


GeoSyntec Consultants 
 

TABLE OF CONTENTS 
 
Transmittal Letter to Florida Department of Environmental Protection 
 
Executive Summary 
 
SECTION 1. INTRODUCTION........................................................................................... 1 
 

1.1. Terms of Reference.................................................................................................. 1 
1.2. Location ................................................................................................................... 2 
1.3. Site Description ........................................................................................................ 2 
1.4. Purpose and Scope................................................................................................... 3 
1.5. Organization of the Permit Application ............................................................... 4 

SECTION 2. GENERAL INFORMATION .................................................................. 6 

2.1 Purpose ................................................................................................................... 6 
2.2 Prohibitions ....................................................................................................... 6 
2.3 Ownership ......................................................................................................... 7 
2.4 Public Notification ............................................................................................ 7 
2.5 Airport Safety ................................................................................................... 8 
2.6 Siting ............................................................................................................ 8 

2.6.1 Overview .................................................................................................. 8 
2.6.2 Floodplain................................................................................................. 8 
2.6.3 Horizontal Separation............................................................................... 9 
2.6.4 Screening of Landfill from Public View .................................................. 9 

 2.7 Landfill Information ........................................................................................ 9 
2.7.1 Estimated Population for the Service Area .............................................. 9 
2.7.2 Type, Source of Solid Waste, and Annual Quantity .............................. 10 
2.7.3 Anticipated Life ..................................................................................... 10 
2.7.4 Cover Material ....................................................................................... 10 

 2.8 Land Use Information .................................................................................... 10 
2.8.1 Conformance with Local Zoning ........................................................... 10 
2.8.2 Neighboring Land Use ........................................................................... 11 

SECTION 3. GEOTECHNICAL DESIGN .............................................................. 12 

3.1 Overview ................................................................................................................. 12 
3.2 Physiography and Lithostratigraphy............................................................ 12 
3.3 Site Evaluation ................................................................................................ 13 
3.4 Stability Parameters ....................................................................................... 14 

3.4.1 Landfill Description .................................................................................. 14 

FW0400-03/APPLICATION.DOC i 8/16/06 



GeoSyntec Consultants 
 

3.4.2 Geotechnical Material Properties.............................................................. 14 
3.5 Bearing Capacity and Slope Stability Analyses ........................................... 16 

3.5.1 General ...................................................................................................... 16 
3.5.2 Bearing Capacity....................................................................................... 16 
3.5.3 Slope Stability ........................................................................................... 17 

 3.6 Subgrade Settlement Analyses ...................................................................... 18 
 
SECTION 4. LEACHATE MANAGEMENT SYSTEM.............................................. 19 
 

4.1 Overview.......................................................................................................... 19 
4.1.1 Purpose and Scope.................................................................................. 19 
4.1.2 Organization ........................................................................................... 19 

4.2 Description of the Liner and Leachate Control Systems ............................ 19 
4.2.1 General Description................................................................................ 19 
4.2.2 Liner System........................................................................................... 21 
4.2.3 Leachate Collection ................................................................................ 22 
4.2.4 Leachate Storage and Transfer ............................................................... 24 
4.2.5 Leachate Collection System Maintenance.............................................. 26 

4.3 Leachate Production Rates ............................................................................ 26 
4.3.1 General.................................................................................................... 26 
4.3.2 Estimated Production Rates.................................................................... 26 

4.4 Liner System ................................................................................................... 28 
4.4.1 Properties of Materials ........................................................................... 28 
4.4.2 Liner Protective Layer ............................................................................ 28 
4.4.3 Geotextile Filter Fabric........................................................................... 28 
4.4.4 Geocomposite Drainage Layers.............................................................. 28 

4.4.4.1 Primary Drainage Layer .................................................................. 28 
4.4.4.2 Secondary Drainage Layer .............................................................. 29 

4.4.5 Primary and Secondary Liner Geomembranes....................................... 29 
4.4.6 Primary and Secondary Geosynthetic Clay Liners (GCL) ..................... 31 

4.5 Leachate Collection System ........................................................................... 31 
4.5.1 General.................................................................................................... 31 
4.5.2 Drainage Layer Design........................................................................... 31 
4.5.3 Leachate Collection Pipe Design............................................................ 32 

4.5.3.1  General ........................................................................................... 32 
4.5.3.2 Pipe Design Parameters................................................................... 32 
4.5.3.3 Pipe Perforation Sizing.................................................................... 33 
4.5.3.4 Pipe Flow Capacity ......................................................................... 33 
4.5.3.5 Pipe Structural Stability .................................................................. 33 

4.6 Leakage Evaluation.......................................................................................... 34 
4.6.1 Purpose ................................................................................................... 34 

FW0400-03/APPLICATION.DOC ii 8/16/06 



GeoSyntec Consultants 
 

4.6.2 Evaluation of Leakage through the Composite Liner............................. 34 
4.6.3 Conclusions ............................................................................................ 35 

4.7 Leachate Removal and Transmission Systems.............................................. 35 
4.7.1 Introduction ............................................................................................ 35 
4.7.2 Leachate Removal Pumps ...................................................................... 35 
4.7.3 Leachate Transmission Pipeline ............................................................. 36 
4.7.4 Pumps and Piping ................................................................................... 37 

 4.8 Leachate Sampling and Analysis .................................................................... 38 
  

SECTION 5. LANDFILL GAS MANAGEMENT ................................................... 35 
 

5.1 Introduction...................................................................................................... 39 
5.2 Organization ..................................................................................................... 39 
5.3 Landfill Gas Extraction System...................................................................... 39 

5.3.1 Layout ..................................................................................................... 39 
5.3.2 Gas Generation Rate .............................................................................. 40 
5.3.3 Radius of Influence ................................................................................ 41 
5.3.4 Head Loss in System.............................................................................. 41 

 5.4 Landfill Gas Monitoring Plan........................................................................... 41 
5.4.1 Monitoring of On-Site Buildings............................................................ 42 
5.4.2 Monitoring for Landfill Gas Along Perimeter Berm.............................. 42 
5.4.3 Monitoring for Objectionable Odors at the Property Boundary............. 42 
5.4.4 Detecting Exceedances of the Regulations............................................. 43 

 
SECTION 6. LANDFILL CLOSURE ...................................................................... 44 
 

6.1 Introduction........................................................................................................ 44 
6.2 Closure Schedule................................................................................................ 44 

6.2.1 Introduction ............................................................................................ 44 
6.2.2 Notice to Appropriate Agencies ............................................................. 45 
6.2.3 Notice to Users ....................................................................................... 45 
6.2.4 Notice to the Public ................................................................................ 45 
6.2.5 Placement of Final Cover ....................................................................... 45 

6.3 Closure Report ................................................................................................... 46 
6.4 Final Cover System Design ............................................................................... 46 

6.4.1 Introduction ............................................................................................ 46 
6.4.2 Final Cover System Components ........................................................... 46 
6.4.3 Final Cover System Materials ................................................................ 47 

6.4.3.1 Vegetation ....................................................................................... 47 
6.4.3.2 Vegetative and Cap Protective Layer.............................................. 47 
6.4.3.3 Geocomposite Drainage Layer........................................................ 47 

FW0400-03/APPLICATION.DOC iii 8/16/06 



GeoSyntec Consultants 
 

6.4.3.4 Geomembrane ................................................................................. 48 
6.4.4 Final Cover System Construction Procedure ......................................... 48 
6.4.5 Final Cover System Stability.................................................................. 48 

6.4.5.1 Mechanisms Analyzed .................................................................... 48 
6.4.5.2 Sliding Along a Failure Plane Within the Final Cover System....... 48 
6.4.5.3 Global Stability of Final Cover System .......................................... 49 

6.4.6 Final Cover System Settlement Analysis ............................................... 49 
6.4.7 Final Cover Drainage System Design .................................................... 49 
6.4.8 Surface Water Drainage System............................................................. 50 

6.5 Financial Responsibilities.................................................................................. 50 
     
REFERENCES 
 
APPENDICES 
 
Appendix A FDEP Form 62-701.900(1) 
Appendix B Application for an Environmental Resources Permit 
Appendix C Site Ownership 
Appendix D Notice of Application Publication 
Appendix E Hydrogeologic Investigation Report and Water Quality Monitoring Plan 
Appendix F  Geotechnical Investigation Report 
Appendix G Bearing Capacity Analysis 
Appendix H Slope Stability Analysis 
Appendix I  Settlement Analysis 
Appendix J  Stability of Final Cover System 
Appendix K Leachate Management System 
Appendix L Gas Management System 
Appendix M Final Cover System Performance Evaluation 
Appendix N Leachate Monitoring Plan 
Appendix O Operation Plan 
Appendix P  Technical Specifications 
Appendix Q Construction Quality Assurance (CQA) Plan 
Appendix R FDEP Form 62-701.900(28) 
 
FIGURES 

1. Location of OHD Site 
2. Landfill Footprint and Phases 

FW0400-03/APPLICATION.DOC iv 8/16/06 



GeoSyntec Consultants 
 

SECTION 1.  INTRODUCTION 
 

 
1.1  Terms of Reference 

 GeoSyntec Consultants (GeoSyntec) has prepared this permit application to 
construct and operate a Class I landfill known as Oak Hammock Disposal (OHD).  The 
permit application is submitted to the Florida Department of Environmental Protection, 
Central Division (FDEP) on behalf of Omni Waste of Osceola County, LLC (Omni).  
The permit application has been prepared to comply with the requirements of Chapter 
62-701 of the Florida Administrative Code (FAC).  FDEP Form 62-701.900(1), 
Application for a Permit to Construct, Operate, Modify or Close a Solid Waste 
Management Facility has been used to verify the completeness of this permit 
application and is included as Appendix A to this permit application. 
 
 In June 2001, Omni’s request for approval of a Conditional Use/Site Development 
Plan to construct and operate the OHD facility was approved by the Osceola Board of 
County Commissioners.  On 25 March 2002, Osceola County signed a 10-year contract 
with Omni, which requires Omni to transport the County solid waste from the County’s 
transfer station to the OHD facility for disposal. Thus, the development of the OHD facility 
will serve the municipal solid waste (MSW) needs of Osceola County and will be available 
for use by surrounding counties. 
 
 An application for an Environmental Resources Permit (ERP) has also been prepared 
by GeoSyntec as a separate document and is submitted to FDEP concurrently with this 
Class I landfill permit application.  The ERP application provides information related to 
environmental issues and surface water management design.  The narrative portion of the 
ERP application is included as Appendix B to this permit application for reference. 
 
 It should be noted that this Class I landfill permit application and the ERP application 
are intended to support both a five-year construct and operate permit and a conceptual plan 
of development for build-out of the facility.  FDEP approval is sought for the permit and 
the conceptual plan.  The five-year construct and operate permit is referenced as Phase 1 
and includes the layout and design of four landfill cells covering approximately 53 acres.  
Other principal features of Phase 1 include a leachate management system, an interim 
storm water management system, operations area, waste haul road, and access road.  The 
concept plan includes layout and design of 21 landfill cells covering approximately 264 
acres and includes the same principal features mentioned above, as they are planned for the 
final configuration of the site. 
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 Permit drawings entitled “Oak Hammock Disposal, a Solid Waste Facility, Permit 
Application” are an integral part of this permit application.  The permit drawings show 
plans, sections, and details of the proposed Class I landfill and ancillary features and are 
comprised of 50 sheets.  These permit drawings are intended to provide sufficient detail for 
permit approval.  Additional detail will be provided in construction drawings prepared for 
individual cells and other features.  The construction drawings will be issued later for the 
purpose of bidding and will be used for construction. 
 
 The permit application was prepared under the responsible charge of Mr. Kenneth 
W. Cargill, P.E., of GeoSyntec.  The hydrogeological investigation was performed by 
Kubal-Furr & Associates (KFA) under a separate contract to Omni and is presented in 
the report entitled “Hydrogeologic Investigation Report and Water Quality Monitoring 
Plan,” which is attached as Appendix E to this permit application.  The ERP reports 
related to environmental considerations entitled “Wetland Resource Impact and 
Mitigation Plan” and “Conceptual Wildlife and Habitat Management Plan”, were 
prepared by Biological Research Associates (BRA) under a separate contract with 
Omni.  These reports are attached to the ERP application as Appendices E3 and E4. 
 
1.2  Location 

 The OHD site is located in eastern Osceola County, Florida, west of highway U.S. 
441, approximately 6.5 miles south of Holopaw.  The OHD site is located in Sections 11, 
13, and 14 of Township 28 South, Range 32 East, and Sections 17 and 18 of Township 28 
South, Range 33 East, Osceola County, Florida.  The site location is shown in Figure 1.  
The main entrance of the facility is located at latitude 28° 02’ 57”, longitude 81° 03’ 10”, 
on highway U.S. 441.  Coordinates of the main entrance are a Northing of 1350637 and an 
Easting of 639127 in the Florida State Plane Coordinate System.  The center of the landfill 
footprint is located at latitude 28º 03’ 32” and longitude 81º 05’ 46” or a Northing of 
1354222 and an Easting of 625229. 
 
1.3  Site Description 

 The OHD site is currently utilized for cattle grazing and hunting.  The area proposed 
for the development of the landfill and a part of the borrow area is an inactive sod farm.  
The property is generally bounded by the Gannarelli Property to the north, Bronson’s, Inc. 
Property to the west, Clay Whaley Property to the south, and highway U.S. 441 to the east. 
 The surrounding areas are also primarily utilized for cattle grazing and hunting. 
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The OHD site comprises a total of 2178.8 acres.  The landfill footprint is 263.8 acres.  
The supporting facilities such as storm water features, leachate storage facility, buildings, 
and access road encompass 108.2 acres.  Approximately 166 acres will be used for borrow 
areas.  Significant portions of the remaining property will be preserved for agricultural use 
through a conservation easement.  The proposed landfill facility will be connected to 
highway U.S. 441 through a 2.86-mile access road. 
 
1.4  Purpose and Scope  

 This permit application has been prepared for the purpose of obtaining FDEP 
approval to construct and operate a Class I landfill over a five-year period and to obtain 
FDEP conceptual approval for a Class I landfill having a projected 30-year life.  The 
proposed footprint of the Class I landfill is shown in Figure 2, which indicates the sequence 
of phases throughout the projected build-out period.  The Phase 1 area will be constructed 
and operated under the first five-year permit, the objective of this application. 
 
 As presented in this permit application, the proposed 264-acre Class I landfill will 
provide available waste capacity for a period of approximately 30 years, based on an 
estimated average incoming waste rate of approximately 1,700 tons per day.  Phase 1 
will provide available waste capacity for a period greater than five years based on the 
incoming waste rate of 1,700 tons per day.   
 
 This permit application discusses the methodology and approach for the design, 
construction, operation, closure, and post-closure care of the facility.  It is the intent of 
this permit application to address all applicable parts of the FDEP Form 62-701.900(1). 
 Specifically, and in addition to all general requirements, this permit application 
provides: 
 

• engineering report; 
• hydrogeological investigation and site reports; 
• geotechnical site investigation report; 
• water quality and leachate monitoring plan; 
• Operation Plan; 
• Contingency Plan (as a part of the Operation Plan); 
• technical specifications;  
• Construction Quality Assurance (CQA) Plan 
• landfill closure information. 
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 Although a final cover system design is included in the permit drawings, this 
permit application is for construction and operation and not for closure.  A separate 
permit application for closure will be submitted to FDEP in accordance with applicable 
sections of Chapter 62-701, FAC, prior to final closure construction activities being 
performed.  A closure plan and closure report required by Section 62-701.600(3) and 
(4), FAC, are not submitted at this time.  Details of the final cover system design to 
include erosion control and storm water management features are submitted with this 
permit application for the purpose of obtaining a permit for the conceptual design for 
facility build-out.  It should be noted that Omni intends to construct final cover in 
sections of the landfill as areas are brought to final waste elevations. 
 
1.5  Organization of the Permit Application 

 To address the requirements of Chapter 62-701 of the FAC, this permit application 
is organized as follows: 
 

• Section 1:  Introduction:  This section provides terms of reference and site 
description and discusses the scope and organization of the permit application. 

 
• Section 2:  General Information:  This section addresses applicable parts of 

FDEP Form 62-701.900(1) not otherwise addressed in the narrative portion of 
this document or in the attached appendixes. 

 
• Section 3:  Geotechnical Design:  This section discusses site physiography and 

lithostratigraphy, addresses fault/seismic/unstable areas, and reports the results 
of analyses for bearing capacity, slope stability, and foundation settlement. 

 
• Section 4:  Leachate Management System:  This section describes the landfill 

double-composite liner, leachate collection, leachate transmission, and leachate 
storage systems. 

 
• Section 5:  Landfill Gas Management:  This section describes the gas collection, 

gas conveyance, and gas control and disposal systems. 
 
• Section 6:  Landfill Closure:  This section discusses the closure design, closure 

procedures, closure schedule, closure operations, long-term care, and financial 
responsibilities. 

 
The following appendices are attached to this permit application. 
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• Appendix A:  FDEP Form 62.701.900(1) 
 
• Appendix B:  Application for an Environmental Resources Permit (narrative 

only) 
 

• Appendix C:  Site Ownership 
 

• Appendix D:  Public Notification 
 

• Appendix E:  Hydrogeologic Investigation Report and Water Quality 
Monitoring Plan  

 
• Appendix F: Geotechnical Investigation Report 
 
• Appendix G: Bearing Capacity Analysis 

 
• Appendix H:  Slope Stability Analysis 

 
• Appendix I:  Settlement Analysis 

 
• Appendix J:  Stability of Final Cover System 

 
• Appendix K:  Leachate Management System 

 
• Appendix L:  Gas Management System 

 
• Appendix M:  Final Cover System Performance Evaluation 
 
• Appendix N:  Water Quality and Leachate Monitoring Plan 

 
• Appendix O:  Operation Plan 
 
• Appendix P:  Technical Specifications 

 
• Appendix Q:  Construction Quality Assurance (CQA) Plan 

 
• Appendix R:  FDEP Form 62-701.900(28) 
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SECTION 2. GENERAL INFORMATION 
 
 
2.1  Purpose 

 The purpose of this section is to present and address landfill permit general 
requirements of Chapter 62-701, FAC, not specifically addressed in other sections or 
appendices of this permit application.  This section is specifically organized to provide 
information keyed to applicable parts of FDEP Form 62-701.900(1) for the Oak Hammock 
Disposal (OHD) facility 

2.2 Prohibitions 

Information required by Section 62-701.300, FAC is presented below.  This 
information responds to Parts D-1 through D-11 of Form 62-701.900(1). 

 
The OHD facility satisfies siting criteria requirements.  No solid waste will be 

placed: 
 
• in an area where geological formations or other subsurface features will not 

provide adequate support (stability of the landfill is discussed in detail in 
Section 3 of this permit application); 

• within 1,000 feet of any existing or approved potable water well; 

• in dewatered pits;  

• in a natural or artificial body of water; 

• in an area subject to frequent and periodic flooding except where flood 
protection measures are in place;  

• within 200 feet of a wetland (or body of water) except where the facility is 
designed with permanent leachate control methods, which will result in 
compliance with water quality standards and criteria (the leachate management 
system is described in detail in Section 4 of this permit application); or 

• on the right of way of any public highway, road, or alley. 
 
The exemptions stated in Sections 62-701.300(12) through (16), FAC, are not 

applicable to the OHD facility because: 
 

• yard trash storage areas will meet all siting criteria; 
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• no indoor or vehicle storage of waste will be allowed; and 
• there are no existing facilities at the site. 

 
Other Class 1 landfill prohibitions will be enforced at the OHD facility.  

Specifically: 
• no open burning of solid waste will be allowed; 
• no hazardous waste will be accepted for disposal; 
• no liquids or non-liquids containing polychlorinated biphenyls (PCBs) will 

be accepted for disposal; 
• no biomedical waste will be accepted for disposal unless the biomedical 

waste has been properly incinerated; 
• no lead-acid batteries, used oil, yard trash, white goods, or whole tires will 

be accepted for disposal in the landfill (however, yard trash, white goods, 
and whole tires will be accepted for processing, reuse, or recycling); 

• no prohibited liquid waste will be accepted for disposal; and 
• no prohibited commingled used oil will be accepted for disposal. 
 

The OHD facility is not located within 3,000 feet of Class I surface waters.  The 
nearest surface water to the landfill is the intermittent stream, Bull Creek, which is rated 
as a Class III surface water by FDEP. 

2.3  Ownership 

 Documents related to ownership of the proposed landfill site are included in 
Appendix C of this permit application.  As indicated by these documents, the property 
is owned by Gannarelli and Bronsons, but Omni has a legal agreement with the property 
owners to purchase and use the site for the purpose of permitting, constructing, and 
operating the OHD facility.  These documents respond to Part E-10 of Form 62-
701.900(1). 

2.4  Public Notification 

 A public notice of this permit application has been published in the Osceola 
Sentinel.  This is a newspaper of general circulation in Osceola County.  A copy of this 
notice is included in Appendix D of this permit application.  The publication of this 
notice responds to part E-13 of Form 62-701.900(1) and Section 62-701.320(8)(a), 
FAC.  Notice also was sent to the Chair of the Osceola County Commission, and the 
state Senator and Representative serving the area where the project is located.  Copies 
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of these letters are also included in Appendix D.  These notices satisfy the requirements 
of Rule 62-701,320(8)(b), FAC and Section 403.707(14), Florida Statutes. 
 
2.5  Airport Safety 

 Information as required by Section 62-701.320(13), FAC is presented below.  This 
information responds to Parts E-14 and F-2 of Form 62-701.900(1).  
 
 The OHD facility satisfies the siting requirements for airport safety and notification. 
The closest licensed and operating airport runway is Kissimmee Airport, which is 
approximately 26 miles from the landfill, which exceeds the minimum 10,000-foot 
separation requirement.  It is not necessary to notify any airport, the Federal Aviation 
Administration, or the Florida Department of Transportation because the proposed 
landfill facility is not located within a six-mile radius of any licensed and operating 
airport runway.  A vicinity map showing the location of all airports in Osceola County and 
the proposed landfill facility is included as Figure 1 in this permit application. 
 
2.6  Siting 

2.6.1 Overview  

 General criteria restrictions as described in Section 62-701.340, FAC are discussed 
below.  This information responds to Part G of Form 62-701.900(1). 

2.6.2 Floodplain 

 As shown in the permit drawings, the landfill is partially located within the 100-year 
flood plain, which has been identified on Osceola County maps received from the Osceola 
County GIS Department.  However, as documented in the ERP application submitted 
concurrently with this permit application, the proposed landfill footprint and stormwater 
management system (including swales, dry retention basins, and wet retention basins) are a 
net contributor to the 100-year flood waters rather than a receptor of flood waters.  Since 
the landfill stormwater management system has been designed to retain all runoff from the 
100-year storm event, more water is taken out of the 100-year floodplain than the infringed 
floodplain is able to store.  Therefore, compensating water storage capacity is provided and 
the storage capacity of the floodplain outside of the OHD facility is increased.  Calculations 
verifying the capability of the landfill storm water management system to contain the 100-
year storm event are submitted as part of the ERP application.  In summary, the OHD 
facility will not restrict the flow of the 100-year storm event and will provide excess 
compensating storage. 
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 The landfill is designed to prevent washout of solid waste in an extreme storm event.  
In their final configuration, the storm water management system berms defining the 
retention basins at the perimeter of the landfill will be constructed to an elevation more 
than four feet higher than the 100-year flood elevation indicated by the Osceola County 
maps.  Additionally, the landfill cells will be constructed within a perimeter berm that is 
approximately 16 feet above existing site grades.  The landfill liner system perimeter 
anchor trench will be approximately 15 feet higher than the 100-year flood elevation. 
 
2.6.3 Horizontal Separation

 The permit drawings submitted with this permit application include dimensions 
between the landfill liner system perimeter anchor trench, which corresponds to the toe of 
the proposed final cover system slope, and the property boundary.  As shown on these 
drawings, the minimum horizontal separation between waste placed in the proposed 
landfill and the landfill property boundary is 130 feet, which exceeds the 100-foot setback 
requirement of Section 62-701.340(4)(c), FAC. 
 
2.6.4 Screening of Landfill from Public View

 Additional measures will not be needed to screen the landfill from public view.  
The proposed landfill facility is located approximately 1.7 miles west of highway U.S. 
441, which is the closest public area.  The area between the facility and highway U.S. 
441 consists of the natural vegetation of central Florida, including extensive stands of 
trees, which screen the site activities from public view.   

2.7  Landfill Information 

 Landfill information as required by Section 62-701.330(3)(e), FAC, is presented 
below.  This information responds to Part F-5 of Form 62-701.900(1). 
 
2.7.1 Estimated Population for the Service Area

 The area serviced by the facility is primarily Osceola County.  According to 
population figures available from the Osceola County Planning Department, this service 
area had a population of 172,493 in 2001 and the projected population for this service area 
in the year 2010 is about 231,500. 
 
 The OHD facility also will be available to serve surrounding counties.  According to 
population figures available from Florida Association of Counties, the population of 
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surrounding counties (Brevard, Indian River, Okeechobee, Orange, and Polk) was 
2,062,673 in 2001. 
 
2.7.2 Type, Source of Solid Waste , and Annual Quantity

 Household trash, commercial waste, construction and demolition debris, and other 
waste classified as Class I waste may be disposed in the OHD landfill.  The waste will be 
from residential communities and commercial sources. 
 
 The landfill will generally be open from Monday through Saturday (half-day on 
Saturday), and closed on Sundays.  As such, the landfill will operate approximately 286 
equivalent full days per year.  The estimated average waste disposal rate for the OHD 
landfill is expected to be 1,700 tons/day.  Therefore, the annual quantity of solid waste to 
be disposed in the OHD landfill is expected to be  approximately 486,200 tons. 
 
2.7.3 Anticipated Life 

 Based on the permit drawings presented with this permit application, the estimated 
volume of waste and initial cover soils that can be disposed in the OHD landfill is 
approximately 23.7 million cubic yards.  The life of the OHD landfill is approximately 30 
years, based on an average annual waste disposal rate of 474,000 tons/year, an average in-
place unit weight of 1,500 pounds/cubic yard, and 20 percent of the available volume 
dedicated to initial cover.   
 
2.7.4 Cover Material
 
 On-site borrow soils will be used for initial, intermediate, and final cover applications. 
 Available on-site borrow soils consist of materials considered suitable for all cover 
applications.  Soils stripped from the inactive sod farm may be stockpiled for use as the 
final cover vegetative layer.  If adequate quantities of stripped soils are not available for the 
final cover vegetative layer, appropriate soil will be imported from off site, or soil may be 
mixed with composted organic matter to meet specification requirements. 
 
2.8  Land Use Information 

2.8.1 Conformance with Local Zoning

 The facility is in compliance with Osceola County’s comprehensive plan and local 
zoning ordinances.  In June 2001, Omni’s request for approval of a Conditional Use / Site 

FW0400-03/APPLICATION.DOC 10 8/16/06 



GeoSyntec Consultants 
 

Development Plan to construct and operate the OHD facility was approved by the Osceola 
Board of County Commissioners. 
 
2.8.2 Neighboring Land Use

 The site is bounded by the Gannarelli property to the north, Bronson Inc.’s property to 
the west, Clay Whaley’s property to the south, and highway U.S. 441 to the east as shown 
in the permit drawings, Sheet 3 of 50.  According to Osceola County zoning maps, areas 
adjacent to the proposed OHD landfill are zoned as Agricultural Development and 
Conservation District, AC District.  Review of the Osceola County Future Land Use Maps 
indicates that the future land use for areas with a one-mile radius of the proposed landfill 
are also zoned as AC.  Thus, the neighboring land uses are compatible with Omni’s 
proposed project.  Further, Omni has worked closely with these property owners to ensure 
that the project’s impacts are minimized.  Consequently, these property owners do not 
object to Omni’s project. 
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SECTION 3.  GEOTECHNICAL DESIGN 
 
3.1  Overview 

 Information and analyses presented in this section are based on findings from both 
the hydrogeological and geotechnical investigations required by Section 62-701.410, 
FAC.  As previously stated, the hydrogeological investigation was performed by KFA 
under a separate contract with Omni and is included as Appendix E to this permit 
application.  The geotechnical investigation was performed by GeoSyntec and is 
reported in Appendix F to this permit application.  The geotechnical investigation was 
conducted to characterize the underlying soils and to define the engineering properties 
of the soils, and to conduct the foundation analyses for the landfill.  Information 
provided by both the hydrogeological investigation and the geotechnical investigation 
was used in performing the geotechnical design for the Oak Hammock Disposal (OHD) 
landfill. 
    
 The remainder of this section presents: 
 

the general physiography and lithostratigraphy at the site; • 

• 

• 

• 

a site evaluation of fault areas, seismic impact zones, and unstable areas; 

a discussion of the bearing capacity and slope stability analyses; and 

a discussion of the settlement analysis of the subgrade. 

3.2  Physiography and Lithostratigraphy 

 The OHD site is located in relatively flat terrain, which is gently sloping to the east 
and south at approximately one to two feet per mile.  The OHD site is within the 
Osceola Low, which is east of the Ocala Platform, west of the Brevard Platform, and 
north of the Okeechobee Basin.  The Osceola Low is part of the Osceola Plain, which is 
a physiographic feature in the central to mid-peninsular physiographic zone of Florida.  
Within the area of the landfill footprint, existing ground elevations range between 
approximately 80 feet and 82 feet above the National Geodetic Vertical Datum of 1929 
(NGVD29).   
 
 A generalized lithostratigraphy of the site from the ground surface to basement 
rock consists of: 
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• Undifferentiated Pleistocene to Recent deposits consisting of : 
o silty sand/sand sublayers (approximately 55 to 65 feet thick); 
o clayey sand/sandy clay/sandy, shelly clay sublayers (approximately 10 to 

20 feet thick); 
o shell hash/shelly sand (approximately 5 to 20 feet thick); and 
o interbedded silty sand/clayey sand/shelly, silty sand sublayers 

(approximately 50 to 75-ft thick); 
• Miocene deposits of the Hawthorn Group (approximately 145 feet thick) 

consisting of: 
o Peace River formation; and 
o Arcadia formation; and 

• Ocala Group (basement rock). 
 
 A surface-water feature near the landfill footprint is Bull Creek, which passes north 
and east of the proposed landfill and crosses the OHD property southeast of the landfill. 
 A minimum setback of 490 feet between the edge of waste and the centerline of Bull 
Creek has been maintained in the landfill design.  Existing surface drainage on and in 
the vicinity of the landfill footprint is generally sheetflow or through shallow man-made 
ditches.  Sheetflow is controlled by the surficial silty sand layer.  Based on an 
evaluation of information presented by the hydrogeological investigation, the average 
wet season groundwater table has been assumed at elevation 79 feet NGVD or about 1 
foot below the existing ground surface, whichever is higher for the purposes of storm-
water management system design.  The low seasonal groundwater is estimated to be up 
to approximately 36 inches below ground surface. 
 
3.3  Site Evaluation 

 The site has been evaluated with respect to fault areas, seismic impact zones, and 
unstable areas as described in 40 Code of Federal Regulations (CFR) §258.13, §258.14, 
and §258.15, respectively, in accordance with Section 62-701.410(2)(c), FAC.  Based on 
the hydrogeological investigation performed by KFA (Appendix E), there are no Holocene 
faults within 200 feet of the proposed OHD landfill, and the proposed OHD landfill is not 
within a seismic impact zone.   

 Unstable areas, as defined by 40 CFR §258.15, include areas with poor foundation 
conditions, areas susceptible to mass movements, and karst terrains.  The proposed 
facility is not located in an unstable area.  As documented by the geotechnical 
investigation, the foundation conditions at the facility are good, primarily consisting of 
medium density sands underlain by soils of the Hawthorn Group.  This conclusion is 
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supported by the bearing capacity analysis presented later in this section, which indicates a 
factor of safety greater than 9.5 with respect to the bearing capacity failure.  Areas 
susceptible to mass movement are areas of landslides, avalanches, debris slides and flows, 
block sliding, and rock fall.  The site of the proposed OHD landfill is relatively flat, 
providing virtually no opportunity for mass movement.  The results of the slope stability 
analyses presented later in this section indicate that construction of the proposed  landfill 
would not cause instability at the site.  Therefore, the facility is not in an area susceptible to 
mass movements.    Based on borings from the hydrogeological and geotechnical 
investigations (Appendices E and F), the facility is not located in an area of karst terrain.  
Therefore, the site is located in an area that is not susceptible to sinkholes. 

 The area of the proposed landfill footprint is generally located on an inactive sod 
farm.  The top layer of soil at the site contains some organic matter, which will be 
removed prior to construction of the landfill.  There are limited wetland areas present in 
the footprint of the proposed landfill.  In these areas, the excavation of soft organic soils 
will be performed to deeper competent ground, as required.  No other indications of the 
presence of muck, previously filled areas, or soft ground were noted during the 
geotechnical investigation. 
 
3.4 Stability Parameters 

3.4.1 Landfill Description 
 
 The maximum height of the proposed landfill is approximately 98 feet above the 
existing ground elevation.  The side slopes and top slopes will be 4H:1V and 5 percent, 
respectively.  The components of the proposed landfill include, from top to bottom, 
final cover system, compacted waste, double-composite liner system, select subgrade, 
and subgrade.  The proposed landfill is encompassed by a 16-foot high perimeter berm 
constructed of general fill. 
 
 The components of the liner system include, from top to bottom, 2 feet of the liner 
protective layer, primary drainage geocomposite, primary 60-mil high-density 
polyethylene (HDPE) geomembrane, primary geosynthetic clay liner (GCL), secondary 
drainage geocomposite, secondary 60-mil HDPE geomembrane, and secondary GCL. 
 
3.4.2 Geotechnical Material Properties 
 
 A discussion of the geotechnical material properties used in the geotechnical 
evaluation of the proposed landfill is presented in Appendix F, (Geotechnical 
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Investigation Report). A summary of the principal geotechnical material properties is 
presented in the paragraphs below. 
 
 The soil components of the final cover system have a unit weight of approximately 
120 lb/ft3.  The shear strength properties of the final cover system is characterized with 
an effective friction angle of 35º and an effective adhesion influence of zero.  The 
properties of individual components of the final cover system do not influence the 
bearing capacity, global slope stability, and settlement analyses discussed in this section 
of the permit application.  The geotechnical evaluation of the final cover system is 
presented in Section 6. 
 
 Disposed waste will be compacted municipal solid waste (MSW).  The unit weight 
of MSW varies linearly with depth from 41 lb/ft3 (at the surface) to 67 lb/ft3 (at 115 ft 
deep).  The unit weight of MSW varies asymptotically with depth from 67 lb/ft3 (at 115 
ft deep) to 83 lb/ft3 (at great depth).  The average unit weight of MSW is 55 lb/ft3.  The 
shear strength properties of MSW are characterized by a bi-linear Mohr-Coulomb 
envelope.  The shear strength has a constant value of 500 lb/ft2 in the normal stress 
range between 0 and 625 lb/ft2.  An effective friction angle of 33º characterizes the 
shear strength for normal stresses greater than 625 lb/ft2. 
 
 The unit weight of the soil components of the double-composite liner system is 
between 110 lb/ft3 and 120 lb/ft3.  The shear strength property of the double-composite 
liner system is best characterized by the weakest effective interface shear strength 
between the layers of the liner system.  The double-composite liner system has the 
following interfaces: 
 

• liner protective layer and geocomposite drainage layer; 
• geocomposite drainage layer and 60-mil textured HDPE geomembrane; 
• 60-mil textured HDPE geomembrane and GCL; 
• GCL and geocomposite drainage layer; and 
• GCL and select subgrade. 

 
 As required by the Technical Specifications presented as Appendix P, the average 
effective interface shear strength envelope of the interfaces between differing materials 
will exceed that characterized by an effective friction angle of 10º and an effective 
adhesion of zero when tested according to ASTM D 5321 or D 6243 at confining 
stresses of 50, 125, and 200 pounds per square inch. 
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 The unit weight of subgrade and subsurface soils is approximately 115 lb/ft3.  
Based on geotechnical evaluation of subgrade and subsurface soils, the shear strength is 
characterized by an effective friction angle, which varies between 25º and 35º. 
 
 The magnitude of landfill foundation settlement depends on the deformational 
characteristics of the subgrade and subsurface soils.  The deformational property of 
coarse-grained soils is characterized by the elastic modulus.  Elastic modulus of coarse-
grained soils was estimated using empirical relationship available in the literature and 
results of the geotechnical investigation.  A detailed description of the elastic modulus 
relationship used in this permit application is presented in Appendix F.  The 
deformational property of fine-grained soils is characterized by their compression 
index.  A modified compression index equal to 0.1 is used in this permit application. 
 

3.5  Bearing Capacity and Slope Stability Analyses 

3.5.1 General
 
 The landfill slopes and overall waste mass of the proposed OHD landfill are stable 
both during the active life of the landfill and following closure of the landfill as required by 
Section 62-701.410(2)(3), FAC.  The landfill perimeter berm will be constructed with side 
slopes inclined at 3 horizontal to 1 vertical (3H:1V) on the exterior of the perimeter berm 
and 4H:1V on the interior of the perimeter berm.  Interior berms between cells will be 
constructed at maximum 3H:1V slopes.  During active waste filling operations, a 
maximum waste slope of 3H:1V will be maintained on all interior waste slopes.  All 
exterior (i.e., at the landfill perimeter) waste slopes and the final cover side slopes of the 
landfill cells will be inclined at 4H:1V.  The results of bearing capacity and slope stability 
analyses for both the active life of the landfill and the post-closure condition are presented 
in this section. 
 
3.5.2 Bearing Capacity
 
 The capacity of the landfill foundation is related to the magnitude of load and the size 
of the loaded area.  Generally, bearing capacity is not an issue for structures such as 
landfills where the size of the loaded area relative to magnitude of loads is large.  A 
detailed bearing capacity analysis is presented in the calculation package entitled “Bearing 
Capacity Analysis” attached as Appendix G to this permit application.  As shown in the 
calculation package, the foundation will not fail in a bearing capacity failure mode and has 
a bearing capacity factor of safety greater than 8.0.  For bearing capacity, a factor of safety 
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of 2.0 to 2.5 normally is considered adequate.  This factor of safety was calculated using 
very conservative assumptions as discussed in Appendix G. 
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3.5.3 Slope Stability
 
 The following potential mechanisms of instability were analyzed for the proposed 
OHD landfill.  These cases are considered to encompass all potential deep-seated failure 
surfaces involving the landfill waste mass or the perimeter berm.  Surficial failure surfaces 
in the waste mass or perimeter berm are not considered likely.  The veneer stability of the 
final cover system is discussed in Section 6 of this permit application. 
 

• Case 1:  Final Configuration, Circular Shear Surfaces:  In this case, circular 
shear surfaces that pass through the final cover system, the disposed MSW, the 
double-composite liner system, and the foundation soils of the proposed landfill 
were analyzed.  A minimum acceptable factor of safety of 1.50 was established 
for this case. 

 
• Case 2:  Final Configuration, Non-Circular Shear Surfaces:  In this case, non-

circular shear surfaces that pass through the final cover system, the disposed 
MSW, and along the double-composite liner system of the proposed landfill were 
analyzed.  A minimum acceptable factor of safety of 1.50 was established for this 
case. 

 
• Case 3:  Perimeter Berm Stability:  In this case, circular shear surfaces that pass 

through the slope of the perimeter berm were analyzed.  A minimum acceptable 
factor of safety of 1.50 was established for this case. 

 
• Case 4:  Interim Configuration:  In this case, circular and non-circular shear 

surfaces that pass through the disposed MSW, the double-composite liner system, 
 and the foundation soils were analyzed.  This case differs from Cases 1 and 2 in 
that interim waste slopes of 3H:1V were considered in lieu of the final 
configuration.  A minimum acceptable factor of safety of 1.30 was established for 
this case. 

 
 The detailed slope stability analyses are presented in the calculation package entitled 
“Slope Stability Analyses” attached as Appendix H to this permit application.  The 
calculation package discusses the assumed material properties, problem geometry, and the 
computer-generated results for each analysis.  As shown in this calculation package, the 
calculated factors of safety for the potential failure mechanisms described above exceed the 
minimum factor of safety established for each case.  Specifically, a factor of safety of 1.5 
was exceeded for the final configuration of the landfill and a factor of safety of 1.3 was 
exceeded for the interim waste slopes. 
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3.6  Subgrade Settlement Analysis 

 Both total and differential subgrade settlements have been evaluated as part of the 
foundation analysis in accordance with Section 62-701.410(2)(3), FAC.  The results of the 
settlement analysis are used to evaluate the impact of anticipated settlements on the 
performance of the leachate collection system and the proposed liner system.  The 
settlements are calculated using the conventional elastic deformation and consolidation 
theories.  Detailed settlement calculations are presented in the calculation package entitled 
“Settlement Analysis” attached as Appendix I to this permit application 
 
 The calculated total settlements of the landfill liner system range from 0.2 to 2.1 feet 
for areas near the landfill perimeter and areas near the landfill center, respectively.  Based 
on the calculated total settlements, final grades for components of the leachate collection 
system were calculated.  The final grade of the: 
 

• geonet drainage layer in the leachate collection system is between 1.5 percent and 
2.0 percent (grade prior to settlement is 2.0 percent); and 

 
• leachate collection system piping is between 0.4 percent and 1.4 percent (grade 

prior to settlement is between 0.5 percent and 1.5 percent). 
 
 The design calculations for the leachate management components presented in 
Section 4 of this permit application were performed considering the initial grades and the 
final grades of the landfill liner system after settlement.  These design calculations 
confirm that the calculated settlement of the landfill liner system will have no significant 
effect on the performance of the leachate collection system. 
 
 In addition, the maximum tensile strain in the geomembrane component of the liner 
system is calculated using the estimated settlements.  As discussed in the calculation 
package entitled “Settlement Analysis”, the maximum tensile strain in the geomembrane 
is less than 2 percent.  HDPE geomembranes have a maximum allowable tensile strain of 
about 5 percent [Berg and Bonaparte, 1992], which is significantly greater than the 
calculated maximum tensile strain due to settlement.  Therefore, the calculated settlements 
should have no significant impact on the integrity of the geomembrane liner. 
 
 Based on the results of the subgrade settlement analysis, it is concluded that 
settlement of the subgrade should have no significant effect on the performance of the 
leachate collection system or on the integrity of the liner system.  
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SECTION 4.  LEACHATE MANAGEMENT SYSTEM 
 
 
4.1 Overview 
 
4.1.1    Purpose and Scope  
 
 This section describes the leachate management system for the Oak Hammock 
Disposal (OHD) facility including the landfill liner and leachate control systems.  The 
section also describes the procedures for collecting and storing the leachate from the 
landfill as well as maintenance and operation of the leachate management facilities as 
required by Chapters 62-701.400 and 62-701.500(8), FAC. 
 
4.1.2 Organization

 The remainder of this section is organized to: 
 

provide a description of the liner and leachate control system; • 

• 

• 

• 

• 

• 

• 

summarize the leachate production rate analysis; 

discuss the design of the liner system;  

discuss the design of the leachate collection system; 

summarize the evaluation of liner system leakage; 

discuss the design of the leachate removal, transfer and storage systems; and  

present the leachate sampling and analysis program. 

 

4.2 Description of the Liner and Leachate Control Systems 
 
4.2.1 General Description 

 The OHD landfill is comprised of 21 cells and the footprint occupies approximately 
264 acres in total plan area.  The landfill will be lined with a double-composite liner 
system, and then capped with a geomembrane as a part of the final closure system.  As 
shown by the descriptions and calculations provided in this section, the liner system 
proposed for the facility exceeds the minimum design standards in Section 62-701.400, 
FAC for Class I landfills. 
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 In each cell, the liner system is sloped toward a low point located in one corner of the 
cell along the perimeter of the landfill.  The elevation of the liner subgrade is above the 
seasonal high ground water level except in the sump areas.  Sump construction will place 
the bottom of the sumps 2 to 3 feet below the upper reach of the seasonal high water level. 
The primary difficulty with regard to this situation is related to construction.  The landfill 
operator will attempt to schedule construction in the sump area during periods of low 
groundwater.  Otherwise, the sump area will be dewatered during construction.  After 
construction, the liner system will be held in place by the weight of the liner system (2 feet 
of low-permeability soil), sump gravel (2-feet thick minimum), and general fill and liner 
protective layer above the liner system, which varies in thickness from 2 feet to 16 feet.  
This configuration provides a factor of safety greater than 3.5 against uplift assuming 6 feet 
of 100-pounds per cubic foot soil/gravel resisting a buoyant force of 3 feet of water.   
 
 Pre-settlement grading will provide a minimum 2 percent grade sloping toward the 
leachate collection system piping.  Based on the results of the settlement analyses presented 
in Section 3, the post settlement grade is expected to be greater than 1.5 percent.  All 
design calculations for the design of the primary and secondary drainage layers were based 
on an initial two percent gradient and a final minimum gradient of one percent in order to 
be conservative.   
 
 Due to the grading configuration, the majority of the cells are roughly rectangular 
shaped areas sloping toward one corner.  This configuration results in two sides of the cell 
that are lower than the other sides.  The liner system will be placed over the prepared 
subgrade to intercept leachate percolating downward through the landfill.  The primary 
drainage layer of the liner system will collect and remove leachate that is intercepted.  
Leachate from the primary drainage layer enters a perforated high density polyethylene 
(HDPE) pipe located along the two lower sides of the cells.  The purpose of these pipes is 
to collect leachate from the drainage layer and convey it to the leachate collection sumps.  
Each leachate collection pipe will be embedded in two feet of drainage gravel and will 
have a minimum post-settlement slope of 0.4 percent toward the sump area in each cell.  It 
is expected that the drainage gravel will actually convey the majority of leachate collected 
and that the pipe will be available for any excess in the most critical situations.  The 
primary drainage layer has been designed to satisfy the maximum 1-foot head criteria set 
forth in Section 62-701.400(3)(c)1, FAC.   
 

A secondary drainage layer is installed between the primary and secondary liners.  The 
intent of the secondary drainage layer is to collect any leachate that may possibly leak past 
the primary liner through manufacturing or installation defects.  The secondary drainage 
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layer is designed to limit the head on the secondary liner to less than the thickness of the 
drainage layer, which is a geocomposite for the OHD facility. 
 
 The sump area is divided into two hydraulically isolated areas, primary and secondary, 
separated by the primary composite liner.  The primary sump area receives the leachate that 
is collected in the primary leachate collection system.  The secondary sump area collects 
any leachate that may leak through the primary liner and is collected by the secondary 
drainage layer.  Each sump area is initially equipped with two primary sump manholes and 
one secondary sump manhole.  As operation experience is gained, one of the primary 
manholes may be removed in cells constructed later in Phase 1.  No manholes will be 
eliminated without the concurrence of FDEP.  Each sump manhole has a dedicated level-
controlled sump pump to remove collected leachate from the sump.   
 
 Collected leachate is pumped from the sump into the leachate transmission line where 
it is conveyed to the on-site leachate storage containers.  Storage containers will be either a 
steel tank or a flexible container system.  From the on-site storage containers, leachate will 
be transported by truck to a wastewater treatment plant. 
 
4.2.2 Liner System 

 The liner system consists of a double-composite liner.  The liner system, from top to 
bottom, consists of: 
 

• 

• 

• 

• 

• 

• 

• 

2-foot thick liner protective layer; 
 

primary geocomposite drainage layer; 
 

60-mil thick primary HDPE textured geomembrane; 
 

primary geosynthetic clay liner (GCL);  
 

secondary geocomposite drainage layer;  
 

60-mil thick HDPE secondary textured geomembrane; and 
 

secondary GCL. 
 
 In the sump areas, the liner system is further supplemented with a 2-foot thick layer of 
low-permeability soil having a hydraulic conductivity less than or equal to 10-7 centimeters 
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per second underlying the secondary GCL.  The limits of the extent of the low-permeability 
soil layer are indicated on the permit drawings. 
 
4.2.3  Leachate Collection
 
 Leachate collected in the sumps will be pumped out using submersible leachate 
pumps.  The pumps will be connected to a 6-inch diameter HDPE header pipe located at 
the top of the sump manholes.  Each cell will have a dedicated header pipe.  The header 
pipe will convey leachate pumped from both the primary and secondary sumps to the main 
leachate transmission pipeline.  The leachate transmission pipeline will then convey 
leachate pumped from all of the sumps around the landfill to the leachate storage 
containers.  The leachate transmission line will be an 8-in diameter HDPE pipe.   
 
 Each leachate sump pump will be hung from the top of the sump riser on a pump 
guide bar and be attached to a 3-inch HDPE or flex hose riser pipe.  The riser pipes will be 
equipped at the top with a quick release mechanism to provide easy access to the pumps for 
maintenance purposes.  At the top of the sump manhole, the pipe leading from each sump 
pump will be fitted with an isolation valve for maintenance and a check valve to prevent 
the backflow of leachate from other pumps.  The primary and secondary sides of the header 
will be equipped with separate flow totalizers to record the quantity of leachate being 
pumped from the cell.  A mechanical flow diagram detailing the piping configuration is 
included in the permit drawings. 
 
 An air release valve will be installed on the header pipe near the first primary sump 
riser on each cell.  The air release valve is intended to release any air or gas that may enter 
into the pipeline thereby reducing the flow capacity of the pipeline.   
 
 Each cell will be equipped with three sump pumps.  Two sump pumps will be 
dedicated to handling the primary leachate sump and the third pump will handle secondary 
leachate sump.  Each cell will have a motor control station to control the operation of the 
sump pumps.  These motor control stations will communicate with the main control panel.  
Sump pumps will be controlled by level switches located in the sump risers.   
 
 The primary sumps will be equipped with three level switches set at different 
elevations within the sump manhole.  Under normal operation, only the lower level switch 
will be activated.  This will send a signal to the motor control station to start one of the 
primary sump pumps.  The motor control station will operate the primary sump pumps so 
that both are used in an alternating fashion.  The sumps will be equipped with low-level 
switches that will stop the pump when the sump has been evacuated.   
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 During periods of high leachate generation, one pump may not be sufficient to keep up 
with the inflow of leachate.  At this point, the higher level switch will be activated.  This 
will notify the motor control station to start the second primary leachate pump.  The 
primary leachate pumps have been sized to handle the maximum leachate flow rate of 350 
gallons per minute expected in the early operation of Cell No. 1.   Cell No. 1 was chosen 
for pump sizing because it is the largest cell in the landfill and all pumps are to be 
identically sized for interchangeability.  Pump sizes may be modified during the 
operational life of the landfill to account for operational experience. 
 
 A third level switch will also be installed in the sumps.  This switch will be connected 
to an alarm to notify the operator in the event leachate levels in the sump reach this level.  
The intent of this alarm is to notify the operator of potential problems with pumps or 
piping. 
 
 The secondary sump will also be equipped with level switches.  The first switch will 
start the secondary pump motor in the event leachate is detected in the secondary sump.  
The second switch is an alarm switch similar to the alarm switch in the primary sump.  As 
previously discussed with FDEP, the secondary sump will be connected to the primary 
sump by a 3 inch HDPE pipe between the primary and secondary manholes installed at a 
height of 4 feet above the bottom of the sump. This pipe is intended to provide an 
emergency overflow from the primary sump to the secondary sump in the event of 
unusually high leachate flows or primary sump pump failure.  If the primary sump pumps 
are unable to keep up with the flow of leachate into the primary sump, the overflow will 
allow the primary sump to overflow into the secondary sump so that the secondary sump 
pump can help remove leachate from the system.  The operating restrictions and required 
records for this method of operation are discussed in the “Operations Plan” attached as 
Appendix O to this permit application. 
 
 The main control panel will monitor the number of sump pumps operating at any one 
time.  The maximum number of pumps operating will be limited to four pumps in order to 
maximize pump efficiency.   
 
 Flow totalizers will be installed on the leachate collection headers at each cell.  These 
totalizers will provide measurements of leachate volumes pumped from the leachate 
sumps.  Separate totalizers will be installed for the primary and secondary sides of the 
system to monitor the quantity of leachate pumped.  The volumes of leachate pumped from 
each cell will be recorded.  At the end of each month, the monthly leachate production rate 
will be compared to the monthly precipitation measures in the rain gauges installed at the 
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landfill in accordance with Section 62-701.400(8)(g), FAC.  In addition, the monthly 
leachate production rate will also be recorded as a percentage of the monthly precipitation. 
 
 Design calculations for the piping system are included in the calculation package 
entitled “Leachate Management System” attached as Appendix K.  Results of these design 
calculations are discussed later in this section of the permit application. 
 
4.2.4  Leachate Storage and Transfer 
 
 Leachate from the landfill will be stored temporarily on-site in the leachate storage 
area.  The on-site storage area was sized to contain leachate generated during an average 
seven-day period occurring during the maximum rainfall year as discussed in the 
calculation package entitled “Leachate Management System”.  Four storage containers 
with individual capacities of approximately 250,000 gallons will be used yielding a total 
on-site storage capacity of 1,000,000 gallons.  Four containers were used to allow for 
inspection maintenance or repair of individual containers without any interruption of 
service.  As shown in the permit drawings, these containers may be constructed of 60-mil 
HDPE geomembrane sheets welded together at the edges to create a large, flexible storage 
container.  These flexible containers will provide covered storage for the collected leachate 
and will effectively control vector, which may be attracted to the leachate.  Alternatively, a 
conventional steel tank, or equivalent may be used.  During the initial phases of landfill 
construction, all leachate will be stored in flexible leachate storage containers in the interim 
leachate storage facility as indicated in the permit drawings.  If a steel tank is used, the 
bottom of the steel tank will be cathodically protected using sacrificial anodes, the exterior 
surfaces of the tanks will be protected by a surface coating designed to prevent corrosion 
and deterioration, and the interior of the tank will be coated with epoxy or similar material 
resistant to the leachate in accordance with Section 62-701.400(6)(c)(4), FAC.   
 
 All of the leachate storage containers will be placed within a bermed area to provide 
secondary containment of more than 110 percent of the container’s volume.  The maximum 
fill elevation of the storage containers will be two feet below the top of the primary liner.  
The maximum elevation of leachate within the storage containers will be electronically 
monitored and alarmed to prevent overfilling.  The bottom and sides of each bermed area 
will be lined.  In the case of a steel tank, a single 60-mil HDPE geomembrane will be 
installed in the bermed area.  In the case of the flexible storage containers, the bermed areas 
will be lined with two 60-mil HDPE geomembranes separated by a leak detection zone.  In 
both cases the bottom HDPE geomembrane will be installed over a GCL.  Each bermed 
area will be graded to drain to a sump area where rainwater can be collected and discharged 
or spilled leachate can be pumped back into the storage containers.  Each sump will be 
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equipped with a riser into which a submersible pump can be lowered.  The leak detection 
zone below the flexible containers will also have a sump connected to a riser pipe for 
monitoring and removing leachate, as required.   
 
 Within each bermed area the liner system is sloped toward a low point located at the 
innermost corner of all the storage containers.  The elevation of the finished grade within 
the bermed area is above the seasonal high ground water level, however the liner system 
will be at or below the seasonal high water level.  The landfill operator will attempt to 
schedule construction of the leachate storage area during periods of low groundwater.  
Otherwise, the sump area will be dewatered during construction.  After construction, the 
liner system will be held in place b the weight of the liner system, 2 to 3 feet of liner 
protective drainage layer.  This configuration provides a factor of safety greater than 2.4 
against uplift assuming 3 feet of 100 pounds per cubic foot soil/gravel resisting a buoyant 
force of 2 feet of water. 
 
 All of the pipelines into and out of the storage containers will be equipped with 
manually and automatically actuated valves.  Each container will be equipped with level 
sensors to monitor the level of leachate contained within that container to prevent 
overfilling.  As a container fills, when the high level switch is activated, the inlet valve will 
automatically close to prevent additional leachate from being pumped into that container.  
If the valve fails to close and leachate continues to fill the container, a high level switch 
will be activated that will set off an alarm and shut down all leachate sump pumps to 
prevent overfilling of the containers.  Manual valves are provided for maintenance and 
emergency shut off. 
 
 Leachate container inspection requirements are discussed in the Operations Plan 
presented in Appendix O of this permit application.  The exposed exterior of the containers 
will be inspected weekly for leaks, corrosion, maintenance deficiencies, and in the case of a 
steel tank adequacy of the cathodic protection system.  Inspections of steel tank interiors 
will be performed whenever a tank is drained or at least once every three years.  The 
overfill protection equipment will be inspected weekly to ensure it is in good working 
order.   
 
 If inspections reveal a leak, or any other deficiency that could result in a release of 
leachate, remedial measures will be taken to eliminate the leak or deficiency.  Inspection 
records will be maintained and made available to FDEP upon request for the lifetime of the 
facility.   
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During transport truck loading, the operator will select which container(s) to empty 
from a main control panel at the truck-load station.  All tanks will be emptied using 
centrifugal pumps located near the truck-load station.  Two pumps are provided at this 
location so that a backup pump is available in the event one pump is down for maintenance 
or one pump fails.   
 

Low-level switches will monitor the level of leachate in the containers and will close 
the pump out valve associated with that container in the event the container is drawn down 
below a preset level.  If all pump out valves are closed, the truck loading pumps will also 
be shutdown. 
 
4.2.5  Leachate Collection System Maintenance 
 
 The leachate collection system (LCS) includes 6-inch diameter perforated leachate 
collection pipes and cleanouts.  The collection pipes will be cleaned and maintained, as 
necessary, through the side slope cleanout pipes.  The leachate collection pipe cleanouts 
can be accessed at the top of the perimeter berms as shown in the permit drawings.  
Leachate collection pipes can be cleaned by flushing with high-pressure water from a hose 
or by snaking in the case of severe blockages. 
 
4.3 Leachate Production Rates 
 
4.3.1  General 
 
 Leachate production rates for the proposed landfill were estimated using an analytical 
model.  Modeling of leachate production was carried out using the Hydrologic Evaluation 
of Landfill Performance (HELP) model, Version 3.07, developed for the U.S. 
Environmental Protection Agency (Schroeder et. al., EPA/600/R-94/168a and EPA/600/R-
94/168b, 1994).  The HELP model is a water balance calculator commonly used to 
estimate leachate production rates for landfills.  A detailed description of the analyses and 
subsequent validations is included in the calculation package entitled “Leachate 
Management System”, attached as Appendix K to this permit application. 
 
4.3.2  Estimated Production Rates 
 
The HELP model was used to calculate leachate production rates for three basic cases, each 
representative of a different stage in the development of a cell.  A brief description of the 
results for the three basic cases is as follows: 
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• Case 1:  This case simulates the initial stages of waste deposition.  The cell is 
covered with 10 feet of waste and 6-inches of initial cover.   

 
• Case 2:  This case was designed to simulate the intermediate stages of deposition.  

The cell is covered with 30, 60 and 95 feet of waste and 6 inches of initial cover.  
Because of the varying depths of waste, this case was broken into three sub-cases 
representative of the waste thickness, 2a, 2b and 2c for 30, 60 and 95 feet, 
respectively. 

 
• Case 3:  This case simulated a closed cell with the full thickness of 95 feet of waste 

and installation of the final cover over the waste.   
 
 Each case was also analyzed for different surface slopes, 5 percent and 25 percent, 
corresponding to the slope of the final cover.  A summary of the results of the HELP model 
for these cases is included in Appendix K to this permit application.   
 
 Various combinations of Cases 1 through 3 were used to simulate the landfill filling 
sequence.  For example, during waste deposition, some cells may be closed, others waiting 
to be closed but with 95 feet of waste, and portions of others at intermediate points with 
varying depths of waste.  Based on the proposed landfill filling sequence developed, the 
HELP model was run to estimate the most critical combination of waste depths and open 
area for the selected precipitation record.  Selection of the precipitation record used for 
design is discussed in Appendix K.  The combination of waste deposition identified by the 
HELP model predictions as the worst-case scenario for leachate generation is presented in 
Appendix K. 
 
 The results of the HELP model prediction were used to design the various components 
of the leachate collection system.  The primary drainage layer is capable of handling a peak 
day leachate production rate of 29,000 gallons per acre.  This value represents the worst-
case scenario for leachate production.  The design of the primary drainage layer accounted 
for several factors that could reduce the flow transmission capacity of the geocomposite.  
These factors included: weight of the surcharge above the drainage layer, a reduction in the 
base slope as a result of settlement of the landfill subgrade, biological fouling of the 
geotextile, creep deformation and chemical clogging of the geonet.  A detailed description 
of these factors is included in Appendix K. 
 
 The leachate collection pipes, leachate sump pumps and the leachate transmission 
line were designed to carry the maximum average daily leachate generation for the 
worst-case scenario.  Detailed descriptions of the calculations are presented in 
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Appendix K and results are discussed later in this section.  The leachate storage 
containers were sized to store all the leachate generated in one week under a worst-case 
scenario presented in Appendix K without any off-site transfer of the leachate.   

4.4  Liner System 

4.4.1 Properties of Materials

 The components of the liner system include, from top to bottom, the liner protective 
layer; primary drainage geocomposite, primary geomembrane, primary GCL, secondary 
drainage geocomposite, secondary geomembrane, and secondary GCL.  A summary of the 
liner system material properties follows.   
 
4.4.2 Liner Protective Layer  

 The liner protective layer is a 2-foot thick layer of soil having the physical and 
performance properties as specified in Section 02240 of the Technical Specifications 
attached as Appendix P to this permit application.  In accordance with Section 62-
701.400(3)(d)(3), FAC, the upper one-foot of the liner protective layer may consist of 
shredded tires in lieu of soil.  The OHD facility intends to use tire chips, as available, 
having a size of approximately 1 inch to 2 inches. 
 
4.4.3 Geotextile Filter Fabric
 
 Separate geotextile filter fabrics are used primarily in the leachate collection sump 
areas to provide a separation between the protective cover and sump gravel and between 
the gravel installed around the leachate collection pipe and the liner protective layer.  The 
specified geotextile filter fabric is a needle punched non-woven material having physical 
and performance properties as specified in Section 02720 of the Technical Specifications 
attached as Appendix P to this permit application.   
 
4.4.4 Geocomposite Drainage Layers

4.4.4.1 Primary Drainage Layer 
 
 The material specified for the primary drainage layer consists of a geocomposite 
material consisting of a two or more strand polyethylene geonet core with needle punched 
non-woven geotextile heat laminated to each side.  The geonet core is to be manufactured 
of HDPE and is, therefore, chemically resistant to Class I landfill leachate in accordance 
with Section 62-701.400(4)(a)(1), FAC.  The primary geocomposite was designed to meet 
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specific requirements for hydraulic transmissivity under a specific hydraulic gradient and 
compressive strength.  A geocomposite will be used having physical and performance 
properties as specified in Section 02720 of the Technical Specifications attached as 
Appendix P to this permit application.  The parameters specified are designed to limit the 
accumulated head on the liner to less than 1 foot.  
 
 Design calculations to support the selection of the specified geocomposite properties 
are presented in Appendix K.  The specifications require appropriate laboratory testing to 
confirm that the selected geocomposite has the specified properties. This testing includes 
hydraulic transmissivity tests conducted at the design compressive stress and gradient and 
using the appropriate boundary conditions. (i.e. the geocomposite is tested with the 
adjacent materials corresponding to those used in the field). Testing the geocomposite at 
the design compressive stress not only provides appropriate hydraulic properties, it also 
confirms that the geonet has sufficient compressive strength to prevent collapse (Section 
62-701.400 (4)(a)(2), FAC). 
 
4.4.4.2 Secondary Drainage Layer 
 
 The basic physical requirements for the secondary drainage layer are the same as those 
for the primary drainage layer with the exception of the required transmissivity.  Because 
the quantity of leachate expected to be carried by the secondary drainage layer is 
significantly less than that carried by the primary drainage layer, a lower transmissivity 
value is allowed for the secondary drainage layer.  Design calculations to support the 
selection of the specified transmissivity are presented in Appendix K.  A secondary 
drainage layer having the physical and performance properties as specified in Section 
02720 of the Technical Specifications attached as Appendix Q to this permit application 
will be used.  Testing requirements for the secondary geocomposite are the same as for the 
primary geocomposite 
 

4.4.5  Primary and Secondary Liner Geomembranes 

 The specified geomembrane liner is a 60-mil thick HDPE geomembrane as required 
by Section 62-701.400(3)(b)(1), FAC.  An HDPE geomembrane has the appropriate 
physical, chemical, and mechanical properties to be resistant to leachate in accordance with 
Section 62-701.400(3)(a)(1), FAC, as indicated in the following discussion. 
 
 Geomembranes used in containment facilities such as landfills are subjected to tensile 
stresses resulting from a variety of causes including:  gravity stresses, settlement, thermal 
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contraction, etc.  Geomembranes must therefore have adequate tensile behavior.  Several 
aspects of tensile behavior should be considered, including tensile strength and elongation. 
 A more detailed discussion of these parameters is included in the calculation package 
entitled “Settlement Analysis” discussion attached as Appendix I to this permit application. 
 
 The design calculations presented in Appendix I of this permit application indicate that 
the maximum strain induced in the geomembrane due to settlement is less than 2 percent.  
This value is less than the typical 12 percent yield strain of HDPE geomembranes.  
Therefore, from the standpoint of tensile behavior, HDPE geomembranes are appropriate 
for use in this landfill liner system. 
 
 Since the late 1970s, extensive laboratory testing has been conducted to evaluate the 
chemical compatibility of several types of geomembranes with a variety of chemicals 
typically encountered in waste.  Most of this work was sponsored by the U.S. 
Environmental Protection Agency (USEPA).  A summary of these studies can be found in 
reports by Haxo et al. [1982] and Schwope et al. [1985]. 
 
 This extensive chemical compatibility testing program has shown that, among all 
materials tested, HDPE geomembranes have the highest known degree of compatibility 
with almost all chemicals encountered in waste.  As a result, in the past few years, there has 
been a tendency to automatically select HDPE geomembranes (or any of the other closely 
related polyethylene geomembranes) for all liner systems used with  municipal solid waste. 
 The use of HDPE geomembranes at this landfill is in agreement with the state-of-practice. 
 
 An important consideration regarding geomembrane installation is the susceptibility to 
low temperatures.  HDPE geomembranes are not very susceptible to low temperatures.  
They become brittle only at temperatures below -40°F.  Therefore, the use of HDPE 
geomembranes at this site is considered appropriate. 
 
 In selecting the thickness of an HDPE geomembrane, two installation aspects are 
generally considered:  flexibility and seaming.  These can be summarized as follows: 
 

• 

• 

Flexibility:  This is a major consideration to facilitate installation and alleviate 
concentrated stresses.  From this viewpoint, a thickness of 80 mil or less is 
typically recommended. 

 
Seaming:  Because they are easily overheated, thin HDPE geomembranes can be 
difficult to weld.  A thickness of 40 mil is the minimum typically recommended.   
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The 60-mil thick HDPE geomembrane provides a good balance between flexibility 
and seamability and is therefore appropriate for the viewpoint of installation 
considerations.  The requirements for the geomembrane specified for this design are 
included as Section 02770 of the Technical Specifications, attached as Appendix P to this 
permit application. 
 
4.4.6 Primary and Secondary Geosynthetic Clay Liners (GCL) 

 The GCL acts as the low-permeability soil component of the composite liner.  The 
GCL is approximately 0.2 in. thick and its hydraulic conductivity is normally less than 1 x 
10-9 cm/s, based on laboratory permeability tests.  The GCL is used to provide a plugging 
action in the event of a liner penetration.  The low permeability clay contained in the GCL 
is dry when installed.  If a penetration occurs, the clay will absorb some of the leachate 
passing through the HDPE liner and will swell to seal off the penetration.  The 
requirements for the GCL specified in this design are included as Section 02780 of the 
Technical Specifications attached as Appendix P to this permit application. 
 
4.5 Leachate Collection System 

4.5.1 General

 This section presents a brief discussion of the results of calculations for the design of 
the leachate collection system.  The components of the leachate collection system include 
the geocomposite drainage layers and the collection pipes.  Each of these components must 
be properly designed and constructed to perform its intended function.  A detailed 
discussion of the design calculations are provided in Appendix K. 
 
4.5.2 Drainage Layer Design

 The head of leachate directly above and in contact with the composite liner affects the 
rate of leakage through the composite liner.  In order to minimize leakage through the 
composite liner, the leachate drainage layer must minimize the leachate head.  Section 62-
701.400 (3)(c)(1), FAC, requires that the head generated by leachate accumulation on the 
primary liner must be less than 1 foot.  Section 62-701.400 (3)(c)(2) requires that the head 
on the secondary liner not exceed 1-inch or the thickness of the drainage layer.  Appendix 
K provides the calculations prepared for design of the primary and secondary drainage 
layers.  As shown in these calculations, the maximum head on the primary liner during the 
peak daily leachate production is 2.87 inches, which is less than the 12-inch regulatory 
maximum.  The maximum head on the secondary liner under the same peak daily 
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conditions is 0.061 inches, which is less than the 0.3-inch thickness of the secondary 
geocomposite drainage layer.  These heads comply with regulatory requirements.    
 
 The calculated geocomposite hydraulic transmissivities of the primary and secondary 
drainage layers as specified in Section 02740 of Appendix O provide a greater flow 
capacity than the minimum hydraulic conductivity requirements for soil components 
described in Section 62-701.400(1)(c) and (4)(b).  Since the flow capacity of the 
geocomposites are greater, the drainage layers proposed for the landfill cells exceed 
FDEP's minimum requirements. 
 
4.5.3 Leachate Collection Pipe Design

4.5.3.1 General 

 The function of the leachate collection pipes is to assist the conveyance of the leachate 
collected by the primary drainage layer to the leachate sumps.  Collection pipes must have 
adequate flow capacity to convey the leachate and adequate structural resistance to 
withstand the applied loads.  In addition, since the collection pipes are perforated to permit 
the flow of leachate into the pipes, the size of the perforations must be large enough to 
accept the flow of leachate into the pipe without head buildup, and small enough to prevent 
pipe bedding material from entering the pipe.  This section presents an evaluation of the 
flow capacity and structural stability of the leachate collection pipes. 
 
4.5.3.2 Pipe Design Parameters 

Stresses on the Pipe 
 
 Pipe stresses were evaluated for two conditions:  (i) the initial condition and (ii) the 
post-closure condition.  The initial condition assumes the stresses imparted on the pipe 
during construction of the landfill.  This condition assumes 1 foot of soil cover and traffic 
loads from a truck weighing 35 tons and a wheel load of 20,000 lbs.  This loading 
combination approximates the maximum loads expected from standard construction 
equipment.  The final condition is the load condition present after waste has reached the 
maximum permit elevation and the landfill is closed.  Detailed descriptions of these 
conditions are presented in Appendix K. 
 
Bedding Material 
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 The drainage gravel around the drainage pipes is a rounded silica gravel meeting the 
gradation requirements of ASTM D 428.  Section 02235 of  the Technical Specifications 
calls for No. 57 aggregate for the cells and No. 4 aggregate in the sump areas.  
 
4.5.3.3 Pipe Perforation Sizing 

 The pipe perforations in the leachate collection pipe were sized to prevent the 
infiltration of the drainage gravel into the pipe.  Perforation sizing is dependant upon the 
gradation of the gravel bedding used.  The calculation package attached as Appendix K, 
provides a detailed description of the sizing evaluation performed for the leachate 
collection pipes and the sump pipes.  Calculations indicate that a 1/2–inch diameter 
perforations are appropriate for the leachate collection pipes and 5/8-inch diameter 
perforations appropriate for the sump leachate pipes.  Perforations at the base of the sump 
manholes will be 5/8-inch diameter, the same as sump pipes. 
 
4.5.3.4 Pipe Flow Capacity 

 The flow capacity of the leachate collection pipes was evaluated for the average peak 
daily leachate flow.  This flow rate was generated by the HELP Model and is based on the 
worst-case conditions for precipitation and waste deposition.  A detailed description of the 
methods used and the calculations performed are included in Appendix K.  The 
calculations indicate that 6-inch HDPE pipes will have sufficient flow capacity to handle 
these flows. 
 
4.5.3.5 Pipe Structural Stability 

 The leachate collection pipe must be able to withstand the loads applied to it.  Four 
pipe failure mechanisms should be considered when designing a buried plastic pipe to be 
structurally stable under loads including: 
 

wall crushing; • 
• 
• 
• 

wall buckling;  
excessive ring deflection; and   
bending strain. 

 
 Wall crushing can occur when the stress in the pipe wall, due to external vertical 
pressure, exceeds the compressive strength of the pipe material.  Wall buckling, a 
longitudinal wrinkling in the pipe wall, can occur when the external vertical pressure 
exceeds the critical buckling pressure of the pipe/bedding aggregate system.  Ring 
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deflection is the change in vertical diameter of the pipe as the pipe/bedding aggregate 
system deforms under the external vertical pressure.  The actual ring deflection of the pipe 
must be less than the allowable ring deflection of the pipe.  When a pipe deflects under 
load, bending strains are induced in the pipe wall.  Bending strain occurs in the pipe wall as 
external pressures are applied to the pipe/bedding aggregate system.  HDPE pipe can be 
designed to resist failure by the above mechanisms using design methods presented in the 
technical literature (for example, see Uni-Bell [1991] and plastic pipe manufacturers' 
literature, such as Phillips 66 [1988 and 1991]).  A detailed discussion of the conditions and 
design calculations are presented in the design package in Appendix K.   
 
 The potential for these pipe structural failure mechanisms have been calculated using 
the methods recommended by the pipe manufacturer.  Based on the results of these 
calculations, the pipes specified meet or exceed the minimum acceptable values 
recommended by the pipe manufacturer.  Pipe requirements are specified in Section 02715 
in Appendix Q. 

4.6 Leakage Evaluation 

4.6.1 Purpose 

 The purpose of this section is to evaluate the rate of leakage through the composite 
liner of the landfill cells during the active life of the landfill.  It is necessary to calculate the 
rate of leakage through the composite liner in order to verify the adequacy of the design of 
the liner and leachate collection system.  This section presents a brief description of the 
methods used.  Design calculations are included in Appendix K. 
  
4.6.2 Evaluation of Leakage through the Composite Liner 

 The composite liner consists of a HDPE geomembrane placed on top of a GCL.  
Leakage through composite liners is primarily due to leakage through defects (e.g., holes) 
in the geomembrane [Giroud and Bonaparte, 1989].  As shown by Giroud and Bonaparte, 
leakage due to permeation through intact geomembranes are known to be negligible for 
landfills that receive MSW. 
 
 Leakage rates through composite liners are a function of many parameters, including 
hydraulic head, size and quantity of the holes, thickness and hydraulic conductivity of the 
GCL layer underlying the geomembrane, and quality of contact between the geomembrane 
and the underlying GCL.  The evaluation for leakage through the liner was performed 
using the HELP model.  The HELP model allows the assumption of manufacturing defects 
(pinholes) and installation defects during analysis.   
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 For purposes of this evaluation the following assumptions regarding geomembrane 
quality control and assurance were used: 
 

• manufacturing defects:  The evaluation used two pinholes per acre with diameters 
of 1-mm each. 

 
• installation defects:  The evaluation used two defects per acre with areas of 1-cm2 

each. 
 
 It is assumed that the landfill cells will be constructed with high quality materials, that 
good construction practices will be followed, and that a very good construction quality 
assurance (CQA) program will be implemented.  The technical specifications are presented 
in Appendix P and the CQA Plan is presented in Appendix Q.  The assumed geomembrane 
defects are conservative in consideration of the required manufacturing quality control  
required by the technical specifications and planned CQA program 
 
4.6.3  Conclusions

 Rates of leakage through the composite liner of the landfill cells were calculated using 
the methods and assumptions generally accepted in liner system design practice.  The 
calculated rate of peak leakage through the secondary liner is on the order of 0.15 x 10-3 to 
0.07 x 10-3 gallons per acre per day (gpad).  This leakage rate is considered negligible for 
all practical purposes.  The maximum leakage is equivalent to spilling a few drops per acre 
per day or an 8-ounce cup of leachate over an acre every 400 days. 

 
4.7 Leachate Removal and Transmission Systems 
 
4.7.1 Introduction

 The purpose of this section is to present a brief discussion of the calculations 
performed for the design of the leachate removal and transmissions systems.  The 
components of the leachate removal system include the leachate sump pumps, and the 
associated piping.  The transmission system consists of piping to convey the leachate from 
the sumps to the leachate storage facility.   
 
4.7.2 Leachate Removal Pumps
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 Each cell is equipped with three leachate removal pumps.  Two pumps are dedicated 
to the removal of leachate collected by the primary drainage layer system and one pump is 
dedicated to removing leachate collected by the secondary drainage layer.  The selected 
sump pumps will be stainless steel submersible pumps of the type commonly used for 
leachate handling.  The sump pumps were sized to remove the maximum average leachate 
generation from the worst-case cell when both primary pumps are operating.  During 
normal leachate generation scenarios only one pump at a time will operate.  Pump 
operation will be programmed to alternate between the two pumps so that the moving parts 
of both pumps will remain lubricated. 
 
 Pump selection is based on a review of pump curves provided by the pump 
manufacturer.  Pump curves provide a graphical representation of an individual pump 
performance under various pumping heads.  For the leachate sump pumps, a pumping 
capacity of at least 175 gpm per pump was necessary.  Based on a review of the expected 
pumping head and pump capacity requirements, a 7.5 hp pump was selected.  This pump 
will be capable of pumping at approximately 200 gpm at the expected pumping head. 
 
4.7.3 Leachate Transmission Pipeline
 
 The leachate transmission pipeline conveys leachate removed from the leachate sumps 
to the leachate storage facility.  HDPE pipe was selected for the leachate transmission 
pipeline because of its resistance to the chemicals and compounds contained in MSW 
leachate.  HDPE pipe also provides the additional benefits of ease of construction and 
maintenance, low coefficient of friction, and resistance to ultraviolet radiation.  Sizing the 
pipeline considered the following parameters. 
 

• Flow rate:  The design flow rate was selected based on an assumption that during 
the construction phase of the landfill, up to four leachate collection pumps may 
operate simultaneously resulting in a flow rate of 800 gpm.  This flow rate exceeds 
the calculated peak average daily leachate generation of 615 gpm and is considered 
appropriate based on pump sizing.  The selection of four pumps operating 
simultaneously was based on the assumption that the active cell will require two 
pumps to meet the leachate generation capacity and two additional cells will require 
one pump each to keep up with leachate generation.  The majority of cells are not 
expected to produce leachate at rates that will require continuous operation of the 
sump pumps even during worst case scenarios.  Therefore, the selection of four as 
the number of pumps operating is considered appropriate for this design. 
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• Maximum sump pump pressure head (deadhead pressure):  Deadhead pressure is 
the pressure that a pump will generate if pumping against a closed valve.  Pipelines 
must be designed to withstand the maximum deadhead pressure.  For the pumps 
selected, the maximum deadhead pressure was 130 ft of water column (56 psi).  

 
• Pipe length:  Friction losses in pipes are a factor of flow rate, pipe material and pipe 

length.  In a large system such as the leachate transmission pipeline, pipe length 
provides the majority of friction losses generated by the system.  The maximum 
friction losses in the pipeline were calculated to be approximately 90 ft of water 
column (39 psi) by the Darcy-Weisbach formula.   

 
4.7.4 Pumps and Piping
 
 The sizing of pumps and piping must be performed as a unit.  As pipe pressure 
increases in an open-ended pipe, so does the velocity of the fluid in the pipe.  This increase 
in velocity translates directly to increases in the pumping head necessary to push the fluid 
through the pipe.  Therefore, selection of the appropriate sized pumps and pipes becomes 
an iterative process to develop the appropriate combination.  During the initial phases of 
the landfill, the leachate storage facility will be located within the footprint of the future 
phases of the landfill as indicated in the permit drawings.  During the future phases, the 
leachate storage area will be moved to a permanent location on the south east side of the 
landfill.  This phased approach was originally conceived to congregate the active landfill 
operations in a smaller area.  This approach has the added benefit that areas where the 
majority of leachate will be produced are closer to the leachate storage area than closed 
sections of the landfill where less leachate will be produced.  The end result of this 
approach is that the pipe lengths necessary to convey leachate to the storage facility from 
the active cells will be shorter than if the storage area were located at the final location.  
This will result in lower pumping head requirements for the active cells, where the majority 
of leachate is greater.  When the leachate storage area is moved to its permanent location, 
the cells in the first phases of landfill construction will have significantly reduced pumping 
requirements because the majority of the cells will be under final cover. 
 
 Based on a review of the leachate generation scenarios evaluated, it was estimated that 
up to four sump pumps may need to operate simultaneously in order to keep up with 
leachate production.  The pumps selected are capable of pumping 200 gpm at the heads 
calculated in an 8-in HDPE pipeline.  Therefore, the pipeline was sized for 800 gpm. 
 
 The sump pumps will all be controlled by electronic level switches.  These switches 
will be monitored by a main motor control system located at the site.  This system will 
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monitor the number of pumps operating at anyone time and limit the maximum number to 
four as previously described.   
 
 Design calculations performed for the leachate pumping and transmission systems are 
included in the calculation package attached as Appendix K. 
 
4.8 Leachate Sampling and Analysis 
 
 A detailed description of the leachate sampling and analysis to be carried out is 
provided in Appendix N.  In accordance with Section 62-701.510(6)(c), leachate sampling 
and analysis will be performed on an annual basis.  The leachate will be sampled from the 
primary leachate collection riser.  The results will be submitted to the FDEP in accordance 
with Sections 62-701.500(8)(a), and 62-701.510(9).   
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• 

• 

SECTION 5.   LANDFILL GAS MANAGEMENT  
 
 
5.1 Introduction 
 
 This section describes the procedure and approach for gas management (extraction and 
monitoring) at the Oak Hammock Disposal (OHD) facility.  This section also describes the 
design and operation of the gas extraction system and the gas monitoring plan in compliance 
with the Section 62-701.530, FAC.  It should be noted that the landfill gas management system 
will be modified at the time of the air emissions permitting to account for the most current 
landfill configuration and waste placement status.  Application for Air Permit – Title V Source 
(DEP form no. 62-210-900(1)) will be submitted within 180 days of issuance of the solid waste 
permit in accordance with the requirements of Section 62-20.800(7)(b)72.  This section is 
intended to provide a minimum level of design suitable for the issuance of a five-year 
construction and operation permit and a 30-year conceptual plan for the OHD facility. 
 
5.2    Organization 
 
 The remainder of this section is organized to: 
 

describe the gas extraction system; and 
 

describe the gas monitoring plan. 
 
5.3     Landfill Gas Extraction System 
 
5.3.1 Layout
   
 The gas extraction system (GES) is designed to reduce gas pressure in the interior of the 
landfill; to prevent lateral migration of gases, explosions, and fires; and to effectively 
eliminate off-site odors.  The GES consists of the vertical gas extraction wells, gas 
transmission pipes, and flare stations.  The layout of the GES is presented in the permit 
drawings and in Figure 1 of the calculation package entitled “Gas Management System”, 
attached as Appendix L to this permit application.  As noted in Figure 1 in Appendix L, the 
GES consists of 105 vertical gas extraction wells, 2 transmission header pipes, and 4 flare 
stations. 
 
 The installation of vertical gas extraction wells at a spacing of approximately 300 feet 
will begin when the total quantity of waste disposed reaches approximately 2.75 million 
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tons, in compliance with USEPA AP-42 (1998).  The gas extraction wells will be installed 
at the indicated locations in conjunction with the construction of the final cover system.  
The 3-ft diameter gas extraction wells, consisting of porous backfill and 8-inch diameter 
perforated pipe, will penetrate the top liner as indicated on the permit drawings.  The porous 
backfill in the gas extraction wells will extend from within 9 feet of the final cover system 
to a minimum of 20 feet from the liner system.  A minimum distance of 20 ft will be 
maintained to avoid drawing air from the leachate collection system and to protect the liner 
system. 
 
 The top of each gas extraction well will be connected to a 4-inch diameter solid pipe 
through a short length of 2-inch diameter flexible pipe.  Each vertical gas extraction well 
will be connected to an 8-inch diameter gas transmission header pipe using the 4-inch 
diameter solid pipe.  A 12-inch diameter main pipe will be used to connect the 8-inch 
diameter transmission header pipe to each flare station.  The top of each gas extraction well 
will contain a control valve and a gas monitoring port.  The valve will be used to control 
suction pressure (corresponding to 6 inches of water column) at each extraction well.  The 
gas monitoring port will be a quick connect type port for gas monitoring and sampling.  The 
transmission header pipes will be sloped to include multiple low points along the header 
pipes to collect and dispose of gas condensate in the header pipe.  A condensate trap will be 
provided at each low point to collect the gas condensate and dispose it back to the landfill 
as indicated on the permit drawings. 
 
 Four flare stations will be constructed on reinforced concrete slabs along the perimeter 
berm as indicated on the permit drawings.  Each flare station will consist of a vapor/water 
separator, a condensate pump, a blower, and a flare.  Flare stations will be constructed after 
installation of the gas extraction wells as needed to actively manage the landfill gases. 
 
5.3.2 Gas Generation Rate
 
 The maximum landfill gas generation rate computed using USEPA AP-42 (1998) 
guidelines was about 4,500 scfm (standard cubic feet per minute).  The computations 
assume an annual waste placement rate of 480,000 tons/year and a 30-year expected life of 
the OHD facility.  The methodology, assumptions, and detailed computations are discussed 
in the calculation package attached as Appendix L.  The gas collection rate for the OHD 
facility was evaluated assuming 100% collection efficiency i.e., assuming all gas generated 
will be collected and extracted.  Each of the four flare stations will be designed to have a 
minimum flow capacity of 1,125 scfm (i.e., ¼ the maximum total landfill gas generation 
rate). 
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5.3.3 Radius of Influence
 
 The horizontal radius of influence for the vertical gas extraction wells was computed to 
be 156 feet, using the guidelines in USEPA AP-42 (1998).  As a result, the vertical gas 
extraction wells will be installed at a spacing of about 300 feet.  The methodology, 
assumptions, and detailed computations are discussed in the calculation package in 
Appendix L. 
 
5.3.4 Head Loss in System
 
 The head loss in the gas transmission system was computed by identifying the longest 
flow paths between the vertical gas extraction wells and the flare stations.  The flow paths 
were approximated by dividing the number of gas extraction wells along a transmission 
header pipe equally between the two flare stations at either end of the header pipe.  The 
head loss in the gas transmission system was computed from the furthest gas extraction well 
to the flare station along a flow path.  A suction pressure corresponding to 6 inches of water 
column will be applied at each vertical gas extraction well.  The head loss computations 
include this suction pressure corresponding to 6 inches of water column at the vertical gas 
extraction wells.  The methodology, assumptions, and detailed computations are discussed 
in the calculation package attached as Appendix L. 
 
 The gas transmission pipes were sized such that the maximum head loss in the gas 
transmission system was limited to 12 inches of water column.  As a result, the blowers will 
be designed to generate a suction pressure greater than 12 inches to account for the head 
losses in the fittings and additional pressure that may be needed for proper operation of the 
flare. 
 
5.4 Landfill Gas Monitoring Plan 
 
 The landfill gas monitoring plan proposed for the OHD facility will allow early 
detection of the lateral migration of landfill gas and verification of the landfill gas 
management system performance in accordance with the requirements of Section 62-
701.530(1) FAC.  The following types of landfill gas monitoring will be performed at the 
site:  (i) monitoring for landfill gas in on-site buildings; (ii) monitoring for landfill gas 
migration along the perimeter berm; and (iii) monitoring at the property boundary for 
objectionable odors.  The following subsections provide a description of the gas monitoring 
that will be performed at the facility.  
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5.4.1 Monitoring of On-Site Buildings

 The on-site buildings will be located in the entrance area of the landfill.  All buildings 
located within 500 feet of the waste limits on the property will be routinely monitored for 
methane.  Continuous monitoring devices used within on-site buildings will be located in 
work areas, near any penetrations or cracks in building foundation, or at points where 
methane might enter the building. 
 
 If methane is detected at a concentration greater than 25 percent of the lower explosive 
limit (LEL) in any on-site building, Omni will perform the activities described in Section 
5.4.4. 
 
5.4.2 Monitoring for Landfill Gas Along Perimeter Berm

 Gas monitoring probes along the perimeter berm will be used to detect lateral migration 
of landfill gases.  The perimeter gas monitoring probes will be placed at approximately 500-
foot intervals along the perimeter berm.  The proposed locations of the gas monitoring 
probes are indicated in Figure 1 in Appendix L and the permit drawings. 
 
 The perimeter gas monitoring probes will be constructed using 2-in. (51-mm) nominal 
diameter polyvinyl chloride (PVC) pipe.  The slotted section of the perimeter gas 
monitoring probes will extend to a depth at least 3 feet below the seasonal low groundwater 
surface.  The top of the probes will include gas-monitoring ports that allow for collecting 
representative gas samples. 
 
 The gas monitoring probes located around the perimeter of the site will be monitored 
quarterly for methane.  Should the results of the quarterly monitoring indicate lateral 
migration of landfill gases, Omni will install additional gas monitoring probes at the 
property boundary in the area(s) of concern and perform additional monitoring.  If methane 
is detected at a concentration greater than the LEL in the gas monitoring probes at the 
property boundary, Omni will perform the activities described in Section 5.4.4 below. 
 
5.4.3 Monitoring for Objectionable Odors at the Property Boundary
 
 Omni’s on-site personnel will perform monitoring for objectionable odors at the 
property boundary on a regular basis.  If objectionable odors are detected at the property 
boundary, Omni will perform the activities described in Section 5.4.4 below.  It should be 
noted that no off-site occupied structures currently exist near the property boundary. 
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5.4.4 Detecting Exceedances of the Regulations

 Should the results of the gas monitoring indicate that the requirements of Section 62-
70.530(1) have been exceeded at the facility, Omni will: 
 
• immediately take all necessary steps to ensure protection of human health and notify the 

FDEP; 
 
• within 7 days of an observed exceedance, Omni will submit to the FDEP for approval, a 

plan to remediate the landfill gas migration; and 
 
• within 60 days of an observed exceedance, Omni will complete the remediation, unless 

otherwise directed by FDEP. 
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SECTION 6.  LANDFILL CLOSURE  
 

6.1  Introduction 

 This section describes the methodology and approach for closure of the Oak Hammock 
Disposal (OHD) facility.  The purpose of this section is to describe how the closure 
requirements of Chapter 62-701, FAC, will be met.   
 
The remainder of this section is organized to: 
 

• describe the closure schedule; 
 
• describe the closure report; 

 
• present the final cover system design; 

 
• describe the closure operation; 

 
• describe the closure procedures; 

 
• present the long-term care procedures; and 

 
• demonstrate financial responsibility. 

 

6.2  Closure Schedule 

6.2.1 Introduction

 The footprint of the proposed OHD landfill will cover approximately 264 acres, with a 
top elevation at closure of approximately 98 ft, NGVD.  The proposed landfill has a design 
capacity of approximately 23.7 million cubic yards.  Each portion of the proposed landfill 
will be closed as it reaches the maximum design height on a close-as-you-go basis.  The 
estimated life of the OHD facility is approximately 30 years, assuming an initial daily waste 
acceptance rate of 1,700 tons/day, waste density of 1,500 pounds/cubic yard, and 20 percent 
of the available volume dedicated to initial cover. 
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6.2.2 Notice to Appropriate Agencies

 In accordance with Section 62-701.600(2)(a), FAC, at least one year prior to the 
projected date when waste will no longer be accepted, Omni will provide to the FDEP and 
the local pollution control agency (if any) a written notice with a schedule for cessation of 
waste acceptance and closure of the OHD facility.  However, if unforeseen circumstances 
do not allow the one-year notification, notice will be provided as soon as the need to close 
the facility becomes apparent. 
 
6.2.3 Notice to Users

 In accordance with Section 62-701.600(2)(b), FAC, at least 120 days prior to the date 
when wastes will no longer be accepted at the landfill, Omni will advise users of the intent 
to close the OHD facility by posting signs at the entrance of the facility giving the date of 
closing, the location of alternative disposal facilities, and the name of the person 
responsible for closing the landfill.  These signs will be maintained throughout the closing 
period.  However, if unforeseen circumstances do not allow the 120 day notice, notice will 
be provided as soon as the need to close the facility becomes apparent. 
 
6.2.4 Notice to the Public

 In accordance with Section 62-701.600(2)(c), FAC, within 10 days prior to the date 
when wastes will no longer be accepted at the OHD facility, a notice of the intent to close 
the facility will be published in the legal advertising section of a newspaper of general 
circulation in Osceola County.  Proof of publication in the newspaper will then be provided 
to FDEP within seven days of the publication. 
 
6.2.5 Placement of Final Cover

 The ongoing, partial closure of the landfill (i.e., close as you go) is proposed to 
minimize leachate generation in the landfill.  Partial closure will be accomplished 
concurrent with waste placement in the landfill.  Areas that have reached final elevations 
will receive the final cover system within 180 days of reaching the final elevation, or a 12-
inch thick intermediate cover will be placed over the area.  Based on the proposed waste fill 
sequence, the final cover installation on the side slopes of Cells 1 and 2 is expected to begin 
during waste fill sequence IV, as indicated in the permit drawings. 
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6.3  Closure Report 

 This permit application requests authorization for construction and operation of the 
OHD facility.  A closure report will be prepared at the time a closure permit from FDEP is 
requested.  A closure permit application will be submitted to FDEP a minimum of 180 days 
prior to the initiation of closure construction. 

6.4  Final Cover System Design 

6.4.1 Introduction

 The final cover system of the OHD facility will be constructed after final waste 
elevations are achieved (i.e., close-as-you-go).  The landfill will have side slopes graded at 
4 horizontal to 1 vertical (4H:1V), and top slopes graded at 5.0 percent to maximize runoff 
and minimize erosion.  Drainage swales will be constructed on the final cover system to 
collect and divert surface runoff via downdrains to the storm water dry retention basins at 
the toe of the landfill.  This will help to minimize erosion at the surface of the final cover 
system.  The maximum final elevation of the landfill before settlement will be 178 ft 
NGVD.  The plans and details for the proposed final cover system are provided in the 
permit drawings.  The various components of the final cover system are discussed in the 
remainder of this section. 
 
6.4.2 Final Cover System Components

 The final cover system on the top (5 percent) slopes of the landfill is indicated on the 
permit drawings and consists of, from top to bottom: 
 

• a 0.5-ft thick vegetative layer; 
 

• a 1.5-ft thick cap protective layer; 
 

• a 40-mil thick smooth polyethylene (PE) geomembrane; and 
 

• a 1-ft thick (minimum) intermediate cover layer over the compacted waste. 
 

 The final cover system on the 4H:1V side slopes of the landfill as indicated on the 
permit drawings consists of, from top to bottom: 
 

• a 0.5-ft thick vegetative layer; 
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• a 1.5-ft thick cap protective layer; 
 

• a geocomposite drainage layer; 
 
• a 40-mil thick textured PE geomembrane; and 

 
• a 1-ft thick (minimum) intermediate cover layer over the compacted waste. 

 
6.4.3 Final Cover System Materials

6.4.3.1 Vegetation 

 The surface of the final cover system will be vegetated either by seeding or sodding.  The 
grass seed will be Bahia, which has a high tolerance to drought.  The contractor may use 
alternate grass seed contingent upon proof that the grass is drought-resistance.  The sod will be 
Bahia of firm texture, having a compacted growth and good root development.  The minimum 
requirements of the grass seed and sod are presented in the Technical Specifications attached as 
Appendix P. 
 
6.4.3.2 Vegetative and Cap Protective Layers 

 The upper 6 inches of the final cover system will consist of loosely placed vegetative 
layer and will be vegetated to minimize erosion.  The cap protective layer below the 
vegetative layer will consist of 18 inches of on-site soil (or approved equal).  The cap 
protective layer will be compacted in the upper 6 inches during construction to inhibit root 
penetration into the drainage layer underlying the cap protective layer on the side slopes. 
 
6.4.3.3 Geocomposite Drainage Layer 

 A geocomposite drainage layer consisting of a geotextile filter, a geonet drainage layer, 
and a geotextile friction layer will be placed beneath the cap protective layer on the 4H:1V 
side slopes.  The geotextile filter, the geonet drainage layer, and the geotextile friction layer 
are bonded together to form the geocomposite drainage layer.  The function of the proposed 
geotextile filter is to prevent soil particles of the overlying cap protective layer from 
penetrating and clogging the underlying geonet drainage layer.  The purpose of the drainage 
layer is to remove the storm water reaching the geonet and to minimize the potential of pore 
water pressure build-up in the overlying cap protective layer.  The purpose of the geotextile 
friction layer is to increase the interface friction between the geomembrane and the geonet 
and thereby increase the stability of the final cover system. 
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6.4.3.4 Geomembrane 

 A geomembrane is proposed as a component of the final cover system to reduce 
infiltration of the storm water through the final cover system into the waste.  The specified 
geomembrane is a 40-mil thick textured polyethylene geomembrane on the 4H:1V side 
slopes and a smooth polyethylene geomembrane on the 5 percent top surfaces.  The 
texturing is necessary to increase the stability of the final cover system.  Specified property 
values for the final cover geomembrane are provided in the Technical Specifications 
attached as Appendix P.  The specified geomembrane meets the requirements of Section 62-
701.600(5)(g)(4), FAC. 
 
6.4.4 Final Cover System Construction Procedure

 The surface of the intermediate cover will be graded and compacted to prepare a 
smooth base for the final cover geomembrane.  The geomembrane and the geocomposite 
drainage layer will be terminated on the perimeter berm.  At the termination point, the final 
cover geomembrane will be welded to the primary geomembrane in the bottom liner system 
to seal the landfill.  The geocomposite drainage layer will be terminated in the drainage 
gravel in the 10-ft wide drainage corridor.  The details of the final cover geomembrane and 
the geocomposite drainage layer termination are presented in the permit drawings. 
 
6.4.5 Final Cover System Stability 
 
6.4.5.1 Mechanisms Analyzed 

 Two potential final cover system failure modes were considered:  (i) sliding along a 
shear surface within the components of final cover system both above and below the 
geomembrane and (ii) global slope failure through the final cover system and a portion of 
the underlying waste.   
 
6.4.5.2 Sliding Along a Failure Plane Within the Final Cover System 

 A potential failure surface within the final cover system on the top and the side slopes 
of the landfill was evaluated using the method of analysis discussed in the calculation 
package entitled “Stability of Final Cover System” in Appendix J.  Based on the results of 
the analyses, the final cover system has a minimum factor of safety greater than 1.50.  This 
calculated factor of safety is considered acceptable and in accordance with the state-of-
practice for landfill cover systems. 
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6.4.5.3 Global Stability of Final Cover System 

 The global stability of the final cover system is discussed in calculation package 
entitled “Slope Stability Analyses”.  The global stability of the final cover system was 
evaluated using the computer program, UTEXAS, and appropriate strength parameters of 
the waste, cover soil, structural fill, and foundation soils.  The computer program was used 
to calculate the minimum factor of safety against sliding along a large number of potential 
failure surfaces. 
 
 The results of the computer analyses indicate that the critical deep-seated failure 
mechanism is a sliding block-type failure involving sliding along an interface within the 
double-composite liner system.  The minimum factor of safety calculated for this critical 
mechanism was 1.89.  This calculated factor of safety is considered acceptable. 
 
6.4.6 Final Cover System Settlement Analysis

 The side slopes of the final cover will be graded to 4H:1V (25 percent).  The top slopes 
will be sloped at 5.0 percent.  The soil components of the final cover system act as a surcharge 
for the underlying waste.  Under this surcharge, the waste compresses and settles.  Uneven total 
and differential settlements of the waste may adversely affect the drainage of storm water from 
the 5.0 percent top slopes of the final cover system.  Based on GeoSyntec’s experience with 
similar projects, the total and differential settlements of the waste under the final cover system 
are not expected to be significant and adequate top slopes will maintained post-settlement to 
provide effective drainage of storm water from the top slopes.  A detailed analysis of potential 
waste settlements affecting the final cover system will be prepared for submittal with the 
closure permit application. 
 
6.4.7 Final Cover Drainage System Design

 The final cover drainage system collects the water that percolates through the 
vegetative and cap protective layers overlying the final cover drainage layer and conveys 
the water to the drainage gravel in the 10-ft wide drainage corridor along the perimeter of 
the landfill footprint.  The water eventually discharges to the storm water dry retention 
basins through the downdrain junction boxes (i.e., energy dissipaters at the downdrains 
from the top of the landfill).  The geocomposite drainage layer consists of a geotextile filter, 
a geonet drainage layer, and a geotextile friction layer with the geotextiles heatbonded to 
the geonet.  Details of the final cover drainage system are presented in the permit drawings. 
 The of geonet drainage layer, computations for maximum hydraulic head in the 
geocomposite drainage layer, and the geotextile filter design are discussed in the calculation 
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package entitled “Final Cover System Performance Evaluation” attached as Appendix M to 
this permit application. 
 
6.4.8 Surface-Water Drainage System

 Drainage swales will be incorporated in the final cover system on the top and on the 
side slopes of the landfill as indicated in the permit drawings.  The grass-lined drainage 
swales on the top of the landfill will be 1.25-ft deep and will have a slope of 1 percent.  
These drainage swales will convey water to the drainage swale along the crest of the side 
slopes, which will transfer the water to the downdrains.  The downdrains will convey the 
storm water runoff to the storm water detention basin at the toe of the landfill.  The 
downdrains consist of 24-inch diameter corrugated HDPE pipe and an energy 
dissipater/junction box. 
 
 Drainage swales on the side slopes of the landfill will be incorporated in the final cover 
system at approximately 40 ft intervals in elevation to intercept surface-water runoff.  The 
drainage swales will also convey the surface-water runoff to the downdrains, which will 
transfer the water to the storm water detention basin at the toe of the landfill.  The grass-
lined drainage swales on the side slopes will be 12-feet wide and 2-feet deep. 
 
 Design calculations confirming the adequacy of the drainage swales and the 
downdrains to convey the storm water runoff are presented in the ERP application 
(Appendix B) submitted concurrently with this permit application. 

6.5  Financial Responsibilities 

 Omni will execute a financial funding mechanism for the current estimate of closure 
and long-term care of Phase 1 of the OHD facility prior to the acceptance of waste.  A 
construction and operation permit for Phase 1 is requested by this permit application.  To 
comply with the requirements of Section 62-701.630(4), FAC, Omni will submit annual 
adjustments to the FDEP of the cost estimates for the closure and long-term care of the 
landfill.  Omni will also revise the cost estimate for closure and long-term-care of the 
landfill prior to the construction of each phase of the OHD facility.  A Financial Assurance 
Cost Estimate Form (DEP Form #62-701.900(28)) is included with this permit application 
as Appendix R.  A financial assurance document for these estimated costs will be provided 
to FDEP prior to issuance of the permit to construct and operate Phase 1. 
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