-
701.510(5), FAC)

1)

Initial background ground water and surface water sampling
and analysis requirements;
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N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c

N/c O

N/c O

N/c O

N/c O

PART L CONTINUED
(2) Routine monitoring well sampling and analysis requirements;
3) Routine surface water sampling and analysis requirements;

f. Describe procedures for implementing evaluation monitoring,

prevention measures, and corrective action as required; (62-
701.510(6), FAC)

g. Water quality monitoring report requirements; (62-701.510(8),

FAC)

(1) Semi-annual report requirements; (see paragraphs 62-
701.510(5)(c) and (d), FAC for sampling frequencies)

(2) Documentation that the water quality data shall be provided
to the Department in an electronic format consistent with
requirements for importing into Department databases,
unless an alternate form of submittal is specified in the
permit;

3) Two and one-half year, or annual, report requirements, or

every five years if in long-term care, signed dated, and
sealed by P.G. or P.E.;

SPECIAL WASTE HANDLING REQUIREMENTS (62-701.520, FAC)

1. Describe procedures for managing motor vehicles; (62-701.520(1), FAC)

2. Describe procedures for landfilling shredded waste; (62-701.520(2), FAC)

3. Describe procedures for asbestos waste disposal; (62-701.520(3), FAC)

4. Describe procedures for disposal or management of contaminated soil;
(62-701.520(4), FAC)

5. Describe procedures for disposal of biological wastes; (62-701.520(5),
FAC)
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PART N. GAS MANAGEMENT SYSTEM REQUIREMENTS (62-701.530, FAC)

LOCATION
<O Section 3
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N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/A O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c O

N/c

N/c

N/c O

N/c O

1. Provide documentation for a gas management system that will: (62-
701.530(1), FAC)

a. Be designed to prevent concentrations of combustible gases from
exceeding 25% the LEL in structures and 100% the LEL at the
property boundary;

b. Be designed for site specific conditions;

c. Be designed to reduce gas pressure in the interior of the landfill;

d. Be designed to not interfere with the liner, leachate control
system, or final cover;

2. Provide documentation that will describe locations, construction details,
and procedures for monitoring gas at ambient monitoring points and with soil
monitoring probes; (62-701.530(2), FAC)

3. Provide documentation describing how the gas remediation plan and odor
remediation plan will be implemented; (62-701.530(3), FAC)

4. Landfill gas recovery facilities; (62-701.530(5), FAC)

a. Provide information required in Rules 62-701.320(7) and 62-
701.330(3), FAC;

b. Provide information required in Rule 62-701.600(4), FAC, where
relevant and practical,

c. Provide estimates of current and expected gas generation rates
and description of condensate disposal methods;

d. Provide description of procedures for condensate sampling,
analyzing, and data reporting;

e. Provide closure plan describing methods to control gas after

recovery facility ceases operation, and any other requirements
contained in Rule 62-701.400(10), FAC;
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PART O. LANDFILL FINAL CLOSURE REQUIREMENTS (62-701.600, FAC)

LOCATION
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1. Closure permit requirements; (62-701.600(2), FAC)

a. Application submitted to the Department at least 90 days prior to
final receipt of wastes;

b. Closure plan shall include the following:

(1) Closure design plan;

(2) Closure operation plan;

3) Plan for long-term care;

4 A demonstration that proof of financial assurance for long-

term care will be provided;

2. Closure design plan including the following requirements: (62-701.600(3),

a. Plan sheet showing phases of site closing;

b. Drawings showing existing topography and proposed final grades;

c. Provisions to close units when they reach approved design
dimensions;

d. Final elevations before settlement;

e. Side slope design including benches, terraces, down slope

drainage ways, energy dissipaters, and description of expected
precipitation effects;

f. Final cover installation plans including:

(1) CQA plan for installing and testing final cover;
(2) Schedule for installing final cover after final receipt of waste;
3) Description of drought resistant species to be used in the

vegetative cover;
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LOCATION PART O CONTINUED
<O Section 4

N/A O Nne O (4) Top gradient design to maximize runoff and minimize
erosion;
s N/A O Ne O (5) Provisions for cover material to be used for final cover
maintenance;
Section 4
s O N/A O Ne O g. Final cover design requirements;
ion 4
sd Sectio N/A O Nne O (1) Protective soil layer design;
ion 4
sd Sectio N/A O Nne O (2) Barrier soil layer design;
ion 4
sd Sectio N/A O Nne O (3) Erosion control vegetation;
s N/A O Ne O (4) Geomembrane barrier layer design;
s N/A O Ne O (5) Geosynthetic clay liner design, if used;
Section 2 Part I-2
s O N/A O Ne O (6) Stability analysis of the cover system and the disposed
waste;
Section 3, App 3-A
sd N/A O Nne O h. Proposed method of stormwater control;
s N/A O N/c 0O i. Proposed method of access control;
s N/A O Nc O j- Description of the proposed or existing gas management system

which complies with Rule 62-701.530, FAC;

s N/A O Ne O 3. Closure operation plan shall include: (62-701.600(4), FAC)

s N/A O Nc O a. Detailed description of actions which will be taken to close the
landfill;

s N/A O N/c 0O b. Time schedule for completion of closing and long-term care;

s N/A O N/c 0O c. Describe proposed method for demonstrating financial assurance

for long-term care;

s N/A O Nc O d. Operation of the water quality monitoring plan required in Rule 62-
701.510, FAC;
s N/A O Nc O e. Development and implementation of gas management system

required in Rule 62-701.530, FAC;

DEP Form 62-701.900(1)
Effective February 15, 2015
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LOCATION PART O CONTINUED

s N/A O N/c 0O 4. Certification of closure construction completion and final reports including:
(62-701.600(6), FAC)

s N/A O Ne O a. Survey monuments; (62-701.600(6)(a), FAC)

s N/A O Nc O b. Final survey report; (62-701.600(6)(b), FAC)

s N/A O Ne O c. Closure construction quality assurance report; (62-701.400(7),
FAC)

s N/A O N/c 0O 5. Declaration to the public; (62-701.600(7), FAC)

s N/A O N/c 0O 6. Official date of closing; (62-701.600(8), FAC)

s N/A O Ne O 7. Justification for and detailed description of procedures to be followed for

temporary closure of the landfill, if desired; (62-701.600(9), FAC)

PART P. OTHER CLOSURE PROCEDURES (62-701.610, FAC)

LOCATION

s N/A O N/c 0O 1. Describe how the requirements for use of closed solid waste disposal
areas will be achieved; (62-701.610(1), FAC)

s N/A O N/c 0O 2. Describe how the requirements for relocation of wastes will be achieved;
(62-701.610(2), FAC)

PART Q. LONG-TERM CARE (62-701.620, FAC)
LOCATION
s N/A O N/c 0O 1. Maintaining the gas collection and monitoring system; (62-701.620(5),
FAC)
s N/A O N/c 0O 2. Stabilization report requirements; (62-701.620(6), FAC)
s N/A O N/c 0O 3. Right of access; (62-701.620(7), FAC)
s N/A O Nc O 4. Requirements for replacement of monitoring devices; (62-701.620(8), FAC)
s N/A O Nc O 5. Completion of long-term care signed and sealed by professional engineer;

(62-701.620(9), FAC)

DEP Form 62-701.900(1)
Effective February 15, 2015
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PART R. FINANCIAL ASSURANCE (62-701.630, FAC)

LOCATION
Section 7, App 7-A ) . ) ) .
S N/A O Ne O 1. Provide cost estimates for closing, long-term care, and corrective action

costs estimated by a P.E. for a third party performing the work, on a per unit
basis, with the source of estimates indicated; (62-701.630(3) & (7), FAC)

s N/A O N/c 0O 2. Describe procedures for providing annual cost adjustments to the

Department based on inflation and changes in the closing, long-term care,
and corrective action plans; (62-701.630(4) & (8), FAC)

s N/A O N/c 0O 3. Describe funding mechanisms for providing proof of financial assurance

and include appropriate financial assurance forms. (62-701.630(5), (6), & (9),
FAC)

DEP Form 62-701.900(1)

Effective February 15, 2015
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PART S.
1.

Applicant:

The undersigned applicant or authorized representative of

CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

Angelos Aggregate Materials, LTD

is aware that statements made in this form and attached information

are an application for a modification

permit from the Florida Department of Environmental

Protection, and certifies that the information in this application is true, correct, and complete to the best of
hisfher knowledge and belief. Further, the undersigned agrees to comply with the provisions of Chapter 403,

Florida Statutes, arg all rules and regulations of the Department. It is understood that the Permit is not
transfefable } a

will be notified prior to the sale or legal transfer of the permitted facility.

855 28th Street South

Signafire of Applicant or Agent
John Arnold, P.E., Director of Engineering & Facilities

Mailing Address

St. Petersburg, FL 33712

Name and Title (please type)
John.Phillip.Arnold@gmail.com

E-Mail Address (if available)

City, State, Zip Code
(813 | 477-1719

Telephone Number

i 9/a// 8

Attach letter of authorization if agent is not a government official, owner, or corporate officer.

Professional Engineer registered in Florida (or Public Officer if authorized under Sections 403.707 and

403.7075, Florida Statutes):

This is to certify that the engineering features of this solid waste management facility have been
designed/examined by me and found to conform to engineering principles applicable to such facilities. In my
professional judgment, this facility, when properly maintained and operated, will comply with all applicable
statutes of the State of Florida and rules of the Department. Itis agreed that the undersigned will provide the

applicant with a set \ihb\l’ﬂéﬂ((’)ﬁé’of,
; \\Q( BAKER "/,
Sighature (< <27 Y,

. e Ty
Lisa Baker, B.E., Englgﬁe’fﬁ&) Division Dijrector
Name and Ti#e (please type)- ST

o of 'f?: E

- . = YN~
Ty, s v O3
R POETSS

74652 “ ,.Tf? S8 ONP‘\:\\\\

Florida Registration Nunibét (pléase affix seal)

DEP Form 62-701.900(1)
Effective February 15, 2015

proper maintenance and operation of the facility.
//

4140 NW 37th Place, Suite A
Mailing Address

Gainesville, FL 32606
City, State, Zip Code

lisa@locklearconsulting.com
E-Mail Address (if available)

352 | 672-6867

Telephone Number

Date: Of? '9"/ | 6
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PERMIT APPLICATION
APPENDIX S-1

LETTER OF AUTHORIZATION



June 19, 2013

Dominic Iafrate, Vice President
Angelo’s Aggregate Materials, LLC
855 28™ Street South

St. Petersburg, FL 33712

RE:  Angelo’s Aggregate Materials, LLC (d/b/a Angelo’s Recycled Materials)
Agent Authorization

To Whom It May Concern,

Mr. John Amnold, P.E. is authorized by Angelo’s Aggregate Materials, LLC to act on its behalf
for all matters related to our existing and contemplated facilities in the state of Florida. Such
authorization includes permitting, construction, operations, closure activities, and dealings as
may be necessary in the pursuit of Angelo’s Aggregate Materials, LLC interests. This
authorization shall remain in effect until rescinded in writing by an authorized agent of Angelo’s
Aggregate Materials, LLC.

Sincerely,

//;Mé

Dbminic Iafrate, Vice President
Angelo’s Aggregate Materials, LLC

Witness Signature: Z ZZZéf 7% {éz é Z éz ~—

Witness Name (printed): NE/ifp DE RodEIS

Date:_¢/36/R0/%




July 25,2014

Angelo’s Aggregate Materials, LLC
John Arnold, P.E.

41111 Enterprise Road

Dade City, FL 33525

RE: Engineer of Record Authorization

To Whom It May Concern,

Locklear and Associates, Inc. is authorized to act as the engineer of record on behalf of Anpelo’s
Aggregate Materials, LLC for solid waste facilities located at 41111 Enterprise Road, Dade City,
FL 33525, This authorization shall remain in effect until rescinded in writing by an authorized

agent of Angelo’s Aggregate Materials, LLC.

Sincerely,

Jo%mold, P.E.
Manager
Angelo’s Aggregate Materials, LLC

Witness Signature: MQA'J\\E——

D
Witness Name {printed): ‘3\\,\{,\)\ ]./15 ‘-_\/,\1./
Date: 7]35‘} [H

L3 i




SECTION 2

FDEP FORM 62-701.900(1)
CHECKLIST SUPPORT



FDEP FORM 62-701.900(1) CHECKLIST SUPPORT

PART D
SOLID WASTE MANAGEMENT FACILITY PERMIT
REQUIREMENTS, GENERAL
APPENDIX D-2

NOTICE OF APPLICATION
TO BE ADVERTISED
FOLLOWING APPLICATION SUBMITTAL



State of Florida
Department of Environmental Protection
Notice of Application

The Department announces receipt of applications for construction and operation permit
modifications from Angelo’s Aggregate Materials, Ltd. for vertical and lateral expansion of a
Class III landfill, subject to Department rules, at the Enterprise Class I1I Recycling and Disposal
Facility, located at 41111 Enterprise Road, Dade City, Pasco County, Florida.

This application is being processed and is available for public inspection during normal
business hours, 8:00 a.m. to 5:00 p.m., Monday through Friday, except legal holidays, at the
Department of Environmental Protection, Southwest District Office, 13051 North Telecom
Parkway, Suite 101 Temple Terrace, Florida 33637-0926.



FDEP FORM 62-701.900(1) CHECKLIST SUPPORT
PART G
LANDFILL CONSTRUCTION REQUIREMENTS
APPENDIX G-1

LINER SYSTEM REQUIREMENTS EVALUATION



ENTERPRISE ROAD CLASS III RECYCLING
AND DISPOSAL FACILITY
LINER SYSTEM REQUIREMENTS STUDY REPORT

Prepared for:

ANGELOQO’S AGGREGATE MATERIALS, LTD.
855 28" Street South

St. Petersburg, Florida 33712

Presented to:

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION
SOUTHWEST DISTRICT - SOLID WASTE DIVISION
13051 N. Telecom Parkway
Temple Terrace, Florida 33637

Prepared by:

LOCKLEAR AND ASSOCIATES, INC.
4140 NW 37" Place, Suite A
Gainesville, Florida 32606
Certificate of Authorization #30066

Project No.: 02000-217-17

SEPTEMBER 201/

FEB RAARNY DD 1Y
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1.0 INTRODUCTION

Angelo’s Aggregate Materials, Ltd. (Applicant) operates the Enterprise Road Class III Landfill
in accordance with Florida Department of Environmental Protection (FDEP) operation permit
177982-024-SO/T3 and construction permit 177982-023-SC/T3. The Applicant desires to
expand the disposal footprint laterally to the north of the existing disposal cells and is seeking a
determination from FDEP regarding specific construction requirements. The currently
proposed lateral expansion will be limited to Cell 17 as shown in Figure 1.

Rule 62-701.400(3)(g) of the Florida Administrative Code (F.A.C.) reads as follows:

A Class Il landfill shall be constructed with a bottom liner consisting of a single 60-mil
minimum average thickness HDPE geomembrane. In the sumps located inside the landfill
footprint and in the leachate collection trenches, the geomembrane shall be placed on a
GCL with a hydraulic conductivity of less than or equal to 1 x 107 cm/sec, or on a
compacted clay liner which is a minimum six inches thick with a saturated hydraulic
conductivity of less than or equal to 1 x 107 cm/sec. The liner shall be placed on a
prepared subgrade that will not damage the geomembrane liner or the GCL. A primary
leachate collection and removal system and a drainage layer shall be installed above the
geomembrane liner. Except in sumps and leachate collection trenches, the system shall
be designed to limit leachate head above the liner during routine landfill operation after
placement of initial cover to no greater than 12 inches. An applicant may request
exemption from the requirements of this paragraph in accordance with paragraph 62-
701.340(2)(b), F.A.C.

Rule 62-701.340(2)(b), F.A.C. reads as follows:

Class Il landfills are those which receive only Class Il waste. The Department shall
exempt Class Ill landfills from some or all of the requirements for liners, leachate
controls, and water quality monitoring in subsections 62-701.400(3) and (4), and Rule
62-701.510, F.A.C., if the applicant demonstrates that no significant threat to the
environment will result from the exemption based upon the types of waste received,
methods for controlling types of waste disposed of, and the results of the hydrogeological
and geotechnical investigations required in Rule 62-701.410, F.A.C. Such a
demonstration must include a CCA treated wood management plan as described in
subsection 62-701.730(20), F.A.C., if the landfill will not have a constructed liner system.

The applicant is seeking a partial exemption from the bottom liner and leachate collection
requirements of Rule 62- 701.400(3)(g), F.A.C. as allowed by Rule 62-701.340(2)(b), F.A.C.
for the proposed lateral expansion referred to as Cell 17. Specifically, in lieu of the single
HDPE geomembrane and leachate collection system, the applicant proposes to construct a
compacted clay layer with a minimum thickness of three feet and a saturated hydraulic
conductivity of less than or equal to 1 x 10 cm/sec (note that this is the average value of the
existing clay layer which ranges from 1 x 107 cm/sec to 1 x 10® cm/sec). Leachate that reaches
the clay layer will be conveyed to Pond 3, which is an industrial wastewater pond permitted with
the FDEP.



The requested partial exemption is consistent with the existing approved and constructed system
at the facility. Therefore, it is contingent upon the applicant to demonstrate the in-place
infrastructure and operating procedures have not resulted in environmental impacts and, as such,
extending the same infrastructure and operating procedures to the proposed Cell 17 expansion
would not be expected to be a significant threat to the environment.

The information provided herein will demonstrate that no significant threat to the environment
will result from the partial exemption based on: the types of waste received; methods for
controlling types of waste disposed; the results of hydrogeological and geotechnical
investigations.

2.0 CELL 17 DESIGN CONCEPT

The conceptual elesure design for Cell 17 (referred to as Cells 13 & 14 in previous

submittals) is shown in the 2018 Plan Set Appendix—A—of-theMarch—2016Major Permit

Medification—Applieation. The cell will be constructed with a compacted clay layer with a
minimum thickness of three feet and a saturated hydraulic conductivity of less than or equal to 1

x 10 cm/sec, consistent with the existing cells. The clay layer will tie into the existing clay layer
on the northern boundary of Cells 5, 6B and 7, and slope to the north and northeast towards Pond
3.

Any leachate that may be produced at the landfill will be controlled with the use of a continuous
3-foot thick clay layer (1x10-8 cm/s) that will be placed on the bottom of the cells. The clay layer
beneath each individual cell will form a continuous barrier layer that will be graded to direct
leachate to the remaining portion of the temporary stormwater pond in proposed Cell 17 (formerly
Cell 14) during construction of Cell 16 and/or a toe drain extending east to west along the
northern perimeter of Cells 16 and 17. The toe drain will slope from west to east and terminate in
a manhole between Cell 16 and Pond 3. The toe drain will “daylight” approximately 3 feet above
the bottom of the manhole. A dedicated pump with float control system will be used to transfer
leachate from the manhole to Pond 3. During Cell 16 construction, leachate will continue to flow
along the continuous bottom barrier layer towards the northern landfill boundary, and into the
existing stormwater pond in proposed Cell 17 (formerly Cell 14). During excavation of permitted
Cell 16, a temporary stormwater and leachate diversion swale shall be constructed along the
southern perimeter of Cell 16 to divert leachate generated in Cells 1-7 and 15 to flow west to the
temporary stormwater pond. During excavation of proposed Cell 17, a temporary stormwater and
leachate diversion swale shall be constructed along the southern perimeter of Cell 17 to divert
leachate generated in Cell 17 to flow towards the Cell 16 toe drain.

Under no circumstances will waste be placed in water. In the event that water is present above the
clay barrier layer at the time waste is to be placed, the operator will utilize pumps to remove the
water to Pond 3. Once Cell 16 and any future Cells that would connect to the leachate collection
system have been filled to their final design grades and closed, the pumping of leachate into Pond
3 will be vacated shall continue until leachate is not generated in volumes to be collected in the

sump.

The controlled method of screening waste also supplements the leachate control. Because the

4



Applicant privately owns the Enterprise Class III Landfill facility, most of the haulers, waste
generators, and sources of waste are known to Angelo’s and the scale house attendants. For those
haulers that are unfamiliar to the Applicant, the scale house attendants question the haulers more
intensely to determine the contents of their loads. The spotters and operators add additional
monitoring_at the active disposal location. The addition of video surveillance to the monitoring
process of incoming wastes helps to identify fires or smoking loads. Combined methods of
screening waste is an effective method to reduce any possible threat to public health or the
environment.

3.0 TYPES OF WASTE RECEIVED

Class III waste is defined by Section 62-701.200 (14), F.A.C. as “yard trash, construction and
demolition debris, processed tires, asbestos, carpet, cardboard, paper, glass, plastic, furniture
other than appliances, or other materials approved by the Department, that are not expected to
produce leachate that poses a threat to public health or the environment.”

4.0 METHODS FOR CONTROLLING TYPES OF WASTE DISPOSED

The facility is operated in accordance with the Operations Plan which is incorporated by
reference in operations permit 177982-024-SO/T3. The following items summarize the key
components of the operations plan which directly address controlling the types of waste disposed
at the facility:

e The site is protected from unauthorized disposal by a fence and a locked gate during non-
operating hours; a trained operator is on site and trained spotters are at the working face
whenever waste is being accepted,

e All waste is inspected prior to placement for final disposal;

e All customers must enter through the scalehouse and are questioned about the type of
waste to be disposed;

e Any customer having unauthorized waste is refused entry to the facility;

e Signs are posted notifying customers that hazardous and household wastes are not
accepted at the facility;

e Unauthorized waste detected by a spotter is removed from the waste stream and placed in
a separate container for transport to an authorized facility;

e No other loads are tipped in the vicinity of detected non-Class III waste until the
authorized waste has been removed;

e (CCA-treated wood is not accepted for disposal and is removed from the waste stream and
stored in a container until it can be transported to a lined disposal facility.

5.0 GEOTECHNICAL INVESTIGATION

A geotechnical site investigation as required by Section 62-701.410(3), F.A.C. was performed
for the entire facility by Universal Engineering Sciences, Inc. (UES) in 1999 and 2000 (report
dated May 5, 2000). An update to the site geotechnical investigation was performed by UES in
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2005 (report dated January 25, 2006). Substantial geotechnical data has been collected across the
site including in the proposed Cell 17 lateral expansion area. UES has prepared a third update to
the original geotechnical investigation report which focuses on the proposed Cell 17 footprint. A
copy of the UES report is provided in Attachment 1.

6.0

HYDROGEOLOGIC EVALUATION

An extensive hydrogeologic evaluation was conducted as part of the Cell 16 horizontal expansion
in 2016/2017. Conclusions and recommendations made in the Cell 16 report are directly
applicable to Cell 17.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Conclusions

We offer the following conclusions based upon our review of the information as discussed

herein:

The types of waste received, as defined by the Department, are not expected to produce
leachate that poses a threat to public health or the environment.

The applicant has implemented methods as required by Chapter 62-701, F.A.C. to control
the types of waste disposed at the facility.

Collectively, the SPT borings show dense to very dense sediments and indicate no
significant signs of active sinkholes, such as raveling soils, voids, and large areas of soft
soils.

No other subsidence features have been observed at the facility despite the removal of
substantial clay overburden as part of mining operations.

Groundwater quality for samples collected from the site monitoring network between
July 2003 and June 2017 has shown only minor exceedances of secondary drinking
water standards, with the exception of low levels of Mercury in a single well which have
decreased well below the primary drinking water standard.

There are no potential downgradient receptors within 2 mile of the facility based on
potable well surveys. The elevated secondary parameters do not represent a significant
environmental impact.

The groundwater quality data, including a lack of elevated leachate indicator
parameters, demonstrates that the current clay layer and facility operational
procedures have resulted in minimal groundwater impacts in 15 years.

The proposed clay layer, combined with the existing subgrade geology, provide
reasonable assurances that the system will not result in a significant threat to the
environment.

Recommendations

Based on the data reviewed herein, we offer the following recommendations regarding Cell 17:



Cell 17 should be designed with a compacted clay layer with a minimum thickness of
three feet and a saturated hydraulic conductivity of less than or equal to 1 x 10" cm/sec.
The clay layer should tie into the existing clay layer beneath Cells 5, 6B and 7 and
slope to the north and northeast towards Pond 3.
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Dear Mr. Locklear:
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This report contains the results of our study, an engineering interpretation of the subsurface
data obtained with respect to the project characteristics described to us, geotechnical design
recommendations, and general construction and site preparation considerations.

We appreciate the opportunity to have worked with you on this project and look forward to a
continued association with Angelo's Materials. Please do not hesitate to contact us if you
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1.0 INTRODUCTION

11 GENERAL

In this report we present the results of our review of information provided by L&A for the
proposed Enterprise Class Ill Landfill Cell #17, located on NWC of Enterprise Rd. and Auton
Rd. in Dade City, Pasco County, Florida. This report contains the results of our review, an
engineering interpretation of the subsurface data obtained with respect to the project
characteristics described to us, and our recommendations for geotechnical design and general
site preparation. Our scope of services was in general accordance with email request provided
by Walker Wrenn. At that time we received all of the pertinent information provided by the client.

1.2 PROJECT DESCRIPTION

We understand that the project consists of a new landfill Cell #17. Previous cell configuration
included Cells #13 and #14. These two, previously contemplated cells were combined into a
new Cell #17. We were provided with a copy of the site layout with cell configurations and used
this in our review. In addition we were provided with a boring location plan and boring logs
prepared by others. Also Cross Sections of relative borings were provided for our use. The
information provided by the client is attached in Appendix C.

Our analyses are based upon the above considerations. If any of this information is incorrect, or
if you anticipate any changes, please inform Universal Engineering Sciences so that we may
review our recommendations, and make revisions as needed.

A general location map of the project area appears in Appendix A: Site Location Map. Also
included in Appendix A for your reference are a Site Aerial Photograph, USGS Site Topographic
Map and SCS Soil Survey Map.

2.0 PURPOSE AND METHODOLOGIES

2.1 PURPOSE

The purpose of our services was:

o to review general subsurface conditions at the site using Standard Penetration Test
(SPT) borings provided by the Client;

e to interpret and review the subsurface conditions with respect to the proposed landfill
construction;

¢ to evaluate the general potential for sinkhole development at the subject site;

e to provide a geotechnical engineering report which summarizes all relevant data and

presents results of our geotechnical evaluation;
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This report presents an evaluation of based upon data provided by L&A. Universal was not
involved in direct supervision of the field work as it was performed and therefore assumes that
work performed and data provided is accurate.

2.2 FIELD EXPLORATION

The subsurface conditions were explored with fourteen (14) borings advanced to depths ranging
from 25 to 65 feet, while performing the Standard Penetration Test.

2.3 LABORATORY TESTING

The soil samples recovered from the test borings were visually classified by the Client’s
technical staff. No additional laboratory testing results were provided at this time.

3.0 FINDINGS
3.1 SURFACE CONDITIONS

At the start of our geotechnical exploration, we reviewed aerial photographs available from the
Pasco County Property Appraiser's office and TerraServer USA, USGS topographic quadrangle
maps, and the USDA Soil Conservation Service (SCS) Soil Survey of Pasco County for relevant
information about the site. According to USGS topographic information, the elevation across
the property is on the order of +80 feet to +125 feet NGVD. The site is presently vacant land
with portions of the site used for ongoing landfill activities.

3.2 GEOLOGY/HYDROLOGY

The regional geology of Pasco County consists of unconsolidated sands with intervals of silts
and clay of Pleistocene to recent age. The underlying bedrock is massive limestone of the
Eocene Age.

According to the Geologic Map of the State of Florida, 2001, the surficial deposits underlying the
site and the general vicinity are classified as the Hawthorn Group (Th) of Miocene geologic age.
The Hawthorn Group sediments are light olive gray and blue gray, poorly to moderately
consolidated, clayey sands to silty clays.

The Oligocene Suwannee Limestone (Ts) generally lies below the Hawthorn Group sediments
in the region. The Suwannee Limestone generally consists of a white to cream, poorly to well
indurated, fossiliferous limestone. The upper portion of the limestone is highly variable due to
paleo-weathering it is not uncommon for limestone to be found at relatively shallow depths (< 50
feet) or at depths greater than 100 feet below the land surface.

Two aquifer systems provide water supplies to Pasco County. These two aquifers consist of an
uppermost “non-artesian” surficial aquifer and the underlying artesian (Floridan) aquifer.

The “non-artesian” surficial aquifer lies within the unconsolidated quartz sands of Pleistocene to
Recent age. The approximate thickness of the “non-artesian” system is forty feet. The regional
artesian groundwater flow direction is generally west towards the Gulf of Mexico. The “non-
artesian” aquifer which is considered not potable is a source of water for small volume irrigation

M
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wells of two-inch diameter or less. The Floridan aquifer lies in massive limestone bedrock and
produces high volumes of fresh water.

3.3 SUBSURFACE CONDITIONS
3.3.1 SOIL SURVEY

According to SCS, there are two native, surficial soil groups underlying this site. A summary of
selected properties for the identified soil groups on the site is included below in Table 1. The
location of these groups can be observed on the SCS Soil Survey Map provided in the Appendix
A.

TABLE 1
SUMMARY OF SOIL INFORMATION
Soil Map Unit & Hydrologic | Water Table SHWT Shrink- Corrosion Risk
Name Soil Group Type Depth Swell
Potential Steel Concrete

32-Lake fine sand, 0 A >6’ Low Low High
to 5 percent slopes
72-Orlando fine A - >6’ Low Low High
sand, 0 to 5 percent
slopes

3.3.2 SOIL BORINGS

The boring locations and subsurface conditions provided by L&A are illustrated in Appendix B:
Boring Location Plan and Boring Logs. The classifications and descriptions shown on the logs
are based upon the data provided and Universal did not review the soils soil samples. The
general subsurface soil profile on the site, based on the soil boring information provided, is
described below. For more detailed information, please refer to the boring logs.

The subsurface stratigraphy encountered at the boring locations generally consists of clayey
sand and sandy clay followed by limestone. In Borings B-102 and B-105 sand stratum was
found above the upper limestone surface. In Borings 102, 104 and 106 limestone was not
encountered within the reach of the borings. These borings were extended to 50 or 55 feet of
depth. The limestone was found at shallower depths of 12 to 15 feet within the eastern portion
of the proposed Cell #17 area compared to the western portion where it ranged from 30 to 55+
feet.

The shallow water table information was not provided to us and thus not presented in the boring
logs.

The boring logs and related information included in this report are indicators of subsurface

conditions only at the specific locations and times noted. Therefore, subsurface conditions,
including groundwater levels and depth of limestone, at other locations on the site may differ

M
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from conditions which exist at the sampling locations. However, the subsurface soil conditions
appear not to vary significantly across the site.

3.4 GROUNDWATER

Groundwater data was not provided to us therefore Universal cannot make any opinions about
groundwater in this evaluation.

Based on our experience, due to the close proximity of a rather impermeable clayey sand
stratum to ground surface it is somewhat difficult to determine groundwater table. Within the
clayey sand stratum, the groundwater level cannot be determined from the saturation of
recovered soil samples. In order to determine the water table level, it would be required that the
boreholes remain open and a steady state water level be achieved in the borehole. However,
Southwest Florida Water Management District rules require that boreholes penetrating through
clayey soils into water bearing soils be backfilled with cement grout upon completion of the
boring.

As presented by the Client elevation of +72 feet NGVD is used as the SHGWT elevation. This
has been the value established since the initial hydrogeologic investigation.

Mud rotary method was used to advance the SPTs in Cell 17 so it was difficult to determine the
water table, however we looked at groundwater elevation data for wells adjacent to Cell 17 and
believe that +72 feet NGVD is appropriate.

3.5 SINKHOLE POTENTIAL EVALUATION

A sinkhole can be defined as “a depression caused by soil and other materials subsiding into an
open hole or void below the ground surface.” This phenomenon is not uncommon in karst
geology, where soils are underlain by limestone material which has been partially dissolved by
the groundwater. The resulting voids in the rock provide paths through which water can travel,
taking erodible soil with it.

In much of the Central and Western Florida vicinity, the soil which occurs in close proximity
above the limestone consists of a light green to gray clay to silty or clayey sand resulting from
marine deposits, commonly termed the “Hawthorn Formation.” This confining layer tends to
form a barrier to the vertical movement of groundwater. The groundwater level in the limestone
in this area is termed the Florida aquifer and is under pressure. The groundwater level or
piezometric surface in the soils above the confining layer frequently differs from that which
exists in the underlying porous limestone because the confining layer prevents an
interconnected hydrostatic condition. Provided the confining layer remains intact, the two
groundwater regimes can remain independent.

The shallow water table is located within the upper sands and rests on top of the confining layer.
The upper water table is not confined or under pressure. The water pressure above the top of
the confining layer is simply defined by the height, or depth of groundwater which lies above the
confining layer. If a well or standpipe were to penetrate the confining layer into the underlying
rock, then the water pressure in the deep water table could be evaluated as the level of water
within the standpipe. If the pressure causes the water to rise higher than the level of the
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shallow water table, then the groundwater regime can be described as having a “net upward
gradient.” If, however, the water in the upper water table is higher than the water in the
standpipe, then the condition exhibits a “net downward gradient.”

If an opening develops in the confining layer, connecting the voids or caverns in the limestone
bedrock below to the relatively sandy soils above, then the soil and groundwater conditions
might become unbalanced. In some instances, the clay in the confining layer soils may crack,
either from shrinkage, such as may result from dry periods when the shallow water table is
absent, or from shifting of the limestone bedrock. In other cases, these soils have little clay
content, and are inherently more susceptible to erosion. The result can be a breach in the
confining layer. If the groundwater has a net downward gradient, then the erodible soils lying
both above and below the confining layer can “ravel” through the opening in the confining layer
and/or into cavities and fractures in the bedrock, similar to the behavior of sand falling through
the orifice of an hourglass. Over a period ranging from hours to possible many years, the loss
of material causes the soil above to loosen until it is incapable of supporting the material above,
and it subsides under the weight. The resulting sinkhole can damage or destroy man-made
structures on the near-surface soils.

Although breaches of the confining layer are fairly common, it generally takes a long time for the
loose zone to extend to the surface and cause a sinkhole. Therefore, even in areas of “high
sinkhole potential’, the incidence of surface expressions (sinkholes) can be infrequent.
Although some notable Florida sinkholes have been large, most of the sinkholes observed
within the Central Florida area have been smaller than 25 feet in diameter. In Western Florida,
sinkholes typically can be even smaller, generally in the range of 10 feet in diameter or less.

Sinkhole activity may be indicated by the presence of some of the following conditions or
occurrences:

a loose or raveled zone within the sandy overburden soil, or clay confining layer,
indicating movement of the soils into voids into the limestone below;

o the presence of an opening in the confining layer, as indicated by boring through the
layer and finding either little or no thickness of clay;

o reduced water pressure in the soil voids (“pore pressure”) with increasing depth,
indicating downward flow of water;

e depressed, or absent groundwater table;

o depression of the top of, or opening, or voids within, the limestone bedrock; and

e loss of drilling fluid circulation while advancing a borehole.
No loose or ravelled soil zones were noted above the upper limestone surface in the borings
provided to us borings by L&A. Majority of the borings exhibit a competent protective cohesive
soil stratum above the limestone. In addition, none of the borings appear to have experienced

total loss of drilling fluid circulation. Based on the provided boring data the upper limestone zone
appears to be fairly competent. The majority of the borings exhibit N-values of 20 or higher
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within the upper limestone zone. Based on our experience the limestone with N-values less that
10 can be considered weathered. Only boring B-103 encountered N-values of 6 and 8 within the
upper limestone zone which followed by limestone with N-value of 41 and 50/2”. All of the
borings terminated within the limestone were terminated with N-value of 30 or higher.

Based on the above information, it is our opinion that the potential for sinkhole occurrence at the
subject site is average for the area which was initially assessed as low.

4.0 CONCLUSIONS

Our conclusions are made based upon a review of the attached soil test data and our
understanding of the proposed construction. If the landfill plan, sections, or grading plans
change from those discussed previously, we request the opportunity to review and possibly
amend our conclusions with respect to those changes.

Additionally, if subsurface conditions are encountered during the mining stage, which were not
encountered in the borings, e.g., seepage, buried muck, fissured clays, etc., report those
conditions immediately to us for observation and recommendations.

5.0 LIMITATIONS

During the early stages of most construction projects, geotechnical issues not addressed in this
report may arise. Because of the natural limitations inherent in working with the subsurface, it is
not possible for a geotechnical engineer to predict and address all possible subsurface
variations. An Association of Engineering Firms Practicing in the Geosciences (ASFE)
publication, "Important Information About This Geotechnical Engineering Report" appears in
Appendix D, and will help explain the nature of geotechnical issues. Further, we present
documents in Appendix D: Constraints and Restrictions, to bring to your attention the potential
concerns and the basic limitations of a typical geotechnical report.

Do not apply any of this report's conclusions or recommendations if the nature, design, or
location of the facilities is changed. If changes are contemplated, UES must review them to
assess their impact on this report's applicability. Also, note that UES is not responsible for any
claims, damages, or liability associated with any other party's interpretation of this report's
subsurface data or reuse of this report's subsurface data or engineering analyses without the
express written authorization of UES.

* % % % % % * * *
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BORING FIELD REPORT B-101 Page 1 of 1
Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC Boring completed: 6/26/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 4,45 9 Pale brown fine sand (SP)
10 434| 7 Light gray sandy clay (CL)
15 333| 6 Light gray clay (CL) with sand
20 223 5 Pale brown sandy clay (CL)
25 1,1,2] 3 Light gray clay (CL) with sand
30 1,2,2] 4 Light gray clay (CL)
35 | 810,10 Light gray limestone (LS)
40 | 13,1314 Light gray limestone (LS)
501" Light gray limestone (LS)
45
Boring terminated at 43.5 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
50
Notes & additional data/info. (specify if other materials used):
Total depth = 43.5 feet bls
Ground surface elevation = 89.86 ft. NGVD
Florida West Coordinates = 1454538.70 N, 612506.86 E Locklear

o

& Associates




BORING FIELD REPORT B-102 Page 1 of 1
Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC Boring completed: 6/26/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 5,5,8| 13 Brown sandy clay (CL)
10 334| 7 Brown sandy clay (CL)
15 333| 6 Brown fine sand (SP)
20 |12,12,16| 28 Brown fine sand (SP)
25 | 9,11,15[ 26 Brown fine sand (SP)
30 | 910,11 21 Brown fine sand (SP)
35 4,6,5| 11 Brown fine sand (SP)
40 3,34( 7 Brown fine sand (SP)
Brown fine sand (SP)
45 6,7,7| 14
50 | 914,20 34 Brown fine sand (SP)
Boring terminated at 50 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
Notes & additional data/info. (specify if other materials used):
Total depth = 50 feet bls
Locklear

Ground surface elevation = 82.85 ft. NGVD s
Florida West Coordinates = 1454337.62 N, 612688.31 E '

& Associates




BORING FIELD REPORT B-103 Page 1 of 1
Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC Boring completed: 6/27/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 223| 5 Brown sandy clay (CL)
10 223| 5 Brown sandy clay (CL)
15 3,4,6| 10 Gray clay (CL) with sand
20 4,59 14 Brown sandy clay (CL)
25 3,36| 9 Brown sandy clay (CL)
30 2,2,2 Brown clay (CL) with limestone in the tip
50/1" Light gray limestone (LS)
35
50/0" Light gray limestone (LS)
40
Boring terminated at 38.5 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
45
50
Notes & additional data/info. (specify if other materials used):
Total depth = 38.5 feet bls
Ground surface elevation = 79.78 ft. NGVD
Florida West Coordinates = 1454185.57 N, 612549.13 E Locklear

o
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BORING FIELD REPORT B-104 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 6/27/2017

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 4.55] 10 Light brown sandy clay (CL)
10 2,22| 4 Gray sandy clay (CL)
15 4.3,3| 6 Gray sandy clay (CL)
20 333| 6 Gray sandy clay (CL)
25 | 11,1314 27 Brown clayey sand (SC)
30 |10,12,14| 26 Brown clayey sand (SC)
35 8.7.6| 13 Brown fine sand (SP) with clay
40 [20.17.15] 32 Brown fine sand (SP) with clay
45 | 14,18,16] 34 Brown fine sand (SP) with clay
50 | 13,20,20| 40 Brown fine sand (SP) with clay
Boring terminated at 50 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
Notes & additional data/info. (specify if other materials used):

Total depth = 505 feet bls
Ground surface elevation = 79.93 ft. NGVD
Florida West Coordinates = 1454200.03 N, 612859.75 E Locklear

o

& Associates




BORING FIELD REPORT B-105 Page 1 of 1
Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC Boring completed: 6/27/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 3,35| 8 Gray clay (CL) with sand
10 333 6 Gray clay (CL)
15 223| 5 Gray sandy clay (CL)
20 223| 5 Brown sandy clay (CL)
25 |12,12,14[ 26 Brown fine sand (SP)
30 |10,10,12| 22 Brown fine sand (SP)
35 | 10,109 Gray limestone (LS)
50/2" Light gray limestone (LS)
40
50/1" Light gray limestone (LS)
45
Boring terminated at 43.5 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
50
Notes & additional data/info. (specify if other materials used):
Total depth = 43.5 feet bls
Ground surface elevation = 80.30 ft. NGVD
Florida West Coordinates = 1454339.69 N, 613008.50 E Locklear
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BORING FIELD REPORT B-106 Page 1 of 1
Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 6/28/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 3
per 6" N % Description of Soil
0
5 223| 5 Light brown sandy clay (CL)
10 54,5| 9 Gray sandy clay (CL)
15 56,7| 13 Gray clayey sand (SC)
20 444 8 Gray sandy clay (CL)
25 6,7,8[ 15 Gray sandy clay (CL)
30 57,9] 16 Gray sandy clay (CL)
35 6,6,7| 13 Gray clayey sand (SC)
40 4,58 13 Gray clayey sand (SC)
45 5,5,5| 10 Gray sandy clay (CL)
Loss of drilling fluid circulation was not observed
or noted at the time of the boring

50 4,57(12 Gray clayey sand (SC)
55 6,6,8| 14 Gray clayey sand (SC) Boring terminated at 55 feet bls

Notes & additional data/info. (specify if other materials used):
Total depth = 55 feet bls

Ground surface elevation = 81.52 ft. NGVD
Florida West Coordinates = 1454510.26 N, 612856.15 E s Lock l_ea r
& Associates




BORING FIELD REPORT

Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls

B-107

Boring completed: 6/28/2017

Geologist: WW

Page 1 of 1

Depth

20

25

30

35

40

45

50

per 6"

SPT Data
ASTM D1586

symbol

N

Description of Soil

3,34

5,5,6

4,5,5

28,20,21

50/2"

16

Gray sandy clay (CL)

Gray sandy clay (CL)

Gray limestone (LS)

Light gray limestone (LS)

Light gray limestone (LS)

Boring terminated at 23.5 feet bls

Loss of drilling fluid circulation was not observed or noted at the time of the boring

Notes & additional data/info. (specify if other materials used):

Total depth = 23.5 feet bls
Ground surface elevation = 80.11 ft. NGVD
Florida West Coordinates = 1454486.21 N, 613193.16 E

o

Locklear
& Associates




BORING FIELD REPORT B-108 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 6/28/2017

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 5,5,5| 10 Gray sandy clay (CL)
10 4,56 11 Gray sandy clay (CL)
15 344 8 Light gray clay (CL) with limestone in the tip
20 [17,21,26] 47 Light gray limestone (LS)
25 | 25,502"| R Light gray limestone (LS)
Boring terminated at 25 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
30
35
40
45
50
Notes & additional data/info. (specify if other materials used):

Total depth = 25 feet bls
Ground surface elevation = 76.35 ft. NGVD
Florida West Coordinates = 1454343.16 N, 613358.25 E Locklear

o

& Associates




BORING FIELD REPORT

Site: Enterprise Road Recycling and Disposal Facility
Boring Driller: Jackson Drilling Services LLC

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls

B-109

Boring completed: 6/29/2017

Geologist: WW

Page 1 of 1

Depth

SPT Data

ASTM D1586

per 6"

N

symbol

Description of Soil

223

3,3,4

3,33

20

12,14,14

25

17,20,24

30

35

40

45

50

28

44

Gray sandy clay (CL)

Gray sandy clay (CL)

Light gray clay (CL) with limestone in the tip

Light gray limestone (LS)

Light gray limestone (LS)
Boring terminated at 25 feet bls

Loss of drilling fluid circulation was not observed or noted at the time of the boring

Notes & additional data/info. (specify if other materials used):
Total depth = 25 feet bls
Ground surface elevation = 76.35 ft. NGVD
Florida West Coordinates = 1454202.94 N, 613188.12 E

o

Locklear
& Associates




BORING FIELD REPORT B-110 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 6/28/2017

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 223| 5 Gray clay (CL)
10 5,8,12| 20 Gray sandy clay (CL)
15 66,7 13 Gray sandy clay (CL)
20 3,7,7| 14 Light gray limestone (LS)
25 |13,22,27 49 Light gray limestone (LS)
30 | 1320,24] 44 Light gray limestone (LS)
Boring terminated at 30 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
35
40
45
50
Notes & additional data/info. (specify if other materials used):
Total depth = 30 feet bls
Locklear

Ground surface elevation = 74.77 s
Florida West Coordinates = 1454491.33 N, 613466.17 E '

& Associates




BORING FIELD REPORT B-111 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 6/28/2017

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 323| 5 Gray sandy clay (CL)
10 3,4,6| 10 Gray sandy clay (CL)
15 4,45 11 Gray sandy clay (CL)
20 [13,13,18 Light gray limestone (LS)
25 |10,10,11 Light gray limestone (LS)
30 | 141317 Light gray limestone (LS)
Boring terminated at 30 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
35
40
45
50
Notes & additional data/info. (specify if other materials used):

Total depth = 30 feet bls
Ground surface elevation = 74.82
Florida West Coordinates = 1454232.54 N, 613480.98 E Locklear

o

& Associates




BORING FIELD REPORT B-131 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 12/18/2017
Drilling Method: Standard Penetration Test
Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 K]
per 6" N % Description of Soil
0
5 334| 7 Brown (with orange) sandy clay (CL)
10 57,8 15 Gray sandy clay (CL)
15 58,11| 19 Gray sandy clay (CL)
20 56,6 12 Gray sandy clay (CL)
25 344| 8 Gray and brown sandy clay (CL)
30 444| 8 Gray and brown sandy clay (CL)
35 333 White weathered limestone (LS)
40 344 White weathered limestone (LS)
45 [20,21,33 White limestone (LS)
Boring terminated at 45 feet bls
Partial loss of drilling fluid circulation was observed at 38' bls
50 100% loss of drilling fluid was not observed

Notes & additional data/info. (specify if other materials used):
Total depth = 45 feet bls

Ground surface elevation = 79.60
Florida West Coordinates = 1454639.36 N, 613470.98 E s Lock l'ear
& Associates




BORING FIELD REPORT B-132 Page 1 of 2

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 12/18/2017

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: WW
SPT Data
Depth | ASTM D1586 K]
per 6" N % Description of Soil
0
5 | 610,13 23 Brown clayey sand (SC)
10 5,7,8| 15 Gray and brown clayey sand (SC)
15 3,6,8| 14 Gray and brown clayey sand (SC)
20 [10,13,15| 28 Orange/brown sand (SP) with trace clay
25 |10,12,16( 28 Orange/brown sand (SP) with trace clay
30 6,7,10( 17 Orange/brown sand (SP) with trace clay
35 | 9,11,15| 26 Orange/brown sand (SP) with trace clay
40 46,713 Orange/brown sand (SP) with trace clay
45 | 81312| 25 Orange/brown sand (SP) with trace clay
50 44,5 9 Orange/brown clayey sand (SC)
Notes & additional data/info. (specify if other materials used):

Total depth = 43.5 feet bls
Ground surface elevation = 80.12
Florida West Coordinates = 1454639.36 N, 612435.46 E Locklear

o

& Associates




BORING FIELD REPORT B-132 (continued) Page 2 of 2
Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 12/18/2017

Drilling Method: Standard Penetration Test

Geologist: WW

Depth | ASTM D1586

50

55 |13,15,14| 23

60

65

SPT Data

per 6" N

symbol

Description of Soil

15,22,29

-

5

23,20,
50/3"| R

Orange/brown clayey sand (SC)

White limestone (LS)

White limestone (LS)

Boring terminated at 65 feet bls

Loss of drilling fluid circulation was not observed or noted at the time of the boring

Notes & additional data/info. (specify if other materials used):

.‘*‘ Locklear

& Associates




BORING FIELD REPORT B-133 Page 1 of 1

Site: Enterprise Road Recycling and Disposal Facility

Boring Driller: Jackson Drilling Services LLC Boring completed: 12/1/17

Drilling Method: Standard Penetration Test

Hand Auger from 0 - 3.5 feet bls Geologist: JDL
SPT Data
Depth | ASTM D1586 2
per 6" N % Description of Soil
0
5 333| 6 Sandy clay (CL)
10 333 6 Sandy clay (CL)
15 | 27,505"[ R Limestone (LS)
20 |42,33,22| 55 Limestone (LS)
25 | 18,21,23| 44 Limestone (LS)
Boring terminated at 25 feet bls
Loss of drilling fluid circulation was not observed or noted at the time of the boring
30
35
40
45
50
Notes & additional data/info. (specify if other materials used):
Total depth = 25 feet bls
Locklear

Ground surface elevation = 82.42 s
Florida West Coordinates = 1454639.36 N, 612895.64 E '

& Associates
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Angelo's - Enterprise Facility Cell 17 Permit Modification
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Hartman & Associates, Inc.
201 East Pine Street, Suite 1000
Orlando, Florida 32801

Attention: James Golden

Subject: Geotechnical Exploration
Proposed Dade City - Class Ill Landfill
Dade City, Florida
UES File No. 80010-002-01

Dear Mr. Golden:
Universal Engineering Sciences, Inc. has completed the subsurface exploration of the site for the
proposed Class Il Landfill in Dade City, Florida. The scope of our services was planned in

conjunction with and authorized by, you.

_. This report contains the results of our study, an engineering interpretation of these with respect to
the project characteristics described to us, our conclusions and recommendations.

We appreciate the opportunity to have worked with you on this project and look forward to a
continued association. Please do not hesitate to contact us if you should have any questions. or
if we may further assist you as your plans proceed.

Respectfully submitted,

/-/

-

Urv\/ersal Engineerin iepces, Inc.

\;/ e
Dusan Jovanevic
Project Engineer

Registered Professional Engineer No. 30254

DJ/WP:df
. ce: Client (5)

580+ Breckenridge Parkway ¢ Suite E ¢ Tampa. FL 33610 « (8131 740-8506 ¢ Fax (8131 740-870%
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1.0 INTRODUCTION

1.1 GENERAL

In this report, we present the results of the subsurface exploraiion of the site for a proposed Class
fil Landfill. We have divided this report into the following sections:

SCOPE OF SERVICES - Defines what we did

FINDINGS - Describes what we encountered
RECOMMENDATIONS - Describes what we encourage you to do
LIMITATIONS - Describes the restrictions inherent in this report
SUMMARY - Reviews the material in this report

APPENDICES - Presents support materials referenced in this renort.

1.2 PROJECT DESCRIPTION

We understand a Class Il Landfill is anticipated at the subject site. We were provided with a faxed
and reduced proposed landfill plan and two cross sections prepared by Hartman & Associates, inc.
We used these drawings in preparing our exploration and performing our analyses. in general, the
debris fill will be about 60 feet thick. Soil will be mined from the site to create the capacity along
the western half of the site.

Although detailed loading information has not been supplied. based on the available literature and

verbal consultation with you, we have agreed on a unit weight of landfill material to be 1775 Ib/cu
yard (65 pcf).

Our analyses are based upon the above considerations. If any of this information is incorrect or

if you anticipate any changes. inform Universal Engineering Sciences so that we may review our
recommendations.

The site is located at the northwest corner of Enterprise Road and Auton Road in Dade City.
Florida A general location map of the project area appears in Appendix A: Site Location Map.

2.0 SCOPE OF SERVICES

2.1 PURPOSE
The purpose of our services was:
® to explore the general subsurface conditions at the site:

® to interpret and review the subsurface conditions with respect to the proposed landfill
construction;
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e to evaluate the general potential for sinkhole development at the subject site;
e to evaluate stability of the mine cuts and final landfill slopes;

e to provide a geotechnical engineering report which summarizes all relevant data and
presents results of our geotechnical evaluation;

This report presents an evaluation of site conditions on the basis of traditional geotechnical
procedures for site characterization. The recovered samples were not examined, either visually

or analytically, for chemical composition or environmental hazards. Universal Engineering
Sciences would be pleased to perform these services, if you desire.

2.2 FIELD EXPLORATION

The subsurface conditions were explored with eleven (11) borings advanced to depths ranging from
45 to 95 feet, while performing the Standard Penetration Test. During the course of the

exploration, twelve (12) “undisturbed” Shelby tube samples were obtained at locations and depths
selected by Hartman and Associates field representatives.

The boring locations were selected and determined by Hartman and Associates, Inc., at the time
of the field exploration.

The boring locations were surveyed upon completion by Hartman & Associates, Inc..and this
information made available to us.

Our drilling crew advanced the borings based upon locations staked by others in the field.

In addition. nine (9) piezometers were installed at locations selected by Hartman and Associates.
Inc.

Jar samples of the soils encountered will be held in our laboratory for your inspection for 60 days
upon issuance of this report unless we are notified otherwise.

2.3 LABORATORY TESTING

The soil samples recovered from the soil test borings. were returned to our laboratory and then an
engineer visually examined and reviewed the field descriptions. Representative soil samples were
subjected to laboratory testing consisting of eighteen (18) Gradation Determinations eleven (11)
Percent Fines tests, twenty nine (29) Natural Moisture Content Tests, ten (10) Atterberg Limits
Tests and eleven (11) Laboratory Soil Permeability Tests.



Hartman & Associates, Inc. Page -3-
UES File No. 80010-002-01
May §, 2000

We performed these tests to aid in classifying the soils and to help to evaluate the general
engineering characteristics of the site soils. The permeability test samples and Gradation Analysis
samples were selected by Hartman and Associates. See Appendix B: Boring Logs, Laboratory
Test Summary, Soil Classification Chart for further data and explanations.

3.0 FINDINGS

3.1 SURFACE CONDITIONS

A Universal Engineering Sciences engineer performed a visual site inspection of the subject
property to gain a "hands-on" familiarity with the project area.

General site topographic information was obtained from the USGS Quadrangle Map and from the
site survey drawing provided by Hartman & Associates, inc. itis appareni inat the site is nilly, with
the highest point on-site at an approximate elevation of 170 feet NGVD. The high ground located
is near the mid-point of the west property line and slopes away towards the southeast property
corner at an elevation 110 feet and the northeast property corner at elevation 85 feet. Vegetation

on the site consists mainly of grass and scattered oak and pine trees on the east portion of the site
while the west portion is an orange grove.

We reviewed U.S.G.S. topographic quadrangle maps, and the USDA Sail Conservatlon Service
Soil Survey of Pasco County for relevant information about the site.

3.2 GEOLOGY/HYDROGEOLOGY

The regional geology of Pasco County consists of unconsolidated sands with intervals of siits and
clay of Pleistocene to recent age. The underlying bedrock is massive limestone of the Eocene Age.

Two aquifer systems provide water supplies to Pasco County. These two aquifers consist of an
uppermost “‘non-artesian” surficial aquifer and the underlying artesian (Floridan) aquifer.

The "non-artisan” surficial aquifer lies within the unconsolidated quartz sands of Pleistocene to
Recent age. The approximate thickness of the “non-artesian” system is forty feet. The regional
artesian groundwater flow direction is generally west towards the Gulf of Mexico. The “non-
artesian” aquifer which is considered not potable us a source of water for small volume irrigation
wells of two-inch diameter or less. The Floridan aquifer lies in massive limestone bedrock and
produces high volumes of fresh water.

3.3 SUBSURFACE CONDITIONS

The boring locations and detailed subsurface conditions are illustrated in Appendix B: Boring
Location Plan and Boring Logs. The classifications and descriptions shown on the logs are
generally based upon visual characterizations of the recovered soil samples and a limited number
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of laboratory tests Aiso, see Appendix B: Soils Classification Chart, for furthcr explanation of the
symbols and placement of data on the Boring Logs.

Based on the soil boring information, general soil profile can be described as follows:

The surficial sand deposit found throughout the site consists of brown, orangish brown, and dark
brown sand. This surficial sand deposit was three to twenty seven feet thick. The surficial sand
was loose to medium dense in consistency. The underlying cohesive strata consist of clayey sand
to sandy clay. The amount of fines varies with depth and from location to location. Intrusions of
sand strata can be found within this predominately cohesive layer. The clayey sands were loose
to medium dense while the clay was soft to stiff. The upper limestone surface was found below the
clayey sandy/clay layer. The limestone was contacted at depths ranging from 32 to 67 feet. The
upper limestone surface generally slopes in the same direction as the existing surficial grade.

For purpose of this study, we reviewed the U.S. Department of Agriculture Soil Conservation

- Services Pasco County Soil Survey. As shown in Appendix A, the surficial site soils belong to

Astatula, Lake, Appredondo and Zolfo formations.

Based on the temporary piezometer readings provided by the client the groundwater at the si{e
varied from 14 to 73 feet below existing grades, as measured at the end of March, 2000. This
corresponds to an approximate elevation of 61.3 feet NGVD.

No detectable water was found in the upper sand deposits at the higher elevation of the site. The

“non-artesian” ground water table is not present at this time due to lack of rainfall over the past 12
months.

3.4 SINKHOLE POTENTIAL EVALUATION

A sinkhole can be defined as “a depression caused by soil and other materials subsiding into an
open hole or void below the ground surface.” This phenomenon is not uncommon in karst geology.
where soils are underlain by limestone material which has been partially dissolved by the
groundwater. The resulting voids in the rock provide paths through which water can travel, taking
erodible soil with it

In much of the Central and Western Florida vicinity. the soil which occurs in close proximity above
the limestone consists of a light green to gray clay to silty or clayey sand resuiting from marine
deposits. commonly termed the "Hawthorn Formation.” This confining layer tends to form a barrier
to the vertical movement of groundwater. The groundwater level in the limestone in this area is
termed the Florida aquifer and is under pressure. The groundwater level or piezometric surface
in the soils above the confining layer frequently differs from that which.exists in the underlying
porous limestone because the confining layer prevents an interconnected hydrostatic condition.
Provided the confining layer remains intact. the two groundwater regimes can remain independent.
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The shailow watcr tatbie is located within the upper sands and rests on top of the confining layer.
The upper water table is not confined or under pressure. The water pressure above the top of the
confining layer is simply defined by the height, or depth of groundwater which lies above the
confining layer. If awell or standpipe were to penetrate the confining layer into the underlying rock,
then the water pressure in the deep water table could be evaluated as the level of water within the
standpipe. If the pressure causes the water to rise higher than the level of the shallow water table,
then the groundwater regime can be described as having a “net upward gradient.” If, however, the
water in the upper water table is higher than the water in the standpipe, then the condition exhibits
a “net downward gradient.”

If an opening develops in the confining layer, connecting the voids or caverns in the limestone
bedrock below to the relatively sandy soils above, then the soil and groundwater conditions might
hecome unbalanced. Insome inctances, the clay in the confining layer soils may crack, either from
shrinkage, such as may result from dry periods when the shallow water table is absent, or from
shifting of the limestone bedrock. In other cases, these soils have little clay content, and are
inherently more susceptible to erosion. The result can be a breach in the confining layer. if the
groundwater has a net downward gradient, then the erodible soils lying both above and below the
confining layer can “ravel” through the opening in the confining layer and/or into cavities and
fractures in the bedrock, similar to the behavior of sand falling through the orifice of an hourglass.
Over a period ranging from hours to possible many years, the loss of material causes the soil
above to loosen until it is incapable of supporting the material above, and it subsides under the

weight. The resulting sinkhole can damage or destroy man-made structures on the near-surface
soils.

Although breaches of the confining layer are fairly common, it generally takes a long time for the
loose zone to extend to the surface and cause a sinkhole. Therefore, even in areas of “high
sinkhole potential”, the incidence of surface expressions (sinkholes) can be infrequent. Although
some notable Florida sinkholes have been large, most of the sinkholes observed within the Central
Florida area have been smaller than 25 feet in diameter. In Western Florida. sinkholes typically
can be even smaller, generally in the range of 10 feet in diameter or less.

Sinkhole activity may be indicated by the presence of some of the following conditions or
occurrences:

aloose or raveled zone within the sandy overburden soil. or clay confining layer, indicating
movement of the soils into voids into the limestone below;

the presence of an opening in the confining layer. as indicated by boring through the layer
and finding either little or no thickness of clay;

reduced water pressure in the soil voids (“pore pressure”) with increasing depth, indicating
downward flow of water; -

. depressed. or absent groundwater table;
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. depression of the top of, or opening, or voids within, the limestone bedrock; and
. loss of drilling fluid circulation while advancing a borehole.

Since the majority of sinkholes develop along the natural joints within the underlying limerock, their
surficial expression in the form of small circular/oval depressions can be used to project the rock
joint pattern at the ground surface in a form of lineaments. The term “lineament” refers to any

natural landscape pattern which may have certain geometric regularity and reflects the underlying
rock joint pattern.

The lineament features of the study area as determined by UES are presented on USGS Map in
Apnendix A. These lineament patterns were determined from land surface featured depicted on
the Dade City and Branchborough U.S.G.S Quadrangle Topographic Maps. As can be observed
on this figure, no significant lineament traverse the site.

No significant loose or ravelled soil zones were detected in our borings above the upper limestone
surface.

Based on the above lineament study and subsurface exploration information, it is our opinion that
the potential for sinkhole occurrence at the subject site is low.

3.5 STABILITY OF MINE CUT AND LANDFILL SLOPES

Based on the information provided to us by the client, the landfiil will have a top elevation between
125 to 170 feet (NGVD) and a side slope of 4.0 horizontal to 1.0 vertical.

Stability of the proposed landfill design section was evaluated by considering circular arc failure
mode. The stability analyses were performed using the Modified Bishop’s method in the computer
program STABL4, which employs an iteration scheme to find the critical slip surface and the
corresponding minimum factor of safety. Based on our stability analyses, the minimum factor of
safety of the proposed landfill design section was analyzed to be in excess of 3.0.

Itis our understanding that a final slope of 1.5 horizontal to 1.0 vertical is anticipated for the mine
cuts, prior to placement of landfill material. The stability of these slopes was also evaluated using
the same methodology. The safety factor for the mine cut slope assuming subsurface conditions
depicted in borings B-1, B-3, B-8, B-9 and B-10 was estimated to be 1.7 or higher.

3.6 BEARING CAPACITY OF SUBGRADE

As part of our geotechnical evaluation, analyses were performed to estimate the bearing capacity
of the foundation soil beneath the proposed landfill cells. Considering a final landfill thickness of
80 feet and a total unit weight of refuse of 65 pcf, the differential vertical stress on the foundation
soil at the base of the landfill was calculated to vary between -5500 and 1850 psf. Based on the
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subsurface profiles encountered in the soil boring, our calculations indicate that the proposed
landfill will have a factor of safety much greater than 3 against bearing capacity failure.

3.7 SETTLEMENT OF SUBGRADE AND LANDFILL MASS

Settlement of the soil layers beneath the proposed landfill cell was computed using average N-
values obtained from the SPT boring B-5 conducted as part of this study. Based on an average
N-value of 6 blows per foot, the total settlement of the foundation soil was estimated to be on the
order of magnitude of one inch. Settlement of the foundation soil is expected to decrease to zero
at the toe of the landfill siope, and at the points where the net fill load becomes equal to the former
native overburden load in mined area. Accordingly, the differential settiement within the foundation
soil from the crest to the toe of the proposed landfill design section is expected to be less than one

inch. Settlement of the foundation soil will occur in small instantaneous increments as the landfill
is raised.

‘The settlement of landfill mass that occurs due to compression and decomposition of the landfill

material is extremely difficult to predict due to many unknowns pertaining to the composition of
landfill material, dynamics of fill placement, etc. Based on the available literature, the total
settlement of a landfill mass may be as much as 25% of the original landfill thickness. We estimate
the post closure settiement of top of the landfill due to compaction and decomposition of landfill
material to be on the order of 10-15 feet. This settlement is expected to be uneven and erratic
depending on the composition of fill material.

4.0 RECOMMENDATIONS

4.1 GENERAL

The following recommendations are made based upon a review of the attached soil test data and
our understanding of the proposed construction. If the landfill plan. sections, or grading plans
change from those discussed previously, we request the opportunity to review and possibly amend
our recommendations with respect to those changes.

Additionally, if subsurface conditions are encountered during the mining stage. which were not
encounteredinthe borings, e.g.. seepage. buried muck, fissured clays, etc.. report those conditions
immediately to us for observation and recommendations.

In this section of the report. we present our general recommendations for stability of mine cut and
landfill slopes.

The permanent mine cut slopes may be as steep as 1.5 horizontal to 1 vertical (1.5H:1V). Run off
of stormwater down the slope should be prevented by construction of berms along the top of the
slope. Furthermore, ponding of water above the top of the slope should be prevented. Also. for
exposed slope heights of over 40 feet, it may be necessary to construct a bench to control surface
water runoff and divert the concentration of runoff away from the lower slope areas.
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5.0 LIMITATIONS

During the early stages of most construction projects, geotechnical issues not addressed in this
report may arise. Because of the natural limitations inherent in working with the subsurface, itis
not possible for a geotechnical engineer to predict and address all possible subsurface variations.

Further, we present documents in Appendix C: Constraints and Restrictions, to bring to your
attention the potential concerns and the basic limitations of a typical geotechnical report.

6.0 REFERENCES

David E. Daniel: Municipal Practice for Waste Disposal (1993)

David Gordon Wilson: Handbook of Solid Waste Management (1988)

Dean K. Wall and Chris Zeiss: Municipal Landfill Biodegradation and Settlement (Journal of
Environmental Engineering, Vol 121, No. 5 March 1995)

USGS 7.5 Minute Series Quadrangle Maps Dade City, Florida 1960 (photo revised 1988) and
Branchborough, Florida 1960 (photo revised 1987).
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Proposed Class il Landfil BORING DESIGNATION' B-01 sweer. 1 of 1
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Proposed Class it Landfil BORING DESIGNATION: B-02 sweer: 1 of 1
NWC of Enterprise Road and Auton Road SECTION: 8ands TOWNSHIP- 25§ RANGE. 22
Dade City, Florida
CLIENT. Sid Larkin and Sons ¢/o Hartman & Associates, Inc G S ELEVATION (ft): 136 90 DATE STARTED: 3/6/00
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Proposed Class Hl Landfil BORING DESIGNATION: B-03 skeeT 1 of 1
NWC of Enterprise Road and Auton Road ) SECTION. 8and5 TOWNSHIP: 258 RANGE: 22€E
Dade City. Florida
CLIENT: Sid Larkin and Sons ¢/o Martman & Associates, inc G.S ELEVATION (ft): 9560 DATE STARTED: 3/13/00
LOCATION: WATER TABLE (ft) DATE FINISHED. 3/15/00
REMARKS. Hole grouted DATE OF READING. ORILLED BY: CE.
EST WSWT (). TYPE OF SAMPLING  SPT
3 S ATTERBERG
A Y
BLOWS N ORG
DEFF_;TH 'g PER6" [(BLOWS/|WT "B‘ DESCRIPTION -(%?o (MG/C) LIMITS K conr
FT.Y 1 U1 INCREMENT | FT) 3 ? ° (feevday) | (%)
£ v L PI
0 ] Brown sand to sand with silt (SP to SP-SM)
1
-
Sl =4 il 52 Rk S S S R SR R T T
10—3&—-2-2-3-----5-—-- e A B T T -
. . 7 | Gray and orangnsh brown motled clayey sand
15 ] S9-10-34 | _24 (. 22 (5C) - oo - - - | L
3 % Dark brown, orangnsh brown and gray mottled
20 . _-6-56_ . .11 -';___/_ clayey sand (SC) . . oo ] 432 43.313 ..
25% ———————————— J% ----------- ce- - . ... ..l 485 {-286-] 57-| 36 | 19E-4
]
1, / o
. 30 3T 77 T : R : | |:
— ! i
4 Light greenish gray clayey sand (SC) 5
: 45 X1 455 | 10 | Z e . 425. | 568 | | i
- !
h V Dark brown orangish brown gray and black sandy ! ! | i i
40 by 3-3-3 8 . clay with silt (CL) . ! | ; | |
R Z : ' TR
3 Dark brown orangish brown and gray mottled : ! i '
- s ! 1
45 5 333, | 6 . ,/ - layey sand (SC) : ! ; '
3 Lo / 4 i ; !
Eon | E;/.-’,/// E .' :
50— 111712 -] 2/18 ] e ’ i
- 3.4.3 7 [E— an umestone = .
= : : . : \Dniling fluid circelation loss @ 50 feet
55— ; I

413100

220 MASTER G
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UNIVERSAL ENGINEERING SCIENCES
BOR‘NG LOG REPORT NO.:
PAGE. 4
Proposed Class Il Landfil BORING DESIGNATION B-03A sweer: 1 of 1
NWC of Enterprise Road and Auton Road SECTION: 8and5s TOWNSHIP.  25S RANGE: 22€
Dade City, Florida
CLIENT: Sid Larkin and Sons c/o Hartman & Associates, Inc G.S. ELEVATION (fty  95.60 DATE STARTEOD: 4/20/00
LOCATION: WATER TABLE (#) 110 DATE FINISHED: 4/20/00
REMARKS. DATE OF READING  4/20/2000  DRILLED BY- D.E
EST.WSW.T (1) TYPE OF SAMPLING ~ SPT
S s ATTERBERG
A Y
BLOWS N ORG
D(EF‘;TH Mi Pere |BLows|wr | B DESCRIPTION 200 o LTS K CONT
4 17| INCREMENT | FT) o (%) (%) (feevday) | (%)
[ L LL Py
0
. Rotary wash to 43.5 feet
PP S e S R B B
s N TR A P AN B I I
3
15—---- - F-- Fo- - - - - - - -
20— - L .. .. s - -t
-4
R o I SR -
] ! |
30— g 4 t !
. | l
. _ : |
35 —+ t . . | . ,
- . . 1 . |
- i ! . !
= ‘ ; i i !
] | . , '. 1 i
; | ! | I i
i i. e ’ | ;
5-8-7 13 ! ;////: Dark brown orangish brown and gray mottled ; : , .: '
¥/ layey sand (SC) : !
l - 4 i
o0 ba -~ Taniimesione
::__: 15-30-37 ' BT T )
cg T 30-42:50/3 1 5013 T
T 42503 ¢ 823 ' _ R
80— Bonng Term-~3722 31 33 1 ‘ear
: | i
L | - ! L
I . ! : i
Do ) . . 1 i
b i : , ; j !
Co ' ! : ; ; !
N ? o
L i ; : ST
Lo ; ! : i
| | \‘ i j :
i : :




UNIVERSAL ENGINEERING SCIENCES

PROJECT NO

80010-002-01
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BORING LOG AL
PAGE: 5
Proposed Class il Landfil BORING DESIGNATION. B-04 sneer 1 of 1
NWC of Enterprise Road and Auton Road SECTION 8and5 TOWNSHIP: 255 RANGE: 22
Dade City. Florida
CLIENT: Sid Larkin and Sons c/o Hartman & Associates. inc G.S ELEVATION (ft): 98 10 DATE STARTED. 3/7/100
LOCATION Mt TER TABLE (ft) DATE FINISHED- 37100
REMARKS'  Hole grouted DATE OF READING. ORILLED BY. DE
EST WSWT (f) TYPE OF SAMPLING'  SPT
S| . S ATTERBERG
A Y
BLOWS N ORG
OEPTH |M| pere |@LOWS/|wr | ¥ DESCRIPTION 200 “;'/C) LIMITS K CONT
(FT) T | INCREMENT | FT) o %) % (feevday) | (%)
E L LL P
0 -
- Orangish brown sand (SP)
3
Sl =4 il S B Rt S S S R e S R
E Orangish brown, dark brown and gray sand with
10 —3<]- -5.7-8- - [ -15 - | - - {-- -| sit andclay (SP-SMt0SP-SC} - - - _ .- . - e - -
h
B Orangush brown, dark brown and gray sandy clay
15 R as7. |1z _/,‘ (CH) - ) o i
20 345} QL_%_ B e . 6836.1.322.
-+ - % SRR 556 |- 299 | 65145 | 22€-5
1 . / :
[’ |
| I
Y Orangish brown. dark brown gray and black !
12 4. /) clayey sand (SC) I I :
i 7 i '
v | |
g . ,'//6 ! i H
I 77 | L
[ : [— 1 Tan limestone ; i i
fo19 !_ _____ ] 1 I
s b
o !
25

Borirg Term:nated at 50 feet




UNIVERSAL ENGINEERING SCIENCES PROCTNO a0 a0z

BORING LOG REPORT NO

PAGE. 6
. PROJECT:  Proposed Ciass Iil Landfil BORING DESIGNATION: B-05 sieer: 1 of 1
3 i NWC of Enterprise Road and Auton Road SECTION: 8and 5 TOWNSHIP. 255 RANGE- 22
B Dade City. Florida
CLIENT: Sid Larkin and Sons c/o Hartman & Associates, Inc G.S. ELEVATION (ft).  77.80 DATE STARTED: 3/15/00
LOCA.ION: WATER TABLE ()  NF. DATE FINISHED- 3/15/00
REMARKS:  Hole grouted DATE OF READING: DRILLED BY D.E
EST WSWT (f) TYPE OF SAMPLING: SPT
S 3 ATTERBERG
A
BLOWS N ORG
OEPTH |M| perer |@Lows/|wr | ¥ DESCRIPTION 200 i LIMITS K CONT.
(FT) 7 | INCREMENT | FT) o (%) %) (feevday) | (%)
.| P
E L
0 -
. Orangish brown sand (SP)
5—5d- 333" "Bt b e ST R IR SEECIE S
-3 Dark brown sand (SP)
10-:Z—-2-2-2--—-4-— B e e N
:._, Oranagish brown sanc (SP)
. 222 .} . 4 R S L o _ .
15—
20 —3X. 334, | 7 ) ..80.] 268 | .. ..l..
25 . - 434 7 e 71.].282.
3 _ 7 Orangish brown, brown and gray mottied clayey .
. 10 235 |3 .| A sand (SC). o S i
3 . ! Orangish brown. brown and gray mottled sandy
446 10 / clay.(CH) . . S . f :
/i - l ' ! i
Light gray and gray motled ciayey sand (SC) i ! i ! :
4.5.7 12 V/ s ’ \ - L I
| 'V/ | 477 | 248 | 60 | 41 | 2965
% i
233 5 | %// |
7 | |
: ! Y ! :
- ! Ve !
3 L'2 | 4 ;/ _//.: i
. VIS
'//_'-’./':.

No recovery

7 Oriting fluid circulation loss @ 55 feet

/ Orang'sh brown brown gray and black mottled
sandy clay CH.

t_._-| Tanimestone

U
[9,]
P .
\S]
)]
n
FoS

w
(&)
|
’ !
|
o
[ ]
n
N

23

[9)]
(911
[ l]l 1.1
)
[}
)
(]

JOMASTEIR G S

Hi1H5L DADETT.




UNIVERSAL ENGINEERING SCIENCES roso_momie |
BORING LOG -

PAGE: 7
W cCT. Proposed Class It Landfik BORING DESIGNATION: B-06 sieer 1 of 1
g " NWC of Enterprise Road and Auton Road SECTION 8and5 TOWNSHIP: 25§ RANGE: 22E
L Dade City, Florida
CLIENT: Sid Larkin and Sons ¢/o Hartman & Associates, Inc G.S. ELEVATION {ft)  83.30 DATE STARTED: 3/15/00
LOCATION: WATER TABLE (). 20 DATE FINISHED: 3/15/00
REMARKS DATE OF READING.  3/15/2000  DRILLED BY: DE
: EST WSWT (fy) TYPE OF SAMPUING ~ SPT
s S
A Y ATTERBERG
OEPTH | M R (BLC?WSI wr.| M DESCRIPTION 200 “{,’/S LIMITS K o
FT) 1P incReMENT | FT) 0 el ( (feeVday) | (%)
H ; LL ]
0 -
] Light brown sand (SP)
1 .
5_:2_.3_3_3__,._.5_.-.....___-,_-__. ....... . B e .
3 - | Light brown, dark brown and gray mottied sand
10— -798--F-17 - [ - - {---F withsilt(SP-SM} - . . . .. ... {----- e
]
4
159 TTTL L 1A L Y bl )
Light brown. dark brown and gray mottled sandy 523 31.1 71 48 | 42E4
N\glay (CH) /]
20 _-6-79. (.18 | X Light brown, dark brown and gray mpmed_c_layey./J_ 265 4.382 | .. .bL .. L. ..
] ' d (SC) 518 | 309 | 69 | 51 | 15€-4
. Gray and dark brown mottied sandy clay (CH)
) 25 --:- ~f- - - - -~ - - - -~ 4% ---------- P e [ - - -
3 .
. s S SR S - S A A _____ _ . ... .... 8B9.] 432 (. . .
-] i
|
1 223 s Light brown, dark brown and gray mottled clayey ;
. 15 FEY-C Y- R - -V L. sand (SC) . . . . P H
; Z |
- Gray sand with siit {SP-SM) .
40 3 3-6-10 | .16 . . : !
- !
. Brown. yellowish brown and gray mottied sandy 5
45 _]2_:/_ . 4-12-15 .27 i . 7/ clay (CL) . i
_j:\_' Light brown orangish brown and white sandy clay ! ‘
50 . 4-6-7 13 . / (CH} [ l
: | 7 _ o
- 50/2 5072 i_No recovery ! ' ' :
55— | . | Boring Termnated at 53 7 feet : o f
i . f. ! :
i | L | ’ 3
| . o |
| o = . :
5 ! ; ! i
X i : : :
| ' i

MASTER GDT Siam0

; |
. |
. |
:‘ e I | i ‘i
a.-';/g l i |
< } i :
3 | 1 | | o -;
3 | ‘ : |
z { } i | % | I !
2 | ! 1




UNIVERSAL ENGINEERING SCIENCES o e
BORING LOG | -

PAGE: 8
JIECT:  Proposed Ciass i Landfis BORING DESIGNATION: B-07 sneer 1 of 1
: NWC of Enterprise Road and Auton Road SECTION. 8and$5 TOWNSHIP. 25S RANGE: 22€
g Oade City, Florida
CLIENT: Sid Larkin and Sons c/o Hartman & Associates, Inc G.S. ELEVATION (ft): 9330 DATE STARTED: 3/15/00
LOCATION: WATER TABLE (ft) DATE FINISHED' 3/15/00
REMARKS.  Hole grouted DATE OF READING. ORILLED BY: DE.
ESTWSWT (ft). TYPE OF SAMPLING ~ SPT
S ; ATTERBERG
A Y :
8LOWS N ORG.
CEPTH IM) pere |BLOWS/|WT | DESCRIPTION N LIMITS K CONT
FT) | 7| INCREMENT | FT) 5 (%) ) (feevday) | (%)
E L tL P1
0 . Brown sand with silt (SP-SM)
3
S < B Ml - R A R e 17 R TR S
-
3 Dark brown sand with silt (SP-SM)
10—_:12-—4-44—r-8-— R R ) S R N R
- Orangish brown sand with sit (SP-SM)
24N .4-5-5. _F 10 B I T Y S _ .
15—
. Brown sand with silt and clay (SP-SM to SP-SC)
0P a5 L L i i
_ : / Brown sandy clay (CH)
i. 57.0 34 73 | 51 | 30E-5
25 4. 456 . 1L .1 . Ng recovery . | — NS R [ '
: y Gray, light brown and dark brown mottled clayey : |
. 3 sand (SC) l
203 556 | 11 .| // L S 418, | 393 !
] / i '
S 7 | .
i 5.5-7 . 12 s B . L 1222 26 1 i ! :
35 . 7 > : ! : i
— ! Tan iimestone ; : ! |
40 - 4.7-8 15 | — ! i ;
- i ~——— Driling flurd crrcutation loss @ 40 feet i ! ! i
5 S | i !
452X 1158 (E I — | ; ,
o

MASTEIR GUT t2da)

s

§11 5955 BADE o
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PROJECT NO 80010-002-01
UNIVERSAL ENGINEERING SCIENCES —
BORING LOG REORT NO..
PAGE- 9
ROJECT:  Proposed Class il Landfil BORING DESIGNATION: B-08 sseer. 1 of 1
o NWC of Enterprise Road and Auton Road SECTION. 8and5 TOWNSHIP: 255 RANGE: 22
Dade City, Florida
CLIENT: Sid Larkin and Sons c/o Hartman & Associates. Ing G.S. ELEVATION (ft).  92.90 DATE STARTED: 3/16/00
LOCATION: WATER TABLE (f) DATE FINISHED' 3/16/00
REMARKS.  Hole grouted DATE OF READING DRILLED BY- DE.
EST WSWT (fy TYPE OF SAMPLING ~ SPT
_ S S ATTERBERG
A Y
8LOWS N CRG
D(f:’:,")” Ml pere |@Lows/|wrT. | M DESCRIPTION 200 ?‘/C) LIMITS K CONT.
)T | INCREMENT | FT) b (%) o (teevday) | (%)
4 L LL P}
0 - Orangish brown sand with silt and clay (SP-SM to
7 SP-SC)
5——2 -2_3_6_-L--9-_»_.___ O S - oo - _
10T~ 7843 - F - 2F - f oo B T ) S
T A {.
3 7 Orangish brown and gray mottied clayey sand
20 "6’7'6""13'r'"“'/H3C) ______ S e -
] 7
. 7 Light brown clayey sand (SC)
] / 239 | 171 | 20 | NP | 3763
] | i
- 544 | 8 / 231 | 246 . » ;
03 /i | L ;
. Light brown. dark brown and gray mottled sandy l ! ! :
35 ] 434 7. ; /_ day.(CH) . . . . o 573 | 365 | l
Tt | Light brown. orangish brown and gray mottled i ; :
49 S 444 8 / clayey sand (SC) : : ! !: 2
___1 i ; ! :
I Tan kmestane | : :
45 < . 5-7-9 16 . '
] i i !
— 1 H T .
co % 10-10-14 § 24 — :
| .

#11.5555 DADECITY GPJ MASTER GOI

Boring Terminateq at 50 feer
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UNIVERSAL ENGINEERING SCIENCES

PROJECT NO

80010-002-01

BORING LOG
PAGE 10
Proposed Class lil Landfil BORING DESIGNATION B-09 sveer 1 of 1
NWC of Enterprise Road and Auton Road SECTION. 8and 5 TOWNSHIP 255 RANGE. 22€
Dade City, Florda
CLIENT: Sid Larkin and Sons ¢/o Hartman & Associates, In¢ G S ELEVATION (fty 101 10 DATE STARTED:
LOCATION. WATER TABLE (f). DATE FINISHED.
REMARKS  Hole grouted DATE OF READING DRILLED BY DE.
EST. WSW.T (i) TYPE OF SAMPLING  SPT
s S
Al BLOWS N Y ATTERBERG ORG
DEPTH IM| pere |BLows/|wT | M DESCRIPTION 200 "f/c) LIMITS K CONT
T} U] INCREMENT | FT) o (%) % (feevday) | (%)
E L LL Pt
0 -
4 Orangish brown sand (SP)
3
STE' _2_2_1 S or - '3' -r--"t1--"-~-"F-"-"-"-"-""-""7 - " - - - - s-- s 2o s - -
. Light gray, light brown and orangish brown,
10 —qX - 81243 -} -25 -} - - mottled.sandy clay with S {CL) - - - - — - « - = - <l oo . do oo . . ]
. Light gray, light brown and aranaish brown,
15 o656 L 1L Lo _ mottled clayeysand(SC) - . - - - .- .. . .. . |
|
20 U675, L 12 oA . T DR N AU }
] 275 19.6 NP NP | 76E-3 |
— i
<. 445, | .9 . e .. !
25 ]
= . Light gray, light brown and orangish brown,
30 - 867 13 1 . mottled sand.with sit and cemented sand.
R particles (SP-SM)
Tt !
35 V 1. B.7-7. L 14 r L. - I
N 0 i . .
-~ I ! H i
pa. o T Light grayish brown sand with siit to silty sand ; i [ :
0I5 656 [ 11 (SP-SM to SM) : | ! P
3 { ' f (
T ! : i
T 5-11413 24 ! bo128 | 242 ;
: No recovery
7711 23 !
1
Light gray light brown 3nc ¢rangisn brown.
28 mottled clayey sarnd :SC)
Light brown and venowisn Diown maottled Clayey
3.4.25 2¢ $and iSC. 433 i34
Tan imesicre
12-10-13 23
. 12-12-29 32 :
Lo S 25502 502 : -_
TS 50/5 5005 : i ﬁl
Tl 5043 50i3 : j . :
80 - ! ; i } ; .
;| ; o
85 L 5510 15 ’ : !

Boring Terminated at 85 feat




UNIVERSAL ENGINEERING SCIENCES PROECTNO 2000t |

BORING LOG REPORT NO.

PAGE" 1
Proposed Class !l Landfi BORING DESIGNATION, B-10 sneer: 1 of 1
NWC of Enterprise Road and Auton Road SECTION: 8and$ TOWNSHIP: 258 RANGE. 22
Dade City, Florida
CLIENT: Sid Larkin and Sons ¢/o Hartman & Associates. Inc G.S ELEVATION (ft):  132.70 DATE STARTED: 3/16/00
LOCATION: WATER TABLE (ft). DATE FINISHED: 3/16/00
REMARKS. Hole grouted DATE OF READING DRILLED BY. DE.
EST WSWT (f) TYPE OF SAMPLING  SPT
" S ATTERBERG
A Y
BLOWS - N ORG
DEPTH (M1 pere |@Lowsi|wT | ¥ DESCRIPTION 200 ";'/C) LIMITS K CONT
FT) [P | INCREMENT | FT) o (%) % (reevday) | (%)
3 L LL Pl
0 . Orangish brown sand with silt (SP-SM)
. L
5_]2_-2_2_2-~—-—4--L-- P U U A R A
3 7 Yellowish brown clayey sand (SC)
10 <]~ 4520-26- | - 46 - | - - ; ------------------------------------------ B R A
m ‘A
- . v.//74 Light brown, orangish brown and dark brown
15 ._1Q-12:17_L_29._L_”%meed-dayey.sand(scy. R A SRR SN S
20 3 _s-_1o-15_,.25_____..%r ________ R R P
n / :
~ |
25 P 7108 .| 18 | / _____ ; . . i
] Yellowish brown sand with siit (SP-SM) l . :
20 7 7-8-12 .20 . JE T . . L . . " - R - P b . I' ;
4 ! 771 Light brown. orangish brown and brown mottled i
- _2< 68-5-7 1 12 R 1 d (SC . . |
35 — '7//4/ clayey sand (SC) ! i ' i .
. | H '
= l Yellowish brown sand (SP; i i ‘ .
a0 1078 15 . | i : ;
- i | ; f | i
T o : Light brown and yeilowish brown mottied sandy : | ; :
45 4 545 : g / clay. (CH) ; § | :
- R : i
3 ; i ; !
NN | - L
50 | . . P e e
- ; 733 1 475 118 . 81 2SE-S
4] : -
55 < 10-8-7 . 15 Light brown yeilowish brown and gray mottied
- clayey sand wih cemented sand particles (SCi
gy
g0 4 ! 246 1 415
;__: Tan imesione
65 —— 3.2-15 17
- Dritling flu'd circulation loss @ 65 feet
o S 401322 - 35 134, 143
- . 505 . osis ) . Boning Terminatea at 75 fe=t
B —: ; : : ‘
2 : ! ‘ :
3 é i L
- : H H ‘ [ i
= : . : ! ! i i
Z | -. ! { !
z ‘e '- C : ’ L
"- . A i L
;i - b . ! { ! ! ' {
D= H | 3 ' . ' ' I !
S5 H i i . i i : : ! i
g Fo 3 P 1 | | \‘ ;
< | : H i : ! : ! '
" l | ! i | i : : i
b b ! ! ' ! ! i !. !
5 | | Lo | i o
. R L




IMAGE QUALITY

AS YOU REVIEW THE NEXT GROUP OF IMAGES,
PLEASE NOTE THAT THE ORIGINAL DOCUMENTS
WERE OF POOR QUALITY.
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LABORATORY TEST SUMMARY

ruumr-n;/ SAMPLE SARPLE NATUHCALL BASSING DASSING PASSING PASSING PASSIG PASSING LIQUID PLAST- VERTICAL UNIFIED
PIRZO. NUHEER DEFTH MO STURE NGO 200 NO. 100 NO. 60 NO. 40 NO. 10 NO. 4 LIMIT ICITY PERMERAB. SOIL
HUMB R CONTENT S EVE S1EVE SIEVE SIEVE SIEVE SIEVE INDEX K CLASS.
(teet) (& (& (%) (%) (%) (%) (%) (%) (%) (ft/day)
[PREY 1 [ Y] L (RS 13.8 59 4 63.0 68 . ¢ 100.0 limestone
-1l 14 N IR bEou 51 2 58 .4 61.6 68.7 72,1 Imestone
e TR 1o 0 <3 o8 47 28 7.00E-0§
) 1 [ s o M3 84 9 87.9 93.0 95 .1 SC
T 3 e 303 132 65 8 91.7 96.8 99 . € 100.0 e
-3 U Sh 0 RS 16 57 36 1.90E-04 sC
B3 7 TE XA NI 771 88 .8 340 99.2 100.0 5C
B 1 (oo O 81.5 97 € 55.8 100.9 100.0 TH
B-4 - hn S0y G 65 45 2.20E-05 CH
G5 1 [ JONT W 274 78.5 96 .4 99.2 99.8 5P
Ro5 I N on i 26.8 77.5 94 .4 96.8 97.5 SP
B oo [ to o hon U 60 41 2.90E-05 sC
35 01 vroo o hYL 71 48 4.J0E-04 “CH
2.6 1 RN 145 o 6.5 7205 88 .2 92.9 94.2 CH
B-6 u-2 U [ 5104 69 51 L.SOE-04 CH
B € v TG 142 by 78 .8 93.8 97.6 99.8 100.0 H
B-7 U 230 340 $7.0 73 S1 3.00E-03 CH
) I RS 19 3 1id 78 0 95 .2 99 .4 100.0 100.0 SC
T 3 75 A KON 62 .6 52.2 99.3 99.5 93¢ 5C
B5-8 [T 250 17 .1 IR 20 NP 3.70E-03 sC
B 8 5 KR 210 KR 37.5 85.9 96 .7 99.0 99.3 5C
T3] ” 15 65 A 77 .0 96 .1 59.5 100.0 100.0 TH
B-9 U- 1 20.0 19.6 L NP NP 7.60E-03 sC
B-9 Y 145 2402 12 8 63.6 99 .6 100.0 100.0 100.0 SM
6.9 S 64 344 TR 92,1 98 .1 959.4 100.0 100.0 5C
G-10 U1 [N AN 1402 118 91 2.90E-05 CH
B-10 10 PR 1t 316 53 4 62 .4 66.7 79.2 88.4 SC
B-10 12 L6 T [ 16 S 19.6 23.2 37.1 49.0 Timestone
T 3E U L 4.0 1.5 6.7 8.5 SP-SM




SOIL CLASSIFICATION CHART

G

6 _ GRAPHILETTER DESCRIPTIONS
g . [
: { WELL-GRADED GRAVELS,
- CLEAN GRAVEL - SAND MIXTURES,
GRAVEL GRAVELS LITTLE OR NO FINES
AND '
LITTLE OR NO POORLY-GRADED GRAVELS,
GRAVELLY ( FINES) GRAVEL - SAND MIXTURES,
SOILS LITTLE OR NO FINES
COARSE GRAVELS SILTY GRAVELS, GRAVEL -
SOILS OF COARSE
FRACTION
RETAINED ON (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL -
NO. 4 SIEVE AMOUNT OF FINES) SAND - CLAY MIXTURES
CLEAN X GRAVELLY SANDS, LITTL
OF MATERIAL IS SQEBY NS POORLY-GRADED SANDS,
1 LARGER GRAVELLY SAND, LITTLE OR NO
g:%e 200 SIEVE SOILS | FINES
MORE THAN 500/ SANDS WlTH SILTY SANDS' SAND - S“_T
OF COARSE FINES | MIXTURES
FRACTION
SSRC ONNO- | (appreciaLE CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) (&% MIXTURES
! INORGANIC SILTS AND VERY FINE
! M L SANDS, ROCK FLOUR, SIiLTY CR
i CLAYEY FINE SANDS OR CLAYEY
L SILTS WITH SLIGHT PLASTICITY
7 INORGANIC CLAYS OF LOW TO
SILTS - CL MEDIUM PLASTICITY, GRAVELLY
FINE AND Lﬂgg&ﬂlj / CLAYS, SANDY CLAYS, SILTY
GRAINED CLAYS =0 ) 7 _/é‘ CLAYS. LEAN CLAYS
SOILS - = — - oL ORGANIC SILTS AND ORGANIC
-_ E— SILTY CLAYS OF LOW
T il | PLASTICITY
| MH INORGANIC SILTS. MICACEOUS
o OR DIATOMACEQUS FINE SAND
z{ MORE THAN £0% |
2| CF MATERIAL IS 1 | ORSILTY SOILS
SMALLER THAN SILTS ]
MO 200 SIEVE Sl . g
Si7s LIQUID LIMIT INORGANIC CLAYS OF HIGH
: AND GREATER THAN / CH | risticrm
- CLAYS 50
OH | ORGANIC CLAYS OF MEDIUM TO
‘ A HIGH PLASTICITY, ORGANIC
A A SILTS
LR
PRI Y PEAT, HUMUS, SWAMP SCILS
HIGHLY ORGANIC SOILS i PT WITH HIGH ORGANIC

CONTENTS

.
R}

OTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS
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ORIGINALLY CODED BY:
RONALD A. SIEGEL
GRADUATE INSTRUCTOR IN RESEARCH
PURDUE UNIVERSITY
WEST LAYFAYETTE, INDIANA

ADAPTED FOR THE IBM/PC
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if you are using this program, and finding it of
value, your contribution ($35 suggested) will be
aporeciated. You mav copy this program and share
it with others, on the condition that this notice

is not removed, and that no fee or consideration

is charged.

--Slope Stability Analysis--
Simplified Janbu Method of Slices
or Simplified Bishop Method

PROBLEM DESCRIPTION Dade City Landfill, East Side of fill @
B-8, B-7, B-2 & B-1



BOUNDARY COORDINATES

7 Top Boundaries
20 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. () (fty () (ft) BelowBnd

400.00 92.00 47000 92.00 1
47000 9200 69500 96.00 1
695.00 96.00 810.00 125.00 4
810.00 125.00 121500 14500 4
1215.00 145.00 1410.00 150.00 4
1410.00 150.00 161500 161.00 4
161500 161.00 2800.00 171.00 4
695.00 96.00 750.00 80.00 1
750.00 80.00 1320.00 8000 1
1320.00 80.00 1950.00 85.00 2
1950.00 85.00 2600.00 100.00 2
2600.00 100.00 2760.00° 155.00 2
2760.00 155.00 2800.00 171.00 1
400.00 66.00 690.00 66.00 2
690.00 66.00 125000 75.00 2
1250.00 75.00 1320.00 80.00 2
400.00 55.00 690.00 55.00 3
690.00 5500 1250.00 57.00 3
1250.00 57.00 1850.00 55.00 3
1850.00 5500 2800.00 110.00 3

Boaliohrom1o0@@NO0dwN

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil

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

Na. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1160 1200 .0 320 .00 0 1
1200 125.0 0 340 00 0 1
1200 1250 0 380 00 0 1
650 650 .0 400 .00 0 1

B ON -

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED



. Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water  Y-Water
No. (ft) (ft)
1 400.00 70.00

2 1750.00  70.00
3 2800.00 90.00

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

100 Trial Surfaces Have Been Generated

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 600.00 ft.
and X =800.00 ft.

Each Surface Terminates Between X =1200.00 ft.
and X =1400.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

200.00 ft. Line Segments Define Each Trial Failure Surface.

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

* * Safety Factors Are Calculated By The Modified Bishop Method * *



. Failure Surface Specified By 4 Coordinate Points

Point  X-Surf  Y-Surf
No. () (ft)

711.11 100.06
91040 116.93
1109.59 134.95
121273  144.89

WM

Circle Center At X = ****** . Y = ****** and Radius, ******

deir e 9566 it

Failure Surface Specified By 5 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)

1 600.00 94.31
2 798.31 68.35
. 3 998.08 77.93
4 1192.99  122.76
5 1246.89  145.82

Circle Center At X = 844.5:Y = 1191.6 and Radius, 1124 2

* 9885 e

Failure Surface Specified By 4 Coordinate Points
Point  X-Surf  Y-Surf
No. (ft) (ft)
1 666.67 95.50
2 864.04 63.16
3 1062.98 83.64
4 1222.89 14520

Circle Center At X = 886.7 ;Y = 819.9 and Radius, 757 1

L2 2 10300 L
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Failure Surface Specified By 5 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)

666.67  95.50
86346  59.83
1062.80  76.12
125119 143.26
126521  146.03

b WK -

Circle Center At X = 901.0; Y = 827.9 and Radius, 769.0

e e e 1 0.670 L2 2]

Failure Surface Specified By 5 Coordinate Points
Point  X-Surf  Y-Surf
No. (ft) (ft)
1 600.00 94 .31
2 79757 6325
3 997 .51 68.18
4 119332 108.94
5 1286.62  146.84

Circle Center At X = 870.3 ; Y =1169.9 and Radius, 1109.0

** 10.963 **

Failure Surface Specified By 4 Coordinate Points
Point  X-Surf  Y-Surf
No. (ft) (ft)
1 71111 100.06
2 910691 109.10
3 1110.20 12595
4 1276.43  146.58

Circle Center At X = 580.1 ;Y =5210.1 and Radius, 5111.7

11183 ¢



Failure Surface Specified By 4 Coordinate Points

Point  X-Surf  Y-Surf
No. () (ft)

1 688.89  95.89
2 885.27  57.99
3 1084.45  76.04
4 1264.79 146.28

Circle Center At X = 921.1:Y = 771.1 and Radius, 714.1

*11.316

Failure Surface Specified By 4 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) {ft)

666.67 95.50
861.34 4962
1060.27 70.22
122035 145.14

hWN -~

Circle Center At X = 899.8 : Y = 6489 and Radius, 600.6
E 2 2] 1 1483 v
Failure Surface Speciﬁed By 5 Coordinate Points
Point  X-Surf  Y-Surf
No. ()  (ft)
1 622.22 94.71
2 816.83 48.56
3 1016.53 59.52
4 120491 126.70
5 1230.54 14540

Circle Center At X = 8788 ;Y = 743.4 and Radius, 697.6

11532



. fFailure Surface Specified By 4 Coordinate Points

Point X-Surf  Y-Surf
No. (ft) (ft)

1 644.44 95.10
2 837.97 4462

3 1037.12  63.04
4 1210.91  144.80

Circle Center At X = 885.0; Y = 621.2 and Radius, 578.5

dkw 1 1733 de e

i .



ﬂ%.

whkhhkky

STABL4

Wkl kel

ORIGINALLY CODED BY:
RONALD A. SIEGEL
GRADUATE INSTRUCTOR IN RESEARCH
PURDUE UNIVERSITY
WEST LAYFAYETTE, INDIANA

ADAPTED FOR THE IBM/PC
AND PORTIONS COPYRIGHT (C) 1986 BY:

CIVIL ENGINEERING SHAREWARE
P.0. BOX 472
LEE'SUMMIT, MO 64063

If you are using this program, and finding it of
value, your contribution ($35 suggested) will be
appreciated. You may copy this program and share
it with others, on the condition that this notice

is not removed, and that no fee or consideration

is charged.

--Slope Stability Analysis--
Simplified Janbu Method of Slices
or Simplified Bishop Method

PROBLEM DESCRIPTION Dade City Landfill, Mine Slope Stability
@ B-1



. BOUNDARY COORDINATES

¢ 7 Top Boundaries
12 Total Boundaries

Boundary X-left Y-Left X-Right Y-Right Sail Type
No. (fy (f) () (ft) BelowBnd

1 900.00 113.00 91450 113.00 6
2 91450 113.00 937.00 128.00 5
3 937.00 128.00 959.50 143.00 4
4 959.50 143.00 97450 153.00 3
5 97450 153.00 982.00 158.00 2
6 982.00 168.00 1000.00 170.00 1
7 1000.00 170.00 1700.00 185.00 1
8 982.00 158.00 1700.00 158.00 2
9 97450 153.00 1700.00 153.00 3
10 959.50 143.00 1700.00 143.00 4
11 937.00 128.00 1700.00 128.00 5
12 91450 113.00 1700.00 120.00 6

ISOTROPIC SOIL PARAMETERS

. 6 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt Unit WA, Intercept  Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param (psf) No.

115.0 1200 0 320 .00 0 1
120.0 125.0 0 340 .00 0 1
120.0 1250 2000.0 .0 .00 0 1
120.0 125.0 0 380 .00 0 1
120.0 125.0 2000.0 .0 .00 0 1
1256.0 1250 0 400 .00 0 1

A WON -

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 2 Coordinate Points

Point  X-Water Y-Water

. No. )y (ft)

1 900.00 70.00

Sl
e ne
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. 2 1700.00

70.00

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

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X =900.00 ft.

and X =950.00 ft.

Each Surface Terminates Between X =1000.00 ft.

and X =1100.00 ft.

Uniess Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extendsis Y = .00 ft.

20.00 ft. Line Segments Define Each Trial Failure Surface.

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

First.

* * Safety Factors Are Calculated By The Modified Bishop Method * ~

Failure Surface Specified By 9 Coordinate Points

Point  X-Surf
No. (ft)
1 900.00
2 919.71
3 939.71
4 959.25
5 977.62
6 994 14
7 1008.21
8 1019.29
9 1021.85

Y-Surf

()

113.00
109.61
110.05
114.30
122.21
133.48
147.70
164.35
170.47

Circle Center At X = 927.4 ;Y = 213.5 and Radius, 104.1
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Failure Surface Specified By 9 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)

90556 113.00
92537 110.30
94536 110.85
965.00 114.65
983.76  121.59
1001.14  131.49
1016.68 144.08
1029.96  159.03
1037.39  170.80

WO~ WN-

Circle Center At X = 932.0;Y = 232.7 and Radius, 1226

LAt g 1 .752 Tk

Failure Surface Specified By 8 Coordinate Points

Point  X-Surf  Y-Surf
No. {ft) (ft)

900.00 113.00
919.62 109.11
939.61  109.83
958.89 11512
976.45 12470
991.34 138.06
1002.77  154.47
100898 170.19

O~NODOOh WN =

Circle Center At X = 926.5:Y = 195.3 and Radius, 86.5

e 1800 22



Failure Surface Specified By 10 Coordinate Points

Point X-Surf  Y-Surf
No. (ft) (ft)

905.56  113.00
925.05 108.51
945.02 107.58
964.85 11023
983.88 116.37
1001.51 125.81
1017.18 138.25
1030.37 153.28
104066 17043
10 1040.83 170.88

O©COO~NOO B WN -

Circle Center At X= 9402 ;Y = 2191 and Radius, 111.6

etk 1-883 ok

. Failure Surface Specified By 10 Coordinate Points

Point  X-Surf  Y-Surf
No.  (fty  (ft)

91111 113.00
931.00 110.90
951.00 111.21
97082 113.90
990.17  118.94
1008.78  126.27
1026.38  135.77
104271 147.31
1057.55 160.73
10 1066.86  171.43

O©CQONO O WN-

Circle Center At X = 938.5 ;Y = 277.4 and Radius, 166.7

L 1 903 wwk
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Failure Surface Specified By 8 Coordinate Points

Point
No.

OO HWN -

X-Surf
(ft)

916.67
936.36
956.34
975.54
992.99
1007.78
1019.14
1024.34

Y-Surf
(ft)

114.44
110.98
112.06
117.63
127.40
140.87
157.33
170.52

Circle Center At X = 9416 ;Y = 198.6 and Radius,

e

1920 =

Failure Surface Specified By 6 Coordinate Points

Point
No.

Dot b w2

Circle Center At X = 940.8 ;Y = 200.2 and Radius,

ek

X-Surf  Y-Surf

(ft) (ft)
938.89 129.26
958.76  131.53
977.21 139.25
992.77 151.81
1004 .21 168.22
100485 170.10

1959 =

87.8

71.0



Failure Surface Specified By 8 Coordinate Points

Point  X-Surf  Y-Surf

No. (ft)

916.67
936.65
956.50
975.67
993.65
1009.98
1024.20
1034.72

OO O b Wwh -~

()

114.44
113.68
116.18
121.88
130.62
142.18
156.24
170.74

Circle Center At X = 931.3 ;Y = 235.9 and Radius, 1224

e 2050 LAt

Failure Surface Specified By 6 Coordinate Points

Point  X-Surf

No. (ft)

944 .44
964.38
983.37
998.43

AW -

Circle Center At X = 958.4 .Y = 181.3 and Radius,

1007.16
1007.23

Y-Surf
(ft)

132.96
131.33
137.59
150.76
168.75
170.15

wux 2 1 06 ;t*

503



.' Failure Surface Specified By 8 Coordinate Points

Tntdas

Point  X-Surf  Y-Surf
No. (ft) ()

92222 118.15
94147 11270
86145 112.00
981.03 116.10
999.06 124.75
101450  137.47
1026.46  153.50
1033.74  170.72

0O~NO O A WN~

Circle Center At X = 954.3 ;Y = 194.8 and Radius, 83.1

e 2118 L L]
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CONSTRAINTS AND RESTRICTIONS

WARRANTY

Universal Engineering Sciences has prepared this report for our client for his exclusive use, in
accordance with generally accepted soil and foundation engineering practices, and makes no
other warranty either expressed or implied as to the professional advice provided in the report.

UNANTICIPATED SOIL CONDITIONS

The analysis and recommendations submitted ir this report are based upon the data obtained
from soil borings performed at the locations indicated on the Boring Location Plan. This report
does not reflect any variations which may occur between these borings.

The nature and extent of variations between borings may not become known until construction
begins. If variations appear, we may have to re-evaluate our recommendations after
performing on-site observations and noting the characteristics of any variations.

CHANGED CONDITIONS

We recommend that the specifications for the project require that the contractor immediately
notify Universal Engineering Sciences, as well as the owner, when subsurface conditions are
encountered that are different from those present in this report.

No claim by the contractor for any conditions differing from those anticipated in the plans,
specifications, and those found in this report, should be allowed uniess the contractor notifies
the owner and Universal Engineering Sciences of such changed conditions. Further, we
recommend that all foundation work and site improvements be observed by a representative
of Universal Engineering Sciences to monitor field conditions and changes, to verify design
assumptions and to evaluate and recommend any appropriate modifications to this report.

MISINTERPRETATION OF SOIL ENGINEERING REPORT

Universal Engineering Sciences is responsible for the conclusions and opinions contained
within this report based upon the data relating only to the specific project and location
discussed herein. If the conclusions or recommendations based upon the data presented are
made by others, those conclusions or recommendations are not the responsibility of Universal
Engineering Sciences.

CHANGED STRUCTURE OR LOCATION

This report was prepared in order to aid in the evaluation of this project and to assist the
architect or engineer in the design of this project. If any changes in the design or location of
the structure as outlined in this report are planned. or if any structures are included or added
that are not discussed in the report. the conclusions and recommendations contained in this

C -1-



report shall not be considered valid unless the changes are reviewed and the conclusions
modified or approved by Universal Engineering Sciences.

USE OF REPORT BY BIDDERS

Bidders who are examining the report prior to submission of a bid are cautioned that this report
was prepared as an aid to the designers of the project and it may affect actual construction
operations.

Bidders are urged to make their own soil borings, test pits, test caissons or other explorations
to determine those conditions that may affect ccnstruction operations. Universal Engineering
Sciences cannot be responsible for any interpretations made from'this report or the attached

boring logs with regard to their adequacy in reflecting subsurface conditions which will affect
construction operations.

STRATA CHANGES
Strata changes are indicated by a definite iine on the boring iogs which accompany this report.
However, the actual change in the ground may be more gradual. Where changes occur
between soil samples, the location of the change must necessarily be estimated using all
available information and may not be shown at the exact depth.

OBSERVATIONS DURING DRILLING

Attempts are made to detect and/or identify occurrences during drilling and sampling, such as:
water level, boulders, zones of lost circulation, relative ease or resistance to drilling progress,
unusual sample recovery, variation of driving resistance, obstructions, etc.; however, lack of
mention does not preclude their presence.

WATER LEVELS

Water level readings have been made in the drill holes during drilling and they indicate normally
occurring conditions. Water levels may not have been stabilized at the last reading. This data
has been reviewed and interpretations made in this report. However, it must be noted that
fluctuations in the level of the groundwater may occur due to variations in rainfall, temperature.
tides, and other factors not evident at the time measurements were made and reported. Since
the probability of such variations is anticipated. design drawings and specifications should
accommodate such possibilities and construction planning should be based upon such
assumptions of vanations.

LOCATION OF BURIED OBJECTS

All users of this report are cautioned that there was no requirement for Universal Engineering
Sciences to attempt to locate any man-made buried objects during the course of this
exploration and that no attempt was made by Universal Engineering Sciences to locate any

C -2-



such buried objects. Universal Engineering Sciences cannot be responsible fq_r any buried
man-made objects which are subsequently encountered during construction that are not
discussed within the text of this report. -'

TIME

This report reflects the soil conditions at the time of exploration. [f the report is not used in a
reasonable amount of time, significant changes to the site may occur and additional reviews
may be required. '
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Important nfoPmation aho This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the
specific needs of their clients. A geotechnical-engineering
study conducted for a civil engineer may not fulfill the needs of
a constructor — a construction contractor — or even another
civil engineer. Because each geotechnical- engineering study

is unique, each geotechnical-engineering report is unique,
prepared solely for the client. No one except you should rely on
this geotechnical-engineering report without first conferring
with the geotechnical engineer who prepared it. And no one

— not even you — should apply this report for any purpose or
project except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on
a geotechnical-engineering report did not read it all. Do
not rely on an executive summary. Do not read selected
elements only.

Geotechnical Engineers Base Each Report on

a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific
factors when establishing the scope of a study. Typical factors
include: the client’s goals, objectives, and risk-management
preferences; the general nature of the structure involved, its
size, and configuration; the location of the structure on the
site; and other planned or existing site improvements, such as
access roads, parking lots, and underground utilities. Unless
the geotechnical engineer who conducted the study specifically
indicates otherwise, do not rely on a geotechnical-engineering
report that was:

o not prepared for you;

o not prepared for your project;

« not prepared for the specific site explored; or

» completed before important project changes were made.

Typical changes that can erode the reliability of an existing

geotechnical-engineering report include those that affect:

o the function of the proposed structure, as when it’s changed
from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

o the elevation, configuration, location, orientation, or weight
of the proposed structure;

o the composition of the design team; or

o project ownership.

As a general rule, always inform your geotechnical engineer
of project changes—even minor ones—and request an

assessment of their impact. Geotechnical engineers cannot
accept responsibility or liability for problems that occur because
their reports do not consider developments of which they were
not informed.

Subsurface Conditions Can Change

A geotechnical-engineering report is based on conditions that
existed at the time the geotechnical engineer performed the
study. Do not rely on a geotechnical-engineering report whose
adequacy may have been affected by: the passage of time;
man-made events, such as construction on or adjacent to the
site; or natural events, such as floods, droughts, earthquakes,
or groundwater fluctuations. Contact the geotechnical engineer
before applying this report to determine if it is still reliable. A
minor amount of additional testing or analysis could prevent
major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory
data and then apply their professional judgment to render

an opinion about subsurface conditions throughout the

site. Actual subsurface conditions may differ — sometimes
significantly — from those indicated in your report. Retaining
the geotechnical engineer who developed your report to
provide geotechnical-construction observation is the most
effective method of managing the risks associated with
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent
recommendations included in your report. Confirmation-
dependent recommendations are not final, because
geotechnical engineers develop them principally from
judgment and opinion. Geotechnical engineers can finalize
their recommendations only by observing actual subsurface
conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume
responsibility or liability for the report’s confirmation-dependent
recommendations if that engineer does not perform the
geotechnical-construction observation required to confirm the
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject
to Misinterpretation

Other design-team members’ misinterpretation of
geotechnical-engineering reports has resulted in costly

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.
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problems. Confront that risk by having your geotechnical
engineer confer with appropriate members of the design team
after submitting the report. Also retain your geotechnical
engineer to review pertinent elements of the design team’s
plans and specifications. Constructors can also misinterpret

a geotechnical-engineering report. Confront that risk by
having your geotechnical engineer participate in prebid and
preconstruction conferences, and by providing geotechnical
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs
based upon their interpretation of field logs and laboratory
data. To prevent errors or omissions, the logs included in a
geotechnical-engineering report should never be redrawn
for inclusion in architectural or other design drawings. Only
photographic or electronic reproduction is acceptable, but
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they
can make constructors liable for unanticipated subsurface
conditions by limiting what they provide for bid preparation.
To help prevent costly problems, give constructors the
complete geotechnical-engineering report, but preface it with
a clearly written letter of transmittal. In that letter, advise
constructors that the report was not prepared for purposes

of bid development and that the report’s accuracy is limited;
encourage them to confer with the geotechnical engineer

who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of
information they need or prefer. A prebid conference can also
be valuable. Be sure constructors have sufficient time to perform
additional study. Only then might you be in a position to

give constructors the best information available to you,

while requiring them to at least share some of the financial
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and constructors fail to
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding

has created unrealistic expectations that have led to
disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include
a variety of explanatory provisions in their reports. Sometimes
labeled “limitations,” many of these provisions indicate where
geotechnical engineers’ responsibilities begin and end, to help

GEL

others recognize their own responsibilities and risks. Read
these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform
an environmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental
findings, conclusions, or reccommendations; e.g., about

the likelihood of encountering underground storage tanks

or regulated contaminants. Unanticipated environmental
problems have led to numerous project failures. If you have not
yet obtained your own environmental information,

ask your geotechnical consultant for risk-management
guidance. Do not rely on an environmental report prepared for
someone else.

Obtain Professional Assistance To Deal

with Mold

Diverse strategies can be applied during building design,
construction, operation, and maintenance to prevent
significant amounts of mold from growing on indoor surfaces.
To be effective, all such strategies should be devised for

the express purpose of mold prevention, integrated into a
comprehensive plan, and executed with diligent oversight by a
professional mold-prevention consultant. Because just a small
amount of water or moisture can lead to the development of
severe mold infestations, many mold- prevention strategies
focus on keeping building surfaces dry. While groundwater,
water infiltration, and similar issues may have been addressed
as part of the geotechnical- engineering study whose findings
are conveyed in this report, the geotechnical engineer in
charge of this project is not a mold prevention consultant;
none of the services performed in connection with the
geotechnical engineer’s study were designed or conducted for
the purpose of mold prevention. Proper implementation of the
recommendations conveyed in this report will not of itself be
sufficient to prevent mold from growing in or on the structure
involved.

Rely, on Your GBC-Member Geotechnical Engineer
for Additional Assistance

Membership in the Geotechnical Business Council of the
Geoprofessional Business Association exposes geotechnical
engineers to a wide array of risk-confrontation techniques
that can be of genuine benefit for everyone involved with

a construction project. Confer with you GBC-Member
geotechnical engineer for more information.

GEOTECHNICAL
BUSINESS COUNCIL

of the Geoprofessional Business Association

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 301/589-2017
e-mail: info@geoprofessional.org www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document
is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without
being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.




CONSTRAINTS AND RESTRICTIONS

WARRANTY

Universal Engineering Sciences has prepared this report for our client for his exclusive use, in
accordance with generally accepted soil and foundation engineering practices, and makes no
other warranty either expressed or implied as to the professional advice provided in the report.

UNANTICIPATED SOIL CONDITIONS

The analysis and recommendations submitted in this report are based upon the data obtained
from soil borings performed at the locations indicated on the Boring Location Plan. This report
does not reflect any variations which may occur between these borings.

The nature and extent of variations between borings may not become known until construction
begins. If variations appear, we may have to re-evaluate our recommendations after performing
on-site observations and noting the characteristics of any variations.

CHANGED CONDITIONS

We recommend that the specifications for the project require that the contractor immediately notify
Universal Engineering Sciences, as well as the owner, when subsurface conditions are

encountered that are different from those present in this report.

No claim by the contractor for any conditions differing from those anticipated in the plans,
specifications, and those found in this report, should be allowed unless the contractor notifies the
owner and Universal Engineering Sciences of such changed conditions. Further, we recommend
that all foundation work and site improvements be observed by a representative of Universal
Engineering Sciences to monitor field conditions and changes, to verify design assumptions and
to evaluate and recommend any appropriate modifications to this report.

MISINTERPRETATION OF SOIL ENGINEERING REPORT

Universal Engineering Sciences is responsible for the conclusions and opinions contained within
this report based upon the data relating only to the specific project and location discussed herein.
If the conclusions or recommendations based upon the data presented are made by others, those
conclusions or recommendations are not the responsibility of Universal Engineering Sciences.

CHANGED STRUCTURE OR LOCATION

This report was prepared in order to aid in the evaluation of this project and fo assist the architect
or engineer in the design of this project. If any changes in the design or location of the sfructure
as outlined in this report are planned, or if any structures are included or added that are not
discussed in the report, the conclusions and recommendations contained in this report shall not
be considered valid unless the changes are reviewed and the conclusions modified or approved

by Universal Engineering Sciences.




USE OF REPORT BY BIDDERS

Bidders who are examining the report prior to submission of a bid are cautioned that this report
was prepared as an aid to the designers of the project and it may affect actual construction
operations.

Bidders are urged to make their own soil borings, test pits, test caissons or other explorations to
determine those conditions that may affect construction operations. Universal Engineering
Sciences cannot be responsible for any interpretations made from this report or the attached
boring logs with regard to their adequacy in reflecting subsurface conditions which will affect
construction operations.

STRATA CHANGES

Strata changes are indicated by a definite line on the boring logs which accompany this report.
However, the actual change in the ground may be more gradual. Where changes occur between
soil samples, the location of the change must necessarily be estimated using all available
information and may not be shown at the exact depth.

OBSERVATIONS DURING DRILLING

Attempts are made to detect and/or identify occurrences during drilling and sampling, such as:
water level, boulders, zones of lost circulation, relative ease or resistance to drilling progress,
unusual sample recovery, variation of driving resistance, obstructions, etc.; however, lack of
mention does not preclude their presence.

WATER LEVELS

Water level readings have been made in the drill holes during drilling and they indicate normally
occurring conditions. Water levels may not have been stabilized at the last reading. This data has
been reviewed and interpretations made in this report. However, it must be noted that fluctuations
in the level of the groundwater may occur due to variations in rainfall, temperature, tides, and other
factors not evident at the time measurements were made and reported. Since the probability of
such variations is anticipated, design drawings and specifications should accommodate such
possibilities and construction planning should be based upon such assumptions of variations.

LOCATION OF BURIED OBJECTS

All users of this report are cautioned that there was no requirement for Universal Engineering
Sciences to attempt to locate any man-made buried objects during the course of this exploration
and that no attempt was made by Universal Engineering Sciences to locate any such buried
objects. Universal Engineering Sciences cannot be responsible for any buried man-made objects
which are subsequently encountered during construction that are not discussed within the text of
this report.

TIME

This report reflects the soil conditions at the time of exploration. If the report is not used in a
reasonable amount of time, significant changes to the site may occur and additional reviews may
be required.
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11012 N. Ridgedale Road

Temple Terrace, Florida 33617
CiviL [DESIGN e e
SERVICES

(813) 914-7347  fax
INCORPORATED

February 08, 2018 Project No. 17-01-0111.01

Mr. John Locklear, P.G.

President

Locklear & Associates, Inc.
4140 NW 37" Place, Suite A
Gainesville, Florida 32606

RE:  Slope Stability, Settlement, and Bearing Capacity Analysis
Enterprise Class 111 Landfill — Cell 17 Expansion
Dade City, Florida

Dear Mr. Locklear,

Civil Design Services, Inc. (CDS) is submitting the following Slope Stability, Settlement, and Bearing
Capacity Analysis Report (Report) to Locklear & Associates, Inc. (L&A) for the Cell 17 Expansion for
continued Class I11 solid waste operations at the Enterprise Class 111 Landfill (Landfill), located in Dade City,
Florida. It is our understanding that the following items are proposed as part of the expansion permit;

Cell 17, the combined area of the cells formerly designated as Cell 13 and 14, will be constructed
west of Cell 16;

Cell 17 will be constructed with 3(H):1(V) ratio sideslopes from the perimeter maintenance road
to the first terrace at approximately EL 140 (final buildout);

3(H):1(V) sideslopes will continue from the first terrace to a second terrace at EL 190, then up to
acrest at EL 215, and slope to a final buildout elevation of Elevation 220;

The bottom of the Cell 17 area will be constructed with a compacted 3-foot clay layer that will be
connected with the north end of floors for Cell 5, 6, and 7. The Cell 17 floor bottom will slope
toward the north. Water collected in the Cell 17 area will conveyed by an header that drains
toward the east and to a pump station located east of Cell 16;

Grading for Cell 17 floor, waste filling, and final closure will be as shown in the Permit Drawings
prepared by Locklear and Associates, Inc. for the Cell 17 Expansion.

Grading for final closure of Cell 1 — 17 will be as shown in the Permit Drawings prepared by
Locklear and Associates, Inc.

The purpose and limitation of the scope of this Report is to evaluate the above proposed Cell 17 expansion and to
evaluate the stability of the waste materials with the proposed geometry, estimate the settlement of the bottom
area of the Cells 17 area, and estimate the bearing capacity of the foundation with the Cell 17 area, based upon
boring information referenced in this Report. Previous geotechnical and hydrogeological reports, submitted by
others, evaluated the subsurface conditions for potential activity in the karst layers beneath the site and are strictly
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Mr. John Locklear, P.G.

February 8,2018

Enterprise Class 111 Landfill, Dade City, Florida Cell 17 Slope Stability, Settlement, and Bearing Capacity Analysis

the responsibility of others. Reference the Cell 17 Expansion Permit Application for additional evaluations and
recommendations made by others to support the overall Cell 17 expansion.

Reference Documents

The following documents were reviewed and select information contained within these reference documents was
used as part of this analyses. The reference documents are as follows;

Reference No 1.

Reference No 2.

Reference No 3.

Reference No 4.

Reference No 5.

Universal Engineering Sciences — Geotechnical Exploration dated August 30, 2017
(Revised February 2, 2018).

e Karst Activity
e Boring Logs B-101 through B-111, & B131-133 in Universal 2017 Report

Universal Engineering Sciences — Geotechnical Exploration dated May, 2000.
e Boring Logs B-1 through B-10.

Hartman and Associates, Inc. — Geotechnical Exploration dated February, 2001.
e Boring Logs B-11 through B-17.

Universal Engineering Science. — Geotechnical Exploration dated January, 2001.
e Boring Logs DCLO01-1 through DCL01-15.

Locklear and Associates, Inc. — Angelo’s Class 1l Cell 17 Expansion Permit
Application, dated February of 2017.

Refer to Attachment A for boring logs used for slope stability modeling. Other borings have been submitted to
FDEP in prior applications.

Slope Stability Model Analysis

L&A prepared the permit modification Plans (Plans) for the Landfill. These Plans were used as the basis for
modeling the slope geometry.

The boring logs referenced above were reviewed and similar soil types, with similar SPT N-values, were grouped
together for the purpose of modeling. Breaks in soils types or SPT N-values were assigned to layers to
differentiate between stronger or weaker soils. This allows for a better representation of failure planes, and thus
stability of the foundation, as the failure planes shear through the different layers.

The estimated shear strength for the soils shown in the boring logs is contained in Attachment B.
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The waste equipment used in the analyses were a CAT D8T WH dozer; a CAT 826H compactor; and a CAT
740B off-road dump truck. All equipment types are used onsite and/or are representative of typical waste and
construction equipment used at landfills. Refer to Attachment C of this Report for equipment loads and
manufacturer data. Note: the CAT 740B off-road dump truck produces the largest point loads and thus will be
the equipment most likely to effect the slope stability modeling. Thus, only the CAT 740B was modeled.

The seasonal high groundwater table (SHGWT) was estimated by L&A to be at EL 72. It is our understanding
that previous measurements in local peizometers in the northeast corner of the Facility may have been recorded in
perched water tables; however, for this Report EL 72.0 was used as the SHGWT.

Two sets of Slope Stability Models were completed as follows;
o Cell 17 Expansion — The permit application is for the expansion of the Cell 17 area and models were
prepared to demonstrate stability for the expansion.
» Refer to Figure 1 — Cell 1 through 17 Expansion and Cross Section

Refer to Figure 2 — Cell 17 North/South Model (Eastside of Cell 17) Cross Section
Refer to Figure 3 — Cell 17 North/South Model (Westside of Cell 17) Cross Section
Refer to Figure 4 — Cell 17 - West to East Cross Section
Refer to Figure 5 — Cell 1 Cross Section
Refer to Figure 6 — Cell 2 Cross Section
Refer to Figure 7 — Cell 7 Cross Section

YV VYV V VYV

Note: Since the geometry of the sideslope and location of benches changed from previous configurations, slope
stability cross sections and models were prepared for the other disposal cells.

A review of the information in the above Reference documents, and the modeling assumptions made above, are
reasonable for completing the slope stability analyses prepared by CDS for the proposed Cell 17 expansion.

Slope Stability Analysis

PCSTABL was used to model and estimate slope stability of the Landfill during operational conditions using
typical site waste equipment and waste filling during operations and final buildout. Both BLOCK and
CIRCULAR failure modes were evaluated. BLOCK failure modes are used to evaluate sliding failure planes and
CIRCULAR failure modes are used to evaluate shallow and deep rotational stability of the waste and foundation
soils.

All cross sections were modeled with, and without, temporary waste equipment loading conditions.

All equipment loads were modeled at the crest of the slope, a position that would induce the greatest stress on the
slopes and thus generate the lowest Factor of Safety.
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A typical input file of the slope stability models for the BLOCK and CIRCULAR searches has been placed prior
to the graphical output of the models. In each scenario, the profile and failure search routines were adjusted to
determine the lowest Factor of Safety.

The graphical output files of the slope stability analyses are contained in the following attachments;
e Attachment D — North/South Section - Cell 17 (Eastside) Expansion — CIRCULAR & BLOCK Analysis
e Attachment E — North/South Section - Cell 17 (Westside) Expansion — CIRCULAR & BLOCK Analysis
e Attachment F — West to East Section - Cell 17 (Westside) Expansion — CIRCULAR & BLOCK Analysis
e Attachment G — Cell 1 - CIRCULAR & BLOCK Analysis
o Attachment H — Cell 2 - CIRCULAR & BLOCK Analysis
e Attachment | — Cell 7 - CIRCULAR & BLOCK Analysis

Summary of Slope Stability Model Results

Table 1 summarizes the slope stability mode results. As shown in Table 1, the slopes are stable and have a factor
of safety above 1.5.

Table 1. Summary of Slope Stability Models

Cross Section Circular Failure Block Failure Equipment (Circular)
Cell 17 N/S (Eastside) 2.2 2.5 2.2
Cell 17 N/S (Westside) 2.3 2.6 2.2
Cell 17 West to East 2.3 2.6 2.2
Cell 1 2.2 2.4 2.1
Cell 2 2.2 2.7 2.2
Cell 7 2.2 2.7 2.2

As shown in Table 1, the overall slope stability scenarios meet the minimum Factors of Safety of 1.5 and are
therefore considered stable.

Settlement Estimates

Settlement of the foundation soil beneath the proposed collection header on the northern side of the proposed Cell
17 expansion was evaluated. The proposed collection header will collect liquids from the Cell 17 area and convey
the collected drainage toward a lift station located east of Cell 16.

Settlement of the soils beneath the Cell 17 header will be a function of soil types, soil compressibility, and the
change in stress induced on the soils after the overburden is removed and waste is added. The entire site has been
excavated over the years and a significant amount of overburden has been removed. The topography (pre-mining
activities) was used to compute the stress the soils have already been exposed to. Since the soils have already
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been exposed to a level of stress and consolidation, no addition settlement can occur until the stresses due to the
waste exceed the stresses incurred prior to mining activities.

Note: the Landfill is being excavated to form the bottom of the cells. In some cased, some of the soils shown in
the boring have already been excavated; therefore, settlement estimates in these excavated layers was not
computed. In some cases the existing ground elevations are below the proposed cell floor so clayey soils will be
placed and compacted in lifts to form the 3-foot clay barrier foundation. Compaction of the clayey soils in lifts
will result in a dense soil and settlement in the “fill” soils will be thus significantly reduced by compaction during
construction.

TOE DRAIN SETTLEMENT

The additional borings, B-131 through B-133, we placed directly within the proposed toe drain swale in Cell 17.
Boring B-3was utilized in the settlement analysis since there soils in the logs would potentially allow for more
settlement that Boring B133.

Settlement estimates were computed along the alignment of the toe drain starting on the high western end of Cell
17 and computed along the alignment to the low end at the Lift Station east of Cell 16. Typical soil properties
based upon soil types, relative in-situ density, and consolidation coefficients were made at each location and for
each soil layer group.

Contained in Attachment J are the soil properties and settlement estimates along the toe drain. Listed below in
Table 2 is a summary of the estimated settlement.

Table 2. Settlement Summary along the Toe Drain

West
End Eastside
Cell

Cell 17 Cell 17 16 Lift Station

B-132 B-3 B-131 B-5 B21
Initial
Elevation 79.3 77.95 76.09 75.67 75.16
Length (ft) 450 620 140 170
Slope 0.3%
Final
Settlement 0.00 0.00 0.06 0.13 0.05
Elevation 79.30 77.95 76.03 75.54 75.11 Header
Length (ft) 450 620 140 170 1380 LF
Difference 1.35 1.92 0.49 0.43 419 ft
Slope (%) 0.3% 0.3% 0.3% 0.3% 0.30%
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As shown in Table 2, the overall drainage is maintained toward the east and the lift station.

CELL 17FLOOR SETTLEMENT

Settlement calculation were completed and the estimated settlement computed for Boring B-101 through B-111
(the floor of Cell 17). The floor drains toward the north, northeast to the toe drain. Refer to Attachment K

As shown in Plan View of Cell 17, the overall drainage is maintained toward the toe drain after settlement.

Bearing Capacity Estimation

Bearing capacity is the capacity of the soils to support loads applied to the foundation soils. The bearing
capacity of soil below the landfill disposal area is the maximum average contact loading, or pressure, exerted
on the bottom of the landfill disposal cells and the loading (stress) on the foundation soils which should not
produce a shear failure in the soil. This is a function of soil layers, waste unit weight, and depth of waste at
that location.

To estimate the bearing capacity of the soils below the landfill disposal cell, the unit weight of the Class IlI
waste was incrementally increased in the Slope Stability Model with the lowest Factor of Safety to evaluate
the capacity of the foundation materials to support the higher material unit weight. The unit weight was
increased from a typical Class Il unit weight of 50 pound per cubic foot (1,350 pounds per cubic yard) to 100
pcf (2700 pcy) typically seen in heavier ash monofills.

The results of the modeling indicate an increase in the unit weight for waste from 50 pounds per cubic foot
(pcf) to 100 pcf for does not result in a decrease slope stability models below the minimum regulated FS of
1.5. Based upon these model results, the foundation can support a unit weight of 100 pcf and would be
representative of the ultimate bearing capacity of the foundation. Refer to Attachment L for bearing capacity
models.

At the crest of the expansion, at EL 215, the underlying base of disposal Cell 17 at approximately EI 80 (+/-),
thus 135 feet of waste will be placed over the landfill foundation at this location. The ultimate bearing
capacity (maximum bearing capacity) is therefore estimated to be 13,500 pounds per square foot (100 pcf
*135 feet). The proposed loading on the landfill foundation is only estimated to be 6,750 psf (50 pcf * 135
feet); therefore, the proposed expansion has sufficient additional foundation bearing capacity to accommodate
the proposed design.

Conclusions

» Based upon the PCSTABL Model results, and the assumptions stated in this Report, a minimum
Factor of Safety of 1.5 or greater was achieved for the proposed Cell 17 expansion.
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February 8,2018
Cell 17 Slope Stability, Settlement, and Bearing Capacity Analysis

> Based upon the PCSTABL Model results, and the assumptions stated in this Report, a minimum

Factor of Safety of 1.5 or greater was achieved for the modification of the sideslopes and final

grading of the Cells 1 through 16.

> The slope of the Cell 17 header collection pipe maintained toward the lift station after settlement.

The slope on the header maintains a minimum slope greater than 0.3%, after settlement, as

required.

> Based upon the model results, the foundation soils beneath have sufficient bearing capacity

strength for the proposed Cell 17 landfill modifications.

Please call the undersigned if you have any questions.

Sincerely,
Civil Desig rvices, Inc.

JosepK H. O Neill, P.E.
Vice President

11012N. Ridgedale Road
Temple Terrace, Florida 33617
Certificate of Authorization 28923
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Soil Properties - Strength for Slope Stability

Sands, Silty Sands, Clayey Sands

Clays

SPT Blow Count Description Dr* Dr avg SPT Blow Count  Description  Dr avg References: 1) SPT vs Soil Relative Density
" Soil Mechanics; 1969 Lambe and Whitman, Table 3.3"
0-4 Very Loose 0-15 10 <2 Very Soft 10
4-10 Loose 15-30 20 2-4 Soft 20 2) SPT vs Cohesive Soil Shear Strength, Soil Properties
10-30 Medium 35-65 50 4-8 Medium 50 " Soil Mechanics; 1969 Lambe and Whitman, Table 7.4"
30-50 Dense 65-85 75 8-15 Stiff 75
>50 Very Dense 85-100 90 15-30 Very Stiff 90
>30 Hard 100 3) SPT vs Cohesionless Soil Shear Strength - "Principles of
Geotechnical Engineering, 1985, B. Das, Table 13.3"
Soils for Slope Stability Models
Shear Strengh Properties
Model Soil ID Soil Types SPTN Dr Description phi c Comment
1 SP1 0-4 Very Loose |Poorly Grade Sands, Fine Sand, Silty Sand 26 0 Model using "low strength" for conservative results
2 SP2 4-10 Loose 30 0
3 SP3 10-30 Medium 34 0
4 Sc1 0-4 Very Loose |Very fine sands, sands with clays 26 0 Model using "low strength" for conservative results
5 sC2 4-10 Loose 30 0
6 SC3 10-30 Medium 34 0
7 CL1 0-4 Very Loose |clays with sand and silts, low Pl index 28 0 Model using "low strength" for conservative results
8 CL2 4-10 Loose 30 0 Transition from Sands to Clays
9 CL3 10-30 Medium 34 0
10 CH1 <2 Very Soft  [Clays with High Pl index 0 100 Model using "low strength" for conservative results
11 CH2 2-4 Soft 0 750
12 CH3 4-8 Medium 0 1000
13 SP2 Loose-med [Perimeter Berm - Sandy to allow for flow 30 0 sandy soils - typ medium compaction
14 SP2 Loose-med |Closure Cap 30 0 Sandy to Sandy Clay soils available onsite
15 CL3 Loose-med [Compacted Clay Barrier 30 0 Compacted sandy-clay - typ med to high strength
16 Waste Class Il waste 35 0 Typically higher strength - model low at 35
17 Foundation >30-40 Dense Limetone, fractured limestone 40 0 Hard, high strength soils - failure planes above this layer
Cohesionless Soils - SP, SP/SM. SM. SC, (Transition to CL) Cohesive Soils - CL, CH
SPT N-values Estimated Modeled SPT N-values Estimated Modeled
0-5 26-30 26-28 low SPT N values; low density, weak shear strenght layer <2 <.25 tsf <500 psf 100
5-10 28-35 30 2-4 0.25-0.50 tsf 500-1,000 750
10-30 35-42 34 4-8 0.50-1.00 tsf 1,000-2,000 1000
30-50 38-46 40 8-15 1.00-2.00 tsf ~ 2,000-4,000 psf
* Reference 3 15-30 2.00-4.00 tsf ~ 4,000-8,000 psf
>30 >4.,00 tsf >8,000 psf

* Reference 2
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Civil Design Services, Inc.
11012 N. Ridgedale Road
Temple Terrace, FL 33617
(813) 629-1965 office

(813) 914-7347 fax
www.civildesignservicesinc.com

GviL [DESIGN
SERVICES

Project Name

Class Il Modification
41111 Enterprise Road
Dade City, Florida 33525-1589

Angleos Recycling and Disposal Facility

Slope Stability Evaluation

Estimated Equipment Surface Loads

Equipment Surface Loads

CAT 8T WH Dozer
Equipment Weight (Operating) =
Weight per Track =

Track Contact Area
(both tracks)
Per Track

Track Length =

CAT 826H Compactor
Equipment Weight (Operating) =
Weight per Drum =

Drum Width =
Drum Diameter =
Drum Radius =

Assumption on Wheels
n=
Drum Length on Ground L =

Drum Width =
Drum Length on Ground L =
Area of Each Drum =

Distance Centerline to Centerline Drum =

Equipment Surface Loads

Fully Loaded

Front Axle
Center Axle
Rear Axle

Tires 29R 25
Front Axle
Center Axle
Rear Axle

Pressure
Front Axle
Center Axle
Rear Axle

Equipment Weight (Operating) =

Operations and Closure

91,270.0 Ibf

Surface Loading

45,635.0 Ibf (2 tracks) Load = 45,635.0 Ibf
Area = 2,777.0 in2
5,554.0 in® Contact Pressure (Force/Area) = 16.43 psi
2,366.38 psf
2,777.0 in®
LOADING PATTERN
10.5 ft Approximately 2,400.00 psf
10.5 ft
81,498.0 Ibf
20,374.5 Ibf (4 drums)
3.94 ft Length of an Arc Formula
5.03 ft Length = 3{3"" 2ur
2515 ft
&
/ SN— 3

6 in Wheel pentration

into waste (compacted)

Operations and Closure

73.51 degrees (from CADD)
3.23ft «——
Surface Loading
3.94 ft Load = 20,374.5 Ibf
3.23 ft Area = 12.7 f
12.71 sf Contact Pressure (Force/Area) = 1,602.61 psf
121 ft LOADING PATTERN
N 3.23 ft 3.23 ft
Approximately 1,700.00 psf
165,311.0 Ibf
50,977.0 Ibf per tire ===> 25,488.5 Ibf
57,997.0 Ibf per tire = 28,998.5 Ibf
56,335.0 Ibf per tire ===> 28,167.5 Ibf
165,309.0 Ibf

(negligible difference of 2 1bf)

Contact Area
583 in? =
583 in’
583 in’

Tires (Contact Area)

4,049 ¢ 30.4 in wide
4,049 ¢ 19.2 length
4.049

Load per axle/area 43.7 psi 6,295.6 psf ( Say 6,300 psf)
Load per axle/area 49.7 psi 7,162.6 psf ( Say 7,200 psf)
Load per axle/area 48.3 psi 6,957.3 psf ( Say 7,000 psf)

LOADING PATTERN

6,300 psf 7,200 psf 7,200 psf
2 ft 2ft 2ft
< 1475 —>

1925 —— >




CAT D8T WH DOZER



Caterpillar DSR WHA Crawler Tractor Page 1 of 2

P — fﬁ' | Select language | |

Current number of specifications

Home = Spec Search = Construction Equipment = Crawler Tractor = Caterpillar + D8R WHA

CATERPILLAR D8R WHA CRAWLER TRACTOR VIEW ARTICLES ON THIS ITEM

= Print specification

Looking to purchase this item? Need to sell equipment?
See all Caterpillar D8R WHA Crawler Tractor being sold at Just complete this form and a Ritchie Bros. representative
Ritchie Bros. auctions. will contact you.

Selected Dimensions

Dimensions

A. LENGTH W/ BLADE 21 ftin 6390 mm

B. WIDTH OVER TRACKS 8.9 ftin 2700 mm

C. HEIGHT TO TOP OF CAB 8.8 ftin 2670 mm

D. LENGTH OF TRACK ON GROUND 10.5 ft in 3210 mm %
E. GROUND CLEARANCE 1.9 ftin 585 mm

F. LENGTH W/0O BLADE 16.2 ft in 4930 mm

Undercarriage
G. TRACK GAUGE 6.8 ft in 2080 mm
H. STANDARD SHOE SIZE 22 in 560 mm

Specification

Engine

MAKE Caterpillar

MODEL 3406ETA

GROSS POWER 305 hp 227.4 kw
POWER MEASURED @ 2100 rpm

DISPLACEMENT 890.9 cu in 14.6 L
NUMBER OF CYLINDERS 6

Operational

OPERATING WEIGHT 82880.6 b 37594 kg
FUEL CAPACITY 165.1 gal 625 L
Transmission

NUMBER OF FORWARD GEARS 3

NUMBER OF REVERSE GEARS 3

MAX SPEED - FORWARD 6.6 mph 10.6 km/h
MAX SPEED - REVERSE 8.6 mph 13.8 km/h

Undercarriage

http://www ritchiespecs.com/specification?type=Construction+Equipment&category=Crawle... 7/7/2014
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Cat | D8T WH Waste Handler | Caterpillar Page 1 of 8

North America (/en_US/language-selector.html)

PRODUCTS (/EN_US/PRODUCTS.HTML) PARTS (/EN_US/PARTS.HTML) SUPPORT (/EN_US/SUPPORT.HTML)

COMPANY (/EN_US/COMPANY.HTML)

WASTE HANDLING DOZERS (/EN_US/PRODUCTS/NEW/EQUIPMENT/DOZERS/WASTE-HANDLING-DOZERS.HTML)

FINANCING & INSURANCE

See our Current Offers
(/en_US/promotions/financing-solutions.html)

LOCATE YOUR DEALER

Enter Zip Code
(/EN_US/BUILD-QUOTE/REQUEST-A-QUOTE.HTML I MAG E c 0 M I N G s 0 0 N

REQUEST  PRODUCTPATHNEW=/CONTENT/CATDOTCOM/EN
AQUOTE  HANDLING-DOZERS/18266806& PRODUCTNAMENI
29)
MACHINE (HTTP-//WWW.SPECCHECK.COM/LITE/SELEC
COMPARISON  MODID=ZX6EGOXTS3E.J0JQJ. &X=7TIOLTELY! -2)

VIEW PRODUCT DOWNLOADS

Image Coming Soon

PHOTO

IMAGE COMING SOON

I:' 10f2 I:'

SPECIFICATIONS BENEFITS & FEATURES RELATED PRODUCTS

OVERVIEW

The Cat® D8T Waste Handler has earned a reputation for best-in-class versatility, productivity and resale value. Landfill customers choose the D8T WH
because it excels at multiple tasks from pushing trash and spreading cover to cell construction and closing. Cat Waste Handlers are designed and built from the
frame up to handle the demands of landfill work — and they do it with industry leading comfort and reliability. The D8T WH meets U.S. Tier 4 Interim/EU Stage
I1IB emission standards.

ENGINE UNITS: | US | METRIC

http://www.cat.com/en US/products/new/equipment/dozers/waste-handling-dozers/18266806... 7/7/2014
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Page 2 of 8

Engine Model

Flywheel Power

Bore

Stroke

Displacement

Emissions

Global Emissions

Cat® C15 ACERT™

310.0 hp

54in

6.751in

928.0in3

U.S. Tier 4 Interim/EU Stage 1IIB

U.S. Tier 4 Interim/EU Stage 1IIB

Gross Power — ISO 14396 318.0 hp
Gross Power — ISO 14396 (DIN) 322.0 hp
Gross Power — SAE J1995 348.0 hp
Net Power — EU 80/1269 310.0 hp
Net Power — ISO 9249 310.0 hp
Net Power — ISO 9249 (DIN) 314.0 hp
Net Power — SAE J1349 310.0 hp
SERVICE REFILL CAPACITIES
Cooling System 20.3 gal
Engine Crankcase* 10.0 gal
Final Drives (each) 3.3 gal
Hydraulic Tank 19.8 gal
Pivot Shaft Compartment 10.6 gal
Powertrain 41.0 gal
Roller Frames (each) 17.2 gal
Fuel Tank 170.0 gal
WEIGHTS

http://www.cat.com/en US/products/new/equipment/dozers/waste-handling-dozers/18266806... 7/7/2014
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Operating Weight 85650.0 Ib
Operating Weight — LGP WHA
Operating Weight — SU Blade WHA 85650.0 Ib
Shipping Weight — LGP WHA 77840.0 Ib
Shipping Weight — WHA 72220.0 Ib
UNDERCARRIAGE
Track Gauge 82.0in
Track Gauge — LGP 92.0in
Length of Track on Ground 10.5ft
Ground Contact Area 5554.0 in2
Track Rollers/Side 8
Ground Clearance 24.3in
Ground Contact Area — LGP 9576.0 in2
Grouser Height 3.0in
Number of Carrier Rollers 1 per side (optional)
Pitch 8.5in
Shoe Type Moderate Service
Shoes/Side 44
Width of Shoe 24.0in
Width of Shoe — LGP 38.0in
BLADES
Capacity (SAE J1265) 26.1yd3
Capacity (SAE J1265) 32.4 yd3
Capacity (SAE J1265) 27.6 yd3

http://www.cat.com/en US/products/new/equipment/dozers/waste-handling-dozers/18266806... 7/7/2014
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CAT 826H COMPACTOR



Caterpillar 826H Compactor

Home = Spec Search = Construction Equipment » Compactor + Caterpillar = 826H

CATERPILLAR 826H COMPACTOR

= Print specification

<

Page 1 of 2

Select language | |

Current number of specifications

VIEW ARTICLES ON THIS ITEM

Looking to purchase this item?

See all Caterpillar 826H Compactor being sold at Ritchie Bros.

auctions.

Selected Dimensions

Need to sell equipment?

Just complete this form and a Ritchie Bros. representative
will contact you.

F

0
[0

i
B

(I

wusslill
HI1EEH

=/ I

Dimensions

A. LENGTH WITH BLADE ON GROUND 27.3 ftin 8332 mm
C. HEIGHT TO TOP OF CAB 13.8 ftin 4193 mm
D. WHEELBASE 12.1 ftin 3700 mm
E. GROUND CLEARANCE 1.6 ftin 488 mm

Specification

Engine

MAKE

MODEL

GROSS POWER
NET POWER
DISPLACEMENT

Operational

OPERATING WEIGHT

FUEL CAPACITY

HYDRAULIC SYSTEM FLUID CAPACITY
ENGINE OIL CAPACITY

COOLING SYSTEM FLUID CAPACITY
TRANSMISSION FLUID CAPACITY

Transmission

NUMBER OF FORWARD GEARS
NUMBER OF REVERSE GEARS
MAX SPEED

Wheels

FRONT WHEELS DRUM WIDTH
FRONT WHEELS DRUM DIAMETER
REAR WHEELS DRUM WIDTH
REAR WHEELS DRUM DIAMETER

http://www ritchiespecs.com/specification?type=Construction+Equipment&category=Compa...

Caterpillar
C15 diesel with ACERT Technology

401 hp 299 kw
354 hp 264 kw
927.6 cu in 15.2L
81498 b 36966.9 kg
177.5 gal 672 L
23.3 gal 88 L
9 gal 34L
21.7 gal 82L
16.4 gal 62L
2

2

6.6 mph 10.6 km/h
47.2in 1200 mm
60.3 in 1532 mm
47.2in 1200 mm
60.3 in 1532 mm

Todecamuud

%

7/7/2014
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Cat | 826H Landfill Compactor | Caterpillar Page 1 of 6

North America (/len_US/language-selector.html)
PRODUCTS (/EN_US/PRODUCTS.HTML) PARTS (/EN_US/PARTS.HTML) SUPPORT (/EN_US/SUPPORT.HTML)

COMPANY (/EN_US/COMPANY.HTML)

LANDFILL COMPACTORS (/EN_US/PRODUCTS/NEW/EQUIPMENT/COMPACTORS/LANDFILL-COMPACTORS.HTML)

826H

FINANCING & INSURANCE

See our Current Offers (/fen_US/promotions/financing-
solutions.html)

LOCATE YOUR DEALER

Enter Zip Code

REQUEST (/EN_US/BUILD-QUOTE/REQUEST-A-QUOTE.HTML?

A QUOTE PRODUCTPATHNEW=/CONTENT/CATDOTCOM/EN_US/PRODUCTS/NEW/EQUIPMENT/COMPACTORS/LANDFILL-
COMPACTORS/18191806&PRODUCTNAMENEW=826H)

MACHINE (HTTP://WWWW.SPECCHECK.COM/LITE/SELECT.ASPX?

COMPARISON MODID=BTZ6AAWH380.J0J0QJ.&X=7I0LTELYSMRIMMFY79GJZUHCM1RXZYTBSITMNCXFZBJZAZCJDNB8.ZZXZZ. MWS1SNSAMQ79&0=2)

USED (HTTP://CATUSED.CAT.COM/EN/COMPACTORS/SEARCH-

LANDFILL RESULTS.HTML?PRODUCTFAMILYCATEGORY=1004)

COMPACTORS

RENT (HTTP://WWW.CATRENTALSTORE.COM/EQUIPMENT/COMPACTION-
LANDFILL EQUIPMENT/LANDFILL-COMPACTORS)

COMPACTORS

826H - 2011, Global Landfill Compactors
VIEW PRODUCT DOWNLOADS

PHOTO 360 VIEW

SPECIFICATIONS BENEFITS & FEATURES EQUIPMENT

OVERVIEW

Caterpillar put the first 826 landfill compactor to work in 1978. Since then, customers like you have helped us improve the safety, reliability and productivity of this
very popular machine. Our H Series model has enhanced visibility and comfort from a new ergonomic cab. Operators have greater line of sight to areas around
the machine, and with CAES installed, the 826H has the ability to be more efficient, lowering your operating costs.

ENGINE UNITS: | US | METRIC

http://www.cat.com/en US/products/new/equipment/compactors/landfill-compactors/18191... 6/12/2014
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Gross Power 401.0 hp
Net Power 354.0 hp
Engine Model Cat® C15 ACERT™
Flywheel Power 354.0 hp
Torque Rise 19.0 %
Bore 54in
Stroke 6.7 in
Displacement 927.56 in3
Peak Torque — Gross 1387.0 ft-Ib

TRANSMISSION
Forward 1 3.6 mph
Forward 2 6.03 mph
Reverse 1 4.1 mph
Reverse 2 6.59 mph

HYDRAULIC SYSTEM
Vane Pump Output @ 2,000 rpm and 6900 kPa (1,000 psi) 93.0 gal/min
Relief Valve Setting 3506.29 psi
Lift Cylinder Bore x Stroke 120.65 mm x 915 mm (4.74 in x 36.02 in)

AXLES
Front Planetary — Fixed
Oscillating Rear +5°

BRAKES
Standards Meet OSHA, SAE J1473 DEC84, ISO 3450:1985 standards

http://www.cat.com/en US/products/new/equipment/compactors/landfill-compactors/18191... 6/12/2014
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WHEELS - CHEVRON-PATTERN, CHOPPER BLADES
Drum Width 3.94 ft
Drum Diameter 5.03 ft
Diameter with Blades 6.07 ft
Blades per Wheel 24
STRAIGHT BLADE
Capacity 17.0 yd3
Width Over End Bits 14.77 ft
Moldboard Length 14.14 ft
Height 6.23 ft
U-BLADE
Capacity 21.84 yd3
Height 6.81 ft
Moldboard Straight Length 6.81 ft
Moldboard U-Length 4.09 ft
U-Angle 25°
Width Over End Bits 14.43 ft
SEMI U-BLADE
Capacity 18.97 yd3
Height 6.43 ft
Moldboard Semi U-Length 1.51 ft
Moldboard Straight Length 11.92 ft
Semi U-Angle 25°
Width Over End Bits 14.73 ft
http://www.cat.com/en US/products/new/equipment/compactors/landfill-compactors/18191... 6/12/2014
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SERVICE REFILL CAPACITIES

Fuel Tank 177.52 gal

Cooling System 21.66 gal

Crankcase 8.98 gal

Transmission 16.38 gal

Differentials and Final Drives — Front 23.78 gal

Differentials and Final Drives — Rear 23.78 gal

Hydraulic Tank 23.25 gal
WEIGHTS

Operating Weight ( 81498.0 Ib >
CAB

ROPS/FOPS Meets SAE and ISO standards

SOUND PERFORMANCE

Standards Meet ANSI/SAE and ISO standards

DIMENSIONS (APPROXIMATE)

Center Line of Rear Axle to Hitch 7.46 ft
Width over Wheels 12.5ft
Width over Endbits (Blade) 14.77 ft
Turning Radius — Inside 10.57 ft
Turning Radius — Outside 24.06 ft

HYDRAULIC STEERING SYSTEM

Piston Pump Output @ 2,000 rpm and 7000 kPa (1,015 psi) 49.0 gal/min

Relief Valve Setting 3499.0 psi

http://www.cat.com/en US/products/new/equipment/compactors/landfill-compactors/18191... 6/12/2014
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CAT 740B OFF-ROAD DUMP TRUCK



Caterpillar 740B Articulated Dump Truck Page 1 of 2

P — fﬁ' | Select language | |

Current number of specifications

Home = Spec Search = Construction Equipment = Articulated Dump Truck + Caterpillar = 740B

CATERPILLAR 740B ARTICULATED DUMP TRUCK VIEW ARTICLES ON THIS ITEM

= Print specification

Looking to purchase this item? Need to sell equipment?

See all Caterpillar 740B Articulated Dump Truck being sold at ~ Just complete this form and a Ritchie Bros. representative
Ritchie Bros. auctions. will contact you.

Selected Dimensions

Dimensions

A. OVERALL LENGTH 36.1 ftin 11000 mm

B. OVERALL WIDTH 12.4 ftin 3770 mm

C. OVERALL HEIGHT 13.3 ftin 4039 mm

D. WHEELBASE 17.2 ftin 5229 mm

E. GROUND CLEARANCE 1.9 ftin 577 mm

F. DUMP HEIGHT 23.3 ftin 7092 mm

G. DUMP GROUND CLEARANCE 2.3 ftin 697 mm .
Dump =
H. DUMP ANGLE 70 degrees

Specification

Engine

MAKE Caterpillar

MODEL C15

GROSS POWER 489 hp 364.6 kw
NET POWER 474 hp 353.5 kw
POWER MEASURED @ 1700 rpm

DISPLACEMENT 926 cu in 15.2L
TORQUE MEASURED @ 1200 rpm

MAX TORQUE 1819 [b ft 2466.2 Nm
Operational

FUEL CAPACITY 147.9 gal 560 L
HYDRAULIC SYSTEM FLUID CAPACITY 86.6 gal 328 L
COOLING SYSTEM FLUID CAPACITY 21.1 gal 80L
ENGINE OIL CAPACITY 10 gal 38L
TRANSMISSION FLUID CAPACITY 19 gal 72L
TIRE SIZE 29.5R25

Transmission

http://www ritchiespecs.com/specification?type=Construction+Equipment&category=Articul... 7/7/2014
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Cat | 740B EJ Articulated Truck | Caterpillar Page 1 of 5

North America (/en_US/language-selector.html)

PRODUCTS (/EN_US/PRODUCTS.HTML) PARTS (/EN_US/PARTS.HTML) SUPPORT (/EN_US/SUPPORT.HTML)

COMPANY (/EN_US/COMPANY.HTML)

THREE AXLE ARTICULATED TRUCKS (/EN_US/PRODUCTS/NEW/EQUIPMENT/ARTICULATED-TRUCKS/THREE-AXLE-ARTICULATED-TRUCKS.HTML)

FINANCING & INSURANCE

See our Current Offers (/en_US/promotions/financing-
solutions.html)

LOCATE YOUR DEALER

Enter Zip Code

REQUEST  EN_US/BUILD-QUOTE/REQUEST-A-QUOTE HTMIL?

AQUOT  PRODUCTPATHNEW=/CONTENT/CATDOTCOM/EN_US/PRODUCTS/NEW/EQUIPMENT/ARTICULATED-
TRUCKS/THREE-AXLE-ARTICULATED-TRUCKS/17807280&PRODUCTNAMENEW=740B+EJ)

MACHINE (HTTP/WWW.SPECCHECK. COM/LITE/SELECT.ASPX?

COMPARISON  MODID=C36.2ZXZZ MAYW6GC.J0J0J.8X=7IOLTELYSMRIMMFY79GJZUHCM1RXZYTB8ITMNCXFZBJZAZCJDNS.ZZXZZ MWS1SNSAMQ798Q=2)

USED (HTTP://CATUSED.CAT.COM/EN/CATERPILLAR/ARTICULATED+TRUCKS/SEARCH-
ARTICULATED RESULTS.HTML?PRODUCTFAMILYCATEGORY=1002&MANUFACTURER=CAT+)
TRUCKS

RENT (HTTP://WWW.CATRENTALSTORE.COM/EQUIPMENT/TRUCKS/ARTICULATED-
ARTICULATED  TRUCKS)

TRUCKS

740B Ejector Articulated Trucks
VIEW PRODUCT DOWNLOADS

PHOTO 360 VIEW
I

I:‘ 20f2 I:‘

SPECIFICATIONS BENEFITS & FEATURES EQUIPMENT

OVERVIEW

The new Cat® 740B ej with 38 tonnes (42 tons) rated payload offers proven reliability and durability, high productivity, superior operator comfort and lower operating
costs. The spacious two-person cab with forward facing passenger seat and off road oil/nitrogen front suspension cylinders keep the operator comfortable through out
the working day. The true “on-the-go” Automatic Traction Control (ATC) automatically modulates the correct level of Inter-Axle and Cross-Axle differential lock
engagement which will improve cycle times and productivity. No operator interaction. Strong, durable Cat ACERT™ engines with the Tier 4 Interim/EU Stage IlIB exhaust
emission solution and electronically controlled smooth shifting transmissions deliver high productivity with low fuel consumption. There are significant
changes/improvements to the engine/transmission software that result in smoother gear changes.

ENGINE UNITS: | US | METRIC

http://www.cat.com/en US/products/new/equipment/articulated-trucks/three-axle-articulated-... 7/6/2014
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Page 2 of 5

Engine Model Cat® C15 ACERT™
Gross Power — SAE J1995 489.0 hp
Net Power — SAE J1349 474.0 hp
Bore 54in
Stroke 6.75in
Displacement 926.0in3
Engine Model Tier 4 Interim/EU Stage IIIB Cat® C15 ACERT™
Net Power — ISO 14396 484.0 hp
WEIGHTS
Rated Payload 42.0 tons
BODY CAPACITIES
Heaped SAE 2:1 30.2 yd3
Struck 23.3 yd3
TRANSMISSION
Forward 1 5.5 mph
Forward 2 7.5 mph
Forward 3 10.2 mph
Forward 4 13.7 mph
Forward 5 18.6 mph
Forward 6 25.1 mph
Forward 7 34.0 mph
Reverse 1 5.2 mph
Reverse 2 7.2 mph

SOUND LEVELS

http://www.cat.com/en US/products/new/equipment/articulated-trucks/three-axle-articulated-...

7/6/2014
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Interior Cab 79.0 dB(A)

OPERATING WEIGHTS

Front Axle — Empty 47357.0 Ib
Center Axle — Empty 17919.0 Ib
Rear Axle — Empty 16257.0 Ib
Total — Empty 81536.0 Ib
Front Axle — Rated Load 3620.0 Ib
Center Axle — Rated Load 40078.0 Ib
Rear Axle — Rated Load 40078.0 Ib
Total — Rated Load 83776.0 Ib
Front Axle — Loaded 50977.0 Ib
Center Axle — Loaded 57997.0 Ib
Rear Axle — Loaded 56335.0 Ib
Total — Loaded 165311.0 Ib

BODY PLATE THICKNESS

Front 0.24in
Side 0.24 in
Base 0.39in

SERVICE REFILL CAPACITIES

Fuel Tank 149.3 gal
Cooling System 21.1 gal
Hydraulic System 89.0 gal
Engine Crankcase 9.0 gal
Transmission 19.0 gal
Final Drives/Differential 60.8 gal

http://www.cat.com/en US/products/new/equipment/articulated-trucks/three-axle-articulated-... 7/6/2014
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Goodyear Off-The-Road (OTR) / Earthmover Tires - Tire Details & Specifications

Page 1 of 1

Off The Road Tires Home | Find a Dealer | Contacts | Other Goodyear Sites

r Rl
RL-4K (24/24)(L-4)
Printable Version
Tire Size: 29.5R25
. . . . . onfYEAR
Extra tread radial loader tire designed for use in rock or load and carry service. GOy
For rock or load and carry service, here is a long wearing radial loader tire available in DEALER LOCATOR
multiple tread configurations. The 24/24 (24 lugs per side) is ideally suited for both general Py AL
and load and carry service.
Available in ply ratings: *, **
Available locations: North America, Europe / Africa / Mid East
Features Benefits
= 150-Level tread depth--50% deeper than standard L-3 = Extra tread for long wear
= High tensile steel belt package = Impact and cut resistant
= Radial construction = Improved treadwear and cooler running than bias
= Tire available in multiple tread configurations construction
= Unique synthetic / natural rubber compound = 24/24 (24 lugs per side) appropriate for both general or
load and carry service
= Long wearing tread and advanced cut resistance
Change unit of measure: ® us O Metric
Tire Specs | oads and Inflations
Rim Width & Min. Dual Overall Overall Load Sect. & Static Load Revolutions Gross Contact |Tire Vol. Tread Depth TMPH TMPH TMPH
Flange Spacing (in) Width (in) Diameter (in)| Growth (in) Radius (in) per Mi Area (in?) (gal) (1/32in) (2S) (4S) (6S)
25.00-3.5 30.4 75.7 33.6 33 278 583 325 72 90 85
[ -

CONTACT US | ABOUT GOODYEAR | TERMS & CONDITIONS AND PRIVACY POLICY | COPYRIGHT

http://www.goodyear.com/cfmx/web/otr/tire-selector/detailresults.cfm?tireid=1233 7/6/2014
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ROTATIONAL (CIRCULAR) FAILURE
SLOPE STABILITY



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~1\ns_cel~1.0UT

** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:08PM

Run By: Civil Design Service, Inc
Input Data Filename: C:ns_cel~1.

Output Filename: C:ns_cel~1.0U0T

Plotted Output Filename: C:ns_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ North South Section_Eastside
BOUNDARY COORDINATES
12 Top Boundaries
65 Total Boundaries

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

No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 90.00 72.00 90.00 1
2 72.00 90.00 102.00 80.00 1
3 102.00 80.00 221.00 80.00 1
4 221.00 80.00 249.80 89.60 15
5 249.80 89.60 264.80 89.80 15
6 264.80 89.80 415.40 140.00 14
7 415.40 140.00 425.40 140.00 14
8 425.40 140.00 575.40 190.00 14
9 575.40 190.00 585.40 190.00 14
10 585.40 190.00 660.40 215.00 14
11 660.40 215.00 910.40 220.00 14
12 910.40 220.00 1100.00 220.00 14
13 264.80 89.80 274.30 89.80 15
14 274.30 89.80 415.90 137.00 16
15 415.90 137.00 425.90 137.00 16
16 425.90 137.00 575.90 187.00 16
17 575.90 187.00 585.90 187.00 16
18 585.90 187.00 660.90 212.00 16
19 660.90 212.00 910.40 217.00 16
20 910.40 217.00 1100.00 217.00 16
21 274.30 89.80 315.70 76.00 15
22 315.70 76.00 320.70 76.00 15
23 320.70 76.00 329.70 79.00 15
24 329.70 79.00 800.00 81.50 15
25 800.00 81.50 1100.00 81.50 15
26 221.00 80.00 242.00 73.00 1
27 242.00 73.00 321.20 73.00 7
28 321.20 73.00 326.90 74.80 7
29 326.90 74.80 330.20 76.00 1
30 330.20 76.00 800.00 78.50 1
31 800.00 78.50 1100.00 78.50 1
32 326.90 74.80 418.00 74.80 7
33 418.00 74.80 438.00 74.80 7
34 438.00 74.80 565.00 76.40 7
35 565.00 76.40 585.00 76.40 7
36 585.00 76.40 713.00 74.80 7
37 713.00 74.80 733.00 74.80 7
38 733.00 74.80 1100.00 74.80 7
39 .00 69.60 307.28 69.60 9
40 307.28 69.60 327.28 69.60 9
41 327.28 69.60 418.00 69.80 8
42 418.00 69.80 438.00 69.80 8
43 438.00 69.80 565.00 71.40 8
44 565.00 71.40 585.00 71.40 8
45 585.00 71.40 713.00 69.80 8
46 713.00 69.80 733.00 69.80 8
47 733.00 69.80 1100.00 69.80 8
48 .00 59.90 307.28 59.60 8
49 307.28 59.60 327.28 59.60 8
50 327.28 69.60 418.00 49.80 9
9

51 418.00 49.80 438.00 49.80

Page 1
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52 438.00 49.80 565.00 56.43 9
53 327.28 59.60 418.00 44.80 8
54 565.00 56.40 585.00 56.40 17
55 585.00 56.40 713.00 54.80 17
56 713.00 54.80 733.00 54.80 17
57 733.00 54.80 1100.00 54.80 17
58 .00 44.60 307.28 44.60 5
59 307.28 44.60 327.28 44.60 5
60 327.28 44.60 418.00 44.80 5
61 .00 34.60 307.28 34.60 17
62 307.28 34.60 327.28 34.60 17
63 327.28 34.60 418.00 44.80 17
64 418.00 44.80 438.00 44.80 17
65 438.00 44.80 565.00 56.40 17

ISOTROPIC SOIL PARAMETERS

17 Type(s) of Soil

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

No. (pct) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
10000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f100 Points Equally Spaced

Along The Ground Surface Between X = 75.00 ft.
and X = 264.80 ft.
Each Surface Terminates Between X = 660.40 ft.

and X =1000.00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.
10.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 44 Coordinate Points
Point X-surf Y-Surf
No. (ft) (ft)
1 264.80 89.80
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2 274.59 91.84
3 284.37 93.93
4 294.14 96.07
5 303.90 98.25
6 313.65 100.47
7 323.39 102.75
8 333.11 105.07
9 342.83 107.43
10 352.53 109.84
11 362.23 112.30
12 371.91 114.80
13 381.58 117.35
14 391.24 119.95
15 400.88 122.59
16 410.51 125.27
17 420.13 128.01
18 429.74 130.78
19 439.33 133.60
20 448.91 136.47
21 458.48 139.39
22 468.03 142.34
23 477.57 145.35
24 487.09 148.40
25 496.60 151.49
26 506.10 154.63
27 515.58 157.81
28 525.04 161.04
29 534.49 164.31
30 543.93 167.63
31 553.34 170.99
32 562.75 174.40
33 572.13 177.85
34 581.50 181.34
35 590.85 184.88
36 600.19 188.47
37 609.51 192.10
38 618.81 195.77
39 628.09 199.49
40 637.36 203.25
41 646.61 207.05
42 655.84 210.90
43 665.05 214.79
44 665.80 215.11
Circle Center At X = -162.0 ; Y
* k% 2.233 * k%
Failure Surface Specified By 47
Point X-Surf Y-Surf
No. (ft) (ft)
1 230.29 83.10
2 240.19 84.52
3 250.08 86.02
4 259.95 87.58
5 269.82 89.20
6 279.68 90.89
7 289.52 92.65
8 299.36 94.47
9 309.18 96.36
10 318.98 98.31
11 328.78 100.32
12 338.56 102.41
13 348.33 104.55
14 358.08 106.77
15 367.82 109.04
16 377.54 111.38
17 387.24 113.79
18 396.93 116.26
19 406.61 118.80
20 416.26 121.40
21 425.90 124.06
22 435.52 126.79

= 2159.8 and Radius,

Coordinate Points

2113.5
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Angelos Class lll Cell 17 Expansion Cell 17_ North South Section_Eastside

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CE

LL17~1\NS_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 6:08PM
I

400 1 1 i I \ \ 1 1 I |
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.2|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 23 No. (pcf) (pcf) (psf) (deq) No.
c 23 SP1 1 105.0 110.0 0.0 26.0 W1
d 23 SP2 2 107.0 112.0 0.0 30.0 Wi
e 23 SP3 3 110.0 115.0 0.0 34.0 Wi
f 2.3 SCH1 4 85.0 100.0 0.0 26.0 W1
g 23 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.3 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.3 CL1 7 85.0 100.0 0.0 28.0 W1
300 CL2 8 95.0 105.0 0.0 30.0 W1 —
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13  110.0 115.0 0.0 30.0 W1
CAP 14 1100 1150 00 300 Wi a
Clay Bar 15 95.0 105.0 0.0 30.0 W1 eb
Classlll 16 50.0 50.0 0.0 35.0 W1 v N
Found 17 120.0 130.0 0.0 40.0 W1 ;
16 6
200 —
100 — ; —
Gcers
1 r(((r(((((«(««(««(««(«(««(««(««(««(«(«««(«(««(«(@ t\t& K —
77777777777 J S e S — 12 e
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5
17
0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method
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Angelos Class lll Cell 17 Expansion Cell 17_ N/S Section_Eastside-CAT 740B

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~1\NS_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:17PM

1 1 1 1 1 1 \ \ \ \
# FS Soil Soil Total Saturated Cohesion Friction Piez. Load Value
a 2.2|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface B g%gg%‘;ﬁsqg
b 22 No. (pcf) (pcf) (psf) (deqg) No. sq
c22| SPt 1 1050 . 00 260 W1 L3 7200 b/sqft
d 22 SP2 2 107.0 112.0 0.0 30.0 W1
e 22 SP3 3 110.0 115.0 0.0 34.0 W1
a00 || f22] SC1 4 850 1000 0.0 260 Wi B
g 22 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.2 SC3 6 100.0 115.0 0.0 34.0 WiH1
i 2.2 CL1 7 85.0 100.0 0.0 28.0 W1
CL2 8 95.0 105.0 0.0 30.0 WiH1
CL3 9 100.0 115.0 0.0 34.0 WiH1
CH1 10 80.0 100.0 100.0 0.0 WiH1
CH2 11 95.0 105.0 750.0 0.0 WiH1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 WiH1
300 - CAP 14 1100 115.0 0.0 300 Wi m
Clay Bar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 WiH1
Found 17 120.0 130.0 0.0 40.0 W1
a
i
16
200 — —
100 — \|/_= —
o , ,,,,, L&(« = - =
Wi g = oo = — Wl
© : —0-—0 8 FLC 8 d
17 17 17
17 17 17
0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)
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** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:19PM

Run By: Civil Design Service, Inc
Input Data Filename: C:ns_cel~1.

Output Filename: C:ns_cel~1.0U0T

Plotted Output Filename: C:ns_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ North South Section_Eastside
BOUNDARY COORDINATES
12 Top Boundaries
65 Total Boundaries

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

No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 90.00 72.00 90.00 1
2 72.00 90.00 102.00 80.00 1
3 102.00 80.00 221.00 80.00 1
4 221.00 80.00 249.80 89.60 15
5 249.80 89.60 264.80 89.80 15
6 264.80 89.80 415.40 140.00 14
7 415.40 140.00 425.40 140.00 14
8 425.40 140.00 575.40 190.00 14
9 575.40 190.00 585.40 190.00 14
10 585.40 190.00 660.40 215.00 14
11 660.40 215.00 910.40 220.00 14
12 910.40 220.00 1100.00 220.00 14
13 264.80 89.80 274.30 89.80 15
14 274.30 89.80 415.90 137.00 16
15 415.90 137.00 425.90 137.00 16
16 425.90 137.00 575.90 187.00 16
17 575.90 187.00 585.90 187.00 16
18 585.90 187.00 660.90 212.00 16
19 660.90 212.00 910.40 217.00 16
20 910.40 217.00 1100.00 217.00 16
21 274.30 89.80 315.70 76.00 15
22 315.70 76.00 320.70 76.00 15
23 320.70 76.00 329.70 79.00 15
24 329.70 79.00 800.00 81.50 15
25 800.00 81.50 1100.00 81.50 15
26 221.00 80.00 242.00 73.00 1
27 242.00 73.00 321.20 73.00 7
28 321.20 73.00 326.90 74.80 7
29 326.90 74.80 330.20 76.00 1
30 330.20 76.00 800.00 78.50 1
31 800.00 78.50 1100.00 78.50 1
32 326.90 74.80 418.00 74.80 7
33 418.00 74.80 438.00 74.80 7
34 438.00 74.80 565.00 76.40 7
35 565.00 76.40 585.00 76.40 7
36 585.00 76.40 713.00 74.80 7
37 713.00 74.80 733.00 74.80 7
38 733.00 74.80 1100.00 74.80 7
39 .00 69.60 307.28 69.60 9
40 307.28 69.60 327.28 69.60 9
41 327.28 69.60 418.00 69.80 8
42 418.00 69.80 438.00 69.80 8
43 438.00 69.80 565.00 71.40 8
44 565.00 71.40 585.00 71.40 8
45 585.00 71.40 713.00 69.80 8
46 713.00 69.80 733.00 69.80 8
47 733.00 69.80 1100.00 69.80 8
48 .00 59.90 307.28 59.60 8
49 307.28 59.60 327.28 59.60 8
50 327.28 69.60 418.00 49.80 9
9

51 418.00 49.80 438.00 49.80
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52 438.00 49.80 565.00 56.43 9
53 327.28 59.60 418.00 44.80 8
54 565.00 56.40 585.00 56.40 17
55 585.00 56.40 713.00 54.80 17
56 713.00 54.80 733.00 54.80 17
57 733.00 54.80 1100.00 54.80 17
58 .00 44.60 307.28 44.60 5
59 307.28 44.60 327.28 44.60 5
60 327.28 44.60 418.00 44.80 5
61 .00 34.60 307.28 34.60 17
62 307.28 34.60 327.28 34.60 17
63 327.28 34.60 418.00 44.80 17
64 418.00 44.80 438.00 44.80 17
65 438.00 44.80 565.00 56.40 17
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pct) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 .0
NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
200 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 10.0
Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 280.00 72.00 400.00 72.00 20.00
2 450.00 72.00 675.00 72.00 20.00
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Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.

Fir

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

st.

Failure Surface Specified By 24 Coordinate Points
Point

No.
1

X-Surf
(ft)
249.78

Y-Surf
(ft)
89.59

They Are Ordered - Most Critical
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2 254.97 84.41
3 264.20 80.54
4 273.58 77.09
5 283.08 73.98
6 292.85 71.84
7 535.51 75.00
8 542.58 82.08
9 548.70 89.98
10 555.69 97.13
11 562.02 104.88
12 569.08 111.95
13 576.09 119.09
14 580.57 128.03
15 585.23 136.88
16 590.65 145.28
17 595.38 154.09
18 602.45 161.16
19 607.65 169.71
20 614.40 177.08
21 618.69 186.12
22 625.76 193.19
23 627.16 203.09
24 627.24 203.95
* x % 2.548 * x %
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 268.07 90.89
2 275.90 87.45
3 285.31 84.07
4 295.30 83.84
5 303.90 78.74
6 311.19 71.89
7 475.86 78.87
8 482.60 86.26
9 489.23 93.75
10 493.71 102.69
11 499.45 110.88
12 506.07 118.37
13 509.54 127.75
14 516.21 135.20
15 522.76 142.76
16 528.74 150.77
17 535.72 157.93
18 541.99 165.72
19 543.03 175.67
20 546 .51 180.37
* k% 2.575 * k%
Failure Surface Specified By 24
Point X-surf Y-Surf
No. (ft) (ft)
1 254.86 89.67
2 258.66 88.12
3 268.46 86.11
4 275.90 79.43
5 283.30 72.71
6 553.64 80.01
7 559.08 88.40
8 566.10 95.52
9 572.98 102.78
10 580.05 109.85
11 585.00 118.54
12 587.91 128.11
13 594.79 135.36
14 600.09 143.84
15 606.94 151.12
16 613.97 158.24
17 618.81 166.99
18 625.86 174.08
19 632.87 181.21

Coordinate Points

Coordinate Points
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400 1 1 ‘ ‘ \ \ 1 1 1 -
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.5|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.6 No. (pcf) (pcf) (psf) (deq) No.
c 2.6 SP1 1 105.0 110.0 0.0 26.0 W1
d 27 SP2 2 107.0 112.0 0.0 30.0 Wi
e 2.7 SP3 3 110.0 115.0 0.0 34.0 Wi
f 27 SCH1 4 85.0 100.0 0.0 26.0 W1
g 2.7 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.7 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.7 CL1 7 85.0 100.0 0.0 28.0 W1
300 CL2 8 95.0 105.0 0.0 30.0 Wi —
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 Wi
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi
CAP 14  110.0 115.0 0.0 30.0 W1 i
Clay Bar 15 95.0 105.0 0.0 30.0 Wi a h
Classlll 16 50.0 50.0 0.0 35.0 Wi
Found 17 120.0 130.0 0.0 40.0 W1 16
200 —
100 N 7
1
,,,,, Lﬂ,i,meq,,ﬁﬁ, R A D e o
W 9 o 3 8 8 8 8 8 8 W1
8 I > 17 17 17 17
5 5 % 17
17 17
0 | | | | | | | | | |
0 100 200 300 400 500 600 700 800 900 1000
STABL6H FSmin=2.5
STED Safety Factors Are Calculated By The Modified Janbu Method

Angelos Class lll Cell 17 Expansion Cell 17_ North South Section_Eastside

7/2018 6:19PM

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~1\NS_CEL~1.PL2 Run By: Civil Design Service, Inc 2/
T T !
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ROTATIONAL (CIRCULAR) FAILURE
SLOPE STABILITY
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** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:30PM

Run By: Civil Design Service, Inc
Input Data Filename: C:ns_cel~1.

Output Filename: C:ns_cel~1.0U0T

Plotted Output Filename: C:ns_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ North South Section_Westside
BOUNDARY COORDINATES
12 Top Boundaries
59 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 90.00 72.00 90.00 1
2 72.00 90.00 105.00 80.00 1
3 105.00 80.00 221.00 80.00 1
4 221.00 80.00 249.80 89.60 15
5 249.80 89.60 264.80 89.80 15
6 264.80 89.80 415.40 140.00 14
7 415.40 140.00 425.40 140.00 14
8 425.40 140.00 575.40 190.00 14
9 575.40 190.00 585.40 190.00 14
10 585.40 190.00 660.40 215.00 14
11 660.40 215.00 910.40 220.00 14
12 910.40 220.00 1100.00 220.00 14
13 264.80 89.80 274.30 89.80 15
14 274.30 89.80 415.90 137.00 16
15 415.90 137.00 425.90 137.00 16
16 425.90 137.00 575.90 187.00 16
17 575.90 187.00 585.90 187.00 16
18 585.90 187.00 660.90 212.00 16
19 660.90 212.00 910.40 217.00 16
20 910.40 217.00 1100.00 217.00 16
21 274.30 89.80 315.70 76.00 15
22 315.70 76.00 320.70 76.00 15
23 320.70 76.00 332.70 80.00 15
24 332.70 80.00 800.00 82.00 15
25 800.00 82.00 1100.00 82.20 15
26 221.00 80.00 242.00 73.00 1
27 242.00 73.00 321.20 73.00 6
28 321.20 73.00 333.20 77.00 7
29 333.20 77.00 549.10 77.90 7
30 549.10 77.90 808.00 79.00 8
31 808.00 79.00 1100.00 79.20 8
32 242.00 73.00 266.70 64.80 1
33 321.20 73.00 398.00 64.80 6
34 .00 64.80 266.70 64.80 6
35 398.00 64.80 418.00 64.80 8
36 418.00 64.80 549.10 77.90 8
37 570.00 60.10 590.00 60.10 17
38 590.00 60.10 707.00 70.30 7
39 707.00 70.30 1100.00 70.30 7
40 .00 57.40 306.00 57.40 17
41 306.00 57.40 326.00 57.40 17
42 326.00 57.40 398.00 64.80 8
43 590.00 60.10 707.00 55.30 3
44 707.00 55.30 727.00 55.30 3
45 727.00 55.30 1100.00 55.30 3
46 590.00 60.10 707.00 50.30 9
47 707.00 50.30 727.00 50.30 9
48 727.00 50.30 1100.00 50.30 17
49 590.00 60.10 707.00 45.30 17
50 707.00 45.30 727.00 45.30 17
51 727.00 45.30 1100.00 45.30 17
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52 326.00 57.40 367.60 49.80 17
53 367.60 49.80 398.00 49.80 7
54 398.00 49.80 418.00 49.80 7
55 418.00 49.80 505.10 53.60 7
56 505.10 53.60 570.00 60.10 17
57 367.60 49.80 398.00 44.80 17
58 398.00 44.80 418.00 44.80 17
59 418.00 44.80 505.10 53.60 17

ISOTROPIC SOIL PARAMETERS

17 Type(s) of Soil

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

No. (pct) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
20000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f200 Points Equally Spaced

Along The Ground Surface Between X = 75.00 ft.
and X = 270.00 ft.
Each Surface Terminates Between X = 660.40 ft.

and X = 800.00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.
15.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 30 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 266.08 90.23
2 280.82 93.00
3 295.54 95.89
4 310.23 98.91
5 324.90 102.06
6 339.54 105.33
7 354.15 108.72



8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~2\ns_cel~1.0UT

Circle Center At X

* K Kk

Point
No.

O 00 JO0O Ul WM

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Circle Center At X

* K Kk

Point
No.

368.73 112.24
383.28 115.88
397.80 119.65
412.29 123.54
426 .74 127.56
441.16 131.69
455.54 135.96
469.89 140.34
484.19 144.84
498.46 149.47
512.69 154.22
526.88 159.09
541.02 164.08
555.13 169.19
569.18 174.42
583.20 179.77
597.16 185.24
611.08 190.83
624.96 196.54
638.78 202.37
652.55 208.31
666.27 214.37
668.00 215.15
= -51.2 ;Y
2.250 o

Failure Surface Specified By 32
X-Surf Y-Surf

(ft) (ft)
224.93 81.31
239.70 83.88
254.46 86.58
269.19 89.40
283.90 92.34
298.58 95.40
313.24 98.58
327.88 101.88
342.48 105.30
357.06 108.84
371.60 112.50
386.12 116.28
400.60 120.18
415.06 124.20
429.47 128.34
443 .86 132.59
458.21 136.96
472.52 141.45
486.79 146.06
501.03 150.79
515.23 155.63
529.38 160.59
543.50 165.66
557.57 170.85
571.60 176.16
585.59 181.58
599.53 187.11
613.43 192.76
627.27 198.52
641.08 204.40
654.83 210.39
665.40 215.10
= -81.3 ;Y

2.253 o

Failure Surface Specified By 30
X-Surf Y-Surf

(ft) (ft)
268.04 90.88
282.75 93.84
297.43 96.91
312.09 100.10
326.72 103.38

g W N

= 1820.1 and Radius,

Coordinate Points

= 1881.5 and Radius,

Coordinate Points

1758.8

1826.0
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C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CE

Angelos Class lll Cell 17 Expansion Cell 17_ North South Section_Westside

LL17~2\NS_CEL~1.PL2 RunB

7/2018 6:30PM

y: Civil Design Service, Inc 2/
\

400 1 1 ‘ ‘ \ \ 1 1 1
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.3|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 23 No. (pcf) (pcf) (psf) (deq) No.
c 23 SP1 1 105.0 110.0 0.0 26.0 W1
d 23 SP2 2 107.0 112.0 0.0 30.0 Wi
e 23 SP3 3 110.0 115.0 0.0 34.0 Wi
f 2.3 SCH1 4 85.0 100.0 0.0 26.0 W1
g 23 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.3 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.3 CL1 7 85.0 100.0 0.0 28.0 W1
300 — CL2 8 95.0 105.0 0.0 30.0 Wi
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 Wi
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi
CAP 14  110.0 115.0 0.0 30.0 W1 a
Clay Bar 15 95.0 105.0 0.0 30.0 Wi
Classlll 16 50.0 50.0 0.0 35.0 Wi
Found 17 120.0 130.0 0.0 40.0 W1 16
200
100 —
1
wi___
0 | | | | | | | | | |
0 100 200 300 400 500 600 700 800 900 1000
STABL6H FSmin=2.3
STED Safety Factors Are Calculated By The Modified Bishop Method




Angelos Class lll Cell 17 Expansion Cell 17_ N/S Section_Westside CAT 740B
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~2\NS_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:20PM
‘ ‘ ‘ \ \ \ \

T T T
T T T T T T
# FS Soil Soil Total Saturated Cohesion Friction Piez. Load Value
32.2 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface té ?388{‘;7“{:
2.2 No. (pcf) (pcf) psf (deq) No. s
c22| SPt 1 1050 . (o.o) 26.0 W1 L3 7200 b/sqft
d 22 SP2 2 107.0 112.0 0.0 30.0 W1
e 22 SP3 3 110.0 115.0 0.0 34.0 W1
400 || 22| SGI 4 80 1000 0.0 260 Wi B
g 22 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.2 SC3 6 100.0 115.0 0.0 34.0 WiH1
i 2.2 CL1 7 85.0 100.0 0.0 28.0 W1
CL2 8 95.0 105.0 0.0 30.0 WiH1
CL3 9 100.0 115.0 0.0 34.0 WiH1
CH1 10 80.0 100.0 100.0 0.0 WiH1
CH2 11 95.0 105.0 750.0 0.0 WiH1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 WiH1
300 - CAP 14 1100 115.0 0.0 300 Wi m
ClayBar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 WiH1

Found 17 120.0 130.0 0.0 40.0 Wi1

200
100
0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)
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** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:38PM

Run By: Civil Design Service, Inc
Input Data Filename: C:ns_cel~1.

Output Filename: C:ns_cel~1.0U0T

Plotted Output Filename: C:ns_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ North South Section_Westside
BOUNDARY COORDINATES
12 Top Boundaries
59 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 90.00 72.00 90.00 1
2 72.00 90.00 105.00 80.00 1
3 105.00 80.00 221.00 80.00 1
4 221.00 80.00 249.80 89.60 15
5 249.80 89.60 264.80 89.80 15
6 264.80 89.80 415.40 140.00 14
7 415.40 140.00 425.40 140.00 14
8 425.40 140.00 575.40 190.00 14
9 575.40 190.00 585.40 190.00 14
10 585.40 190.00 660.40 215.00 14
11 660.40 215.00 910.40 220.00 14
12 910.40 220.00 1100.00 220.00 14
13 264.80 89.80 274.30 89.80 15
14 274.30 89.80 415.90 137.00 16
15 415.90 137.00 425.90 137.00 16
16 425.90 137.00 575.90 187.00 16
17 575.90 187.00 585.90 187.00 16
18 585.90 187.00 660.90 212.00 16
19 660.90 212.00 910.40 217.00 16
20 910.40 217.00 1100.00 217.00 16
21 274.30 89.80 315.70 76.00 15
22 315.70 76.00 320.70 76.00 15
23 320.70 76.00 332.70 80.00 15
24 332.70 80.00 800.00 82.00 15
25 800.00 82.00 1100.00 82.20 15
26 221.00 80.00 242.00 73.00 1
27 242.00 73.00 321.20 73.00 6
28 321.20 73.00 333.20 77.00 7
29 333.20 77.00 549.10 77.90 7
30 549.10 77.90 808.00 79.00 8
31 808.00 79.00 1100.00 79.20 8
32 242.00 73.00 266.70 64.80 1
33 321.20 73.00 398.00 64.80 6
34 .00 64.80 266.70 64.80 6
35 398.00 64.80 418.00 64.80 8
36 418.00 64.80 549.10 77.90 8
37 570.00 60.10 590.00 60.10 17
38 590.00 60.10 707.00 70.30 7
39 707.00 70.30 1100.00 70.30 7
40 .00 57.40 306.00 57.40 17
41 306.00 57.40 326.00 57.40 17
42 326.00 57.40 398.00 64.80 8
43 590.00 60.10 707.00 55.30 3
44 707.00 55.30 727.00 55.30 3
45 727.00 55.30 1100.00 55.30 3
46 590.00 60.10 707.00 50.30 9
47 707.00 50.30 727.00 50.30 9
48 727.00 50.30 1100.00 50.30 17
49 590.00 60.10 707.00 45.30 17
50 707.00 45.30 727.00 45.30 17
51 727.00 45.30 1100.00 45.30 17
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52 326.00 57.40 367.60 49.80 17
53 367.60 49.80 398.00 49.80 7
54 398.00 49.80 418.00 49.80 7
55 418.00 49.80 505.10 53.60 7
56 505.10 53.60 570.00 60.10 17
57 367.60 49.80 398.00 44.80 17
58 398.00 44.80 418.00 44.80 17
59 418.00 44.80 505.10 53.60 17
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pct) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 .0
NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
200 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 10.0
Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 280.00 72.00 400.00 72.00 20.00
2 450.00 72.00 675.00 72.00 20.00

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~2\ns_cel~1.0UT

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

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

They Are Ordered - Most Critical

Failure Surface Specified By 24 Coordinate Points
Point
No.

O U W

X-=5
(£

249.
254.
264.
273.
283.
292.
535.

urf
t)

78
97
20
58
08
85
51

Y-S
(£

89.
84.
80.
77.
73.
71.
75.

urf
t)

59
41
54
09
98
84
00
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8 542.58 82.08
9 548.70 89.98
10 555.69 97.13
11 562.02 104.88
12 569.08 111.95
13 576.09 119.09
14 580.57 128.03
15 585.23 136.88
16 590.65 145.28
17 595.38 154.09
18 602.45 161.16
19 607.65 169.71
20 614.40 177.08
21 618.69 186.12
22 625.76 193.19
23 627.16 203.09
24 627.24 203.95
* x % 2.602 * k%
Failure Surface Specified By 24
Point X-surf Y-Surf
No. (ft) (ft)
1 254.86 89.67
2 258.66 88.12
3 268.46 86.11
4 275.90 79.43
5 283.30 72.71
6 553.64 80.01
7 559.08 88.40
8 566.10 95.52
9 572.98 102.78
10 580.05 109.85
11 585.00 118.54
12 587.91 128.11
13 594.79 135.36
14 600.09 143.84
15 606.94 151.12
16 613.97 158.24
17 618.81 166.99
18 625.86 174.08
19 632.87 181.21
20 636.16 190.65
21 643.03 197.91
22 649.58 205.47
23 656.63 212.56
24 657.58 214.06
* k% 2.603 * k%
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 268.07 90.89
2 275.90 87.45
3 285.31 84.07
4 295.30 83.84
5 303.90 78.74
6 311.19 71.89
7 475.86 78.87
8 482.60 86.26
9 489.23 93.75
10 493.71 102.69
11 499.45 110.88
12 506.07 118.37
13 509.54 127.75
14 516.21 135.20
15 522.76 142.76
16 528.74 150.77
17 535.72 157.93
18 541.99 165.72
19 543.03 175.67
20 546 .51 180.37

*xx 2.618

* K Kk

Coordinate Points

Coordinate Points
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Angelos Class lll Cell 17 Expansion Cell 17_ North South Section_Westside
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~2\NS_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 6:38PM
T T !

400 1 1 ‘ ‘ \ \ 1 1 1 -
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.6|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.6 No. (pcf) (pcf) (psf) (deq) No.
c 2.6 SP1 1 105.0 110.0 0.0 26.0 W1
d 27 SP2 2 107.0 112.0 0.0 30.0 Wi
e 2.7 SP3 3 110.0 115.0 0.0 34.0 Wi
f 27 SCH1 4 85.0 100.0 0.0 26.0 W1
g 2.7 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.8 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.8 CL1 7 85.0 100.0 0.0 28.0 W1
300 — CL2 8 95.0 105.0 0.0 30.0 Wi —
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 Wi
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi
CAP 14  110.0 115.0 0.0 30.0 W1 .
Clay Bar 15 95.0 105.0 0.0 30.0 Wi a !
Classlll 16 50.0 50.0 0.0 35.0 Wi
Found 17 120.0 130.0 0.0 40.0 W1 16
200
100 —
Wl
0 | | | | | | | | | |
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.6
STED Safety Factors Are Calculated By The Modified Janbu Method
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SLOPE STABILITY
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** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:48PM

Run By: Civil Design Service, Inc
Input Data Filename: C:we_cel~1.

Output Filename: C:we_cel~1.0U0T

Plotted Output Filename: C:we_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ West to East Section
BOUNDARY COORDINATES
10 Top Boundaries
46 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 81.00 224.00 81.00 1
2 224.00 81.00 249.80 89.60 13
3 249.80 89.60 264.80 89.80 13
4 264.80 89.80 415.40 140.00 14
5 415.40 140.00 425.40 140.00 14
6 425.40 140.00 575.40 190.00 14
7 575.40 190.00 585.40 190.00 14
8 585.40 190.00 660.40 215.00 14
9 660.40 215.00 910.20 220.00 14
10 910.20 220.00 1100.00 220.00 14
11 264.80 89.80 274.30 89.80 13
12 274.30 89.80 415.90 137.00 16
13 415.90 137.00 425.90 137.00 16
14 425.90 137.00 575.90 187.00 16
15 575.90 187.00 585.90 187.00 16
16 585.90 187.00 660.90 212.00 16
17 660.90 212.00 910.40 217.00 16
18 910.40 217.00 1100.00 217.00 16
19 274.30 89.80 300.70 81.00 13
20 224.00 81.00 300.70 81.00 15
21 300.70 81.00 1100.00 81.00 15
22 224.00 81.00 225.00 78.00 1
23 225.00 78.00 1100.00 78.00 7
24 225.00 78.00 226.00 74.90 1
25 .00 74.90 226.00 74.90 8
26 226.00 74.90 499.80 74.90 8
27 499.80 74.90 519.80 74.90 8
28 519.80 74.90 822.80 70.10 8
29 822.80 70.10 842.80 70.10 8
30 .00 54.90 499.80 54.90 6
31 499.80 54.90 519.80 54.90 6
32 822.80 65.10 842.80 65.10 6
33 842.80 65.10 1100.00 65.10 6
34 519.80 54.90 822.80 60.10 6
35 822.80 60.10 1100.00 60.10 6
36 .00 44.90 499.80 44.90 2
37 499.80 44.90 519.80 44.90 2
38 519.80 44.90 822.80 56.60 2
39 822.80 56.60 842.80 56.60 6
40 842.80 56.60 1100.00 56.60 6
41 .00 39.90 499.80 39.90 3
42 499.80 39.90 519.80 39.90 3
43 519.80 39.90 822.80 56.60 3
44 .00 29.90 499.80 29.90 3
45 499.80 29.90 519.80 29.90 3
46 519.80 29.90 822.80 56.60 3

ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) (psf) (deqg) Param. (psf)

Piez.

No.
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1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
10000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f100 Points Equally Spaced

Along The Ground Surface Between X = 75.00 ft.
and X = 264.80 ft.
Each Surface Terminates Between X = 660.40 ft.

and X =1000.00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.
10.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 44 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 264.80 89.80
2 274.60 91.78
3 284.40 93.80
4 294.18 95.87
5 303.95 97.98
6 313.72 100.15
7 323.47 102.36
8 333.21 104.61
9 342.94 106.92
10 352.66 109.27
11 362.37 111.67
12 372.07 114.11
13 381.75 116.60
14 391.43 119.14
15 401.09 121.72
16 410.73 124.35
17 420.37 127.03
18 429.99 129.75
19 439.60 132.52

20 449.19 135.34
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21 458.78 138.20
22 468.34 141.11
23 477.90 144.06
24 487.44 147.06
25 496.96 150.11
26 506.47 153.20
27 515.97 156.34
28 525.45 159.52
29 534.91 162.75
30 544.36 166.02
31 553.79 169.34
32 563.21 172.71
33 572.61 176.12
34 582.00 179.57
35 591.36 183.07
36 600.71 186.62
37 610.05 190.21
38 619.36 193.84
39 628.66 197.52
40 637.94 201.25
41 647.20 205.01
42 656.45 208.83
43 665.67 212.69
44 671.67 215.23
Circle Center At X = -140.8 ; Y = 2128.3 and Radius,
* x % 2.255 * k%
Failure Surface Specified By 45 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)

1 264.80 89.80
2 274.56 91.97
3 284.32 94.17
4 294.06 96.41
5 303.80 98.68
6 313.53 100.99
7 323.25 103.33
8 332.97 105.71
9 342.67 108.12
10 352.37 110.57
11 362.06 113.05
12 371.73 115.56
13 381.40 118.11
14 391.06 120.70
15 400.71 123.32
16 410.35 125.98
17 419.99 128.67
18 429.61 131.39
19 439.22 134.15
20 448.82 136.94
21 458.41 139.77
22 468.00 142.63
23 477.57 145.53
24 487.13 148.46
25 496.68 151.42
26 506.22 154.42
27 515.75 157.45
28 525.26 160.52
29 534.77 163.62
30 544.27 166.76
31 553.75 169.93
32 563.22 173.13
33 572.69 176.37
34 582.14 179.64
35 591.57 182.95
36 601.00 186.29
37 610.41 189.66
38 619.82 193.07
39 629.20 196.51
40 638.58 199.98
41 647.95 203.49

2078.5
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Angelos Class lll Cell 17 Expansion Cell 17_ West to East Section

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~3\WE_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 6:48PM
T T T !

400 1 T T T \ \ 1 I I _]
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.3|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 23 No. (pcf) (pcf) (psf) (deq) No.
c 23 SP1 1 105.0 110.0 0.0 26.0 W1
d 23 SP2 2 107.0 112.0 0.0 30.0 Wi
e 23 SP3 3 110.0 115.0 0.0 34.0 Wi
f 2.3 SCH1 4 85.0 100.0 0.0 26.0 W1
g 23 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.3 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.3 CL1 7 85.0 100.0 0.0 28.0 W1
300 — CL2 8 95.0 105.0 0.0 30.0 Wi —
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 Wi
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi a
CAP 14  110.0 115.0 0.0 30.0 W1
Clay Bar 15 95.0 105.0 0.0 30.0 Wi
Classlll 16 50.0 50.0 0.0 35.0 Wi L
Found 17 120.0 130.0 0.0 40.0 W1 ;6
200 7
100 7
7777777 ) i e S ——t———— ———— 7§%5‘ - -
W1 8 8 8 8 a W1
b b
3 3 3
3 3
0 | | | | | | | | | |
0 100 200 300 400 500 600 700 800 900 1000
STABL6H FSmin=2.3
STED Safety Factors Are Calculated By The Modified Bishop Method
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Angelos Class lll Cell 17 Expansion Cell 17_ West to East - CAT 740B
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~3\WE_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:24PM
T T T T ‘ ‘ ‘ ‘

T T
T T T T T T
# FS Soil Soil Total Saturated Cohesion Friction Piez. Load Value
32.2 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface té ?388{‘;7“{:
2.2 No. (pcf) (pcf) psf (deq) No. s
c22| SPt 1 1050 . (o.o) 26.0 W1 L3 7200 b/sqft
d 22 SP2 2 107.0 112.0 0.0 30.0 W1
e 22 SP3 3 110.0 115.0 0.0 34.0 W1
400 || 22| SGI 4 80 1000 0.0 260 Wi B
g 22 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.2 SC3 6 100.0 115.0 0.0 34.0 WiH1
i 2.3 CL1 7 85.0 100.0 0.0 28.0 W1
CL2 8 95.0 105.0 0.0 30.0 WiH1
CL3 9 100.0 115.0 0.0 34.0 WiH1
CH1 10 80.0 100.0 100.0 0.0 WiH1
CH2 11 95.0 105.0 750.0 0.0 WiH1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 WiH1
300 - CAP 14 1100 115.0 0.0 300 Wi m
ClayBar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 WiH1

Found 17 120.0 130.0 0.0 40.0 Wi1

200
100
0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~3\we_cel~1.0UT

** STABL6H **
by
Purdue University
—-Slope Stability Analysis—-
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/7/2018

Time of Run: 6:45PM

Run By: Civil Design Service, Inc
Input Data Filename: C:we_cel~1.

Output Filename: C:we_cel~1.0U0T

Plotted Output Filename: C:we_cel~1.PLT
PROBLEM DESCRIPTION Angelos Class III Cell 17 Expansion
Cell 17_ West to East Section
BOUNDARY COORDINATES
10 Top Boundaries
46 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 81.00 224.00 81.00 1
2 224.00 81.00 249.80 89.60 13
3 249.80 89.60 264.80 89.80 13
4 264.80 89.80 415.40 140.00 14
5 415.40 140.00 425.40 140.00 14
6 425.40 140.00 575.40 190.00 14
7 575.40 190.00 585.40 190.00 14
8 585.40 190.00 660.40 215.00 14
9 660.40 215.00 910.20 220.00 14
10 910.20 220.00 1100.00 220.00 14
11 264.80 89.80 274.30 89.80 13
12 274.30 89.80 415.90 137.00 16
13 415.90 137.00 425.90 137.00 16
14 425.90 137.00 575.90 187.00 16
15 575.90 187.00 585.90 187.00 16
16 585.90 187.00 660.90 212.00 16
17 660.90 212.00 910.40 217.00 16
18 910.40 217.00 1100.00 217.00 16
19 274.30 89.80 300.70 81.00 13
20 224.00 81.00 300.70 81.00 15
21 300.70 81.00 1100.00 81.00 15
22 224.00 81.00 225.00 78.00 1
23 225.00 78.00 1100.00 78.00 7
24 225.00 78.00 226.00 74.90 1
25 .00 74.90 226.00 74.90 8
26 226.00 74.90 499.80 74.90 8
27 499.80 74.90 519.80 74.90 8
28 519.80 74.90 822.80 70.10 8
29 822.80 70.10 842.80 70.10 8
30 .00 54.90 499.80 54.90 6
31 499.80 54.90 519.80 54.90 6
32 822.80 65.10 842.80 65.10 6
33 842.80 65.10 1100.00 65.10 6
34 519.80 54.90 822.80 60.10 6
35 822.80 60.10 1100.00 60.10 6
36 .00 44.90 499.80 44.90 2
37 499.80 44.90 519.80 44.90 2
38 519.80 44.90 822.80 56.60 2
39 822.80 56.60 842.80 56.60 6
40 842.80 56.60 1100.00 56.60 6
41 .00 39.90 499.80 39.90 3
42 499.80 39.90 519.80 39.90 3
43 519.80 39.90 822.80 56.60 3
44 .00 29.90 499.80 29.90 3
45 499.80 29.90 519.80 29.90 3
46 519.80 29.90 822.80 56.60 3

ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) (psf) (deqg) Param. (psf)

Piez.

No.

Page 1



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~3\we_cel~1.0UT

1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

400 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 280.00 72.00 400.00 72.00 20.00
2 450.00 72.00 675.00 72.00 20.00

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

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

Failure Surface Specified By 24 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 254.86 89.67
2 258.66 88.12
3 268.46 86.11
4 275.90 79.43
5 283.30 72.71
6 553.64 80.01
7 559.08 88.40
8 566.10 95.52
9 572.98 102.78
10 580.05 109.85
11 585.00 118.54
12 587.91 128.11
13 594.79 135.36
14 600.09 143.84
15 606.94 151.12
16 613.97 158.24
17 618.81 166.99
18 625.86 174.08
19 632.87 181.21

20 636.16 190.65
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C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll7~3\we_cel~1.0UT

21 643.03 197.91
22 649.58 205.47
23 656.63 212.56
24 657.58 214.06
* x % 2.628 * x %
Failure Surface Specified By 24
Point X-surf Y-Surf
No. (ft) (ft)
1 254.86 89.67
2 258.66 88.12
3 268.46 86.11
4 275.90 79.43
5 283.30 72.71
6 553.64 80.01
7 559.08 88.40
8 566.10 95.52
9 572.98 102.78
10 580.05 109.85
11 585.00 118.54
12 587.91 128.11
13 594.79 135.36
14 600.09 143.84
15 606.94 151.12
16 613.97 158.24
17 618.81 166.99
18 625.86 174.08
19 632.87 181.21
20 636.16 190.65
21 643.03 197.91
22 649.58 205.47
23 656.63 212.56
24 657.58 214.06
* k% 2.628 * k%
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 268.07 90.89
2 275.90 87.45
3 285.31 84.07
4 295.30 83.84
5 303.90 78.74
6 311.19 71.89
7 475.86 78.87
8 482.60 86.26
9 489.23 93.75
10 493.71 102.69
11 499.45 110.88
12 506.07 118.37
13 509.54 127.75
14 516.21 135.20
15 522.76 142.76
16 528.74 150.77
17 535.72 157.93
18 541.99 165.72
19 543.03 175.67
20 546.51 180.37
* x % 2.650 * x %
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 268.07 90.89
2 275.90 87.45
3 285.31 84.07
4 295.30 83.84
5 303.90 78.74
6 311.19 71.89
7 475.86 78.87
8 482.60 86.26
9 489.23 93.75
10 493.71 102.69

Coordinate Points

Coordinate Points

Coordinate Points
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Angelos Class lll Cell 17 Expansion Cell 17_ West to East Section
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL17~3\WE_CEL~1.PL2 Run By: Civil Design Service, Inc 2/7/2018 6:45PM
T T T ‘

400 1 T T T \ \ 1 I I _]
# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a 2.6|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.6 No. (pcf) (pcf) (psf) (deg) No.
c 2.7 SP1 1 105.0 110.0 0.0 26.0 W1
d 27 SP2 2 107.0 112.0 0.0 30.0 W1
e 2.7 SP3 3 110.0 115.0 0.0 34.0 W1
f 2.7 SC1 4 85.0 100.0 0.0 26.0 W1
g 2.7 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.7 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.7 CL1 7 85.0 100.0 0.0 28.0 W1
300 CL2 8 95.0 105.0 0.0 30.0 W1 —
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13  110.0 115.0 0.0 30.0 W1
CAP 14 110.0 115.0 0.0 300 Wi a
Clay Bar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 W1 b,
Found 17 120.0 130.0 0.0 40.0 W1 \"J ) 16
200 — —
100 — —
W1 Wl
0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.6
STED Safety Factors Are Calculated By The Modified Janbu Method
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ROTATIONAL (CIRCULAR) FAILURE
SLOPE STABILITY



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll~1\cell_1.0UT

** STABLG6H
by
Purdue University

* %

—-Slope Stability Analysis—-
Simplified Janbu,

Run Date:
Time of Run:
Run By:

Input Data Filename:

Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

Simplified Bishop
or Spencer s Method of Slices

2/7/2018

7:03PM
Civil Design Service,

C:cell_1.
C:cell_1.0UT

C:cell 1.PLT

Inc

Angelos Class III Cell 17 Expansion

Cell 1
BOUNDARY COORDINATES
13 Top Boundaries
51 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 .00 95.00
2 137.40 95.00
3 185.40 83.00
4 205.40 83.00
5 245.00 92.90
6 310.40 109.80
7 325.40 110.00
8 415.40 140.00
9 425.40 140.00
10 575.40 190.00
11 585.40 190.00
12 660.40 215.00
13 910.30 220.00
14 325.40 110.00
15 329.20 108.10
16 415.90 137.00
17 425.90 137.00
18 575.90 187.00
19 585.90 187.00
20 660.90 212.00
21 910.40 217.00
22 329.20 108.10
23 245.00 92.90
24 359.60 92.90
25 379.40 83.00
26 379.40 83.00
27 .00 75.90
28 263.90 75.90
29 283.90 75.90
30 380.40 80.00
31 .00 70.90
32 263.40 70.90
33 283.40 70.90
34 451.40 73.50
35 471.40 73.50
36 850.40 73.50
37 870.40 73.50
38 283.40 60.90
39 .00 60.90
40 263.40 60.90
41 283.40 60.90
42 451.40 53.50
43 471.40 53.50
44 471.40 53.50
45 850.40 68.30
46 870.40 68.30
47 .00 50.90
48 263.40 50.90
49 283.40 50.90
50 451.40 8.50
51 471.40 8.50

X-Right
(ft)

137.
185.
205.
245.
310.
325.
415.
425.
575.
585.
660.
910.
1200.
329.
415.
425.
575.
585.
660.
910.
1200.
359.
359.
379.
1200.
380.
263.
283.
380.
1200.
263.
283.
451.
471.
850.
870.
1200.
451.
263.
283.
451.
471.
850.
850.
870.
1200.
263.
283.
451.
.40
850.

471

40
40
40
00
40
40
40
40
40
40
40
30
00
20
90
90
90
90
90
40
00
60
60
40
00
40
90
90
40
00
40
40
40
40
40
40
00
40
40
40
40
40
40
40
40
00
40
40
40

40

Y-Right
(ft)

95.

83.

83.

92.
109.
110.
140.
140.
190.
190.
215.
220.
220.
108.
137.
137.
187.
187.
212.

217

00
00
00
90
80
00
00
00
00
00
00
00
00
10
00
00
00
00
00

.00
217.
92.
92.
83.
82.
80.
75.
75.
80.
79.
70.
70.
73.
73.
73.
73.
73.
73.
60.
60.
53.
53.
73.
68.
68.
68.
50.
50.
8.
8.
68.

00
90
90
00
00
00
90
90
00
00
90
90
50
50
50
50
50
50
90
90
50
50
50
30
30
30
90
90
50
50
30

Soil Type
Below Bnd
5

O U1 U1 U

QOO UTWWERENNDDNDDNDW
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ISOTROPIC SOIL PARAMETERS

Saturated Cohesion Friction
Intercept

17 Type(s) of Soil

Soil Total

Type Unit Wt. Unit Wt.
No. (pcf) (pcf)
1 105.0 110.0
2 107.0 112.0
3 110.0 115.0
4 85.0 100.0
5 95.0 105.0
6 100.0 115.0
7 85.0 100.0
8 95.0 105.0
9 100.0 115.0
10 80.0 100.0
11 95.0 105.0
12 100.0 115.0
13 110.0 115.0
14 110.0 115.0
15 95.0 105.0
16 50.0 50.0
17 120.0 130.0

1 PIEZOMETRIC SURFACE(S) HAVE

Unit Weight of Water =

Piezometric Surface No.

Point X-Water
No. (ft)
1 .00
2 1100.00
BOUNDARY LOAD(S)
1 Load(s) Specified
Load X-Left
No. (ft)
1 660.40

1

6

(pst

100.
750.
500.

[eNeolololololoNolololololoNoloNoNol d

2.40

1 Specified by

Y-Wate
(ft)
72.00
72.00

X-Right

(ft)
670.90

r

Angle Pressure Constant Surface
(deqg) Param. (psf) No.
26.0 .00 .0 1
30.0 .00 .0 1
34.0 .00 .0 1
26.0 .00 .0 1
30.0 .00 .0 1
34.0 .00 .0 1
28.0 .00 .0 1
30.0 .00 .0 1
34.0 .00 .0 1
.0 .00 .0 1
.0 .00 .0 1
.0 .00 .0 1
30.0 .00 .0 1
30.0 .00 .0 1
30.0 .00 .0 1
35.0 .00 .0 1
40.0 00 .0 1

Pore Pressure Piez.

BEEN SPECIFIED

2 Coordinate Points

Intensity Deflection
(1b/sqgft) (deg)
2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces,
10000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f100 Points
Along The Ground Surface Between
and X =
Each Surface Terminates Between

and

X = 200.00

245.00
X = 660.40
X =1000.00

Unless Further Limitations Were Imposed, The
At Which A Surface Extends Is
Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined.
First.

15.0

0 ft.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Y =

They Are Ordered - Most Critical

.00 ft.

Has Been Specified.

Equally Spaced
ft.

ft.

ft.

ft.

Minimum Elevation

Failure Surface Specified By 36 Coordinate Points
X-Surf

Point
No.

[
O WO IO U WN R

11
12
13
14
15

(ft)

208.
223.
237.
252.
267.
282.
297.
312.
327.
342.
357.
371.
386.
401.
416.

64
13
75
46
26
13
06
03
02
02
01
98
92
80
61

Y-S
(£

83.
79.
76.
73.
71.
69.
67.
66.
66.
66.
66.
67.
69.
70.
73.

urf
t)

81
96
57
66
22
26
78
78
26
23
67
60
01
91
27
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll~1\cell_1.0UT

Circle Center At X

* K Kk

Failure Surface Specified By 35

Point

35

Circle Center At X

* Kk Kk

Failure Surface Specified By 36

Point
No.
1

2
3
4

431.34 76.12
445.96 79.43
460.48 83.22
474.86 87.47
489.10 92.18
503.19 97.35
517.09 102.97
530.81 109.03
544 .33 115.53
557.64 122.46
570.71 129.82
583.54 137.59
596.11 145.78
608.41 154.36
620.43 163.33
632.15 172.69
643.57 182.42
654.67 192.51
665.44 202.95
675.86 213.73
677.32 215.34
= 335.6 ; Y
2.215 ke
X-Surf Y-Surf
(ft) (ft)
210.91 84.38
225.37 80.39
239.96 76.89
254.65 73.88
269.44 71.36
284.30 69.33
299.22 67.80
314.19 66.77
329.18 66.25
344.18 66.22
359.17 66.70
374.14 67.67
389.06 69.15
403.93 71.12
418.73 73.59
433.43 76.55
448.03 80.00
462 .51 83.93
476 .84 88.35
491.02 93.24
505.03 98.61
518.85 104.44
532.47 110.73
545.87 117.47
559.04 124.65
571.96 132.27
584.62 140.32
597.00 148.78
609.09 157.65
620.88 166.93
632.36 176.59
643.50 186.63
654.31 197.03
664.76 207.80
671.50 215.22
= 337.5 ;Y
2.255 kel
X-Surf Y-Surf
(ft) (ft)
200.46 83.00
215.05 79.53
229.74 76.50
244 .51 73.91

= 532.3 and Radius,

Coordinate Points

= 515.1 and Radius,

Coordinate Points

466.1

449.0
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Angelos Class lll Cell 17 Expansion Cell 1
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL1~1\CELL_1.PL2 Run By: Civil Design Service, Inc 2/7/2018 7:03PM

f f I I I
Soil  Soil Total Saturated Cohesion Friction Piez.

# FS

a 22 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface

b 2.3 No. (pcf) (pcf) (psf) (deg) No.

c 23 SP1 1 105.0 110.0 0.0 26.0 W1

d 23 SP2 2 107.0 112.0 0.0 30.0 W1

e 2.3 SP3 3 110.0 115.0 0.0 34.0 W1

f 2.3 SCH1 4 85.0 100.0 0.0 26.0 W1

g 23 SC2 5 95.0 105.0 0.0 30.0 W1

h 2.3 SC3 6 100.0 115.0 0.0 34.0 W1

i 24 CL1 7 85.0 100.0 0.0 28.0 Wi
CL2 8 95.0 105.0 0.0 30.0 Wi

400 CL3 9 100.0 115.0 0.0 34.0 Wi _

CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 Wi1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi
CAP 14 110.0 115.0 0.0 30.0 Wi1
ClayBar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 Wi1
Found 17 120.0 130.0 0.0 40.0 W1

200 —
0
0 200 400 600 800 1000 1200
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




Angelos Class lll Cell 17 Expansion Cell 1 - CAT 740B Off-Road Dump Truck
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL1~1\CELL_1.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:06PM
‘ ‘ 1 \ \

T T
FS Soil  Soil Total Saturated Cohesion Friction Piez. Load Value
2.1 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface B g;gg :E;sqﬁ
2.2 No. (pcf) (pcf) (psf) (deg)  No. Sat
22| SP1 105.0 00 260 Wi L 7200 1b/saft
SP2 107.0 112.0 0.0 30.0 WiH1
2.2 SP3 110.0 115.0 0.0 34.0 W1

1

2

3

2.2 SC1 4 85.0 100.0 0.0 26.0 W1
2.2 SC2 5 95.0 105.0 0.0 30.0 Wi1
2.2 SC3 6 1000 115.0 0.0 34.0 Wi1
2.3 CL1 7 85.0 100.0 0.0 28.0 W1
CL2 8 95.0 105.0 0.0 30.0 Wi
400 - CL3 9 100.0 115.0 0.0 34.0 W1 _
CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi1

—TQ -0 Q0 T HF
N
N

CAP 14 110.0 115.0 0.0 30.0 W1
ClayBar 15 95.0 105.0 0.0 30.0 Wi
Classlll 16 50.0 50.0 0.0 35.0 Wi1

Found 17 120.0 130.0 0.0 40.0 W1

200 —
0
0 200 400 600 800 1000 1200
STABL6H FSmin=2.1
STED Safety Factors Are Calculated By The Modified Bishop Method




BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll~1\cell_1.0UT

** STABLG6H
by
Purdue University

* %

—-Slope Stability Analysis—-
Simplified Janbu,

Run Date:
Time of Run:
Run By:

Input Data Filename:

Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

Simplified Bishop
or Spencer s Method of Slices

2/7/2018

6:56PM
Civil Design Service,

C:cell_1.
C:cell_1.0UT

C:cell 1.PLT

Inc

Angelos Class III Cell 17 Expansion

Cell 1
BOUNDARY COORDINATES
13 Top Boundaries
51 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 .00 95.00
2 137.40 95.00
3 185.40 83.00
4 205.40 83.00
5 245.00 92.90
6 310.40 109.80
7 325.40 110.00
8 415.40 140.00
9 425.40 140.00
10 575.40 190.00
11 585.40 190.00
12 660.40 215.00
13 910.30 220.00
14 325.40 110.00
15 329.20 108.10
16 415.90 137.00
17 425.90 137.00
18 575.90 187.00
19 585.90 187.00
20 660.90 212.00
21 910.40 217.00
22 329.20 108.10
23 245.00 92.90
24 359.60 92.90
25 379.40 83.00
26 379.40 83.00
27 .00 75.90
28 263.90 75.90
29 283.90 75.90
30 380.40 80.00
31 .00 70.90
32 263.40 70.90
33 283.40 70.90
34 451.40 73.50
35 471.40 73.50
36 850.40 73.50
37 870.40 73.50
38 283.40 60.90
39 .00 60.90
40 263.40 60.90
41 283.40 60.90
42 451.40 53.50
43 471.40 53.50
44 471.40 53.50
45 850.40 68.30
46 870.40 68.30
47 .00 50.90
48 263.40 50.90
49 283.40 50.90
50 451.40 8.50
51 471.40 8.50

X-Right
(ft)

137.
185.
205.
245.
310.
325.
415.
425.
575.
585.
660.
910.
1200.
329.
415.
425.
575.
585.
660.
910.
1200.
359.
359.
379.
1200.
380.
263.
283.
380.
1200.
263.
283.
451.
471.
850.
870.
1200.
451.
263.
283.
451.
471.
850.
850.
870.
1200.
263.
283.
451.
.40
850.

471

40
40
40
00
40
40
40
40
40
40
40
30
00
20
90
90
90
90
90
40
00
60
60
40
00
40
90
90
40
00
40
40
40
40
40
40
00
40
40
40
40
40
40
40
40
00
40
40
40

40

Y-Right
(ft)

95.

83.

83.

92.
109.
110.
140.
140.
190.
190.
215.
220.
220.
108.
137.
137.
187.
187.
212.

217

00
00
00
90
80
00
00
00
00
00
00
00
00
10
00
00
00
00
00

.00
217.
92.
92.
83.
82.
80.
75.
75.
80.
79.
70.
70.
73.
73.
73.
73.
73.
73.
60.
60.
53.
53.
73.
68.
68.
68.
50.
50.
8.
8.
68.

00
90
90
00
00
00
90
90
00
00
90
90
50
50
50
50
50
50
90
90
50
50
50
30
30
30
90
90
50
50
30

Soil Type
Below Bnd
5

O U1 U1 U
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ISOTROPIC SOIL PARAMETERS

17 Type(s) of Soil

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

No. (pct) (pct) (psf) (deqg) Param. (psf) No.
1 105.0 110.0 .0 26.0 .00 .0 1
2 107.0 112.0 .0 30.0 .00 .0 1
3 110.0 115.0 .0 34.0 .00 .0 1
4 85.0 100.0 .0 26.0 .00 .0 1
5 95.0 105.0 .0 30.0 .00 .0 1
6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

100 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 250.00 70.00 325.00 70.00 30.00
2 350.00 70.00 650.00 70.00 30.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 221.23 86.96
2 222.20 86.75
3 231.52 83.12
4 239.28 76.82
5 248.35 72.61
6 256.79 67.23
7 264.19 60.51
8 498.00 77.42
9 504.97 84.60
10 511.37 92.28
11 517.61 100.10
12 518.88 110.02
13 523.19 119.05
14 529.19 127.04

15 529.94 137.01



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\celll~1\cell_1.0UT

16 535.74 145.16
17 536.15 155.15
18 542.42 162.94
19 549.28 170.22
20 556.02 177.61
21 557.57 184.06
* k% 2.374 * x %
Failure Surface Specified By 23
Point X-surf Y-Surf
No. (ft) (ft)
1 229.57 89.04
2 231.00 87.61
3 240.78 85.53
4 250.03 81.73
5 257.19 74.75
6 266.36 70.75
7 275.70 67.19
8 525.91 77.37
9 529.03 86.87
10 533.89 95.62
11 539.66 103.78
12 546.61 110.97
13 553.23 118.46
14 560.17 125.66
15 566.70 133.24
16 569.19 142.92
17 575.34 150.81
18 582.32 157.97
19 589.29 165.15
20 592.12 174.73
21 594.01 184.55
22 600.62 192.06
23 602.13 195.58
* k% 2.533 * k%
Failure Surface Specified By 21
Point X-surf Y-Surf
No. (ft) (ft)
1 234.58 90.29
2 235.11 90.05
3 243.32 84.35
4 251.76 78.99
5 261.42 76.38
6 268.56 69.38
7 277.68 65.29
8 493.98 76.17
9 501.05 83.24
10 508.11 90.32
11 513.63 98.66
12 516.54 108.23
13 519.18 117.87
14 520.07 127.83
15 525.48 136.24
16 532.33 143.53
17 532.71 153.52
18 539.77 160.60
19 546.43 168.06
20 550.77 177.07
21 556.90 183.83
* x % 2.577 * x %
Failure Surface Specified By 21
Point X-surf Y-Surf
No. (ft) (ft)
1 239.12 91.43
2 243.33 89.45
3 250.41 82.39
4 257.55 75.38
5 266.81 71.63
6 274.07 64.75
7 282.11 58.80
8 461.31 82.93

Coordinate Points

Coordinate Points

Coordinate Points

Page 3



Angelos Class lll Cell 17 Expansion Cell 1
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL1~1\CELL_1.PL2 Run By: Civil Design Service, Inc 2/7/2018 6:56PM
‘ ‘ \ \ \

T T

# FS Soil  Soil Total Saturated Cohesion Friction Piez.
az24 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 25 No. (pcf) (pcf) (psf) (deq) No.
c 26 SP1 1 105.0 110.0 0.0 26.0 Wi
d 28 SP2 2 107.0 112.0 0.0 30.0 Wi
e 29 SP3 3 110.0 115.0 0.0 34.0 W1
f 2.9 SCH1 4 85.0 100.0 0.0 26.0 Wi
g 29 SC2 5 95.0 105.0 0.0 30.0 Wi
h 3.0 SC3 6 100.0 115.0 0.0 34.0 Wi
i 3.0 CL1 7 85.0 100.0 0.0 28.0 Wi

CL2 8 95.0 105.0 0.0 30.0 Wi

400 CL3 9 100.0 115.0 0.0 34.0 Wi _

CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi1

CAP 14 110.0 115.0 0.0 30.0 W1
ClayBar 15 95.0 105.0 0.0 30.0 Wi
Classlll 16 50.0 50.0 0.0 35.0 Wi1

Found 17 120.0 130.0 0.0 40.0 W1

200 —
0
0 200 400 600 800 1000 1200
STABL6H FSmin=2.4
STED Safety Factors Are Calculated By The Modified Janbu Method
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ROTATIONAL (CIRCULAR) FAILURE
SLOPE STABILITY



Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

Simplified Janbu,

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell2~1\cell_2.0UT

** STABLGH
by

* %

Purdue University

—-Slope Stability Analysis—-

2/7/20

8:00PM

18

Simplified Bishop
or Spencer s Method of Slices

Civil Design Service,
C:cell_2.
C:cell_2.0UT

C:cell_2.PLT
Angelos Class III Cell 17 Expansion

Cell 2
BOUNDARY COORDINATES
13 Top Boundaries
41 Total Boundaries
Boundary X-Left Y-Left X-Right
No. (ft) (ft) (ft)
1 .00 104.00 182.40
2 182.40 104.00 214.40
3 214.40 96.00 216.40
4 216.40 96.00 252.40
5 252.40 105.00 310.40
6 310.40 109.80 325.40
7 325.40 110.00 415.40
8 415.40 140.00 425.40
9 425.40 140.00 575.40
10 575.40 190.00 585.40
11 585.40 190.00 664.00
12 664.00 215.00 910.30
13 910.30 220.00 1200.00
14 325.40 110.00 329.20
15 329.20 108.10 415.90
16 415.90 137.00 425.90
17 425.90 137.00 575.90
18 575.90 187.00 585.90
19 585.90 187.00 660.90
20 660.90 212.00 910.40
21 910.40 217.00 1200.00
22 329.20 108.10 367.20
23 .00 89.10 221.40
24 221.40 89.10 241.40
25 241.40 89.10 367.20
26 367.20 89.10 377.40
27 377.40 84.00 1200.00
28 377.40 84.00 387.40
29 387.40 81.00 570.40
30 570.40 80.80 1200.00
31 570.40 76.00 590.40
32 590.40 76.00 1200.00
33 .00 74.20 221.40
34 221.40 74.20 241.40
35 241.40 74.20 570.40
36 .00 56.10 221.40
37 221.40 56.10 241.40
38 241.40 56.10 570.40
39 .00 26.10 221.40
40 221.40 26.10 241.40
41 241.40 26.10 570.40
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle
No. (pcf) (pct) (pst) (deg)
1 105.0 110.0 .0 26.0
2 107.0 112.0 .0 30.0
3 110.0 115.0 .0 34.0
4 85.0 100.0 .0 26.0
5 95.0 105.0 .0 30.0

Inc

Y-Right
(ft)
104.00

1
1
1
1
1
1
1
2
2
2
1
1
1
1
1
2
2
2

Por

96
96

05.
09.
10.
40.
40.
90.
90.
15.
20.
20.
08.
37.
37.
87.
87.
12.

17

17.
89.
89.
89.
89.
84.
84.
83.
80.
80.
76 .

74

74.
74.
80.
56.
56.
80.
26.
26.
76.

e

Param.

.00
.00
.00
.00
.00

.00
.00
00
80
00
00
00
00
00
00
00
00
10
00
00
00
00
00
.00
00
10
10
10
10
00
00
00
80
00
00
.00
20
20
80
10
10
80
10
10
00

Pressure
Pressure Constant Surface
(pst)

Soil Type
Below Bnd

.0

O O O O

9

O O W O

e e
[INT N N N N N SEVe)

DNDNDNWWWWNDNNDNDNDOUTOUOoOool oo OO WOWLOOOOO

Piez.

No.
1

e e
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0 3 O

9
10
11
12
13
14
15
16
17

100.
85.
95.

100.
80.
95.

100.

110.

110.
95.
50.

120. .

1 PIEZOMETRIC SURFACE(S) HAVE

[ecNeololoNoNoNoNoNeoNeoNe]

0

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell2~1\cell_2.0UT

115.
100.
105.
115.
100.
105.
115.
115.
115.
105.

50.
130.

[eNeolololololNoNoNeoNeNe]

0

Unit Weight of Water =

Piezometric Surface No.

Point X-Water
No. (ft)
1 .00
2 1100.00
BOUNDARY LOAD(S)
1 Load(s) Specified
Load X-Left
No. (ft)
1 660.40

1

6

100.
750.
500.

olololololNololNolololNolNe)

2.40

34.
28.
30.
34.

30.
30.
30.
35.
40.
BEEN SPECIFIED

[ecNololoNoNoNoNoNeoNeoNe]

o

1 Specified by 2 C

Y-Wate
(ft)
72.00
72.00

X-Right

(ft)
670.90

r

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cNolololoNoNoNoNoloNoeNo)

oordinate Points

Intensity Deflection
(1b/sqgft) (deg)
2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces,
10000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f100 Points
Along The Ground Surface Between
and X =
Each Surface Terminates Between

and

X = 159.00

325.40
X = 660.00
X =1000.00

Unless Further Limitations Were Imposed, The
At Which A Surface Extends Is
Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined.

15.0

0 ft.

First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *

Y =

They Are Ordered - Most Critical

.00 ft.

Has Been Specified.

Equally Spaced
ft.

ft.

ft.

ft.

Minimum Elevation

Failure Surface Specified By 26 Coordinate Points
X-Surf

Point

No.

=
O WOV IO U WN R

11
12
13
14
15
16
17
18
19
20

22
23
24
25

(ft)

325.
340.
354.
369.
384.
398.
413.
427.
442.
457.
471.
485.
500.
514.
528.
543.
557.
571.
585.
599.
613.
627.
641.
655.
669.

40
14
86
55
20
83
42
99
51
00
46
87
24
58
87
11
32
47
58
64
65
60
51
36
15

Y-S
(£

110.
112.
115.
118.
121.
125.
128.
132.
136.
139.
143.
148.
152.
156.
l61.
166.
170.
175.
180.
186.
191.
197.
202.
208.
214.

urf
t)

00
77
68
73
91
24
70
30
04
92
93
08
37
79
35
04
87
84
93
16
52
02
65
40
29

e el N e e e
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26 671.09 215.14
Circle Center At X = 40.4 ; Y = 1668.0 and Radius, 1583.8
* x % 2.205 * x %
Failure Surface Specified By 26 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 325.40 110.00
2 340.25 112.09
3 355.08 114.39
4 369.87 116.89
5 384.62 119.59
6 399.34 122.49
7 414.02 125.59
8 428.65 128.89
9 443.23 132.39
10 457.717 136.09
11 472.25 139.99
12 486.68 144.08
13 501.06 148.38
14 515.37 152.86
15 529.62 157.55
16 543.81 162.42
17 557.92 167.49
18 571.97 172.75
19 585.95 178.20
20 599.84 183.85
21 613.66 189.68
22 627.40 195.70
23 641.06 201.90
24 654.63 208.30
25 668.11 214.87
26 668.54 215.09
Circle Center At X = 179.4 ; Y = 1199.5 and Radius, 1099.3
* k% 2.216 * k%
Failure Surface Specified By 32 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 251.44 104.76
2 266 .44 105.26
3 281.42 105.98
4 296.39 106.93
5 311.34 108.10
6 326.28 109.49
7 341.19 111.11
8 356.08 112.95
9 370.94 115.01
10 385.76 117.29
11 400.55 119.79
12 415.30 122.51
13 430.01 125.46
14 444.67 128.62
15 459.29 132.00
16 473.85 135.60
17 488.36 139.41
18 502.80 143.44
19 517.19 147.69
20 531.51 152.15
21 545.77 156.83
22 559.95 161.71
23 574.05 166.81
24 588.08 172.12
25 602.03 177.63
26 615.90 183.36
27 629.68 189.29
28 643.36 195.42
29 656.96 201.76
30 670.46 208.30
31 683.86 215.04
32 684.57 215.42

Circle Center At X = 225.5 ; Y = 1109.4 and Radius, 1004.9



Angelos Class lll Cell 17 Expansion Cell 2
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL2~1\CELL_2.PL2 Run By: Civil Design Service, Inc 2/7/2018 8:00PM

1 1 \ \ \
# FS Soil Soil Total Saturated Cohesion Friction Piez.
a 2.2|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 22 No. (pcf) (pcf) (psf) (deq) No.
c 23 SP1 1 105.0 110.0 0.0 26.0 W1
d 23 SP2 2 107.0 112.0 0.0 30.0 W1
400 1 c 23] SP3 3 1100 115.0 00 340 Wi m
f 2.3 SC1 4 85.0 100.0 0.0 26.0 W1
g 23 SC2 5 95.0 105.0 0.0 30.0 W1
h 2.3 SC3 6 100.0 115.0 0.0 34.0 W1
i 2.3 CL1 7 85.0 100.0 0.0 28.0 W1
CL2 8 95.0 105.0 0.0 30.0 W1
CL3 9 100.0 115.0 0.0 34.0 W1
CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CHS3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 W1
CAP 14 110.0 115.0 0.0 30.0 W1
Clay Bar 15 95.0 105.0 0.0 30.0 W1
Classlll 16 50.0 50.0 0.0 35.0 W1
Found 17 120.0 130.0 0.0 40.0 W1 a
200 — —
Wi
2 2
0 | | | | |
0 200 400 600 800 1000 1200
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




Angelos Class lll Cell 17 Expansion Cell 2 - CAT 740B Off Road Dump Truck

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL2~1\CELL_2.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:09PM

T
Saturated Cohesion Friction Piez.
Intercept Angle Surface

(deg)
26.0
30.0
34.0
26.0
30.0
34.0
28.0
30.0
34.0
0.0
0.0
0.0
30.0
30.0
30.0
35.0
40.0

No.
W1
Wi1
W1
W1
W1
W1
Wi1
W1
Wi1
Wi1
W1
Wi1
W1
W1
Wi1
W1
Wi1

Load
L1
L2
L3

T
Value
6300 Ib/sqft
7200 Ib/saft
7200 Ib/sqft

T
# FS Soil  Soil Total
a 22 Desc. Type Unit Wt. Unit Wt.
b 2.2 No. (pcf) (pcf) (psf)
c 22 SP1 1 105.0 110.0 0.0
d 22 SP2 2 107.0 112.0 0.0
e 2.2 SP3 3 110.0 115.0 0.0
f 22 SCH1 4 85.0 100.0 0.0
g 23 SC2 5 95.0 105.0 0.0
h 2.3 SC3 6 100.0 115.0 0.0
i 2.3 CL1 7 85.0 100.0 0.0
CL2 8 95.0 105.0 0.0
400 CL3 9 100.0 115.0 0.0
CH1 10 80.0 100.0 100.0
CH2 11 95.0 105.0 750.0
CH3 12 100.0 115.0 1500.0
Berm 13 110.0 115.0 0.0
CAP 14  110.0 115.0 0.0
ClayBar 15 95.0 105.0 0.0
Classlll 16 50.0 50.0 0.0
Found 17 120.0 130.0 0.0
200 —
wl
o
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200

600

STABL6H FSmin=2.2
Safety Factors Are Calculated By The Modified Bishop Method
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BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)



Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

Simplified Janbu,

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell2~1\cell_2.0UT

** STABLGH
by

* %

Purdue University

—-Slope Stability Analysis—-

2/7/20

7:16PM

18

Simplified Bishop
or Spencer s Method of Slices

Civil Design Service,
C:cell_2.
C:cell_2.0UT

C:cell_2.PLT
Angelos Class III Cell 17 Expansion

Cell 2
BOUNDARY COORDINATES
13 Top Boundaries
41 Total Boundaries
Boundary X-Left Y-Left X-Right
No. (ft) (ft) (ft)
1 .00 104.00 182.40
2 182.40 104.00 214.40
3 214.40 96.00 216.40
4 216.40 96.00 252.40
5 252.40 105.00 310.40
6 310.40 109.80 325.40
7 325.40 110.00 415.40
8 415.40 140.00 425.40
9 425.40 140.00 575.40
10 575.40 190.00 585.40
11 585.40 190.00 664.00
12 664.00 215.00 910.30
13 910.30 220.00 1200.00
14 325.40 110.00 329.20
15 329.20 108.10 415.90
16 415.90 137.00 425.90
17 425.90 137.00 575.90
18 575.90 187.00 585.90
19 585.90 187.00 660.90
20 660.90 212.00 910.40
21 910.40 217.00 1200.00
22 329.20 108.10 367.20
23 .00 89.10 221.40
24 221.40 89.10 241.40
25 241.40 89.10 367.20
26 367.20 89.10 377.40
27 377.40 84.00 1200.00
28 377.40 84.00 387.40
29 387.40 81.00 570.40
30 570.40 80.80 1200.00
31 570.40 76.00 590.40
32 590.40 76.00 1200.00
33 .00 74.20 221.40
34 221.40 74.20 241.40
35 241.40 74.20 570.40
36 .00 56.10 221.40
37 221.40 56.10 241.40
38 241.40 56.10 570.40
39 .00 26.10 221.40
40 221.40 26.10 241.40
41 241.40 26.10 570.40
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle
No. (pcf) (pct) (pst) (deg)
1 105.0 110.0 .0 26.0
2 107.0 112.0 .0 30.0
3 110.0 115.0 .0 34.0
4 85.0 100.0 .0 26.0
5 95.0 105.0 .0 30.0

Inc

Y-Right
(ft)
104.00

1
1
1
1
1
1
1
2
2
2
1
1
1
1
1
2
2
2

Por

96
96

05.
09.
10.
40.
40.
90.
90.
15.
20.
20.
08.
37.
37.
87.
87.
12.

17

17.
89.
89.
89.
89.
84.
84.
83.
80.
80.
76 .

74

74.
74.
80.
56.
56.
80.
26.
26.
76.

e

Param.

.00
.00
.00
.00
.00

.00
.00
00
80
00
00
00
00
00
00
00
00
10
00
00
00
00
00
.00
00
10
10
10
10
00
00
00
80
00
00
.00
20
20
80
10
10
80
10
10
00

Pressure
Pressure Constant Surface
(pst)

Soil Type
Below Bnd

.0

O O O O

9

O O W O

e e
[INT N N N N N SEVe)

DNDNDNWWWWNDNNDNDNDOUTOUOoOool oo OO WOWLOOOOO

Piez.

No.
1

e e
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6 100.0 115.0 .0 34.0 .00 .0 1
7 85.0 100.0 .0 28.0 .00 .0 1
8 95.0 105.0 .0 30.0 .00 .0 1
9 100.0 115.0 .0 34.0 .00 .0 1
10 80.0 100.0 100.0 .0 .00 .0 1
11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

200 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 250.00 70.00 325.00 70.00 30.00
2 350.00 70.00 650.00 70.00 30.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By 21 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)

1 236.73 101.08

2 242.42 97.80

3 250.54 91.97

4 257.63 84.92

5 267.49 83.25

6 277.06 80.33

7 476 .25 82.66

8 483.27 89.79

9 489.22 97.83

10 496.28 104.91

11 501.99 113.11

12 508.75 120.49

13 515.33 128.02

14 521.38 135.98

15 528.14 143.34

16 535.20 150.42

17 541.40 158.27

18 547.80 165.95

19 552.64 174.71

20 559.28 182.18

21 561.56 185.39

* k% 2.697 * k%
Failure Surface Specified By 25 Coordinate Points
Point X-surf Y-Surf

No. (ft) (ft)



C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell2~1\cell_2.0UT

1 264.89 106.03
2 267.88 104.07
3 277.82 103.03
4 287.37 100.07
5 295.79 94.67
6 303.24 88.00
7 313.24 87.79
8 321.42 82.05
9 557.04 84.32
10 563.58 91.89
11 567.97 100.87
12 573.63 109.12
13 580.52 116.36
14 587.57 123.46
15 590.26 133.09
16 596.40 140.98
17 603.47 148.05
18 608.55 156.67
19 615.62 163.74
20 621.65 171.72
21 624.73 181.23
22 629.93 189.77
23 637.00 196.85
24 643.55 204.41
25 648.99 210.23
* x % 2.760 * k%
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 259.19 105.56
2 265.83 99.07
3 273.01 92.11
4 281.80 87.36
5 290.28 82.05
6 534.99 80.74
7 542.06 87.82
8 549.06 94.95
9 554.48 103.36
10 561.53 110.45
11 565.04 119.81
12 571.97 127.02
13 577.45 135.39
14 583.55 143.32
15 589.47 151.37
16 594.98 159.72
17 596.97 169.52
18 598.00 179.47
19 599.81 189.30
20 600.64 194.85
* k% 2.804 * x %
Failure Surface Specified By 25
Point X-surf Y-Surf
No. (ft) (ft)
1 206.09 98.08
2 208.23 96.75
3 217.87 94.07
4 227.75 92.56
5 237.74 92.08
6 244.95 85.15
7 252.02 78.08
8 261.31 74.39
9 574.98 84.45
10 581.69 91.87
11 587.62 99.91
12 590.74 109.42
13 594.95 118.49
14 599.89 127.18
15 606.92 134.29
16 611.23 143.31
17 617.86 150.80

Coordinate Points

Coordinate Points

Page 3



Angelos Class lll Cell 17 Expansion Cell 2
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL2~1\CELL_2.PL2 Run By: Civil Design Service, Inc 2/7/2018 7:16PM
‘ ‘ \ \ \

T T

# FS Soil  Soil Total Saturated Cohesion Friction Piez.
a27 Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.8 No. (pcf) (pcf) (psf) (deq) No.
c 28 SP1 1 105.0 110.0 0.0 26.0 Wi
d 28 SP2 2 107.0 112.0 0.0 30.0 Wi
e 2.8 SP3 3 110.0 115.0 0.0 34.0 W1
f 2.9 SCH1 4 85.0 100.0 0.0 26.0 Wi
g 29 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.9 SC3 6 100.0 115.0 0.0 34.0 Wi
i 29 CL1 7 85.0 100.0 0.0 28.0 Wi

CL2 8 95.0 105.0 0.0 30.0 Wi

400 CL3 9 100.0 115.0 0.0 34.0 Wi _

CH1 10 80.0 100.0 100.0 0.0 W1
CH2 11 95.0 105.0 750.0 0.0 W1
CH3 12 100.0 115.0 1500.0 0.0 W1
Berm 13 110.0 115.0 0.0 30.0 Wi1

CAP 14 110.0 115.0 0.0 30.0 W1
ClayBar 15 95.0 105.0 0.0 30.0 Wi
Classlll 16 50.0 50.0 0.0 35.0 Wi1

Found 17 120.0 130.0 0.0 40.0 W1

200 — —
Wi
2 2
0 \ \ \ \ \
0 200 400 600 800 1000 1200
STABL6H FSmin=2.7
STED Safety Factors Are Calculated By The Modified Janbu Method




ATTACHMENT I



ROTATIONAL (CIRCULAR) FAILURE
SLOPE STABILITY



Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell7~1\cell 7.0UT

** STABLG6H
by
Purdue University

* %

—-Slope Stability Analysis—-
Simplified Janbu,

or Spencer s Method of Slices

Simplified Bishop

2/7/2018

7:11PM

Civil Design Service,
C:cell_ 7.
C:cell_7.00T

C:cell _7.PLT
Angelos Class III Cell 17 Expansion

X-Right
(ft)
227.
249.
264.
415.
425.
575.
585.
660.
910.
1100.
.30
415.
425.
575.
585.
660.
910.
1100.
297.
1100.
228.
1100.
499.
519.

274

829.
849.
1100.
499.
519.
829.
1100.
499.
519.
829.
849.
1100.

00
80
80
40
40
40
40
40
30
00

90
90
90
90
90
40
00
70
00
00
00
80
80
70
70
00
80
80
70
00
80
80
70
70
00

Angle
(deq)

26.
30.
34.
26.
30.
34.
28.
30.
34.

0

Cell 7
BOUNDARY COORDINATES
10 Top Boundaries
36 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 .00 82.00
2 227.00 82.00
3 249.80 89.60
4 264.80 89.80
5 415.40 140.00
6 425.40 140.00
7 575.40 190.00
8 585.40 190.00
9 660.40 215.00
10 910.30 220.00
11 264.80 89.80
12 274.30 89.80
13 415.90 137.00
14 425.90 137.00
15 575.90 187.00
16 585.90 187.00
17 660.90 212.00
18 910.40 217.00
19 274.30 89.80
20 297.70 82.00
21 227.00 82.00
22 228.00 79.00
23 .00 44.90
24 499.80 44.90
25 519.80 44.90
26 829.70 69.00
27 849.70 69.00
28 .00 39.90
29 499.80 39.90
30 519.80 39.90
31 829.70 64.00
32 .00 29.90
33 499.80 29.90
34 519.80 29.90
35 829.70 49.00
36 849.70 49.00
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept
No. (pcf) (pct) (pst)
1 105.0 110.0 .0
2 107.0 112.0 0
3 110.0 115.0 0
4 85.0 100.0 0
5 95.0 105.0 .0
6 100.0 115.0 .0
7 85.0 100.0 0
8 95.0 105.0 0
9 100.0 115.0 .0
10 80.0 100.0 100.0

[cNoRoNoNoNeoNoNeNe]

Y-Right Soil Type
(ft) Below Bnd
82.00 6
89.60 13
89.80 13

140.00 14
140.00 14
190.00 14
190.00 14
215.00 14
220.00 14
220.00 14
89.80 13
137.00 16
137.00 16
187.00 16
187.00 16
212.00 16
217.00 16
217.00 16
82.00 13
82.00 13
79.00 3
79.00 3
44.90 2
44.90 2
69.00 2
69.00 2
69.00 2
39.90 3
39.90 3
64.00 3
64.00 3
29.90 3
29.90 3
49.00 17
49.00 17
49.00 17
Pore Pressure Piez.
Pressure Constant Surface
Param. (psf) No.

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

Inc

Page 1
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11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.
SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
10000 Trial Surfaces Have Been Generated.
100 Surfaces Initiate From Each 0f100 Points Equally Spaced

Along The Ground Surface Between X = 75.00 ft.
and X = 268.80 ft.
Each Surface Terminates Between X = 660.40 ft.

and X =1000.00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.
10.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 44 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 266.84 90.48
2 276.57 92.78
3 286.30 95.12
4 296.01 97.49
5 305.72 99.89
6 315.42 102.32
7 325.11 104.79
8 334.79 107.28
9 344.47 109.81
10 354.14 112.38
11 363.79 114.97
12 373.44 117.60
13 383.08 120.26
14 392.71 122.95
15 402.33 125.68
16 411.95 128.43
17 421.55 131.22
18 431.14 134.04
19 440.73 136.90
20 450.30 139.78
21 459.87 142.70
22 469.42 145.65
23 478.97 148.63
24 488.50 151.64
25 498.03 154.69
26 507.54 157.77
27 517.05 160.87
28 526.54 164.02
29 536.02 167.19

30 545.50 170.39



31
32
33
34
35
36
37
38
39
40
41
42
43
44

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell7~1\cell 7.0UT

554.
564.
573.
583.
592.
602.
611.
620.
630.
639.
648.
658.
667.
668.

Circle Center At
xRk 2.230
Failure Surface Specified By 44

96
41
85
28
70
10
50
88
25
61
96
30
62
22
X

Point X-Surf
No. (ft)

1 268.80
2 278.63
3 288.45
4 298.25
5 308.05
6 317.83
7 327.61
8 337.37
9 347.12
10 356.85
11 366.58
12 376.28
13 385.98
14 395.66
15 405.33
16 414.99
17 424.63
18 434.25
19 443.86
20 453.45
21 463.03
22 472.59
23 482.14
24 491.66
25 501.18
26 510.67
27 520.14
28 529.60
29 539.04
30 548.46
31 557.87
32 567.25
33 576.61
34 585.96
35 595.28
36 604.58
37 613.87
38 623.13
39 632.37
40 641.59
41 650.79
42 659.96
43 669.11
44 669.52

Circle Center At
xRk 2.254
Failure Surface Specified By 48

X

Point X-Surf

No. (ft)
1 227.69
2 237.54

173.63
176.90
180.20
183.53
186.89
190.28
193.71
197.17
200.66
204.18
207.73
211.31
214.92
215.16
= —-415.7 ; Y

* K Kk

Y-Surf
(ft)
91.13
92.98
94.88
96.84
98.85
100.91
103.03
105.20
107.43
109.72
112.05
114.44
116.89
119.39
121.94
124.55
127.21
129.93
132.70
135.52
138.39
141.32
144.31
147.34
150.43
153.57
156.77
160.02
163.32
166.67
170.08
173.53
177.04
180.61
184.22
187.89
191.61
195.38
199.20
203.07
207.00
210.97
215.00
215.18
= -57.0 ;Y

* K Kk

Y-Surf
(ft)
82.23
83.95

= 2996.3 and Radius,

Coordinate Points

= 1852.7 and Radius,

Coordinate Points

2984.9

1791.4

Page 3



Angelos Class lll Cell 17 Expansion Cell 7
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL7~1\CELL_7.PL2 Run By: Civil Design Service, Inc 2/7/2018 7:11PM
‘ ‘ \ \ \ \ \ \

T
T T T T

# FS Soil Soil Total Saturated Cohesion Friction Piez.

a 2.2|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.3 No. (pcf) (pcf) (psf) (deqg) No.
c 23 SP1 1 105.0 110.0 0.0 26.0 Wi1
d 23 SP2 2 107.0 112.0 0.0 30.0 Wi
e 2.3 SP3 3 1100 115.0 0.0 34.0 Wi

a00 | 28| SGCi 4 850 100.0 0.0 260 Wi B
g 2.3 SC2 5 95.0 105.0 0.0 30.0 Wi
h 2.3 SC3 6 100.0 115.0 0.0 34.0 Wi
i 24 CL1 7 85.0 100.0 0.0 28.0 Wi1
CL2 8 95.0 105.0 0.0 30.0 Wi
CL3 9 100.0 115.0 0.0 34.0 Wi1
CH1 10 80.0 100.0 100.0 0.0 Wi
CH2 11 95.0 105.0 750.0 0.0 Wi
CH3 12 100.0 115.0 1500.0 0.0 Wi1
Berm 13 110.0 115.0 0.0 30.0 Wi
300 - CAP 14 1100 115.0 0.0 300 Wi m

ClayBar 15 95.0 105.0 0.0 30.0 Wi1
Classlll 16 50.0 50.0 0.0 35.0 Wi
Found 17 120.0 130.0 0.0 40.0 Wi1

200

0 \ \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000 1100
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method




Angelos Class lll Cell 17 Expansion Cell 7 - CAT 740B Off Road Dump Truck

C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL7~1\CELL_7.PL2 Run By: Civil Design Service, Inc 2/7/2018 11:12PM

1
Soil  Total

Type Unit Wt. Unit Wt.

No. (pcf)
1 105.0
2 107.0
3 110.0
4 85.0
5 95.0
6 100.0
7 85.0
8 95.0
9 100.0
10 80.0
11 95.0
12 100.0
13  110.0
14  110.0
15 95.0
16 50.0
17 120.0

(pcf)
110.0

112.0
115.0
100.0
105.0
115.0
100.0
105.0
115.0
100.0
105.0
115.0
115.0
115.0
105.0
50.0

130.0

(psf)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

100.0
750.0
1500.0
0.0
0.0
0.0
0.0
0.0

(deg)
26.0
30.0
34.0
26.0
30.0
34.0
28.0
30.0
34.0
0.0
0.0
0.0
30.0
30.0
30.0
35.0
40.0

T T
Saturated Cohesion Friction Piez.
Intercept Angle Surface

No.
Wi1
W1
Wi1
W1
W1
Wi1
W1
Wi1
Wi1
Wi1
Wi1
W1
Wi1
W1
W1
Wi1
W1

1 \
Load Value

L1 6300 Ib/saft
L2 7200 1b/saft
L3 7200 Ib/sqft

1
# FS Soil
a 2.2|| Desc.
b 2.2
c 2.2 SP1
d22 SP2
e 2.2 SP3
f 23 SCH1
400 - ;o3 sc2
h 2.3 SC3
i 2.3 CL1
CL2
CL3
CH1
CH2
CHS3
Berm
300 — CAP
Clay Bar
Classlll
Found
200 —
100 —

Wl

@@ @O

«

T3
o

=

-0
o |

0 \ \ \ \ \ \ \ \ \
0 100 200 300 400 500 600 700 800 900 1000
STABL6H FSmin=2.2
STED Safety Factors Are Calculated By The Modified Bishop Method
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BLOCK FAILURE SLOPE STABILITY
(SUBGRADE)



Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:

Plotted Output Filename:
PROBLEM DESCRIPTION

C:\pcstabl\stedwin\angelos\classi~1\celll7~2\cell7~1\cell 7.0UT

** STABLG6H
by
Purdue University

* %

—-Slope Stability Analysis—-
Simplified Janbu,

or Spencer s Method of Slices

Simplified Bishop

2/7/2018

7:08PM

Civil Design Service,
C:cell_ 7.
C:cell_7.00T

C:cell _7.PLT
Angelos Class III Cell 17 Expansion

X-Right
(ft)
227.
249.
264.
415.
425.
575.
585.
660.
910.
1100.
.30
415.
425.
575.
585.
660.
910.
1100.
297.
1100.
228.
1100.
499.
519.

274

829.
849.
1100.
499.
519.
829.
1100.
499.
519.
829.
849.
1100.

00
80
80
40
40
40
40
40
30
00

90
90
90
90
90
40
00
70
00
00
00
80
80
70
70
00
80
80
70
00
80
80
70
70
00

Angle
(deq)

26.
30.
34.
26.
30.
34.
28.
30.
34.

0

Cell 7
BOUNDARY COORDINATES
10 Top Boundaries
36 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 .00 82.00
2 227.00 82.00
3 249.80 89.60
4 264.80 89.80
5 415.40 140.00
6 425.40 140.00
7 575.40 190.00
8 585.40 190.00
9 660.40 215.00
10 910.30 220.00
11 264.80 89.80
12 274.30 89.80
13 415.90 137.00
14 425.90 137.00
15 575.90 187.00
16 585.90 187.00
17 660.90 212.00
18 910.40 217.00
19 274.30 89.80
20 297.70 82.00
21 227.00 82.00
22 228.00 79.00
23 .00 44.90
24 499.80 44.90
25 519.80 44.90
26 829.70 69.00
27 849.70 69.00
28 .00 39.90
29 499.80 39.90
30 519.80 39.90
31 829.70 64.00
32 .00 29.90
33 499.80 29.90
34 519.80 29.90
35 829.70 49.00
36 849.70 49.00
ISOTROPIC SOIL PARAMETERS
17 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept
No. (pcf) (pct) (pst)
1 105.0 110.0 .0
2 107.0 112.0 0
3 110.0 115.0 0
4 85.0 100.0 0
5 95.0 105.0 .0
6 100.0 115.0 .0
7 85.0 100.0 0
8 95.0 105.0 0
9 100.0 115.0 .0
10 80.0 100.0 100.0

[cNoRoNoNoNeoNoNeNe]

Y-Right Soil Type
(ft) Below Bnd
82.00 6
89.60 13
89.80 13

140.00 14
140.00 14
190.00 14
190.00 14
215.00 14
220.00 14
220.00 14
89.80 13
137.00 16
137.00 16
187.00 16
187.00 16
212.00 16
217.00 16
217.00 16
82.00 13
82.00 13
79.00 3
79.00 3
44.90 2
44.90 2
69.00 2
69.00 2
69.00 2
39.90 3
39.90 3
64.00 3
64.00 3
29.90 3
29.90 3
49.00 17
49.00 17
49.00 17
Pore Pressure Piez.
Pressure Constant Surface
Param. (psf) No.

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

.00 .0 1

Inc

Page 1
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11 95.0 105.0 750.0 .0 .00 .0 1
12 100.0 115.0 1500.0 .0 .00 .0 1
13 110.0 115.0 .0 30.0 .00 .0 1
14 110.0 115.0 .0 30.0 .00 .0 1
15 95.0 105.0 .0 30.0 .00 .0 1
16 50.0 50.0 .0 35.0 .00 .0 1
17 120.0 130.0 .0 40.0 .00 .0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 72.00
2 1100.00 72.00
BOUNDARY LOAD (S)
1 Load(s) Specified
Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (1b/sqgft) (deg)
1 660.40 670.90 2400.0 0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

SURCHARGE BOUNDARY LOAD DATA HAS BEEN SUPPRESSED

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

200 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 250.00 70.00 325.00 70.00 30.00
2 350.00 70.00 650.00 70.00 30.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By 20 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 254.13 89.66
2 255.40 88.44
3 265.20 86.46
4 274.62 83.12
5 283.52 78.55
6 519.10 82.35
7 525.86 89.72
8 529.71 98.95
9 535.51 107.09
10 538.84 116.52
11 545.91 123.59
12 552.08 131.46
13 559.09 138.59
14 564.88 146.75
15 568.69 155.99
16 573.80 164.59
17 579.05 173.10
18 586.12 180.17
19 593.16 187.28
20 593.43 192.68
* k% 2.728 * x %
Failure Surface Specified By 14 Coordinate Points
Point X-surf Y-Surf
No. (ft) (ft)
1 283.33 95.98
2 287.79 93.46
3 297.12 89.86
4 305.51 84.41
5 314.43 79.90
6 375.54 81.35
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7 381.97 89.01
8 385.99 98.17
9 392.91 105.39
10 399.84 112.60
11 403.70 121.83
12 410.72 128.95
13 417.65 136.15
14 420.87 140.00
* k% 2.768 * k%
Failure Surface Specified By 13
Point X-surf Y-Surf
No. (ft) (ft)
1 262.83 89.77
2 271.25 88.27
3 281.25 88.15
4 290.04 83.39
5 369.39 76.17
6 376.34 83.36
7 382.69 91.09
8 389.33 98.56
9 396.07 105.95
10 402.91 113.24
11 408.33 121.64
12 413.64 130.12
13 415.08 139.89
* x % 2.810 * k%
Failure Surface Specified By 19
Point X-surf Y-Surf
No. (ft) (ft)
1 282.72 95.77
2 287.93 91.78
3 295.04 84.74
4 303.46 79.35
5 522.10 82.73
6 528.82 90.14
7 531.36 99.81
8 538.32 107.00
9 545.33 114.13
10 552.06 121.52
11 558.42 129.24
12 561.70 138.69
13 567.80 146.61
14 572.09 155.65
15 574.05 165.45
16 578.27 174.52
17 585.31 181.61
18 592.03 189.02
19 596.68 193.76
* k% 2.811 * x %
Failure Surface Specified By 20
Point X-surf Y-Surf
No. (ft) (ft)
1 281.49 95.36
2 283.10 93.86
3 292.24 89.80
4 302.20 88.81
5 310.22 82.84
6 537.99 81.13
7 542.76 89.92
8 547.96 98.46
9 554.88 105.68
10 560.16 114.18
11 567.20 121.28
12 572.57 129.71
13 575.18 139.37
14 579.97 148.14
15 584.83 156.89
16 589.54 165.70
17 595.73 173.56
18 602.68 180.75

Coordinate Points

Coordinate Points

Coordinate Points

Page 3



Angelos Class lll Cell 17 Expansion Cell 7
C:\PCSTABL\STEDWIN\ANGELOS\CLASSI~1\CELL17~2\CELL7~1\CELL_7.PL2 Run By: Civil Design Service, Inc 2/7/2018 7:08PM

1 1 1 1 \ \ \ \ \ \
# FS Soil Soil Total Saturated Cohesion Friction Piez.
a 2.7|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface
b 2.8 No. (pcf) (pcf) (psf) (deqg) No.
c 2.8 SP1 1 105.0 110.0 0.0 26.0 W1
d 28 SP2 2 107.0 112.0 0.0 30.0 W1
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h 2.9 SC3 6 100.0 115.0 0.0 34.0 W1
i 29 CL1 7 85.0 100.0 0.0 28.0 W1
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300 - CAP 14 1100 115.0 0.0 300 Wi m
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Soil Properties - Settlement Estimates

Sands, Silty Sands, Clayey Sands Clays
SPT Blow Count  Description Dr* Dr avg SPT Blow Count Description Dr avg References: 1) SPT vs Soil Relative Density
" Soil Mechanics; 1969 Lambe and Whitman, Table 7.4"
0-4 Very Loose 0-15 10 <2 Very Soft 10
4-10 Loose 15-30 20 2-4 Soft 20 2) Soil Types, Soil Properties
10-30 Medium 35-65 50 4-8 Medium 50 " Soil Mechanics; 1969 Lambe and Whitman, Table 3.2"
30-50 Dense 65-85 75 8-15 Stiff 75
>50 Very Dense  85-100 90 15-30 Very Stiff 90 3) Soil Consolidation Coefficent vs Soil Type
>30 Hard 100 Sands - "Basic Soils Engineering, 1969 B.K. Hough, Table 5-1"
*Dr - Relative Density (Reference 1)
4) Clays - "Principles of Geotechnical Engineering, 1985, B. Das, Table 7.1"
Soil Types (Reference 2)
SP emin 0.2 SC emin 0.3 Clays emin 0.4
emax 0.95 emax 0.9 emax 2
Gs 2.65 Gs 2.65 Gs 2.65
Moisture 12 Moisture 12 Moisture 30
SPTN Eo ydry 7sat 7moist SPTN Eo 7dry /sat Ymoist SPTN Eo ydry /sat 7moist
0-4 0.875 88.2 117.3 98.8 0-4 0.84 89.9 118.4 100.7 <2 1.84 58.2 98.7 75.7
4-10 0.8 91.9 119.6 102.9 4-10 0.78 92.9 120.2 104.0 2-4 1.68 61.7 100.8 80.2
10-30 0.575 105.0 127.8 117.6 10-30 0.6 103.4 126.8 115.8 4-8 1.2 75.2 109.2 97.7
30-50 0.3875 119.2 136.6 133.5 30-50 0.45 114.0 1334 127.7 8-15 0.8 91.9 119.6 119.4
>50 0.275 129.7 143.2 143.2  Saturated >50 0.36 121.6 138.1 136.2 15-30 0.56 106.0 128.4 128.4 Saturated
>30 0.4 118.1 135.9 135.9 Saturated
SP - Esimated Consolidation Coefficient SC - Esimated Consolidation Coefficient Clay - Esimated Consolidation Coefficient
Cc =a(Emax-b) *Reference 3 Cc =a(Emax-b) *Reference 3 Cc =(0.156E0)+0.107 *Reference 4
0.05625 = 0.075 0.138 a= 0.23
Emax = 0.95 Emax = 0.9 SPTN Eo Cc
= 0.2 b= 0.3 <2 1.84 0.29774
2-4 1.68 0.27278
4-8 1.2 0.1979
8-15 0.8 0.1355
15-30 0.56 0.09806

>30 0.4 0.0731




Reference No. 1
Settlement

Ch. 7 Soil Formation 77

Table 7.4 Standard Penetration Test

Relative Density

of Sand Strength of Clay
Penetration Penetration Unconfined Compressive
Resistance N Relative Resistance N Strength
(blows/ft) Density (blows/ft) (tons/ft?) Consistency
0-4 Very loose <2 <0.25 Very soft
4-10 Loose 2-4 0.25-0.50 Soft
10-30 Medium 4-8 0.50-1,00 Medium
30-50 Dense 8-15 1.00-2.00 Stiff
>50 Very dense 15-30 2,00-4,00 Very stiff
>30 >4.00 Hard

From Terzaghi and Peck, 1948,

In certain countries, such as Holland, subsoil condi-
tions are such that penetration testing has proved to be a
relatively reliable technique. More sophisticated tech-
niques [such as the friction jacket cone (Begemann,
1953)] have been widely used.

The vane test has proved to be a very useful method of
determining the shear strength of soft clays and silts.
Figure 7.6 shows various sizes and shapes of vanes which
have been used for ficld testing. The vane is forced into
the ground and then the torque required to rotate the
vane is measured. The shear strength is determined from
the torque required to shear the soil along the vertical
and horizontal edges of the vane.

As later chapters in this book will show, a proper sub-
soil investigation should include the determination of
water pressure at various depths within the subsoil.
Methods of determining pore water pressure are dis-
cussed in Part IV. Part1V also notes how the permeability
of a subsoil can be estimated from pumping tests.

Various load tests and field compaction tests may be
highly desirable in important soil projects. In this type
of test, a small portion of the subsoil to be loaded by the
prototype is subjected to a stress condition in the field
which approximates that under the completed structure.
The engineer extrapolates the results of the field tests to
predict the behavior of the prototype.

7.7 SUBSOIL PROFILES

Figures 7.7 to 7.17 present a group of subsoil profiles
and Table 7.5 gives some information on the geological
history of the various profiles. The purposes of presenting
these profiles are to:

I. Indicate how geological history influences soil
characteristics.

2. Give typical values of soil properties.

3. Show dramatically the large variability in soil
behavior with depth.
4. Illustrate how engineers have presented subsoil data.

Three considerations were used in the selection of the
profiles: first, examples were chosen with different types
of geological history; second, most of the profiles are
ones for which there are excellent references giving
considerably more detail on the characteristics of the
soil and engineering problems involved with the particular
profile; and finally, most of the profiles selected have
been involved in interesting and/or important soil
engineering projects.

Some of the soil characteristics shown in the profiles
have already been described in this book. These charac-
teristics include water content, unit weight, void ratio,
porosity, Atterberg limits, and particle size. Other
characteristics, particularly those referring to strength
and compressibility, will be discussed in detail in later
portions of this book. Reference will then be made back
to these profiles.

"The profiles illustrate many concepts presented in the
preceding parts of this book; some of them are discussed
in the remaining part of this section.

Stress History

In a normally consolidated sedimentary soil both the
void ratio and water content decrease with depth in the
profile, and the strength therefore increases. This charac-
teristic is illustrated in several of the profiles, e.g., the
Norwegian marine clay (Fig. 7.7), the Thames Estuary
clay (Fig. 7.10), and the Canadian clay (Fig. 7.11). The
London clay is overconsolidated since it was compressed
by a greater overburden than now exists. Erosion
removed some of the original overburden. As would be
expected, the overconsolidated London clay does not




Fig. 3.2 Arrangements of uniform spheres. (a) Plan and
elevation view: simple cubic packing. () Plan view: dense
packing. Solid circles, first layer; dashed circles, second
layer; ¢, location of sphere centers in third layer: face-
centered cubic array; x, location of sphere centers in third
layer: close-packed hexagonal array. (From Deresiewicz,
1958.)

these simple packings can be computed from the geom-
etry of the packings, and the results are given in Table 3.2.

This table also gives densities for some typical granular
soils in both the “dense™ and “loose™ states. A variety of
tests have been proposed to measure the maximum and

where

Table 3.2 Maximum and Minimum Densities for
Granular Soils

Dry Unit
Void Ratio  Porosity (%) Weight (pef)

Description ®max “min  "max min Ydmin Ydmax

Uniform spheres 092 035 476 260 — —
Standard Ottawa

sand 080 050 44 33 92 110
Clean uniform

sand 1.0 040 50 29 83 118
Uniform inorganic

silt 1.1 040 52 29 80 118
Silty sand 090 030 47 23 87 127
Fine to coarse

sand 0.95 0.20 49 17 85 138
Micaceous sand 1.2 040 55 29 76 120
Silty sand and

gravel 085 014 46 12 89 146

B. K. Hough, Basic Soils En%ineen‘qg. Copyright © 1957, The
Ronald Press Company, New York.

minimum void ratios (Kolbuszewski, 1948). The test to
determine the maximum density usually involves some
form of vibration. The test to determine minimum
density usually involves pouring oven-dried soil into a
container. Unfortunately, the details of these tests have

Reference No. 2
Settlement

Ch. 3 Description of an Assemblage of Particles 31

not been entirely standardized, and values of the maxi-
mum density and minimum density for a given granular
soil depend on the procedure used to determine them.
By using special measures, one can obtain densities
greater than the so-called maximum density. Densities
considerably less than the so-called minimum density can
be obtained, especially with very fine sands and silts, by
slowly sedimenting the soil into water or by fluffing the
soil with just a little moisture present.

The smaller the range of particle sizes present (i.e., the
more nearly uniform the soil), the smaller the particles,
and the more angular the particles, the smaller the
minimum density (i.e., the greater the opportunity for
building a loose arrangement of particles). The greater
the range of particle sizes present, the greater the maxi-
mum density (i.e., the voids among the larger particles
can be filled with smaller particles).

A useful way to characterize the density of a natural
granular soil is with relative density D,, defined as

D, =-2max "% o 100%

€max — €min

aa Yamnx X Yda — Ydmin % 100% (3.1)
Ya Yamax = Ydmin

€min = Void ratio of soil in densest condition
€max = Void ratio of soil in loosest condition
e = in-place void ratio
Vamax = dry unit weight of soil in densest condition
Yamia = dry unit weight of soil in loosest condition
¥4 = in-place dry unit weight

Table 3.3 characterizes the density of granular soils on
the basis of relative density.

Table 3.3 Density Description

Relative Density (%) Descriptive Term

0-15 Very loose

15-35 Loose b
35-65 Medium
65-85 Dense Ve
85-100 Very dense W= m,

Values of water content for natural granular soils vary
from less than 0.1 9 for air-dry sands to more than 40%
for saturated, loose sand.

Typical Values of Phase Relationships for
Cohesive Soils

The range of values of phase relationships for cohesive
soils is much larger than for granular soils. Saturated
sodium montmorillonite at low confining pressure can
exist at a void ratio of more than 25; saturated clays

P ————

e
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values \ 3 and 0.270, respectively; a curve plotted on this hasis is
included in Fig. 5-12 for comparative purposes.

Values of the constanls a and b of Eq. (5-7) obtained from tests
on laboratory prepared specimens of many different. snil types, including

thosa desaribed above, are summarized in Tahle 5-1.  The valyes given

TABLE 5-1
Valires of the Constanls of Equation (5-7) for Typicol Malerials

Value of Conslant

Typn af Sail
a h*

Tiniform cohesinnlees matarinl (€, S 2)

Clean gravel 0,05
Conrse sand 0.06
Medium eand —_ 0.07
{P Fine sand 0.08
Inorganic ilt n. 1n
“’ell-iradcd. cohesionless eoil '
:’-f/én —> Silty sand and gravel - 0.0
Clean, coarse Lo fine sand n.12
5!"\ —— Conrse Lo fine silty sand (), 15 e
Sandy silt (inorganic) _0.18,
L)l SRR, T;;o,z;
Inorganie, enhesive roil et
oy —>= 8ilt, gome clny; silty clay; alay n.29
Organie, fine-grained soil
n.35

Organic silt, little clay

* The value of the constant b should be takan a8 £, when-

ever tho Intter is known or ean conveniently be determined.
Otherwise, uea tnbulnted valucs ns a_rongh approximation.

for materinls such as sand and gravel, which are too coarse for testing
in consolidometers of conventional size, represent. assnmptiong hased on

study of available scttlement, records.

5-16. GENERALIZATIONS AS TO COMPRESSIBILITY

Before describing procedures for utilizing Eq. (5-7) for evaluai.fon
of the compression index in practical applications, it may be instructive
to consider certain general aspects of compressibility which are ewder':t
from the discussion which has thus far been presented. These generali-

ties may be stated in the following manner. Yy _
At a given void ratio, a (confined) nniform material is Jess compress:-

ble than one which is well graded. : - '
Cgaidering (confined) uniform materials at a given void ratio, '-h'

r. narlinlp Riﬂﬂ. “-m more nnmprcssih]c is the materin 1,

' " This, of course, is the |

§=it

Soils in general with bulky, angular, or rounded part’

compressible than those with flal particles.
Clays with needln-shaped particles, such as attapulgite (and to a lesser
degree, halloysile), are less compressible Lhan those with plate-shaped

particles, montmarillonile (plata-chaperl particles ping expanding Iaktine)

s Are (08§

in particular,
Malerials nf any given type which include significant amounts of

mica and/or organic malter are more (somctimes enngidorahly more)

enmpressible than those of the samn type which do not.
As an overall generalization, the grealer its void ratio prior tn loading,

the greaker i lhe f'.mnl‘rrssi'\ifi*._\‘ nf any given enil xvpe; ane vice

varsa '

5-17. INITIAL DENSITY OF SOIL FORMATIONS

It is evident that information on the original, “no-load” void ratio
of a formation must be available if the C., ¢ relationship is Lo be used
direckly for estimaking soil ecompressibility. A rather general impres-
sion apparently exisls ta the effect that sedimentary formations, at
least., are Inid down initially in a condition approximating their maxi-
mum void ratio. Skemplon's work suggests that this is true in the case
of finc-grained sedimentary formations, clay in particular. Coupled
with this beliel is the assumplion that the present, in-place condition
of such formalions is entirely the result of loading subsequent to de-
position. If these nassumptions could he ecompletely nccepted, the
valie omae could be substituted for e in T, (5-7) and application of

the equalion would be greatly simplified.
Unfortunately, there are many reasons for doubting the general nr’
rah

cability of such nssnmptions as the above, For example, in a textn

uniform deposit of fine-grained sand or silt, if these assumptions were
valid, the void ratio of the material would steadily decrease with depth
and ak any given depth would have the same value al points which
laterally are some distance apart. The finding of such a condition in
s natural formation, however, is very much more the exception than
the rile. In many casce, void ratio varies quite unpredictably both
Iaterally and with depth. Most surprising to the layman, perhaps, is
the finding that void ratio often increases with depth, loose sand layers
being found beneath more cc.mpact surface layers and soft. clay intervals
underlying stiff clay.

The construction of cori ression diagrams based on use of the C.,
ra relationship in the manner deseribed in the next section is often helpful
i -alion for the expenditure of.eidf:ruhle g1ms

tn lnndir_m.

nf monnay In compact hath gac 1o anel patarnl soil farmnlinne
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sield Compression Diograms

-18. DEFINITION
eld compression diagram is A
through a poink which

ataral gail farma tirn

As the term is nsed in this hook, a fi
essure-void ralio curve originating ab or passing
presents the in-place density of an clement in a n
_enrth fill and the existing averhurdan pressure.

~19. CONSTRUCTION AND UTILIZATION

The recommended construetion should be performed on semilog paper
ith pressure and void ratio snales appropriate to the conditions of the
-oblem. The void ratio seale shonld cover the range from. Cmay 10 Cmin
v the material in question. For the pressure scale, it is nsnally snfficient
y make provision for two logarithmic cycles ranging from 0.1 ta 1.0 and

om 1.0 to 10.0 tons per sq. ft,, respectively.
A pressure-void ralio curve originating at
ar sq. ft. is then ronehrated as shown in Fig. 5-14, hy

n relationghip,

¢ = Cmay ANd p = 0.1 ton
ulilization of

o void ratio at the liquid limit.

or clay soile, exe 0an be taken as th
can be obtained by reference

or other soil types, an indiration of Gmar
y Table 2-3 or by lesh on representative material. Although of less

ractical importanee, it may be of interest to draw 2 second diagram,
riginating ab emie.  The latter may be nssumed to be horizontal line.
The two diagrams described above establish limits on the area within
hich a point representing the in-place condition of the soil will fall
:cept in & very few cases, which are mentioned later. Points 4, B,
+d C in Fig. 5-14 represent examples of in-place condition points for

dinary situations.
If n plotting af the in-
soil element of any type resulls

place void ratin and overburden pressure [of
in a point such ns point A, rlose

i the uppermosk limiting dingram, it may reasonably be assumed -lf.lﬂf-
.o material was Iaid down in an approximation of its loosest condition
«d that the subsequent reduction in void ratio was due entirely to
right of present avarburden. 1f the soil is a cohesive type it wou

? tio and pressure plat ab poink

B, 3k sholiid Aot preaustivss: -_—

v, that il is precompressed and that the finld eompression diAgr
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Reference No. 4
Settlement
79 Swell Index (C) 195

However, if the e vs. log p curve is given, it is possible to simply pick Ae off the
plot for the appropriate range of pressures. This fizure may be substituted into
Eq. (7.18) for calculation of settlement, §.

Compression Index (C.)

The compression index for calculation of field settlement due to con-
solidation can be determined by graphic construction (as shown in Figure 7.12)
after obtaining laboratory test results for void ratio and pressure.

Terzaghi and Peck (1967) suggest the following empirical expressions for
compression index:

for undisturbed clays

C,= Q.008L — 10) 7.24
for remolded clays
C. = 0.007(LL = 10) (7.25)

where LL = liquid limit, in percent

In the absence of laboratory consolidation data, Eq. (7.24) is often used for
approximate caleulation of primary consolidation in the field.

Several other correlations for compression index are also available now.
They have been developed by testing various clays. Some of these correlations
are given in Table 7.1.

Swell Index (C,)

The swell index is appreciably smaller in magnitude than the compression
index and can generally be determined from laboratory tests. In most cases
1

1 -
C, = Stﬂ -1-6(.} (7.26)

Table 74 Correlctions for Compression index, C.*

Equation Reference Region of applicability
C.= 0.00T(LL — 7) Skempton Remolded clays
C. = 0.0lwy Chicago clays
C. = 1.15(co — 0.27) Nishida Al clays
Ce = 0.30{eg — 0.27) Hough Inorganic cohesive soil: silt, silty clay, clay
C. = 0.0115wy Organic soils, peats, organic silt, and clay
C.= 0.0046(LL — 9) Brazilian clays
C.= 0.75(eq — 0.5) Soils with low plasticity
C. = 0.205¢, + 0.0083 Chicago clays
C. = 0.156e, + 0.0107 All clays

*After Rendon-Herrero (1980)
Note: eo = in situ void ratio; wy = in situ water content




Boring B-132

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
106 79.5 Class Il 26.5 50 1,325.0 79.5 120 SC 40.5 110.0 4,455.0
End Layer Mid-Layer Soil Stress Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Note: Settlement numbers are conservative
since ground level in Pre-mininig years
79.5 0.0 0.0 4,455.0 1,325.0 indicated existing ground surface elevation in
SC 7.5 3.75 14-23 115.8 434.1 434.1 4,889.1 1,759.1 0.6 0.138 0.00 this area was approximately EL 120.
SHGWT EL 72 434.1 868.1 5,757.2 2,627.2 Therefore, soils below the bottom clay barrier
SC 7.04 3.52 14-23 126.8 226.5 1,094.7 6,851.9 3,721.9 0.6 0.138 0.00 proposed for the Cell 17 area were initially
EL 64.96 226.5 1,321.2 8,173.0 5,043.0 stressed during the pre-mining years. The
SP 30 15 13-28 127.8 980.6 2,301.7 10,474.8 7,344.8 0.575 0.05625 0.00 excavation and removal of soils to form the
EL 34.96 980.6 3,282.3 13,757.1 10,627.1 bottom barrier soil with replacement of
SC 10 5 9 120.2 289.2 3,571.5 17,328.6 14,198.6 0.78 0.138 0.00 lighter waste material will result in virtual no
EL 24.96 289.2 3,860.7 21,189.3 18,059.3 increase is stress and thus no additional
SC/LS 5 2.5 29 126.8 160.9 4,021.6 25,210.9 22,080.9 0.6 0.138 0.00 settlement at this location.
EL 19.96 160.9 4,182.5 29,3934 26,263.4
END 59.54 (Total Boring 65ft - Ground EL 79.96 (in 2017); EL 19.96 (60 BLS) high SPT; EL 14.96 (65 BLS) limestone; refusal) 0.00 ft - Estimated Settlement
0.0 in - Estimated Settlement




Boring B-3

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
106 77.95 Class Il 28.05 50 1,402.5 77.95 108 SP & SC 30.05 110.0 3,305.5
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Note: Settlement numbers are conservative
since ground level in Pre-mininig years
77.95 0.0 0.0 3,305.5 1,402.5 indicated existing ground surface elevation in
SC 5.95 2.975 10-14 115.8 344.4 344.4 3,649.9 1,746.9 0.6 0.138 0.00 this area was approximately EL 108.
SHGWT EL 72 344.4 688.7 4,338.6 2,435.6 Therefore, soils below the bottom clay barrier
SC 14 7 10-14 126.8 450.5 1,139.2 5,477.8 3,574.8 0.6 0.138 0.00 proposed for the Cell 17 area were initially
EL 58 450.5 1,589.6 7,067.4 5,164.4 stressed during the pre-mining years. The
CL 5 2.5 6 109.2 117.0 1,706.6 8,774.0 6,871.0 1.2 0.1979 0.00 excavation and removal of soils to form the
EL 53 117.0 1,823.6 10,597.6 8,694.6 bottom barrier soil with replacement of
SC 8 4 2-6 118.4 223.8 2,047.5 12,645.1 10,742.1 0.84 0.138 0.00 lighter waste material will result in virtual no
EL 45 223.8 2,271.3 14,916.4 13,013.4 increase is stress and thus no additional
SC/LS 0 0 7 120.2 0.0 2,271.3 17,187.6 15,284.6 0.78 0.138 0.00 settlement at this location.
EL 45 LS 0.0 2,271.3 19,458.9 17,555.9
END 32.95 (Total Boring 50ft - Ground EL 95 (in 2000); limestone @ EL45) 0.00 ft - Estimated Settlement
0.0 in - Estimated Settlement




Boring B-131

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
106 76.09 Class I 29.91 50 1,495.5 76.09 88 SP & SC 11.91 110.0 1,310.1
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Note: Settlement numbers are conservative
since ground level in Pre-mininig years
76.09 0.0 0.0 1,310.1 1,495.5 indicated existing ground surface elevation in
SC 4.09 2.045 12-19 115.8 236.7 236.7 1,546.8 1,732.2 0.6 0.138 0.02 this area was approximately EL 88. Therefore,
SHGWT EL 72 236.7 473.4 2,020.2 2,205.6 soils below the bottom clay barrier proposed
SC 10.46 5.23 12-19 126.8 336.6 810.0 2,830.2 3,015.6 0.6 0.138 0.02 for the Cell 17 area were initially stressed
EL 61.54 336.6 1,146.5 3,976.7 4,162.1 during the pre-mining years. The excavation
SC 10 5 6-8 120.2 289.2 1,435.7 5,412.5 5,597.9 0.78 0.138 0.01 and removal of soils to form the bottom
EL 51.54 289.2 1,725.0 7,137.4 7,322.8 barrier soil with replacement of lighter waste
SC 15 7.5 6-8 120.2 433.8 2,158.8 9,296.2 9,481.6 0.78 0.138 0.01 material will result in virtual no increase is
EL  36.54 433.8 2,592.6 11,888.8 12,074.2 stress and thus no additional settlement at
SC/LS 0 0 54 138.1 0.0 2,592.6 14,481.4 14,666.8 0.36 0.138 0.00 this location.
EL 36.54 LS 0.0 2,592.6 17,074.0 17,259.4
END 39.55 (Total Boring 45ft - Ground EL 81.54 (in 2017); limestone @ EL36.54) 0.06 ft - Estimated Settlement
0.8 in - Estimated Settlement




Boring B-5

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
106 75.67 Class Il 30.33 50 1,516.5 75.67 84 SP & SC 8.33 110.0 916.3
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Note: Settlement numbers are conservative
since ground level in Pre-mininig years
75.67 0.0 0.0 916.3 1,516.5 indicated existing ground surface elevation in
SP 3.67 1.835 4-7 102.9 188.8 188.8 1,105.1 1,705.3 0.8 0.05625 0.02 this area was approximately EL 84. Therefore,
SHGWT EL 72 188.8 377.6 1,482.7 2,082.9 soils below the bottom clay barrier proposed
SP 6 3 4-7 119.6 171.6 549.2 2,031.9 2,632.1 0.8 0.05625 0.02 for the Cell 17 area were initially stressed
EL 66 171.6 720.8 2,752.7 3,352.9 during the pre-mining years. The excavation
SC 4 2 8 120.2 115.7 836.5 3,589.2 4,189.4 0.78 0.138 0.02 and removal of soils to form the bottom
EL 62 115.7 952.2 4,541.4 5,141.6 barrier soil with replacement of lighter waste
CH 5 2.5 10 119.6 143.0 1,095.2 5,636.6 6,236.8 0.8 0.1355 0.02 material will result in virtual no increase is
EL 57 143.0 1,238.2 6,874.8 7,475.0 stress and thus no additional settlement at
SC 17 8.5 4-12 120.2 491.7 1,729.8 8,604.6 9,204.8 0.78 0.138 0.04 this location.
EL 40 491.7 2,221.5 10,826.1 11,426.3
CH 8 4 4 100.8 153.7 2,375.2 13,201.3 13,801.5 1.2 0.1979 0.01
EL 32 LS
END 43.67 (Total Boring 45ft - Ground EL 80 (in 2000); limestone @ EL36.54) 0.13 ft - Estimated Settlement

1.6

in - Estimated Settlement




Boring B-21

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
94 75.16 Class Il 18.84 75 1,413.0 75.16 86 SP & SC 10.84 110.0 1,192.4
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Note: Settlement numbers are conservative
since ground level in Pre-mininig years
75.16 0.0 0.0 1,192.4 1,413.0 indicated existing ground surface elevation in
SC 3.16 1.58 4-9 104.0 164.4 164.4 1,356.8 1,577.4 0.78 0.138 0.02 this area was approximately EL 86. Therefore,
SHGWT EL 72 164.4 328.8 1,685.6 1,906.2 soils below the bottom clay barrier proposed
SC 4 2 4-9 120.2 115.7 444.5 2,130.1 2,350.7 0.78 0.138 0.01 for the Cell 17 area were initially stressed
EL 68 115.7 560.2 2,690.2 2,910.8 during the pre-mining years. The excavation
CL 4 2 5 109.2 93.6 653.8 3,344.0 3,564.6 1.2 0.1979 0.01 and removal of soils to form the bottom
EL 64 93.6 747.4 4,091.3 4,311.9 barrier soil with replacement of lighter waste
CL 6 3 4 100.8 115.3 862.6 4,953.9 5,174.5 1.68 0.27278 0.01 material will result in virtual no increase is
EL 58 115.3 977.9 5,931.8 6,152.4 stress and thus no additional settlement at
SC 3 1.5 4 118.4 83.9 1,061.8 6,993.6 7,214.2 0.78 0.138 0.003 this location.
EL 55
END 20.16 (Total Boring 20ft - Ground EL 75 (in 2003); Minor fill to floor bottom EL 75.16) 0.05 ft - Estimated Settlement

0.6

in - Estimated Settlement
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Boring B-101

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
160 82.5 Class Il 77.5 50 3,875.0 82.5 130 SP & SC 47.5 110.0 5,225.0
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Floor El 82.5 0 5,225.0 3,875.0 Note: Settlement numbers are conservative
SP 1.64 0.82 9 102.9 84.4 84.4 5,309.4 3,959.4 0.8 0.05625 0.00 since ground level in Pre-mininig years
80.86 84.4 168.7 5,478.1 4,128.1 indicated existing ground surface elevation in
CL 8.86 4.43 6-7 97.7 432.9 601.6 6,079.7 4,729.7 1.2 0.1979 0.00 this area was approximately EL 130.
SHGWT EL 72 432.9 1,034.5 7,114.2 5,764.2 Therefore, soils below the bottom clay barrier
CL 2.14 1.07 6-7 109.2 50.1 1,084.6 8,198.7 6,848.7 1.2 0.1979 0.00 proposed for the Cell 17 area were initially
EL  69.86 50.1 1,134.6 9,333.4 7,983.4 stressed during the pre-mining years. The
CL 14 7 3-4 100.8 268.9 1,403.6 10,736.9 9,386.9 1.68 0.27278 0.00 excavation and removal of soils to form the
EL  55.86 268.9 1,672.5 12,409.4 11,059.4 bottom barrier soil with replacement of
SC/LS 9.5 4.75 20-27 126.8 305.7 1,978.1 14,387.5 13,037.5 0.6 0.138 0.00 lighter waste material will result in virtual no
EL  46.36 increase is stress and thus no additional
settlement at this location.
END 36.14 (Total Boring 43.5ft - Ground EL 89.86(in 2017); Excavate floor bottom EL 82.5 0.00 ft - Estimated Settlement

0.0

in - Estimated Settlement




Boring B-102

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
160 81.25 Class Il 78.75 50 3,937.5 81.25 122 SP & SC 40.75 110.0 4,482.5
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Floor El 81.25 0 4,482.5 3,937.5 Note: Settlement numbers are conservative
CL 3.4 1.7 13 1194 203.0 203.0 4,685.5 4,140.5 0.8 0.1355 0.00 since ground level in Pre-mininig years
77.85 203.0 406.1 5,091.6 4,546.6 indicated existing ground surface elevation in
CL 5.85 2.925 7 97.7 285.8 691.9 5,783.4 5,238.4 1.2 0.1979 0.00 this area was approximately EL 122.
SHGWT EL 285.8 977.7 6,761.1 6,216.1 Therefore, soils below the bottom clay barrier
CL 3.15 1.575 7 109.2 73.7 1,051.4 7,812.5 7,267.5 1.2 0.1979 0.00 proposed for the Cell 17 area were initially
EL  68.85 73.7 1,125.1 8,937.6 8,392.6 stressed during the pre-mining years. The
SP 6 3 6 119.6 171.6 1,296.7 10,234.3 9,689.3 0.8 0.05625 0.00 excavation and removal of soils to form the
EL  62.85 171.6 1,468.3 11,702.6 11,157.6 bottom barrier soil with replacement of
SP 10 5 21-28 127.8 326.9 1,795.1 13,497.7 12,952.7 0.575 0.05625 0.00 lighter waste material will result in virtual no
EL  52.85 326.9 2,122.0 15,619.7 15,074.7 increase is stress and thus no additional
SP 15 7.5 7-14 119.6 429.0 2,551.0 18,170.7 17,625.7 0.575 0.05625 0.00 settlement at this location.
EL  37.85 429.0 2,980.0 21,150.7 20,605.7
SP 5 2.5 34 136.6 185.5 3,165.5 24,316.2 23,771.2 0.3875 0.05625 0.00
EL  32.85
END 48.4  (Total Boring 50ft - Ground EL 82.85 (in 2003); Minor excavation to floor bottom EL 81.25) 0.00 ft - Estimated Settlement

0.0

in - Estimated Settlement




Boring B-103

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
140 81 Class Il 59 50 2,950.0 81 108 SP & SC 27 110.0 2,970.0
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Floor EL 81 0 2,970.0 2,950.0 Note: Settlement numbers are conservative
SC 1.22 0.61 10 104.0 63.5 63.5 3,033.5 3,013.5 0.78 0.138 0.00 since ground level in Pre-mininig years
79.78 63.5 126.9 3,160.4 3,140.4 indicated existing ground surface elevation in
CL 7.78 3.89 5 97.7 380.1 507.0 3,667.4 3,647.4 1.2 0.1979 0.00 this area was approximately EL 108.
SHGWT EL 72 380.1 887.1 4,554.6 4,534.6 Therefore, soils below the bottom clay barrier

CL 7.25 3.625 5 109.2 169.7 1,056.8 5,611.4 5,591.4 1.2 0.1979 0.00 proposed for the Cell 17 area were initially
EL  64.75 169.7 1,226.4 6,837.8 6,817.8 stressed during the pre-mining years. The

CL 9.97 4,985 9-14 119.6 285.1 1,511.6 8,349.4 8,329.4 0.8 0.1355 0.00 excavation and removal of soils to form the
EL  54.78 285.1 1,796.7 10,146.1 10,126.1 bottom barrier soil with replacement of

CL 5 2.5 4 100.8 96.0 1,892.8 12,038.9 12,018.9 1.2 0.1979 0.00 lighter waste material will result in virtual no
EL  49.78 96.0 1,988.8 14,027.7 14,007.7 increase is stress and thus no additional

LS 8.5 4.25 >50 135.9 312.6 2,301.4 16,329.1 16,309.1 0.4 0.0731 0.00 settlement at this location.

EL  41.28 LS

END 39.72 (Total Boring 38.5ft - Ground EL 79.78 (in 2017); Minor Fill of compacted clay to floor bottom EL 81) 0.00 ft - Estimated Settlement

0.0

in - Estimated Settlement




Boring B-104

Final Stress Due to Buildout

Initial Stress Due to Pre-Mining Soil Stress

Top EL Floor Material  Depth Unit Weight Stress Floor Top of Boring Material Depth Unit Weight Stress
(ft) (ft) (ft) (pcf) (psf) (ft) (ft) (ft) (pcf) (psf)
160 81.5 Class Il 78.5 50 3,925.0 81.5 123 SP & SC 41.5 110.0 4,565.0
End Layer Mid-Layer Soil Initial Stress Final Stress Computed
Weight Stress Stress Stress Soil & Pre-Mining| Soil & Waste Eo Cc Settlement | Comment
Soil Layers Type (ft-total) (ft-mid) SPTN (pcf) (psf) (psf) (psf) (psf) (psf) (ft)
Floor EL 81.5 0 4,565.0 3,925.0
SC 1.57 0.785 10 104.0 81.7 81.7 4,646.7 4,006.7 0.6 0.138 0.00
79.93 81.7 163.4 4,646.7 4,006.7 Note: Settlement numbers are conservative
CL 5 2.5 10 1194 298.6 461.9 5,108.6 4,468.6 0.8 0.1355 0.00 since ground level in Pre-mininig years
74.93 298.6 760.5 5,869.1 5,229.1 indicated existing ground surface elevation in
CL 2.93 1.465 4-6 97.7 143.1 903.6 6,772.7 6,132.7 1.2 0.1979 0.00 this area was approximately EL 123.
SHGWT EL 72 143.1 1,046.8 7,819.5 7,179.5 Therefore, soils below the bottom clay barrier

CL 17.07 8.535 4-6 109.2 399.4 1,446.2 9,265.7 8,625.7 1.2 0.1979 0.00 proposed for the Cell 17 area were initially

EL  54.93 399.4 1,845.7 11,111.4 10,471.4 stressed during the pre-mining years. The
SC 10 5 26-27 126.8 321.8 2,167.4 13,278.8 12,638.8 0.6 0.138 0.00 excavation and removal of soils to form the

EL 4493 321.8 2,489.2 15,768.0 15,128.0 bottom barrier soil with replacement of
SP 5 2.5 13 127.8 163.4 2,652.6 18,420.5 17,780.5 0.575 0.05625 0.00 lighter waste material will result in virtual no