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INSTRUCTIONS TO APPLY FOR A SOLID WASTE MANAGEMENT FACILITY PERMIT

I. General

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

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

II. Application 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, K, M, O through S
C. Industrial Solid Waste Disposal Facilities - Submit Parts A through S

NOTE: Portions of some Parts may not be applicable.

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

III. 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.
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V. Application Codes

S - Submitted

LOCATION - Physical location of information in application

N/A - Not Applicable

N/C - No Substantial Change

VI. Listing of Application Parts

PART A: GENERAL INFORMATION

PART B: DISPOSAL FACILITY GENERAL INFORMATION

PART C: PROHIBITIONS

PART D: SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL

PART E: LANDFILL PERMIT REQUIREMENTS

PART F: GENERAL CRITERIA FOR LANDFILLS

PART G: LANDFILL CONSTRUCTION REQUIREMENTS

PART H: HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS

PART I: GEOTECHNICAL INVESTIGATION REQUIREMENTS

PART J: VERTICAL EXPANSION OF LANDFILLS

PART K: LANDFILL OPERATION REQUIREMENTS

PART L: WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS

PART M: SPECIAL WASTE HANDLING REQUIREMENTS

PART N: GAS MANAGEMENT SYSTEM REQUIREMENTS

PART O: LANDFILL CLOSURE REQUIREMENTS

PART P: OTHER CLOSURE PROCEDURES

PART Q: LONG-TERM CARE

PART R: FINANCIAL ASSURANCE

PART S: CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

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

Please Type or Print

PART A. GENERAL INFORMATION

1. Type of disposal facility (check all that apply):

Class I Landfill Ash Monofill

Class III Landfill Asbestos Monofill

Industrial Solid Waste

Other (describe):

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

2. Type of application:

Construction

Operation

Construction/Operation

Closure

Long-term Care Only

3. Classification of application:

New Substantial Modification

Renewal Intermediate Modification

Minor Modification

4. Facility name:

5. DEP ID number: County: 

6. Facility location (main entrance):

7. Location coordinates:

Section: Township: Range: 

Latitude: ° ‘ “ Longitude: ° ‘ “ 

Datum: Coordinate method: 

Collected by: Company/Affiliation: 

✔

✔

✔

Sarasota County Central County Solid Waste Disposal Complex

SWD/58/51614 Sarasota

North end of Knights Trail Road, 2 miles east of I-75, northeast of Venice, FL
4000 Knights Trail Road, Nokomis, FL 34275

1-4, 9-16 38S 19E

27 12 10 82 23 35

NAD83 Google Earth

SCS Engineers
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8. Applicant name (operating authority):

Mailing address:
Street or P.O. Box City State Zip

Contact person:  Telephone: ( ) 

Title:   

E-Mail address (if available)

9. Authorized agent/Consultant:

Mailing address:
Street or P.O. Box City State Zip

Contact person:  Telephone: ( ) 

Title:   

E-Mail address (if available)

10. Landowner (if different than applicant):

Mailing address:
Street or P.O. Box City State Zip

Contact person:  Telephone: ( ) 

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

12. Population to be served:
Five-Year

Current: Projection:

13. Date site will be ready to be inspected for completion:

14. Expected life of the facility:  years

15. Estimated costs:

Total Construction: $ Closing Costs: $ 

16. Anticipated construction starting and completion dates:

From: To:  

17. Expected volume or weight of waste to be received:

yds3/day tons/day gallons/day

Sarasota County Solid Waste Operations

4000 Knights Trail Road Nokomis, FL 34275

941Lois Rose 861-1589

Solid Waste Operations Manager

lerose@scgov.net

SCS Engineers

4041 Park Oaks Blvd., Tampa, FL. 33610

813Daniel Cooper 621-0080

Project Director

dcooper@scsengineers.com

Same as Applicant

Unincorporated Sarasota County, City of Sarasota, City of Venice, City of Northport

402,389 (2017) 420,263 (2021)

FDEP to be notified

7.7

$1.3 M (Estimated) N/C

July 2017 October 2017

1,000
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PART B. DISPOSAL FACILITY GENERAL INFORMATION

1. Provide brief description of disposal facility design and operations planned under this application:

2. Facility site supervisor:

Title: Telephone: ( ) 

E-Mail address (if available)

3. Disposal area: Total acres: Used acres: Available acres: 

4. Weighing scales used: Yes No

5. Security to prevent unauthorized use: Yes No

6. Charge for waste received: $/yds3 $/ton

7. Surrounding land use, zoning:

Residential Industrial

Agricultural None

Commercial Other (describe):

8. Types of waste received:

Household C & D debris

Commercial Shredded/cut tires

Incinerator/WTE ash Yard trash

Treated biomedical Septic tank

Water treatment sludge Industrial

Air treatment sludge Industrial sludge

Agricultural Domestic sludge

Asbestos Other (describe):

This permit application presents information supporting the application for the operation of the Landfill Gas

Collection and Control System (LFGCCS) expansion into Phase II. The LFGCCS expansion will be completed

in stages to allow for additional waste to placed in the respective lift sequence. A total of four stages are

proposed for the LFGCCS expansion. The proposed project will not affect the operation of the existing LFGCCS.

Lois Rose

Solid Waste Operations Manager 941 861-1589

lerose@scgov.net

118 55 (Phase I) 63 (Phase II)

N/C N/C

✔

Governmental Use, Open Use Conservation, Rural

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Other: Mobile homes and marine vessels when all engines, fuel tanks (either

removed or punctured), appliances, air conditioners, other fluids, and batteries have been

removed prior to disposal.

✔

✔
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9. Salvaging permitted: Yes No

10. Attendant: Yes No Trained operator: Yes No

11. Trained spotters: Yes No Number of spotters used: 

12. Site located in: Floodplain Wetlands Other (describe):

13. Days of operation:

14. Hours of operation:

15. Days working face covered:

16. Elevation of water table: ft. Datum Used:  

17. Number of monitoring wells:

18. Number of surface monitoring points:

19. Gas controls used: Yes No Type controls: Active Passive

Gas flaring: Yes No Gas recovery: Yes No

20. Landfill unit liner type:

Natural soils Double geomembrane

Single clay liner Geomembrane & composite

Single geomembrane Double composite

Single composite None

Slurry wall Other (describe):

21. Leachate collection method:

Collection pipes Double geomembrane

Geonets Gravel layer

Well points Interceptor trench

Perimeter ditch None

Other (describe):

1

Uplands

Monday through Saturday

8:00am to 5:00pm Monday-Friday / 8:00am to 2:00pm Saturday

Daily

20.5 NGVD 1929

10

2

✔

✔

✔

Phase I is a single HDPE liner and clay layer. Phase II is a double HDPE geomembrane

and drainage composite with a geosynthetic clay liner (GCL).

✔

✔

See 20. above.

✔

✔ ✔

✔

✔

✔ ✔

✔ ✔
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22. Leachate storage method:

Tanks Surface impoundments

Other (describe):

23. Leachate treatment method:

Oxidation Chemical treatment

Secondary Settling

Advanced None

Other (describe):

24. Leachate disposal method:

Recirculated Pumped to WWTP

Transported to WWTP Discharged to surface water/wetland

Injection well Percolation ponds

Evaporation Spray irrigation

Other (describe):

25. For leachate discharged to surface waters:

Name and Class of receiving water:

✔

Prestressed concrete leachate storage tank and secondary containment tank.

✔

Off-site treatment.

✔

✔

✔

Spray irrigation to working face and initial cover areas of Class I Landfill only for dust control.

Leachate is not discharged to surface waters.
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26. Storm Water:

Collected: Yes No

Type of treatment:

Name and Class of receiving water:

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

Wet detention ponds and retention ditches.

Cow Pen Slough, Class III water.

SWFWMD Permit #407932.01

FDEP ERP Permit #58-0272622-001 (Phase II)

FDEP ERP Permit #58-0246654-003 (Roadway Widening/Swale)

✔
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PART C. PROHIBITIONS (62-701.300, FAC)

LOCATION

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

S N/A N/C 2. If the facility qualifies for any of the exemptions contained in Rules 62-
701.300(12), (13) and (16) through (18), FAC, then document this
qualification(s);

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

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

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

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

S N/A N/C 7. Provide documentation that the facility will be in compliance with the
Class I surface water restrictions; (62-701.300(7), FAC)

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

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

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

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

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

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

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

LOCATION

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

S N/A N/C 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)

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

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

S N/A N/C 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)

S N/A N/C 6. An engineering report addressing the requirements of this rule and with
the following format: a cover sheet, text printed on 8 ½ 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)

S N/A N/C 7. Operation Plan and Closure Plan; (62-701.320(7)(e)1, FAC)

S N/A N/C 8. Contingency Plan; (62-701.320(7)(e)2, FAC)

S N/A N/C 9. Plans or drawings for the solid waste management facilities in appropriate
format (including sheet size restrictions, cover sheet, legends, north arrow,
horizontal and vertical scales, elevations referenced to NGVD 1929)
showing: (62-701.320(7)(f), FAC)

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

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

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

S N/A N/C 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;

Eng Rep. D.1
✔

✔

✔

✔

✔

✔

✔

Eng Rep. D.2

Eng Rep. D.3

Eng Rep. D.4

Eng Rep. D.5

Eng Rep. D.6

Permit Mod 2014

Permit Renewal 2013

Eng Rep. D.9

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔

✔

✔
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LOCATION PART D CONTINUED

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

S N/A N/C 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)

S N/A N/C 12. Provide a history and description of any enforcement actions taken by the
Department against the applicant for violations of applicable statutes, rules,
orders, or permit conditions relating to the operation of any solid waste
management facility in the state; (62-701.320(7)(i), FAC)

S N/A N/C 13. Proof of publication in a newspaper of general circulation of notice of
application for a permit to construct or substantially modify a solid waste
management facility; (62-701.320(8), FAC)

S N/A N/C 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)

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

PART E. LANDFILL PERMIT REQUIREMENTS (62-701.330, FAC)

LOCATION

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

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

S N/A N/C a. Dimensions;

S N/A N/C b. Locations of proposed and existing water quality monitoring wells;

S N/A N/C c. Locations of soil borings;

S N/A N/C d. Proposed plan of trenching or disposal areas;

S N/A N/C e. Cross sections showing original elevations and proposed final
contours which shall be included either on the plot plan or on
separate sheets;

Permit Renewal 2013

✔

Permit Renewal 2013

Eng Rep. D.12

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔

✔

Permit Renewal 2013

✔

✔

Eng Rep. E.2

Eng Rep. E.2

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔

✔
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LOCATION PART E CONTINUED

S N/A N/C f. Any previously filled waste disposal areas;

S N/A N/C g. Fencing or other measures to restrict access;

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

S N/A N/C a. Proposed fill areas;

S N/A N/C b. Borrow areas;

S N/A N/C c. Access roads;

S N/A N/C d. Grades required for proper drainage;

S N/A N/C e. Cross sections of lifts;

S N/A N/C f. Special drainage devices if necessary;

S N/A N/C g. Fencing;

S N/A N/C h. Equipment facilities;

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

S N/A N/C a. The current and projected population and area to be served by the
proposed site;

S N/A N/C b. The anticipated type, annual quantity, and source of solid waste
expressed in tons;

S N/A N/C c. Planned active life of the facility, the final design height of the
facility, and the maximum height of the facility during its operation;

S N/A N/C d. The source and type of cover material used for the landfill;

S N/A N/C 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

S N/A N/C 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)

Permit Renewal 2013

✔

Permit Renewal 2013

Eng Rep. E.3

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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PART F. GENERAL CRITERIA FOR LANDFILLS (62-701.340, FAC)

LOCATION

S N/A N/C 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)

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

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

LOCATION

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

S N/A N/C 2. Landfill liner requirements; (62-701.400(3), FAC)

S N/A N/C a. General construction requirements; (62-701.400(3)(a), FAC)

S N/A N/C (1) Provide test information and documentation to ensure the 
liner will be constructed of materials that have appropriate 
physical, chemical, and mechanical properties to prevent 
failure;

S N/A N/C (2) Document foundation is adequate to prevent liner failure;

S N/A N/C (3) Constructed so bottom liner will not be adversely impacted 
by fluctuations of the ground water;

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

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

Permit Renewal 2013
✔

Permit Renewal 2013
✔

✔
Eng Rep. G.1

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C b. Composite liners; (62-701.400(3)(b), FAC)

S N/A N/C (1) Upper geomembrane thickness and properties;

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

S N/A N/C (3) Design thickness in accordance with Table A and number of 
lifts planned for lower soil component;

S N/A N/C c. Double liners; (62-701.400(3)(c), FAC)

S N/A N/C (1) Upper and lower geomembrane thickness and properties;

S N/A N/C (2) Design leachate head for primary LCRS to limit the head to 
one foot above the liner;

S N/A N/C (3) Lower geomembrane sub-base design;

S N/A N/C (4) Leak detection and secondary leachate collection system 
minimum design criteria (k 10 cm/sec, head on lower liner 

1 inch, head not to exceed thickness of drainage layer);

S N/A N/C d. Standards for geosynthetic components; (62-701.400(3)(d), FAC)

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

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

S N/A N/C (3) Design of 24-inch-thick protective layer above upper 
geomembrane liner;

S N/A N/C (4) Describe operational plans to protect the liner and leachate 
collection system when placing the first layer of waste above 
a 24-inch-thick protective layer;

S N/A N/C (5) HDPE geomembranes, if used, meet the specifications in 
GRI GM13, and LLDPE geomembranes, if used, meet the 
specifications in GRI GM17;

S N/A N/C (6) PVC geomembranes, if used, meet the specifications in 
PGI 1104;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

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

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

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

S N/A N/C e. Geosynthetic specification requirements; (62-701.400(3)(e), FAC)

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

S N/A N/C (2) Material specifications for geomembranes, geocomposites, 
geotextiles, geogrids, and geonets;

S N/A N/C (3) Manufacturing and fabrication specifications including 
geomembrane raw material and roll QA, fabrication 
personnel qualifications, seaming equipment and 
procedures, overlaps, trial seams, destructive and non-
destructive seam testing, seam testing location, frequency, 
procedure, sample size, and geomembrane repairs;

S N/A N/C (4) Geomembrane installation specifications including 
earthwork, conformance testing, geomembrane placement, 
installation personnel qualifications, field seaming and 
testing, overlapping and repairs, materials in contact with 
geomembranes, and procedures for lining system 
acceptance;

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

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

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

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C f. Standards for soil liner components; (62-701.400(3)(f), FAC)

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

S N/A N/C (2) Demonstration of compatibility of the soil component with 
actual or simulated leachate in accordance with EPA Test 
Method 9100, or an equivalent test method;

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

S N/A N/C (4) Specifications for soil component of liner including at a 
minimum:

S N/A N/C (a) Allowable particle size distribution, and Atterberg 
limits including shrinkage limit;

S N/A N/C (b) Placement moisture and dry density criteria;

S N/A N/C (c) Maximum laboratory-determined saturated hydraulic 
conductivity using simulated leachate; 

S N/A N/C (d) Minimum thickness of soil liner;

S N/A N/C (e) Lift thickness;

S N/A N/C (f) Surface preparation (scarification);

S N/A N/C (g) Type and percentage of clay mineral within the soil 
component;

S N/A N/C (5) Procedures for constructing and using a field test section to 
document the desired saturated hydraulic conductivity and 
thickness can be achieved in the field; 

S N/A N/C g. If a Class III landfill is to be constructed with a bottom liner system,
provide a description of how the minimum requirements for the liner
will be achieved;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C 3. Leachate collection and removal system (LCRS); (62-701.400(4), FAC)

S N/A N/C a. The primary and secondary LCRS requirements; (62-
701.400(4)(a), FAC)

S N/A N/C (1) Constructed of materials chemically resistant to the waste 
and leachate;

S N/A N/C (2) Have sufficient mechanical properties to prevent collapse 
under pressure;

S N/A N/C (3) Have granular material or synthetic geotextile to prevent 
clogging;

S N/A N/C (4) Have a method for testing and cleaning clogged pipes or 
contingent designs for reducing leachate around failed 
areas;

S N/A N/C b. Other LCRS requirements; (62-701.400(4)(b), (c) and (d), FAC

S N/A N/C (1) ³
cm/sec;

S N/A N/C (2) Total thickness of 24 inches of material chemically resistant 
to the waste and leachate;

S N/A N/C (3) Bottom slope design to accommodate for predicted 
settlement and still meet minimum slope requirements;

S N/A N/C (4) Demonstration that synthetic drainage material, if used, is 
equivalent or better than granular material in chemical 
compatibility, flow under load, and protection of 
geomembranes liner;

S N/A N/C (5) Schedule provided for routine maintenance of LCRS.

S N/A N/C 4. Leachate recirculation; (62-701.400(5), FAC)

S N/A N/C a. Describe general procedures for recirculating leachate;

S N/A N/C b. Describe procedures for controlling leachate runoff and minimizing
mixing of leachate runoff with storm water;

S N/A N/C c. Describe procedures for preventing perched water conditions and
gas buildup;

✔
Eng Rep. G.3

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

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

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

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

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

S N/A N/C a. Surface impoundment requirements; (62-701.400(6)(b), FAC)

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

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

S N/A N/C (3) General design requirements;

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

S N/A N/C (b) Leak detection and collection system with hydraulic 

S N/A N/C (c) Lower geomembrane place on 6 inches 
-5 cm/sec or on an approved 

1 x 10-7 cm/sec;

S N/A N/C (d) Design calculation to predict potential leakage 
through the upper liner;

S N/A N/C (e) Daily inspection requirements, and notification and 
corrective action requirements if leakage rates 
exceed that predicted by design calculations;

S N/A N/C (4) Description of procedures to prevent uplift, if applicable;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C (5) Design calculations to demonstrate minimum two feet of 
freeboard will be maintained;

S N/A N/C (6) Procedures for controlling vectors and off-site odors;

S N/A N/C b. Above-ground leachate storage tanks; (62-701.400(6)(c), FAC)

S N/A N/C (1) Describe tank materials of construction and ensure 
foundation is sufficient to support tank;

S N/A N/C (2) Describe procedures for cathodic protection for the tank, if 
needed;

S N/A N/C (3) Describe exterior painting and interior lining of the tank to 
protect it from the weather and the leachate stored;

S N/A N/C (4) Describe secondary containment design to ensure adequate 
capacity will be provided and compatibility of materials of 
construction;

S N/A N/C (5) Describe design to remove and dispose of stormwater from 
the secondary containment system;

S N/A N/C (6) Describe an overfill prevention system, such as level
sensors, gauges, alarms, and shutoff controls to prevent 
overfilling;

S N/A N/C (7) Inspections, corrective action, and reporting requirements;

S N/A N/C (a) Weekly inspection of overfill prevention system; 

S N/A N/C (b) Weekly inspection of exposed tank exteriors; 

S N/A N/C (c) Inspection of tank interiors when tank is drained, or 
at least every three years;

S N/A N/C (d) Procedures for immediate corrective action if failures 
detected;

S N/A N/C (e) Inspection reports available for Department review;

S N/A N/C c. Underground leachate storage tanks; (62-701.400(6)(d), FAC)

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C (1) Describe materials of construction;

S N/A N/C (2) A double-walled tank design system to be used with the 
following requirements:

S N/A N/C (a) Interstitial space monitoring at least weekly;

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

S N/A N/C (c) Interior tank coatings compatible with stored 
leachate;

S N/A N/C (d) Cathodic protection inspected weekly and repaired 
as needed;

S N/A N/C (3) Describe an overfill prevention system, such as level 
sensors, gauges, alarms, and shutoff controls to prevent 
overfilling, and provide for weekly inspections;

S N/A N/C (4) Inspection reports available for Department review;

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

S N/A N/C a. Provide CQA Plan including:

S N/A N/C (1) Specifications and construction requirements for liner 
system;

S N/A N/C (2) Detailed description of quality control testing procedures and 
frequencies;

S N/A N/C (3) Identification of supervising professional engineer;

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

S N/A N/C (5) State qualifications of CQA professional engineer and 
support personnel;

✔

✔

✔

✔

✔

✔

✔

Eng Rep. G.6

Eng Rep. G.6.a

Eng Rep. G.6.a

Eng Rep. G.6.a

Eng Rep. G.6.a

Eng Rep. G.6.a

Eng Rep. G.6.a

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART G CONTINUED

S N/A N/C (6) Description of CQA reporting forms and documents;

S N/A N/C b. An independent laboratory experienced in the testing of
geosynthetics to perform required testing;

S N/A N/C 7. Soil liner CQA; (62-701.400(8), FAC)

S N/A N/C a. Documentation that an adequate borrow source has been located
with test results, or description of the field exploration and laboratory
testing program to define a suitable borrow source;

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

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

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

S N/A N/C 9. Gas control systems; (62-701.400(10), FAC)

S N/A N/C a. Provide documentation that if the landfill is receiving degradable
wastes, it will have a gas control system complying with the
requirements of Rule 62-701.530, FAC;

S N/A N/C 10. For landfills designed in ground water, provide documentation that the
landfill will provide a degree of protection equivalent to landfills designed with
bottom liners not in contact with ground water; (62-701.400(11), FAC)

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

LOCATION

S N/A N/C 1. Submit a hydrogeological investigation and site report including at least
the following information:

S N/A N/C a. Regional and site specific geology and hydrology;

S N/A N/C b. Direction and rate of ground water and surface water flow
including seasonal variations;

✔

✔

✔

✔

Eng Rep. G.6.a

Eng Rep. G.6.a

Eng Rep. G.9

Eng Rep. G.9

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART H CONTINUED

S N/A N/C c. Background quality of ground water and surface water;

S N/A N/C d. Any on-site hydraulic connections between aquifers;

S N/A N/C e. Site stratigraphy and aquifer characteristics for confining layers,
semi-confining layers, and all aquifers below the site that may be
affected by the disposal facility;

S N/A N/C f. Description of topography, soil types, and surface water drainage
systems;

S N/A N/C g. Inventory of all public and private water wells within a one mile
radius of the site including, where available, well top of casing and
bottom elevations, name of owner, age and usage of each well,
stratigraphic unit screened, well construction technique, and static
water level;

S N/A N/C h. Identify and locate any existing contaminated areas on the site;

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

S N/A N/C 2. Report signed, sealed, and dated by P.E. and/or P.G.

PART I.  GEOTECHNICAL INVESTIGATION REQUIREMENTS (62-701.410(3) and (4), FAC)

LOCATION

S N/A N/C 1. Submit a geotechnical site investigation report defining the engineering
properties of the site including at least the following:

S N/A N/C a. Description of subsurface conditions including soil stratigraphy
and ground water table conditions;

S N/A N/C b. Investigate for the presence of muck, previously filled areas, soft
ground, and lineaments;

S N/A N/C c. Estimates of average and maximum high water table across the
site;

S N/A N/C d. Evaluation of potential for fault areas and seismic impact zones;

S N/A N/C e. Foundation analysis including:

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART I CONTINUED

S N/A N/C (1) Foundation bearing capacity analysis;

S N/A N/C (2) Total and differential subgrade settlement analysis;

S N/A N/C (3) Slope stability analysis;

S N/A N/C f. Evaluation of potential for sinkholes and sinkhole activity at the site
that is based upon the investigations required in Rule 62-
701.410(3)(f), F.A.C.;

S N/A N/C g. A geotechnical report providing a description of methods used in
the investigation, and includes soil boring logs, laboratory results,
analytical calculations, cross sections, interpretations, conclusions,
and a description of any engineering measures proposed for the site;

S N/A N/C 2. Report signed, sealed, and dated by P.E. and/or P.G.

PART J. VERTICAL EXPANSION OF LANDFILLS (62-701.430, FAC)

LOCATION

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

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

S N/A N/C 3. Provide foundation and settlement analysis for the vertical expansion;

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

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

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

S N/A N/C 7. Provide gas control designs to prevent accumulation of gas under the new
liner for the vertical expansion;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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PART K. LANDFILL OPERATION REQUIREMENTS (62-701.500, FAC)

LOCATION

S N/A N/C 1. Provide documentation that the landfill will have at least one trained
operator during operation and at least one trained spotter at each working
face; (62-701.500(1), FAC)

S N/A N/C 2. Provide a landfill operation plan including procedures for: (62-701.500(2),
FAC)

S N/A N/C a. Designating responsible operating and maintenance personnel;

S N/A N/C b. Emergency preparedness and response, as required in subsection
62-701.320(16), FAC;

S N/A N/C c. Controlling types of waste received at the landfill;

S N/A N/C d. Weighing incoming waste;

S N/A N/C e. Vehicle traffic control and unloading;

S N/A N/C f. Method and sequence of filling waste;

S N/A N/C g. Waste compaction and application of cover;

S N/A N/C h. Operations of gas, leachate, and stormwater controls;

S N/A N/C i. Water quality monitoring;

S N/A N/C j. Maintaining and cleaning the leachate collection system;

S N/A N/C 3. Provide a description of the landfill operation record to be used at the
landfill, details as to location of where various operational records will be kept
(i.e. DEP permit, engineering drawings, water quality records, etc.); (62-
701.500(3), FAC)

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

S N/A N/C 5. Describe methods of access control; (62-701.500(5), FAC)

S N/A N/C 6. Describe load checking program to be implemented at the landfill to
discourage disposal of unauthorized waste at the landfill; (62-701.500(6),
FAC)

Minor Mod Sep 2016

✔

✔

Eng Rep. K.2

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Eng Rep. K.2.h

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART K CONTINUED

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

S N/A N/C a. Waste layer thickness and compaction frequencies;

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

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

S N/A N/C d. Maximum width of working face;

S N/A N/C e. Description of type of initial cover to be used at the facility that
controls:

S N/A N/C (1) Vector breeding/animal attraction;

S N/A N/C (2) Fires;

S N/A N/C (3) Odors;

S N/A N/C (4) Blowing litter;

S N/A N/C (5) Moisture infiltration;

S N/A N/C f. Procedures for applying initial cover, including minimum cover
frequencies;

S N/A N/C g. Procedures for applying intermediate cover;

S N/A N/C h. Time frames for applying final cover;

S N/A N/C i. Procedures for controlling scavenging and salvaging;

S N/A N/C j. Description of litter policing methods;

S N/A N/C k. Erosion control procedures;

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART K CONTINUED

S N/A N/C 8. Describe operational procedures for leachate management including: (62-
701.500(8), FAC)

S N/A N/C a. Leachate level monitoring;

S N/A N/C b. Operation and maintenance of leachate collection and removal
system, and treatment as required;

S N/A N/C c. Procedures for managing leachate if it becomes regulated as a
hazardous waste;

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

S N/A N/C e. Contingency plan for managing leachate during emergencies or
equipment problems;

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

S N/A N/C g. Procedures for comparing precipitation experienced at the landfill
with leachate generation rates and including this information in the
operating record;

S N/A N/C h. Procedures for water pressure cleaning or video inspecting
leachate collection systems;

S N/A N/C 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)

S N/A N/C 10. Describe procedures for operating and maintaining the landfill stormwater
management system to comply with the requirements of Rule 62-701.400(9),
FAC; (62-701.500(10), FAC)

S N/A N/C 11. Equipment and operation feature requirements; (62-701.500(11), FAC)

S N/A N/C a. Sufficient equipment for excavating, spreading, compacting, and
covering waste;

S N/A N/C b. Reserve equipment or arrangements to obtain additional
equipment within 24 hours of breakdown;

S N/A N/C c. Communications equipment;

✔

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Eng Rep. K.9

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART K CONTINUED

S N/A N/C d. Dust control methods;

S N/A N/C e. Fire protection capabilities and procedures for notifying local fire
department authorities in emergencies;

S N/A N/C f. Litter control devices;

S N/A N/C g. Signs indicating operating authority, traffic flow, hours of
operation, and disposal restrictions;

S N/A N/C 12. Provide a description of all-weather access road, inside perimeter road,
and other on-site roads necessary for access at the landfill; (62-701.500(12),
FAC)

S N/A N/C 13. Additional record keeping and reporting requirements; (62-701.500(13),
FAC)

S N/A N/C a. Records used for developing permit applications and
supplemental information maintained for the design period of the
landfill;

S N/A N/C b. Monitoring information, calibration and maintenance records, and
copies of reports required by permit maintained for at least 10 years;

S N/A N/C 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;

S N/A N/C d. Procedures for archiving and retrieving records which are more
than five years old;

PART L. WATER QUALITY MONITORING REQUIREMENTS (62-701.510, FAC)

LOCATION

S N/A N/C 1. A water quality monitoring plan shall be submitted describing the proposed
ground water and surface water monitoring systems, and shall meet at least
the following requirements:

S N/A N/C a. Based on the information obtained in the hydrogeological
investigation and signed, dated, and sealed by the P.G. or P.E. who
prepared it; (62-701.510(2)(a), FAC)

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

Minor Mod Sep 2016

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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S N/A N/C b. All sampling and analysis performed in accordance with Chapter
62-160, FAC; (62-701.510(2)(b), FAC)

S N/A N/C c. Ground water monitoring requirements; (62-701.510(3), FAC)

S N/A N/C (1) Detection wells located downgradient from and within 50 feet 
of disposal units;

S N/A N/C (2) Downgradient compliance wells as required; 

S N/A N/C (3) Background wells screened in all aquifers below the landfill 
that may be affected by the landfill;

S N/A N/C (4) Location information for each monitoring well;

S N/A N/C (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 alternate well 
spacings;

S N/A N/C (6) Properly selected well screen locations; 

S N/A N/C (7) Monitoring wells constructed to provide representative 
ground water samples;

S N/A N/C (8) Procedures for properly abandoning monitoring wells;

S N/A N/C (9) Detailed description of detection sensors, if proposed; 

S N/A N/C d. Surface water monitoring requirements; (62-701.510(4), FAC)

S N/A N/C (1) Location of and justification for all proposed surface water
monitoring points;

S N/A N/C (2) Each monitoring location to be marked and its position 
determined by a registered Florida land surveyor;

S N/A N/C e. Initial and routine sampling frequency and requirements; (62-
701.510(5), FAC)

S N/A N/C (1) Initial background ground water and surface water sampling 
and analysis requirements;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART L CONTINUED

S N/A N/C (2) Routine monitoring well sampling and analysis requirements;

S N/A N/C (3) Routine surface water sampling and analysis requirements;

S N/A N/C f. Describe procedures for implementing evaluation monitoring,
prevention measures, and corrective action as required; (62-
701.510(6), FAC)

S N/A N/C g. Water quality monitoring report requirements; (62-701.510(8),
FAC)

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

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

S N/A N/C (3) Two and one-half year, or annual, report requirements, or 
every five years if in long-term care, signed dated, and 
sealed by P.G. or P.E.;

PART M. SPECIAL WASTE HANDLING REQUIREMENTS (62-701.520, FAC)

LOCATION

S N/A N/C 1. Describe procedures for managing motor vehicles; (62-701.520(1), FAC)

S N/A N/C 2. Describe procedures for landfilling shredded waste; (62-701.520(2), FAC)

S N/A N/C 3. Describe procedures for asbestos waste disposal; (62-701.520(3), FAC)

S N/A N/C 4. Describe procedures for disposal or management of contaminated soil;
(62-701.520(4), FAC)

S N/A N/C 5. Describe procedures for disposal of biological wastes; (62-701.520(5),
FAC)

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

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

LOCATION

S N/A N/C 1. Provide documentation for a gas management system that will: (62-
701.530(1), FAC)

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

S N/A N/C b. Be designed for site specific conditions;

S N/A N/C c. Be designed to reduce gas pressure in the interior of the landfill;

S N/A N/C d. Be designed to not interfere with the liner, leachate control
system, or final cover;

S N/A N/C 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)

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

S N/A N/C 4. Landfill gas recovery facilities; (62-701.530(5), FAC)

S N/A N/C a. Provide information required in Rules 62-701.320(7) and 62-
701.330(3), FAC;

S N/A N/C b. Provide information required in Rule 62-701.600(4), FAC, where
relevant and practical;

S N/A N/C c. Provide estimates of current and expected gas generation rates
and description of condensate disposal methods;

S N/A N/C d. Provide description of procedures for condensate sampling,
analyzing, and data reporting;

S N/A N/C e. Provide closure plan describing methods to control gas after
recovery facility ceases operation, and any other requirements
contained in Rule 62-701.400(10), FAC;

Eng Rep. N.1
✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Eng Rep. N.1.a

Eng Rep. N.1.b

Eng Rep. N.1.c

Eng Rep. N.1.d

Eng Rep. N.2

Eng Rep. N.3

Eng Rep. N.4

Permit Renewal 2013

Permit Renewal 2013

Eng Rep. N.4.c

Eng Rep. N.4.d

Permit Renewal 2013

✔

✔

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

LOCATION

S N/A N/C 1. Closure permit requirements; (62-701.600(2), FAC)

S N/A N/C a. Application submitted to the Department at least 90 days prior to
final receipt of wastes;

S N/A N/C b. Closure plan shall include the following:

S N/A N/C (1) Closure design plan;

S N/A N/C (2) Closure operation plan;

S N/A N/C (3) Plan for long-term care;

S N/A N/C (4) A demonstration that proof of financial assurance for long-
term care will be provided;

S N/A N/C 2. Closure design plan including the following requirements: (62-701.600(3),
FAC)

S N/A N/C a. Plan sheet showing phases of site closing;

S N/A N/C b. Drawings showing existing topography and proposed final grades;

S N/A N/C c. Provisions to close units when they reach approved design
dimensions;

S N/A N/C d. Final elevations before settlement;

S N/A N/C e. Side slope design including benches, terraces, down slope
drainage ways, energy dissipaters, and description of expected
precipitation effects;

S N/A N/C f. Final cover installation plans including:

S N/A N/C (1) CQA plan for installing and testing final cover;

S N/A N/C (2) Schedule for installing final cover after final receipt of waste;

S N/A N/C (3) Description of drought resistant species to be used in the 
vegetative cover;

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART O CONTINUED

S N/A N/C (4) Top gradient design to maximize runoff and minimize 
erosion;

S N/A N/C (5) Provisions for cover material to be used for final cover 
maintenance;

S N/A N/C g. Final cover design requirements;

S N/A N/C (1) Protective soil layer design;

S N/A N/C (2) Barrier soil layer design;

S N/A N/C (3) Erosion control vegetation;

S N/A N/C (4) Geomembrane barrier layer design;

S N/A N/C (5) Geosynthetic clay liner design, if used;

S N/A N/C (6) Stability analysis of the cover system and the disposed 
waste;

S N/A N/C h. Proposed method of stormwater control;

S N/A N/C i. Proposed method of access control;

S N/A N/C j. Description of the proposed or existing gas management system
which complies with Rule 62-701.530, FAC;

S N/A N/C 3. Closure operation plan shall include: (62-701.600(4), FAC)

S N/A N/C a. Detailed description of actions which will be taken to close the
landfill;

S N/A N/C b. Time schedule for completion of closing and long-term care;

S N/A N/C c. Describe proposed method for demonstrating financial assurance
for long-term care;

S N/A N/C d. Operation of the water quality monitoring plan required in Rule 62-
701.510, FAC;

S N/A N/C e. Development and implementation of gas management system
required in Rule 62-701.530, FAC;

✔
Eng Rep. O.2.j

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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LOCATION PART O CONTINUED

S N/A N/C 4. Certification of closure construction completion and final reports including:
(62-701.600(6), FAC)

S N/A N/C a. Survey monuments; (62-701.600(6)(a), FAC)

S N/A N/C b. Final survey report; (62-701.600(6)(b), FAC)

S N/A N/C c. Closure construction quality assurance report; (62-701.400(7),
FAC)

S N/A N/C 5. Declaration to the public; (62-701.600(7), FAC)

S N/A N/C 6. Official date of closing; (62-701.600(8), FAC)

S N/A N/C 7. Justification for and detailed description of procedures to be followed for
temporary closure of the landfill, if desired; (62-701.600(9), FAC)

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

LOCATION

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

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

PART Q. LONG-TERM CARE (62-701.620, FAC)

LOCATION

S N/A N/C 1. Maintaining the gas collection and monitoring system; (62-701.620(5),
FAC)

S N/A N/C 2. Stabilization report requirements; (62-701.620(6), FAC)

S N/A N/C 3. Right of access; (62-701.620(7), FAC)

S N/A N/C 4. Requirements for replacement of monitoring devices; (62-701.620(8), FAC)

S N/A N/C 5. Completion of long-term care signed and sealed by professional engineer;
(62-701.620(9), FAC)

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
Eng Rep. Q.1

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

Permit Renewal 2013

✔

✔

✔

✔
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PART R. FINANCIAL ASSURANCE (62-701.630, FAC)

LOCATION

S N/A N/C 1. Provide cost estimates for closing, long-term care, and corrective action
costs estimated by a P.E. for a third party performing the work, on a per unit
basis, with the source of estimates indicated; (62-701.630(3) & (7), FAC)

S N/A N/C 2. Describe procedures for providing annual cost adjustments to the
Department based on inflation and changes in the closing, long-term care,
and corrective action plans; (62-701.630(4) & (8), FAC)

S N/A N/C 3. Describe funding mechanisms for providing proof of financial assurance
and include appropriate financial assurance forms. (62-701.630(5), (6), & (9),
FAC)

Eng Rep. R.1
✔

Permit Renewal 2013

Permit Renewal 2013

✔

✔
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A - 1  
 

S ECT ION A  
 

GENERAL  INFORMAT ION 

On behalf of Sarasota County Solid Waste Operations (SWO), SCS Engineers (SCS) has 
prepared this Operation permit application for the Phase II Landfill Gas Collection and Control 
System (LFGCCS) expansion of the Central County Solid Waste Disposal Complex 
(CCSWDC). Information provided in this application is in accordance with and it is divided into 
Sections following the State of Florida Department of Environmental Protection (FDEP) 
Application for a Permit to Construct, Operate, Modify or Close a Solid Waste Management 
Facility Application Form 62-701.900(1), FAC. 

A . 1  L A N D F I L L  D E S C R I P T I O N  

The CCSWDC is a multi-function solid waste management facility which includes a Class I 
disposal area and other associated solid waste collection and disposal activities. The Class I 
landfill currently consists of a closed Phase I (55 acres) area which began accepting waste on 
June 15, 1998 until June 9, 2011, and an active Phase II (63 acre) area which began accepting 
waste on August 16, 2010. The Class I landfill has a permitted design capacity greater than 2.5 
million megagrams by mass and 2.5 million cubic meters by volume.  

Although the landfill design capacity is greater than 2.5 million megagrams, the landfill’s New 
Source Performance Standards (NMOC) emissions are below 50 Mg/Year, thus, the facility is 
not subject to the NMOC, Subpart WWW, and all installed landfill gas collection systems are not 
regulatory required. 

The existing LFGCCS on Phase I was installed in two separate sequences. The first sequence 
became operational on June 2010 and the second sequence was completed in March 2012. An 
additional expansion into Phase II was completed on January 2016 and included header, airline, 
condensate piping, and connections to existing leachate cleanouts on the north slope of Subcells 
1 and 2. The existing LFGCCS includes 70 vertical landfill gas extraction wells installed on 
Phase I, header and lateral piping of various sizes, condensate traps located at low points in the 
header, isolation valves for airlines, condensate, and landfill gas, condensate sumps, blower flare 
station, and other appurtenances. 

Additional expansions to the existing LFGCCS will be constructed on Subcells 1 through 4 of 
Phase II. Phase II is expected to reach final grades on the top deck in November 2024 in 
accordance with information provided to the FDEP in the Annual Topographic Survey and 
Remaining Site Life Report-2015, dated April 24, 2016, by Sarasota County. 

The SWO is proactively designing the LFGCCS and intends to proceed with planning, 
permitting and construction of the Phase II LFGCCS expansion such that it will be available for 
operation in accordance with the proposed expansion stages as further discussed in this permit 
application. 
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B - 1  

S ECT ION B  
 

D ISPOSAL  FAC I L I TY  GENERAL  INFORMAT ION 

 
See Permit Application Form for this information.  
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S ECT ION C  
 

PROH IB I T IONS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to any 
prohibition requirements as part of this Operations Permit Application.  

For additional information, refer to the following approved documents for the CCSWDC: 

1.   Operations Permit Renewal Application, dated September 16, 2013, and subsequent 
responses, prepared by Sarasota County,  

2.   Supplemental information, dated October 16, 2013, prepared by Sarasota County, 

3.   Supplemental information, Water Quality Monitoring Plan, December 9, 2013, prepared 
by Atkins, 

4.   Intermediate Modification, Construction and Operation of Landfill Gas Recovery 
Facility, dated February 14, 2014, prepared by S2Li, Incorporated, 

5.   Minor Modification Permit Application, dated December 16, 2014, and subsequent 
responses, prepared by SCS Engineers, 

6.   Supplemental information, Updated Operations Plan, dated January 16, 2015, prepared 
by Sarasota County and SCS Engineers, 

7.   Approved Operations Plan, dated January 2015, prepared by Sarasota County, 

8.   Operation Permit Minor Modification Application, dated September 1, 2016, prepared by 
Sarasota County 

9. Approved Operations Plan, dated August 2016, prepared by Sarasota County. 
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S ECT ION D  
 

SOL ID  WASTE  FAC I L I TY  PERMITT ING REQU IREMENTS,  
GENERAL  

D . 1  A p p l i c a t i o n  F o r m  a n d  S u p p o r t i n g  D o c u m e n t s  

One hard copy and one electronic copy of the application form, supporting data and reports are 
being submitted. 
 

D . 2  E n g i n e e r i n g  C e r t i f i c a t i o n  

This permit application has been certified, signed, and sealed by Daniel R. Cooper, P.E., a 
Licensed Engineer in the State of Florida (License No. 66440).   
 

D . 3  T r a n s m i t t a l  L e t t e r  

A transmittal letter is included at the beginning of this submittal. 
 

D . 4  A p p l i c a t i o n  F o r m s  

DEP Form No. 62-701.900(1), effective February 15, 2015, is included with this submittal. 

D . 5  P e r m i t  F e e  

In accordance with Rule 62-701.320(4)(d), the intermediate modification fee is one-half of that 
required for a substantial modification. Enclosed with this application is a check in the amount of 
$5,000 (one-half required for a substantial modification per Rule 62-4.050(4)(j)(1), Construction 
permit for a Class I facility) made payable to Florida Department of Environmental Protection.  

D . 6  E n g i n e e r i n g  R e p o r t  

An Engineering Report meeting the requirements of Rule 62-701.320(7)(d), F.A.C., detailing 
plans for the construction of the LFGCCS expansion is included in Attachment B of this 
submittal. 
 

D . 9  D r a w i n g s  

Attachment A contains the required design drawings indicating the LFGCCS expansion system. 
There have been no changes to the property boundaries since the last solid waste operations 
permit was issued and therefore a site plan signed and sealed by a Florida Licensed Professional 
Land Surveyor is not being submitted with this application. 
 



 

D - 2  

D . 1 2  E n f o r c e m e n t  H i s t o r y  

Table D-1 below summarizes enforcement history for the applicant, the SWO. Based on a review 
of the CCSWDC files and information provided by Sarasota County staff responsible for the 
CCSWDC, the applicant is not aware of any other enforcement actions relative to the County’s 
other solid waste operations. Any errors or omissions are not to be construed as a 
misrepresentation of the facts. Should FDEP have additional information in their files, the SWO 
will concede to FDEP’s data. 

 
T a b l e  D . 1 .   E n f o r c e m e n t  A c t i o n  H i s t o r y  

S a r a s o t a  C o u n t y  S o l i d  W a s t e  O p e r a t i o n s   

 

FACILITY ACTION DATE STATUS 

17TH Street Closed 
Landfill 

OGC – Case No. #90-
1139 

July 2, 1991 Closed 

Central County Solid 
Waste Disposal 
Complex 

OGC – Case No. #08-
1728 

October 8, 
2008 

Active 

Bee Ridge Landfill  
OGC – Case No. #10-
3569 

February 28, 
2011 

Closed 
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S ECT ION E  
 

LANDF I L L  PERMIT  REQU IREMENTS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to 
landfill permit requirements as part of this Operations Permit Application. For additional 
information, refer to the applicable documents listed in Section C. 

E . 2  P l o t  P l a n  

A plot plan showing the proposed LFGCCS expansion into Phase II is included in Attachment A 
of this submittal. 
 

E . 3  T o p o g r a p h i c  M a p s  

A topographic plan showing existing conditions and the proposed LFGCCS expansion into Phase 
II is included in Sheet 2, Attachment A, of this permit application. Construction of the LFGCCS 
expansion will not affect existing fill areas, borrow areas, access roads, grading for proper 
drainage, fencing or equipment facilities. Areas disturbed during construction of the LFGCCS 
expansion components, such as trenching for gas collection pipelines, will be repaired to pre-
existing conditions or approved grades after construction. 
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S ECT ION F  
 

GENERAL  CR I TER IA  FOR  LANDF I L LS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed general 
criteria for landfills as part of this Operations Permit Application. For additional information, 
refer to applicable documents listed in Section C. 
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S ECT ION G 
 

LANDF I L L  CONSTRUCT ION REQUIREMENTS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to 
landfill construction requirements as part of this Operations Permit Application. For additional 
information refer to applicable documents listed in Section C. 

G . 1  C o n s t r u c t i o n  a n d  C l o s u r e  a t  P l a n n e d  I n t e r v a l s  

The Overall Site Plan for the CCSWDC is included in Sheet 2, Attachment A. The effect of the 
LFGCCS expansion on Phase II waste filling operations will be minimal. There will be four 
stages as part the LFGCCS expansion into Phase II as shown on the permit drawings, 
Attachment A.  
 
The design, location, number of gas extraction wells, and conveyance components proposed for 
each stage of the LFGCCS expansion into Phase II has been evaluated to provide maximum 
landfill gas collection efficiency, flexibility and control in the application of vacuum to the 
vertical extraction wells, and operation based on the estimated fill sequences. The final layout 
and exact location of gas extraction wells and collection piping may vary slightly based on 
existing field conditions, however, the functionality of the system will remain as presented 
herein. The design of the LFGCCS expansion is further described in detail in the Engineering 
Report, Attachment B, and as shown on the Permit Drawings, Attachment A. 
 

G . 3  L e a c h a t e  C o l l e c t i o n  a n d  R e m o v a l  S y s t e m  

Condensate from the LFGCCS expansion into Phase II will be collected at condensate sumps 
located at engineered low points. Condensate collected in the proposed sumps will be pumped to 
leachate cleanout riser connections along the north and south slopes of Phase II, then flows via 
gravity to the Phase II Main Leachate Pump Station. The operation of the existing leachate 
collection and storage system will not be affected by the discharge of condensate from the 
LFGCCS expansion into Phase II. The design of the LFGCCS expansion is further described in 
detail in the Engineering Report, Attachment B, and as shown on the Permit Drawings, 
Attachment A. 
 
 

G . 6  L i n e r  S y s t e m s  C o n s t r u c t i o n  Q u a l i t y  A s s u r a n c e  

G . 6 . a  C Q A  P l a n  

The CQA plan, Attachment C, contains requirements for testing materials and monitoring 
construction of the LFGCCS expansion, including the responsibilities of CQA personnel, 
documentation control, and reporting procedures.  
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G . 9  G a s  C o n t r o l  S y s t e m s  

Landfill gas collected from Phases I and II will be processed at the existing Landfill Gas 
Recovery Facility (Plant). The Plant is the prime consumer of the LFG. In the event gas collected 
exceeds the gas needed to operate the engines or the Plant engine-generators are offline, the 
existing gas flaring system will ensure control of all the gas collected by burning off the excess 
gas. The existing gas flaring system has a capacity of 5,500 standard cubic feet per minute 
(scfm). The current flow rate of LFG for Phase I LFGCCS is in the range of 1,200-1,600 scfm. 
The existing gas flaring system has sufficient capacity to collect and combust gas from Phases I 
and II in the event the Plant is not operational. The design of the LFGCCS expansion is further 
described in detail in the Engineering Report, Attachment B, and as shown on the Permit 
Drawings, Attachment A. Technical specifications for construction and materials are included in 
Attachment C. 
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S ECT ION H  
 

HYDROGEOLOGICAL  INVEST IGAT ION REQUIREMENTS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to 
hydrogeological investigation requirements as part of this Operations Permit Application. For 
additional information, refer to the applicable documents listed in Section C.  
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S ECT ION I  
 

GEOTECHNICAL  INVEST IGAT ION REQU IREMENTS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to 
geotechnical investigation requirements as part of this Operations Permit Application. For 
additional information, refer to the applicable documents listed in Section C. 
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S ECT ION J  
 

VERT ICAL  EXPANS ION OF  LANDF I L LS  

Not Applicable. A vertical expansion is not proposed for the CCSWDC. 
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S ECT ION K  
 

LANDF I L L  OPERAT ION REQUIREMENTS  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to 
landfill operation requirements as part of this Operations Permit Application. For additional 
information, refer to applicable documents listed in Section C. 

K . 2  O p e r a t i o n s  P l a n  

K . 2 . h  O p e r a t i o n s  o f  G a s ,  L e a c h a t e ,  a n d  S t o r m w a t e r  C o n t r o l s  

The Phase II LFGCCS will be operated in accordance with the currently approved LFGCCS 
Operations and Maintenance Plan. No changes are proposed to the currently approved 
operations, last updated August 2016.  

K . 9  L a n d f i l l  G a s  M a n a g e m e n t  a n d  M o n i t o r i n g  

Refer to Section N of this permit application. 
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S ECT ION L  
 

WATER  QUAL I TY  MONITOR ING 

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to water 
quality monitoring requirements as part of this Operations Permit Application. For additional 
information, refer to applicable documents listed in Section C. 
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S ECT ION M 
 

SPEC IAL  WASTE  HANDL ING 

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to special 
waste handling requirements as part of this Operations Permit Application. For additional 
information, refer to applicable documents listed in Section C.  
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S ECT ION N 
 

GAS  MANAGEMENT  SYSTEM REQU IREMENTS  

N . 1   G a s  M a n a g e m e n t  S y s t e m  

The Permit Drawings included in Attachment A show the proposed LFGCCS expansion layout 
into Phase II. The LFGCCS expansion includes new lateral collection pipes, air supply and 
condensate forcemain lines, header lines along the Phase II perimeter berm, condensate sump, 
and other conveyance components. These drawings also include typical details for items such as 
perforated pipe, pipe tie-ins, trench details etc. The CCSWDC is not subject to the operational or 
design requirements of the federal New Source Performance Standards (NSPS) for municipal 
solid waste landfills that are published in 40 CFR 60, Subpart WWW. However, the LFGCCS 
expansion proposed in this permit application meets the design requirements of NSPS.   
 
N . 1 . a  G a s  M i g r a t i o n  C o n t r o l  

The proposed LFGCCS expansion is designed to further enhance and prevent the subsurface 
migration of LFG and to reduce the potential for odors. This is accomplished through the 
installation of new vertical gas extraction wells in Phase II and by maintaining a vacuum within 
the landfill. By actively collecting gas from Phase II, the proposed LFGCCS expansion will 
decrease the possibility that gas concentrations will exceed 25 percent of the lower explosive 
limits (LEL) in structures and 100 percent LEL at the property boundary.       
 
N . 1 . b  S i t e - S p e c i f i c  D e s i g n  C o n d i t i o n s  

The design, location, number of gas extraction wells, and conveyance components proposed for 
the LFGCCS expansion into Phase II has been evaluated to provide maximum landfill gas 
collection efficiency, flexibility and control in the application of vacuum to the vertical gas 
extraction wells, and operation based on the respective fill sequence. Some field changes to the 
design, however, may be required due to conditions at the time of construction to allow for the 
proper performance of the LFGCCS expansion. 
 
At locations where the actual conditions of the landfill vary significantly from what is shown in 
the Permit Drawings, the FDEP and the County will be notified and corrective actions will be 
implemented, which may include modifications to the LFGCCS design. If modifications to the 
LFGCCS expansion design are proposed as a corrective action, the FDEP will be notified to 
determine if a permit modification is necessary. No significant changes to the layout of the 
LFGCCS expansion or the design in general will be made without prior approval from FDEP. 
As-built drawings of the LFGCCS expansion, to be submitted to FDEP with the certification 
documentation, will include any necessary field changes made during construction. 
 
The LFGCCS expansion into Phase II will be completed in four separate stages. The estimated 
timeline for construction of each stage is based on the projected waste volume received per year 
(cy/yr) at the landfill starting in 2016, as reported in the Annual Topographic Survey and 
Remaining Site Life Report-2015, dated April 24, 2016 by Sarasota County, and compared with 
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the estimated incremental volume for each lift, as reported in the Phase II Staging Plans, dated 
December 2014, by HDR Engineering, Inc. The difference between these two volumes will 
provide the estimated timeline in months to complete the respective lift in which the LFGCCS 
expansion stage will be built. Refer to the Engineering Report, Attachment B, for additional 
information on the proposed Stages. 

N . 1 . c  G a s  P r e s s u r e  

The LFGCCS is an active extraction system that will exert a negative pressure on the wells that 
will be regulated at each well by a wellhead at the connection to the LFGCCS. A blower will 
convey LFG via a vacuum to the Plant where it will be processed. These new gas extraction 
wells will assist in further reducing the internal gas pressures of the landfill. 
 
N . 1 . d  L i n e r ,  L e a c h a t e  C o n t r o l  a n d  F i n a l  C o v e r  S y s t e m s  

The vertical gas extraction wells will maintain at least 15 feet offset from the base liner system 
and the header line will be installed near the surface of the Phase II perimeter berm. Selected 
vertical gas extraction wells to be installed on top of drainage targets (refer to Engineering 
Report, Attachment B) will maintain between 10-15 feet offset from the base liner system as 
these wells will be drilled into the drainage target (aggregate mass). 
 
Therefore, the LFGCCS expansion components will not interfere with the bottom liner or 
leachate collection system of Phase II.  
 
N . 2  G a s  M o n i t o r i n g  P r o g r a m  

A landfill gas monitoring program is currently implemented at the CCSWDC. The existing gas 
monitoring locations and frequency will be maintained as set forth in the current Operations and 
Maintenance Plan as submitted as part of the Operations Permit Minor Modification Application, 
dated September 1, 2016, prepared by Sarasota County. No changes are proposed. 
 
N . 3  G a s  a n d  O d o r  R e m e d i a t i o n  P l a n  I m p l e m e n t a t i o n  

There will be no changes to the gas and odor remediation plan. With the enhancement of the 
LFGCCS, the SWO does not anticipate any issues with gas and odor control.  However, should 
LFG migration occur or objectionable odors be detected offsite, the SWO will take the necessary 
steps to protect human health as required by Rule 62-701.530, F.A.C. 
 
N . 4  G a s  R e c o v e r y  F a c i l i t y  

As previously stated, the proposed additions to the LFGCCS will not affect the operations of the 
existing control devices at the landfill. Any additional gas collected will only increase the 
percentage of gas recovery.   
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N . 4 . c  G a s  G e n e r a t i o n  a n d  C o n d e n s a t e /  L i q u i d s  M a n a g e m e n t  

G a s  G e n e r a t i o n  

The existing LFGCCS is designed to handle the maximum expected LFG recovery rates over the 
life of the landfill. The LFG recovery models estimate the annual LFG generation/recovery rates 
based on the amount and age of waste in place and the organic/biodegradable fraction of the 
waste. Gas generation was estimated using the U.S. Environmental Protection Agency’s Landfill 
Gas Emission Model (LandGEM). Historical and projected future filling rates were input to the 
model, and the standard default parameter values were used. Projected LFG generation rates are 
summarized in Table N-1 below. The entire LandGEM Model output was provided to FDEP as 
part of the New Source Performance Standard Tier 2 NMOC 5-year projection update (Title V 
Permit No. 1150089-009-AV), dated February 9, 2017 by Sarasota County. For this model, a 
conservative 5 percent increase in waste acceptance was assumed for years 2017 through 2019 
and 3 percent for years 2020 through 2030. 
 

T a b l e  N - 1 .   P r o j e c t e d  L F G  G e n e r a t i o n  R a t e s  
S a r a s o t a  C o u n t y  C C S W D C  L a n d f i l l  

Year 
Projected LFG 

Generation Rate 
(scfm) 

2015 3,207 
2016 3,336 
2017 3,468 
2018 3,608 
2019 3,757 
2020 3,915 
2021 4,075 
2022 4,238 
2023 4,404 
2024 4,573 

 
The addition of the new landfill gas infrastructure will not cause additional gas flow. It will only 
potentially increase the percentage of LFG collected in comparison to the total amount of LFG 
being generated. The additions to the LFGCCS could potentially increase the percentage of gas 
collected but it would never exceed 100 percent of expected flow which can be handled by the 
existing Plant or the existing gas flaring system that has a utility flare with a 5,500 scfm capacity.   
 
C o n d e n s a t e /  L i q u i d s  M a n a g e m e n t  

Additional condensate management features are being added to the existing LFGCCS.  
Condensate management operations will not be affected by this addition as all collected 
condensate will be directed to the leachate management system which will remain unchanged. 
Refer to the Engineering Report, Attachment B, for additional information on condensate 
management.  
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N . 4 . d  C o n d e n s a t e  S a m p l i n g ,  A n a l y z i n g ,  a n d  D a t a  R e p o r t i n g  

Condensate sampling analysis is not required under the current operations permit.   
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S ECT ION O 
 

LANDF I L L  CLOSURE  REQU IREMENTS  

 
A closure construction project is not proposed as part of this Operation Permit Application. 
When closure of portions of the CCSWDC landfill is required, a closure plan meeting the 
requirements of Rule 62-701.600, FAC will be submitted to the Department for review and 
approval. This Section is marked as Not Applicable. Description of gas management system is 
included in Section O.2.j below. For additional information refer to applicable documents listed 
in Section C. 
 
 

O . 2  C l o s u r e  D e s i g n  P l a n  

O . 2 . j  D e s c r i p t i o n  o f  t h e  P r o p o s e d  o r  E x i s t i n g  G a s  M a n a g e m e n t  
S y s t e m  

The proposed LFGCCS expansion into Phase II complies with the requirements of Rule 62-
701.530, F.A.C. The proposed system components will utilize vertical gas extraction wells and 
pipe lines to convey gas to the existing Plant. Additional information regarding the design and 
operation of the LFGCCS expansion has been provided in the respective sections of this permit 
application. 

 
 
 
 



 

P - 1  

S ECT ION P  
 

OTHER  CLOSURE  PROCEDURES  

This section is not applicable to this application. 
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S ECT ION Q 
 

LONG-TERM CARE  

Disposal areas at the facility have been permitted by FDEP and are located within the property 
boundaries of the CCSWDC. Expansion of the LFGCCS into Phase II will not require additional 
Subcells (disposal units) at the CCSWDC in order to operate. No changes are proposed to long-
term care requirements as part of this Operations Permit Application. For additional information, 
refer to applicable documents listed in Section C. 
 

Q . 1  M a i n t a i n i n g  t h e  G a s  C o l l e c t i o n  a n d  M o n i t o r i n g  S y s t e m  

The LFGCCS and monitoring system required per Rule 62-701.620(5), F.A.C. will be 
maintained for the long-term care period of the landfill. The SWO may apply to the FDEP for a 
permit modification to reduce the long-term care schedule. FDEP will grant such a modification 
if SWO demonstrates that the landfill has stabilized to the point where there is no significant 
production of combustible gases or objectionable odors. 

 

 

 



 

R - 1  

S ECT ION R  
 

F INANC IAL  ASSURANCE  

The financial assurance cost estimate submitted to FDEP as part of the Operations Permit 
Renewal Application, dated September 16, 2013, and subsequent responses, prepared by 
Sarasota County, included the closure costs for Phase II LFGCCS (70 gas extraction wells) and 
long-term care costs for both Phases I and II LFGCCS (140 gas extraction wells). The 2013 
financial assurance cost estimate has been updated annually based on inflation factors as 
approved by FDEP.  
 

R . 1  C o s t  E s t i m a t e s  f o r  C l o s i n g ,  L o n g - T e r m  C a r e  

In accordance with previous communications with FDEP staff, the 2013 financial assurance cost 
estimate will be recalculated by SWO, to include current third party quotes and correct number 
of gas extraction wells proposed as part of the LFGCCS expansion into Phase II. The SWO will 
provide the recalculated financial assurance cost as part of an update scheduled for mid-year 
2017.  
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S ECT ION A  INTRODUCT ION 

A . 1  P R O J E C T  S C O P E  A N D  O B J E C T I V E S  

SCS Engineers (SCS) has prepared this Engineering Report (Report) for the design and permit 
application of the Landfill Gas Collection and Control System (LFGCCS) Expansion into Phase 
II of the Central County Solid Waste Disposal Complex (CCSWDC). This Report is submitted in 
accordance with Rule 62-701.320(7)(d) F.A.C., to document that the proposed LFGCCS 
expansion into Phase II complies with the regulatory requirements of the Environmental 
Protection Agency (EPA) and the Florida Department of Environmental Protection (FDEP).  
 

A . 2  F A C I L I T Y  D E S C R I P T I O N  

The CCSWDC is a multi-function solid waste management facility which includes a Class I 
disposal area and other associated solid waste collection and disposal activities. The Class I 
landfill currently consists of a closed Phase I (55 acres) area which began accepting waste on 
June 15, 1998 until June 9, 2011, and an active Phase II (63 acre) area which began accepting 
waste on August 16, 2010. The Class I landfill has a permitted design capacity greater than 2.5 
million megagrams by mass and 2.5 million cubic meters by volume.  
 
The existing LFGCCS on Phase I was installed in two separate sequences. The first sequence 
became operational on June 2010 and the second sequence was completed in March 2012. An 
initial expansion into Phase II was completed in January 2016 and included header, airline, 
condensate piping, and connections to existing Subcells 1 and 2 leachate cleanouts on the north 
slope of Phase II. The existing LFGCCS includes 70 vertical landfill gas extraction wells 
installed on Phase I, header and lateral piping of various sizes, condensate traps located at low 
points in the header, isolation valves for airlines, condensate, and landfill gas, condensate sumps, 
a Landfill Gas Recovery Facility (Plant), and a LFG flare which combusts excess gas. 
 
Additional expansions to the existing LFGCCS will be constructed on Subcells 1 through 4 of 
Phase II. Presently, waste filling operations are being conducted in Subcell 3, Lift 1. As of 
February 2017, Subcells 1 and 2 have reached Lift 5 and received an additional partial Lift. This 
partial Lift corresponds with the future layout of Subcells 3 and 4, Lift 6 (top deck elevation 
between 95 and 105 feet) but has not reached design elevations. The north and south slopes of 
Subcells 1 and 2 are at or near final grade. Phase II is expected to reach final grades on the top 
deck on November 2024 in accordance with information provided in the Annual Topographic 
Survey and Remaining Site Life Report-2015, dated April 24, 2016, (Site Life Report-2015) by 
Sarasota County. 
 
The County is proactively designing the LFGCCS and intends to proceed with planning, 
permitting, and construction of the entire Phase II LFGCCS expansion such that it will be 
available for operation in accordance with the proposed expansion stages as discussed in this 
Report. 
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S ECT ION B  DES IGN APPROACH 

In order to appropriately design the Phase II LFGCCS expansion stages, accurate estimates of 
future waste disposal rates, gas generation rates, and an efficient strategy must be developed. 
SCS conducted a review of the existing LFGCCS layout to include the following documents:  

 Conceptual Gas Management Plan for the final build-out of Phases I and II, as submitted 
in the Phase II Class I Landfill Expansion drawings, dated February 2007, by HDR 
Engineering, Inc.,  

 Phase II Expansion, Certification of Construction Completion Report, dated February 
2010, and subsequent responses, by HDR Engineering, Inc., 

 Top of Protective Cover, Cells 1 through 4, Phase II Class I Expansion, Sheet C-04A, 
dated May 17, 2009, by Hyatt Survey Services, Inc., provided as part of the Phase II 
Class I Landfill Expansion As-Built drawings. 

 Phase II Staging Plans, dated December 2014, by HDR Engineering, Inc.,  

 Annual Topographic Survey and Remaining Site Life Report-2015, dated April 14, 2016, 
by Sarasota County. 

Appendix 1 shows the 2008 conceptual gas management plan based on the final build-out of 
Phases I and II. An updated final build-out plan delineating proposed location of the LFGCCS 
expansion into Phase II is included in Appendix 2.   

B . 1  P H A S E  I I  L F G C C S  E X P A N S I O N  T I M E L I N E  E S T I M A T E  

The estimated timeline for construction of each stage of the proposed LFGCCS expansion will 
determine any operational/construction constraints based on the selected fill sequence and also 
determine any special considerations based on time of the year (weather). SCS utilized the 
projected waste volume received per year (cy/yr) at the landfill starting in 2016, as reported in 
the Site Life Report-2015, by Sarasota County, and compared with the estimated incremental 
volume for each lift, as reported in the Phase II Staging Plans, dated December 2014. Refer to 
Figure 1 below for estimated construction timeline. 

Projected volumes presented in the Site Life Report-2015 are based on the December 15, 2015 
survey, by Kucera International, and compares the existing grades and anticipated closure grades 
of Phase II. Current operations estimate an apparent waste disposal density of 1,428 lb/cy.  

The difference between the projected waste volume and the estimated incremental volume for 
each lift provides the estimated timeline in months to complete the respective lift in which the 
LFGCCS expansion stage will be built. It is important to note that the estimated timeline is based 
on the projected waste disposal rate for remaining years and a density of 1,428 lbs/cy. Any 
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variations to assumed rates, waste density, and waste fill progression may change the projected 
timeline.  

Based on the Site Life Report-2015, as of December 15, 2015, waste filling operations in 
Subcells 1 and 2 have reached Lift 4. Using the estimated waste volume for 2016 (399,119 cy/yr) 
and the volume to complete Subcells 1 and 2 Lift 5, starting in December 15, 2015, of 
320,669.56 cy, Subcells 1 and 2, Lift 5 will reach permitted grades in approximately 10 months 
(320,669 cy / 399,119 cy/yr / 12 = 9.7 months) or beginning of October 2016. Based on actual 
landfill operations at the CCSWDC, waste filling in Subcell 3, Lift 1 began during mid October 
2016, therefore, the lift required for Stage 1A construction (Subcells 1 and 2, Lift 5) is already 
available and will not impact waste filling operations or Stage 1B construction. The LFGCCS 
Stage 1A expansion is estimated to begin in August 2017. 

Following the same methodology, Subcell 3, Lift 2 is estimated to reach permitted grades in mid-
January 2018; therefore, the landfill gas targets as part of the LFGCCS Stage 1B expansion 
may be installed in Subcell 3, Lift 2 before the Subcell 3, Lift 3 starts and impacts construction 
operations.  

In accordance with the current approved Phase II Staging Plans, filling in Subcell 3 will include 
Lifts 1 through 3 before moving into Subcell 4. The LFGCCS Stage 2 expansion may begin 
when Subcell 4, Lift 2 have reached permitted grades in June 2019; therefore, the landfill gas 
targets may be installed in Subcell, Lift 2 before the Subcell 4, Lift 3 starts and impacts 
construction operations. 

The LFGCCS Stage 3A expansion may begin when Subcells 3 and 4, Lift 4 have reached 
permitted grades in December 2020, the LFGCCS Stage 3B expansion may begin when 
Subcells 3 and 4, Lift 5 have reached permitted grades in November 2021, and the final 
LFGCCS Stage 4 expansion may begin when Subcells 1 through 4, have reached near final 
permitted grades in November 2024.  

Note that in accordance with Section K.2.f of the currently approved Operations Plan, dated 
August 2016, it is the County’s intent to temporarily stop operations in Phase II after completion 
of Lift 7 and continue landfill operations in the future Phase III if available. By leaving Phase II 
with only the final lift remaining, waste placed in Phase II will be allowed to settle over time and 
provide the County with additional airspace in Phase II. Therefore, construction timeline for the 
LFGCCS Stage 4 expansion will be dependent upon completion of the final lift in Phase II.  
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F i g u r e  1 .  E s t i m a t e d  C o n s t r u c t i o n  T i m e l i n e  

 

B . 2  P H A S E  I I  L F G C C S  E X P A N S I O N  D E S I G N  

The design, location, number of gas extraction wells, and conveyance components proposed for 
each stage of the Phase II LFGCCS expansion has been evaluated to provide maximum landfill 
gas collection efficiency, flexibility and control in the application of vacuum to the vertical 
extraction wells, and operation based on the estimated fill sequences. The final layout and exact 
location of gas extraction wells and collection piping may vary slightly based on existing field 
conditions, however, the functionality of the system will remain as presented herein. Refer to 
permit drawings, Attachment A, for additional clarification on respective Stage construction.  

The LFGCCS Stage 1A expansion, Sheet 3, Attachment A, includes installing a header line, air 
supply line, and condensate discharge line extensions connected to existing blind flanges located 
at the north slope of Phase II Subcell 2 (vicinity of remote wellhead LC-2A and 2B) and the 
southwest corner of Phase I (vicinity of Gas Well GW-29). The header, air supply, and 
condensate lines will be extended to the west end of both Subcell 2 north and south slopes. 
Thirty-one (31) new gas extraction wells and seven (7) new raisable gas extraction wells 
(Caisson wells) are included as part of the LFGCCS Stage 1B expansion. The Caisson wells will 
continue to be raised as the waste filling progresses within Subcells 1 and 2. Gas collected in 
these wells will be conveyed through a network of lateral and header pipes connected to the 
perimeter header line extension. Stage 1B will also include a temporary connection to existing 
leachate manholes for Subcell 3 on the north slope and permanent connections to Subcells 1 and 
2 leachate cleanouts on the south slope and at the Phase I west toe of slope leachate cleanout. 
Construction of the LFGCCS Stage 1B expansion is estimated to begin in August 2017 when 
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Subcells 1 and 2, Lift 5 has been completed. The design of the wells and pipelines is further 
described in the following sections of this Report. 

The LFGCCS Stage 1B expansion, Sheet 4, Attachment A, will not include new gas extraction 
wells due to limited amount of waste present within Subcell 3, Lift 2 at the time of construction. 
Four (4) gas extraction well targets will be installed within Subcell 3 after the second 10-foot 
layer of waste (Lift 2) has been placed. These targets will function as an underdrain system for 
selected wells to be installed as part of Stage 4. The targets will be approximately 7 feet x 7 feet 
x 8 feet deep (maintaining 4 feet offset from the bottom liner system) and backfilled with FDOT 
No. 57 non-calcareous aggregate (granite or equivalent). The remaining portion of the target will 
be backfilled with waste. The targets are designed to eliminate the need for liquid collection 
within selected gas extraction wells and significantly improve the overall efficiency of the 
system while reducing long-term maintenance and costs. 

The LFGCCS Stage 2 expansion, Sheet 5, Attachment A, will not include new gas extraction 
wells due to limited amount of waste present within Subcell 4, Lift 2 at the time of construction. 
Three (3) gas extraction well targets will be installed within Subcell 4 after the second 10-foot 
layer of waste (Lift 2) has been placed. These targets will function, as previously described in 
Stage 1B, as an underdrain system for selected wells to be installed as part of Stage 4. 

The LFGCCS Stage 3A expansion, Sheet 6, Attachment A, may begin following placement of 
additional waste on Subcells 3 and 4 to complete Lift 4 and will include installing up to seven (7) 
horizontal collectors across Subcells 3 and 4 in an east-west direction. The horizontal collectors 
will be allowed to passively vent until they are connected to the future perimeter header line 
along the west side slope of Phase II that will be installed as part of the Stage 3B. The horizontal 
collectors will include vertical sections for additional gas extraction and collector drainage.  

The LFGCCS Stage 3B expansion, Sheet 7, Attachment A, may begin following placement of 
additional waste on Subcells 3 and 4 to complete Lift 5 and will include installing a perimeter 
header, air supply, and condensate discharge line extensions to complete the Phase II perimeter 
loop. Stage 3B will also include connections to horizontal collectors installed as part of Stage 3A 
(if installed), and connections to existing Subcells 3 and 4 leachate cleanouts on the north and 
south slopes to provide for access to the landfill gas which is present at the base of the landfill. 
The perimeter header line will be provided with stub outs for future expansion.  

The LFGCCS Stage 4 expansion, Sheet 8, Attachment A, may begin following placement of 
additional waste on Phase II to complete the Final Lift and will include installing forty (40) new 
vertical gas extraction wells. Gas collected in these wells will be conveyed through a network of 
lateral and header pipes connected to the perimeter header line installed around Phase II during 
Stage 3B. 

The LFGCCS expansion header and lateral pipelines are designed to have a minimum of five 
percent slope within the landfill in order to minimize the occurrence of localized low points due 
to waste settlement; and allow the condensate to flow via gravity toward existing and proposed 
condensate collection structures. The proposed pipelines for the LFGCCS expansion have been 
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sized to convey the gas and condensate anticipated for the various lift sequences throughout the 
life of the entire permitted landfill. Refer to Section C.3 for additional information on condensate 
production and vacuum management. 
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S ECT ION C  PROPOSED LFGCCS  COMPONENTS  

As Phase II is filled to final elevation, it will be necessary to continue to expand the LFGCCS 
through the installation of various gas extraction components, conveyance features, and other 
appurtenances. These will include vertical gas extraction wells, tie-ins to leachate cleanouts, 
header and lateral piping, header isolation valves, condensate sumps, and blind flanges along 
portions of the header to allow for future tie-ins. These features are described in more detail 
below.  

C . 1  V E R T I C A L  G A S  E X T R A C T I O N  W E L L S  

The LFGCCS expansion includes new gas extraction wells and new raisable gas extraction 
wells. The vertical gas extraction wells, as shown on the permit drawings, Attachment A, will 
extract gas from the landfill under a steady vacuum. Well depths are based on the depth of the 
waste mass at each well location using the respective Subcell Lift and permitted protective base 
grades, as provided in the topographic survey of protective cover by Hyatt Survey Services, Inc., 
dated May 17, 2009, provided as part of the Phase II Class I Landfill Expansion As-Built 
drawings.  

The vertical wells will typically terminate no closer than 15 feet above the bottom liner system 
and will have an effective Radius of Influence (ROI) that ranges from approximately 2.0 to 2.25 
times the well depth. Consequently, the well spacing will vary generally from 100 to 200 feet on 
center, depending on the estimated ROI of the wells. Due to the variability of the actual 
configuration of the ROI, it is desirable to install wells so that their ROIs partially overlap in 
order to ensure adequate gas collection coverage. The updated ROI coverage for the entire 
LFGCCS expansion into Phase II is included in Appendix 2. It should be noted that actual ROI 
shape is defined by variations in waste characteristics, interim cover and cell configuration, and 
presence of liquids in the waste.  Figure 2 below shows a depiction of how an actual ROI can 
take shape. 

F i g u r e  2 .  T y p i c a l  L a n d f i l l  G a s  W e l l  R a d i u s  o f  I n f l u e n c e  

  
Reference: SCS Engineers.  
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C . 1 . a  V e r t i c a l  W e l l  C o n s t r u c t i o n  

A review of different materials for vertical well construction were considered for the Phase II 
LFGCCS expansion design, including, Polyvinyl Chloride (PVC), Stainless Steel, and High 
Density Polyethylene (HDPE). Although PVC material can resist collapse caused by heat and 
pressure in deep waste better than HDPE, PVC pipes can become brittle over time, crack, and 
ultimately collapse, rendering the system inoperable and requiring replacing the entire vertical 
well. Stainless Steel can resist higher temperatures and corrosive materials but the cost is 
expensive and not required for the temperatures and materials within this project. HDPE has 
been used successfully in previous on-site LFG projects, provides a strong resistance to failure 
from landfill settlement, and is cost effective. Due to its flexibility, it can withstand movement as 
the landfill settles without becoming brittle and cracking and has good chemical resistance to 
LFG and leachate. For these reasons, HDPE is the preferred construction material. Refer to 
Attachment C, CQA Plan and Technical Specifications, for detailed vertical extraction well 
material and testing requirements.  

The vertical gas extraction wells for the Phase II LFGCCS expansion are designed using an 
eight-inch HDPE SDR-9 pipe with an effective well diameter of three feet. Vertical gas 
extraction wells as shown on the permit drawings, Attachment A, will be designed to include the 
following features: 

 Approximately one-third of the well casing below grade will be solid-wall pipe, with 
a minimum of 15-feet of solid pipe installed. This design criterion is used to minimize 
the potential for pulling ambient air into the extraction well. 

 Perforations will typically be 5/8-inch diameter holes, 4 rows at 90 degrees, 16 
perforations per foot.  

 Perforations for Caisson wells will not be closer than 15 feet from the landfill surface 
unless the wells are being installed in an active area and additional refuse will be 
filled around the wells within a reasonable period of time.   

 Non-calcareous aggregate will be sized as specified on the Drawings to prevent 
penetration or blockages of the gas extraction well pipe perforations. 

C . 1 . b  R a i s a b l e  G a s  E x t r a c t i o n  W e l l s ( C a i s s o n  W e l l s )  

The Caisson gas extraction wells as shown on the permit drawings, Attachment A, have been 
designed to allow for the wells to be raised as the filling of the waste in the area around the wells 
occurs in order to maintained the greatest area of influence. The Caisson well is constructed of 
24-inch HDPE SDR 17 with a flange adapter welded to the top of the pipe. 

The external Caisson housing will be lifted vertically using an excavator, or other appropriate 
heavy equipment, while additional filter pack (aggregate) and perforated pipe is added to the top 
of the well. The length of the Caisson wells is not fixed as a typical vertical extraction well. 
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Caisson wells can be extended more than once as required until the waste reaches final design 
elevation in the area surrounding the well. Once the final design elevation has been reached, the 
perforated section will not be closer than 15 feet from the landfill surface unless the wells are 
being installed in an active area and additional refuse will be filled around the wells within a 
reasonable period of time. The Caisson wells integrate seamlessly into the LFGCCS expansion 
design without having to drill a new well. 

The location of the Caisson wells was determined based on the amount of waste still to be placed 
in the specific well location. In general, Caisson wells are installed where an additional 8 to 10 
feet of additional waste would be placed in the future. 

C . 1 . c  W e l l h e a d  A s s e m b l i e s  

In order to standardize the LFGCCS, improve maintenance procedures, and facilitate for an 
expedient gas data collection, QED type wellhead assemblies will be installed at each new well. 
The wellhead assemblies will include the following features: 

 QED wellhead with fine tune control valve and quick-change orifice plate assembly.  

 QED highly visible well cap with easy level / high level indicator.  

 QED Solarguard Flex Hose. 

All wellhead assemblies will be provided with a metal nameplate with well number and lanyard 
system for sampling port caps. 

C . 1 . d  P n e u m a t i c  P u m p s  

In some cases where significant liquids are encountered during the drilling of a well it may be 
determined that a well shall receive a pneumatic pump to remove the liquids. There are a number 
of potential negative impacts to gas wells that can be caused by high liquid levels in the waste 
fill. Blockage of the perforated section of the gas well with liquid is the most obvious negative 
impact. Other negative “collateral” impacts include clogging of the porous gravel in the well 
backfill material and silt deposits in the bottom of the well pipe. In addition, saturated conditions 
in the waste reduces the porosity of the waste and thereby the radius of influence of wells. QED 
AP4 short bottom loading pumps have been selected and will provide the liquid removal 
capabilities required to potentially mitigate the negative impacts of liquids in the well. Wells that 
receive pumps will be noted on the final as-built drawings. 

C . 1 . e  H o r i z o n t a l  C o l l e c t o r s  

The LFGCCS expansion design incorporates horizontal collectors for the interior area of 
Subcells 3 and 4, Lift 4 in order to accommodate ongoing filling activities and keep LFG 
extraction components such as wellheads away from the active area. The horizontal collectors 
will be connected to the future perimeter header line along the west side slope of Phase II that 
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will be installed as part of the Stage 3B. The horizontal collectors will include vertical boring 
sections for additional gas extraction and liquid drainage. 
   
Horizontal collectors typically have a horizontal zone of influence of approximately 75 feet, 
which results in a lateral spacing of approximately 150 feet, on center, between collectors. 
Horizontal collector lengths will vary depending on site conditions at the time of system 
expansion, but generally will be less than 1,000 feet long. 
 
Horizontal collectors will be constructed to include the following features: 
 

 Collector pipe will normally be 6-inch diameter solid HDPE pipe with a smooth 
interior wall with sufficient strength to resist crushing force due to the overburden of 
the landfill. 

 The perforated collector pipe will be installed in a trench filled with appropriate 
aggregate material such as chipped tires or rock. The permeable backfill material will 
be sized so as to not pose significant risk of clogging the pipe perforations. 

 Perforated pipe will cease at least 75 feet inward from the end of the collector. The 
remaining length of collector will be solid-wall pipe. This will reduce the potential 
for air infiltration into the collectors and short-circuiting. 

 Perforations in the pipe will be sufficiently large to not cause excessive head loss 
detrimental to LFG collection. Typical perforations will be 5/8-inch diameter holes, 4 
rows at 90 degrees, 16 perforations per foot. 

Note that Sarasota County may elect to install the horizontal collectors in relatively close 
proximity to the interim ground surface prior to resuming waste disposal activities in the area. 
Horizontal collectors typically have a vertical zone of influence of at least 20 feet; therefore, if 
there is less than 20 feet of waste on top of them, ambient air can be pulled into the landfill. 

Due to the potential for air intrusion, as described above, and the possibility of some horizontal 
collectors sitting idle for long periods of time while waste is being placed on other areas of 
Subcells 3 and 4, Lift 4, Sarasota County reserves the option to install the horizontal collectors 
as desired or to wait until gas collection is required in Subcells 3 and 4.   

C . 2  H E A D E R  A N D  L A T E R A L  C O L L E C T I O N  P I P I N G  

The proposed header and lateral pipes are sized to accommodate maximum projected flow rates 
over the useable life of the system. Header sizes are determined based on expected flow patterns 
of the gas and the projected LFG generation based on historical and projected waste tonnages.   

The proposed lateral and header pipes will consist of 6-inch to 18-inch diameter HDPE pipe. The 
header and lateral collection pipes will be fusion-welded HDPE SDR 11 or SDR 17 pipe and 
designed to have a minimum of 5 percent slope within the landfill. Refer to Attachment C, CQA 
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Plan and Technical Specifications, for detailed pipe and pipe fitting materials and testing 
requirements. Criteria considered in sizing the proposed header piping include:   

 Unit Header Loss - Head losses in any given section of piping are standardized to 
100-foot sections with a maximum allowable head loss of 1 inch of water column (in-
w.c.). 

 Gas Velocity - In general, design gas velocities will not exceed 1,800 feet per minute 
(30 feet per second) for countercurrent gas and condensate flow.   

 The pipes will be designed to have a minimum of 5 percent slope within the landfill 
to assure condensate drainage in countercurrent flow situations.  

 Future Expansions – As part of Stage 1A and 3B designs, the header piping will 
include blind flanges to accommodate future expansion. These blind flanges will be 
buried to prevent potential damage from landfill operations. Buried flanges and bolts 
will be coated with corrosion-resistant coatings. 

C . 2 . a  H e a d e r  A c c e s s  R i s e r s  

Access risers are vertical tees installed in sections of pipe that penetrate the surface of the 
landfill in order to allow for the vacuum piping to be reached above grade.  These risers are 
important for accessing the system for operational issues and for locating below grade piping.  
The risers can also be used to determine if areas need additional vacuum or liquids removal.  
Ultimately, access risers allow for system diagnostics, as well as alternative tie-in locations to 
circumvent damaged piping areas.  SCS has implemented the access risers into the LFGCCS 
design. 

C . 2 . b  H e a d e r  I s o l a t i o n  V a l v e s  

In order to allow for isolation of certain sections of header in case of the need to perform repairs 
without shutting down the entire system, or for troubleshooting purposes, header isolation valves 
will be installed throughout the system. These valves will be constructed of corrosion resistant 
materials such as PVC, and all metal parts potentially exposed to LFG will be coated with 
enamel or similar coatings to increase corrosion resistance. Both the seals and valve bodies will 
be appropriate for the specified application. Additional sample ports will be installed at each 
header isolation valve to allow for gas screening. Refer to Attachment C, CQA Plan and 
Technical Specifications, for detailed valve materials and testing requirements 

C . 2 . c  H e a d e r  R o a d  C r o s s i n g  

As part of Stage 1A, the perimeter header, air supply, and condensate discharge line extensions 
will be connected to the existing blind flange located on the southwest corner of Phase I (vicinity 
of Gas Well GW-29). The perimeter header, air supply, and condensate discharge line extensions 
will cross the existing all weather access road along the south slope of Phase II. 
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The perimeter header, air supply, and condensate discharge line extensions will be designed to 
include a Corrugated Metal Pipe or traffic rated ADS N-12 watertight corrugated pipe sleeve 
where crossing occurs to protect the pipes from deflection under heavy loads. These two types of 
pipe provide the necessary resistance and watertight capabilities within the landfill. Road 
crossing construction will be coordinated between the Contractor and the County to minimize 
any obstruction to landfill operations.  

C . 3  C O N D E N S A T E  P R O D U C T I O N  A N D  V A C U U M  
A S S E S S M E N T  

Condensate is formed as LFG that is extracted from the landfill cools in the header piping. The 
rate at which it is generated is dependent on the LFG flow rates and the temperature differential 
between the warmer gas and the cooler surrounding soil or air. For the LFGCCS at CCSWDC, 
condensate generation rates were estimated assuming the LFG temperature drops from 100 
degrees Fahrenheit (oF) to 50 oF prior to reaching the condensate collection devices. Typically, 
the temperature on the LFG system will be above 90 oF resulting in lower condensate generation 
than indicated herein; therefore, the estimated condensate generation for both Phases I and II is 
conservative.  
 
Table 2 below provides the gas generation rates estimated for the CCSWDC using the U.S. 
Environmental Protection Agency’s Landfill Gas Emission Model (LandGeEM) and compared 
with the average gas data collected at the Plant for 2015 and 2016, provided by Sarasota County. 
 
 

Table 2 
Phase I and II Gas Generation and Collection Efficiency  

 

Year 
 

LGFCCS 
 

Projected  
Generation Rate 

(scfm) 

County 
Average Data 

(scfm) 

Estimated  
Collection Efficiency 

(%) 

2015 Phase I 3,207 1,247 39 

2016 Phase I 3,336 1,458 44 

2024 Phase I and II 4,573 3,4301 751 
  1. Estimated average collection efficiency for 2024 

 
It is estimated that for 1,458 scfm collected in 2016, the maximum daily condensate generation 
rate based on a 50 oF temperature differential is 569 gallons per day (gpd).  
 
Based on the estimated future generation rate of 4,573 scfm in 2024 and using a collection 
efficiency of 75% at Phase II closure, it is estimated that approximately 3,430 scfm will be 
collected at the Plant. The total maximum estimated daily condensate generation rate for 3,430 
scfm (includes both Phase I and II LFGCCS), and based on a 50 oF temperature differential is 
1,340 gpd or an additional 771 gpd from the current Phase I LFGCCS condensate generation. 
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This value of 1,340 gpd represents the anticipated maximum daily amount of condensate (Year 
2024) that would be generated during cool days in winter months when temperature differentials 
between collected LFG and ambient air are greatest. This is not expected to be the typical daily 
condensate generation rate. The current Phase II leachate collection system can handle this 
additional flow (771 gpd) without requiring any modifications. Refer to Appendix 4 for 
condensate generation calculations. 
 
C . 3 . a  V a c u u m  M o d e l i n g  

Gas system vacuum modeling was performed with KY Pipes software.  KY Pipes is a pipe 
network analysis software that models the behavior of landfill gas within the proposed system.  
The proposed and existing pipe network was entered into the software to identify potential areas 
of restricted gas flow. Each piping section and gas production point (well) were entered into the 
model to accurately depict how the vacuum is distributed throughout the system and to estimate 
friction losses. Other specifications for landfill gas such as: operating temperature, molecular 
weight, specific gravity, specific heat ratio, viscosity, and reference density were all defined in 
order to accurately identify the behavior of the gas for modeling purposes. Figure 3 below 
provides an illustration of the gas model created for the LFGCCS expansion into Phase II.  
 
After completion of the model, it was determined that the system sizing and connectivity were 
adequate to allow for proper flow regime and vacuum allocation to all wells. The KY Pipe model 
output report is included in Appendix 4.  The maximum velocity within the proposed system is 
22.50 feet/second which is below the 30 feet/second maximum desired velocity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S a r a s o t a  C o u n t y  P h a s e  I I  L F G C C S  E x p a n s i o n   
E n g i n e e r i n g  R e p o r t  
 

 
  

C-8 
   
 

F i g u r e  3 .  K Y  P i p e  M o d e l  
 

 
 
 
C . 3 . b  C o n d e n s a t e  S u m p s  

The LFGCCS expansion design includes two condensate sumps as part Stage 1A, five 
condensate sumps located along the perimeter header as part of Stage 3B, and two condensate 
sumps as part of Stage 4. Refer to the permit drawings, Attachment A.  
 
The purpose of the condensate sump is to remove condensate from the gas stream at engineered 
low points. Condensate collected in the proposed sumps will be pumped to leachate cleanout 
riser connections along the north and south slopes of Phase II, then flows via gravity to the Phase 
II Main Leachate Pump Station  
 

C . 4  L F G C C S  D R A I N A G E  T A R G E T S  

The LFGCCS drainage targets will be installed in Subcells 3 and 4 after the second 10-foot layer 
of waste (Lift 2) has been placed in each Subcell. These targets will function as an underdrain 
system for selected wells to be installed as part of Stage 4. The drainage layer consists of FDOT 
No. 57 non-calcareous aggregate (granite or equivalent material). Each target will be 
approximately 7 feet x 7 feet x 8 feet deep (maintaining 4 feet offset from the bottom liner 
system). 
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Selected target locations will require accurate delineation. The installation will include waste 
removal within the respective target area ensuring that the minimum offset of 4 feet from the 
bottom liner system is maintained. Once the target area has been excavated it will be backfilled 
with FDOT No. 57 non-calcareous aggregate (or approved material). The target area will be 
delineated using GPS coordinates along the perimeter and center. Waste filling operations can 
continue at the target locations without any special consideration. 

Once Stage 4 is ready for construction, the vertical gas extraction wells that have been selected 
to be part of the drainage targets will be drilled at the locations obtained as part of the target 
delineation in Stage 1B and Stage 2. Due to variations in waste characteristics, boreholes may 
not align directly on top of the target. Obstructions encountered during borehole advancement 
may require the borehole to be abandoned or relocated. If the borehole does not align perfectly 
on top of the target, the vertical gas extraction well will still function as any other well 
previously installed without a target.    

C . 5  C O N N E C T I O N S  T O  E X I S T I N G  L F G C C S  A N D  L E A C H A T E  
C O L L E C T I O N  S Y S T E M  ( L C S )  

Connections to the existing LFGCCS will be completed as part of Stage 1A and includes 
installing a header line, air supply line, and dewatering discharge line extensions connected to 
existing blind flanges located at the north slope of Subcell 2 (vicinity of remote wellhead LC-2A 
and 2B) and the southwest corner of Phase I (vicinity of Gas Well GW-29). The header, air 
supply, and dewatering discharge lines extensions will also be fitted with blind flanges for future 
expansion as part of Stage 3B. 

C . 5 . a  C o n n e c t i o n s  t o  P h a s e  I  B l i n d  F l a n g e s   

The LFGCCS Stage 1A expansion will require connections to existing blind flanges located at 
the southwest corner of Phase I (vicinity of Gas Well GW-29). The construction will require the 
temporary removal of adjacent temporary final cover which includes from top to bottom: 60-mil 
Thermoplastic Polyolefin (TPO) geomembrane cover, 12 inches of intermediate cover, 6 inches 
of initial cover, and waste. Extreme caution will be exercised during construction as to not 
interfere with the TPO boots around the existing LFGCCS sumps. Actual blind flange location 
may dictate additional construction requirements to minimize or limit any impact to the existing 
LFGCCS system. 

After connecting the LFGCCS expansion to the existing blind flanges, the area will be 
backfilled, graded and rolled smooth prior to re-installation of the TPO geomembrane. The area 
will be inspected to be free of rocks, stones, sticks, roots, sharp objects, and debris. The surface 
preparation and the welding/repairs of TPO panels will conform to the approved specifications 
and Construction Quality Assurance procedures provided as part of the Phase I Closure 
construction project. Refer to Attachment C for the Construction Quality Assurance and 
Technical Specifications for the LFGCCS Expansion. 
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C . 5 . b  C o n n e c t i o n s  t o  P h a s e  I I  L e a c h a t e  C l e a n o u t s  

To provide supplemental LFG collection, the LFGCCS expansion design includes tie-ins to 
existing leachate cleanout rises along the north and south slopes of Phase II. These connections 
are intended to provide supplemental drainage for the forcemain system, should it be necessary. 
Connections to existing Subcells 1 and 2 leachate cleanouts (south slope), Phase I west toe of 
slope leachate cleanout (south side), and temporary connection to Subcell 3 leachate cleanout 
(north slope) will be completed as part of Stage 1A. Subcells 3 and 4 leachate cleanouts (north 
and south slopes) will be completed as part of Stage 3B. 

C . 5 . c  S e a l i n g  o f  P h a s e  I I  L e a c h a t e  C o l l e c t i o n  a n d  M e t e r i n g  
M a n h o l e s   

In order to minimize air intrusion to the LFGCCS, the existing Phase II leachate detection and 
metering manhole covers and goosenecks for Subcells 3 and 4 (north slope) leachate collection 
system will be modified as part of Stage 1A. 

The metering manhole covers will be carefully removed to prepare the surface and create a 
uniform connection between the cover and the manhole frame. Holes may be drilled into the 
manhole frame for the installation of a cover locking mechanism (if required). A sealant 
injection will be applied between the cover and the manhole frame and to any drilled holes to 
provide for a watertight seal.  

The leachate collection manhole lids will be replaced with a prefabricated lid designed with stub 
outs for gate valve stem access. Once the lid is installed, a flexible coupling will be placed 
around the stub outs to provide for a complete seal. Both leachate collection and metering 
manholes will include flexible hose connections to facilitate LFG extraction. A more detailed 
process will be included as part of the construction drawings. 

C . 6  B L O W E R / F L A R E  S T A T I O N  

The landfill has a voluntary (i.e., not required by NSPS Subpart WWW) LFG collection system 
in Phase I. A blower conveys LFG via a vacuum to the Plant or to an open candlestick flare used 
to combust excess LFG. Expansion of the LFGCCS into Phase II could potentially increase the 
percentage of gas collected but it would never exceed 100% of expected flow which can be 
handled by the Plant or the candlestick flare that has a 5,500 scfm capacity. 
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S ECT ION D  COMPL IANCE  EVALUAT ION 

D . 1 . a  I n t e g r a t i o n  w i t h  C l o s u r e  E n d  U s e  

Waste disposal activities are on-going at the site. At landfill closure, the closure plan will 
address any integration of the LFGCCS with the intended end use, which has not yet been 
determined. 
 
D . 1 . b  A i r  I n t r u s i o n  C o n t r o l  

Air intrusion control for the LFGCCS will be provided by the engineered final cover system 
installed over areas filled to final grade. Air intrusion control also will be provided by the 
extraction well design, in as much as the slotted pipe in vertical wells is set no closer than 15 feet 
of ground surface. The Sarasota County will conduct wellfield tuning to reduce the oxygen 
content of the LFG to a level desired by the LFGTE facility. Air intrusion control in future years 
will be accomplished by the final cover system after completion of filling in the respective 
Subcells and by proper tuning of the wellfield during operation of the LFGCCS. 
 
Sarasota County likely will use an instrument such as the Landtec GEM-2000 gas meter, or 
equal, to meet measurement of oxygen.   
 
D . 1 . c  C o r r o s i o n  R e s i s t a n c e  

In general, the system components described in Section C of this report represent “state- 
of-the-practice” materials, and have proven to be resistant to corrosion with proper installation, 
operation, and maintenance in LFGCCS applications across the United States. 
 
D . 1 . d  F i l l  S e t t l e m e n t  

Settlement or subsidence of waste fill due to decomposition can affect a LFGCCS in numerous 
ways, including: 
 

 Damage or destruction of below grade header and lateral piping systems. 

 Blockage of header and lateral piping systems as a result of condensate collecting in 
the piping (at locations where settlement has caused an unintended low point in the 
pipe), thereby blocking the flow of gas. 

 Damage, displacement, or destruction of well casings, seals, and filter materials as a 
result of settlement in the landfill mass adjacent to the well. 

Components or features that are incorporated into the LFGCCS expansion design to address 
potential effects of settlement include: 
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 Installation of below grade laterals and headers installed within the waste mass will 
have a minimum 5 percent slope within the landfill, thereby providing allowance for 
some settlement without damage or blockage of the piping systems. 

 Installation of header access risers, which allow landfill personnel to identify the 
location of the below grade header in order to aid troubleshooting and repairs as 
settlement occurs. 

 Use of fusion-welded HDPE piping for the headers and laterals. Fusion-welded 
HDPE pipe is less susceptible than PVC pipes to damage or collapse due to 
settlement of the waste. HDPE also is less susceptible to damage resulting from loss 
of plasticizers over time (i.e., aging), which can cause PVC pipe to become brittle. 

 Placement of the well casings in 36-inch diameter boreholes, which provide 
additional separation between the waste and the well casings, thereby reducing the 
potential for differential stresses being placed on the casings. 

D . 1 . e  R e s i s t a n c e  t o  D e c o m p o s i t i o n  H e a t  

The components incorporated into the LFGCCS expansion design have a track record of good 
performance when subjected to the heat of decomposition under normal operating conditions.  
Typically, the components used in modern LFGCCSs are resistive to temperatures up to 150 oF.  
The LFGCCS components most susceptible to heat damage are the well casings and any lateral 
or header piping systems installed within the waste mass. HDPE pipes have proven successful 
for numerous LFGCCS applications across the United States.
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A p p e n d i x  1  
 

2 0 0 8  C o n c e p t u a l  G a s  M a n a g e m e n t  P l a n  ( H D R )
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2 0 1 7  C o n c e p t u a l  G a s  M a n a g e m e n t  P l a n  ( S C S )  
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SCS ENGINEERS
SHEET 1 of 2

CLIENT PROJECT JOB NO.
Phase II LFGCCS Expansion 09216163.00

SUBJECT BY DATE

CHECKED DATE

Estimate condensate generation for maximum expected LFG flow rate (existing conditions)

1. Peak daily average high and low air temperatures for Sarasota, FL from US Climate Data. 

High gas temp: 100 oF
Average low temp (January): 50 oF

Max. LFG flow expected: 1,458 cubic feet per minute (ft3/min) Flow collected at GTE facility. Average for 2016
Max. LFG flow expected: 2.10E+06 ft3/day (1,458 ft3/min) * (60 min/hr) * (24 hr/day)

2. Use attached psychrometric charts to determine moisture carrying capacity of the LFG gas at the various temperatures

ρ50: = 13 ft3 / lb dry air moisture50 : = 0.0078 lb water / lb dry air

Liquid50 : = flowrate50 * moisture50 / ρ50

Liquid50 : = [1,458 scfm * (0.0078 lb water / lb dry air)] / 13 ft3 / lb dry air = 0.87 lb liquid / minute

Liquid50 : = 0.87 lb liquid / minute = 600.0 lb liquid/106 ft3 LFG

ρ100: = 15.2 ft3 / lb dry air moisture100 : = 0.0435 lb water / lb dry air

Liquid100 : = flowrate100 * moisture100 / ρ100

Liquid100 : = [1,458 scfm * (0.0435 lb water / lb dry air)] / 15.2 ft3 / lb dry air = 4.17 lb liquid / minute

Liquid100 : = 4.17 lb liquid / minute = 2,861.8 lb liquid/106 ft3 LFG

3. Moisture capacity results

At 100 oF, 2,861.8 lb liquid/106 ft3 LFG

At 50oF, 600.0 lb liquid/106 ft3 LFG

4. The amount of liquid lost as LFG cools from 100 oF to 50 oF =

(2862  lb liquid/106 ft3 LFG) - (600 lb liquid/ 106 ft3 LFG) = 2,262 lb liquid/106 ft3 LFG

5. Gallons of condensate generated:

Gallons condensate/day = (2,262 lb liquid/106 ft3 LFG) * (2.10E+06 ft3 LFG/day) * (gal/8.34 lb)
Gallons condensate/day (total) = 

569 gallons condensate/day (Phase I LFGCCS)

0.40 gpm for entire Phase I LFGCCS

Sarasota County

WJS
Condensate Generation Background Calculations

1/19/2017

2/23/2017CAR



SCS ENGINEERS
SHEET 2 of 2

CLIENT PROJECT JOB NO.
Phase II LFGCCS Expansion 09216163.00

SUBJECT BY DATE

CHECKED DATE

Estimate condensate generation for maximum expected LFG flow rate (proposed conditions)

1. Peak daily average high and low air temperatures for Sarasota, FL from US Climate Data. 

High gas temp: 100 oF
Average low temp (January): 50 oF

Max. LFG flow expected: 3,430 cubic feet per minute (ft3/min) Assume 75% collection efficiency for 2024 (4,573 scfm)
Max. LFG flow expected: 4.94E+06 ft3/day (3,430 ft3/min) * (60 min/hr) * (24 hr/day)

2. Use attached psychrometric charts to determine moisture carrying capacity of the LFG gas at the various temperatures

ρ50: = 13 ft3 / lb dry air moisture50 : = 0.0078 lb water / lb dry air

Liquid50 : = flowrate50 * moisture50 / ρ50

Liquid50 : = [3,430 scfm * (0.0078 lb water / lb dry air)] / 13 ft3 / lb dry air = 2.06 lb liquid / minute

Liquid50 : = 2.06 lb liquid / minute = 600.0 lb liquid/106 ft3 LFG

ρ100: = 15.2 ft3 / lb dry air moisture100 : = 0.0435 lb water / lb dry air

Liquid100 : = flowrate100 * moisture100 / ρ100

Liquid100 : = [3,430 scfm * (0.0435 lb water / lb dry air)] / 15.2 ft3 / lb dry air = 9.82 lb liquid / minute

Liquid100 : = 9.82 lb liquid / minute = 2,861.8 lb liquid/106 ft3 LFG

3. Moisture capacity results

At 100 oF, 2,861.8 lb liquid/106 ft3 LFG

At 50oF, 600.0 lb liquid/106 ft3 LFG

4. The amount of liquid lost as LFG cools from 100 oF to 50 oF =

(6,040  lb liquid/1,266 ft3 LFG) - (1,266 lb liquid/ 106 ft3 LFG) = 2,262 lb liquid/106 ft3 LFG

5. Gallons of condensate generated:

Gallons condensate/day = (2,262 lb liquid/106 ft3 LFG) * (4.94E+06 ft3 LFG/day) * (gal/8.34 lb)
Gallons condensate/day (total) = 

1,340 gallons condensate/day (Phase I and II LFGCCS)

770.13 gallons condensate/day (Phase II LFGCCS)

0.93 gpm for entire Phase I and II LFGCCS

Note: Existing Phase II Leachate Collection System can handle the additional flow without
requiring any modifications

Sarasota County

WJS 1/19/2017
Condensate Generation Background Calculations

CAR 2/23/2017
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SECTION 02 41 16 
 

REFUSE HANDLING, STORAGE, AND DISPOSAL 
 
PART 1 - GENERAL 

1.01 NOTIFICATION 

A. The CONTRACTOR shall notify the COUNTY in advance of planned excavation 
of landfill refuse.    

B. No excavated materials shall be removed from the site or disposed of by the 
CONTRACTOR except as specified below and approved by the COUNTY. 

 
PART 2 - REFUSE HANDLING AND DISPOSAL 

2.01 REQUIREMENT 

A. The CONTRACTOR will be required to setup an account with the landfill scale 
house and pre-load the account with monies to pay the required current waste 
disposal tipping fee. The CONTRACTOR will submit receipts and reports with 
each pay application for those periods when waste is taken to the landfill for 
disposal for the tonnage of waste taken to the landfill working face and the value 
will be paid from the Waste Disposal Allowance, Bid Item No. XX. 

B. The CONTRACTOR may do the following to determine the tons of waste 
removed and disposed in the landfill. 

1.  The CONTRACTOR may use on-road dump trucks to haul each load of 
waste from the excavation to the scales located at the site for weight and 
determination of tipping payment, and then haul the waste from the scales 
to the working face of the landfill for disposal. 

2. Alternatively, if the CONTRACTOR would prefer to use off-road dump 
trucks, or another vehicle, to haul the excavated waste directly to the 
working face without taking each load to the scale, the CONTRACTOR 
may use the average weight of three fully loaded on-road dump trucks, no 
off-road dump trucks will be allowed on the scales, that shall be weighed 
on the scales at the start of the excavation activities. The number of on-
road dump truck loads in an off-road truck will be estimated during 
operations. Loads will then be counted and the average weight used for 
determining waste hauled and allowed for billing. 

C. In the event that refuse is excavated and cannot be immediately taken to the 
working face the refuse may be stored adjacent to the excavation until it can be 
taken to the working face before the end of the same working day, unless rain is 
forecast in the day, in which case the refuse must be immediately taken to the 



Sarasota County Refuse Handling, Storage, and Disposal  
CCSWDC Phase II LFGCCS Expansion 02 41 16-2 

working face to avoid production of leachate due to rainfall on the waste.  Refuse 
shall remain within close proximity to the location from which it was removed.   
All refuse must be removed from all locations at the end of each working day. 

D.  The CONTRACTOR shall include all costs for the determination of tonnage, 
removal and all other costs for hauling the waste to the working face in 
CONTRACTOR in Bid Item No. XX on Bid Form. Only the value of the tipping 
fee to the landfill will be paid from the allowance in Bid Item No. XX on the Bid 
Form. 
 

PART 3 – EXECUTION  (Not Used) 

END OF SECTION 
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SECTION 02771 
TPO GEOMEMBRANE 

PART 1 - GENERAL 
1.1 SUMMARY 

A. Section includes the scrim reinforced Thermoplastic Polyolefin (TPO) geomembrane 
components used in the exposed geomembrane temporary cover. The scrim reinforced TPO is 
60 mil UltraPlyTM TPO as manufactured by Firestone Building Products or equivalent. 

B. Related Sections: 
1. Section 02200 –Earthwork - Landfill. 

Section 02778 - Geotextile. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 
1. ASTM International (ASTM): 

a. ASTM D751– Standard Test Methods for Coated Fabrics 
b. ASTM D6878– Standard Specification for Thermoplastic Polyolefin Based Sheet 

Roofing 
c. ASTM D5261– Test Method for Measuring Mass per Unit Area of Geotextiles 
d. ASTM D4885– Standard Test Method for Determining Performance Strength of 

Geomembranes by the Wide Strip Tensile Method 
e. ASTM D5884– Standard Test Method for Determining Tearing Strength of Internally 

Reinforced Geomembranes
f. ASTM D2137 – Standard Test Methods for Rubber Property-Brittleness Point of 

Flexible Polymers and Coated Fabrics 
g. ASTM D1204– Standard Test Method for Linear Dimensional Changes of Nonrigid 

Thermoplastic Sheeting or Film at Elevated Temperature 
h. ASTM D1149– Standard Test Methods for Rubber Deterioration; Cracking in an Ozone 

Controlled Environment
i. FTM 101 C– Test Method for Puncture Resistance and Elongation Test 
j. ASTM D471– Standard Test Method for Rubber Properties—Effect of Liquids (Water 

Absorption)
k. ASTM G 151 – Practice for Exposing Non-Metallic Materials in Accelerated Test 

Devices that use Laboratory Light Sources 
l. ASTMTM G 155 – Practice for Operating Xenon Arc Light Apparatus for Exposure of 

Non-Metallic Materials 
2. The Geosynthetic Research Institute (GRI). 

a. GRI/G 16 – Observation of Surface Cracking of Geomembranes 

B. Qualifications: 
1. Each manufacturing and fabricating firm shall demonstrate 5 years continuous experience 

with a minimum of 10,000,000 SF of TPO geomembranes. 
2. Installer: 

a. Demonstrate 5 years continuous experience with a minimum 10,000,000 SF of 
geomembranes. 

b. Trained and certified by at least one of the named manufacturers in this Specification 
(not necessarily the manufacturer supplying materials for this Project). 

c. Geomembrane Installer Personnel Qualifications:  
1) Installation Superintendent shall have worked in a similar capacity on at least five 

geomembrane liner jobs similar in size and complexity to the project described in 
the Contract Documents.  
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2) The Master Welder shall have completed a minimum of 5,000,000 sf  
geomembrane seaming work using the type of seaming apparatus proposed for use 
on this Project.  

3) Other welders shall have seamed a minimum of 1,000,000 sf geomembrane. 
3. CQC Testing Laboratory shall demonstrate 3 years of continuous experience in similar 

geosynthetic materials testing. 

C. Quality Assurance / Control: 
1. The Owner or Engineer's representative will conduct independent testing to support 

construction quality assurance (CQA) program and to provide documentation of such to 
appropriate regulatory agencies. 

2. Unless specifically superseded by these contract documents or approved plans submitted by 
the Contractor, the geosynthetic materials shall be manufactured, stored, placed, seamed, 
tested and protected as described in EPA/600/R-93/182 and EPA/530/SW-91/051. 
a. This specifically includes: 

1) Material Composition. 
2) Manufacturing. 
3) Handling and Packaging. 
4) Shipment. 
5) Storage (Manufacturer and Site). 
6) Placement: 

a) Seaming and Joining. 
b) Destructive and Non Destructive Testing. 
c) Protection, Backfilling and Covering. 

7) Conformance Testing. 
8) Anchoring and Anchor Trenches. 
9) Access Roads/Ramps. 

D. CQA Plan Implementation:  Construction Quality Control will be performed in accordance with 
the CQA Plan prepared for this project. The Contractor and Geomembrane Installer should 
familiarize themselves with the CQA Plan. 

E. Installer's construction quality control programs to include, but not be limited to, product 
acceptance testing, installation testing, including both nondestructive and destructive quality 
control field testing of the sheets and seams during installation of the geomembrane, proposed 
methods of testing geosynthetic joints and connections at appurtenances for continuity, 
documentation and changes, alterations, repairs, retests, and acceptance. 

F. Geomembrane Installer's installation manual to include:  
1. Ambient temperature at which the seams are made 
2. Control of panel lift up by wind 
3. Acceptable condition of the subsurface beneath the geomembrane 
4. Quality and consistency of the welding material 
5. Proper preparation of the liner surfaces to be joined 
6. Cleanliness of the seam interface (e.g., the amount of airborne dust and debris present) 
7. Proposed details for connecting the TPO liner to appurtenances, i.e. penetrations of the 

containment facilities.  
8. A complete description of seaming by hot-air welding and hot-wedge welding. 
9. Requirements of the Manufacturer's Installation Manual unless exceptions are noted and 

approved by the Engineer. 

1.3 DEFINITIONS AND RESPONSIBILITIES 

A. Geomembrane Manufacturer: Manufacturer of geomembranes producing geomembrane sheets 
from resin and additives. The manufacturer is responsible for producing geomembrane sheet 
which complies with these Specifications. These responsibilities include but are not limited to: 
1. Acceptance of the resin and additives from chemical formulators. Testing of the raw resin 

and additives to ensure compliance with the manufacturer's specifications and with this 
Specification.
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2. Formulation of the resin and additives into geomembrane sheeting using mixing and 
extrusion equipment. 

3. Testing of the geomembrane sheet to ensure compliance with manufacturer's specification 
and this Specification. 

4. Shipping of the geomembrane sheet to installer designated facilities. 
5. Certification of the raw materials and finished geomembrane sheet to comply with this 

Specification.
6. Certification of installer's training, experience, and methods for welding and inspection of 

geomembrane installations in compliance with manufacturer's standards. 

B. Geomembrane Installer. Installer of geomembranes are responsible for handling, fitting, 
welding, and testing of geomembrane sheets or blankets in the field. These responsibilities 
include but are not limited to: 
1. Acceptance (in writing) of the geomembrane from the manufacturer. 
2. Acceptance (in writing) of the surface which will serve as a base for the geomembrane. This 

acceptance shall precede installation of the geomembrane, and shall state that the installer 
has inspected the surface, and reviewed the Specifications for material and placement, and 
finds all conditions acceptable for placement of geomembrane liners. The written 
acceptance shall explicitly state any and all exceptions to acceptance. 

3. Handling, welding, testing, and repair geomembrane liners in compliance with this 
Specification and the Geomembrane Installer's Installation Procedures Manual. 

4. Performance of QC testing and record keeping as required by the approved Geomembrane 
Installer's Field Installation Procedures Manual. 

5. Repair or replacement of defects in the geomembrane as required by the Installer’s CQC 
Consultant or the CQA Inspector. 

C. CQA Inspector: 
1. Inspectors of TPO geomembrane are the individuals responsible for observing field 

installation of the geosynthetic materials and providing the Manufacturer, Installer, CQA 
Engineer, and Owner with verbal and written documentation of the compliance of the 
installation with this specification and with written procedures manuals prepared by the 
Manufacturer or Installer. 

D. CQA Testing Laboratory shall: 
1. Perform destructive testing of the TPO geomembrane. 
2. Perform conformance testing of TPO geomembrane. 

E. Installer’s CQC Consultant: Responsible for observing field installation of the geomembrane and 
performance of material conformance and CQC testing to provide the Contractor with verbal and 
written documentation of the compliance of the installation with these Specifications. 

F. CQA Engineer: Responsible for implementing CQA Plan including overview of  material 
conformance testing, field installation of the geomembrane, and CQC activities, and to perform 
limited CQA conformance testing to provide Owner with verbal and written documentation of 
the compliance of the installation with these Specifications. The CQA Engineer will use the 
written results of the CQC program and the CQA program in the preparation of the facility 
Certification Document. The CQA Engineer reports to the Owner and is not part of this contract. 

G. Refer to the accompanying CQA Plan for additional definitions. 

1.4 SUBMITTALS 

A. Shop Drawings: 
1. Submit for Engineer's approval Shop Drawings, including: 

a. Manufacturer's certification that raw materials and sheet materials comply with required 
materials, mil thickness, and material properties. 
1) Original certificates are required. 

b. Manufacturer/Fabricator/Installer quality control requirements. 
c. Qualifications and experience of key personnel per 1.2 B of this section. 
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d. Manufacturer's written acceptance of Geomembrane Installer's qualifications for 
installation of the TPO geomembrane. 

e. TPO Geomembrane layout plan with proposed size, number, position and sequencing of 
liner panels and showing the location and direction of all field or factory joints. 
1) Proposed details for connecting the geosynthetic materials to appurtenances. 
2) Proposed methods of welding, seaming or jointing geosynthetic materials. 
3) Proposed method of testing TPO geomembrane and other geosynthetic materials, 

joints and connections at appurtenances for continuity. 
4) Location and configuration of haul roads and access points. 
5) Proposed details for anchor trench if different than included in Contract 

Documents. 

B. Miscellaneous: 
1. Test results: 

a. Resin test, tests of sheet material and factory seam tests at frequency specified in 
respective quality control manuals. 
1) Results shall include or bracket the rolls delivered for use in the Work. 

b. Daily test seam results. 
c. Daily results of production seam testing. 

2. Warranties as described below. 
3. Submit written certifications that: 

a. Utilize certification forms approved for use on this project by the Owner and Engineer. 
Make appropriate number of copies, as required. 

b. The TPO geomembrane material delivered to site meets the requirements of this 
Specification.

c. The TPO geomembrane was received and accepted in undamaged condition from 
shipper.

d. The TPO geomembrane liner was installed in accordance with this Specification and 
with approved Shop Drawings. 

e. The TPO geomembrane joints were inspected, tested for strength and continuity, and 
passed all inspections and tests. 
1) All test and inspection data shall be incorporated into this certification. 

4. Manufacturer/Installer's Field Installation Procedures Manual shall clearly identify any 
exceptions taken to the specified execution of the Work. 

5. Record Drawings:  Submit reproducible drawings of record showing changes from the 
approved installation drawings. The record drawings shall include the identity and location 
of each repair, cap strip, penetration, boot, and sample taken from the installed geosynthetic 
for testing.  The record drawings shall show locations of each type of material, anchor 
trenches and the construction baseline. 

C. Provide all submittals in a single coordinated transmittal. Partial submittals will not be accepted. 
All submittals must be submitted prior to the Geomembrane Preconstruction Meeting and a 
minimum of four weeks prior to installation. 

D. The acceptable color of the material will be a shade of green. The proposed color and a sample 
of material and color shall be submitted for acceptance and approval by the Owner and Engineer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. The TPO geomembrane should be protected from punctures, abrasions, vandalism, excessive 
heat or cold or other damaging conditions 

B. The TPO geomembrane shall be delivered to the project site intact and free from any tears, 
abrasion, or damage. Store TPO geomembrane rolls in a dry area off the ground on 4 rails with 
each rail being a minimum of 3.5 inches wide, and protected from the direct heat of the sun, 
where possible, and accessories in original containers in a dry area protected from the elements. 

C. Each roll shall be labeled with the manufacturers name, type, lot number, roll number, and roll 
dimensions (length, width, gross weight). 
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1. TPO geomembrane or plastic wrapping damaged as a result of storage or handling shall be 
repaired or replaced, as directed. 

2. TPO geomembrane shall not be exposed to temperatures in excess of 60 Deg C (140 Deg F) 
or less if recommended by the Manufacturer. 

D. No hooks, tongs or other sharp instruments shall be used for handling the TPO geomembrane. 
1. Rolls shall not be lifted by use of cables or chains in contact with the TPO geomembrane. 
2. TPO geomembrane shall not be dragged along the ground. 

1.6 PROJECT CONDITIONS 

A. When the weather is of such a nature as to endanger the integrity and quality of the installation, 
whether this is due to rain, high winds, cold temperatures, or other weather elements, the 
installation of the geomembrane shall be halted at the direction of, or with the concurrence of, 
the Owner until the weather conditions are satisfactory. 

B. The contractor shall ensure that adequate dust control methods are in effect to prevent the 
unnecessary accumulation of dust and dirt on geosynthetic surfaces which hamper the efficient 
field seaming of geosynthetic panels or performance. 

C. Maintain natural surface water drainage diversions around the work area and provide for the 
disposal of water which may collect in the work area directly from precipitation falling within 
the area or from inadequate diversion structures or practices. 

D. All materials shall be placed and spread with low ground pressure equipment (10 psi ground 
pressure or less) as approved by the CQA Engineer to reduce potential damage to the 
geosynthetics. The geosynthetics surface shall be off limits to construction traffic. Hard turning 
of tracked equipment on the protective cover and stone must be avoided. 
1. At least 12 inches of separation between the geosynthetics and all low ground pressure 

equipment shall be maintained. 
2. Stockpiling of materials within the limits of the cell shall be subject to advanced approval 

by the CQA Inspector. Any hauling equipment (dump trucks, etc.) operating within the cell 
limits (and including access ramps), shall have a minimum of 4 feet of separation between 
the vehicle wheels and the geosynthetics. 

3. No vehicle shall access the completed Work unless it can be demonstrated that its weight, 
movement or activities will not damage the Work. 

4. When damage is suspected, uncover area, repair damage if required, and recover area at no 
cost to Owner. 

5. Suspect areas may be identified by Owner or Engineer. 

1.7 WARRANTIES

A. Written warranties addressing TPO geomembrane material and installation workmanship shall 
be furnished by the Contractor and shall be made to the Owner. 

B. Submit material samples and warranties prior to shipment. 

C. Suitability of geosynthetic liner system shall be subject to Owner’s approval of warranty. 
1. The Manufacturer’s warranty shall be against manufacturing defects and workmanship and 

against deterioration due to ozone, ultra- violet exposure from direct sunlight, and other 
exposure to the elements, for a period of 20 years on a pro rata basis. The warranty shall be 
limited to replacement of material, and shall not cover installation of replacement 
geomembrane. 

2. The Installer's warranty shall state that the materials were properly installed, properly (field 
and factory) welded, seamed and jointed and will not fail within two years of the date of 
final acceptance of the Work by the Owner. 
a. Warranty shall not be prorated. 

D. Warranties shall provide for complete repair/replacement excluding installation costs at no 
additional cost to the Owner for the warranty period.  
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PART 2 - PRODUCTS 
2.1 ACCEPTABLE MANUFACTURERS AND/OR GEOMEMBRANE INSTALLERS 

A. Subject to compliance with the Contract Documents, the following manufacturers and installers 
are acceptable: 
1. TPO Geomembrane liners manufacturers: 

a. Firestone Building Products 
b. Carlisle SynTec 

2. TPO Geomembrane Liner Installers: 
a. Authorized installers of approved manufacturers. 
b. Other installers may qualify by providing references for a minimum of 10,000,000 SF of 

TPO liner installations. 

2.2 MATERIALS 

A. The membrane will be Firestone UltraPly TPO 60 mil geomembrane or equivalent. 

B. Accessories will be as supplied or approved by geomembrane manufacturer. 

C. Geomembrane meets or exceeds the property values listed in Table 1. 

D. Interface testing of liner and geotextile will be submitted as specified in Table 2. 
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Table 1: Physical Properties 

Description Test Method Property

UNAGED PROPERTIES:
Thickness (min average) ASTM D751 and 

D6878
0.060” (1.52 mm, 60 mil) 
Lowest individual -10%

Thickness Over Scrim
   

ASTM D 4637
(Optical Method) 
0.060” Membrane

0.024” (0.609 mm) ± 10%

Mass per unit area (min) ASTM D5261 0.3 lb/sf (1.42 Kg/m2)
Breaking Strength (TD and MD)

(min)
ASTM D 4885 150 ppi (26.3 kN/m)

Elongation at Reinforcement break (TD and 
MD) (min)

ASTM D 4885 30% 

Tearing Strength (TD and MD) (min) ASTM D 751
(8”x8” specimen)

86 lbf (382 N) 55lbf (245 N)

Brittleness Point (max) ASTM D 2137 -50ºF (-46ºC) -40ºF (-40ºC)
Linear Dimension  ASTM D 120 4 % 
Change (max) (6 hrs @70º C)
Ozone Resistance  ASTM D 1149 PASS (no cracks)
Factory Seam Strength  (min) ASTM D 4885 150 ppi (26.3 kN/m)
Puncture Resistance (min) FTM 101C

Method 2031
265 lbf (1174 N) 

Water Absorption (max, mass) ASTM D471 
166 hrs at 1580F

+/- 3% 

HEAT AGED PROPERTIES:
Breaking Strength (TD and MD) (min) ASTM D 4885 150 ppi (26.3 kN/m)*
Elongation at Reinforcement Break (TD and 
MD) (min)

ASTM D 4885 30%* 

Tearing Strength (TD and MD) (min) ASTM D 5884
(8”x8” specimen)

86 lbf (382N)* 

Weight Change (max) 
(Membrane)

ASTM D 471 1% 
(change in mass)

AGED PROPERTIES:
Ozone Resistance   ASTM D 1149 PASS (No cracks)
Weather resistance 
(Retained Values)   

ASTM G 151/ G 154  

 Visual Inspection PASS 
 Breaking Strength,  (min) 90% retained
 Elongation at Reinforcement Break

(min)
ASTM D 4885 90% retained

   Resistance to Xenon-Arc  
   Weathering

ASTM G 151/ G155 Pass 

*ASTM D 6878 requires retained values of 90% for original breaking strength and elongation and 60% for 
tearing strength 
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Table 2: Interface Friction Angles

PROPERTIES QUALIFIERS UNITS VALUES TEST METHOD 
Engineering Properties
Interface friction between geomembrane 
liner and geotextile material in the anchor 
trench 

minimum degrees 22(1) ASTM D 5321(2)

(1) Perform testing using normal stress range of 144 lb/sf, 288 lb/sf and 432 lb/sf. 
(2) Wet the geotextile/TPO geomembrane interface prior to testing:  perform test using: (i) normal stress 

indicator above; and (ii) a strain rate calculated in accordance with ASTM D 3080, Sections 9.12 and 
9.13, not to exceed 1 mm/min. (0.04 in./min.). 

2.3 MANUFACTURING QUALITY CONTROL 

A. Rolls: 
1. The Manufacturer will continuously monitor the TPO geomembrane sheets during the 

manufacturing process for inclusions, bubbles, or other defects. 
2. No TPO geomembrane will be accepted that exhibits any defects. 
3. The Manufacturer will continuously monitor the TPO geomembrane thickness during the 

manufacturing process. 
4. No TPO geomembrane will be accepted that fails to meet the specified minimum thickness. 
5. The Manufacturer will sample and test the geomembrane, at a minimum, at the test 

frequencies specified in Table 3.  
a. Samples taken from stored rolls will be taken across the entire width of the roll and will 

not include the first wrapping or outer layer of the roll (about 3.3 feet). 
b. Samples taken at the time of manufacturing can be obtained from the start/end of the 

roll. 
c. Unless otherwise specified, samples will be 2 feet long by the roll width. The 

Manufacturer will mark the machine direction on the samples with an arrow. 
d. Manufacturer quality control data shall accompany the geomembrane shipment. 

Table 3: Manufacturer Quality Control Requirements 
Material Property Method Test Frequency 

Thickness 

Tensile Properties 
Tear Resistance 
Scrim Orientation 

ASTM D751 

ASTM D4885 
ASTM D751 

Visual 

Per roll 

Once per day or 20,000 lb 
Once per day or 45,000 lb 

Every Lot or Every Scrim Roll 

Mass per Unit Area 
Tear Resistance 
Thickness over Scrim 

ASTM D5261 
ASTM D5884 
ASTM D6878 

Once per day or 200,000 lb 
Once per day or 45,000 lb 

45,000 lb or Every other lot 

6. Any TPO geomembrane sample that does not comply with the Specifications will result in 
rejection of the roll from which the sample was obtained.  Contractor will replace any 
rejected rolls at no additional cost to Owner. 

7. If a TPO geomembrane sample fails to meet the quality control requirements of this Section, 
the Manufacturer will sample and test each roll manufactured, in the same resin batch, or at 
the same time, as the failing roll.  Sampling and testing of rolls will continue until a pattern 
of acceptable test results is established. 

8. Additional testing may be performed at the Manufacturer’s discretion and expense, to more 
closely identify the non-complying rolls and/or to qualify individual rolls. 
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2.4 CONFORMANCE TESTING 

A. At the Geomembrane Manufacturer’s plant or upon delivery of the rolls of geomembrane at the 
site, the CQA Officer will verify that samples are removed at the specified frequency and 
forwarded to the Geosynthetics CQA Laboratory for testing to verify conformance to both the 
design specifications and the list of guaranteed properties.  The minimum number of tests to be 
performed and test procedures will be as indicated in Table 4.   

B. Samples will be taken across the entire width of the roll and will not include the first linear 3 ft.  
Unless otherwise specified, samples will be 3-ft long by the roll width.  The CQA Officer will 
mark the machine direction on the samples with an arrow.  The required minimum sampling 
frequencies are provided in Table 4. 

C. The CQA Officer will examine the results from laboratory conformance testing and will report 
non-conformance to the Project Manager. 

D. The following procedure will apply whenever a sample fails a conformance test that is 
conducted by the Geosynthetics CQA Laboratory: 
1. Installer will replace the roll of geomembrane that is in nonconformance with the 

specifications with a roll that meets specifications; 
2. Installer will remove conformance samples for testing by the Geosynthetics CQA 

Laboratory from the closest numerical roll on both sides of the failed roll. 
3. These two samples must both conform to specifications.  If either of these samples fail, then 

every roll of geomembrane on site and every roll delivered subsequently must be tested by 
the Geosynthetics CQA Laboratory for conformance to the specifications.  This additional 
conformance testing will be at the expense of the Installer. 

E. The CQA Officer will document actions taken in conjunction with conformance test failures. 

Table 4: Geomembrane Conformance Testing Requirements 

TEST NAME TEST METHOD MINIMUM FREQUENCY 
OF TESTING 

   

Thickness ASTM D 4637751 1 test per 100,000 ft2

Tensile Strength at Break ASTM D 4885 1 test per 100,000 ft2

Elongation at Break ASTM D 4885 1 test per 100,000 ft2

Tear Strength ASTM D 5884 1 test per 100,000 ft2

Puncture Resistance ASTM D 4833 FTM 101C 
Method 2031

1 test per 100,000 ft2

Resistance to Xenon-Arc 
Weathering 

ASTM G 155 Manufacturer’s Certification 
Only 

Ozone Resistance ASTM D 1149 1 test per 100,000 ft2

2.5 EQUIPMENT AND ACCESSORIES 

A. Welding and Seaming Equipment: 
1. Equipped with gages showing temperatures at the nozzle or at the wedge (wedge welder). 
2. Maintained in adequate numbers to avoid delaying work. 
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3. Supplied by a power source capable of providing constant voltage under a combined-line 
load. 

4. Electric generator shall not be placed on the TPO geomembrane. 

B. Field Tensiometer: 
1. Provide a tensiometer for on-site shear and peel testing of TPO geomembrane seams. 

a. Tensiometer shall be in good working order. 
b. Built to ASTM specifications. 
c. Accompanied by evidence of calibration of equipment and gages within the past six 

months. 
2. Tension meter: 

a. Motor driven. 
b. Jaws capable of traveling a measure rate of 2 IN per minute. 
c. Equipped with a gauge that measures the force in unit pounds exerted between the jaws. 
d. Digital readout. 

C. Punch Press: 
1. Provide a punch press for the onsite preparation of specimens for testing. 
2. Capable of cutting specimens in accordance with ASTM D4437. 

D. Air Lance Test: 
1. Provide equipment for air lance test per ASTM D4337. 

E. Equipment necessary to perform "Pressurized Air Channel Evaluation of Dual Seamed 
Geomembranes" in accordance with ASTM D5820. 

F. Gages: 
1. Calibrated within past six months. 
2. Specified test values reading near mid-range of the gage scale. 

G. Equipment necessary to perform “Non-Destructive Testing of Geomembrane Seams Using The 
Spark Test” in accordance with ASTM D6365. 

PART 3 - EXECUTION 
3.1 GEOSYNTHETIC LINER SYSTEM 

A. Geomembrane Subgrade: 
1. Protect subgrade at all times from damage until such time as the placement of TPO 

geomembrane liner and other components of the geosynthetic liner system are complete. 
2. The subgrade shall be prepared in a manner consistent with proper subgrade preparation 

techniques for the installation of TPO Geomembrane. 
a. The subgrade shall be properly compacted so as not to settle and cause excessive strains 

in the TPO Geomembrane or other synthetic liner materials. 
b. Prior to installation, ensure a surface free of debris, roots, or angular stones larger than 

1/2 inch. 
c. In addition, ensure that the subgrade has been rolled to provide a uniform surface. 
d. During installation, ensure that rutting or ravelling is not caused by installation 

equipment or weathering. 

B. Anchor Trenches:  
1. Geosynthetic materials placed on side slopes shall be anchored into trenches as detailed on 

the Contract Drawings. 
2. Excavation, backfill and compaction shall be in accordance with Section 02200. 

C. TPO Geomembrane: 
1. General: 

a. Installer of TPO geomembranes is responsible for handling, fitting, welding, seaming, 
jointing and testing of geosynthetic materials sheets or blankets in the field in 
accordance with the Construction Quality Assurance (CQA) Plan. 
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b. These responsibilities include but are not limited to: 
1) Acceptance (in writing) of the geosynthetic materials sheets or blankets from the 

transporter. 
2) Acceptance (in writing) of the surface which will serve as a base for the TPO 

geomembrane. 
a) This acceptance shall precede installation of the TPO geomembrane. 
b) Shall state that the Installer has inspected the surface, and reviewed the 

Specifications for material and placement, and finds all conditions acceptable 
for placement of TPO geomembrane liners. 

c) Shall explicitly state any and all exceptions to acceptance. 
3) Handling, welding, seaming, jointing, testing and repair of TPO geomembrane 

liners and other geosynthetic materials in compliance with this Specification and 
with written procedures manuals prepared by the Manufacturer or Fabricator. 
a) Manual shall be submitted to the Engineer together with Shop Drawings 

showing the layout of TPO geomembrane within the facility. 
(1) Do not deviate from the procedures included in the manual. 

b) TPO Geomembrane shall not be placed upon frozen foundation, standing 
water or other conditions which will result in deterioration of the foundation. 

c) TPO Geomembrane liner materials shall be laid out according to plans 
previously approved by the Engineer. 

d) Adjacent rolls of TPO geomembrane shall overlap a minimum of 3 IN. 
4) Repair or replacement of defects in the geosynthetic materials as required by the 

Inspector or the Owner. 
5) Installer and Manufacturer may be the same firm. 

2. Panel deployment: 
a. Subgrade Preparation: 

1) Prepare subgrade in a manner consistent with proper subgrade preparation 
techniques for the installation of TPO geomembrane liner.   

2) Properly compact the subgrade so as not to settle and cause excessive strains in the 
TPO geomembrane liner.  

3) Prior to installation, ensure a surface free of debris, roots, or angular stones larger 
than 1/2 IN.  

4) Subgrade soils proof-rolled with a ten (10) ton drum roller, two (2) passes parallel 
to slope or as directed by CQA Inspector.  The subbase shall be compacted and 
proof-rolled under observation of the CQA Inspector to assure the maximum 
practical compaction under the existing field conditions has been achieved.  See 
specification Section 02200 for project specific compaction requirement. 

5) Ensure rutting or raveling is not caused by installation equipment or weather. 
6) Ensure that lines and grades have been verified by the Contractor and a subgrade 

acceptance form has been submitted. 
b. Construct and backfill anchor trenches 
c. Deploy TPO geomembrane liner in a manner to ensure it is not damaged 
d. On slopes, anchor the TPO geomembrane liner securely and deploy it down the slope in 

a controlled manner. 
e. Weight the TPO geomembrane liner with sandbags or equivalent in the presence of 

wind. 
f. Minimize cutting the TPO geomembrane liner. Whenever possible, overlap instead of 

cutting material. If cutting is required, cut TPO geomembrane liner with a cutter or other 
approved device. Seal all cut edges, as recommended by Manufacturer. 

g. Only those panel/sheets that can be seamed in 1 day shall be deployed. 
h. Place panels with minimal handling. 

1) Protect panels from tear, puncture or abrasion. 
i. Equipment used to deploy the geomembrane shall not damage the TPO geomembrane. 
j. Minimize foot traffic. 

1) Do not allow personnel access to wet or slippery liners without adequate safety 
precautions. 
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2) Do not allow footwear that may damage the geomembrane. 
k. Ballast with sandbags to prevent wind uplift as recommended by Manufacturer based on 

local climatic conditions. 
1) Remove and replace all wind damaged panels at no additional cost to Owner. 
2) If wind causes panels to be displaced, displaced panel may not be reused. 

l. Install TPO geomembrane in stress free, tension free and relaxed condition. 
1) Account for temperature and weather-related impacts when deploying and 

covering. 
2) Stretching to fit and folding are not permitted. 

m. Do not allow TPO geomembrane to bubble, fold, or create ripples as a result of 
deployment of drainage layer or protective soil cover placement. 
1) Except as noted on Contract Drawings no folds in TPO geomembrane will be 

allowed. 
n. Any panel exhibiting stretching caused by placement, covering techniques, or wind shall 

be removed and may not be incorporated in the final construction. 
o. Field seaming: 

1) Field seaming shall be done in accordance with seaming recommendations 
furnished by the geomembrane Manufacturer, referenced EPA documents, and this 
specification.

2) Each piece of seaming equipment and each operator shall perform trial seams at the 
start of a shift, whenever equipment has broken down or seaming is interrupted for 
more than 30 minutes, and at other times at the discretion of the Installer and 
Inspector. 

3) Trial seams shall use the same seaming materials and methods to be used in the 
actual construction. 

4) Surfaces to be seamed shall be clean and dry at the time of seaming. 
a) Precipitation and ponding of water on the TPO geomembrane shall cause 

termination of seaming operations. 
b) TPO geomembrane shall not be seamed when ambient temperatures are below 

41 DegF or above 104 DegF, without written consent of TPO geomembrane 
Manufacturer and Engineer. 

5) TPO geomembrane sheets shall be seamed continuously without fishmouths or 
breaks in the seam. 
a) Where fishmouths are unavoidable, the sheet shall be slit to a point such that 

the sheet lies flat and with no remaining wrinkle. 
b) The two edges of the slit shall be seamed together provided that the overlap for 

this seam shall be a minimum of 6 IN. 
c) Areas of the slit which do not achieve an overlap of 6 IN, including the 

terminus of the slit, shall be provided with a patch as discussed below. 
6) All TPO geomembranes shall be seamed by thermal fusion methods as 

recommended by the TPO geomembrane Manufacturer. 
a) TPO geomembrane seaming shall be either hot-air or double wedge welded as 

approved by the Engineer. 
7) Manufacturer's seaming instructions shall specifically address seaming materials, 

temporary and permanent jointing, seaming temperatures including temperatures 
for seaming materials, seam finishing and curing. 

8) A copy of Manufacturer's seaming instructions shall be available on site at all times 
and shall not be deviated from without written approval of the Manufacturer and 
Engineer. 

9) All panels/sheets should be overlapped a minimum of 3 IN. 
10) Seaming shall not be conducted in the presence of standing water. 

a) The seamed area shall be cleaned of dust, dirt and foreign material prior to and 
during the seaming operation. 

11) Seaming shall extend to the outside edge of panels/sheets to be placed in anchor 
and/or drainage trenches. 
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12) Tack welds shall conform to manufacturer's seaming techniques and shall not 
damage underlying membrane. 

p. Patching: 
1) Defects in and damage to TPO geomembrane sheets shall be repaired by seaming a 

patch over the defect. 
a) The patch material shall consist of an undamaged piece of TPO geomembrane 

cut to provide a minimum of 6 IN of overlap in all directions from the defect. 
b) Round corners shall be utilized on all patches. No bead or spot patching will 

be accepted. 
c) Torn or permanently twisted TPO geomembrane shall be replaced at no 

expense to the Owner. 
2) Test all patch seams non-destructively using  the air lance tests . 

a) Test patch seams destructively if the seam is greater than 100 feet in 
contiguous length (i.e. a single seam greater than 100 feet). 

b) Perform a destructive test for every 100 feet of contiguous seam over 200 total 
feet of contiguous seam. For example if a patch seam is 340 feet, 2 destructive 
tests would be required for the seam.Smoking is not permitted while on the 
geomembrane. 

q. Field Panel Identification: The Installer’s CQC Consultant will document that the 
Geomembrane Installer labels each field panel with an "identification code" consistent 
with the approved panel layout plan. The location of the label and the color of marker 
used must be as agreed to in the QA/QC Preconstruction Meeting. 

r. Exposed reinforcement from cut TPO edges must be sealed with a hot-air weld. 

3.2 FIELD QUALITY CONTROL 

A. The CQA inspector shall not be a part of the installation program and shall not serve as a 
substitute for performing the duties or certification required of the Manufacturer and Installer. 
1. The CQA inspector’s responsibilities include, but are not limited to: 

a. Inspection of the material and the handling and field installation of the geomembranes. 
Inspection of all welds, repairs and quality control test results. 

b. All exceptions to material or installation shall be documented and furnished to the CQA 
firm in writing within 48 HRS of discovery. 

c. Inspection and Certification of TPO geomembrane integrity until completion of 
placement of protective soil cover. 

B. Non-Destructive Testing:   
1. The Geosynthetics Installer will nondestructively test all field seams over their full length 

using a air lance test (TPO hot air weld), vaccum box (HDPE and LLDPE extrusion weld), 
or air pressure test (TPO, HDPE and LLDPE double fusion seams).  Continuity testing will 
be carried out as the seaming work progresses, not at the completion of all field seaming.  
The Installer will complete any required repairs in accordance with specifications.  The 
following procedures will apply to locations where seams cannot be nondestructively tested: 
a. If the seam is accessible to testing equipment prior to final installation, the seam will be 

nondestructively tested prior to final installation. 
b. If the seam cannot be tested prior to final installation, the seaming operations must be 

observed in their entirety by the CQA Officer for uniformity and completeness. 
2. Air Pressure Testing (For Double Fusion Seams Only): 

a. The following procedures are applicable to those processes that produce a double seam 
with an enclosed space. 

b. The equipment will comprise the following. 
1) An air pump (manual or motor driven), equipped with a pressure gauge, capable of 

generating and sustaining a pressure between 25 and 30 psi, mounted on a cushion 
to protect the geomembrane. 

2) A rubber hose with fittings and connections. 
3) A sharp hollow needle, or other approved pressure feed device. 

c. The following procedures will be followed. 
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1) Seal both ends of the seam to be tested. 
2) Insert needle, or other approved pressure feed device, into the channel created by 

the fusion weld. 
3) Insert a protective cushion between the air pump and the geomembrane. 
4) Energize the air pump to a pressure between 25 and 30 psi, close valve, allow two 

minutes for pressure to stabilize, and sustain the pressure for not less than 5 
minutes. 

5) If loss of pressure exceeds 4 psi, or if the pressure does not stabilize, locate faulty 
area and repair in accordance with Section 3.3. 

6) Cut opposite end to verify continuity of seam, remove needle, or other approved 
pressure feed device, and repair in accordance with Section 3.3. 

3. Air Lance Testing 
a. Mechanical point stressing method (see ASTM D4437, article 4.5) or the air lance test 

method will be used to verify seam integrity for hot air seams and wedge seams without 
air channel. Since the mechanical point stressing method cannot evaluate the bond over 
its entire width, and since there is a potential for damaging the membrane with the sharp 
point of the probe, the air lance test method is recommended to verify seam integrity. 

C. Trial Seams 
1. Trial seams shall be made prior to production seaming by all seamers and by all equipment 

to be used during production seaming.  The trial seams shall be made on fragment pieces of 
geomembrane to verify that seaming conditions are adequate.  Such trial seams shall be 
made at the beginning of each seaming period, seaming operation has been suspended for 
more than 1/2 hour, breakdown of the seaming equipment occurs or at least once each five 
hours, for each seaming apparatus used that day.  Also, each seamer shall make at least one 
trial seam each day.  Trial seams shall be made under the same conditions as actual seams.  
The trial seam sample shall be at least 5 ft long by 1 ft wide (after seaming) with the seam 
centered lengthwise.  Seam overlap shall be as specified. 

2. Two adjoining specimens, each 1-inch wide for peel and 2-inch wide for shear, shall be cut 
from the trial seam sample by the Geosynthetics Installer.  Fully support the test specimen 
within the grips across the width of the specimen. The specimens shall be tested in shear and 
peel, using a field tensiometer, and the specimen shall fail by film tear bond rather than in 
the seam.  The minimum requirements for the seams strengths shall be as specified in Table 
5. If a specimen fails, the entire operation shall be repeated.  If the additional specimen fails, 
the seaming apparatus or seamer shall not be accepted and shall not be used for seaming 
until the deficiencies are corrected and two consecutive successful trial seams are achieved. 

D. After completion of the above-described tests, the remaining portion of the trial seam sample can 
be discarded.  If a trial seam sample fails a test, then a destructive test seam sample shall be 
taken from the seams completed by the seamer during the shift related to the considered trial 
seam.  These samples shall be forwarded to the CQA Consultant and, if they fail the tests, the 
procedure indicated in Paragraph 3.3 of this section shall apply.  The conditions of this 
paragraph shall be considered as met for a given seam if a destructive seam test sample has 
already been taken from the considered seam 

E. Destructive Testing:  

F. Destructive Seam Testing: 
1. A minimum of one destructive test per 500 LF of seam, and as many other samples as CQA 

firm determines appropriate, shall be obtained at locations specified by the CQA firm. 
a. Sample locations shall not be identified prior to seaming. 
b. The samples shall be a minimum of 12 IN wide by 48 IN long with the seam centered 

lengthwise. 
c. Each sample shall be cut into three equal pieces with one piece retained by the Installer, 

one piece given to a CQA Testing Laboratory, and the remaining piece given to the 
CQA Engineer for quality assurance testing and/or permanent record. 

d. Each sample shall be numbered and recorded on the final panel layout record drawing, 
and cross-referenced to a field log which identifies: 
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1) Panel/sheet number. 
2) Seam number. 
3) Top sheet. 
4) Date and time cut. 
5) Ambient temperature. 
6) Seaming unit designation. 
7) Name of seamer. 
8) Seaming apparatus temperature and pressures (where applicable). 

2. A minimum of four 1 IN wide replicate specimens shall be cut from the Installer's sample. 
a. A minimum of 2 specimens shall be tested for shear strength and 2 for peel adhesion 

using an approved field quantitative tensiometer. Jaw separation speed shall be 2 IN per 
minute. 

b. To be acceptable, all field test specimens must meet the specified seam strength 
requirements and all must fail as Film Tear Bond. 

c. If all field tests pass, 5 specimens shall be tested at the CQA Testing Laboratory for 
shear strength and 5 for peel adhesion in accordance with ASTM D4437. 

d. To be acceptable, 4 out of 5 replicate test specimens must meet the specified seam 
strength requirements and fifth sample must meet 80% required strength and fail at 
Film Tear Bond. 

e. Shear elongation and Peel separation shall not exceed values given in GRI GM19 

Table 5: Seam Strength and Related Properties of Thermally Bonded TPO Geomembrane per 
ASTM D 4437/GM 19 

Geomembrane Nominal Thickness 60 mils 
Hot Wedge Seams(1)

Shear strength(2), lb/in 
Peel strength(2), lb/in 

150 
20 

Hot-air Seams 
Shear strength(2), lb/in 
Peel strength(2), lb/in 

150125
20 

Notes:
1. Also for hot air seaming methods 
2. Value listed for shear and peel strengths are for 4 out of 5 test specimens; the 5th specimen can be as low as 80% of the listed 

values. 

3. For destructive samples which have failed the passing criterion, the Contractor will 
reconstruct all the field seams between any two previous passed seam locations which 
include the failed seam or will go on both sides of the failed seam location (10 feet 
minimum), take another sample each side and test both.  If both pass, the Contractor may 
patch or cap strip the seam between the passed samples.  If either fails, the Contractor will 
remove and replace the entire seam.  In all cases, acceptable field seams must be bounded 
by two passed test locations.  The decision of the CQA Engineer will be final. 
a. In addition, all destructive seam sample holes shall be repaired the same day as cut. 
b. Certified test results on all field seams shall be submitted to and approved by the CQA 

Engineer prior to acceptance of the seam. 

4. All repaired areas shall be non-destructively tested and destructively tested as described in 
Part 3.1B.2.p (2) of this specification. 

5. Destructive testing shall be performed by a CQA Testing Laboratory not employed by the 
Installer. 

6. A map showing the locations, number and type of all patches shall be prepared and provided 
to the Owner. 
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7. Documentation: The following documentation must be maintained at the project site for 
review by the CQA Engineer or Inspector. 
a. Geomembrane Installer's Documentation: 

1) Daily Log: daily record that summarizes panels deployed, seams completed, seam 
testing, seam repair, personnel on site, weather conditions, and equipment on site. 

2) Material Conformance: maintain original conformance certificate(s) from 
geomembrane manufacturer. 

3) Subgrade Acceptance Log: maintained originals of subgrade acceptance forms for 
each panel and signed by the Geomembrane Installer. 

4) Panel Log: provides geomembrane roll number used and subgrade acceptance for 
each panel deployed. 

5) Seam Testing Log: provides a complete record of all nondestructive and 
destructive seam tests performed as part of the Geomembrane Installer's QC 
program. 

6) Seam/Panel Repair Log: provides a complete record of all repairs and vacuum box 
testing of repairs made to defective seams or panels. 

7) As-Built Drawing: maintain an as-built drawing updated on a weekly basis. 

3.3 DEFECTS AND REPAIRS 

A. All seams and non-seam areas of the geomembrane will be examined by the CQA Officer for 
evidence of defects, holes, blisters, undispersed raw materials and any sign of contamination by 
foreign matter.  The surface of the geomembrane shall be clean at the time of examination.  The 
geomembrane surface shall be swept or washed by the Geosynthetics Installer if surface 
contamination inhibits examination.  The Geosynthetics Installer shall ensure that this 
examination of the geomembrane precedes any seaming of that section. 

B. Each suspect location, both in seam and non-seam areas, shall be nondestructively tested using 
the methods described, as appropriate.  Each location that fails nondestructive testing shall be 
marked by the CQA Consultant and repaired by the Geosynthetics Installer.  Work shall not 
proceed with any materials that will cover repaired locations until laboratory test results with 
passing values are available. 

C. When seaming of a geomembrane is completed (or when seaming of a large area of a 
geomembrane is completed) and prior to placing overlying materials, the CQA Consultant shall 
identify excessive geomembrane wrinkles.  The Geosynthetics Installer shall cut and reseam all 
wrinkles so identified.  The seams thus produced shall be tested like any other seams. 

D. Repair Procedures: 
1. Any portion of the geomembrane exhibiting a flaw, or failing a destructive or 

nondestructive test, shall be repaired by the Geosynthetics Installer.  Several repair 
procedures are specified below.  The final decision as to the appropriate repair procedure 
shall be agreed upon between the CQA Consultant and the Geosynthetics Installer.  The 
procedures available include: 
a. patching - used to repair large holes, tears, undispersed raw materials, and contamination 

by foreign matter; 
b. abrading and reseaming - used to repair small sections of extruded seams; 
c. spot seaming - used to repair small tears, pinholes, or other minor, localized flaws; 
d. capping - used to repair long lengths of failed seams; and 
e. removing bad seam and replacing with a strip of new material seamed into place (used 

with long lengths of fusion seams). 
2. In addition, the following shall be satisfied: 

a. surfaces of the geomembrane that are to be repaired shall be abraded no more than one 
hour prior to the repair; 

b. all surfaces must be clean and dry at the time of repair; 
c. all seaming equipment used in repair procedures must be approved by Engineer; 
d. the repair procedures, materials, and techniques shall be approved in advance, for the 

specific repair, by the CQA Consultant and Geosynthetics Installer; 
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e. patches or caps shall extend at least 6 inches beyond the edge of the defect, and all 
corners of patches shall be rounded with a radius of at least 3 inches.; and 

f. the geomembrane below large caps shall be appropriately cut to avoid water or gas 
collection between the two sheets. 

E. Each repair shall be numbered and logged and shall be nondestructively tested using the methods 
described in this section, as appropriate.  Repairs that pass the nondestructive test shall be taken 
as an indication of an adequate repair.  Failed tests will require the repair to be redone and 
retested until a passing test result is achieved.  At the discretion of the CQA Consultant, 
destructive testing may be required on large caps at no additional cost to OWNER. 

3.4 DOCUMENTATION 

A. The following documentation must be maintained at the project site for review by the CQA 
Engineer or Inspector as the Geomembrane Installer's Documentation: 
1. Daily Log: daily record that summarizes panels deployed, seams completed, seam testing, 

seam repair, personnel on site, weather conditions, and equipment on site. 
2. Material Conformance: maintain original conformance certificate(s) from geomembrane 

manufacturer. 
3. Subgrade Acceptance Log: maintained originals of subgrade acceptance forms for each 

panel and signed by the Geomembrane Installer. 
4. Panel Log: provides geomembrane roll number used and subgrade acceptance for each 

panel deployed. 
5. Seam Testing Log: provides a complete record of all nondestructive and destructive seam 

tests performed as part of the Geomembrane Installer's QC program. 
6. Seam/Panel Repair Log: provides a complete record of all repairs and air lance testing of 

repairs made to defective seams or panels. 
7. As-Built Drawing: maintain an as-built drawing updated on a weekly basis. 

3.5 GEOSYNTHETIC LINER SYSTEM ACCEPTANCE 

A. Contractor shall retain all ownership and responsibility for the geosynthetic liner system until 
final acceptance by the Owner. 
1. Owner will accept the geosynthetic liner system installation when the installation is finished 

and all required warranties, test results, and documentation from the Contractor, 
Manufacturer, Inspector and Installer have been received and approved, and verification of 
the adequacy of all field seams and repairs, including associated testing, is complete. 

END OF SECTION 
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SECTION 31 20 00 

EXCAVATING, TRENCHING, BACKFILLING, AND GRADING 

 
PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope:  CONTRACTOR shall provide all labor, materials, and incidentals to 
excavate and trench designated areas, install pipe and appurtenances, haul (on-
site) and install bedding and backfill material, compact backfill, and regrade 
disturbed areas as shown on the Drawings, and described in this Section. 

B. The WORK specified in this Section includes the trenching and trench backfilling 
activities associated with installation of modifications to the LFG extraction 
wells, LFG lateral and header pipe, horizontal collectors, air supply pipe, 
dewatering discharge line, and any other Work requiring drilling, excavation, 
trenching, trench backfilling, or grading. 

C. WORK under this Section includes trenching and grading activities inside of 
municipal solid waste (MSW) landfill areas. 

D. No classification of type of excavated materials will be made.  Excavation 
includes all soil and refuse materials regardless of type, character, composition, 
moisture, or condition thereof. 

E. Any damage to existing features shall be repaired as directed by the ENGINEER, 
at the CONTRACTOR’s expense. 

1.02 PROJECT CONDITIONS 

A. Existing project conditions are shown on the Drawings or otherwise described 
herein. 

B. Site information has been obtained from existing records.  It is not guaranteed to 
be correct or complete and is shown for the convenience of the CONTRACTOR.  
The CONTRACTOR shall explore ahead of the required excavation to determine 
the exact location of all structures, utilities, etc.   

C. Structures shall be supported and protected from damage by the CONTRACTOR. 
If structures are broken or damaged, CONTRACTOR shall restore structures, 
utilities, etc. to their original condition at no additional cost to the COUNTY.  
Repair of damaged features or structures shall be approved by the ENGINEER 
and COUNTY. 
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1.03 SITE ACCESS 

WORK shall be performed so as to not block or hinder site access, except as authorized 
by the PROJECT MANAGER. 

1.04 SAFETY 

A. All WORK shall be performed in strict accordance with the Health and Safety 
requirements set forth in the General Conditions of the Contract Documents. 

B. All WORK shall be performed in strict accordance with all local, State, U.S. 
Occupational Safety and Health Administration (OSHA) and other applicable 
Federal regulations regarding trenching operations and trench safety. 

C. Excavation may be made without sheeting and bracing within the limitations and 
requirements of the governmental agencies having jurisdiction.  Failure of the 
ENGINEER to order the use of bracing or sheeting and shoring or direct changes 
to systems in place, shall not in any way or to any extent relieve the 
CONTRACTOR of any responsibility concerning the condition of excavations or 
of his obligations under the Contract.  The CONTRACTOR shall be responsible 
for the condition of all excavations.  All slides and caves shall be removed 
without extra compensation, at whatever time and under whatever circumstances 
that they may occur. 

D. All excavation shall comply with the applicable requirements as stated in the 
following: 

1. OSHA excavation safety standards 29 CFR, 1926-650, subpart P. 

2. State (Trench Safety Act Section 553.60-553.64 Florida Statutes) and 
COUNTY construction safety regulations. 

3. Trench safety guidelines as specified by the Landfill Gas Division of the 
Solid Waste Association of North America (SWANA). 

E. The CONTRACTOR shall include for any excavation, temporary controls for 
stormwater runoff and erosion control in full conformance with all existing 
facility permits and/or applicable regulations.  Facility’s current permits will be 
supplied at pre-construction meeting. 

1.05 SUBMITTALS 

A. Health and Safety Plan. 

B. Results of sieve analysis and calcium carbonate test for No. 4 stone. 

C. Pipe slope calculations and survey notes for pre-construction layout, including 
lateral route, and air supply/dewatering discharge lines. 
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D. Pipe survey notes for installed pipe pursuant to Part 3.06 of this Section. 

E. Proposed stationing and pipeline identification procedures.  Prior to the start of 
any pipe installation, CONTRACTOR shall supply an example layout drawing 
showing how the header and laterals will be marked with stations for the 
conformance surveys.  The example layout drawing and stations must be 
consistent with the requirements of Sections 01 30 10, 01 70 30, and 33 51 10 of 
the Contract Documents. 

F. CONTRACTOR daily logs detailing length of trench excavated and backfilled, 
with reference to pipe stationing and details sufficient to properly describe the 
WORK completed to date. 

G. The CONTRACTOR shall notify the ENGINEER in writing of the material 
source for each of the soils specified within Part 2 of this Section at least 14 
calendar days prior to the date of anticipated use of such material.  Notification 
shall include: 

1. Supplier’s name. 

2. Borrow location. 

3. Documentation confirming adequate quantities are available to complete 
the WORK. 

4. Soil field-moisture, laboratory proctor-density tests, and field compaction 
test results as required within Part 2 of this Section. 

5. Certification that the soil is not petroleum-contaminated or contaminated 
with other chemicals or compounds that may be deemed hazardous or 
harmful to human health or the environment. 

 
PART 2 - PRODUCTS 

2.01 SAND BEDDING MATERIAL 

A. Clean dry sand shall be used for pipe bedding and backfill to at least 6 inches 
above the top of the installed pipe.  Sand shall be coarse-grained and conform to 
the following gradation unless otherwise approved by the ENGINEER in writing. 
 

Sieve Size % Passing (by weight) 
3/8”-inch 100 

No. 4 95 
No. 200 5 

Sand shall be free of sticks, roots, vegetation, organic matter, and stones larger 
than 1-inch in any dimension. 
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2.02 NON-CALCAREOUS STONE 

A. Stone backfill shall be hard, durable non-calcareous rock.  Stone shall be washed 
as a component of the manufacturing process and be free of organics, lumps or 
balls of clay, and other deleterious materials. 

Stone shall be FDOT No. 4 and conform to the following gradation requirements: 
 

Sieve Size % Passing (by Weight) 
2-inch 100 
1½-inch 90 
1-inch 35 
3/4-inch 5 
3/8-inch 0 

2.03 CLEAN SOIL BACKFILL MATERIALS 

A. Soil material may be reused for clean soil backfill provided it is free of sticks, 
roots, organic matter, MSW, and stones larger than 1-inch in any dimension.  
Remove any material that cannot be made to compact readily and replace with 
suitable material. If new material must be imported for use as clean soil backfill it 
must meet the criteria of this Specification and the testing requirements below. 

B. Material shall be well-graded (SW), poorly graded (SP) or clayey sands (SC) as 
classified by the Unified Soil Classification System (USCS), or other soil as 
approved by the ENGINEER. 

C. General Fill shall be used in the following areas of work and as shown on the 
Drawings: 

1. Above the final cover system to ground surface in all trenches, unless 
specified otherwise on the Drawings. 

2. Any location on Drawings that calls for “general fill” or “clean soil 
backfill” if excavated material is waste or is otherwise not suitable for 
reuse. 

D. Clean soil backfill will be provided by COUNTY from onsite borrow pit to be 
loaded and transported to work area by CONTRACTOR.  

2.04 SUBGRADE SOIL MATERIALS 

A. Subgrade soils are natural, in-place materials.  Soils shall be well-drained and 
reasonably free of sticks, roots, debris, organic matter, and MSW.  
CONTRACTOR shall remove material that cannot be made to compact readily 
and replace with ENGINEER-approved soil. 
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B. Soils which yield or exhibit pumping due to excessive moisture shall be 
excavated and replaced with general fill or materials as approved by the 
ENGINEER. 

2.05 TOPSOIL 

A. Material shall be fertile, natural soil, typical of the locality, free from MSW, 
stones (exceeding 2-inch in any dimension), roots or sticks (exceeding 1-inch 
diameter), clay, and weeds, and obtained from naturally well drained areas.  It 
shall not be excessively acid or alkaline nor contain material harmful to plant 
growth.  The material shall comply with the requirements of FDOT’s Standard 
Specifications for Road and Bridge Construction (2017), Section 987, prepared 
soil layer materials. 

  
PART 3 – EXECUTION 

3.01 PREPARATION 

A. Identify required lines, levels, contours and datum locations. 

B. Locate, identify and protect utilities from damage. 

C. Protect benchmarks, survey control points, monitoring wells, existing structures 
and fences from excavating equipment and vehicular traffic. 

3.02 PRE-CONSTRUCTION LAYOUT 

A. Prior to trenching and pipe installation, CONTRACTOR and CONTRACTOR’s 
surveyor shall stake out the entire proposed trench alignment.  The proposed 
alignment must be approved by the ENGINEER and PROJECT MANAGER prior 
to the CONTRACTOR beginning excavation activities.  This pipeline route 
staking for both header and lateral pipes must meet the minimum pipe slopes 
listed in this Section and on the Drawings. 

B. Survey notes with proposed pipe slope calculations shall be submitted to the 
ENGINEER for approval prior to pipe installation.  Notes of pre-construction 
survey shall identify conflicts between the proposed WORK and existing features. 

3.03 EXCAVATION 

A. Refuse materials shall be handled as directed in Section 02 41 16, Refuse 
Handling, Storage, and Disposal. 

B. Excavate to lines, grades and dimensions necessary to complete the WORK. 

C. Trenching Tolerances: 
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1. Excavate to install pipes in straight runs at a uniform grade, without sags 
or humps, between vertical and horizontal control points in accordance 
with the Contract Drawings. 

2. Minimum trench width shall be as shown on the Drawings. 

3. Maintain thickness of soil cover over the top of the pipe, as shown on the 
Drawings, or approved by the ENGINEER. 

D. CONTRACTOR may not excavate more trench daily than can be completely 
backfilled after installation of the pipe the same day.  Excavations shall not be left 
open overnight. In the event that a trench must be left open overnight the 
CONTRACTOR must get permission from the COUNTY to leave trench open 
and trench must be encircled in safety/warning tape attached to stakes placed 
along the perimeter on all edges of the trench.  In the event that the trench has 
exposed refuse, all refuse must be covered with a tarp that is secured on all 
corners and along its perimeter.  

E. CONTRACTOR shall use appropriate survey/level instrumentation during 
excavation to ensure proper trench slope.  Verification of installed pipe slope 
shall be as specified in Part 3.06. 

F. Minimum trench slopes shall be at least 5 percent as shown on the Drawings or 
approved by the ENGINEER. 

3.04 DEWATERING 

A. Water that enters excavations into refuse shall be considered landfill leachate and 
shall not be discharged to the ground or other means that are typical for 
stormwater.  Water in trench excavations into refuse shall be pumped into sealed 
tanks, hauled to the main leachate pump station, or as directed by the PROJECT 
MANAGER, and discharged into the pump station.  The CONTRACTOR must 
notify the COUNTY prior to dewatering, and allow the COUNTY to witness the 
dewatering and discharge to the leachate sump. 

B. The CONTRACTOR shall at all times during construction provide and maintain 
proper equipment and facilities to remove water entering excavations. 
CONTRACTOR shall keep such excavations dry so as to obtain a satisfactory 
foundation condition for all WORK. 

C. Do not allow water to accumulate in excavations.  Remove water to prevent 
softening of foundation bottom, and soil changes detrimental to stability of 
subgrades and foundations.  Subgrade soils which become soft, loose, “quick”, or 
otherwise unsatisfactory for support of structure as a result of inadequate 
dewatering or other construction methods shall be removed and replaced by 
crushed stone or gravel as required by the ENGINEER at the CONTRACTOR’s 
expense.  The bottom of excavations shall be firm and without standing water 
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before placing structures or pipes.  Provide and maintain pumps, well points, 
sumps, suction and discharge lines, and other dewatering system components 
necessary to convey water away from excavations. 

D. Disposal of Water Removed by Dewatering System: 

1. Water conveyed away from excavations which has not contacted refuse 
materials shall be discharged to areas approved by the ENGINEER. 

2. Dispose of water by procedures approved by the ENGINEER in such a 
manner as to cause no inconvenience to the COUNTY, the ENGINEER, 
or others involved in work about the site. 

3. Water conveyed away from excavations which has contacted refuse 
materials shall be pumped into spill-proof containers and discharged into 
the leachate sump as directed by the PROJECT MANAGER. 

E. If pipe trench becomes watered-in after placement of pipe, but before backfilling, 
CONTRACTOR shall dewater the trench, demonstrate that the pipe bedding and 
pipe slope remain satisfactory, and upon approval by the ENGINEER, backfill the 
pipe with clean dry soil in accordance with Part 2.01 of this Section. 

3.05 ROAD CROSSINGS 

A. CONTRACTOR shall schedule and coordinate all road crossings with the 
COUNTY to minimize disruption of the COUNTY’s operations. 

B. HDPE pipes shall be encased in a larger diameter casing for protection. The inner 
diameter of the casing shall be a minimum of six (6) inches larger than the 
cumulative outside diameters of the HDPE pipes encased.  Outer casing shall be 
N-12 pipe as manufactured by Advanced Drainage Systems, Inc. (800) 821-6710 
or approved equivalent.  See Drawings for road crossing details as applicable. 

3.06 PIPE SURVEY 

A. CONTRACTOR shall verify that pipe slope meets the requirements specified in 
this Section and on the Drawings at 10-foot intervals along LFG laterals and 
header and record such information in the project notes.  Station numbering shall 
be used and marked on the pipe, as approved by the ENGINEER. 

1. CONTRACTOR shall measure each length of installed pipe and mark the 
10-foot stations.  Stationing of laterals shall begin with 0+00 at the header, 
ending at the riser for the well. 

2. Stationing of the header shall begin with 0+00 at a location approved by 
the ENGINEER.  Station numbering for pipe installed each day shall be 
consecutive with pipe installed on previous days.  The CONTRACTOR 
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shall not restart station numbering at 0+00 for any header segment without 
advance approval from the ENGINEER. 

3. Survey equipment shall be used to measure the change in relative 
elevation between each 10-foot station prior to burial of any pipe. 

4. The surveyed elevations and calculated change in elevation and slope for 
each 10-foot section shall be recorded in the CONTRACTOR’s project 
notes. 

5. A trench laser will not be considered acceptable survey equipment for the 
purpose of verifying pipe slope. 

B. The project notes detailing the required pipe slope confirmation shall be provided 
daily to the ENGINEER. 

C. An as-built survey shall be conducted on all installed pipe prior to backfilling the 
trench. 

1. The survey shall document the horizontal and vertical location of the top 
of the landfill gas laterals, air supply lines, condensate discharge line and 
drain line pipes at minimum 50-foot intervals and at each change in pipe 
direction, ground surface grade break, change in pipe grade, fitting, 
connection, pipe crossover, and tie-in along the entire pipeline routes. 

2. If a run of pipe is 100 feet or less in length, CONTRACTOR shall provide 
survey shots at a 20-foot interval or less.  For a run of pipe of 50 feet or 
less, CONTRACTOR shall provide survey shots at a 10-foot interval or 
less to document the pipe as-built conditions. 

3. The survey shall also document the type of pipe, location (horizontal and 
vertical coordinate) of structures and appurtenances such as, but not 
limited to road crossing casing, pipe crossing, and tie-ins.  

4. This surveying shall be sealed by a Florida Licensed Land Surveyor as 
described in Section 01 70 30, Project Record Documents. 

3.07 BACKFILLING 

A. Backfill materials shall be as described in Part 2 of this Section. 

B. CONTRACTOR shall notify the ENGINEER prior to beginning backfilling.  The 
ENGINEER shall inspect all pipe, fittings and connections prior to approving 
backfilling.  If CONTRACTOR backfills pipe without inspection of the pipe 
while pipe is installed in the open trench, CONTRACTOR shall uncover all 
uninspected buried pipe so that it may be properly inspected.  This shall be done 
at no additional cost to the COUNTY or ENGINEER. 
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C. Place bedding material in trench to the lines and grades shown on the Drawings. 

D. Bedding material (sand) shall be placed in the trench ensuring material is placed 
under the haunch of the pipe.  The bedding shall be poured into place, not pushed, 
and shall be raked by hand and then compacted, using a mechanical compaction 
device such as walk-behind vibratory compactor, in a loose lift not to exceed six 
(6) inches above the top of the pipe.   

E. Backfilling procedures shall be modified as necessary as approved by the 
ENGINEER in order to not displace (either horizontally or vertically) piping 
installed in the trench during backfill or bedding placement. 

F. Place soil backfill in maximum 6 inch lifts above pipe bedding to the existing 
grade.  CONTRACTOR shall compact soil backfill in 6-inch lifts with 
mechanical compaction such as a walk-behind vibratory compactor or excavator 
bucket.  Compaction shall be to a density where subsequent passes with the 
mechanical compaction device will not reduce the surface elevation of the 
bedding material by more than three-quarters of an inch. 

3.08 REFUSE DISPOSAL 

The CONTRACTOR shall be responsible for loading and transporting refuse to the 
working face as specified in Section 02 41 16.  No excavated waste shall be left 
overnight at any excavation at any time. 

3.09 GRADING DISTURBED AREAS 

CONTRACTOR shall regrade and return to their original condition, as determined by the 
PROJECT MANAGER and ENGINEER, all areas disturbed by CONTRACTOR’s work. 
This includes, but is not limited to ruts caused by construction equipment, soil stockpile 
areas, and landfill benches and terraces used for access. 

3.10 TESTING REQUIREMENTS DURING PLACEMENT 

A. The CONTRACTOR shall place backfill and fill materials to achieve an equal or 
“higher” degree of compaction than undisturbed materials adjacent to the work; 
however, in no case shall the degree of compaction fall below minimum 
compaction specified in this Section. 

 
B. Where laboratory or field testing is specified herein to verify that the constructed, 

in-place WORK meets the specifications and quality control requirements herein, 
the CONTRACTOR shall employ and bear the expense for an independent testing 
laboratory to conduct such tests.  The CONTRACTOR shall pay for the costs of 
all retests required due to the initial testing not passing the requirements herein.  
Laboratory shall be on the approved vendors list of the COUNTY. 
 
Where laboratory testing is specified to verify that any individual material of 
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construction or product meets certain quality control requirements (i.e. size, 
gradation, mix formula, hardness, shape, inherent strength, etc.), the 
CONTRACTOR shall employ and bear all expenses for an independent testing 
laboratory to sample the material or product and to conduct such tests and retests 
if necessary or required by the COUNTY. 

 
END OF SECTION 
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SECTION 33 21 70 

LFG EXTRACTION WELLS AND WELLHEADS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall provide all labor, equipment, 
materials, and appurtenances necessary to drill, install and make ready landfill gas 
(LFG) extraction wells and wellheads as specified herein and as indicated on the 
Drawings.   

B. The perforated pipe, gravel stone, geotextile, bentonite, and soil backfill shall be 
set at depths and thicknesses shown on the Drawings or as designated in the field 
by the ENGINEER.  It is expected that combustible and asphixiant gases will be 
venting from boreholes drilled in to waste within the footprint of the landfill.  The 
CONTRACTOR’s bid price shall include provision for all equipment and 
procedures necessary to safely install wells and borings under this condition.  All 
Work shall be performed by qualified workers in accordance with the best 
standards and practices available. 

C. Upon completion of each new extraction well or boring, CONTRACTOR shall 
dispose of all construction and drilling refuse materials as specified in Section 02 
41 16 or as directed by the PROJECT MANAGER. 

D. Related Work Described Elsewhere: 
 
1. Section 02 41 16: Refuse Handling, Storage, and Disposal 
2. Section 31 20 00: Excavating, Trenching, Backfilling and Grading 
3. Section 31 51 10: Pipe and Pipe Fittings 

1.02 REFERENCES 
 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
STANDARD TEST METHODS/PRACTICE 

 
ASTM D 420-98  Standard Guide to Site Characterization for 

Engineering, Design, and Construction Purposes 
 

ASTM D 422-63  Standard Method for Particle-Size Analysis of Soils 
 

ASTM D 1452-80  Standard Practice for Soil Investigation and 
Sampling by Auger Borings 
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ASTM D 2487-00  Standard Classification of Soils for Engineering 
Purposes (Unified Classification System) 

 
ASTM D 2488-00  Standard Practice for Description and Identification 

of Soils (Visual-Manual Procedure) 

1.03 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER, for review and 
approval, Certificates of Compliance on materials furnished, and manufacturer’s 
brochures containing complete information and instructions pertaining to the 
storage, handling, installation, and inspection of pipe and appurtenances furnished 
as described in Contractor Submittals. 

B. The CONTRACTOR shall prepare and submit to the ENGINEER for review and 
approval, Shop Drawings showing dimensions, materials, and manufacturer’s 
information for pipe, pipe perforations, fittings, bentonite, and wellhead 
components. 

C. One week prior to well drilling, CONTRACTOR shall submit an example well 
boring log and construction log.  The example log shall be completed with all of 
the required descriptions and pertinent information required under Part 3.04 of 
this Section. 

D. At least two weeks prior to construction, the CONTRACTOR shall submit to the 
ENGINEER for review and approval, results of the sieve analysis for the soil 
backfill, samples of all well backfill materials (if requested), the name of the 
vendor(s), and source of backfill materials furnished. 

E. At the end of each day, CONTRACTOR shall provide copies of the handwritten 
well boring and completion logs for each well drilled on that day.  Information to 
be included on the well logs is listed in Part 3.04 of this Section. 

F. Final boring logs based on field information shall be typewritten and submitted 
with the Record Documents. Description of the boring and excavated material 
shall be according to the attached well boring log template at the end of this 
Section. 

1.04 QUALITY ASSURANCE 

A. A professional experienced in installation of LFG wells shall be responsible for 
observing and documenting information related to all boring and installation 
activities. The OWNER will contract with the quality assurance professional that 
will oversee and observe the extraction well installation. 

B. Inspect well materials for cleanliness, deformations, and imperfections, and 
ensure conformance with Specifications prior to use. 
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PART 2 - PRODUCTS 

2.01 SOIL 

Soil backfill material shall be granular material free of clay, sticks, roots organic material 
from an off-site source, as specified in Section 31 20 00. 

2.02 STONE 

Stone shall be FDOT No. 4 stone as specified in Section 31 20 00 Part 2.02 

2.03 BENTONITE 

A. “Bentonite Plug” as used in the Drawings, shall refer to a well seal comprised of 
hydrated sodium bentonite pellets or chips of a thickness as indicated on the 
Drawings.  Bentonite material shall consist of clay greater than 85% sodium 
montmorillonite, without additives.   

B. Bentonite shall be hydrated per manufacturer’s instructions prior to backfilling 
with soil.  Bentonite shall be hydrated in 6-inch lifts as per Paragraph 3.05 B of 
this Section.   

C. Under no circumstances will the use of granular bentonite be permitted for the 
vertical extraction wells. 

2.04 HDPE PIPE 

A. Pipe for extraction wells shall be 8-inch Standard Dimension Ration (SDR) 9 
High Density Polyethylene (HDPE) pipe as shown on the Drawings and 
conforming to the requirements of Section 33 51 10 Part 2.02 

B. The perforations in the extraction well piping shall be as specified on the 
Drawings.  

2.05 WELLHEAD MATERIALS 

A. Wellheads shall be Precision Quick-ChangeTM orifice plate wellheads provided by 
QED Environmental. 

2.06 MONITORING PORTS  

A. Monitoring ports shall be Easy Port™ ¼ inch male NPT screw-capped “long” 
barb fittings as supplied by QED Environmental, model no. 40987. 

2.07 WELL IDENTIFICATION 



 
Sarasota County LFG Extraction Wells and Wellheads 
CCSWDC Phase II LFGCCS Expansion 33 21 70-4 

A. Upon completion of well drilling, CONTRACTOR shall paint the well 
identification number on the well casing using 3-inch tall stenciled letters and 
white or yellow paint.  Lettering any other means shall not be permitted. 

PART 3 - EXECUTION  

3.01 PRE-CONSTRUCTION SERVICES 

A. The CONTRACTOR shall survey and stake the well boring locations prior to 
drilling.  Pre-construction layout surveying shall be done by a Florida Licensed 
Professional Surveyor.   

B. CONTRACTOR shall supply surveyed ground elevations of the proposed new 
extraction wells to the ENGINEER so that the design well depths may be 
confirmed at least one week prior to drilling.   

C. Extraction well and boring locations must be approved and may be adjusted by 
the ENGINEER prior to beginning drilling.   

3.02 DRILLING 

A. The CONTRACTOR shall coordinate the start of drilling with the ENGINEER 
and PROJECT MANAGER. 

B. The CONTRACTOR shall provide at all times a thoroughly experienced, 
competent driller during all operations at the drill site.  

C. The CONTRACTOR must use dry drilling equipment. 

D. Wells are to be drilled to the depth and diameter as shown on the Drawings.  The 
boring depths shown on the Drawings may be adjusted in the field by the 
ENGINEER.  Under no circumstances are the drilling depths from the well 
schedule on the Drawings to be exceeded unless approved by the ENGINEER in 
advance. 

1. Wet Borings: 

a. The PROJECT MANAGER and ENGINEER shall be notified of 
wet boring conditions.   

b. If water is encountered in a boring, the CONTRACTOR may be 
directed by the PROJECT MANAGER and ENGINEER to drill 
beyond the point at which it was encountered.  If wet conditions 
remain, at the direction of the PROJECT MANAGER and 
ENGINEER, the boring may be terminated (after driller has 
attempted to advance boring for 2 hours) and the length of 
perforated pipe adjusted by the ENGINEER.  If wet conditions 
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cease (e.g., due to a perched water layer), then drilling will 
continue to the design depth. 

c. If water is encountered in a boring at a shallow depth, the 
ENGINEER may decrease the well depth and length of perforated 
pipe, or relocate the well. 

2. Abandoned Borings:  

a. If, in the opinion of the PROJECT MANAGER and ENGINEER, 
the borehole has not reached a sufficient depth to function as an 
effective extraction well, the CONTRACTOR shall abandon this 
borehole by backfilling it with cuttings removed during drilling.  
Soil shall be backfilled and compacted to ground surface.  
CONTRACTOR shall supply additional soil backfill to refill any 
settlement within the abandoned borehole, as approved by the 
ENGINEER. 

b. If cuttings are unsuitable as backfill (for example, box springs, 
tires, etc.) the CONTRACTOR shall use soil backfill material.   

c. Compensation for abandoned borings shall be at the unit price for 
boring refusal. 

E. The bore for the well shall be straight and the well pipe shall be installed in the 
center of the borehole.   

1. The CONTRACTOR shall take all necessary precautions to maintain the 
well pipe vertically plumb during the entire backfill operation of the 
borehole to the satisfaction of the ENGINEER. 

2. The grate over the borehole that is used to keep the well casing plumb 
shall not be removed until the borehole is backfilled to within 2 feet of 
ground surface. 

3. If the pipe is installed out of plumb, as determined by the ENGINEER, the 
CONTRACTOR, at his own expense, shall correct the alignment. 

4. The well casing shall extend above ground surface as shown on the 
drawing.  No pipe couplings shall be installed above grade or within 10 
feet of ground surface below grade. 

 

 

3.03 WELL LOGS 
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A. CONTRACTOR shall keep detailed well logs for all wells drilled.  Information 
recorded on the well logs shall include the following: 
 
1. Total depth of well. 

 
2. Visual description of refuse at 5-foot intervals: 

a. Type of refuse encountered including the estimated percentage of 
the following components (by volume) on visual inspection: 
 
 Paper/Cardboard 
 Plastic 
 Yard refuse 
 Construction debris 
 Textiles 
 Tires 
 Sludge 
 Dirt 

b. Moisture content (in percentages) based on the guidelines attached 
to the end of this Section. 

c. State of decomposition based on the guidelines attached to the end 
of this Section. 

d. Temperature of excavated refuse 

3. Occurrence, depth, and thickness of water-bearing zones 

4. Length of slotted pipe and solid pipe below grade. 

5. Thickness, description and depth from ground surface of backfill layers. 

6. Length of above ground riser stick-up pipe. 

B. CONTRACTOR shall use the well borings description sheet provided at the end 
of this Section as a guideline for describing excavated materials. 

C. Field copies of the well logs shall be provided to the ENGINEER.  If the 
CONTRACTOR fails to provide field copies of well logs to the PROJECT 
MANAGER at the end of each day, the CONTRACTOR will not be allowed to 
conduct any further drilling activities until the logs have been submitted and 
reviewed by the ENGINEER. 

D. Typed final copies of the well logs shall be submitted with the Record Drawings 
in accordance with Section 01 70 00.  Handwritten logs will not be acceptable for 
submittal with the Record Drawings. 
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3.04 JOINING OF PIPES 

A. Pipes shall be joined as specified in Section 33 51 10, Pipe and Pipe Fittings, 
Section 3.04 Part B. 

1. Heat fusion joints shall be made in accordance with manufacturer’s step-
by-step procedures and recommendations.  

2. Mechanical joining shall be accomplished with HDPE flange adapters, 
neoprene gaskets, and ductile iron back-up flanges, and shall be used only 
where shown on the Drawings.  

B. At the end of each day, CONTRACTOR shall cap the ends of all joined pipes 
longer than 20 feet to prevent entry by animals and debris. 

3.05 BACKFILLING 

A. Backfilling of the well shall commence immediately after well drilling is 
completed and the well piping has been installed in the borehole.   

1. Backfill materials shall be placed carefully within the wells to the 
dimensions shown on the Drawings and as approved by the ENGINEER.   

2. Tire chip and soil backfill containing foreign material may be rejected by 
the PROJECT MANAGER or ENGINEER on the basis of a visual 
examination.   

3. Both well piping and backfill shall be installed with a safety grate installed 
over the boring.  The safety grate shall remain in place until backfill is 
within 2 feet of existing ground surface. 

B. Bentonite Plug shall be backfilled and hydrated in 6-inch lifts.  The 
CONTRACTOR shall soak each lift according to the manufacturer’s instructions 
prior to filling the next one.  A minimum of 6 bags of bentonite shall be poured 
into the center of the borehole per 6-inch lift. 

C. Soil backfill shall be rodded in the boring to provide even distribution and 
compaction. 

 

3.06 REFUSE DISPOSAL 

The CONTRACTOR shall dispose of excavated refuse as specified in Section 02 41 16-
Refuse Handling, Storage, and Disposal. 

3.07 TEMPORARY CAP 
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The CONTRACTOR shall temporarily cap the riser pipe of the vertical extraction well 
immediately after well pipe installation to prevent venting of LFG into the atmosphere.  
The CONTRACTOR shall remove this cap during the installation of the wellheads.  Lag 
screws may be necessary due to the internal gas pressure within the well. 

3.08 WELLHEAD INSTALLATION 

A. Vertical extraction well and horizontal collector wellheads shall be installed in 
accordance with manufacturer’s recommendations.  PVC pipe sections of the 
wellhead shall be air-tight.  Any leaks shall be repaired by CONTRACTOR at no 
additional cost to the COUNTY. 

B. Install flexible Kanaflex hose on all wells so that hose has no sags, as shown on 
the Drawings. However, flexible hose shall not be taut.  Provide enough slack to 
accommodate minor pipe settlement, as approved by the ENGINEER. 

 

ATTACHMENT 33 21 70 - 1    Well Boring Log Template 

 
END OF SECTION 



Site Name: Well Number:

Project #: 09206066.10 Coordinates:

Start Date: Surface Elevation:

Completed: Top of Casing Elevation:

Contractor: Boring Diameter:

Inspector: Pipe Material Diameter

Driller: Total Depth Drilled:

Completion:

COMPLETION LOG

RISER STICK UP

5 RISER BELOW

PERF. PIPE

BACKFILL

BENTONITE #1

SILICA SAND 20/30

10 BENTONITE #2

BACKFILL

GRAVEL PACK

BACKFILL LOG

Stone

15 Structural fill

Bentonite fill

MATERIALS LIST

TOP CAP 

SOLID PIPE

20 PERF PIPE

BOTTOM CAP

BENTONITE

BACKFILL

STONE

25

30

35

40

45

50

Well Log - SCS Engineers



Site Name: Well Number:

Project #: 09206066.10 Coordinates:

Start Date: Surface Elevation:

Completed: Top of Casing Elevation:

Contractor: Boring Diameter:

Inspector: Pipe Material Diameter

Driller: Total Depth Drilled:

Completion:

Well Log - SCS Engineers

55

60

65

70

75

80

85

90

95

100



SECTION 33 21 70 

 

LANDFILL BOREHOLE AND WELL LOGGING GUIDANCE – REFUSE 

 
 

Moisture Content Scale 
 

15% 

Dry Refuse 

20-25% 

Normal 

25-35% 

Damp 

35-50%  

Wet 

50%  

Saturated 

Rock, dirt, etc; no trace of 

moisture  

paper will be fuzzed up 

Newspaper, etc; still not 

noticeably wet but normal 

moisture 

Paper shows dampness 

lawn clippings, tree 

branches, stiff & hold 

together 

Paper saturated but no free 

water, just getting sloppy; 

water emanates when squeezed 

Mud or free water present 

Decomposition Scale 

Little Some Moderate Much Severe 

Newspaper readable; refuse 

looks new 
 

Newspaper not legible; 

branches intact 
 

Newspaper not legible; 

crumble; black/brown 

mucky material 

 

Log the following (in 5’ intervals): 

 Note apparent Intermediate cover thickness and presence of intermediate cell cover 

 Ratio of refuse to cover soil 

 Degree of compaction (i.e., loose, moderate, tight) 

 Composition description (i.e., household, garden, commercial, demolition, sludge, medical, or other) 

 Percent of refuse components (plastic, metal, yard waste, etc.) 

 Note color and unusual odors or appearances 

 Degree of decomposition 

 Percent of moisture 

 Approximate dates of refuse as an indicator (only) of dates of placement (i.e., newspaper, etc.) 

 Refuse temperature 

 Gas presence and relative pressure and temperature 

 Presence of perched or free liquid 

 Note elevations and observations of changes in refuse/soil/liquid conditions 
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SECTION 33 21 80 
 

LANDFILL GAS COLLECTION SYSTEM APPURTENANCES 

PART 1 - GENERAL 

1.01 GENERAL 

A. The CONTRACTOR shall furnish all labor, materials, equipment and incidentals 
necessary to perform all work and services for complete installation of landfill gas 
collection system appurtenances as shown on the drawings and as specified, in 
accordance with provisions of the Contract Documents. 

B. The WORK shall include, but not necessarily be limited to construction of LFG 
extraction wells, installation of pneumatic pumps, valves, valve vaults, 
condensate trap assemblies, sumps, access risers, blind flanges, installation of 
pipe, fittings, and connections, bentonite/soil seal, and gravel, as specified and as 
shown on the drawings. 

1.02 SUBMITTALS 

A. Materials shall not be incorporated in construction until approved by the 
COUNTY and ENGINEER. 

B. The CONTRACTOR shall notify the COUNTY of the source of all materials and 
shall furnish a representative sample for approval, at least ten calendar days prior 
to the date of anticipated use of such material. 

PART 2 - PRODUCTS 

2.01 PNEUMATIC PUMPS 

A. The pneumatic pumps shall be QED AutoPump bottom inlet model Short AP4+B. 
The pump shall have screens, casings and fittings, and a hose and hardware 
package with 1-inch discharge hoses and ¾ inch air hoses. 

2.02 WELL CAPS 

A. The well caps shall be QED 8-inch well diameter wellheads without fittings, 
model number GWC82.  

2.03 HIGH LEVEL INDICATOR 

A. The high liquid level indicator shall be QED supplied Easy Level™ Liquid Level 
Indicator, model number 40363 with QED supplied bubbler tubing model number 
40360. 
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PART 3 – EXECUTION  (Not Used) 

 

END OF SECTION 
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SECTION 33 51 10 
 

PIPE AND PIPE FITTINGS 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall supply all materials, equipment, and 
labor needed to install complete and make ready for use all pipe, pipe fittings, and 
valves as specified herein and as indicated on the Drawings. 

B. Related Work Described Elsewhere 
 
1. Section 31 20 00 - Excavating, Trenching, Backfilling and Grading 
2. Section 33 21 70 - LFG Extraction Wells and Wellheads 
3. Section 44 42 60 - Condensate Management System 

1.02 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER, for review and 
approval prior to commencement of construction, certificates of compliance on 
materials furnished and manufacturer’s brochures containing complete 
information and instructions pertaining to the storage, handling, installation, 
inspection, maintenance, and repair of each type of pipe, pipe fitting, and valve 
furnished. 

B. The CONTRACTOR shall prepare and submit Shop Drawings to the ENGINEER 
for review and approval.  The Shop Drawings shall show the following:  

1. All dimensions, slopes, and invert elevations at connections to existing 
pipes.   

2. All tie-ins to the existing leachate collection system shall be field-verified 
and shown on the Shop Drawings.  This shall include pipe size and burial 
depth at a minimum. 

3. Pipe Dimensions for each pipe size used: 
 
a. Average outside diameter. 
b. Average inside diameter. 
c. Minimum average wall thickness. 

4. Each pipe and fitting size to be used. 
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1.03 REFERENCE 
 
The publications listed below form a part of this specification to the extent referenced.  
The publications are referred to in the text by basic designation only.  Use of the most 
recent version is required. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 
ASTM D 1248 Standard Specification for Polyethylene Plastics Molding and Extrusion 

Materials 
 
ASTM D 1784 Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds 

and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds 
 
ASTM D 1785 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120 
 
ASTM D 2321 Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and other gravity-flow applications. 
 
ASTM D 2467 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 80 
 
ASTM D 2513 Standard Specification for Thermoplastic Gas Pressure Pipe Tubing and 

Fittings 
 
ASTM D 2564 Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 

(PVC) Plastic Piping Systems 
 
ASTM D 2774 Standard Practice for Underground Installation of Thermoplastic Pressure 

Piping 
 
ASTM D 2855 Standard Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings 
 
ASTM D 3261 Butt Head Fusion Polyethylene (PE) Plastic Fittings for Polyethylene 

Plastic Pipe and Tubing 
 
ASTM D 3350 Standard Specification for Polyethylene Plastics Pipe and Fittings 

Materials 
 

AMERICAN NATIONAL STANDARD INSTITUTE (ANSI) 
 
ANSI B 31.8  Code for Pressure Piping, Appendix N 
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PART 2  - PRODUCTS 

2.01 FLEXIBLE PVC PIPE ON WELLHEADS 

A. Flexible PVC pipe shall be UV-Resistant Solarguard™ Flexible Hose supplied by 
QED Environmental, model number 40946. 

B. Fasteners for flexible PVC pipe shall be high strength stainless steel banding kits 
supplied by QED Environmental, model number 40979. 

2.02 HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

A. General: 

1. All HDPE pipe and fittings 4-inch diameter and greater as indicated on the 
Drawings shall be Standard Dimension Ratio (SDR) 17 high density 
polyethylene pipe using a 3608 type resin or approved equal.  HDPE pipe 
and fittings for landfill gas or condensate flow that are 2-inch diameter 
and less shall be SDR 11 or as indicated on the Drawings.  

2. Air supply pipes and fittings shall be 2-inch diameter SDR 9 with yellow 
striping. 

3. Pipe shall be extruded from a Type III, Class C, Category 5, Grade P36 
compound as described in ASTM D 1248.  It shall be classified as cell 
345464C according to ASTM D 3350 and have the material designation of 
PE 3408.  The pipe shall be manufactured to meet the requirements of 
ASTM D 2513.  Manufacturer’s literature shall be adhered to when 
“manufacturer’s recommendations” are specified.  All pipe and fittings 
shall be provided by one manufacturer.  Acceptable manufacturers include 
Performance Pipe (800-527-0662), or approved equal. 

B. HDPE Fittings 

1. Fittings shall be manufactured from polyethylene compound having cell 
classification equal to or exceeding the compound used in the pipe. 

2. All fittings 12 inches and smaller shall be molded, unless approved by the 
ENGINEER. 

C. All pipe and fittings must be supplied by the same manufacturer. 

2.03 FLANGES FOR HDPE PIPE 

A. Flanges for HDPE pipe shall be convoluted ductile iron back-up rings with a 
minimum thickness of 1-inch, as manufactured by Improved Piping Products, Inc. 
(800) 969-0962, of Orinda, California or approved equal.  Hardware and fittings 
shall be stainless steel, finished with blue primer, and epoxy coated. 
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B. The studs, nuts, and washers for the flanges shall be stainless steel. All below 
grade studs, nuts, and washers shall be thoroughly coated with Polyken 
Technologies 1027 Primer, or rubberized emulsion undercoating spray, or 
approved substitute, with no gaps in coverage.  Below grade flanges shall be 
wrapped in 5-mil polyethylene sheeting just after installation and prior to 
backfilling to help prevent corrosion. 

C. Flange gaskets shall be full-face Neoprene. 

2.04 PIPE MARKINGS 

All PVC and HDPE pipe shall be stamped by the manufacturer with the following 
information at five foot intervals: 

A. Manufacturer name or trademark 
B. Nominal pipe size 
C. Type of plastic (e.g., PE 3608) 
D. Standard dimension ration (SDR) or Schedule (SCH) value 
E. ASTM designations (i.e., ASTM D 2513) 

2.05 VALVES 

A. All valves shall be complete with all necessary operators and other accessories or 
appurtenances which are required for the proper completion of the WORK.  
Operators and other accessories shall be sized and furnished by the valve supplier 
and factory mounted. 

B. Valves and operators shall be suitable for the exposure they are subject to, e.g., 
buried and landfill gas.  Valves shall have all safety features required by OSHA. 

C. Unless otherwise shown, valves shall be the same size as the adjoining pipe. 

D. Valve position indicators shall be installed correctly to properly identify the valve 
position. 

E. Valve spacers shall be used for all valves 6 inches and larger. 

2.06 PIPELINE LOCATOR/WARNING TAPE 

A. For LFG header and laterals as shown on the Drawings, tape shall be a standard 
locator/warning tape imprinted with the words “Caution Gas Line Buried Below,” 
as supplied by Reef Industries, Inc. (800-231-6074), or approved equal. 
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PART 3 - EXECUTION 

3.01 GENERAL 

A. Pipe shall be stored or stacked so as to prevent damage by marring, crushing, or 
piercing.  Maximum stacking height shall be limited to 6 feet. 

B. Pipe and pipe fittings shall be handled carefully in loading and unloading.  They 
shall be lifted by hoists and lowered on skidways in such a manner as to avoid 
shock.  Derricks, ropes, or other suitable equipment shall be used for lowering the 
pipe into the extraction well borings.  Pipe and pipe fittings shall not be dropped 
or dumped. 

3.02 FIELD QUALITY CONTROL 

A. Pipe may be rejected for failure to conform to the Specifications or for the 
following reasons: 

1. Fractures or cracks passing through pipe wall, except single crack not 
exceeding 2 inches in length at either end of the pipe which could be cut 
off and discarded.  Pipes within one shipment shall be rejected if defects 
exist in more than 5 percent of shipment or delivery. 

2. Cracks sufficient to impair strength, durability or serviceability of pipe. 

3. Defects indicating improper proportioning, mixing, or molding. 

4. Damaged ends, where such damage prevents making a satisfactory joint. 

5. Scratches or gouges of depth greater than 10 percent of pipe wall 
thickness. 

B. Acceptance of fittings, stubs, or other specially fabricated pipe sections shall be 
based on visual inspection at job site and documentation of conformance to these 
Specifications. 

C. The ENGINEER shall be notified by CONTRACTOR prior to burial of pipe. 

D. The PROJECT MANAGER and ENGINEER reserve the right to require 
destructive testing of any fusion weld on HDPE pipe. 

3.03 FLEXIBLE PVC PIPE CONNECTIONS 

Connections to pipe shall be made with clamps in accordance with manufacturer’s step-
by-step procedures and recommendations, and as approved by the ENGINEER. 
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3.04 HDPE PIPE HANDLING 

A. HDPE pipe shall not be bent more than the minimum radius recommended by the 
manufacturer for type, grade, and SDR.  Care shall be taken to avoid imposing 
strains that will overstress or buckle the HDPE piping or impose excessive stress 
on the joints. 

B. Joining HDPE Pipe: 

1. Only two methods shall be utilized to join HDPE pipe:  heat fusion and 
mechanical joining. 
 
a. Mechanical Joining shall be accomplished with HDPE flange 

adapters, neoprene gaskets, and ductile iron back-up flanges, and 
shall be used only where shown on the Drawings.  Refer also to 
Part 3.09. 
 

b. Heat Fusion joints shall be made in accordance with 
manufacturer’s step-by-step procedures and recommendations.   
 
1) Fusion equipment and a trained operator shall be provided 

by the CONTRACTOR.  Pipe fusion equipment shall be of 
the size and nature to adequately weld all pipe sizes and 
fittings necessary to complete the project (refer to Part 
2.10).   
 

2) Branch saddle fusions shall be made in accordance with 
manufacturer’s recommendations and step-by-step 
procedures.  Branch saddle fusion equipment shall be of the 
size to facilitate saddle fusion within the pipe trench.   
 

3) Heat fusion shall be performed outside of the trench 
whenever practical.   
 

4) Before heat fusing pipe, each length shall be inspected for 
the presence of dirt, sand, mud, shavings, and other debris, 
and any foreign material shall be completely removed.   
 

5) At the end of each day, all open ends of fused pipe shall be 
capped or otherwise covered to prevent entry by animals or 
debris. 
 

c. As per the manufacturer’s instructions, no fusion shall be 
performed in precipitation unless a shelter is provided. 
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3.05 HDPE PIPE INSTALLATION 

A. Pipe installation shall comply with the requirements of ASTM D 2321, PPI TR-
31/9-79, and the manufacturer’s recommendations. 

B. Lengths of fused pipe to be handled as one segment shall not exceed 500 feet. 

C. The PROJECT MANAGER or the ENGINEER shall be notified prior to any pipe 
being installed in the trench in order to have an opportunity to inspect the 
following items:  
 
1. All butt and saddle fusions. 
2. Pipe integrity. 
3. Trench excavation and bedding material for rocks and foreign material. 
4. Proper trench slope. 
5. Trench contour to ensure the pipe will have uniform and continuous 

support. 
6. Proposed backfill sand and soil. 

D. Any irregularities found by the ENGINEER during this inspection must be 
corrected before lowering the pipe into the trench.  Pipe shall be allowed 
sufficient time to adjust to trench temperature prior to any testing, segment tie-ins, 
and/or backfilling. 

E. Tie-ins shall be made out of the trench whenever possible.  When tie-ins are to be 
made in a trench, a bell hole shall be excavated large enough to ensure an 
adequate and safe work area. 

F. Below grade piping shall be marked with warning tape to be buried in the trench 
above the pipe as indicated on the Drawings. 

G. CONTRACTOR shall collect all pipe shavings and discard in a trash receptacle.  
Shavings shall not be left on the ground. 

H. All installed HDPE pipe shall be marked in 10-foot intervals corresponding to the 
stationing required for slope confirmation and conformance surveying.  For main 
pipeline, station numbering shall be continuous and sequential.  Station 
numbering shall be referenced in daily logs to document pipe installation 
progress. 

3.06 FLANGED CONNECTIONS 

A. For flanged connections in virgin soil, the CONTRACTOR shall wrap and tape 
the flanges and bolts in 5 mil polyethylene sheeting prior to backfilling to help 
protect the assembly from corrosion. 
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B. Flanges shall be joined with stainless steel studs and nuts.  Stud lengths shall 
accommodate the required distance between flanges including valve spacers, if 
necessary. 

C. For flanged connections within the limits of refuse, all below grade back-up rings, 
studs, nuts and washers shall be thoroughly coated with Polyken Technologies 
1027 Primer, or rubberized emulsion undercoating spray, or approved substitute. 

D. The CONTRACTOR shall wrap and tape the flanges and bolts in 5 mil 
polyethylene sheeting prior to backfilling. 

3.07 PIPE SUPPORTS 

All piping and valves shall be supported in such a manner as to prevent any stress being 
transmitted between sections and connected equipment and appurtenances. 

3.08 SEGMENT TESTING 

A. The HDPE laterals and connections to LFG header, air supply lines, and 
condensate discharge line pipelines shall be subjected to pressure tests as 
described herein to detect any leaks in the piping.  Testing shall be performed 
below grade (inside the trench).  The CONTRACTOR shall accept the 
responsibility for locating, uncovering (if previously backfilled), and repairing 
any leaks detected during testing. 

B. Polyethylene piping shall be butt welded together into testing segments.  
Segments shall be connected to a testing apparatus on one end and fitted with 
fusion-welded caps on all openings.   

C. The segment to be tested shall be allowed time to reach constant and/or ambient 
temperature before initiating the test. 

D. The test must be performed during a period when the pipe segment will be out of 
direct sunlight; i.e., early morning, late evening, or cloudy days.  This will 
minimize the pressure changes which will occur during temperature fluctuations.  
No testing will be allowed during the middle of the day or when pipe segments 
are exposed to sunlight. 

E. The test pressure for LFG laterals and header shall be 10 psig.  The test pressure 
for air supply and condensate/dewatering pipes shall be 100 psig. 

F. Pressure drop during the test shall not exceed one percent of the testing gauge 
pressure over a period of one hour.  This pressure drop shall be corrected for 
temperature changes before determining pass or failure.  (See Section 3.09 for test 
failures).  The ENGINEER shall sign off on a test form to indicate test 
compliance. 
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G. The ENGINEER and CQA Consultant shall be notified prior to commencement 
of the testing procedure and shall be present during the test. 

H. All equipment for this testing procedure, including an adequately sized air 
compressor, fittings, caps/pipe plugs, etc., shall be furnished by the 
CONTRACTOR.  Other necessary equipment includes a flange adaptor with a 
steel or brass blind flange.  Tapped and threaded into the blind flange will be a 
temperature gauge with a scale of 0 to 100 degrees C with 1-deg. intervals, a 
pressure gauge with a scale that spans the test pressure range with increments 
equal to 0.1 percent of the test pressure, an appropriate valve to facilitate an air 
compressor hose, and a ball valve to release pipe pressure at completion of test.  
Pipe reducers shall be utilized to adapt test flange to size of pipe being tested. 

3.09 TEST FAILURE 

A. The following steps shall be performed when a pipe segment fails the one 
percent/one hour test described in Part 3.08 F, above. 

1. The pipe and all fusions shall be inspected for cracks, pinholes, or 
perforations. 

2. All blocked risers and capped ends shall be inspected for leaks. 

3. Leaks shall be located and/or verified by applying a soapy water solution 
and observing soap bubble formation. 

B. All pipe and fused joint leaks shall be repaired by cutting out the leaking area and 
refusing the pipe. 

C. After all leaks are repaired, a retest shall be performed in accordance with Part 
3.08. 

3.10 TEST REPORTING 

A. Each test (pass or failure) shall be reported in writing on the attached pipe testing 
form or another form approved by the ENGINEER. 

B. If failure occurs, CONTRACTOR shall note the following: 
 
1. Location of failure segment. 
2. Nature of leaks. 
3. Repairs performed. 
4. Results of test. 

ATTACHMENT 33 51 10 - 1   Pipe Pressure Test Data Log  
 

END OF SECTION 
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HDPE PIPE PRESSURE TEST PROCEDURE 
 

This protocol describes the method for testing the installation of HDPE pipelines and 
components using a low-pressure air test. 
 
PROCEDURE 
 
1. Isolate the section of HDPE pipe to be tested using fusion welded caps.  Cap the ends of all 

branches, laterals, tees, wyes, and stubs included in the test to prevent air leakage.  All caps 
shall be securely braced to prevent blowout. 

   
2. Contractor shall install a temperature gauge, pressure gauge and fittings for connection of an 

air compressor hose and a ball valve to release the pressure at the completion of the test. 
 

• Temperature gauge shall have a range of 0 to 100 ºC. 
• Pressure gauge shall have increments equal to 1% of the test pressure. 

 
Contractor shall not install new holes in pipeline for the exclusive purpose of performing the air 
test.  However, tapped holes shown on the Plans for items such as header isolation valve 
monitoring ports may be utilized. 
 
3. Connect the hose to the inlet tap and portable air supply source.  Add air slowly to the test 

section until the pressure inside the pipe reaches the  required level as shown below: 
 

• LFG header, laterals and condensate dewatering discharge lines:  4 psig 
• Air supply line and leachate forcemain:  100 psig 

 
4. Once pressurized and the pressure has stabilized, record the initial temperature (ºC) and 

pressure of the air inside the pipe on the test report form. 
 
5. Begin timing the test.  At ten-minute intervals, record the temperature (ºC) and pressure of 

the air inside the pipe on the test report form. Record this data for 6 intervals, until the total 
time equals 60 minutes. 

 
6. For pipe segments that include an isolation valve, the pressure test must be performed to 

demonstrate the integrity of the valve.  Contractor shall close the valve and perform pressure 
tests on the header segments on both sides of the valve.  This will serve to identify if the 
valve is airtight.  
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CALCULATIONS 
 
In order to determine if the section of pipe tested is acceptable, the following calculations must 
be made. 
 
1. Calculate the final theoretical pressure.   
 

 
where,   
       

P final, theoretical (psi) = the theoretical acceptable gauge air pressure in the pipe at the end of the 
10 min. interval 

 
P initial (psi) = the gauge air pressure in the pipe at the start of the 10 min. interval 

 
T initial (ºC) = the air temperature in the pipe at the beginning of the 10 min. interval 

 
Tfinal  (ºC) = the air temperature in the pipe at the end of the 10 min. interval 

2. Calculate the gauge pressure (Pc) corrected for the temperature at the end of the 10-minute 
interval using the following equation and the value for Pfinal, theoretical. calculated above: 

 
Pc = Pfinal, theol (psi) – 14.7 psi 

   

3. Calculate the actual Percent Pressure Drop using the following equation: 

where, 
      
     Pf, actual = the final gauge pressure in the pipe at the end of the interval 
 
4. If the percent pressure drop is less than or equal to 1%, the pipe segment passes for that 

particular interval.  If the percent pressure drop is greater than 1%, then the following steps 
shall be performed. 

 
 

a) All blocked risers and capped ends shall be inspected for leaks. 
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b) The pipe and all fusions in the section tested shall be inspected for cracks, 
pinholes, or perforations. 

 
c) Air pressure leaks shall be located and/or verified by applying a soapy water 

solution and observing soap bubble formation. 
 

d) All confirmed pipe and joint leaks shall be repaired by cutting out the leaking area 
and rewelding the pipe. 

 
e) After all leaks are repaired, a retest shall be performed.  This process shall be 

repeated until a successful test is achieved. 
 
5. Each test (passed or failed) shall be reported in writing. 
 
6. For each test failure, Inspector shall note the following: 
 

a) Location of failure segment 
b) nature of leaks 
c) Repairs performed 
d) Results of test 

 
 
Upon completion of the test, open the ball valve and allow air to escape.  Caps must not be 
removed until air pressure in all of the test sections has been reduced to atmospheric pressure. 



  

DATA LOG             
DATE: _________________ 

PROJECT NAME/NO: __________________________      TIME: _________________ 
CONTRACTOR: _______________________________ 
PERSON PERFORMING TEST: _________________ 
OWNER REPRESENTATIVE: ___________________ 
 
DESCRIPTION/LOCATION OF TEST SEGMENT: _____________________________________________________________ 
 
Interval 

# 
Time 
(min) 

Tinitial 
(ºC) 

Tfinal 

(ºC) 
Pg, initial 

(in-H2O) 
Pi, absolute 

(in-H2O) 
Ptheoretical* 
(in-H2O) 

Pc* 
(in-H2O) 

Pf, actual 

(in-H2O) 
% Pressure 

Drop* 
 

Retest? 
 
1 

 
10 

         

 
2 

 
20 

         

 
3 

 
30 

         

 
4 

 
40 

         

 
5 

 
50 

         

 
6 

 
60 

         

 
 

* See equations in procedure 
 
PIPE SIZE: ______________ 
SDR:           ______________ 
LENGTH:   ______________ 
 
DESCRIPTION/NATURE OF LEAKS & REPAIRS OF RETEST SEGMENT: 
____________________________________________________________________________________________________________
___________________________________________________________________________________________________________ 
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SECTION 33 51 20 
 

LFG HEADER ISOLATION VALVES 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Scope of Work:  The CONTRACTOR shall provide all materials, equipment, and 
labor needed to install complete and ready-for-use all header isolation valves as 
specified herein and as indicated on the Plans. 

B. Related Work Described Elsewhere 

1. Section 33 51 10:  Pipe and Pipe Fittings 

1.02 SUBMITTALS 
 

The CONTRACTOR shall prepare and submit to the ENGINEER, for review and 
approval, certificates of compliance on materials furnished and manufacturer’s brochures 
containing complete information and instructions pertaining to the storage, handling, 
installation, inspection, maintenance, operation, and repair of each type of valve 
furnished.  Shop drawings shall be submitted for butterfly valve assemblies requiring 
spacers per paragraph 3.01 B of this Section. 

PART 2 - MATERIALS 

2.01 BUTTERFLY VALVES 

A. All valves shall be complete with all necessary operators, actuators, handwheels, 
extension stems, worm gear operators, operating nuts, wrenches, and other 
accessories or appurtenances which are required for the proper completion of the 
Work. Operators and other accessories shall be sized and furnished by the valve 
supplier and factory mounted. 

B. Valves shall be suitable for the intended service.  Renewable parts including 
discs, packing, and seats shall be of types recommended by valve manufacturer 
for intended service, but not of a lower quality than specified herein. 

C. Valves and operators shall be suitable for burial within a landfill. 

D. Unless otherwise shown, valves shall be the same size as the adjoining pipe. 

E. Header isolation valves shall be butterfly bubble tight, wafer design, with a PVC 
body, polypropylene disc, nitrile seats and seals, 316 SS valve stem, and 
compatible with a flat face flange.  Valves shall be Asahi-America Type 56 series 
(12-inch) and Type 75 series (18-inch). 
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F. Stem extensions shall be stainless steel in an epoxy coated carbon steel outer 
housing with a diecast aluminum alloy gear box assembly mounted on top and 
equipped with a removable manual operating wheel. 

2.02 MONITORING PORTS AT VALVES 

Monitoring ports shall be installed at each isolation valve and shall include the following 
items, or approved substitutes.  Monitoring hose shall be stainless steel with outer braid 
Swagelok (407-894-7191) flexible metal hose, part no. SS-FM4PM4PF4, of adequate 
length to extend above grade as shown on the Plans.  The male NPT end shall be 
threaded into the top of the header. Sampling end shall be Easy Port™ ¼ inch male NPT 
screw-capped long barb fittings as supplied by QED Environmental, model no. 40987. 
The hose shall be secured to the valve stem inner boring by stainless steel brackets. 

2.03 IDENTIFICATION TAGS  

A. CONTRACTOR shall supply and affix to each valve an adhesive sticker marked 
with pre-printed letters designating the valve number (e.g., V-3, V-4, V-5, etc.).  
Tags shall not be marked with pen or marker. 

B. Tags shall be yellow adhesive sticker with black lettering. The sticker shall 
contain the following information: valve point ID, and the word “CCSWDC”. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Valves shall be installed in accordance with the manufacturer’s recommendations 
and the following: 

1. Butterfly valves shall be installed between two flanges as shown on the 
Drawings; care shall be taken to avoid stripping studs when tightening. 

2. Flanges shall be joined with stainless steel studs and nuts.  Stud lengths 
shall accommodate the required distance between flanges including 
spacers, if necessary.   

3. All below grade back-up rings, studs, nuts and washers shall be 
thoroughly coated with Polyken Technologies 1027 Primer (508-261-
6200). 

4. The CONTRACTOR shall wrap and tape the valve, flanges, and bolts in 5 
mil polyethylene sheeting prior to backfilling. 

B. Flanged butterfly valves may require spacers between the flange adapters and the 
valve body in order to allow full travel of the internal disk.  If spacers are 
necessary for any butterfly valve, the CONTRACTOR shall install valve spacers 
subject to approval by the ENGINEER. 
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END OF SECTION 
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SECTION 44 42 60 
 

CONDENSATE MANAGEMENT SYSTEM 

PART 1 - GENERAL 

1.01 DESCRIPTION 

A. Provide all materials, equipment, labor, and incidentals needed to install the 
condensate sumps, condensate traps, pneumatic pumps and appurtenances in 
accordance with the Drawings and manufacturer’s instructions. 

B. Related Work Described Elsewhere 
 
1. Section 31 20 00 – Trenching, Excavating, Backfilling and Grading 
2. Section 33 51 10 – Pipe and Pipe Fittings 

1.02 SUBMITTALS 

A. The CONTRACTOR shall prepare and submit to the ENGINEER for review and 
approval manufacturer’s literature, shop drawings, or other information pertaining 
to the assembly, operation, adjustments, and other maintenance and repairs of 
equipment to be installed under this Section, together with detailed parts lists, 
Drawings, dimensions, and/or photographs.   

B. At start-up, CONTRACTOR shall submit Operations and Maintenance (O&M) 
manuals. 

PART 2 - MATERIALS 

2.01 CONDENSATE SUMP 

A. The condensate sump system shall be capable of handling a flow rate of 7.5 
gallons per minute (gpm) with a total dynamic head of 60 feet. 

B. The sump shall be a welded, single-walled HDPE assembly.  The reservoir shall 
be fabricated from SDR 17 pipe and designed to withstand a vacuum of 120 
inches-w.c. and a pressure of 5 PSIG at 130 degrees F. 

C. The condensate pump shall have level controls.  The pump shall pump condensate 
to a discharge line.  Discharge piping from the sump to the condensate discharge 
line shall be of a size and material recommended by the manufacturer such that 
the pneumatic pump can deliver the anticipated condensate load. 

 

2.02 CONDENSATE TRAP 
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The trap shall be a welded, single-walled HDPE assembly.  The reservoir shall be 
fabricated from SDR 17 pipe and designed to withstand a vacuum of 120 inches-w.c. and 
a pressure of 5 PSIG at 130 degrees F. 

2.03 ACCESS PORT 

Port shall be 11/2- inch diameter black polypropylene quick connect coupling consisting 
of two parts:  a male pipe threaded adapter and cap with steel cam locking levers. 

2.04 MONITORING PORT 

Monitoring ports shall be QED supplied Easy Port™ capped long barb fittings, model 
number 40987. 

2.05 PNEUMATIC PUMP 

A. Pump shall be submersible air displacement pump, internally controlled and 
designed for leachate and condensate systems.  Pump shall be bottom-loading 
with fiberglass body.  Major metal components shall be stainless steel, this shall 
include the pump head assembly, center dip tube, discharge check valve 
assembly, chain support harness, 3.5 inch extended inlet screen, and bottom check 
collar.  Plastic components shall be PVDF (kynar) or UHMWPE. 

B. The pneumatic pumps shall be QED AutoPump bottom inlet Model Short AP4+B.  

C. Pump installed in condensate sump shall include the following components:  

1. Air filter/regulator 
2. Air inlet supply pressure gauge 
3. Pump cycle counter 
4. High liquid level indicator 

D. Pump shall have a minimum pumping capacity of 7.5 gallons per minute at 20 
feet total dynamic head and an air supply pressure of 60 pounds per square inch, 
gauge (psig). 

E. Pump accessories to include are 4 inch vacuum fit cap and hose set, including the 
discharge hose (3/4-inch I.D. Nylon Tube) from the pneumatic pump to the HDPE 
forcemain and the 150 psig rated, 1/4-inch I.D. air hose to the HDPE air supply 
line. 

F. Air and discharge hose lengths outside the sump/wells shall be field determined 
and approved by the ENGINEER. 

G. Each pump will include a ½ inch nylon support rope from pump to sealing cap.   
A stainless steel quick link connector will be used to attach the rope to the pump 
support harness. 
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2.06 AIR SUPPLY LINE 

The air supply line from the compressor shall be as specified in Section 33 51 10 and on 
the Drawings. 

2.07 CONDENSATE DISCHARGE LINE/DRAINAGE LINE 

The condensate discharge line shall be 2-inch diameter HDPE SDR 11 pipe as specified 
in Section 33 51 10 and shown on the Drawings. 

PART 3 - EXECUTION 

3.01 AIR SUPPLY LINE 

The air supply line from the compressor to the pneumatic pumps shall be 2-inch diameter 
SDR 9 HDPE pipe with yellow stripe as specified in Section 33 511 10.  Air supply line 
shall be located in the same trench as the header/lateral piping (where possible) at a 
minimum depth as shown on the Drawings. 

3.02 CONDENSATE SUMP INSTALLATION 

A. CONTRACTOR shall install condensate sump in the location and to the lines 
shown on the Drawings.  Sump shall be installed vertically plumb. 

B. HDPE pipe connections shall be in accordance with Section 33 51 10, Pipe and 
Pipe Fittings. 

C. Caution shall be exercised when backfilling around the sump to prevent damaging 
air and discharge lines. 

3.03 PUMP INSTALLATION 

A. Pump shall be installed in accordance with manufacturer’s recommendations.  
Pump vent line shall be installed to discharge inside the sump. 

B. Install pump so that bottom of pump is suspended off the bottom of the sump as 
shown on the Drawings and recommended by the manufacturer and approved by 
the ENGINEER. 

3.04 TESTING 

A. Upon completion of the installation, tests shall be performed by the 
CONTRACTOR with the assistance of the manufacturer’s representative, in the 
presence of the ENGINEER.  These tests shall demonstrate condensate pump, 
startup, shutdown, operation, and maintenance.  Test shall demonstrate the 
pumping of water from the sump for the full drawdown of the pump.  Equipment 
and other requirements necessary to perform the tests shall be furnished by the 
CONTRACTOR. 
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END OF SECTION 
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1  INTRODUCT ION 

1 . 1  G E N E R A L  

This Construction Quality Assurance (CQA) Plan addresses the construction quality assurance 
and quality control procedures for geomembrane repairs and installation for Sarasota County 
Central County Solid Waste Disposal Complex (CCSWDC) Phase II Landfill LFGCCS Design 
at the Sarasota County CCSWDC, Sarasota County, Florida.  Construction activities include 
earthwork, well installation, piping, installation of geosynthetic materials for the containment 
lining system and surveying.  The CQA plan supplements the Drawings and Technical 
Specifications prepared for this project and has been prepared to meet requirements set forth in 
the Florida Administrative Code (FAC), Chapter 62-701.400.
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2  DEF IN I T IONS  

2 . 1  C O N S T R U C T I O N  Q U A L I T Y  C O N T R O L  ( C Q C )  

A planned system of inspections that is used to directly monitor and control the quality of a 
construction project.  CQC is normally performed by the geosynthetic installer, or for natural soil 
materials by the CONTRACTOR and is necessary to achieve quality in the constructed or 
installed system.  CQC refers to measures taken by the installer or contractor to determine 
compliance with the requirements for materials and workmanship as stated in the Drawings and 
Specifications for the project. 
 

2 . 2  C O N S T R U C T I O N  Q U A L I T Y  A S S U R A N C E  ( C Q A )  

A planned system of activities that provides the OWNER/COUNTY and permitting agency 
assurance that the facility was constructed as specified in the design.  CQA refers to measures 
taken by the ENGINEER or OWNER/COUNTY to determine compliance with the requirements 
for materials and workmanship as stated in the Drawings and Specifications for the project.  
CQA includes construction observation and monitoring, materials testing, verifications, audits 
and evaluations of materials and workmanship necessary to determine and document the quality 
of the constructed facility.  CQA refers to measures taken by the CQA organization to assess if 
the installer or CONTRACTOR is in compliance with the Drawings and Specifications for a 
project. 
 

2 . 3  M A N U F A C T U R I N G  Q U A L I T Y  C O N T R O L  ( M Q C )  

A planned system of inspections that is used to directly monitor and control the manufacture of a 
material which is factory originated.  MQC is normally performed by the manufacturer of 
geosynthetic materials and is necessary to ensure minimum (or maximum) specified values in the 
manufactured product.  MQC refers to measures taken by the manufacturer to determine 
compliance with the requirements for materials and workmanship as stated in the Contract 
Documents. 
 

2 . 4  C O N T R A C T  D O C U M E N T S  

The Contract documents include the Specifications, Drawings, Agreement, CQA Plan, Permits 
and any other referenced reports or exhibits that were used to bid and contract the work between 
the OWNER/COUNTY and the CONTRACTOR. 
 

2 . 5  G E O M E M B R A N E  

For the purpose of this project the term geomembrane applies to the Thermoplastic Polyolefin 
(TPO) and the 60 mil HDPE over liner between phases I and II.  See section 02 77 10 for further 
TPO specifications. 
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2 . 6  G E O S Y N T H E T I C S  

For the purpose of this project, the term geosynthetic applies to geocomposites, geosynthetic 
clay liners (GCL) and geotextiles. 
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3  QUAL I F I ED  PART I ES  AND RESPONS IB I L I T I ES  

The principal parties involved in the CQA and CQC of the facility include the 
OWNER/COUNTY, ENGINEER, CQA Consultant, CONTRACTOR, Geosynthetics 
Manufacturer, Geosynthetics Installer and Geosynthetics CQA Laboratory.  The general 
responsibilities of each of these parties are described in the following subsections.  The 
responsibility and/or authority of a given party may be modified or expanded as dictated by 
specific needs as construction progresses. 
 

3 . 1  O W N E R / C O U N T Y  

The OWNER/COUNTY is responsible for the facility, including coordinating the design and 
construction of the landfill features.  This responsibility includes compliance with the permit and 
the submission of CQA documentation demonstrating that the facility was constructed in 
accordance with the permit documents and the design Drawings and Specifications. 
 
The OWNER/COUNTY has the authority to contract and manage parties charged with design, 
CQA and construction activities.  The OWNER/COUNTY also has the authority to accept or 
reject design Drawings and Specifications, CQA plans, reports and recommendations of the 
CQA Consultant and the materials and workmanship of Contractors. 
 
The OWNER/COUNTY may be represented as OWNER or COUNTY and shall be considered 
the same entity. 
 

3 . 2  E N G I N E E R  

The ENGINEER is responsible for the preparation of the design including: Drawings, project 
Specifications for construction and this CQA plan. 
 
The ENGINEER is responsible for performing the engineering design, preparing the associated 
Drawings and Specifications, approving all design and Specification changes and making design 
clarifications necessitated during construction.  The ENGINEER shall be a professional skilled 
in the appropriate discipline, licensed as required by regulation.  The ENGINEER shall be 
familiar with the construction details and applicable regulatory requirements. 
 

3 . 3  C Q A  C O N S U L T A N T  

The CQA Consultant is a party independent of the CONTRACTOR(s), Geosynthetic 
Manufacturer or Installer and is responsible for field testing, observing and documenting 
activities related to the construction and/or permit documents and the CQA Plan.  The CQA 
Consultant is represented on-site by the CQA monitoring personnel and supporting on-site CQA 
monitoring personnel as appropriate.  The CQA Consultant may be the same organization as the 
ENGINEER.  In general, the responsibilities and authorities of the CQA Consultant include: 
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• Understanding the permit documents, design Drawings and Specifications in relation 

to all aspects of the CQA Plan. 

• Scheduling, coordinating and performing CQA activities. 

• Performing independent on-site observation of the work in progress to assess 
compliance with the CQA Plan, permit documents, design Drawings and 
Specifications. 

• Reporting deviations from the CQA Plan, permit documents, design Drawings and/or 
Specifications to the OWNER/COUNTY.  Secure documents from the 
OWNER/COUNTY which approves the changes. 

• Verifying that the Installer's test equipment meets testing and calibration 
requirements and that test are conducted according to procedures defined in the CQA 
Plan. 

• Recording and maintaining test data. 

• Verifying that corrective measures are implemented. 

• Documenting and reporting CQA activities daily and collecting data needed for 
record documentation, including photographs. 

• Maintaining open lines of communication with other parties involved in the 
construction. 

• Preparing the Construction Completion Certification Report, complete with 
certification statements. 

3 . 4  C O N T R A C T O R  

The CONTRACTOR is responsible for all aspects of constructing the project in accordance with 
the Contract Documents.  The CONTRACTOR typically performs excavation of soil and rock 
and placement and compaction of the soil and aggregate materials using procedures and 
equipment necessary to produce the results in conformance with the Contract Documents.  The 
CONTRACTOR may also prepare and complete anchor trenches, dewatering and other site-
specific responsibilities as required by the Contract Documents.  The CONTRACTOR will 
typically subcontract the manufacturing of geosynthetic products and the installation of such 
products; however, the CONTRACTOR is responsible to ensure these activities are completed in 
accordance with the Contract Documents.  The CONTRACTOR is responsible for all CQC 
activities.   
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3 . 5  G E O S Y N T H E T I C S  M A N U F A C T U R E R  

The Geosynthetics Manufacturer(s) is responsible for the production of geosynthetic products 
including geomembranes, geotextiles, geocomposites, GCL and geogrids, which meet the 
requirements in the Specifications.  The Geosynthetics Manufacturer is responsible for providing 
adequate documentation regarding the characteristics of the raw material, final product, the 
testing performed to verify the characteristics and the MQC measures taken during 
manufacturing. 
 
The Geosynthetics Manufacturer(s) is responsible for the transportation of the geosynthetics 
from the manufacturing plant to the site.  The Geosynthetics Manufacturer(s) is responsible for 
loading and transporting geosynthetics and damage to the geosynthetics which may occur during 
these operations. 
 

3 . 6  G E O S Y N T H E T I C S  I N S T A L L E R  

The Geosynthetics Installer is responsible for unloading, field handling, storing, deploying 
seaming, temporarily loading against wind and other aspects of the geosynthetics installation in 
accordance with this CQA plan and the Specifications. 
 
The Geosynthetics Installer is responsible for the preparation of the panel layout drawing 
including dimensions and details and for providing the installation schedule and a list of 
proposed field personnel and their qualifications.  During installation, the Geosynthetics Installer 
is responsible for providing CQC documentation and subbase acceptance certificates.  Upon 
completion of the installation, the Geosynthetics Installer shall provide the geomembrane 
certification, the Manufacturer's warranty and the installation warranty. 
 

3 . 7  C Q A  G E O S Y N T H E T I C S  L A B O R A T O R Y  

The CQA Geosynthetics Laboratory is responsible for performing the laboratory tests on 
geosynthetic materials as required by the Specifications.  The CQA Geosynthetics Laboratory is 
also responsible for providing documentation of testing equipment used, analytical results and 
test methods followed.  All results should be reported to the CQA Consultant. 
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4  GEOSYNTHET IC  MATER IAL  QUAL I TY  ASSURANCE  

4 . 1  G E O M E M B R A N E S  

This quality assurance testing program has been established to verify that specified 
geomembranes are manufactured, installed and tested according to the project Specifications. 
 
4 . 1 . 1  M a n u f a c t u r e r  Q u a l i t y  C o n t r o l  D o c u m e n t a t i o n  

The Geomembrane Manufacturer shall provide documentation and certification that the material 
meets the requirements outlined in the Specifications and that adequate quality control measures 
have been implemented during the manufacturing process. 
 
The following should be provided prior to shipment of the geomembrane: 
 

• A properties value certification including at a minimum, guaranteed values for all 
geomembrane properties required by the Specifications. 

 
• An inventory list of quantities with descriptions of materials which comprise the 

geomembrane shipment(s). 
 
The CQA Consultant shall verify that the property values certified by the Geomembrane 
Manufacturer meet the test methods listed in the Specifications and Manufacturer's guaranteed 
minimum values. 
 
4 . 1 . 2  M a n u f a c t u r e r ' s  Q u a l i t y  C o n t r o l  C e r t i f i c a t e s  

Prior to shipment, the Geomembrane Manufacturer shall also provide the CQA Consultant with 
quality control certificates for the geomembrane, signed by a responsible party employed by the 
Geomembrane Manufacturer.  The Manufacturer shall be required to perform, at a minimum, the 
tests listed in the Specifications. 
 
The CQA Consultant shall review the certificates and verify that the quality control certificates 
have been provided at the specified frequencies for all materials and rolls.  The CQA Consultant 
shall also review the quality control certificates and verify that the test methods meet the 
requirements included in the Specifications and the Manufacturer's guaranteed minimum values 
which were provided prior to shipment. 
 
4.1.2.1 Delivery and Storage 

Upon delivery to the site, visual inspection by the Installer and the CQA Consultant shall be 
conducted on all rolls for evidence of defects or damage.  This inspection shall be done without 
unrolling the rolls unless damage or defects are detected. 
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During or following this visual inspection, the CQA Consultant, with the assistance of the 
Installer or CONTRACTOR, shall remove samples to be tested for conformance with the 
Specifications. 
 
The Installer shall be responsible for the storage of the geomembranes on-site.  The storage 
space shall provide protection from theft, vandalism and traffic.  The storage location shall be 
such that exposure to environmental factors, construction activities and handling are minimized. 
 
4.1.2.2 Conformance Sampling and Testing 

The CQA Consultant shall obtain the required number of conformance test samples from the 
geomembrane upon delivery to the site.  These samples shall be sent to the CQA Geosynthetics 
Laboratory for testing to verify conformance to the values listed in the Specifications.  These 
tests shall be performed prior to installation. 
 
Samples shall be selected by the CQA Consultant and shall not include the first complete 
revolution.  The sample shall be a minimum four feet, as measured along the width of the roll 
and extend three feet along the roll.  Samples shall be taken at a rate of one per lot, but at a rate 
not less than one conformance test per 100,000 square feet or portion thereof. 
 
Prior to the deployment of the geomembrane, the CQA Consultant shall review all conformance 
test results and report any nonconformance to the OWNER/COUNTY.  The CQA Consultant 
shall be responsible for verifying that all the test results meet or exceed the property values listed 
in the Specifications. 
 
If failing test results may be the result of the sampling process or due to the CQA Geosynthetics 
Laboratory incorrectly conducting the test, the Manufacturer may request a retest to be 
conducted at the CQA Geosynthetics Laboratory in the presence of a representative of the 
Manufacturer. 
 
All material from a lot represented by a failing test result shall be rejected, or additional 
conformance test samples may be taken to isolate the portion of the lot not meeting 
Specifications (this procedure is valid only when rolls in a lot are consecutively produced and 
numbered from one manufacturing line).  Additional samples shall be taken from rolls  
either side of the failing roll, until passing test results are achieved, to establish the range of 
failure within the lot.  All rolls lying within this range of failure shall be rejected. 
 
4 . 1 . 3  F i e l d  P a n e l  I d e n t i f i c a t i o n  

The CQA Consultant shall verify that each field panel is given a unique identification code 
(number or letter-numbered) consistent with the installer’s layout plan.  This identification code 
shall be agreed upon by the Installer and CQA Consultant.  The CQA Consultant and Installer 
shall establish a table or chart showing correspondence between roll numbers and field panel 
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identification codes.  The field panel identification code shall be used for all quality assurance 
documentation. 
 
The CQA Consultant shall verify that field panels are installed at the location indicated in the 
Installer's layout plan, as approved or modified and that the Installer has marked the 
identification code and roll number on each installed panel.  The Installer and CQA Consultant 
shall also verify that the condition of the supporting soil has not changed detrimentally during 
installation.  The CQA Consultant shall record the identification code, location and date of 
installation of each field panel. 
 
4 . 1 . 4  F i e l d  P a n e l  P l a c e m e n t  a n d  D e p l o y m e n t  

Geomembrane panel placement shall not be done during any precipitation, in the presence of 
excessive moisture (e.g., fog, dew), in areas of ponded water or in the presence of strong winds.  
Manufacturer's recommendations or the Specifications should be followed, whichever is more 
stringent, for extreme ambient temperature conditions. 
 
Panels shall be oriented according to the Installer's panel layout drawing as approved by the 
CQA Consultant and OWNER/COUNTY.  Seams shall be located outside of areas of potential 
high stress conditions, at slope intersections and corners, or other areas considered critical.  
Horizontal seams on slopes steeper than 10 (horizontal) to one (vertical) shall be avoided.  The 
CQA Consultant shall review the seam orientations prior to seaming operations to determine if 
these conditions are satisfied. 
 
The CQA Consultant shall verify that the geomembrane handling equipment used does not pose 
risk of damage to the geomembrane or sub-base and that the Installer's personnel take care in 
handling the geomembrane at all times. 
 
Contact between the sub-base and the geomembrane shall be maintained in all areas.  The 
Installer shall take into account ambient temperature and its effect on the thermal expansion and 
contraction of the geomembrane.  The geomembrane materials shall be deployed in a manner 
which minimizes wrinkling.  Partial backfilling of anchor trenches, adequate loading of the toe 
of slope during lower ambient temperatures is recommended to prevent displacement by 
bridging. 
 
The CQA Consultant shall also verify and notify the OWNER/COUNTY that: 
 

• Equipment used does not damage the geomembrane during trafficking, handling, 
excessive heat or other means. 

 
• The method of deploying the geomembrane does not cause excessive scratches or 

crimps in the geomembrane and does not damage the approved sub-base surface. 
 

• Personnel working on the geomembrane do not smoke or wear damaging shoes. 
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• The geomembrane is protected by appropriate means in areas of excessive traffic. 

 
• Adequate ballast (e.g., sand bags) has been placed to prevent wind uplift and is not 

likely to damage the geomembrane.  Continuous loading is recommended along edges 
of panels in high winds, or when work is terminated for several days or longer 
periods. 

 
The CQA Consultant shall visually inspect each panel for defects or damage after placement and 
prior to seaming.  Damaged panels or portions of damaged panels shall be marked and repaired, 
or removed from the work area.  Repairs shall be made according to procedures described in the 
Specifications. 
 
4 . 1 . 5  F i e l d  S e a m i n g  

4.1.5.1 Personnel Requirements 

The Installer shall be prequalified in accordance with the Specifications and approved by the 
OWNER/COUNTY. 
 
The Installer's Superintendent shall be qualified based on previously demonstrated experience, 
management ability and authority.  The Superintendent is responsible for the Installer's field 
crew and will represent the Installer at all project meetings. 
 
4.1.5.2 Seam Layout 

Prior to the installation of geomembrane, the Installer shall provide the OWNER/COUNTY and 
CQA Consultant with a panel layout drawing showing all expected major panel seams.  The 
OWNER/COUNTY or ENGINEER shall approve in writing the panel layout drawing. 
 
4.1.5.3 Seaming Methods 

Accepted seaming methods consist of those recommended by the Manufacturer of the 
geomembrane product and which will result in seams that meet testing requirements as indicated 
in the Specifications for both destructive and non-destructive samples. 
 
For polyethylene geomembranes, the accepted methods include extrusion and fusion-welding. 
 
Proposed alternate methods shall be documented by the Installer and CQA Consultant.  The 
CQA Consultant shall review all documentation regarding alternative seaming methods to be 
used.  The OWNER/COUNTY or ENGINEER shall approve in writing any alternative seaming 
methods. 
 
Fusion-welding apparatus shall be an automated, roller-mounted device.  The fusion-welding 
apparatus shall be equipped with gauges indicating the applicable temperatures and pressures.  
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The CQA Consultant shall log ambient, seaming apparatus and geomembrane surface 
temperatures as well as seaming apparatus pressures. 
 
Extrusion-welding apparatus shall be equipped with gauges indicating the temperature in the 
apparatus and at the nozzle. 
 
The Installer shall provide documentation regarding the extrudate to the CQA Consultant and 
shall certify that the extrudate is compatible with the Specifications and is comprised of the same 
resin as the geomembrane sheeting. 
 
The CQA Consultant shall log apparatus temperatures, extrudate temperatures, ambient 
temperatures and geomembrane surface temperatures at appropriate intervals. 
 
4.1.5.4 Seam Preparation 

The CQA Consultant shall verify that: 
 

• Seams are aligned with the fewest possible number of wrinkles and "fishmouths". 
 
• Prior to seaming, the seam area is clean and free of moisture, dust, dirt, debris of any 

kind and foreign material. 
 

• If seam overlap grinding is required, the process is completed according to the 
Manufacturer's instructions within one hour of the seaming operation and does not 
damage the geomembrane. 

 
• For cross seams, the edge of the cross seam is ground to a smooth incline (top and 

bottom) prior to welding. 
 

• A smooth insulating plate or fabric is placed beneath the hot welding apparatus after 
usage. 

 
• The geomembrane is protected from damage in heavily trafficked areas. 

 
• A movable protective layer (i.e., plywood, geomembrane) may be used as necessary 

directly below each overlap of geomembrane that is to be seamed to prevent buildup 
of moisture between the sheets. 

 
• The panels of geomembrane have a finished overlap of 4 inches for extrusion welding 

and 6 inches for fusion welding, but in any event sufficient overlap shall be provided 
to allow peel tests to be performed on the seam. 

 
• The procedure used to temporarily bond adjacent panels together does not damage the 

geomembrane. 
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4.1.5.5 Weather Conditions for Seaming 

The Installer and CQA Consultant shall observe weather conditions during seaming operations to 
determine if excessive temperatures, moisture or humidity, or winds exist that could impact the 
welding process.  Manufacturer's recommendations shall be followed for seaming under extreme 
weather conditions, unless otherwise approved by the OWNER/COUNTY and CQA Consultant 
based on the Installer's experience and recommendations. 
 
As indicated in the Specifications, welding shall not occur when ambient air temperatures 
measured one-foot above the geomembrane are below 32-degrees F or above 104-degrees F and 
as noted in the Specifications.  Preheating of the seams may be used if trial seams have been 
performed using the same preheating method(s) and meet all criteria for acceptance.  Wind 
conditions shall also be considered in determination of acceptable ambient conditions. 
 
4.1.5.6 General Seaming Procedures 

During seaming, the CQA Consultant shall verify the following conditions: 
 

• Seaming shall extend to the outside edge of panels placed within the anchor trench. 
 
• A firm substrate shall be provided using a flat board or similar hard surface directly 

under the seam overlap to achieve proper support, if necessary. 
 

• "Fishmouths" or wrinkles at the seam overlap shall be cut along the ridge in order to 
achieve a flat overlap.  The cut "fishmouth" or wrinkle shall be seamed and any 
portion where the overlap is inadequate shall be patched with an oval or round 
geomembrane patch that extends a minimum of 6 inches beyond the cut in all 
directions. 

 
• Adequate lighting shall be provided if seaming operations are performed at night or 

during periods of diminished natural light. 
 

• Startup testing is conducted and recorded prior to initiating welding. 
 
4 . 1 . 6  S e a m  T e s t i n g  

4.1.6.1 Nondestructive Testing of Field Seams 

The Installer shall nondestructively test all field seams over their full length using a vacuum test 
unit, air pressure test (double fusion seams only), or other approved method.  The purpose of this 
testing is to determine the continuity of the seams only.  Nondestructive testing shall be 
performed as work progresses and not at project completion. 
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The CQA Consultant shall observe nondestructive testing procedures and inform the Installer 
and OWNER/COUNTY of required repairs.  The CQA Consultant shall record the location, 
date, name and outcome of all testing. 
 
The Installer shall complete required repairs in accordance with the Specifications.  The CQA 
Consultant shall observe the repair and testing of the repair, document the repair and test results 
and mark on the geomembrane that the repair has been completed.  All non-destructive repairs 
shall be shown on the record Drawings and noted on daily reports. 
 
Vacuum testing equipment and methods are discussed in the Specifications. 
 
Air pressure testing procedures are applicable to fusion-welding that produces a double seam 
with an enclosed air channel.  The equipment and methods are discussed in the Specifications. 
 
4.1.6.2 Destructive Testing 

Destructive seam tests shall be performed on seam samples cut from the geomembrane locations 
selected by the CQA Consultant.  The purpose of these tests is to evaluate seam strength.  Seam 
strength testing shall be done as the seaming work progresses, not at the completion of all field 
seaming. 
 
The CQA Consultant shall select locations where seam samples will be cut by the installer for 
laboratory testing.  Those locations shall be established as follows: 
 

• A minimum average frequency of one test location per 500 feet of seam length or one 
test location per seam, whichever is the greater. 

 
• At least one location for each seaming machine each day. 

 
• At locations where the CQA Consultant suspects that inadequate seaming methods or 

conditions occurred or other factors causing to reduce seam strength exist. 
 
The Installer shall not be informed in advance of the locations where the destructive seam 
samples will be taken. 
 
4.1.6.3 Sampling Procedures 

Samples shall be cut by the Installer at locations selected by the CQA Consultant as the seaming 
progresses, such that laboratory test results are available before the geomembrane is covered by 
another material. 
 
The CQA Consultant shall observe the sample cutting, assign a number to each sample, mark it 
accordingly and record the sample location on the layout drawing. 
 



C o n s t r u c t i o n  Q u a l i t y  A s s u r a n c e  P l a n  
S a r a s o t a  C C S W D C  P h a s e  I I  L a n d f i l l   
L F G C C S  D e s i g n     
 
 

 
4 - 8  

All holes in the geomembrane resulting from destructive seam sampling shall be immediately 
repaired in accordance with specified repair procedures.  The continuity of the new seams in the 
repaired area shall be non-destructively tested according to procedures described herein. 
 
The sample for laboratory testing shall be 12 inches wide by 36 inches long with the seam 
centered lengthwise.  The sample shall be cut into three segments and distributed as follows: 
 

• 12 inches x 14 inches to the Installer for laboratory testing. 
 
• 12 inches x 14 inches to the CQA Geosynthetics Laboratory for testing. 
 
• 12 inches x 14 inches to the OWNER/COUNTY for archive storage.  

 
The CQA Consultant is responsible for packaging and shipping samples to the CQA 
Geosynthetics Laboratory in a manner which will not damage the samples. 
 
4.1.6.4 CQA Geosynthetics Laboratory 

Testing shall include ASTM D 6392 "Standard Test Method for Determining the Integrity of 
Nonreinforced Geomembrane Seams Produced Using Thermo-Fusion Methods".  The minimum 
acceptable values to be obtained in these tests are those indicated in the Specifications.  At least 
five specimens shall be tested for each test method.  Specimens shall be selected from the 
samples and tested alternately (i.e., peel, shear, peel, shear, etc.).  For double wedge welds, both 
inner and outer seams shall be tested and determined to be acceptable. 
 
The CQA Geosynthetics Laboratory shall provide verbal test results no more than 24 hours after 
they receive the samples.  The CQA Consultant shall review laboratory test results as soon as 
they become available and make appropriate recommendations to the Installer. 
 
4.1.6.5 Procedures for Destructive Test Failures 

All acceptable seams must be bounded by two locations from which samples passing laboratory 
destructive tests have been taken.  In cases exceeding 150 feet (50 m) of reconstructed seam, a 
sample taken from the zone in which the seam has been reconstructed must pass destructive 
testing. 
 
The procedures outlined in the Specifications shall apply whenever a sample fails a destructive 
test, whether that test is conducted by the CQA Consultant, the Installer, the CONTRACTORs 
independent CQC laboratory, or by field tensiometer. 
 
The CQA Consultant shall document all actions taken in conjunction with destructive test 
failures. 
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4.1.6.6 Defects, Repairs and Wrinkles 

The entire geomembrane, including seams, shall be visually examined by the CQA Consultant 
for identification of visual defects, holes, blisters, undispersed raw materials and signs of 
contamination by foreign matter.  The surface of the geomembrane shall be clean at the time of 
examination.  The geomembrane surface shall be swept or washed by the Installer if dust, mud or 
other matter inhibits examination.  All areas having defects and/or requiring repairs shall be 
repaired. 
 
Work shall not proceed with any materials which will cover locations which have been repaired 
until the CQA Consultant has re-examined the repaired area and applicable laboratory test results 
with passing values are available. 
 
Panels or portions of panels which are, in the opinion of the CQA Consultant, damaged beyond 
repair shall be removed from the site and replaced.  Damage, which in the CQA Consultant's 
opinion, can be repaired may be repaired or replaced. 
 
Any portion of the geomembrane exhibiting a flaw or failing a destructive or nondestructive test 
shall be repaired.  Several procedures exist for the repair of these areas.  The final decision as to 
the appropriate repair procedure shall be agreed upon between the CQA Representative, Installer 
and ENGINEER. 
 
Each repair shall be numbered and logged.  Each repair shall be non-destructively tested using 
the methods described in the Specifications as appropriate.  Repairs which pass the non-
destructive test shall be taken as an indication of an adequate repair.  Large caps may be of 
sufficient extent to require destructive test sampling, at the discretion of the CQA Consultant.  In 
the case of failed tests, the repair shall be redone and retested until a passing test results.  The 
CQA Consultant shall observe all repairs and all non-destructive testing of repairs, note on the 
membrane that it has been repaired and document each repair thoroughly. 
 
When seaming of the geomembrane is completed (or when seaming of a large area of the 
geomembrane is completed) and prior to placing overlying materials, the CQA Consultant shall 
indicate which wrinkles should be cut and re-seamed by the Installer.  Wrinkle size shall be 
evaluated during the time of day and under conditions similar to those expected when overlying 
material is to be placed.  All wrinkles higher than they are wide across their base or, more than 6 
inches high shall be removed by repair methods and retested.
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5  WELL  DR I L L ING AND INSTALLAT ION 

5 . 1  S U R V E Y I N G  A N D  W E L L  S C H E D U L E  

The CQA Consultant shall coordinate with CONTRACTOR when drilling will begin to allow 
sufficient time for SURVEYOR to survey proposed well locations.   
 
SURVEYOR must survey and stake all well locations prior to drilling with the ground surface 
elevation and well number written on the stake.  Once surveyor supplies ground elevations of the 
proposed well locations, ENGINEER can finalize the well schedule.  The well schedule shall be 
signed by the ENGINEER, OWNER/COUNTY, CQA Consultant and driller.  If a proposed well 
location is relocated in the field or any other changes need to be made to the well schedule with 
the approval of the ENGINEER, its new location must be resurveyed and an updated well 
schedule shall be prepared and resigned by all parties.  
 

5 . 2  D R I L L I N G   

CQA Consultant shall verify all proposed well locations if surveyor stakes are present with the 
well number and ground surface elevation written on the stake.  If stake is not present or 
information does not match the well schedule, CQA Consultant shall notify the ENGINEER, EM 
and CONTRACTOR.   

 
If an obstruction is encountered during drilling, driller must advance boring for 2 hours unless 
otherwise directed by ENGINEER.  If borehole is decided to be abandoned, CONTRACTOR 
shall backfill borehole with cutting removed during drilling.  Soil shall be backfilled and 
compacted to a ground surface.  CONTRACTOR shall supply addition soil backfill to refill any 
settlement within the abandoned borehole, as approved by the ENGINEER.  CQA Consultant 
shall notify ENGINEER and document that CONTRACTOR has followed the above procedures 
for well abandonment and the procedures outlined in the technical specifications. 
 

5 . 3  W E L L  L O G S  

CQA Consultant shall maintain separate Well Logs for each well drilled using the Landfill 
Borehole and Well Logging Guidance.  Well logs and landfill borehole and well logging 
guidance are shown in section 33 21 70.  Each well log shall contain the following: 

 
1. Total depth of well 

 
2. Visual description of refuse at 5-foot intervals: 

 
a. Type of refuse encountered including the estimated percentage of the 

following components (by volume) on visual inspection: 
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 Paper/Cardboard 
 Plastic 
 Yard refuse 
 Construction debris 
 Textiles 
 Tires  
 Sludge 
 Dirt 

 
b. Moisture content (in percentages) based on the guidelines in Attachment 2  

 
c. State of decomposition based on the guidelines in Attachment 2 

 
d. Temperature of excavated refuse 

 
3. Occurrence, depth, and thickness of water-bearing zones 

 
4. Length of slotted pipe and solid pipe below grade 

 
5. Thickness, description and depth from ground surface of backfill layers 

 
6. Length of above ground riser stick-up pipe 

 
Final copies of well logs shall be typed and submitted with Construction Certification Report. 
 

5 . 4  W E L L  I N S T A L L A T I O N  

CQA Consultant shall verify that lengths of solid pipe above and below grade and perforated 
pipe matches the well schedule and borehole depth.  

 
CQA Consultant shall verify that well cap was properly installed according to design details. 

 
Location and thickness of stone backfill, bentonite plugs and soil backfill shall be documented 
by the CQA Consultant on the well logs and correspond to well schedule and design details.  
Bentonite hydration shall be observed and documented.   

 
All open boreholes are to be covered by steel safety grates.  The steel safety grate shall remain in 
place during all backfilling and well installation activities and removed from the completed well 
with drill rig or other equipment. 
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5 . 5  W E L L H E A D  I N S T A L L A T I O N  

CQA Consultant shall verify and document new and/or replacement wellheads were properly 
installed on the well and the wellhead valve is in the closed position or else otherwise directed 
by ENGINEER. 
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6  DOCUMENTAT ION 

An effective CQA Program depends largely on recognition of all construction activities that shall 
be monitored and on assigning responsibilities for the monitoring of each activity.  This is most 
effectively accomplished and verified by the documentation of quality assurance activities.  The 
CQA Consultant shall document that quality assurance requirements have been addressed and 
satisfied. 
 
The CQA Consultant shall maintain at the site a complete file of design plans, project 
Specifications, test procedures, daily logs and other pertinent documents. 
 

6 . 1  R E P O R T S  

Standard reporting procedures shall include preparation of a daily report which, at a minimum, 
shall consist of: 
 

• A daily summary report including memoranda of meetings and discussions with the 
OWNER/COUNTY and/or site CONTRACTORs. 

 
• Observation logs detailing construction activities for the day and test results, as 

appropriate. 
 
Other forms of daily recordkeeping to be used as appropriate include construction problem and 
solution data sheets and photographic reporting data sheets.  This information shall be regularly 
submitted to and reviewed by the OWNER/COUNTY. 
 
6 . 1 . 1  D a i l y  L o g s  a n d  S u m m a r y  R e p o r t s  

The CQA Consultant shall prepare daily logs and summary reports which shall include the 
following information: 
 

• An identifying report number for cross referencing and document control. 
• Date, project name, location and other identification. 
• Data on weather conditions. 
• Information on meetings held or discussions which took place: 

 
1. Names of parties to discussion. 
2. Relevant subject matter or issues. 
3. Decisions reached. 
4. Activities and their schedule. 

 
• A reduced-scale site plan or sketch showing work areas and test locations. 
 
• Descriptions and locations of ongoing construction. 
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• Descriptions and specific locations of areas, or units, of work being tested and/or 
observed and documented. 

 
• Locations where tests and samples were taken or reference to specific observation 

logs and/or test data sheets where such information can be found. 
 

• A summary of field/laboratory test results or reference to specific observation logs 
and/or test data sheets. 

 
• Calibrations of test equipment. 

 
• Off-site materials received, including quality verification documentation. 

 
• Decisions made regarding acceptance of units of work and/or corrective actions to be 

taken in instances of substandard quality. 
 

• The CQA Consultant's signature. 
 

• Photographs of representative activities. 
 
6 . 1 . 2  O b s e r v a t i o n  a n d  T e s t i n g  R e p o r t s  

The CQA Consultant shall record observations of construction and CQA-related activities on 
project specific observation and testing reports.  At a minimum, the observation and testing 
reports shall include the following information: 
 

• An identifying sheet numbered for cross referencing and document control. 
• Date, project name, location and other identification. 
• Description or title of activity monitored. 
• Location of activity and locations of samples collected. 
• Locations of field tests performed and their results. 
• Results of laboratory tests received. 
• Results of monitoring activity in comparison to Specifications. 
• The CQA Consultant's signature. 

 
Reports describing problem identification, corrective measures reports or special construction 
situations shall be prepared by the CQA Consultant and cross-referenced to specific observation 
and testing reports.  These reports shall include the following information: 
 

• An identifying sheet number for cross-referencing and document control. 
 
• A detailed description of the situation or deficiency. 
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• The location and probable cause of the situation or deficiency. 
 

• How and when the situation or deficiency was found or located. 
 

• Documentation of the response to the situation or deficiency. 
 

• Final results of any responses. 
 

• Any measures taken to prevent a similar situation from occurring in the future. 
 

• The signature of the CQA Consultant and the signature of the OWNER/COUNTY or 
ENGINEER indicating concurrence. 

 
The OWNER/COUNTY shall be made aware of nonconformance with the project 
Specifications.  The OWNER/COUNTY shall then determine the cause of the nonconformance 
and recommend appropriate changes in procedures or Specifications.  These changes will be 
submitted to the Design Engineer for approval.  When this type of evaluation is made, the results 
shall be documented and any revision to procedures or project Specifications will be approved 
by the OWNER/COUNTY, Design Engineer and, if necessary, the Permitting Agency. 
 

6 . 2  P H O T O D O C U M E N T A T I O N  A N D  R E P O R T I N G  D A T A  
S H E E T S  

Photo documentation and reporting data sheets shall be cross-referenced with observation and 
test reports and/or problem identification and corrective measure reports. 
 
These photographs will serve as a pictorial record of work progress, problems and mitigation 
activities.  All photographs of a problem shall be paired with a photograph of the corrected 
problem.  IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO CONFIRM THE 
PHOTOGRAPH OF THE CORRECTION HAS BEEN MADE PRIOR TO COVERING THE 
EFFECTED LOCATION.  The basic file shall contain color prints; a digital file shall be retained 
in a separate file in chronological order.  These records will be presented to the 
OWNER/COUNTY upon completion of the project. 
 
In support of photographic documentation, videotaping may be used to record work progress, 
problems and mitigation activities. 
 
6 . 2 . 1  D e s i g n  a n d / o r  S p e c i f i c a t i o n  C h a n g e s  

Design and/or project Specification changes may be required during construction.  In such cases, 
the CQA Consultant shall notify the OWNER/COUNTY and the Design Engineer.  The 
OWNER/COUNTY shall then notify the Permitting Agency if necessary. 
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Design and/or project Specification changes shall be made only with the written agreement of 
the OWNER/COUNTY and the Design Engineer and shall take the form of an Addendum to the 
project Specifications. 
 

6 . 3  F I N A L  D O C U M E N T A T I O N  R E P O R T  A N D  C E R T I F I C A T I O N  

At the completion of the work, the CQA Consultant shall submit to the OWNER/COUNTY the 
signed Final Documentation Report.  At a minimum, the Final Documentation Report shall 
include: 
 

• Summaries of all construction activities. 
 
• Observation logs and test data sheets including sample location plans and supporting 

field and laboratory test results. 
 

• Construction problems and solutions reports. 
 

• Changes from design and material specifications. 
 

• Record Drawings. 
 

• If required by the regulatory agency, a summary statement sealed and signed by a 
professional engineer registered in the state that the construction has been completed 
in substantial conformance with project Specifications and design plans.
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D A I L Y  F I E L D  R E P O R T  
 



SCS ENGINEERS DAILY FIELD REPORT 
Page  of  

 

Project: CCSWDC Phase II Landfill LFGCCS  Project number:  
 Design   
Owner: Sarasota County Contractor:  
    
Date:  Contract Day:  Contract Duration  
    
Weather 
Temperature:  (AM)  (PM)   Rain   Rainfall (inches)  
Description of weather:  
  
 
List of Active Equipment on site  Equipment Not Used/Down: 
   
   
   
   

Personnel on site: 
     

No. of Superintendents  No. of Skilled  No. of Laborers 
 
Description of Construction Activity 
 
 
 
 
 
 
 
 
 
 
 

List of Subcontractors 
     
     

List of Materials Delivered 
     
     

  

 
Contract Issues/Conflicts 
Description:  
 
 
 
 
 

Field Representative  Date  
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ORIENTATION 

 
TIME 

 
WEATHER/CONDITIONS/COMMENTS 
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ID 
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SPEED  
SET 
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AIR TEMP 
(deg. F) 
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GEOMEMBRANE REPAIR LOG 
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PROJECT TITLE 
PROJECT NO. 
DATE 

 of  
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DATE 
REPAIRED 

REPAIR 
NO. 

SEAM /PANEL 
ID 
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DEFECT 
CODE 
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REPAIR 

TECH 
ID 

MACHINE 
NO. 

DATE 
TESTED 

TESTED 
BY 

 
COMMENTS 

           
           
           
           
           
           
           
           
           
           
           
           
           
           
           
           

DEFECT CODES: 
AD -ANIMAL RELATED DAMAGE DS -DESTRUCTIVE SAMPLE IO -INSUFFICIENT OVERLAP SS -START/STOP 
B -UNDISPERSED RESIN BEAD EE -EARTHWK EQUIP DAMAGE LB -LEISTER BURN SSI -SOIL SURFACE IRREGULARITY 
BO -BURN OUT EXT -EXTENSION MOT -MACHINE OFF TRACK T -MULTIPLE  PANEL INTERSECTION 
BS -BOOT SKIRT FB -FUSION WELDER BURN N -NODULE VL -VACUUM TEST LEAK 
C -COUPON FD -FACTORY DAMAGE PTC -PRESSURE TEST CUT WC -WRINKLE CUT 
CO -CHANGE OF OVERLAP FM -FISH MOUTH SI -SUBGRADE IRREGULARITY WR -WRINKLE 
CR -CREASE FS -FAILED SEAM SL -SLAG ON TEXTURED SHEET WS -WELDER RESTART 
D -INSTALLATION DAMAGE HT -HEAT TACK BURN SO -SHARP OBJECT   

  
PRINT NAME: _______________________________________________________ 
  
SIGNATURE: _______________________________________________________ 
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