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On behalf of Sarasota County, HDR Engineering, Inc. is pleased to submit four permit
applications and full-size drawing sets, signed and sealed by a Professional Engineer, licensed in
the state of Florida for the partial closure construction of Phase I of the Class 1 Landfill at the
Central County Solid Waste Disposal Complex.

Also, enclosed with this application is a check in the amount of $7,500 made payable to the
Florida Department of Environmental Protection in accordance with the fee schedule for a Class I

Landfill closure application listed in Rule 62-701.315 (3) (a).

Please contact me with any questions at (813) 262-2776 or (813) 270-8058 with any questions.

Sincerely,
HDR ENGINEERING, INC.

7
Richard Siemering Thomas Yanoschak, P.E.
Solid Waste Section Manager Senior Project Manager
Enclosures
&o Spencer Anderson, P.E. — Sarasota County

Jack Gibson, Sarasota County
Gary Bennett, Sarasota County
Lois Rose, Sarasota County

HOR Engineering, Inc. 5426 Bay Center Drive Phone: (813) 282-2300
LTR 2010_04_19_PhaselClosureApp_Pelz.docx Suite 400 Fax: (813) 282-2430
Tampa, FL 33609-3444 www.hdrinc.com
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The completed FDEP Application form for a Closure Construction Permit is attached. SOUTHWES\

PART A “"éﬁmlf%r%f,m

PERMIT APPLICATION FORM Y Py,

The following documents are incorporated by reference into this permit application:
Reference 1: FDEP Permit No.: 130542-007-S0/01

A. Complex Class I Landfill Phase II Expansion Construction/Operation Permit Application (two 3-

ring binder volumes and plan set) dated February 2007 (received February 20, 2007), as revised,
replaced or amended (replacement pages inserted into original) dated and received June 22, 2007,
dated September 21, 2007 (received September 27, 2007), dated January 11, 2008 (received
January 16, 2008, dated March 18, 2008 (received March 19, 2008), dated April 24, 2008
(received April 25, 2008), and dated June 5, 2008 (received June 6, 2008). This information
includes, but is not limited to:

1) Operations Plan, dated March 2008 (Appendix 4) ;
2) Water Quality Monitoring Plan, Appendix C; and

3) Plan Set titled, Phase II Class I Landfill Expansion Central

4) County Solid Waste Disposal Complex (34 Sheets) dated March 2008 (received March
19, 2008) including Sheets G-02, G-05, C-04, C-05A through C-12 and C-14 through C-
21 received January 16, 2008 (inserted into March 2008 plan set) ;

5) Document entitled "Ground Water Monitoring Plan Addendum,” prepared by SCS
Engineers, dated June 28, 2002, with revisions dated July 24, 2002 [Section 2 -Leachate
Sampling Parameters] and- September 16, 2002 [Appendix A], received June 28, 2002,
July 29, 2002, and September 20, 2002; including revisions to Section 4 [Ground Water
Sampling and Parameters], prepared by PBS&J dated February 22, 2007, received
February 26, 2007 (copy inserted into Water Quality Monitoring Plan, Appendix C.)

. Plan Sheets titled, Sarasota County Phase I Class I Operations Drawings -Central County Solid

vJaste Disposal Complex ... (24" x 36" Sheets 1 through 9, 13C through 13R, and 14 through 17)
dated January 2008, signed and sealed January 7, 2008 (received January 9, 2008)

. Document entitled "Ground Water Monitoring Plan Addendum," prepared by SCS Engineers,

dated June 28, 2002, with revisions dated July 24, 2002 [Section 2 - Leachate Sampling
Parameters] and September 16, 2002 [Appendix A], received June 28, 2002, July 29, 2002, and
September 20, 2002; including revisions to Section 4 [Ground Water Sampling and Parameters],
prepared by PBS&J dated February 22, 2007, received February 26, 2007.

Reference 2: FDEP Permit No. 130542-011-SC\MM

A. Complex Class I Landfill Phase II Expansion Construction/Operation Permit Application Minor

Modification dated April 2009 (received April 23, 2009) Water Quality Monitoring Plan
Addendum Revised April 2009.

Sarasota County CCSWDC _ 1 April 2010
Phase I Closure Construction Permit Application



‘ Reference 3: FDEP Permit No.: 130542-009-SC/08

A. Central County Solid Waste Disposal Complex Class I Landfill Phase I Gas Collection and
Control System Construction and Operation Permit Application (3-ring binder & plan set) dated
December 29, 2008 (received December 30, 2008), as revised, replaced or amended (information
collated into originals*) dated March 13, 2009 (received March 26, 2009) and dated April 20,
2009 (received April 22, 2009). This information includes, but is not limited to:

1) Section 2 — Engineering Report;
2) Section 4 — Specifications; and
3) Plan Sheets titled, Permit Drawings for Central County Solid Waste Disposal Complex,

Sarasota County Phase I Gas Collection and Control System (17 Sheets) signed and sealed
April 20, 2009 (received April 22, 2009).

Sarasota County CCSWDC 2 April 2010
Phase I Closure Construction Permit Application



DEP Form # 62-701.900(1), FA.C.

Florida Department of | e soieton conmnn. cpea st

Close a Solld Waste Management Facility

Environmental Protection |eeoae aays.mo

Bob Martinez Center Incorporated in Rule: 62-701.330(3), FA.C.

2600 Blair Stone Road
Tallahassee, Florida 32399-2400

. STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

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

APPLICATION INSTRUCTIONS AND FORMS

Northwest District Northeast District Central District Southwest District South District Southeast District
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INSTRUCTIONS TO APPLY FOR A SOLID WASTE MANAGEMENT FACILITY PERMIT
l. General

Solid Waste Management Facilities shall be permitted pursuant to Section 403.707, Florida Statutes,(FS) and in accorda'
with Florida Administrative Code (FAC) Chapter 62-701. A minimum of four copies of the application shall be submitted to

the Department's District Office having jurisdiction over the facility. The appropriate fee in accordance with Rule 62-701.315,
FAC, shall be submitted with the application by check made payable to the Department of Environmental Protection (DEP).

Complete appropriate sections for the type of facility for which application is made. Entries shall be typed or printed in ink.
All blanks shall be filled in or marked "not applicable” or "no substantial change”. Information provided in support of the
application shall be marked "submitted" and the location of this information in the application package indicated. The
application shall include all information, drawings, and reports necessary to evaluate the facility. Information required to
complete the application is listed on the attached pages of this form.

I Applicatioﬁ Parts Required for Construction and Operation Permits

A Landfills and Ash Monofills - Submit Parts A through S

B. Asbestos Monofills - Submit Parts A,B,C,D,E,F,I,KM, O through S

C. Industrial Solid Waste Disposal Facilities - Submit Parts A through S

NOTE: Portions of some Parts may not be applicable.

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

. Application Parts Required for Closure Permits

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

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

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

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 2 of 39



V. Application Codes

S .- Submitted
LOCATION - Physical location of information in application
‘ N/A - Not Applicable
N/C - No Substantial Change

VI LISTING OF APPLICATION PARTS

PART A: GENERAL INFORMATION
PART B: DISPOSAL FACILITY GENERAL INFORMATION
PART C: PROHIBITIONS
PART D: SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL
PART E: LANDFILL PERMIT REQUIREMENTS
PART F: GENERAL CRITERIA FOR LANDFILLS
PART G: LANDFILL CONSTRUCTION REQUIREMENTS
PART H: HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS
PART I GEOTECHNICAL INVESTIGATION REQUIREMENTS
PART J: VERTICAL EXPANSION OF LANDFILLS
PART K: LANDFILL OPERATION REQUIREMENTS
. PART L: WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS
PART M: SPECIAL WASTE HANDLING REQUIREMENTS
PART N: GAS MANAGEMENT SYSTEM RE.QUIREMENTS
PART O: LANDFILL CLOSURE REQUIREMENTS
PART P: OTHER CLOSURE PROCEDURES
PARTQ: . LONG-TERM CARE
PART R: . FINANCIAL ASSURANCE
PART S: CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 3 of 39



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

APPLICATION FOR A PERMIT TO CONSTRUCT, OPERATE, MODIFY OR CLOSE

A SOLID WASTE MANAGEMENT FACILITY

Please Type or Print

PART A.

1.

GENERAL INFORMATION

Type of disposal facility (check all that apply):

¥ Class | Landfill

O Class |l Landfill

O Industrial Solid Waste
O Other Describe:

O Ash Monofill
O Asbestos Monofill

NOTE: Waste Processing Facilities should apply on Form 62-701.900(4), FAC;

Land Clearing Disposal Facilities should notify on Form 62-701.900(3), FAC;
Compost Facilities should apply on Form 62-701.900(10), FAC; and
C&D Disposal Facilities should apply on Form 62-701.900(6), FAC

Collected by: HDR Company/Affiliation: HDR

DEP FORM 62-701.900(1)
Effective January 6, 2010

Page 4 of 39

2. Type of application:
O Construction
0 Operation
O Construction/Operation
¥l Closure
0 Long-term Care Only
3. Classification of application:
¥l New O Substantial Modification
O Renewal O Intermediate Modification
O Minor Modification
4, Facility name: Central County Solid Waste Disposal Complex
5. DEP ID number: SWD-58-51614 County: Sarasota
6. Facility location (main entrance):
North end of Knights Trail Road.
7. Location coordinates:
Section: __1-4, 9-16 Township: 38S Range: 19E
Latitude: 27° 12! 11"  Longitude: 82° 23 16"
Datum; _ NAD 83 Coordinate Method: AutoCADD



10.

1.

12.
13.
14.
15.

16.

7

Applicant name (operating authority): Sarasota County Solid Waste Operations

Mailing address: 4000 Knights Trail Road quomis FL 34275
Street or P.O. Box City State Zip
Contact person;___Lois Rose Telephone: (_941 ) 650-0722

Title: Manager, Solid Waste

lerose@scgov.net

) . E-Mail address (if available)
Authorized agent/Consultant. ___HDR Engineering, Inc.

Mailing address: 2621 Cattlemen Road, Suite 106 Sarasota FL 34232-6212
Street or P.O. Box City State Zip
Contact person: Richard A. Siemering Telephone: ( 941 1342-2700

Title: Senior Project Manager

richard.siemering@hdrinc.com

E-Mail address (if available)

Landowner (if different than applicant): ____same as applicant
Mailing address: same as applicant

Street or P.O. Box City State Zip
Contact person: same as applicant Telephone: ( ysame as applicant

same as applicant

E-Mail address (if available)

Cities, towns and areas to be served:
‘Sarasota County, FL

Population to be served: ‘
: Five-Year
Current: 482,000 Projection: 531,000

Date site will be ready to be inspected for completion: Estimated August 2011

Expected life of the facility: years N/A
Estimated costs:

Total Construction: $0 Closing Costs: $ 11,740,465

Anticipated construction starting and completion dates:
From:January 2011 To: June 2011

Expected volume or weight of waste to be received: n/a

yds®/day tons/day gallons/day

DEP FORM 62-701.900(1)
Effective January 6, 2010

Page 5 of 39



PART B. DISPOSAL FACILITY GENERAL INFORMATION

1. Provide brief descriPtion of disposal facility design and operations planned under this application:
This application is for the closure of Phase | (approximately 55 acres) of the Central County Solid Disposal '

Complex Class [ Landfill.

2. Facility site supervisor. __ Gary Bennett

Title: General Manager Solid Waste Operation  Telephone; (241 ) 650-2079

gbennett@scgov.net
E-Mail address (if available)

3. Disposal area: Total 109 acres; Used 55 acres; Available 54 acres. '
4, Weighing scales used: ¥1 Yes O No
5. Security to prevent unauthorized use: F1 Yes [0 No
6. Charge for waste received: $lyds® 57.56 $iton
7. Surrounding land use, zoning:

O Residential O Industrial

O Agricultural O None

O Commercial #1 Other Describe:

government use and open use conservation

8. Types of waste received:
# Household # C & D debris
@1 Commercial ¥l Shredded/cut tires
O Incinerator/WTE ash ¥ Yard trash
¥ Treated biomedical O Septic tank '
#1 Water treatment sludge 1 Industrial

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 6 of 39



10.
11.

12.

13.

14.

16.
17.

18.

19.

20.

O Air treatment sludge ¥ Industrial sludge

Agricultural Domestic sludge
Asbestos O Other Describe:

Salvaging permitted: O Yes #1 No

Attendant: 71 Yes [ No Trained operator; @ Yes O No

Trained spotters: 1 Yes 0O No Number of spotters used: 1

Site located in: O Floodplain O Wetlands Other:
Uplands

Days of operation:Monday through Saturday

Hours of operation: 8:00AM to 5:00PM

Days Working Face covered: Monday through Saturday

Elevation of water table: 20.5 ft. Datum Used: NGVD 1929

Number of monitoring wells: 10

Number of surface monitoring points: 2

Gas controls used: ¥ Yes [0 No Type controls: ¥ Active I Passive
Gas flaring: ¥1 Yes 0O No Gas recovery: ¥ Yes [l No

Landfill unit liner type:

O Natural soils O Double geomembrane

[ Single clay liner ' [J Geomembrane & composite
O Single geomembrane J Double composite

¥l Single composite J None

0 Slurry wall O Other Describe:

A single composite liner for Phase | Landfill.

DEP FORM 62-701.900(1)
Effective January 8, 2010

Page 7 of 39



21. Leachate collection method:

71 Collection pipes @ Sand layer
71 Geonets O Gravel layer
O Well points O Interceptor trench
O Perimeter ditch O None
01 Other Describe:
22, Leachate storage method:
i Tanks O Surface impoundments
OO Other Describe:
23. Leachate treatment method:
00 Oxidation OO0 Chemical treatment
O Secondary O Settling
OO0 Advanced O None
¥1 Other '
Off-site treatment.

24. Leachate disposal method:

O Recirculated ¥l Pumped to WWTP ,

O Transported to WWTP 0O Discharged to surface wateriwetland
01 Injection well 01 Percolation ponds

{1 Evaporation : {1 Spray Irrigation

O Other

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 8 of 39



25. For leachate discharged to surface waters:

Name and Class of receiving water:
N/A

26. Storm Water:

Collected: 11 Yes O No

Type of treatment:
Retention Ponds

Name and Class of receiving water:
Cow Pen Slough, Class Il

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

FDEP 58-0272622-001

DEP FORM 62-701.800(1)

Effective January 6, 2010
Page 9 of 39



PART C. PROHIBITIONS (62-701.300, FAC)

S LOCATION NA  NCc '

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

1 v O 2. If the facility qualifies for any of the exemptions contained in Rules 62-
701.300(12) through (18), FAC, then document this qualification(s).

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

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

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

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

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

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

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

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

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

s LOCATION NA  NC

] Application ] ] 1. Four copies, at minimum, of the completed application form, all

DEP FORM 62-701.900(1)
Effective January 6, 2010

supporting data and reports; .
(62-701.320(5)(a),FAC)

Page 10 of 39



] LOCATION

Application

.ﬁignature Page

Attached with
Application

Application
] Signature Page

Attached with
Application

Attached with
Application

Part O

@

Appendix A

Appendix A
Drawing 00G-01

] Reference 1

n Reference 1

Appenidx A Drawings

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

NiC

PART D CONTINUED

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

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

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

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

5. Permit fee specified in Rule 62-701.315, FAC in check or money order,

payable to the Department;
(62-701.320(7)(c),FAC)

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

the following format: a cover sheet, text printed on 8 1/2 inch by 11 inch
consecutively numbered pages, a table of contents or index, the body of
the report and all appendices including an operation plan, contingency
plan, illustrative charts and graphs, records or logs of tests and
investigations, engineering calculations; (62-701.320(7)(d),FAC)

7.0Operation Plan and Closure Plan; (62-701.320(7)(e)1,FAC)
8. Contingency Plan; (62-701.320(7)(e)2,FAC)

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

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

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

b. A vicinity map or aerial photograph no more than 1 year old
showing the facility site and relevant surface features located
within 1000 feet of the facility;

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

d. Other necessary details to support the engineering report,

including referencing elevations to a consistent, nationally
recognized datum and identifying the method used for collecting
latitude and longitude data.

Page 11 of 39



DEP FORM 62-701.800(1)
Effective January 6, 2010

S LOCATION N/A NIC PART D CONTINUED

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

N U 11. For facilities owned or operated by a county, provide a description of
how, if any, the facilities covered in this application will contribute to the
county's achievement of the waste reduction and recycling goals contained
in Section 403.706,FS; (62-701.320(7)(h),FAC)

PartD.12 O O 12. Provide a history and description of any enforcement actions taken by
the Department against the applicant for violations of applicable statutes,
rules, orders or permit conditions relating to the operation of any solid
waste management facility in this state;

(62-701.320(7)(i),FAC)

Ci Ci 13. Proof of publication in a newspaper of general circulation of notice of
application for a permit to construct or substantially modify a solid waste
management facility; (62-702.320(8),FAC)

] 1 14. Provide a description of how the requirements for airport safety will be
achieved including proof of required notices if applicable. If exempt,
explain how the exemption applies; (62-701.320(13),FAC)

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

- PARTE. LANDFILL PERMIT REQUIREMENTS (62-701.330, FAC)

s LOCATION N/IA NIC

] 1 1. Regional map or aerial photograph no more than 5 years old showing all
airports that are located within five miles of the proposed landfill; (62-
701.330(3)(a),FAC)

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

] 1 a. Dimensions;

[ 1 b. Locations of proposed and existing water quality monitoring

wells;

O ]

c. Locations of soil borings; .

Page 12 of 38



] LOCATION

DEP FORM 62-701.800(1)
Effective January 6, 2010

N/A

PART E CONTINUED

d. Proposed plan of trenching or disposal areas;

e. Cross sections showing original elevations and proposed final

contours which shall be included either on the plot plan or on
separate sheets;

f. Any previously filled waste disposal areas;

g. Fencing or other measures to restrict access.

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

a. Proposed fill areas;

b. Borrow areas;

c. Access roads;

d. Grades required for proper drainage;
e. Cross sections of lifts;

f. Special drainage devices if necessary;
g. Fencing;

h. Equipment faci]ities:

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

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

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

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

Page 13 of 39



S LOCATION NIA NIC PART E CONTINUED

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

1 O 5. Provide evidence that an approved laboratory shall conduct water
quality monitoring for the facility in accordance with Chapter 62-160,FAC;
(62-701.330(3)(g),FAC)

O O 6. Provide a statement of how the applicant will demonstrate financial
responsibility for the closing and long-term care of the landfill;
(62-701.330(3)(h),FAC)

PARTF. GENERAL CRITERIA FOR LANDFILLS (62-701.340,FAC)

S LOCATION N/A NIC

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

O O 2. Describe how the minimum horizontal separation between waste '
deposits in the landfill and the landfill property boundary shall be 100 feet,
measured from the toe of the proposed final cover slope;
(62-701.340(3)(c),FAC)

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

S LOCATION NIA NIC

O O 1. Describe how the landfill shall be designed so that solid waste disposal
units will be constructed and closed at planned intervals throughout the
design period of the landfill and shall be designed to achieve a minimum
factor of safety of 1.5 using peak strength values to prevent failures of side
slopes and deep-seated failures; (62-701.400(2),FAC)

O O 2. Landfill iner requirements; (62-701.400(3),FAC)

L1 O a. General construction requirements; (62-701.400(3)(a),FAC):

0 4 O (1 Provide test information and documentation to ensure the

DEP FORM 62-701.900(1)
Effective January 6, 2010

liner will be constructed of materials that have approp
physical, chemical, and mechanical properties to pre
failure; '
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S LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

(2)

(3)

(4)

()

PART G CONTINUED

Document foundation is adequate to prevent liner failure;

Constructed so bottom liner will not be adversely impacted
by fluctuations of the ground water;

Designed to resist hydrostatic uplift if bottom liner located
below seasonal high ground water table;

Installed to cover all surrounding earth which could come
into contact with the waste or leachate.

b. Composite liners; (62-701.400(3)(b),FAC)

(1

(2)

3)

Upper geomembrane thickness and properties;

Design leachate head for pimary LCRS including
leachate recirculation if appropriate;

Design thickness in accordance with Table A and number
of lifts planned for lower soil component.

c. Double liners; (62-701.400(3)(c),FAC)

(1

)

(3)

(4)

Upper and lower geomembrane thicknesses and
properties;

Design leachate head for primary LCRS to limit the head
to one foot above the liner;

Lower geomembrane sub-base design;

Leak detection and secondary leachate collection system
minimum design criteria (k 2 10 cm/sec, head on lower
liner <1 inch, head not to exceed thickness of drainage
layer);

d. Standards for geosynthetic components; (62-
701.400(3)(d),FAC)

Page 15 of 39



s LOCATION NA  NC

PART G CONTINUED

Factory and field seam test methods to ensure all .

O O (1)
geomembrane seams achieve the minimum
specifications;

] ] (2) Geomembranes to be used shall pass a continuous spark
test by the manufacturer;

] ] (3) Design of 24-inch-thick protective layer above upper
geomembrane liner;

] ] (4) Describe operational plans to protect the liner and
leachate collection system when placing the first layer of
waste above
24-inch-thick protective layer.

] ] (5) HDPE geomembranes, if used, meet the specifications in
GRI GM13 and LLDPE geomembranes, if used, meet the
specifications in GRI GM17;

] ] (6) PVC geomembranes, if used, meet the specifications in
PGl 1104; .

] ] (7) Interface shear strength testing results of the actual
comporients which will be used in the liner system;

L] ] (8) Transmissivity testing results of geonets if they are used
in the liner system,;

[ : ] 9) Hydraulic conductivity testing results of geosynthetic clay
liners if they are used in the liner system;

L] ] €. Geosynthetic specification requirements; (62-

701.400(3)(e),FAC)

O ‘ 0O )

O O @)

DEP FORM 62-701.900(1)
Effective January 6, 2010

Definition and qualifications of the designer, manufacturer,
installer, QA consultant and laboratory, and QA program;

Material specifications for geomembranes,
geocomposites, geotextiles, geogrids, and geonets;
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[

LOCATION

DEP FORM 62-701.900(1)
Eftective January 6, 2010

N/A

Nic

(3)

4

(®)

(6)

(7)

PART G CONTINUED

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

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

Geotextile and geogrid specifications including handling
and placement, conformance testing, seams and
overlaps, repair, and placement of soil materials and any
overlying matenals;

Geonet and geocomposite specifications including
handling and placement, conformance testing, stacking
and joining, repair, and placement of soil materials and
any overlying materials;

Geosynthetic clay liner specifications including handling
and placement, conformance testing, seams and
overlaps, repair, and placement of soil material and any
overlying matenals;

f. Standards for soil liner components (62-710.400(3)(f),FAC):

M

()

@)

Description of construction procedures including

overexcavation and backfilling to preclude structural
inconsistencies and procedures for placing and
compacting soil component in layers;

Demonstration of compatibility of the soil component with

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

Procedures for testing in-situ soils to demonstrate they
meet the specifications for soil liners;

Page 17 of 39



s LOCATION NA NiC PART G CONTINUED

O 1 ()] Specifications for soil component of liner including at a.
minimum:
O . . 1 (@) Allowable particle size distribution, Atterberg

limits, shrinkage limit,

O O (b)  Placement moisture and dry density criteria;
O /] 1 (©) Maximum laboratory-determined saturated
) hydraulic conductivity using simulated leachate;

O N (d) Minimum thickness of soil liner;

O n (e) Lift thickness;

] ] ® Surface preparation (scarification);
O N (@  Type and percentage of clay mineral within the

: soil component; .

O n (5) Procedures for constructing and using a field test section

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

O I:I g. If a Class Il landfill is to be constructed with a bottom liner

system, provide a description of how the minimum requirements
for the liner will be achieved.

O 1 3. Leachate collection and removal system (LCRS);

(62-701.400(4),FAC)

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

O N @) Constructed of materials chemically resistant to the waste
and leachate;

O O 2) Have sufficient mechanical properties to prevent collapse
under pressure;

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 18 of 39



s LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

NIA

PART G CONTINUED

(3) Have granular matenial or synthetic geotextile to prevent
clogging;

4) Have method for testing and cleaning clogged pipes or
contingent designs for rerouting leachate around failed
areas;,

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

(1) Bottom 12 inches having hydraulic conductivity = 1 x 10
cm/sec;

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

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

4) Demonstration that synthetic drainage material, if used, is
equivalent or better than granular material in chemical
compatibility, flow under load and protection of
geomembrane liner.

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

a. Describe general procedures for recirculating Iéachate;

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

¢. Describe procedures for preventing perched water conditions
and gas buildup;

d. Describe altemate methods for leachate management when it

cannot be recirculated due to weather or runoff conditions, surface
seeps, wind-blown spray, or elevated levels of leachate head on
the liner; :

e. Describe methods of gas management in accordance with Rule
62-701.530, FAC;

Page 19 of 39



] LOCATION

n

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

NIC

O

PART G CONTINUED

f. If leachate irrigation is proposed, describe treatment method.
and standards for leachate treatment prior to irrigation over final
cover and provide documentation that inigation does not

contribute significantly to leachate generation.

5.Leachate storage tanks and leachate surface impoundments; (62-

701.400(6),FAC)

a. Surface impoundment requirements; (62-701.400(6)(b),FAC)

4] Documentation that the design of the bottom liner will not
be adversely impacted by fluctuations of the ground water;

(2) Designed in segments to allow for inspection and repair
as needed without interruption of service;

(3) General design requirements;

(@)

(b)

(©

(d)

Double liner system consisting of an upper and
lower 60-mil minimum thickness geomembrane;

Leak detection and collection system with .
hydraulic conductivity = 1 cm/sec;

Lower geomembrane placed on subbase = 6

inches thick with k <1 10 cm/sec or on an
approved geosynthetic clay liner with
k<1 10~ cm/sec;

Design calculation to predict potential leakage
through the upper liner;

(e) Daily inspection requirements and notification and
corrective action requirements if leakage rates
exceed that predicted by design calculations;

4) Description of procedures to prevent uplift, if applicable;
(5) Design calculations to demonstrate minimum two feet of

freeboard will be maintained:;

6) Procedures for controlling vectors and off-site odors.
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s LOCATION

]

DEP FORM 62-701.900(1)
Effective January 8, 2010

NiA

NIC PART G CONTINUED

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

L1 (1) Describe tank materials of construction and ensure
foundation is sufficient to support tank;

L1 (2) Describe procedures for cathodic protection if needed for
the tank;

£l 3 Describe exterior painting and interior lining of the tank to
protect it from the weather and the leachate stored;

£l “4) Describe secondary containment design to ensure
adequate capacity will be provided and compatlblllty of
materials of construction;

| (5) Describe design to remove and dispose of stormwater
from the secondary containment system;

L1 (6) Describe an overfill prevention system such as level
sensors, gauges, alarms and shutoff controls to prevent
overfilling;

Ol €8] Inspections, corrective action and reporting requirements;

Ol (@ Overfill prevention system weekly;

[ (b) Exposed tank exteriors weekly;

[ (© Tank interiors when tank is drained or at least

every three years;

[ (d) Procedures for immediate corrective action if

failures detected;

L1 (e) Inspection reports available for department

review.

L1 c. Underground leachate storage tanks; (62-701.400(6)(d),FAC)
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S LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

(1)

)

@)

(4)

PART G CONTINUED

Describe materials of construction; .

A double-walled tank design system to be used with the
following requirements;

(@) Interstitial space monitoring at least weekly;

(b) Corrosion protection provided for primary tank
interior and extemnal surface of outer shell;

(©) Interior tank coatings compatible with stored
leachate;

d) Cathodic protection inspected weekly and
repaired as needed;

Describe an overfill prevention systemn such as level

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

Inspection reports available for department review. .

d.Schedule provided for routine maintenance of LCRS; (62-
701.400(6)(e),FAC)

6.Liner systems construction quality assurance (CQA); (62-
701.400(7),FAC)

a. Provide CQA Plan including:

(1)

@)

©)

@)

Specifications and construction requirements for liner
system;

Detailed description of quality control testing procedures
and frequencies;

ldentification of supervising professional engineer;

Identify responsibility and authority of all appropriate
organizations and key personnel involved in the .
construction project;
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s LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

NIA

Nc

PART G CONTINUED

5 State qualifications of CQA professional engineer and
support personnel;

6) Description of CQA reporting forms and documents;

b. An independent aboratory experienced in the testing of
geosynthetics to perform required testing;

7. Soil Liner CQA (62-701.400(8)FAC)

a. Documentation that an adequate borrow source has been

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

b. Description of field test section construction and test methods to
be implemented prior to liner installation;

c. Description of field test methods including rejection criteria and
corrective measures to insure proper liner installation.

8. Surface water management systems; (62-701.400(9),FAC)

a. Provide a copy of a Department permit for stormwater control or
documentation that no such permit is required,;

b. Design of surface water management system to isolate surface
water from waste filled areas and to control stormwater run-off;

c. Details of stormwater control design including retention ponds,
detention ponds, and drainage ways;

9. Gas control systems; (62-701.400(10),FAC)

a. Provide documentation that if the landfill is receiving degradable

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

10. For landfills designed in ground water, provide documentation that the

landfill will provide a degree of protection equivalent to landfills designed
with bottom liners not in contact with ground water; (62-701.400(11),FAC)
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PART H. HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS (62-701.410(1), FAC)

S LOCATION

]

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

NiC

O

O

t

1. Submit a hydrogeological investigation and site report including at least
the following information:

a. Regional and site specific geology and hydrogeology;

b. Direction and rate of ground water and surface water flow
including seasonal variations;

c. Background quality of ground water and surface water;
d. Any on-site hydraulic connections between aquifers;

e. Site stratigraphy and aquifer characteristics for confining layers,

semi-confining layers, and all aquifers below the landfill site that
may be affected by the landfill;

f. Description of topography, soil types and surface water drainage

systems; .

g. Inventory of all public and private water wells within a one-mile

radius of the landfill including, where available, well top of casing
and bottom elevations, name of owner, age and usage of each
well, stratigraphic unit screened, well construction technique and
static water level;

h. ldentify and locate any existing contaminated areas on the site;

i. Include a map showing the locations of all potable wells within
500 feet of the waste storage and disposal areas;

2. Report signed, sealed and dated by PE and/or PG.
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PART I. GEOTECHNICAL INVESTIGATION REQUIREMENTS (62-701.410(2),FAC)

s LOCATION NIA
I
[
[
|
[
[
[
®
[
o
[

DEP FORM 62-701.900(1)
Effective January 6, 2010

Nic

[

1. Submit a geotechnical site investigation report defining the engineering
properties of the site including at least the following:

a. Descniption of subsurface conditions including soil stratigraphy
and ground water table conditions;

b. Investigate for the presence of muck, previously filled areas, soft
ground, lineaments and sink holes;

c. Estimates of average and maximum high water table across the
site;

d. Foundation analysis including:

1) Foundation bearing capacity analysis;

2) Total and differential subgrade settlement analysis;
(3) Slope stability analysis;

e. Description of methods used in the investigation and includes

soil boring logs, laboratory results, analytical calculations, cross
sections, interpretations and conclusions;

f. An evaluation of fault areas, seismic impact zones, and unstable
areas as described in 40 CFR 258.13, 40 CFR 258.14 and 40
CFR 258.15.

2. Report signed, sealed and dated by PE and/or PG.
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PART J. VERTICAL EXPANSION OF LANDFILLS (62-701.430,FAC)

S LOCATION

I

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

Nic

O

1. Describe how the vertical expansion shall not cause or contribute to

leachate leakage from the existing landfill, shall not cause objectionable
odors, or adversely affect the closure design of the existing landfill;

2. Describe how the vertical expansion over unlined landfills will meet the

requirements of Rule 62-701.400, FAC with the exceptions of Rule 62-
701.430(1)(c),FAC;

3. Provide foundation and settlement analysis for the vertical expansion;

4. Provide total settlement calculations demonstrating that the final

elevations of the lining system, that gravity drainage, and that no other
component of the design will be adversely affected;

5. Minimum stability safety factor of 1.5 for the lining system component
interface stability and deep stability;

6. Provide documentation to show the surface water management system
will not be adversely affected by the vertical expansion;

7. Provide gas control designs to prevent accumulation of gas under th’
new liner for the vertical expansion.
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PART K. LANDFILL OPERATION REQUIREMENTS (62-701.500,FAC)

S LOCATION N/A N/IC

L 1 1. Provide documentation that landfill will have at least one trained
operator during operation and at least one trained spotter at each working
face;

(62-701.500(1),FAC)

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

[ 7] ] a. Designating responsible operating and maintenance personne!;

O] 1 b. Emergency preparedness and response, as required in

subsection 62-701.320(16), FAC;

L] 1 c. Controlling types of waste received at the landfill;

1 O d. Weighing incoming waste;

Ll 4] O e. Vehicle traffic control and unloading;

, [ f. Method and sequence of filling waste;

H 1 g. Waste compaction and application of cover;

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

1 [ o i. Water quality monitoring.

1 | j. Maintaining and cieaning the leachate collection system;

O |l 3. Provide a description of the landfill operation record to be used at the
landfill; details as to location of where various operational records will be
kept (i.e. FDEP permit, engineering drawings, water quality records, etc.)
(62-701.500(3),FAC)

1 O 4. Describe the waste records that will be compiled monthly and provided
to the Department annually;

(62-701.500(4),FAC)
. A l 5. Describe methods of access control; (62-701.500(5),FAC)

DEP FORM 62-701.900(1)
Effective January 6, 2010
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S LOCATION

O

DEP FORM 62-701.800(1)
Effective January 6, 2010

N/A

NiC

PART K CONTINUED

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

discourage disposal of unauthorized wastes at the landfill; (62-
701.500(6),FAC)

7. Describe procedures for spreading and compacting waste at the landfill
that include: (62-701.500(7),FAC)

a. Waste layer thickness and compaction frequencies;

b. Special considerations for first layer of waste placed above liner
and leachate collection system;

c. Slopes of cell working face and side grades above land surface,
planned lift depths during operation;

d. Maximum width of working face;

e. Description of type of initial cover to be used at the facility tha
controls:

1) Vector breeding/animal attraction
(2) Fires

3) Odors

4) Blowing fitter

5) Moisture infiltration

f. Procedures for applying initial cover including minimum cover
frequencies;

g. Procedures for applying intermediate cover;
h. Time frames for applying final cover;

i. Procedures for controlling scavenging and salvaging.
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S LOCATION

DEP FORM 62-701.200(1)
Effective January 6, 2010

NA

N/IC PART K CONTINUED

[l . Description of litter policing methods;

| k. Erosion control procedures.

1 8. Describe operational procedures for leachate management including;

(62-701.500(8),FAC)

] a. Leachate level monitoring, sampling, analysis and data results
submitted to the Department;
1 b. Operafion and maintenance of leachate collection and removal

system, and treatment as required,;

] ¢. Procedures for managing leachate if it becomes regulated as a
hazardous waste;
L] d. ldentification of treatment or disposal facilities that may be used

for off-site discharge and treatment of leachate;

0. e. Contingency plan for managing leachate during emergencies or
equipment problems;
O f. Procedures for recording quantities of leachate generated in

gal/day and including this in the operating record;

] g. Procedures for comparing precipitation experienced at the
landfill with leachate generation rates and including this
inforrnation in the operating record;

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

1 9. Describe how the landfill receiving degradable wastes shall implement a
gas management system meeting the requirements of Rule 62-701.530,
FAC;

(62-701.500(9),FAC)

O 10. Describe procedures for operating and maintaining the landfill

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

DEP FORM 62-701.900(1)
Effective January 6, 2010

NIA

PART K CONTINUED

11. Equipment and operation feature requirements; (62-701.500(1 1),F.

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

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

¢. Communications equipment;
d. Dust control methods;

e. Fire protection capabilities and procedures for notifying local fire
department authorities in emergencies;

f. Litter control devices;

g. Signs indicating operating authority, traffic flow, hours of
operation, disposal restrictions. .

12. Provide a description of all-weather access road, inside perimeter road
and other roads necessary for access which shall be provided at the

(62-701.500(12),FAC)

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

a. Records used for developing permit applications and

supplemental information maintained for the design period of the
landfill;

b. Monitoring information, calibration and maintenance records,

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

c¢. Maintain annual estimates of the remaining life of constructed

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

d. Procedures for archiving and retrieving records which are n‘
than five year old.
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PART L. WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS (62-701.510, FAC)

"‘ LOCATION

O PartL

O Part L

O Part L

O PartL

| PartlL

O PartL

i PartL

O Part L

O PartL

O PartL

O PartL

n PartL

N PartL

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

O

NC

1. Water quality and leachate monitoring plan shall be submitted

describing the proposed ground water, surface water and leachate
monitoring systems and shall meet at least the following requirements;

1 a. Based on the information obtained in the hydrogeological
investigation and signed, dated and sealed by the PG or PE who
prepared it; (62-701.510(2)(a),FAC)

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

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

| (1) Detection wells [ocated downgradient from and within 50
feet of disposal units;

2 Downgradient compliance wells as required;

(3) Background wells screened in all aquifers below the
landfill that may be affected by the landfill,

) Location information for each monitoring well;

(5) Well spacing no greater than 500 feet apart for
downgradient wells and no greater than 1500 feet apart
for upgradient wells unless site specific conditions justify
altemate well spacings;

6) Well screen locations properly selected;

(7) Monitoring wells constructed to provide representative
ground water samples;

8) Procedures for properly abandoning monitoring wells;

| 9 Detailed description of detection sensors if proposed.

d. Surface water monitoring requirements; (62-701.510(4),FAC)
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s LOCATION NIA  NIC PART L CONTINUED

[] Sectionl 1 N Location of and justification for all proposed surface water
monitoring points;

[] Sectionl 1 (2)  Each monitoring location to be marked and its position
determined by a registered Florida land surveyor;

[] Sectionl. 1 e. Leachate sampling locations proposed; (62-701.510(5),FAC)

[] Sectionl O f. Initial and routine sampling frequency and requirements; (62-
701.510(6),FAC)

[] Sectionl d M Initial background ground water and surface water

sampling and analysis requirements;

[] SectionL ] @ Routine leachate sampling and analysis requirements;

[] Sectionl 1 (3) Routine monitoring well sampling and analysis
requirements; .

] Section L 7 . " .

1 @ Routine surface water sampling and analysis
requirements.

[] SectionL d g. Describe procedures for implementing evaluation monitoring,
prevention measures and cormrective action as required; (62-
701.510(7),FAC)

[] Sectionl O h. Water quality monitoring report requirements;(62-
701.510(9),FAC)

[] SectionL O (1)  Semi-annual report requirements (see paragraphs 62

701.510(6)(c),(d)and (e) for sampling frequencies);

[7] SectionLh.(2) I O (2)  Documentation that the water quality data shall be
provided to the Department in an electronic format
consistent with requirements for importing into
Depariment databases, unless an altemate form of
submittal is specified in the permit.

[7] SectionLh. (3) N 1 (3)  Two and one-half year report requirements, or every
years if in long-term care, signed, dated and sealed b
or PE.

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART M. SPECIAL WASTE HANDLING REQUIREMENTS (62-701.520, FAC)

‘ LOCATION NA  NC

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

L 1 2. Describe procedures for landfilling shredded waste; (62-
701.520(2),FAC)

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

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

[] ] 5. Describe procedures for disposal of biological wastes; (62-701.520(5),
FAC)

PART N. GAS MANAGEMENT SYSTEM REQUIREMENTS (62-701.530,FAC)

s LOCATION NA  NC

g PartN.1 [l 1. Provide the design for a gas management system that will (62-

‘ 701.530(1), FAC):

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

[ PartN.1 [l b. Be designed for site-specific conditions;

[] PartN.1 [ c. Be designed to reduce gas pressure in the interior of the landfill;

[ PartN.A L] d. Be designed to not interfere with the liner, leachate control
system or final cover.

[] PartN2 ] 2. Provide documentation that will describe locations, construction details
and procedures for monitoring gas at ambient monitoring points and with
soil monitoring probes; (62-701.530(2), FAC):

[ P?n N3 ] 3. Provide documentation describing how the gas remediation plan and
odor remediation plan will be implemented; (62-701.530(3), FAC):

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

‘Part N4

DEP FORM 62-701.900(1)
Effective January 6, 2010
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DEP FORM 62-701.900(1)
Effective January 6, 2010

s LOCATION NA  NC PART N CONTINUED

[ PartN4 O a. Information required in Rules 62-701.320(7) and 62-701.330(3),
FAC supplied,;

[] PartN4 ] b. Information required in Rule 62-701.600(4), FAC supplied
where relevant and practical;

[J PartN4 O c. Estimate of current and expected gas generation rates and
description of condensate disposal methods provided,;

[J PartN4 O d. Description of procedures for condensate sampling, analyzing
and data reporting provided;

[] PartN4 ] e. Closure plan provided describing methods to control gas after
recovery facility ceases operation and any other requirements
contained in Rule 62-701.400(10), FAC;

[J PartN4 O f. Performance bond provided to cover closure costs if not alre
included in other landfill closure costs.

PART O. LANDFILL FINAL CLOSURE REQUIREMENTS (62-701.600,FAC)

s LOCATION NA  NC

Part 0.1 O O 1. Closure permit requirements; (62-701.600(2),FAC)

PartO.1.a O ] a. Application submitted to Department at least 90 days prior to
final receipt of wastes;

Part O0.1b O ] b. Closure plan shall include the following:

Part 0.2 O O ) Closure design plan;

Part 0.3 O O (2) Closure operation plan;

[7] PartQ O O (3) Plan for long-term care;

PartR O O

4) A demonstration that proof of financial responsibility f
long-term care will be provided.

Page 34 of 39



s LOCATION

Part 0.2

Part O0.2.a

Part 0.2.b

Part O.2.c

Part 0.2.d

PartO.2.e

Part O.2.f

Q’art 0.21.(1)

Part 0.2.f.(2)

Part 0.2.f.(3)

Part O.2.f.(4)

Part O.2.f, (5)

Part O.2.g.

Part 0.2.g.(1)

"art 0.2.4.(2)

DEP FORM 62-701.900(1)
Effective January 6, 2010

NA

]

NIC PART O CONTINUED

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

1 a. Plan sheet showing phases of site closing;

1 b. Drawings showing existing topography and proposed final
grades;

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

] d. Final elevations before settlement;

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

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

] f. Final cover installation plans including:

] N G)) CQA plan for installing and testing final cover;

1 (2 Schedule for installing final cover after final receipt of
waste;

] 3) Description of drought-resistant species to be used in the
vegetative cover;

] (4) Top gradient design to maximize runoff and minimize
erosion;

1 5) Provisions for cover material to be used for final cover
maintenance.

1 g. Final cover design requirements:

O (1) Protective soil layer design:;

] ) Barrier soil layer design;
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7]

LOCATION

Part 0.2.g.(3)

Part 0.2.g. (4

Part 0.2.g. (5)

Part 0.2.g. (6)

Part Q.2.h

Part Q.2.i

¥ Part O.2,j. and Part N.1

¥ Part 0.3

Part 0.3.a.

Part 0.3.b.

Part O.3.c.

Part 0.3.d.

Part O.3.e.

¥ Part 0.4

0O Part O4.a.

Part 0.4.b.

DEP FORM 62-701.800(1)
Effective January 6, 2010

O

PART O CONTINUED

(3) Erosion control vegetation;

4) Geomembrane barrier layer design,;

5) Geosynthetic clay liner design if used;

6) Stability analysis of the cover system and the disposed
waste.

h. Proposed method of stormwater control;

i. Proposed method of access control;

j. Description of the proposed or existing gas management system
which complies with Rule 62-701.530, FAC.

3. Closure operation plan shall include:(62-701.600(4),FAC) .

a. Detailed description of actions which wiil be taken to close the
landfill;

b. Time schedule for completion of closing and long-term care;

c. Describe proposed method for demonstrating financial
assurance for long-term care;

d. Operation of the water quality monitoring plan required in Rule
62-701.510, FAC.

e. Development and implementation of gas management system
required in Rule 62-701.530, FAC.

4. Certification of closure construction completion including: (62-
701.600(6),FAC)

a. Survey monuments; (62-701.600(6)(a),FAC)

b. Final survey report; (62-701.600(6)(b),FAC) .
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s LOCATION NA  NC PART O CONTINUED

Part 0.5 O [0 5. Declaration to the public; (62-701.600(7),FAC)

[7] Part0.6 O [ . Official date of closing; (62-701.600(8),FAC)

Part0.7 O O 7. Justification for and detailed description of procedures to be followed for
temporary closure of the landfill, if desired; (62-701.600(9),FAC)

PARTP. OTHER CLOSURE PROCEDURES (62-701.610,FAC)

s LOCATION NA NC

[v] PartP ] N 1. Describe how the requirements for use of closed solid waste disposal
areas will be achieved;(62-701.610(1),FAC)

Part P.2 L] I 2. Describe how the requirements for relocation of wastes will be achieved;
(62-701.610(2), FAC)

’T Q. LONG-TERM CARE (62-701.620,FAC)

S LOCATION NA NC

Part Q.1 O O 1. Maintaining the gas collection and monitoring system;
(62-701.620(5), FAC)

[ PartQ2 1 2. Stabilization report requirements; (62-701.620(6),FAC)

[7] PartQ3 O [0  3.Rightof access;(62-701.620(7),FAC)

Part Q4 L] H 4. Requirements for replacement of monitoring devices;
(62-701.620(8),FAC)

PartQ> L] [l 5. Completion of long-term care signed and sealed by professional

DEP FORM 62-701.900(1)
Effective January 6, 2010

engineer (62-701.620(9), FAC).
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PART R. FINANCIAL ASSURANCE (62-701.630,FAC)
s LOCATION NA  NC
PartR.1 O ] 1. Provide cost estimates for closing, long-term care, and corrective action

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

PartR.2 Ol ] 2. Describe procedures for providing annual cost adjustments to the

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

PartR3 ] ] 3. Describe funding mechanisms for providing proof of financial assurance
and include appropriate financial assurance forms; (62-701.630(5),(6),8(9),
FAC).

] ] 4. Provide documentation and the appropnate forms for delaying
submitting proof of financial assurance for solid waste disposal units that
qualify;
(62-701.630(2)(c), FAC). .

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART S.

‘ Applicant;

The undersigned applicant or authorized representative of

information are an application for a

Landfill Closure

CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

Sarasota County

is aware that statements made in this form and attached

Permit from the Florida Department of

Environmental Protection and certifies that the information in this application is true, correct and complete to the best
of his/her knowledge and belief. Further, the undersigned agrees to comply with the provisions of Chapter 403,
Florida Statutes, and all rules and regulations of the Department. It is understood that the Permit is not transferable,

and Departme

Lol

Signature of Applicant or Agent

Lois Rose, Manager, Solid Waste
Name and Title (please type)

lerose@scgov.net
E-Mail address (if available)

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

4000 Knights Trail Road
Mailing Address

Nokomis, Florida 34275
City, State, Zip Code

( 941)  650-0722

Telephone Number

Date: L'\ !Zo\l\b

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

‘ Professional Engineer registered in Florida (or Public Officer if authorized under Sections 403.707 and 403.7075,

Florida Statutes):

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

proper maintenance and operation of the facility.

L. . S

v Signatuge”™

Thomas M. Yanoschak, P.E., Proj. Eng.
Name and Title (please type)

FL PE #44200 HDR CA#4213
Florida Registration Number
(please affix seal)

DEP FORM &2-701.800(1)
Effective January 6, 2010

3733 National Drive, Suite 207
Mailing Address

Raleigh, North Carolina
City, State, Zip Code

thomas.yanoschak@hdrinc.com
E-Mail address (if available)

(919)  783-1118

Telephone Number

Date: * /32 F/ZIQ
Wi,

/,
\
DeeMetMos 7,

\“ WCENSS™, .0'5'
S&7 “FZ
=,/ No.44200

H
* ]
H

///
O,
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. PART B :
DISPOSAL FACILITY GENERAL INFORMATION

General information about the Central County Solid Waste Disposal Complex (CCSWDC) Class I landfill
is described on pages 4 through 8 under Tab FDEP Permit Application, Section A.

Evidence that the landfill is located on a property recorded as a disposal site was provided as part of the
permit application in Reference 1. This information has not changed.

Sarasota County CCSWDC 3 April 2010
Phase I Closure Construction Permit Application



. PART D
PERMIT REQUIREMENTS

D.10 PROPERTY OWNERSHIP

Please refer to the documents submitted/referenced as part of Reference 1 listed in Part A. There have
been no changes to this information.

D.12 ENFORCEMENT ACTION HISTORY

The following enforcement actions have occurred since submittal of the Phase II Construction/Operations
Permit Application (Reference 1):

Executed Consent Order OGC Case No. 08-1728 dated October 8, 2008.

Sarasota County CCSWDC 4 April 2010
Phase I Closure Construction Permit Application



PART LL
WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS

An addendum to the CCSWDC Water Quality Monitoring Plan (WQMP) was submitted as part of
Reference 2 that expanded the previously permitted monitoring system to include the Phase II expansion
area. No changes to the amended water quality and leachate monitoring requirements are anticipated for
the Phase I closure.

L.2.h.(2) Electronic Data Submittal

Electronic water quality data will be submitted to the Department in a format consistent with importing
into the Department database or as specified in the permit.

L.2.h.(3) Summary Reports

A technical report, signed and sealed by a professional geologist or engineer, shall be submitted to the
Department every two and one-half years during the active life of the facility, and every five years during
the long-term care period. The report shall summarize and interpret the water quality and leachate
monitoring results and water level measurements collected during the past two and one-half years.

Since Phase I and Phase II share a common water quality monitoring system, we respectfully request that
the summary reports for Phase I and Phase II be kept on the same schedule for submittal in order to
maintain consistency and to reduce number of reviews and documents for the Department..

Sarasota County CCSWDC 5 April 2010
Phase I Closure Construction Permit Application



PART N
GAS MANAGEMENT SYSTEM

N.1  GAS MANAGEMENT SYSTEM DESIGN

Tier I testing at the CCSWDC landfill indicates that the facility will not be generating more than 50 Mg
of Non-Methane Organic Compounds (NMOC) until 2009. By 2010, a gas collection and control system
design plan must be submitted to FDEP for approval, and within 18 months of this submittal date, a gas
collection and control system must be constructed and operational.

An active gas management system currently is being constructed within Phase I under FDEP permit
number 130542-009-SC/08 Reference 3 listed in Part A. The lower tier wells and associated piping will
be complete by June 2010. The remaining wells and associated piping will be constructed as part of the
Phase I closure. In the interim, gas will be managed within Phase I usiﬁg operational practices described
in the most current Operations Plan.

Sarasota County is currently exploring the beneficial use of landfill gas. If a feasible alternative is
identified, a separate permit application for gas reuse will be submitted to FDEP.

N.2  MONITORING REQUIREMENTS

A landfill gas monitoring program is currently implemented at CCSWDC. This plan was expanded to
include Phase II within the Water Quality Monitoring Plan Addendum which was included with
Reference 2.

N3  REMEDIATION PLANS

No changes to the implementation of landfill gas remediation plans are proposed for this. closure
construction permit application.

N4  LANDFILL GAS RECOVERY FACILITIES

Detailed design information for the Phase I landfill gas management system was submitted with the gas
management system permit application FDEP permit number 130542-009-SC/08 Reference 3 listed in
Part A. The gas system will meet the following requirements:

e Prevent the concentration of combustible gases from exceeding 25 percent of the lower explosive
limit (LEL) in structures on or off-site, excluding gas control or recovery components;

e Prevent the concentration of combustible gaées from exceeding the LEL at or beyond the landfill
property boundary;

e Be designed for site-specific conditions;

e Be designed to reduce gas pressure in the interior of the landfill by collecting the gases to
prevent them from moving laterally;

e Collect gas from at least the uppermost two-thirds of the filled waste; and,

Sarasota County CCSWDC 6 April 2010
Phase I Closure Construction Permit Application



e Be designed to not interfere with or cause failure of the liner, leachate control systems, or final

‘ cover.

No changes to the gas management system provided in the 130542-009-SC/08 application (Reference 3)
are proposed as part of this application.

. )

Sarasota County CCSWDC 7 April 2010
Phase I Closure Construction Permit Application




PART O
LANDFILL FINAL CLOSURE REQUIREMENTS

0.1 CLOSURE PERMIT REQUIREMENTS
O.1.a Closure Construction Permit Application

This submittal serves as a request for a closure construction permit application for Phase I of the
CCSWDC Class I landfill and is being submitted to FDEP at least 90 days before the date when wastes
will no longer be accepted within Phase 1.

O.1.b Closure Plan
The Closure and Long Term Care Plan for Phase I of the CCSWDC Class I landfill is provided in Appendix B.
0.2 CLOSURE DESIGN PLAN

The Closure Design Plan consists of the Closure Design Drawings included within Appendix A and a
report on closing procedures that apply to the final closing of Phase I and installation of temporary final
cover included in the Closure and Long Term Care Plan (Appendix B). The references provided below
indicate where the requested information is provided within the Closure Design Drawings and Closure
and Long Term Care Plan.

0.2.a Phases of Site Closing

Closure of all of Phase I will occur after Phase II is operational, which is estimated to begin in January
2011 assuming current disposal rates and in-place waste densities are maintained. The west and south
sides of Phase I will eventually have additional waste placed against them when Phases II and IIl are
constructed, respectively. Placement of final cover will therefore be limited to the top slope, and to the
- mnorth and east sides of Phase I where no future lateral expansions are planned. A temporary final cover
will be constructed on the south slope of Phase I. The temporary final cover would remain in place until
Phase IIT is operational. Additional information is provided in Section 2.4.1 of the Closure and Long
Term Care Plan.

0.4.b Existing Topography and Final Grades
This information is provided within the Closure Design Drawings provided in Appendix A.
O.2.c Provisions for Staged Closure

Final closure and installation of temporary final cover within Phase I will occur as a single construction
project. Future phases at the CCSWDC will be closed as design capacities are reached.

Sarasota County CCSWDC 8 April 2010
Phase I Closure Construction Permit Application



0.2.d Final Elevations Before Settlement

The proposed final elevations before settlement for Phase I are provided on Sheet C-05 of the Closure’
Design Drawings.

O.2.e Side Slope Design

The side slope design for Phase I is shown on Sheet C-05 of the Closure Design Drawings. Geotechnical
Investigation Report and Water Quality Monitoring Plan requirements related to the Phase I closure are
addressed within Section 2.3.2 and 2.3.3 respectively of the Closure and Long Term Care Plan provided
in Appendix B. Final cover stability is addressed in Attachment Q.1 of this Engineering Report.

A discussion of the side slope design is provided in Section 2.4.5 of the Closure and Long Term Care
Plan. Final cover drainage calculations demonstrating the adequacy of the side slope design are provided
in Attachment O.2 of this Engineering Report.

0.2.f Final Cover Installation Plans

Phase I final cover installation plans are provided within the Closure Design Drawings in Appendix A.

0.2.£(1) CQA Plan

The Construction Quality Assurance (CQA) Plan for the Phase I Closure is provided in
Appendix C.

0.2.£(2) Schedule

Please refer to Appendix B Section 2.4.7.

0.21£3) Vegetative Cover
Please refer to Appendix B Section 2.4.7

02114 Top Gradient Design
Please refer to Appendix B Section 2.4.7

0.21£(5) Final Cover Maintenance
~ Please refer to Appendix B Section 2.4.7

Sarasota County CCSWDC 9 April 2010
Phase I Closure Construction Permit Application



O.2.g Final Cover Design Requirements

The Phase I final cover and temporary final cover design is provided on Sheet C-12 of the Closure Design
Drawings. A description of the final cover and temporary final cover design is provided within Section
2.4.6 of the Closure and Long Term Care Plan (Appendix B). Specifications for the materials to be used
for final cover and temporary final cover construction are included in the Technical Specifications
provided in Appendix D. Temporary Final Cover Calculations demonstrating the feasibility of the
exposed geomembrane cover are provided in Attachment O.3 of this Engineering Report.

0.2.g (1) Protective Soil Layer Design

Please refer to Appendix B Section 2.4.6

0.2.¢2(2) Barrier Soil Layer Design

A barrier soil design is not applicable to the Phase I closure.

0.2.¢2(3) Erosion Control Vegetation
Please refer to Appendix B Section 2.4.6

0.2.g4) Geomembrane Barrier Layer Design
Please refer to Appendix B Section 2.4.6

0.2.g (5) Geosynthetic Clay Liner Design (if used)
A geosynthetic clay liner design is not applicable to the Phase I closure.

0.2.g (6) Cover System Stability Analysis

Final cover stability is addressed in Attachment O.1 of this Engineering Report.

Please refer to Appendix B Section 2.4.6 for additional information.
0.2.h Stormwater Control

Stormwater control for the Phase I closure is addressed in Section 2.4.8 of the Closure and Long Term
Care Plan. Drainage calculations for the Phase I closure are provided within Attachment O.2 of this
Engineering Report.

0.2.i Access Control

Access control for the CCSWDC site is addressed in Section 2.4.9 of the Closure and Long Term Care
Plan. '

Sarasota County CCSWDC 10 April 2010
Phase I Closure Construction Permit Application



0.2.j Gas Management System

As previously discussed, a separate permit application for a gas management system within Phase I was
submitted and approved by the FDEP in July 2009. Please refer to Apppendix B Section 2.3.5.

0.3 CLOSURE OPERATION PLAN

The information required for the Closure Operation Plan is provided in Section 2.5 of the Closure and
Long Term Care Plan.
0.3.a Actions to Close Landfill

Please refer to Appendix B Section 2.5.1.

0.3.b Time Schedule

This closure construction application is being prepared for the final closure of Phase I of the CCSWDC
Class I landfill with the exception of the installation of the temporary final cover on the south slope.of
Phase I where construction of a future phase is anticipated. A permit application was submitted and
approved for the Phase II expansion (Reference 1) of the Class I landfill which will be contiguous to the
west slope of Phase I. It is anticipated that Phase II will be in operation at the time of Phase I closure.

For additional information please refer to Appendix B Section 2.5.2.

0.3.c Financial Responsibility
Please refer to Appendix B Section 2.5.4 and Part R.

0.3.d Operation of the Water Quality Monitoring Plan

Please refer to Part L of this application.

0.3.e Gas Management System

Please refer to Appendix-Section 2.3.5.

0.4 CERTIFICATION OF CLOSURE CONSTRUCTION COMPLETION

After closure construction has been completed, the Engineer or Record will certify to the Department on
Form 62-701.900(2) that the closure and is complete and that it was done in accordance with the plans
submitted to the Department except where minor deviations were necessary.. All deviations will be
described in detail and the reasons therefore enumerated.

Sarasota County CCSWDC 11 April 2010
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03.a Survey Monuments

The final elevation of the Phase I Closure will be greater than 20 feet above the natural land surface,
therefore this requirements is not applicable. Additional information is provided in Appendix B
Section 3.1. ’

0.3.b Final Survey Report
The final elevation of the Phase I Closure will be greater than 20 feet above the natural land surface,

‘therefore, a final survey will be performed after closure is complete by an engineer or a Florida Licensed

Professional Surveyor and Mapper to verify that final contours and elevations of the facility are in
accordance with the plans as approved by the permit. The survey will be submitted with the certification
of construction completion report and may be performed using aerial mapping techniques with equivalent
accuracy and a minimum of 5 foot contours.

Additional information is provided in Appendix B Section 3.2.

0.5 DECLARATION TO THE PUBLIC

After closure construction has been completed, the Engineer or Record will certify to the Department on
Form 62-701.900(2) that the closure and is complete and that it was done in accordance with the plans
submitted to the Department except where minor deviations were necessary. All deviations will be
described in detail and the reasons therefore enumerated.

Additional information is provided in Appendix B Section 3.4.
0.6  OFFICIAL DATE OF CLOSING

Please refer to Appendix B Section 3.5.
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0.7 TEMPORARY FINAL COVER - SOUTH SIDE SLOPE

A temporary final cover using a geosynthetic material (TPO) will be constructed on the south slope of
Phase I. The temporary final cover would remain in place until Phase III is operational.

Exposed Geomembrane Cover Bedding Layer

The exposed geomembrane cover (EGC) is installed on a bedding layer comprised of the intermediate
cover. The surface will be inspected for suitability of membrane placement. The bedding layer soil will
have a maximum particle size of 1/2 inch, as required by the geomembrane manufacturer. The soils will
be compacted to 90 percent of Standard Proctor maximum dry density to ensure a firm foundation for
gemembrane placement.

Geomembrane Selection and Installation

The specific geomembrane requirements were developed considering the following criteria:
e Resistance to degradation due to exposure to direct sunlight;
¢ Strength to handle wind uplift and potential landfill gas pressure forces;

e Durability to withstand walking or low ground pressure vehicles, hail, birds and falling debris;
and

e Compatibility with laminated solar panels.

The selected geomembrane material will be a scrim reinforced 60-mil Thermoplastic Polyolefin (TPO). A
polyolefin is a class of polymer made by polymerizing relatively simple olefins, including ethyl,
propylene, butenes, isoprenes, and pentenes. TPOs are highly resistant to tears, impacts, and punctures
with flexibility to accommodate any settlement beneath the geomembrane. TPO has long been used in
outdoor roofing applications because of its durability and its long-term resistance to degradation by solar
UV radiation. The suitability for the exposed outdoor application is supported by the manufacturers
warranty on the material performance. Additional information and detail regarding selection of the TPO
as the EGC for the Central County Landfill is provided in Attachment O.4. A list of minimum material
properties to guide performance measurement is provided as part of the Construction Quality Assurance
Plan. Finally, as discussed in the pre-application meeting with the Department, the TPO material has been
approved by the Northeast District FDEP for use as an interim cover material at the Steelfield Road
Landfill in Bay County. The permit for the Steelfield Road Landfill issued by the Northeast District
authorizing the use of the TPO is provided for the Department’s reference in Attachment O.4.

The TPO geomembrane will be installed over the bedding layer. The top of the bedding layer will be
graded and rolled smooth prior to installation of the TPO geomembrane and will be free of rocks, stones,
sticks, roots, sharp objects, and debris. The surface will provide a firm foundation for the TPO
geomembrane. The TPO geomembrane layer will be constructed as multiple individual panels welded
together. The majority of the welds will be formed by using a hot wedge welder which fuses the two
overlapping sheets together. All field seams will be made utilizing hot wedge welding techniques in
accordance with industry standards. However, when hot wedge welding is not feasible, hot air welding is

Sarasota County CCSWDC 13 April 2010
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allowed per Manufacturer recommendations. Air lance testing, per ASTM D4437, will be used for non-
‘ destructive seam testing of hot air seams and wedge welds without the air channel.

The site has an active landfill gas collection system. The headers and laterals to the landfill gas system are
currently buried and will remain beneath the TPO geomembrane. Landfill gas wells which extend
through the geomembrane surface will be fitted using well boots manufactured with the TPO
geomembrane material. The well boots will be welded to the primary TPO geomembrane in accordance
with the welding procedures for the primary geomembrane.
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‘ PART P
CLOSURE PROCEDURES

Closure procedures for Phase I of the CCSWDC Class I Landfill are included in the Closure and Long
Term Care Plan located in Appendix B. The following requested information is provided within the
referenced sections of the Closure and Long Term Care Plan.

P.1 USE OF CLOSED LANDFILL AREAS

The use of closed landfill areas is discussed in Section 3.6 of the Closure and Long Term Care Plan
provided in Appendix B. ‘

P2  RELOCATION OF WASTE

The relocation of waste after closure of Phase I is addressed in Section 3.7 of the Closure and Long Term
Care Plan provided in Appendix B.
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PART Q
LONG TERM CARE REQUIREMENTS

The long term care requirements for Phase I of the CCSWDC Class I Landfill are included in the Closure
and Long Term Care Plan located in Appendix B. The following requested information is provided within
the referenced sections of the Closure and Long Term Care Plan.

Q.1 GAS MONITORING

Landfill gas monitoring with respect to long term care is addressed in Section 4.7.2 of the Closure and
Long Term Care Plan.

Q2  STABILIZATION REPORT

Since only a portion of Phase I is receiving final cover and the adjacent Phase II landfill is active, Phase I
will not enter the long-term.care period in accordance with the official date of closing requirements (Rule
62-701.600(8), F.A.C.), therefore, the stabilization report will be required until the facility enters the
long-term care period.

The final cover will be maintained during this time in accordance with Section 4.0 of the Closure and
Long Term Care Plan provided in Appendix B.

Q.2 RIGHT OF ACCESS

Post closure rights of access are discussed in Section 4.0 of the Closure and Long Term Care Plan
provided in Appendix B.

Q4 REPLACEMENT OF MONITORING DEVICES

The replacement of monitoring devices is discussed in Section 4.7 of the Closure and Long Term Care
Plan provided in Appendix B.

Q.5 COMPLETION OF LONG TERM CARE

Upon completion of the long-term care period, Sarasota County will certify to the FDEP that the long-
term care was completed in accordance with the closure plan as permitted. The certification will be
signed and sealed by a professional engineer.
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PART R
FINANCIAL RESPONSIBILITY REQUIREMENTS

R1  COST ESTIMATES

A full financial assurance cost estimate for closing and long-term care of Phase I and Phase II of the
CCSWDC Class I Landfill was last submitted to the Department dated August 29, 2008. This cost
estimate has been adjusted annually using the Department-approved inflation factor in 2009 and 2010.
The most current FDEP approval letter dated March 22, 2010, for the Phase I and Phase II closure and
long-term care cost estimate is provided in Attachment R.1. As discussed in Section R.3 below, the
County has maintained sufficient proof of financial assurance for the closure activities for Phase I
described in this permit application.

Upon completion of construction and final certification by the Department of the closure activities
described in this application, the County will submit an updated financial assurance cost estimate form for
Phase I and Phase II to reflect, at a minimum, the following:

e Reduce the closure quantities for the portions of Phase I that have received final cover.

e Reduce the active gas collection quantities to reflect the gas collection system components
installed.

o Increase the cost estimate to include the removal of the TPO geomembrane installed on the south
slope of Phase I as temporary final cover. '

R.2 ANNUAL COST ADJUSTMENTS

Sarasota County will provide FDEP with annual cost adjustments for closure and long-term care of the
CCSWDC Class I Landfill in the form of inflation factor adjustments or by recalculation in the event of
changes to the closure or long-term care plan in accordance with FAC 62-701.630(4). If corrective actions
are required in the future, these will be adjusted in accordance with FAC 62-701.630(8). Once the Phase I
closure construction is complete, Sarasota County may elect to remove the Phase I acreage from the
annual closure cost estimates.

R.3  FUNDING MECHANISM

Sarasota County currently demonstrates that sufficient funds exist for closure and long-term care costs for
‘Phases I and II of the CCSWDC Class I Landfill using a financial test. The County submits proof of
financial assurance annually to the Department. The most current approval letter from the Department for
the County’s financial assurance mechanism is provided in Attachment R.2. It is anticipated that the
financial test will continue to be used through the remaining life of the landfill.
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ATIACHMERT D
Section 13.4  Veneer Slope Stability Analysh:
—F‘M‘..
This section treats the standard veneer slope stability problem [as shown in
Figure 13.1(a) and (b)] and then superimposes upon it a number of situations, all

which tend to destabilize slopes. Included are gravitational, construction equipment,

seepage and seismic forces, respectively. Each will be illustrated by a design graph and
a numeric example.

Cover Soil (Gravliational) Forzes

Figure 13.3 illustrates the common situation of a finite-length, uniformly-thick cover
soil placed over a liner material at a slope angle 8. It includes a passive wedge at the
toe and has a tension crack on the crest. The analysis that follows is from Koerner and
Soong (1998), but it is similar to Koerner and Hwu (1991). Comparable analyses are

also available from Giroud and Beech (1989), McKelvey and Deutsch (1991), and
others.

The symbols used in Figure 13.3 are defined a follows:

W, = total weight of the active wedge
W;p = total weight of the passive wedge
N, = effective force normal to the failure plane of the active wedge
Ny = effective force normal to the failure plane of the passive wedge
¥ = unit weight of the cover soil
h = thickness of the cover soil .
L = length of slope measured along the geomembrane
B = soil slope angle beneath the geomembrane

Active wedge Cover sofl

7nad

FIGURE 13.3 Limit Equilibrium Forces Involved in a Finite Length Slope
Analysis for a Uniformly Thick Cover Soil
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¢ = friction angle of the cover soil ‘ ing Ea
d = interface friction angle between cover soil and geomembran

C. = adhesive force between cover soil of the active wedge and’
- brane R

c, = adhesion between cover soil of the active wedge and the geo
C = cohesive force along the failure plane of the passive wedge
¢ = cohesion of the cover soil ,
E, = interwedge force acting on the active wedge from the passive
E, = interwedge force acting on the passive wedge from the active
ES = factor of safety against cover soil sliding on the geomembrane

%

&

The expression for determining the factor of safety can be derived as follo
Considering the active wedge, the forces acting on it are

W, = y-K(L/h ~ 1/sinp — tanp/2)
N4 = WyrcosB
C, = c,°(L ~ h/sinp)

By balancing the forces in the vertical direction, the following formulation re
Nyctand + C,
ES

Hence, the interwedge force acting on the active wedge is

EA-sinﬁ = WA - NA‘COSﬁ -

_ (ESYWys ~ Np-cosp) ~ (Np-tand + C,)sin

E, :
* sin - (FS)
The passive wedge can be considered in a similar manner: 60

_ K Eso

We = P 2

«Q
Np = Wp + Ep‘Sillﬁ % 40

ch

c= sinf 30

By balancing the forces in the horizontal direction, the following formulation res

oﬂ-to-GM friction an|

20
_ C + Np-tangd
EprcosB = 7S g 10 ‘
Hence, the interwedge force acting on the passive wedge is 0 {
0

C+ Wp’tan(ﬁ

Er = Cosp-(F5) - snp-tang
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By setting E, = Ep, the resulting equation can be a.rranged in the form of the qua-
dratic equation ax® + bx + ¢ = 0, which in this case, using £S-values, results in-

aFS?+ b FS+c=0

The resulting FS-value is then obtained from the conventional solution of the qua-

dratic equation, which gives

~b x (B>~ 4-a-c)*®
2-a

FS = (13.9)

where a = (W, — N,-cosg8)-cosf
' b= —[(W, — Nj-cosp)-sinB-tan¢g + (N, -tand + C,)-sinf+cosB
+ (C + Wp-tang)-sinf]
¢ = (Np-tand + C,)-sin’8-tang

When the calculated FS-value falls below 1.0, sliding of the cover soil on the geomem-
brane is to be anticipated. Thus, a value of greater than 1,0 must be targeted as being
the minimum factor of safety. How much greater than 1.0 the FS-value should be, is a
design and/or regulatory issue. Recommendations for minimnm allowable FS-values
under different conditions are available in Koerner and Soong (1998). In order to bet-
ter illustrate the implications of Equations 13.9, typical design curves for various
FS-values as a function of slope angle and interface friction angle are given in Figure
13.4. Note that the curves are developed specifically for the variables stated in the leg-
end of the figurs. Example 13.1 illustrates the use of the analytic development and the

Slope ratio (hor.:vert.) FIGURE 13.4 Design Curves for
5141 31 21 11 Stability of Uniform-Thickness
60 T T : Cohesionless Cover Sofls on
| | Linear Failare Planes for Varlous
Global Factors of Safety
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resulting design curves in what will be the standard example to
will be considered as compared.

EXAMPLE 13.1

The following are given: a 30-m slope with a uriiformly thick 300-mm

weight of 18 kN/m’. The soil has a friction angle of 30° and zero cohesi
cover soil is placed directly on a geomembrane as shown in Figure 13.3, D;
resulted in an interface friction angle between the cover soil and geomembr;
adhesion, What is the FS-value at a slope angle of 3(H)-to-1(V) (ie., 18.4°

Solutlon Using Equation 13.9 to solve for the FS-value resulisina value g

to be in agreement with the curves of Figure 13.4: {a) Bquip
a = 14,7 kN/m o (hese
b= ~213kN/m
¢ =35kN/m

Thus, FS = 125
This value can be confirmed using Figure 13.4.

Comment In general, this is too low of a value for a final cover soil facto]
redesign is necessary. There are many possible options to increase the value (e
geometry of the situation, the nse of toe berms, tapered cover soil thickness,

forcement, see Koemer and Soong, 1998). Nevertheless, this general proble:
thronghout this section for comparison with other cover soil slope stability sitnati

Tracked Construction Equipment Forces

The placement of cover soil on a slope with a relatively low shear streng
(like a geomembrane) should always start at the toe and move upward

of the cover s0il and live load of the construction equipment are compactil
ously placed soil and working with an ever-present passive wedge and a sia

portion beneath the active wedge. While it is necessary to specify low ground q=
equipment to place the soil, the reduction in the FS-value for this situation ¢ Wy =
mexnt working up the slope will be seen to be relatively small, & w=

For soil placement down the slope, however, a stability analysis cannot b=
toe buttressing and also a dynamic stress should be included in the calculation I=
conditions decrease the FS-value—in some cases, to a great extent. Figure Upon ¢
shows this procedure. Unless absolutely necessary, it is not recommended th atggml
soil be placed on a slope in this manner. If it is necessary, the design must consi tational force
unsupported soil mass and the possible dynamic force of the specific type of co1 term (W,) to"
tion equipment and its manner of operation. tion ofam

For the first case of a bulldozer pushing cover soil up from the toe of the sl :::11 as the Te

the crest, the analysis uses the free body diagram of Figure 13.6(a). The analysis




Section 13.4  Veneer Slope Stabllity Analysis 491

1‘0 which other examp

o

o8

\0"“60“\
(4

o
300-mm-deep cover soil at g : 4@’

0 cohesion (Le,, it is a sand), ‘A -, Geomembrans
are 13.3. Direct shear testin . .

«d geomembrane of 22° with

} (Le., 18.4°)7

M’ Whoultdozer

(2) Equipment backfilling up slope
(the recommended method)

ts in a value of 1.25, which is

wover soil factor-of-safefy
1se the value (e.g., chan,
soil thickness, and ven

(b) Equipment backfilling down slope
(methad is not recommended)
FIGURE 13.5 Construction Equipment Placing Cover Soil on Slopes Containing Geosynthetics

known type of construction equipment (such as a bulldozer characterized by its
ground contact pressure) and dissipates this force or stress through the cover soil
thickness to the surface of the geomembrane. A Boussinesq analysis is used (see
Poulos and Davis, 1974). This results in an equipment force per unit width of

ow shear strength |
move upward to}

We=qw-l (13.10)
where W, = cquivalent equipment force per unit width at the geomembrane inter-

OB g = Wp/(2-w-b);
for this situaty : W, = actual weight of equipment (e.g., a bulldozer);
1L . w = length of equipment track;
lity analysis canf . b = width of equipment track;
d in the calcul I = influence factor at the geomembrane interface (see Figure 13.7).
-eat extent. Figl ) ‘
t recommende; Upon determining the additional equipment forcc at the cover soil-to-
£ design must ¢ eomembrane interface, the analysis procgeds as described in Section 13.3.1 for gravi- .
e specific type ational forces only. In essence, the equipment moving up the slope adds an additional

erm (W,) to the W -force in Equation 13.4. Note, however, that this involves the gen-

rom the toe of

ration of a resisting force aswell. Thus, the net effect of increasing the driving force as
ell as the resisting force is somewhat neutralized insofar as the resulting FS-value is
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Wy af ft with Bx
U ing

Ly FS-value ha:

te bulldozer §

(o) Equipment moving up sope .ot sigaific

(load with no acceleration) v y 0
e «55. \Oe
% l / Geom
N >
[3
B Ne=W, cosB
(b) Equipment moving down slope’
(load plus acceleration)

FIGURE 13.6 Additional (to Gravitational Forces) Limit Equilibrium Forces due to

Equipment Moving on Cover Soil (see Fignre 133 for the gravitational soil force to which the aboy
- forces are added).

]

concerned, It should also be noted that no acceleration/deceleration forc
included in this analysis, which is somewhat idealistic. Using these concepts (t
equations used in Section 13.3.1 are used here), typical design curves fof;
FS-values as a function of equivalent ground contact equipment pressures an
soil thicknesses are given in Figure 13.8, Note that the curves are developed §)

cally for the variables stated in the legend. Example 13.2 illustrates the use of '
mulation.

[=]
S &
1] 7

geomembrane interface, I
o
Q

EXAMPLE 13.2

The following are given: a 30-m-long slope with uniform cover soil of 300 mm thickness af
weight of 18 kN/m®. The soil has a friction angle of 30° and zero cobesion (i.e., it is a sand
placed on the slope using a bulldozer moving from the toe of the slope up to the crest. The
dozer has a ground pressure of 30 kN/m? and tracks that are 3.0 m long and 0.6 m Wid*3

cover soil to geomembrane friction angle is 22° with zero adhesion, What is the FS-value
slope angle 3(H)-to-1(V)( i.e., 18.4°)?

Influence factor at
o
e 28 &
| I




loped spe
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Solution This problem follows Example 13.1 exactly except for the addition of the bulldozer
moving up the slope. Using the additional equipment load, Equation 13.10 substituted into
Equation 13.9 results in the following:

a=T731kN/m
b= —1043 kN/m
¢ =17.0 kN/m

Thus, FS = 1.24
This value can be confirmed using Figure 13.8.

Comment While the resulting FS-value is still low, the result is important to assess by com-
paring it with Example 13.1 (i.e., the same problem except without the bufldozer). It is seen that
the FS-value has only decreased from 1.25 to 1.24. Thus, in general, a low ground confact pres-
sure bulldozer placing cover sail up the slope with negligible acceleration/deceleration forces
does not significantly decrease the factor-of-safety.

- w : FIGURE 13.7 Values of Influence
Factor, “T”, for Use in Equation 13.10 to
Dissipate Surface Porce through the
Cover Soil to the Geomembrane
Interface (after Scong and Koerner,

~ 10 I
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1407 - — ,
i} B Legend:
[ L=30m
y=18kN/m® ¢
. 135 ¢ =0XkN/m?
w=30m
.g i
g 1.30
L 1.25 \

120 L —1 ‘ —
- 0 10 20 30 40

‘ Ground contact pressure (KN/m?)
- ;~ FIGURE 13.8 Design Curves for Stability of Different Thickness of Cover Soil for
., Construction Equipment Ground Contact Pressure

: For the second case of a bulldozer pushing cover soil down from the crest o
. to the toe as shown in Figure 13.5b, the analysis uses the force diagram
13.6(b). While the weight of the equipment is treated as just described, the:
passive wedge along with an additional force due to acceleration (or decelers
the equipment significantly decreases the resulting FS-values. This analysis a

a specific piece of construction equipment operated in a specific manner. It pr N, = effec
force paralle] to the slope equivalent to W,,*(a/g), where W, = the weight of
dozer, a = acceleration of the bulldozer, and g = acceleration due to gravity. I
. nitude is equipment operator dependent and related to both the equipment s "Note that all
time to reach such a speed (see Figure 13.9).
The acceleration of the bulldozer, coupled with an influence factor I from The interwed
13,7, results in the dynamic force per unit width at the cover soil to geomem!
interface F,. The relationship is given by E
F, e = We " (a/ g) .
where F,.= idnytI;:fI:l;-fmce per unit width parallel to the slope at the geomembr ! Thieig'gﬁr;:d
W, = equivalent equipment (e.g., bulldozer) force per unit width at geom
brane interface, recall Equation 13.10;
B = soil slope angle beneath geomembrane;
a= accelerat:lon of the const.mcﬁon equipment; By setting £
g = acceleration due to gravity. dratic equat

Using these concepts, the new force parallel to the cover soil surface is dissipal
through the thickness of the cover soil to the interface of the geomembrane. Again,

Q.
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10 FIGURE 13.9 Graphic
| Relatianship of Construction
1 Equipment Speed and Rise Time :
g 81~ | toObtain BEquipment :
,Ucyﬁ Acceleration. :
z 'g B B i i
H : |
28 6+ ~
1.0 ' ¥
i
gB 4t - i
g LY
k :
0 { { 1 ! {
0 5 0 15 20 325 0 35

Anticipated speed (kmvhr)

Boussinesq analysis is used (see Poulos and Davis, 1974). The expression for determin-
ing the FS-value is derived next.

Considering the active wedge and balancing the forces in the direction parallel to
* the slope, the resulting formulation is
‘ , N+ Np)-tans + C,

Ea FS

= (WA + We)'SiIlﬂ + Fe

: where ‘
N, = effective equipment force normal to the faiture plane of the active wedge.
. N, = Wgcosg (13.12)
ote that all the other symbols have been previously defined.,
he interwedge force ﬁcting on the active wedge can now be expressed as

_ (ESY[(Wa + We)esing + F]  [(Na + Np)-tand + C,]
- FS B FS

he passive wedge can be treated in a similar manner. The following formulation of

he interwedge force acting on the passive wedge results:

- C i Wp-tand
cosB+(FS) — sinf-tang

Ey

Ep

IS AP

y setting E, = Ejp, the resulting equation can be arranged in the form of the qua-
ratic equation ax? + bx + ¢ = 0 which in this case, using FS-values, is

aFS? 4+ b-ES+c=0
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RV i L

14y

L=3m pB=184
- y=18XNm® ¢=30°
h=300mm c=c,=0kNm?

13

w=30m b=06m

% 2 a=005¢g
% 1.1
1.0
0.9

30
Ground contact pressare (kPa)

FIGURE 13.10 Design Curves for Stability of Different Construction Eqummant Gro
Contact Pressure for Various Equipment Accelerations

dratic equation
+ (b — 4.g-c)®
2:a
where a = [(W, + W,)sinp + F.]-cosp
b=~ {[(Ns + N.)-tand + C,]-cosB

+ [(Wy + W,):sinB + F,]-sinp+tand + (C + Wp-tand)}
¢ = [(Na + N.)-tans + C,]-sinB-tan¢

FS =~

in the legend Example 13.3 illustrates the use of the formuIatlo:L

able a1
EXAMPLE 13.3 3 final ¢
The following are given: a 30-m-long slope with uniform cover soil of 300-mm-thickness 8 1n secy
weight of 18 kN/m®, The soil has a friction angle of 30° and zero cohesion (Le., it is a sand o 1
placed on the slope using a bulldozer moving from the crest of the slope down to the 10§ ¢
bulldozer has a ground contact pressure of 30 kN/m” and tracks that are 3.0 m long and 0

wide. The estimated equipment speed is 20 km/hr, and the time to reach this speed is 3.0
onds, The cover soil to geomembrane friction angle is 22 degrees with zero adhesion. Wi
the FS-value at a slope angle of 3(H)-to-1(V) (i.e., 184°)7 .

Solution Using the design curves of F:gure 13.10 along with Equation 13.13, the solution
be obtained.
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TABLE 6
Typical Values of Soil Index Properties

Particle Size and Gradation Yoids (1) . TUnie Weight(®) (1b./co.fr.) -
Approx. Submerged
Approximate Range Void Rario Porosiry (Z) Dry Weight Wet Welght Welght
Size Range Appror. Tniform P
() D1g Coefficient
‘am) Cu
100% ,
epa__leer Loun D L Min |Mod, |Max | Min | Max  [Min | Max
Dyax Dndn cose ense se ense loose | AASHO | dense| loose | dense | loose| dense
GRANULAR MATERTALS
Uniform Materials
a« Equal spheres g
(theoretical values) - - - 1.0 0.92 - 0.35 47.6 2% - - - - - -
be Standard Ottawa SAND 0.84| 0.59 0.67 L.l 0.80 0.75 ]| 0.50 44 33 92 110 93 131 57 69
¢« Clean, uniform S5AND .
(£ine or wedium) - - - 1.2 to 2.0 1.0 0.80 | 0.40 50 29 a3 115 118 84 136 52 73
d. Uniform, inorpamic
SILT 0.05| 0.005 0,012 | 1.2 ro 2.0 1.1 - 0.40 52 29 80 - 118 81 136 51 73
" Well—graded Materials
a. Silry SAND . 2.0 | 0.005 | 0.02 5 to 10 0.90 - 0.30 | 47 23 87 122 | 127 8 | 142 54 79
b. Clean, fine to cocarse
SAND 2.0 0.05 0.09 4dtob 0.95 0.70 | 0.20 49 17 85 132 138 ; 86 148 53 86
c. Micaceous SAND - - - - 1.2 - 0.40 35 1 29 76 - 120 . 48 76
d. Stley SAND & GRAVEL | 100 0.005 | 0.02 | 15t0 300 | 0.85 | - | 0.14 | 46 12 89 - | 146} g0 | 1556 6 92
MIXED SOILS
Sandy or Silty CLAY 2.0 0.001 0.003 | 10 to 30 1.8 - 0.25 64 20 60 130 135 100 147 38 . 85
Skip-graded Silry CLAY ‘
with stones or zk fgmts| 250 0.001 - - 1.0 - 0.20 50 17 84 - 140 115 151 33 39
Well-graded GRAVEL, SAND, .
SILT & CLAY mixture 250 0.001 | 0.002 | 25 to 1000 | 0.70 - 0.13 | 41 11 100 140 | 148" 125 | 1564 62 54
CLAY SOILS
CLAY (302~50Z clay sizes)| 0.05 D.54 0.001 - 2.4 - 0.50 71 a3 50 105 112 9% 133 31 71
Colloidal CLAY
(~0.002 mm: 50%) 0.01 {108 - -~ 12 - 0.60 92 37 13 90 106 71 128 8 66
ORGANIC SOILS
Organdc SILT - - - - 3.0 - 0.55 75 35 40 - 110 87 131 25 69
Organie CLAY
(302 - 50% clay sizes) - - - - 4.4 - 0.70 | 81 41 30 100 8l | 125 18 62

LIV EvaAHY LY

A



ck

vis

i some idea of

esign.

7.6 we
stro
,

yers, and the loca
whil
hip,

K, for

35 a

lic between O

nsities
- reasonable average

relations
If the sand ha

PRESSURE
(1966, 1967) and A

3d idea about th:
In Sec
You alr

oratory tefiting p
11.7 THE (

peed for

he

nd then calculate
- The best knc

predictor of

)

Patl Holtz and W0, {’id\m(,f,

Pren ‘xce—-HmM) lagr -

{gw/B) Aysusp Ag
6L gl L 9l 8 ¥l £l
! — 1 T T —T

B0 950 YO0 Sp'0 S0 §90 €0 L0 80 60 01 VI gzl
T T T T T T T T T[] T T 1
{gW/BIN 89°2 = 'd 104) @ ‘ofgel PlOA

2o | g0 ] ge0 0 8v'0 g0

T T —T T T =]
{ g/ 89°¢ = *d d0j) U ‘AYsodog

5

v1€eviag

} Engit

NFF

E

n
o~

“saulj
aj3se(d 3nou3jm sjepEEW
$S8{UQ|S3YO0 0} 5]

 uopglelco mewxoiddy -
: *3300[BALA BAN]|B} S2.35 \
"Ilrlcz

Sovra b An Indwdvechon

£
=
he
n

199448 WO peuelqo @

2
tegtechniesn

o s 00

A7

et x P
{ipandg payoochasn
Liypospant wof

)
(seesBap) ¢’uo rsz [Bwisi) jo o|Buy

n
o

adA} |eaey e
/ :jsusp sAne(Ey

TR L AT Rl R IR S S LR AR L T
g T : SRR LT R RS




Medium Dozers / Track-Type Tractors from Caterpillar

AERPILLAR

I SERVICES l

Products » Machines » Track-Type Tractors » Medium Track-Type Tractors

HOME I PRODUCTS
Machlnes
» Articulated Trucks

» Backhoe Loaders

» Cold Planers

» Compact Track Loaders
» Compactors

» Feller Bunchers

» Forest Machines

» Forwarders

» Harvesters

» Hydraulic Excavators
» Industrial Loaders

» Knuckleboom Loaders

INDUSTRIES [

Page 1 of 3
ATThevmert G

“fﬁ United States / Canada [change] Find A Dealer Contact

‘ SearchL

CAREERS ] ABOUT CAT l

D6K
TRACK- {—Select a Model —
TYPE : Configure your machine and g
price estimate
TRACTO R » Launch Application
Overview Specificatio Benefits & Standard/ Machine Locate Your Deal
Features Optional Comparisor | ~ocate Your Lealer
Equipment Get in touch with your local de
for more information.

» Learn More

» Material Handlers Units: US | Metric
» Motor Graders
» Mulfi Terrain Loaders ~ _Eggi_ne
» Off-Highway Tractors Engine Model Cat® C6.6 ACERT™
» Off-l.-lighwa¥ Trucks Flywheel Power 125 hp
» Paving Equipment Net Power - Caterplliar 125 hp -
» Pipelayers D6K Track-Type Tractor
» Road Reclaimers Net Power - ISO 9249 125hp | , pownload Product Brochu
» Scrapers Net Power - SAE J1349 123 hp
» Skid Steer Loaders Net Power - EU 80/1269 125 hp
» :k{d:ersd | Bore 4.131In
» Telehandlers
» Track Loaders Stroke 4.891n
» Track-Type Tractors Displacement 403 in3
» Small Track-Type Tractors
» Medium Track-Type Helgfts.
Tractors i Operating Weight 28409 Ib
» Large Track-Type Tractors  ~ g0 rating Welght - XL 28409 b
yWaste Handing Track-TYPe  ~giripping Weight - XL 27802 Ib
» Underground Mining Operating Weight - LGP 29690 Ib
» Wheel Dozers Shipping Weight - LGP 29083 Ib
» Wheel Excavators ’
» Wheel Loaders Blades
Lift Trucks Blade Type VPAT
Work Tools VPAT-Blade Capacity 3.53yd3
Engincs VPAT-Blade Width 10095.11 ft
Power Generatlon -
Rental Powor XL VPAT-Blade Capacity 3.5 yd3
Turbines XL VPAT-Blade Width 10 ft
Parts LGP VPAT-Blade Capacity 3.8 yd3
Used Equipment LGP VPAT-Blade Width 11t
Electronics Undercarriage
OEM Solutions
Technology Shoe Type single grouser

 http://www.cat.com/cda/layout?m=237284&x=T&f=227335

10/17/2008




Medium Dozers / Track-Type Tractors from Caterpillar Page 2 of 3
Gifts & Apparel

Width of Shoe - XL 22in
T Widthof Shoe - LGP (30in )
Shoes/Side - XL 40
Shoes/Side - LGP 40
Grouser Height 19in
Track Gauge - XL 70in
Track Gauge - LGP 79in
Track on Ground - XL 104 in
Track on Ground - LGP m in_
Ground Contact Area - XL 4650 in2
Ground Contact Area - LGP 6200 in2
Ground Pressure 6.16 psi
Ground Pressure - XL 6.16 psi
Ground Pressure - LPG 4.74 psi
Track Rollers/Side - XL 7
Track Rollers/Side - LGP 7
Service Refill Capacities

Fuel Tank 779 gal
Cooling System 6.4 gal
Engine Crankcase 4.35 gal
Hydraulic Tank 1563 gal
Winch
Winch Model PA50
Weight* 2000 b
Winch and Bracket Length 33.1in
Winch Case Width 35.61In
Drum Diameter 8in
Drum Width 11in
Flange Diameter 18in
Dimenslons

Ground Clearance 14.18in
Track Gauge 69.68 in
Width without Blade 91.73in
Width with Blade 924 ft
Height 9.7t
Height ROPS/Canopy 9.7 ft
Overall Length Basic Tractor (with Drawbar) 12.41 ft
Length with VPAT-blade (straight) 3921t
Ripper
Type Parallelogram
Number of Pockets 3
Overall Beam Width 76.8in

http://www.cat.com/cda/layout?m=237284&x=7&f=227335 10/17/2008
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Beam Cross Section 166x211 mm 6.5x8.3 in.

‘ Maximum Penetration - XL 14.2in
Maximum Penetration - LGP 14.2in

Weight - With One Shank 1863 Ib

Each Additional Shank 75 b

:"g\ Nowsfeeds  © 2008 Caterpillar Ali Rights Reserved Legal Notices Site Map
: Version Con
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FIG. 28 Relation between coefficient of permeability and soil type and density (log
scale).

mesh sieve. With no material finer than 100 mesh, the permeabilities
ranged from 0.2 to 3 ft/day.

Asarule permeablhty should be determined by test not from other
properties such as grain size. The general soil type and grain size are
useful, however, in indicating the approximate range of permeability
to be expected. The general way in which the test permeability has
been found to vary with the type of soil is illustrated in Fig. 2.8 which

TABLE 2.2 Tnfluence of Percent of Minus 100
Fraction on Permeability of Washed Filter Ag-
gregates (Typical)

Porcentage Passing
Number 100 Sieve

Permeability, ft/day

0 80 to 300
2 10 to 100
4 2 to 50
6 0.5t0 20
7 0.2t0 3

Secpage, Drorn age, and Flow Nets , H.R,
Cedevgreni, John Wity & Sons, 197,

s STt it o 8w e,




The GSE Drainage Design Manual, Second Edition

ATTALIMENT D

Appendix A

300 mil Double-sided Composite with 6 or 8 oz Geotextile

Boundary Conditions = Seil/G 1te/G brane
1.0E-02 ‘
[Test Time = 100 hours [—
\
o \
a \
2 % )
O3l N‘%ccg —> 1,000 psf
5 1.0E-03 —
vt S —
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i AN
= \
15,000 psf]
L ] 1 . 1 N ¢ N N N L . . . X
1.0E-04 o 5
00 01 02 037704 05 06 07 08 09 10
Gradient

Figure A-9. Performance Transmissivity of a 300 mil GSE FabriNet UF geocomposite under

Soil.

FabriNet TRx Double Side Composite with 6 or 8 oz. Geotextile

Boundary Condition = Seil/Geecomposite/Geomembrane

1.00E-02 -
I Seat Time =100 hoursE
\
\ N\
2 N
2 \\
K
g
IS .
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o e —— L
4 — ‘ :
——
g 15,000 psf}——q
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Gradient

Figure A-10. Performance Transmissivity of GSE FabriNet TRx geocomposite under Soil.
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ATTACPMENT A

Liquid Drainage Layer

258 Chapter 8

A = filtration area, usua_lly u;xe 1£t%, 1 acre (1 acre = 43,560 ft?), or 1

1 hectare (1 ha = 10,000 m?); Fortun

Yireqe = required permittivity of geotextile, sec™; 10SE 5.

k..qq = required cross-plane permeability coefficient of geotextile, £t/se . T

m/sec; particle

i = hydraulic gradient; appare

A = liquid head from bottom of geotextile, ft or m; develog

: s sin¢

and pening
o S. sta

Ah=H-t jc. Not

o ~ where H = liquid head on the geomembrane liner, ft or m; and
e t = thickness of drainage layer, ft or m.

: In landfill design, the liquid head H on the geomembrane liner may be
i based on hydrological analysis or regulatory requirement. Then, the liquid he
l’ the bottom of geotextile, Ak, and the required permitiivity of geotextile Ve
] determined using the preceding equations.

: Using data from Table 8.5, the allowable permittivity or allowable pe:
can be calculated from the following equations: -

' Vo = Yun
: "%~ RFscg X RFcg X RFpy X RFcc'X RFye
: o s

oW ™ RFscp X RFcg X RFpy X RFcc X RFac

The values of ultimate permittivity, .y, and ultimate permeability, Ky, are
from the approximate method. Then, the factor of safety that is used to &
filtration capacity of the selected geotextile can finally be obtained:

FS = 'pallow/ "'xeqd = Katiow/ kqu

Equations 8.10 to 8.15 can be used to calculate the cross-planc flow
- the selected geotextile. - -~ - - - - - .- e

8.3.4 Soll Retention .

To allow for the required flow of water through a geotextile, the void space;
be adequately large. However, there is a limit, namely, when the upstream,
waste fragment particles start to pass through the fabric voids along with |
liquid. This leads to an unacceptable sitnation called “piping”, in which t
particles are carried through the fabric, leaving large residual voids behin
velocity then increases, accelerating the whole process, until the upgradi€
begins to collapse. This collapse often leads to minute sinkhole-type patte
larger with time.

\ This entire process can be prevented by making the geotextile

enough to retain the s50il on the upstream side of the fabric. The coarser

must initially be retained; this is the targeted soil size in the design process;
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ticles eventually block the finer sized particles by establishing a bridging mechanism.
Fortunately, filtration concepts are well established in the design of soil filters, and
those same ideas can be used to design an adequate geotextile filter.

There are 2 number of approaches for achieving soil retention, all of which use
particle sizes that are measured by sieving and are compared with the Q5 size (the
apparent opening size) of the geotextile. The test for apparent opening size (AOS) was
developed by the U.S. Army Corps of Engineers to evaluate woven fabrics. The test

. has since been extended to cover all fabrics, including nonwoven types. The apparent
opening size (AOS) or equivalent opening size (EOS) are defined in CW-02215 as the
U.S. standard sieve number having openings closest in size to the openings in the fab-
gic. Note that AOS and EOS are equivalent terms. The equivalent ASTM test is desig-
pated D4751. The test uses known-sized glass beads designated by number and
determines AOS by dry sieving, Sieving is done by using beads of successively smaller
ize until 5% or less pass through the fabric. The AOS or EOS of the fabric specimen
the “retained on” U.S. standard sieve number of the size. It is sometimes given as
the equivalent sieve size opening in millimeters, and when done so is referred to as the
% opening size or Ogs. Thus, AOS, EOS, and 0y all refer to the same thing, the dif-
nee bemg that AOS and EOS are sieve numbers and Oy is the corresponding sieve
ning size in millimeters. Table 8.6 gives the interrelated values. Note that as the
S sieve number increases, the Oy particle size value decreases (ie., they are
-1sely related to one another).

43,560 ft), or 1 o

geotexﬁle, ft/sec

yr allowable pe:

o A
X RFgc TABLE8.6 ConversionofU.S.
Standard Sieve Sizes to Equivalent
T Square Opening Sizes
X BC
Sieve Size Opening Sizs

neability, ’;uxi (00) o -
that is used to$
btained: 4 4750 1870

6 - 3350 1320

8 2360 937

10 2.000 787
soss-plane flo 12 1.700 66.1

16 1180 469

20 0.850 331

30 0590 234

40 0.425 165

50 0297 17
lile, the void § 60 0.250 9.8
/hen the upstr 70 0212 83
, voids along : £0 0.180 7.0
iping?, in Wi | S U T B

idual voids - 140 0.106 41 :
until the up 170 0.050 35
akhole-type B 200 0.075 29
210 0.053 2.1

ng the geoté 400 0.038 15
‘abric. The €0 Note: 1 mil = 0.001 in,

1 the design
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‘ Three approaches for determining soil retention opening size are des CU =
below in the subsections that follow. dig =
dﬁo =1
834.1 Task Force 25 Method. The simplest of these methods examines dsy =
percentage of soil passing the No. 200 sieve (=-0.075 mm). The Task Force 25 (19 Fine-Grained
4 makes the following recommendations: Plasticity Inde
o 1. Particles < 50% passing the No, 200 sieve considered fin
o AQOS of the fabric > No. 30sieve (Le., Oys < 0.59 mm) persive by the
2. Particles > 50% passing the No. 200 sieve than 0.21 mm (
AQOS of the fabric > No. 50 sieve (i.e., 0ys < 0.297 mm)
83.4.2 Carroll Method. Slightly more restrictive is the recommendatio 0 Note that any s
Carroll (1983) for the Qg size in millimeters, which is sive soil,
. 095 < ( 2or 3)d35
.;, : . o . . Long Term Comy
¢ where dy; = the particle size in millimeters for which 85% of sample is finer.
I Perhaps the mos

8343 Giroud Method. The most conservative method is propose
Giroud (1982), who presents a method for recommended 0,5 values (i., the op
size in millimeters corresponding to the AOS value) in terms of relative densrtys

coefficient of uniformity (CU), and average particle size (ds,) for granular soils ¢ . Areasonabl
terms of Plasticity Index (PI) for fine-grained soils. It is presented below for ations tl}at have bt
state flow conditions. There is a parallel set of criteria for dynamic-flow condi of clogging, the fol
. these are noii likely to occur in landfill filtration design situations. ~ L Use the large
Granular Sotls. The definition of granular soils for the Giroud Method is the so! * 2, For nonwove,

contains less than 10% fines (less than #200 sieve opening size) or contains mo
more than 10% fines, but the Plasticity Index (PI) is less than 5.

actual stress ¢

3. For woven ge(
Case 1: For Loose Grannlar Soils (Dy < 50%)- The poi‘osity o

E1<CU<3, O < (CUNds)
CU > 3, 0gs < (9+dsp)/CU.

Case 2: For Intermediate Granular Soils (S0% < Dy < 80%)

K1<CU<3, O <15(CU)ds).
¥CU > 3, Ogs < (13.5+dsy)/CU.

Case 3: For Deuse. Granular Soils (Dg >80%) ™~~~
H1<CU<3, O < 2+(CUNds).
CU > 3, Qs < (18+ds)/CU.
In all cases,
0y = apparent opening size of geotextile, mm (if data is not given by;

ufacturer, this value is approximately the AOS sieve value in
millimeters);

Yhere n = geotext:
= geotexti
i, = geotexti
—p=densityc- |

Percent open a1
ven fabrics, and eve
ison of thc total op
men area. Woven
POA =~ 0) to some the
©s are in the range
- Other sitnations ¢
Yation of very high a
’ at the fabric interfy
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CU = coefficient of uniformity (= dg/d);

dyy = soil particle size corresponding to 10% finer, mm;

dg = soil particle size corresponding to 60% finer, mm; and
e methods examin ds, = soil particle size corresponding to 50% finer, mm.

'he Task Force 25| *Fine-Grained Soils. If the soil contains more than 10% fine-size particles and the

Jasticity Index is larger than 5 (thus lending cohesion to the soil structure), the soil is
considered fine-grained for the Giroud Method. If the soil is determined to be nondis-
sersive by the Double Hydrometer Method (i.e., DHR < 0.5), then 04 must be less
an 0.21 mm (i.c., less than #70 sieve) opening size. In other words,

0gs < 0.21 mm (for fine-grained soils).

the recommendatje ote that any soil that is used to construct a compacted clay liner must be nondisper-

sive soil.

ong Term Compatibility

of sample is finer. Perhaps the most frequentiy' asked question associated with the use of geotextiles in

hydraulic related systems is, “Will it clog?” Undoubtedly, some soil particles will
nbed themselves within the fabric structure. A more relevant question is, “Will it
cessively clog?”

A reasonable answer or response to the clogging question is simply to avoid situ-
tions that have been known to lead to severe clogging problems. To minimize the risk
of clogging, the following precautions are recommended when using geotextiles:

method is propo
5 values (i-e" the
18 of relative density
o) for granular so
esented below for

namic-flow condm
, tions.

_1d Method is the soff
ize) or contains m
5.

1. Use the largest available opening size geotextile satisfying the retention criteria;

2. For nonwoven geotextiles (recall Tables 8.2 and 8.3): porosity > 40% under the
actual stress conditions that the geotextile is serving;

3.- For woven geotextiles (recall Table 8.4): percent open area (POA) > 6%.
The porosity of a nonwoven geotextile can be calculated using
n=1<= pf(t;p) X 100% (8.16)

yhere n = geotextile porosity or planar porosity, expressed as a percentage;
p = geotextile mass per unit area;

"t = geotextile thickness; and )
p = density of filaments. : ’

1%)

Percent open area (POA) is a fabric property that has applicability only for
yoven fabrics, and even then primarily for monofilament woven fabric. POA is a com-
patison of the tofal open area (the void spaces between adjacent fibers)-to the total
ecimen area, Woven monofilament fabrics vary from essentially a closed structure
OA = 0) to some that are quite open (POA = 36% ). Many commercial woven geo-
extiles are in the range of 4 to 20%.

Other situations that have caused excessive clogging problems of geotextiles are
tration of very high alkalinity groundwater. For high pH liquids, the retardation of
ow at the fabric interface can cause a calcium, sodium, or magnesium precipitate to

ata is not given by I
1S sieve value in




HDR Engineering, Inc.

September 26, 2008
File No. 08-7611

Material Description:
Date Delivered:
Sample Location:

SIEVE ANALYSIS

ATTACHMENT 13

Pale light gray and gray fine sand with trace silt

9-25-08

SA-1, Borrow Pit Il

RETAINED

U.S, SIEVE . PERCENT
SIZE

PERCENT
PASSING

0.3 99.7
3.2 96.8
18.3 81.7
54.3 45.7
No. 200 ‘ [ 97.5 2.5




HDR Engineering, Inc.
September 26, 2008
File No. 08-7611

Material Description: . Pale light brown fine sand with trace silt
Date Delivered: 9-25-08
Sample Loca@ion: SA-2, Borrow Pit |

SIEVE ANALYSIS

"~ U.S. SIEVE PERCENT PERCENT
SIZE RETAINED PASSING
100.0

99.8
97.6
82.3
52.5
34




HDR Engineering, Inc.
September 26, 2008
File No. 08-7611

Material Description: Very pale brown and orange brown fine sand with trace silt
Date Delivered: 9-25-08
Sample Location: SA-3, Borrow Pit Il

SIEVE ANALYSIS

. US. SIEVE PERCENT PERCENT
SIZE RETAINED PASSING

No. 10

No. 20

No. 40 ’ 2.0 98.0
No. 60 15.1 84.9
No. 100 r 43.1 56.9

No. 200 r 93.8 6.2
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Info:

File: profiles\Sarasofa Final Cover Sideslopes 33%

Inputs:

Location: Hillsborough county average (Tampa)
Soil: EauGallie fine sand 35%

Horiz. overland flow path length: 141 ft

Avg. slope steepness: 33 %

Management Vegetation | Yield units | Yield (# of units) |

| dense grass | Cropland\forage cropsitall fescue mod production | Ib

3000

Contouring: b perfect coniouring
Strips/bamiers: (none)
Diversionfterrace, sediment basin: (none)
Subsurface dralnage: (none)

Adjust res. burial level: Nommal res. burial

Outputs:

Soil loss erod. portion: 3.7 Yaclyr
Detachment on slope: 3.7 t/ac/yr
Soll loss for cons. pian: 3.7 Yac/yr
Sediment delivery: 3.7 Yacfyr

Crit. slope length: 141 ft
Surf. cover after planting: 37 %

Dafe | Operation Vegetation

Surf. res. cov. after op, %

1/1/0 | baslc/generalbegin growth | Cropland\forage cropsitall fescue mod production

37

£

M50 T 35eyd 7AM5TD
WQt,f\olvwluo §507) (105

4
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SAAOISIATS |

Q)‘rz\l Qg
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Info:

File: profiles\Sarasota Final Cover Topslope 7%

Inputs:

Location: Hilisborough county average (Tampa)
Soil: EauGallie fine sand 35%

Horiz. overland flow path length: 200 ft

Avg. slope steepness: 7.0 %

Management _ Vagetation | Yield units | Yield (¥ of unfts) |

__| dense grass | Cropland\forage crops\tall fescue mod production | Ib
3000

Contouring: b perfect contouring

Strips/barriers: (none)

Diverslonfterrace, sediment basin: (none)

Subsurface drainage: (none)

Adjust res. burial level: Normal res. burial

Outputs:

Soil loss erod. portion: 0.70 t/ac/yr
Detachment on slope: 0.70 t/ac/yr
Soll loss for cons. plan: 0.70 t/ac/yr
Sediment delivery: 0.70 t/ac/yr

Crit, slope length: 200 ft
Surf. cover after planting: 37 %

Date | Operation Vegetation

Surf. res. cov. after op, %

37

1/1/0 | basic/general\begin growth | Cropland\forage crops\tall fescue mod production

dolaps da ol

Xusadi | Ised s
U uIey 350 1195

6ojlj b thel
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TEMPORARY FINAL COVER CALCULATIONS




lobma. 130526 |
HDR Engineering, Inc. I—D'_{
|Protect CCSWDC Class 1 Landfil |computed KP [pate 112242009
|sctent Design of Anchor Trenches [crecked MGR |pate 12272009
brask: 130 mph wind event @ 50 ft spacing Jteat 1 lor 1

CMDR Projecis\Sarasota CountASECEGC\intermediate Anchor{130mph@B80)_70_upperXisjTheary

Required: Design of anchor trenches o prevent wind upfit.
Description:

o .
The SEC anchor design considerations include material properties and wind uplift forces. Physical variables used in the anchor trench
design include effective suction, velocity of wind, distancss between anchor frenches, thickness of the materlal, percent strain at break,
stress at ylelding, geomembrane secant stiffness, Interface friction between geomembrane and anchor trench fill material and, seam
strength.

There have been huricanes reported In Sarasota County, Florida In year 1895, 1998, 1999, 2000 and 2004. However, neither wind speed
nor magniiude Is reported, The wind velocities due to thunder storms have been reported. HDR reviewed thunder storm events and high
wind evenis published by National Climatic Data Center (NCDC) for Sarasota Gounty, FL from January, 1850 to Ocotober, 2008, The
highest reported wind velocity within Sarasota is 82 mph In 1993. The EGC for CCSWDC is designed for a. 130 mph wind event. This wind
speed is compatible with basic wind speeds to be used to determine wind loads as published In Fiorida Bufiding Code 2008 as attached, i
should be noted that F2 magnitude Tonados are raported in Sarasota county. The wind speed of a F2 Tonado Is 113-157 mph. The SEC Is
not designed to withstand these wind spseds.

In addition o the wind, the other Important parameter that causes expansion and contraction of the material Is, temperature varlation. The
highest reported temperature within the State of FL untll December 2003 is 109 degrees F in June 1931. The lowest reported temperature
during the same period within the State of FL is -2 degrees F in January, 18988, HDR conservatively assumed these extrems events when
calculating maximum Inltial stresses and stralns due to change in temperature.,

Vertical intermediate anchor trenches are required ata minlmum of 50 it Intervals. The design Is based on a minimum factor of safety of
1.15. In addition, horizontal anchors are provided at grade change locations to provide additional suppoit. These are secondary anchor
trenches provided to accommodate site configuration and no addltional calculations were performed fo verify wind uplift.

The following describes a theorefical development and specimen calculation. The rest of the calculations are attached In the given tables
following the theoretical development. Related references are attached lo the end.

References

Gleason, M.H., Houlihan, M.F. and Giroud, J.P., 1898, “An Exposed Gecmembrane Cover System for a LandfilP, 6th Intemational
Conference on Geosynthetics, Atlanta, pp. 211-218.

Glroud, J.P., Gleason, M.H. and Zomberg, J.G., 1989, "Design of Geomembrane Anchorage Against Wind Uplift, Geosynthetics
International, Vol. 6, pp. 481-506.

Encl.
Supplementary data used for anchor {rench deslign.
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[res 130 mph wind event @ 50 R spacing svest 1 Jor 2
CAHDR Projects\Sarasota CountiSEQEGCIntermediate Anchor{130mph@B0)_70_upperxisjtheary
Use TPO 60 mi
Parameter . Definition Vehie Units
a Cosfficient of thermal expansion of the geomembrane 0.000050 inchfinch °F
g Acceleration due fo gravity 9.81 mis
A Suction factor 0.66 Dimensioniess
Ve Design wind veloclty 209 kmh  130.00 mph
Bu Gecmembrane slope angle fo harizental 0 degrees
Ly Length of geomembrane 1624 m 60,00 ft
Eq Allowable tensfle strain of the geomembrane 30.00%
P Density of geomembrane 1010 kgim®
[ Surface density of gecmembrane 142 koim* 42 ozfey
J Secant stiffness between origin and peak 70.0 kN/m 400,00 pp!
t Thickness of the material 00015 m
X Weld strength 263 KN 15000 ppl
z Shte elevation 387 m 11700 fi

1. Determine geomembrane strain due to temperature variation.

All time recorded lowest temperature In the State of Florida (T;) 2 °F
All ime recorded highest tsmparature In the State of Fiorida (T2) 109 F

g =ax(l)-1)
Tr=g*J
§= 0.56%

Te= 0.39 KN/m

2. Determination of strain due to gravity

Tl = prgul xtxSing

Ta= 0.00 KN/m
£ TN

Eg= 0.00%

3. Determine tofal initlal strain of the geomembrane before wind uplift (€5)
Eg eyt &

Eo= 0.56%

4. Determine total tenslon on the geomembrane before wind upfift (To)

To=Ty+ Ty
To= 0.39 kN/m

{Reported on Feb. 13, 1889. Obtalned from NCDC)
(Reported on June 29, 1934, Obtained from NCDC)
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GHHOR Projects\Sarasota County\SECQEGCintemediats Anchon130mph@80)_70_upparxdsiTheory

5. Determination of effective suction (S;)

S, =0.050%xAx V2 x e 0™ _ gy xCosp

8= 1401.68 Pa
1.402 KN/

6, Determinafion of normalized tensile stiffness of geomembrane

= WSk

= 3.279

7. Determination of strain due to wind
S.L

£y 17.864% 2J(s, +6.) -

LHS
0.8221

8. Datermination of wind generatsd tension compnent (T,,)
T Ex =

Ty 12.49 kN/m

9. Determinafion of total stiffness (T) and siraln (g)

T=T0+Tw

T 12,8 kN/m
Ey=fat by
= 18.39%

10. Factor of safety agalnst ruplure

Ty 26.30 kN/m
S, 1.402 Pa
L 15.24- m
Tysiny kN/m
&y

LHS RHS

0.039093297  0,93999296

F8r = TyTyimm)
FSg 2.31

(8L 180
—Sm[[z.f(a.-t-s,) 0”'))" = ]

RHS
0.8291
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-
ot CCSWOC Class 1 Lendfl) owwas WP s w2200
Design of Anchor Trenches Upper 1/3 of Stope Jessetne __ maeR losw 1/22/2008
e 130 mph wind event € 60 f spacing lont ler 3
GAHDR Proj PSECEGCIntenvediata Anchar(130mph80),_T0_vpper dis]Thaary
Usa TPO 60 mil
Parameter Dafinilton Units
Tu Yensilo stfiness in the geomembrane - lefl slde of anchor trench 12.88 KNIm
Td Tenslio slifiness In the geomembrane - right slde of anchor trench
Tex Tensile stifiness in the' geomembrane over anchor trench - right side
Tar Tensile stiffness in the geomerabrane ovar anchor trench - left side
-8 UpliR angla of geomambrane - leR side {Caloulated below)
0, Upfitt engle of gecmembrans - right side (Celoulated below)
Sq Upiift angle of geomembrans-anchor trench right side (Cetculated below)
Qur Uplift angle of geomembrane- anchor Wench left side (Caladated below)
B Geomambrans slops angle to horizontal-left side
Ba Geomembrene siope engle-right sids
B Drainage slopa of the g brene In e direction of uplift O degress
&y Allowsbls tensile strain of the geomembrane 0%
o Yensile sirain of the geomembrane dus to wind-left side 17.84%
€ Tensile sirain of the geomembrane due to wind-right side 0.00%
& Tensile sirain of the geomembrana dus lo wind-on the anchor trench . 17.84%
& Total appied strain-loft side 18.39%
t Total applled sirain-right side 0.00%
[ Total applied straln-anchor tronch 18.39%
i} Secant stifness betwaen origin and pask 70,0 kNfm
& Interface friction angle betwsan g &nd underiying soll 22.0 degrees
Y Unit weight of anchor trench material 1681 KNim® 10701 pot
FS, Factor of safety against upliit 1,47
Ly Length of ¢ nbrane b ar fofl slda 1524 m
La Length of geomembrans betwean anchors-ight side 000 m
Ly Length of gesmembrene between ancharstemraca 1524 m
X Weld sirangth 263 kN/m

Notex For this case anchor trench geomembrans Is considered to be the second span,

1. Datermine angla of uplift geomembrans with upslope,
Note thet for this case this Is the span to the feRt of the anchor trench,

0,
O —
Fm Sin@, !
L . 1.1784
Sing, -
8, £6.00 dogress
Calculated  ~Ta- 11784

Sing,

Totel length of geomembrane during wind svent (L'} upslope area
Ly= (T4gel,



HDR Engineering, Inc.

[protuce CCSWDC Class 1 Lendfin

Iﬁﬁ Deasign of Anchor Trenches Upper 1/3 of Slope

et 130 mph wind event @ 50 & spacing

CIHDR Projeci\Sarstots Couny\SECAEGOItermediats Anchor(1 S0mph@80),_T0_apperis]Thecty

Use TPO 60 mll
Ly 18.04. m

Are radius of geamenmbrane durng wind event [R]

Ry -923 m
Uplit of the geomambrane due to wind on slopa (uy)

8, =R, - RxCost)y
LN 407 m

2. Determine angle of uptR g rane with d P
Nota that this section is not applicable for the specliic case.

9,
e
. 0000
Sné, = K
& 0.00 dogrees
Colulated  —f— = SOOI

Sin 8,

As discussed above, for the exposed geomembrane over the downslope area

Vs = 0.00
Re = #DiV7o!
| 7] = #DIVFO!

3, Determina angle of uplift geomembrans with slope on the temrace.

N/

Note that for this case this Is the span (o the right of tha anchor trench,

Er =—S£%;-l

E:T.;:: = 1.4784
O,r = §6.00 degrees
Calculated L 19784

Sin8,,

HR

Jos 112202008

Jess 1/22/2009

[t 3




HDR Engineering, Inc. I-m
[prejecs CCSWIC Class 1 Lendmi | — KP ot

Jseioct Design of Anchar Trenches Upper 1/3 of Slope fomoms _moR |

b~ 130 mphwind event @ 60 ftspacing [CE I § ler

CUDR Proj MEGCNIrdormod: {130mph@E0) T0_mppes dsjTheosy =

Use TPO 60 mil

As discussed above, for the exposed geomembrane over the terrace

Ly = 18,04
R'I' = 973
Uy = 4,07
A 0.00 degrees Ta 0.00 kN/m
B 66,00 degrees Tar 0.00 &N/
[ 56.00 degrees Tt 1288 kN/m
D 58.00 degmees Ty 12.88 KN/m

4. Required minimum weight of anchor trench to prevent downslope movement (refer to Case 1 of free body diagmm attached)

T 005(A - 8)~Tp coS(B +8)+ Ty €as(C — ) ~ T, cos(D+5)
W = W syt = !

W iy dommsliding ™ 2138 KN/m
5. Required minimum weight of anchor trench to prevent upslope movement (refer to Case 2 of free body diagram attached)

- =Ty 005(4 +8)+ Ty c0S(B —5)—T; cos{C + 5)+ T, cos(D ~ 8)

siné

P = W ctssgitoe g

w 2o wpalopo eliding ™ 2138 KNfm

6, Required minimum weight of the anchor trench to prevent uplifting (refer to Case 3 of free body diagram attached)

Wosa W st =T 510 At Ty Sin B+ T, SinC + T, SinD
Wi = 2136 KN/m

7. Required anchor treach area

W,
N3

A'w 14

Ang 127 't = B

Dimension of the proposed anchor trench
Depth of Anchor Trerch = 4.00. ft
Width of the Anchor Trench o 400 f
Area of the Anchor Trench = 1600 B

Therefore, factor of safety against uplift 117
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‘ HDR Engineering, Inc. R

lprojest  GCSWDC Class 1 Landfil |computed KP loate 17222009
|subet  Design for Anchor Trench Pullout [checked MGR lose 412212009
jask 130 mph wind event @ 50 ft spacing |shon 1 let 3
CAHDR Projects\Sarasoia Coupty\SEQEGCIrermediato Anchor(130mph@80)_70_upper.Xls]Friction
Use TPO 60 mil
Param Definition Value Units
Dy Depth of Anchor Trench 400 fi
Wy Width of the Anchor Trench 400 ft
§ Interface friction angle between geomembrane and underlying soil 22.0 degrees
¥ Unit weight of anchor trench material 1681 KN/m® 107.01 pef
d, Length of the geomembrane curved upward in the anchor trench 1.00 £t
k Coefficient of lateral earth pressure 0.60
Anchor Trench

Wa

Forces Fy F, and F; are frictional forces developed in the liner system due to shear resistance between layers

Forces Fs, and F, are frictiona! forces developed where the liner changes directions (bends). These forces are
calculated by tresting them as a belt sliding over a rigid, stationary body.
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lresk 130 mph wind event @ 50 ft spacing |sneet 1. lor 3

CAHOR Prejects\Sarasota Coun\SEC\EGCIntermediate Anchar{130mph@80)_70_uppsr.ds|Friction

Ref. 1 gives the friction asf

L7

Friction %3 — T} =T, x (€™ -1)

Where:

tand = coefficient of friction between layer and the rigid body
B = angle between T, and T, or angle of wrap (radians)

Ty  =tensile force holding the layer In place

T, = force needed to overcome T and friction

Because geomembrane is not completely rigid, the friction force obtained from the above equation was multiplied
by 0.5.

The shear resistance forces Fy, F,, F,, F, and F; are calculated in the following manner:
F =N tand
Where:

N = pormal force applied on the geosynthetic layer
] = friction angle between geosynthetic layers, or soil and geosynthetic layers

F, =0.5 xy>xdyx kxd,, ¥ tan & (1)
Fy  =YaXdeX W,y x tand @
F, =& +P;)(em>; -Dx05 3
Fo =& +F4)x(ew); -Dx03 0]

Fs =05 X(fu*dy + Yarldp ~D)x koxdy x tan 8y (5)

[y R
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[resx __ 130 mph wind event @ 50 ft spacing

Lo 8o, 130526 ™
computed KP |z 12212009
|checked MER |Base 1/22/2009
et % ot 3

CAHDR ProjectsiSarasota County\SECYEGCYIntenmtediate Anchor(130mph@g8s). 70, uppar.xis]Friction

Fy 20741

Fa 691.36

F, 397.74

Fa 194.55

Fs 90.74

Total Friction Force
Maximum uplift force
Therefore, FS

fbs/ft
lbs/ft
Ibs/ft
Ibs/ft
Ibs/ft

1582 lbs/ft
23 kKN/m

2136 KkN/m

1.09

Since friction resistance force from the anchor trench is greater than uplift force, the anchor trench will not puliout.

1%
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130528 ™

HDR Engineering, Inc.

[prosect CCSWDC Cless 4 Landfii
|sutgo Deslgn of Anchor Trenches middle 1/3 of Slope
fresk 430 mph wind event @ 59 ft spacing

GAHDR Projects\Saresata County\SEC\ECCIntermediate Anchor{130mph@80)_70_middie.xsjuphiit
Use TPO 60.mil

Parameter Definifion

=}

Coefficlent of thermal expansion of the gecmembrane
Acceleration due to gravity
Suction factor
Design wind velocity
Geomembrane slope angle to horizontal
Length of geomembrane
Allowable tensile straln of the geomembrane
Densily of geomembrane
Surface density of geomembrane
Secant stiffness between origin and peak
Thickness of the material
Weld strength
Site elevation

anc_g-o P>

1. Determine geomembrans strain due to temperature variation.

All Ime recorded lowest femperature In the State of Florida () 2 °F
All time recorded highest temperature in the State of Florida (F2) 109 °F
g =ax(l, "TI)

Trogxd

5= 0.56%

T'r'—' 0.39 kN/m

2. Determinafion of sirain due to gravity

Tg = prg=LxtxSinp

Te= 0.00 KN/m
AL
&= 0.00%

3, Determine total inillal strain of the geomembrane before wind upliit (€5)
to=g+

€= 0.56%

4. Determine fotal tension on the geomembrane bafore wind uplift (To)

To=Ty+ Ty
To= 039 kN/m

HR

F— KP loate 112212009
[onoed  MeR lpete 142212009
]smx 1 ]or 2
Value Units
0.000050 Inchiinch °F
9.81 mis
0.64 Dimenslonless
209 knvh 130,00 mph
G degrees
1624 m 50.00 R
30.00%
1010 kg/m®
142 ko' 42 ogsy
700 KNfm  400.00 ppi
0.0015 m ,
263 kNim  150.00 ppi
357 m 117.00

{Reported on Feb. 13, 1889, Oblained from NCDC)
(Reported on June 29, 1831. Obtained from NCDC)

s



Jsab o, 130526 [,

HDR Engineering, Inc. m
[Profect CCSWDC Class 1 Landfll e KP |ose. 11222009
Iﬂb}eﬂ Design of Anchor Trenches middie 1/3 of Slope . l&ﬁnﬂ MCR lm 1/22/2008
Jrask 130 mph wind event @ 50 ft spacing steet 1 lor 2

CAHDR ProjectstSarasota CountASECUEGCYintannediats Anchor(130mphd@60)_70_middie xsjuplit

&. Determination of effective suction (S,)

S, =0.050x Ax V2 x e 0T _ gy yp % Cosf

S,;= 1162.11 Pa
1.162 tN/m?

8, Determination of normalized tensite stiffness of geomembrane

= J/S.5L

= 3,956

7. Determination of strain due {o wind

sL s.L 180
& 15.30% 200z, +£.) 'S‘"[(z.r(sa +a,)"a'”')]x z ]
LHS RHS
0.79286 0.7028

B, Determination of wind generated tension compnent (T.,)
Te= &x™J

Tw 10.78 KN/m

8. Determination of total stifiness (T) and sirain (e)

T= To + Tw

T 112 KN/m
=g tey

Er= 15.858%

10, Factor of safety against upture

Ty 28.30 KN/m
S, 1,162 kPa
L 15.24 m
Tyieain) kN/m
&y 0.30

LHS RHS

0.939993297 0.93899206

FSa=Ty/Tymen)
FSq 279



|sebse,

130526 [s. ‘
HDR Engineering, Inc. I-m
[pme  CCSWDC Class 1 Langin Jemmptn KP e 12212009
lestiet  Design of Anchar Trenchos middte 1/3 of Slaps Jooctos __moR o 1222009
[ et 130 mph wind event @ 50 ft specing Ystont 1 Jee 3
CAHDR Projuctst & ARG Eats, Anchos(13 ), 70_poicdle o)
Use TPO 60 ma
Parameter Dafinition Value Units
Tu Tenslle stiifness In the gecniembrane - st side of anchar trench
Td Tenslle stiffness in fhe geomembrene - right side of anchor trench
Tor Tensile stifiness In the gsomembrans over anchar french - right skie
Tur Tensilo stiffness in the geomembrans over anchor trench - left side
8, Uplift engle of geomembrane - lef side (Calculated below)
7 UpliRt angle of gecmembrane - right sids (Calcuated below)
Sur UpHR angle of geomembrane-anchor trench right side (Calculated betow)
O Upiift erigle of geomembrane- anchor trench Ioft skde (Calculated below)
Bo Geomembrare slope engle to horizontelHeft side
Ba Geomembrane slope angle-right slde Q degrees
B Dreinage slope of tha geomsmbrane In the direction of uplift O degrees
-8 Allowabls tansile siraln of the geomembrane 0%
L1 Tensilo strain of the geomembrana due to wind-ieft side 16.38%
L] Tensile straln of tha geomembrane due to wind-sight side 0.00%
&t Tensile strain of the geomembrane dua to wind-on the anchor rench 16.39%
£ Total applied straln-left sido 15.95%
& Total appiied strafright side 0.00%
24 Total applied straln-anchor trentch 15.85%
4 Secant sifiness between origin and paak 700 kNfm
] Interface friction engle between geomsmbrane and underlying soll 220 degrees
¥ Unit welght of anchaor trench material 16.81 kNm® 10701 pef
F§, Factor of safety against uplft 1.23
[ ™ Length of geomembrane betwesn anchors-left sida 1524 m
L Length of gaomembrans between anchorsight side 000 m
Ly Length of gsomambrana belween anchors-terrace 1524 m
X Wetd strength 283 Km

Note: For this case encher trenth geomembrans is considered bo bo the second span.

1.Detam1inamglecfupﬁﬂgeombsmewﬂhwslgpe.
Nole that for this case thia is tha span to the feft of the anchor irench.
é.

& T t——1

- = 1.1639

8, 6243 degrees

P
Calaudated —_—
@ Sne,

1.1539

Total length of gsomembrane duing wind event (L") upstope area
Ly = (Tredxl,

1



HDR Engineering, Inc.

Jprgees CCSWOC Class 4 Landil

[Subjnct Desipn of Anchor Trenches middle 1/3 of Stope

Tast 130 mph wind event @ 59 ft spacing

B otaeta) Arehort Aimnk:
GAHDR Pro) ly t

Usa TPO 60 mil
Ly 1767 m

Ammdhmofgewnemblmemwindm[m

Uplift of the geomembrmne due to wind on slope (u.)

8, = Ry ~RoxCosB,
u, 377 m

2. Baterming angle of upiit geomembrans with davnsiope.
Note that this section Is not applicable for the specific case.

' =§%:-|
o 1.0000
8 0,50 degrees
Calculated E??: - #Diviot

As discussed above, for the exposed geomembrane over the downslope erea

L = 0.00
Ra - #DIVIO!
9 = #DIVI0I

[Job Mo, 130526 I_N_n.i
I&W KP [E 112212008
[stoot 3 [t 3
70_sniddie xisjanchor
N/a

3. Determiine angle of uplt geomembrans with slope on the terrace.
Note that for this cass this is the span to the right of the anchor trench.

8,

£y w—2l—}

<+ Sing,;

LTI 1.1539
S8,
Byt = 5243 degrees
Caleulated br_ . 1.1539

SinB, '

7



b o 130526 e
HDR Engineering, Inc. I-m ‘

Jpecsa CCSWDC Class 1 Landfll {compoms KP |oae 172272009
|- Design of Anchor Trenches middle /3 of Siope T Jonecks  men Joen 112212009
|\‘asl 130 mph wind event @ 50 f spacing oot 3 [oe 3
GANDR Pro} CounASECIEGS Anclior(13mph@E0)_T0_middle dejanchar =

Use TPO 60 mil

As discussed above, for the exposed geomembrane over the terrace

Ly = 1767
Ry = 9656
L4 = 377
A 0.00 degrees Ta 0.00 KNim
B B62.43 degrees Tar - 0.00 kNim
c 6243 degrees T 147 KN
D 5243 degrees T. 1117 kN/m

4. Required minimum weight of anchor trench to prevent downslops movesnent (refer to Case 1 of free body diagram atieched)

Ty cos(A-8) T c08(B + 8)+ Ty c08(C — &) — T, cus(D +8)
sin&

W rain dowimliding ™ 7.1 kNfim ‘

5. Required minfmuw weight of anchor trench to prevent upslope movement (refer to Case 2 of free body diagram attached)

Wi = me,

— T, cos(A+ &)+ Ty cos(B - 8) ~ T,z 005(C + 5) + T, cos(D-&)
Wess = Wesarguopacting = dnd

W suin upsbepn stiding ™ 17.71 kN

6. Required minimum weight of the anchor trench to prevent uplifting (refer to Case 3 of free body diagram attached)

W, -WM =T, sin A+ T sin B+ T,,8C + T, SinD
Wuh,,,m= 17.71 kN/m

7. Required anchor trench area

W,

A" = -7'"—

Ay 105 m’ = 1t

Dimension of the proposed anchor trench
Depth of Anchor Trench = 350 R
Width of the Anchor Trench = 400 ft
Area of the Anchor Trench = 14.00 &

Therefore, factor of safety against uplift = 123

133



b o, 130526 {0,

‘ HDR Engineering, Inc. IR
lPrijet  COGSWDC Class 4 Landél |computes KP losts 14222009
|suneet  Deslign for Anchor Trench Pullout |crecked MGR |ate 142212009
[as 130 mph wind event @ 50 ft spacing Isteet 1 lor 3
CAHDR Projects\Sarasota County\SEC\EGCYIntermediala Anchor(130mph@80)_70_middie xls]ancher
Use TPQ 60 mil
Paranu Definition Value Units
Dy Depth of Anchor Trench 350 #

Wa Width of the Anchor Trench 4.00 f
) Interface friction angle between geomembrane and underlying soil ~ 22.0 degrees
¥ Unit weight of anchor trench material 16.81 KN/m’ 107.01 pcf
dp Length of the geomembrane curved upward in the anchor trench 100 £
k Coefficient of lateral earth pressure 0.60
Anchor Trench

Forces Fy, F, and F; are frictional forces developed in the liner system due to shear resistance between layers
Fq;rces F,, and F, are frictional forces developed where the liner changes directions (bends). These forces are

calculated by treating them as a belt sliding over a rigid, stationary body.

1Iq



o o, 130526 [vo. .
HDR Engineering, Inc. R ~

|project  CCSWDC Class 1 Landfil lcomp KP |pate 1122/2000
Jsubiext_ Design for Anchor Trench Pullout [chockee MGR oan 112212009
[k 130 mph wind event & 50 ft spacing [shest 2, ot 3

CAHDR Projects\Sarasota CoumyiSECIEGCIntarmedlate Anchor(130mph@80)_70_mizidle Msjanchor

Ref. 1 gives the friction

L=fe’

Friction T3 —T; =T, x ("% 1)

Where:

tand = coefficient of friction between layer and the rigid body

B = angle between T, and T, or angle of wrap (radians) ‘
T = tensile force holding the layer in place

Tz = force needed to overcome T and friction

Becanse geomembrane is not completely rigid, the friction force obtained from the above equation was multiplied
by 0.5.

The shear resistance forces Fy, F,, F, F, and F; are calculated in the following manner:
F =N tand
Where:

N =normal force applied on the geosynthetic layer
& = friction angle between geosynthetic layers, or soil and geosynthetic layers

F, =05 xyxdyx kxd,, % tan & (1)
B =W x tand )
Fr = RN -Dx0s ®
Fo = (RaemxE™: -Dx0s @)

Fs =05 x{rdas vadd -D)xkrdy % tan 8 (5)

20



.HDR Engineering, Inc.

|project  CCSWDC Class 1 Landfil

Isubject _ Deslgn for Anchor Trench Pullout

CAHDR Projecis\Sarasota CountdSECIEGCY Imermadiate Anchor{130mph@80)_70_middiexislenchor

[rask 130 mph wind event @ 50 ft spacing
F, 158.80 Tos/ft

Fs 604.94 Ibs/ft

F, 337.98 Ibs/ft

F, 169.83 Tbs/ft

Fs 71.78 Ibs/ft

Total Friction Force

Maximum uplift force

Therefore, FS 1.12

1349 Ibs/ft
20 KN/m

1771 IN/m

130526

R

loaes 142212008
foate 172212009
lor 3

Since fiction resistance force from the anchor trench is greater than uplifi force, the anchor trench will not puliout.

2l



[0 Mo 130525 ™

HDR Engineering, Inc. I-m
[Profec CCSWDC Class 1 Landfil eommaea KP lpats 112212000
[sutioee Design of Anchor Trenches Lower 1/3 of Siope lonecme  MGR lsta 1722/2009
Jresk 130 mph wind event @ 50 ft spacing |shest 1 ot 2
C:HOR Projecis\Sarasola CountiSEQEGC\Intermeadiate Anchor{130mph@80)_70_owarxislanchor

Use TPO &0 mil

Paramater Definiion Value Units

a Coefficlent of thermal expansion of the geomembrane 0.000050 Inchfinch °F

g Acceleration due to gravity 981 mis

A Suction factor 0.42 Dimensionless

Ve Deslgn wind velodily 208 kmh  130.00 mph

By Geomembrane siops angls to horizontal O degrees

L, Length of geomembrane 16.24 .m £0.00 ft

& Allowable tenslie strain of the geomembrane 30.00%

P Density of geomembrane 1010 kg/m®

You Surface density of geomembrane 142 kgim* 42 ozfsy

J Secant stiffness between origin and peak 700 kN/m  400.00 ppl

t Thickness of the material 0,0015 m

X Weld strength 263 kNim 160,00 ppl

z Site elevation 3BT m 117.00 #

1. Determine geomembrane strain due to temperature variation,

Al time recorded lowest temperature in the State of Florida (T,) 2 °F (Reported on Feb. 13, 1899, Obtained from NCDC)

All ime racorided highest femperature n the State of Florida (T;) 109 °F (Reporied on June 28, 1931. Oblained fram NCDC)

& =ax(T,-1)

Tr=gxl .
&= 0.56%

Ty= 0.39 kN/m

2. Determinallon of strain due to gravity

T, = prgxLatSing

Tg - 0.00 kiN/m
=T
&= 0.00%

3. Determine total initial strain of the geomembrane befare wind uplift (eq)
2 3R

€= 0.56%

4. Determine total te