
,-"**.-**1, 
_ .,.,,,,,.,qfft" :

I \*. *. .i- rr 
1

i i'' 1r. 1 ,

r .i" rt-'- I
1 i. FroRlrA \ :f .r I r

,#:

i,"*****-.***-*,._ii

Submitted to:

Florida Department of
Environmental Protection

CERTIFICATION REPORT

CONSTRUCTION OF CELL3

OAK HAMMOCK DISPOSAL FACILITY

eola County. Florida



CERTIFICATION REPORT

COI{STRUCTION OF CELL3

Oak Hammock Disposal Facility
Osceola County, Florida

Prepared.fbr

Waste Services of Florida, Inc.
1501 Omni Way

St. Cloud, Florida

/-,
le.-.-.

^5.

Prepared by

GnoSYNTEC CoxSULTANTS

14055 Riveredge Drive, Suite 300
Tampa, Florida 33637

Project Number FQ0952
October 2006

PDF Doc. No. GEAG-06-34



DEP Form f
Fornr Title C

E ff(crive Darc Y!y_l_9- llll4

DLI'Afplication \0.
(Filled by DEP)Florida Department of Environmental Protection

Twin Towers Office Bldg. . 2600 Blair Stone Road. Tallahassee, FL32399-2400

Certification of Construction Completion of a
Solid Waste Manasement Facility

DEP Construction permit No. SC - Vl - 0tq1726- bt County: 6@L4
Name of Project: )AY HAmmocK btsPosAL FAcrt ttV
Name of owner: 0mN I WaSTO 0F 0Sce^LA CoUNTv, LLc

Name of Ensineer: &'o*rvn& hNsvLraurs
Type ofProject: c7t0N dF c6U 3

Cost: Estimate $ Actual $

Site Design: Quantity: | '7oo ton/day Site Acreage: &Lt 3 ORox. ll Acres

Deviations from Plans and Application Approved by DEP:

N0 Sthrv t rt
PI

AddressandTelephoneNo.ofSite: l50l 0lytUt Way, St, CtoVO FU4OA 3t1773

T4tsPrtoxo, ( 4oz) &t '372o
Name(s) of Site Supervrsor: rhatr oBK (wsz)
Date Site inspection is requested: 0cr"gR ZooL
This is to certify that, with the exception of any deviation noted above, the constmction of the

project has been completed in substantial accordance with the plans authorized by Construction

PermitNo. sc -ffi- 0nq7?6- 001 :Dated: lB lcmee< 2ooz

Date: 3O OeT 2ra6
Signature ofPrefi

Page I of 1

Northwest District
1 60 Governmental Center

Pensacola, FL 3250'l-5794
850-595-8360

Northeast District
7825 Baymeadows Way, Ste.8200

Jacksonville, FL 32256-75s0
904-448-4300

Central District Southwest District
33'19 Maguire Blvd., Ste.232 3804 Coconut Palm Dr

orlando, FL 32803-3767 Tampa, FL 33619
407-894-7555 813-744-6100

.']'' .':

South District Southeast District
2295 Victoria Ave., Ste. 364 400 North Congress Ave.
Fort Myers, FL 33901-3881 West Palm Beach, FL 33401

941-332-6975 561-681-6600

J



1.

GeoSyntec Consultants

2.1 General 2-r
2.2 Construction Activities ............... .............2-I

CONSTRUCTION QUALITY ASSURANCE PROGRAM............................. 3-1
3.1 General .................3-l
3.2 Related Documents ................3-1
3.3 Field CQA Operations ...........3-2
3.4 Certification Reporl and Record Drawings.. ..............3-4
3.5 Project Personnel.. ..................3-4

CONSTRUCTION QUALITY ASSURANCE - EARTHWORK.................... 4- I
4.I General .................. .................4-1
4.2 Soil Source and Requirements .................4-1
4.3 CQA Monitoring and Testing ..................4-2
4.4 General Fil1............ .................4-3

4.4.1 Standard Proctor Tests ........ .........4-4
4.4.2 Density and Percent Compaction............. ......4-4
4.4.3 Grain Size Analyses and USCS Classification............. ...4-4
4.4.4 Drive Cylinder TestS........ ............4-5
4.4.5 Anchorage of Geosynthetics ........4-5

4.5 Protective Soil Laver .............4-6

CONSTRUCTTON QUALITY ASSURANCE - GEOSYNTHETICS ............ 5-1

5.1 General .................5-1
5.2 CQA of Geosynthetic Clay Liner......... ....5-i

5.2.1 Conformance Testing and Documentation ....5'1
5.2.2 Field Monitoring Activities.. ........5-2

5.2.2.I Delivery and On-Site Storage .......'.5-2
5.2.2.2 Deployment................ ........:......... ...5-2

5.3 CQA of Textured Geomembrane............ ...................5-3
5.3.1 Conformance Testing and Documentation ....5-3
5.3.2 Field Monitoring Activities..

5.3.2.I Delivery and On-Site Storage ......... 5-4

5.3.2.2 Dep1oyment................ ...5-4
5.3.2.3 Trial Seams................ ....5-5

5.3.2.4 Production Seams....... ...5-6
5.3.3 Nondestructive Seam Testine ......5-6

3.

4.

FQ0952/CQA Repofl 17-Oct-06



GeoSvntec Consultants

5.3.3.1 Scope ...........5-6
5.3.3.2 Air Pressure Testing... .....................5-6
5.3.3.3 Vacuum-Box Testing ....5-1

5.3.4 Destructive Seam Sample Testing ......,..........5-7
5.3.4.1 Scope........ .....................5-7
5.3.4.2SamplingProcedures..................
5.3.4.3 Test Results................ .....................5-8

5.3.5 Geomembrane Repairs ................ ................... 5-8

CQA of Primary Geocomposite... ............5-9
5.4.I Conformance Testing and Documentation ....5-9
5.4.2 Field Monitoring Activities.. ......5-10

5.4.2,1 Delivery and On-Site Storage .......5-10
5.4.2.2 Deployment................ ................... 5-11

CQA of Secondary Geocomposite............ ...............5-12
5.5.1 Conformance Testing and Documentation ..5-I2
5.5.2 FieldMonitoringActivities.. ......5-13

5.5.2.1 Delivery and On-Site Storage .......5-13
5.5.2.2 Deployment................ ...................5-13

CQA of Non-Woven Geotextile. ............5-15
5.6.1 Conformance Testing and Documentation ..5-15
5.6.2 Field Monitoring Activities.. ......5-15

5.6.2.I Delivery and On-Site Storage .......5-15
5.6.2.2 Deplovment................ ................... 5-15

5.7 Interface Friction Testins..... ..................5-16

CONSTRUCTION OF QUALITY ASSURANCE _ LEACHATE
COLLECTION SYSTEM ........... ...................6-1
6.1 General .................6-1
6.2 HDPE Pipe
6.3 Granular Drainage Materials.. ..................6-2
6.4 Pressure Testing .....................6-3
6.5 Sump Pumps and Control Panel....... ........6-3

CONSTRUCTION QUALITY ASSURANCE _ OTHER
CONSTRUCTION ACTIVITIES .......... .......7.I
1.1 Overview ..............7-I
7.2 ConstructionofCell3MaintenanceRoad......:........... .............,...7-1

CONCLUSIONS .........8-1

5.4

5.5

5.6

6.

1

FQ0952/CQA Repofi l7-Oct06



GeoSyntec Consultants

LIST OF TABLES

4-l Standard Proctor Test Results for General Fill Used to Construct Cell 3

4-2 Grain Size Distribution Analyses and USCS Classification Results for General
Fill Used to Construct Cell3

4-3 Comparison Between.Drive Cylinder and Nuclear Gauge Test Results for General

Fill Used to Construct Cell 3

4-4 Laboratory Test Results for Liner Protective Layer Soils Used to Construct Cell 3

5-1 CQA and MQC Test Results for Geosynthetic Clay Liner (CETCO)

5-2A CQA and MQC Test Results for 60-mil Textured Geomembrane (Agru America)

5-2lB-^ MQC Test Results for Resin Used to Manufacture Textured Geomembrane and

Welding Rods

5-2C Miscellaneous MQC Test Results for 60-mil Textured Geomembrane (Agru
America)

5-3A Destructive Seam Test Results for Primary Liner Installed in Cell 3

5-3B Destructive Seam Test Results for Secondary Liner Installed in Cell 3

5-4A CQA and MQC Test Results for Primary Geocomposite (GSE)

5-48 MQC Test Results for Geotextile Used to Manufacture Primary'Geocomposite
(GSE)

5-4C MQC Test Results for Geonet Used to Manufacture Primary Geocomposite (GSE)

5-5A CQA and MQC Test Results for Secondary Geocomposite (GSE)

5-5B MQC Test Results for Geotextile Used to Manufacture Secondary Geocomposite
(GSE)

5-5C MQC Test Results for Geonet Used to Manufacture Secondary Geocomposite
(GSE)

5-6 CQA and MQC Test Results for Non-Woven Geotextile (SKAPS)

5-7 A Minimum Interface Shear Strengths Required by the CQA documents

5-78 Interface and internal Shear Strength Results from CQA and MQC Tests

111FQ0952/CQA Repot 17-Oct-06



LIST OF FIGURES

4-1 Standard Proctor Test Results for General Fill in Cell 3

5-1 Peak Shear Strengths from CQA Interface Friction Tests

5-2 Residual Shear Strengths from CQA Interface Friction Tests

GeoSyntec Consultants

APPANDICES

Appendix A

Appendix B

Appendix C

Appendix D

Field Nuclear Moisture/Density Test Logs

Geomembrane Field Loss

Record Drawings
C-1 Liner Subbase As-Built
C-2 Cell 3 Primary Liner Panel Layout As-Built
C-3 Cell 3 Secondarv Liner Panel Lavout As-Built

Photographic Log

IVFQ0952/CQA Reporr l7-OcfO6



1.

1.1

GeoSyntec Consultants

INTRODUCTION

Overview

This certification report summarizes the Construction Quality Assurance (CQA)

activities performed by GeoSyntec Consultants (GeoSyntec), Tampa, Florida during

construction of Cell 3 at the Oak Hammock Disposal Facility (OHDF), a Class I landfill,

located in Osceola County, Florida. OHDF operates under the name of J.E.D. Solid

Waste Management Facility. OHDF is owned by Omni Waste of Osceola County, LLC,

which is a wholly owned subsidiary of Waste Services of Florida, Inc. (WSf. The CQA

activities performed by GeoSyntec included monitoring of:

earthwork construction:

geo synthetics installation;

(iii) leachate collection system construction; and

(iv) miscellaneous activities associated with development and ongoing operation of
the landfill,

The CQA activities were performed to confirm that the consttuction materials and

procedures were in compliance with the Construction Permit SC49-0199726-001 issued

by the Florida Department of Environmental Protection (FDEP), Central District and in

accordance with Chapter 62-101, Solid Waste Management Facilities, Florida

Administrative Code (FAC). An additional leachate collection drain was installed within

Cell 3 in accordance with Permit No. 5049-0199126-003.

Cell 3 was constructed in accordance with the above mentioned permit and

associated permit drawings. This cerlification report was prepared for Mr. Shawn

McCash of WSL The report was prepared by Mr. Kirk Wills and Mr. Jay Eun and was

reviewed by Mr. Ayushman Gupta, P.E., all of GeoSyntec.

it is noted that this certification report covers the construction of Cell 3 only. The

construction of the leachate transmission line and the leachate storage area were included

in GeoSyntec's reporl entitled "Certification Report, Construction of Cell lA and

Leachate Storage Area", which was submitted to FDEP in January 2004. Hereafter, the

certification report for construction of Cell 1A and the leachate storage area is referred to

as Cell 1A Certification Report.

(i)

(ii)
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I.2 Report Organization

This certification report is organized as described below.

o I brief description of the project is provided in Section 2;

A summary of the CQA program is presented in Section 3;

A description of the CQA monitoring and testing activities performed during

earthwork related construction activities in Cell 3 is provided in Section 4;

A description of the CQA monitoring and testing activities performed during the

geosynthetics installation in Cell 3 is provided in Section 5;

A description of the CQA monitoring and testing activities performed during

construction of the leachate collection system in Cell 3 is provided in Section 6;

A description of the CQA monitoring and testing performed during

miscellaneous activities associated with development and ongoing operation of
the landfill is provided in Section 7; and

A summary of the observations resulting from the CQA monitoring and testing

activities performed by GeoSyntec and a certification statement signed and

sealed by a professional engineer registered in the State ofFlorida are presented

in Section 8.

The nuclear moisture/density test logs are included in Appendix A. The

geomembrane field logs are provided in Appendix B. Record drawings for the top of the

liner subbase layer including the top of low permeability soil in sump, and the primary

and secondary geomembrane panel layouts are included in Appendix C. A photographic

log of major construction activities is included in Appendix D of this report.

FQ0952/CQA Repofi 1 .', 17-Oct06
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PROJECT DESCRIPTION

General

The OHDF is located in eastem Osceola County, Florida, west of highway U.S. 441,

approximately 6.5 miles south of Holopaw. The landfill facility is connected to highway

U.S. 441 by a 2.86-mile paved access road, which was constructed as part of the overall

project site development.

The OHDF site comprises a total of approximately 2,779 acres. The landfill footprint at

final build-out is approximately 264 acres and consists of a total of 21 landfill cells that

provide available waste capacity for approximately 30 years. FDEP issued a construction

and operation permit for the landfill on 18 October 2002. The first five-year construction

and operation permit addresses Phase 1 development of OHDF. Phase 1 includes up to four

landfill cells (Cells 1 through 4) in the northern part of the landfill and covers approximately

52 acres. Cell 3 is approximately 11 acres.

Cell 1 (in Phase 1) was constructed in two parts. The construction of Cell 1A and 18

were completed in January 2004 andMay 2004, respectively. The construction of Cell 4

and Cell 2 was completed in May 2005 and April 2006, respectively. It is noted that Cell 3

was the fourth cell to be constructed as part of the Phase 1 development of the OHDF. This

report addresses the CQA activities performed during construction of Cell 3.

2.2 Construction Activities

This certification repofi pertains to CQA monitoring and testing activities performed for

construction of Cell 3 only. The construction of Cell 3 included earthwork, liner system

installation, and leachate collection system construction as indicated in the construction

drawings prepared for the construction of Ceil 3. The CQA monitoring and testing activities

performed for construction of the leachate transmission line and leachate storage area were

discussed in the Cell 1A Certification Report (GeoSlntec, January 2004).

The Cell 3 design incorporates a double-composite liner system and other engineering

controls that meet or exceed the requirements of Chapter 62-70I,FAC. The Cell 3liner
system consists of the following components (from top to bottom):

minimum 24-in (6I0-mm) thick protective soil layer;

primary geocomposite drainage layer, consisting of a high-density polyethylene

(HDPE) geonet with a needle-punched, non-woven geotextile heat bonded to each

side, hereafter referred to as primary geocomposite;

FQ0952/CQA Repofi 2-1 17-Oct-06



primary liner, consisting of a

geomembrane;

GeoSyntec Consultants

60-mil (1.5-mm) thick textured HDPE

primary geosynthetic clay liner (GCL) consisting of an internally reinforced
composite, composed of granular sodium bentonite encapsulated between a

needle-punched non-woven geotextile and a woven geotextile;

secondary geocomposite drainage layer, consisting of a HDPE geonet with a
needle-punched, non-woven geotextile heat bonded to each side, hereafter

referred to as secondary geocomposite;

secondary liner, consisting of a 60-mil (1.5-mm) thick textured HDPE

geomembrane;

. secondary GCL consisting of an internally reinforced composite, composed of
granular sodium bentonite encapsulated between a needle-punched non-woven
geotextile and a woven geotextile; and

o minimum 6-in (152-mm) thick prepared liner subbase.

The Cell 3 leachate collection system consists of the following components:

o a 6-in (152 mm) diameter HDPE perforated leachate collection pipe surrounded

by gravel aggregate and non-woven geotextile filter fabric, as part of the primary

leachate collection system; and

. a 6-ft (1.83 m) wide secondary geocomposite layer as part of the secondary leak

detection system.

FQ0952/CQA Repoft 1.) l7-Oct-06
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CONSTRUCTION QUALITY AS SURANCE PROGRAM

General

The scope of CQA monitoring, testing, and documentation services performed by
GeoSyntec during the construction of Cell 3 at the OHDF included review of documents,

field CQA operations, and preparation of this final certification report which includes

record drawings for the liner system. These activities are described in the following
sections of this report.

GeoSyntec provided the CQA monitoring, testing, and documentation as well as the

original design and construction drawings. A list of personnel involved in construction of
Cell 3 at the OHDF is included in Section 3.5 of this report.

The earthwork for construction of Cell 3 commenced on 02 May 2006. The

installation of the liner system in Cell 3 commenced on 13 July 2006. The placement of
the protective soil layer in Cell 3 commenced on 11 September 2006. Construction of
Cell 3 (described in this certification report) was completed on 19 October 2006.

3.2 Related Documents

As previously noted, this cerlification report summarizes the CQA activities
performed by GeoSyntec during construction of Cell 3 at the OHDF. The CQA activities
conducted by GeoSyntec were intended to satisfy the requirements of the following
documents:

o permit application entitled "Application for a Permit to Construct and Operate a

Class I Landfill", prepared and submitted by GeoSyntec Consultants, Tampa,

Florida on 24 May 2002 and approved by the FDEP Central District on 18

October 2002;

o "Construction Quality Assurance (CQA) Plon", Appendix Q of the OHDF Permit

Application, dated May 2002;

o "Technical Specificetions", Appendix P of the OHDF Permit Application, dated

May 2002;

o permit drawings entitled "Oak Hammock Disposal, A Solid Waste Facility", dated

May 2002;

o construction drawings entitled "Oak Hammock Disposal Facility, Holopaw,

Florida (J.E.D. Solid Waste Management Facility), Cell 3 Construction Drawings

FQ0952/CQA Repon 3-l l7-Ocf06
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and Project Manual containing Technical Specifications, dated May 2006,
prepared by GeoSyntec Consultants, Tampa, Florida; and

. Minor modification permit application entitled "Minor Modification Application

for Cell 3 at Oak Hammock Disposal Facility", Prepared and submitted by
GeoSyntec Consultants on 23 May 2006 and approved by the FDEP Central

District on 9 June 2006.

All of the above documents are hereafter collectively referred to as the CQA

Documents in this certification report. During construction, minor modifications were

made to these documents to include clarifications to the intent of the design and to

accommodate existing site conditions or preferred construction techniques. However, no

substantial changes were made to the CQA Documents.

J.J Field COA Operations

The following activities were performed as part of GeoSyntec's on-site CQA

services:

Earthwork:

collecting samples of soils used as general fill to construct the subgrade and liner
subbase in Cell 3 for testing at an off-site geotechnical laboratory;

collecting samples of soils used in protective soil layer for testing at the off-site
geotechnical laboratory;

reviewing and evaluating geotechnical laboratory test results to ensure

compliance with the requirements of the CQA Documents;

monitoring placement, grading, and compaction of earthwork related

construction activities,

testing in-situ density, moisture content, and percent compaction of earthwork

related construction activities to ensure compliance with the requirements of the

CQA Documents;

notifying Contractor of areas that need additional compaction based on failing in-

situ tests and re-testing these areas to ensure compliance with the requirements of
the CQA Documents; and

monitoring anchorage of the geosynthetics in the perimeter anchor trenches.

FQ0952/CQA Repot )-z 17-Oct-06
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Geosynthetics:

monitoring delivery, storage, and tracking the inventory of geosynthetic materials

delivered for the project;

coordinating the collection of geosynthetic conformance samples from in-plant

sources or delivered rolls and forwarding samples to an off-site geosynthetics

testing laboratory;

collecting and reviewing geosynthetic manufacturers' quality control (MQC)

certification documents and geosynthetic laboratory conformance test results to

verify compliance with the requirements of the CQA Documents;

monitoring installation of geosynthetic materials in Cell 3 including trial seams,

production seaming, nondestructive testing, and repair operations, and

. performing destmctive testing of geomembrane seams at the minimum frequency

required by the CQA Documents.

Leachate Collection System:

reviewing quality control (QC) documents of materials used in the leachate

collection system, geotechnical laboratory conformance test results on samples of
aggregate, and geosynthetic laboratory conformance test results on samples of
geotextile filter/separator fabric to verify compliance with the requirements of
the CQA Documents; and

o monitoring construction of leachate collection system in Cell 3.

Mis cellaneous Activities :

o monitoring placement, grading, and compaction of limerock base course along the

oerimeter maintenance road located on the east side of Cell 3.

During construction activities involving monitoring and/or testing, the observations

made and results obtained by GeoSyntec CQA personnel were compared with the

requirements of the CQA Documents. The construction manager and the appropriate

contractor were notified of deficiencies in construction practices and/or materials to

ensure appropriate corective actions are taken. The conective actions were monitored

and/or tested by CQA personnel to ensure compliance with the requirements of the CQA

Documents.

FQ0952/CQA Repot
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Certification Report and Record Drawings

Record drawings for Cell 3 liner subbase including top of low permeability layer in
sump, primary geomembrane, and secondary geomembrane and this CQA certification
report were prepared as the final task of the CQA program for construction of Cell 3.

The record drawings are included in Appendix C of this report. This certification report

summarizes the CQA monitoring, testing, and documentation activities performed by
GeoSyntec.

During construction of Cell 3, CQA monitoring and testing activities were

documented by CQA personnel in Daily Field Reports (DFRs) and various other forms.

In addition, QC certificates for the geosynthetics and other materials and surveyor's data

were provided to GeoSyntec for review. These and other documents are maintained by
GeoSyntec and will be made available for FDEP review upon request. Results of CQA
monitoring and testing activities that are critical with respect to the satisfactory

performance of Cell 3 at the OHDF and protection of the surrounding environment have

been summarized in a tabular form and are included in this certification report.

3.5 Proiect Personnel

Major personnel or representatives of the firms involved in the project are as follows:

Owner: Waste Services. Inc.

Shawn McCash, Sr. Vice President of Operations

and Engineering

CQA Consultant:

General Contractor.

o Matt Orr, District Manager

. Mike Rowley, Operations Manger

GeoSlzntec Consultants - Tampa. Florida

. Ayushman Gupta, P.E., Engineer of Record

o Kirk Wills, CQA / Project Manager

o Rick Hastie, Site CQA Manager

. Jay Eun, CQA Engineer

Comanco Environmental Corp.. Plant City. Florida

o Randv Adkins. Vice President

FQ0952/CQA Repofi 3-4 l7-Oct-06
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Geo synthetics Installer :

Surveyor:

G eo t e chni c al L ab or atori e s :

Geosynthetics Laboratoryt :

GeoSyntec Consultqnts

o Dave Petty, Regional Manager

o Mike Daniels, Project Manager

o Jack Watkins, Superintendent

G-4. Okeechobee. Florida

. Ray Parker, Project Manager

. Brad Raulerson, Foreman

Comanco Environmental Corp.. Plant City. Florida

o Jorge Barrantes, Site Superintendent

Hartman & Associates,Inc.. Orlando. Florida

o Lawrence E. Jenkins, Professional Surveyor

Excel Geotechnical Testine. Roswell. Georeia

. Nader Rad, Ph.D., P.E., Project Manager

SGI Testing Services. LLC. Norcross. Georgia

o ZehonlYuan, Ph.D, P.E., Chief Technical Officer

TRl/Environmental. Austin. Texas

o Sam Allen, Project Manager
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CONSTRUCTION QUALITY ASSURAI{CE . EARTHWORK

General

GeoSyntec monitored earlhwork related to construction of Cell 3 at the OHDF.

Earthwork activities in Cell 3 included construction of subgrade, 6-inch thick liner

subbase, intercell berm (between Cell 3 and future Cell 6 on the south side), installation

of protective soil layer, and anchorage of the geosynthetic components of the double-

composite liner system.

Earthwork related to construction of Cell 3 is discussed in this section. Earthwork

related to the construction of the landfill perimeter berm (on east side of Cell 3) and the

low-permeability soil layer in the Cell 3 sump area were discussed in the Cell 1A

Cerlification Report. It is noted that the low permeability soil layer in the sump area was

initially over-built to shed water. This layer was graded to the required shape (in

accordance with the Construction Drawings) during Cell 3 construction.

The materials used to construct Cell 3 included general fill and protective soil.

General fill was used to construct the subgrade of Cell 3, intercell berms, 6-inch thick

liner subbase, and anchorage of the geosynthetics. Protective soil was used for a

minimum 2-ft thick protective soil layer over the geosynthetic liner system in Cell 3.

CQA personnel observed the earlhwork related construction activities and tested the

soils to confirm that the material properlies conformed to the CQA Documents,

maximum lift thicknesses were not exceeded, and compaction requirements were met.

During construction, geotechnical soil tests were performed at the off-site geotechnical

laboratory. The off-site geotechnical laboratory utilized was Excel Geotechnical Testing

(EGT), Roswell, Georgia.

Soil Source and Requirements

The general filI and protective layer soils were obtained from the Bronsons property

(Bronsons Borrow Pit) located to the west of the current landfill. Representative samples

of general fill and protective layer soils were obtained and tested to verify conformance

with specified material requirements in the CQA Documents. The geotechnical tests

were performed to confirm that the following requirements were met for the general fill
and protective layer soils:

e General Fill: classified as SW, SP, SP-SM, or SM in accordance with the Unified

Soil Classification System (USCS) per ASTM D 2487 and was relatively free of
debris, foreign objects, large rock fragments, organic matter, and other deleterious

materials. In addition, general fill used as liner subbase in Cell 3 was free of
sharp materials or materials larger than 0.5 inches.

4.2
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Protective Layer Soils: classified as SW or SP in accordance with the USCS; had

maximum particle size of 0.75 inches; had fines content of less than 5 percent per

ASTM D 1140; and were relatively homogeneous soils free of deleterious

materials. Regardless of the classification, protective layer soil was required to

exhibit a hydraulic conductivity no less than 1.0 x 10-'cm/sec when tested in
accordance with ASTM D 2434. It is noted that soils with higher fines content

(SP-SM or SM) were accepted provided that they met the specified hydraulic

conductivity requirements.

A description of the geotechnical tests performed on placed materials and results of
these tests are presented below.

4.3 COA Monitorins and Testing

GeoSyntec's CQA personnel monitored the placement and/or compaction of soils as

described in Section 3. At times, several earthwork construction operations were

conducted simultaneously. When this occurred, the on-site personnel monitored the

operations considered most critical to the performance of the landfill liner system.

Potentially nonconforming or questionable practices observed by CQA personnel were

brousht to the attention of the concerned parlies for review and correction.

As part of CQA activities, geotechnical testing was perfotmed on the soils used in

construction of Cell 3 of the OHDF. Testing was performed at the off-site geotechnical

laboratory (EGT).

The following geotechnical tests were performed:

in-situ nuclear moisture/density tests on compacted lifts of general fill (the tests

were performed in accordance with ASTM D 2922 for density and ASTM D
3017 for moisture content):

in-situ density tests using the drive cylinder method (ASTM D 2931) to compare

to the density tests results obtained using the nuclear gauge;

o moisture content tests on seneral fill in accordance with ASTM D 2216',

. standard Proctor compaction tests on general fill in accordance with ASTM D
698:

o grain-size analysis or fines content determination in accordance with ASTM D
422, ASTM C 136, or ASTM D 1140;

FQ0952/CQA Repofi A1 17-Ocf06
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hydraulic conductivity tests on the protective layer soils

ASTM D 2434; and
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in accordance with

o interface friction tests for the interfaces between general fill and GCL and

between protective layer soil and primary geocomposite, as discussed in Section

GeoSyntec supplied a Troxler Model #3430 nuclear gauge (Serial #22295) that was

used to perform the moisture/density tests. The gauge was calibrated daily prior to use by

the "standard count" method. These counts were recorded on a standard count log, which

is not included in the certification repoft but is available for review upon request. The in-

situ density tests using the drive cylinder method (ASTM D 2931) were performed

periodically and compared with the density test results obtained using the nuclear gauge

to ensure that the gauge was functioning properly.

General Fill

CQA personnel monitored the excavation (from the Bronsons Borrow Pit),

placement, and compaction of general fill, which was used to construct the Cell 3 base,

intercell berms, 6-inch thick liner subbase, and anchorage of geosynthetics. Earthwork in

Cell 3 using general fill consisted of following activities:

. monitoring existing subgrade by CQA personnel to confirm that unsuitable

materials were removed;

. proof rolling of subgrade by the contractor to detect soft or loose zones using

articulated off-road dump trucks;

o excavating and hauling general fill from, Bronsons Borrow Pit, using tracked

excavatots and articulated off-road dump trucks, respectively;

o placing and spreading general fill in relatively thin lifts using bulldozers;

. compacting general fill using smooth drum rollers;

scarifying surface of each compacted lift using tracks of a bulldozer prior to
placement and compaction of subsequent lifts; and

surveying the limits and elevations of the compacted general fill (Record Drawing

for the top of the liner subbase layer is included in Appendix C).
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General filI was required to be compacted to at least 95 percent of the corresponding

standard Proctor (ASTM D 693) maximum dry unit weight. The tests performed on

compacted general fill materials are discussed below.

4.4.1 Standard Proctor Tests

Standard Proctor tests were performed to evaluate the percent compaction from the

measured in-situ densities of compacted general fill. Standard Proctor tests were required

to be performed at a minimum frequency of 1 test per 25,000 cubic yards (cyd) of
compacted general fiIl.

Thirteen (13) Standard Proctor tests were performed during construction for

approximately 122,000 cyd of compacted general fill placed in Cell 3. It is noted that

approximately 40,000 cyd of general fi1l was placed within the Cell 3 footprint during the

construction of Cell 2. As such, some of the geotechnical tests listed in this certification

reporl were actually performed during construction of Cell 2. The actual CQA test

frequency of 1 test per 9,400 cyd (approx.) of compacted general fill exceeded the

minimum testing frequency required by the CQA Documents. The standard Proctor tests

performed during construction are summanzed in Table 4-l and are presented in Figure

4-1. As noted, the maximum dry unit weight varied from 99 to 106 pounds per cubic foot
(pct) and the optimum moisture content varied from 9 to 17 percent.

4.4.2 Density and Percent Compaction

In-situ nuclear moisture/density tests were required to be performed at a frequency of
5 tests per acre per lift for earthwork performed using general fiIl. If the density test

failed to meet the minimum compaction requirements, the contractor reworked and

recompacted the area suffounding the failure and the area was retested by CQA
personnel. The procedure was repeated until satisfactory moistureidensity test results

were obtained at each test location.

Approximalely 122,000 cyd of general fill was used to construct Cell 3 (base,

intercell berms, and 6-inch liner subbase). The in-situ nuclear moisture/density tests

performed to evaluate the compaction of general fill in Cell 3 are presented in Appendix

A. A total of 711 nuclear moisture/density tests were performed, which correspond to a
CQA test frequency of 1 test per 172 cyd (approx.) of compacted general fill. As noted,

areas corresponding to the failing test (i.e. 67 tests) were reworked and recompacted by
the contractor and retested by the CQA personnel.

4.4.3 Grain Size Analyses and USCS Classification

Grain-size distribution analyses (ASTM D 422) were performed to evaluate the

USCS classification (ASTM D 2487\ of seneral fill materials used to construct Cell 3.
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Grain size distribution analyses and USCS classification were required to be performed at

a minimum frequency of 1 test per 10,000 cyd of compacted general fill.

Thirteen (13) grain-size distribution analyses and USCS classification were

performed for approximately 122,000 cyd of compacted general fill used to consttuct

Cell 3. The actual CQA test frequency of 1 test per 9,400 cyd (approx.) of compacted

general fill met the minimum testing frequency required by the CQA Documents. The

grain-size distribution analyses and USCS classification performed during construction

are summarizedinTable 4-2. As noted, the general fill materials used to construct Cell 3
classified as SP, SP-SM and SM in accordance with the USCS classification.

4.4.4 Drive Cylinder Tests

In-situ moisture/densities were measured using the drive cylinder method (ASTM D
2931) periodically to verify the moisture/density tests results obtained using the nuclelar

gauge. A total of 28 moisture/densities were measured using the drive cylinder method

for the general fill used to construct Cell 3 and are summarizedin Table 4-3. A drive

cylinder was collected for approximately every 25 nuclear density tests, performed,

which meets the minimum testing frequency required by the CQA Documents. As noted,

the densities measured using the two methods were in general agreement.

4.4.5 Anchorage of Geosynthetics

GeoSyntec CQA personnel periodically monitored the method of anchorage for the

geosynthetic materials along the perimeter berm (on east side of Cell 3) and the intercell

berms between Cell 3 and future Cell 6 (on south side). Along the west and north sides

of Cell 3, each layer of geosynthetics was tied into the respective layer of geosynthetics

from Cell 4 and Cell2, respectively. The construction sequence for the anchor trenches

was as follows:

a 2-ft deep by 2-ft wide (minimum) trench was excavated approximately 2 feet

from the inside crest of perimeter berm and 6 feet from the inside crest of the

Cell 3/Cell 6 intercell berm;

the geosynthetic components were then placed in and depending upon the

material, across the bottom of the anchor trench and ballasted with sandbags; and

o the anchor trench was backfilled with seneral filI and compacted.
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4.5 Protective Soil Laver

Protective soil was used to cover the geosynthetic components of the liner system in
Cell 3. The minimum thickness of the protective soil layer atop the geosynthetic

components of the liner system in Cell 3 was 2 feet.

Sandy soils from the Bronsons Borrow Pit were used as protective soil. CQA
personnel monitored the placement of the protective soil in Cell 3. The construction

sequence of protective soil layer was as follows:

o articulated dump trucks hauled the sandy soils from Bronsons Borow Pit to Cell

3; and

o the sandy soils were placed and spread using low ground pressure bulldozers.

During placement of the protective soil, CQA personnel monitored the contractor's

activities to assure that the risk of damage to the underlying geosynthetics was

minimized. CQA personnel also confirmed that at least a2-ft thick layer of sandy soils

was maintained over the geosynthetics where the contractor operated the equipment. A
minimum 3-ft thick layer of sandy soils was maintained where the arliculated off-road

dump trucks operated. Geosyntec also reviewed the cerlified survey for the protective

cover soil layer, submitted by the Contractor, to ensure compliance with the project

documents.

Grain-size distribution analyses (ASTM D 422), soil classification in accordance

with USCS (ASTM D 2481), and hydraulic conductivity (AST.}J4 D 2434) tests were

performed on samples of protective soil at the ofl:site geotechnical laboratory EGT.

Grain-size distribution analyses (ASTM D 422) and soil classification tests (ASTM D

2481) were to be performed at a minimum frequency of 1 test per 2,000 cyd of in-place

protective soi1. Hydraulic conductivity tests were to be performed at a minimum

frequency of 1 test per 3,000 cyd of in-place protective soil.

A total of 36,000 cyd (approx.) of protective soil was placed in Cell 3. Nineteen (19)

grain-size distribution analyses (and USCS classification) and twelve (12) hydraulic

conductivity tests were performed on the protective layer soils placed in Cell 3. The

laboratory test results are presented in Table 4-4. The actual CQA test frequencies of 1

test per 2,000 cyd (approx.) for grain-size distribution analyses (and USCS classification)

and 1 test per 3,000 cyd (approx.) for hydraulic conductivity, met the minimum testing

frequencies required by the CQA Documents. As noted, the measured hydraulic

conductivities of protective soil exceeded the minimum hydraulic conductivity of 1.0 x

10-3 cm/sec required by the CQA Documents. It is noted that soils with fines content

greater than 5 percent were accepted since the measured hydraulic conductivities

exceeded the project requirements.
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Table 4-1

STANDARD PROCTOR TEST RESULTS FOR GENERAL FILL USED TO CONSTRUCT CELL 3

SAMPLE
ID SOIL DESCRIPTION

OPTIMUM
MOISTURE CONTENT

(%)

MAXIMUM
DRY DENSITY

(pcf)

GF-2-1 ' Lighi brown fine sand (SP) 12 99

UT-Z-J Brown fine sand with silt (SP-SM) 13 101

tJ t- -z-c Light brown sand with silt (SP-SM) 14 105

nr^^1uT-z-o Light brown silty fine sand (SM) 14 104

cF-2-7 1 Light brown sand with silt (SP-SM) 42 104

^-^,2uT-J- | Medium brown fine sand w/ organics (SP-SM) v 104

^- ^ ^2\,l- -J-Z Light Brown fine sand w/ hard pan (SM) 13 106

nr t t2ur-J-J Light greyish fine sand w/ organics (SM) 1E 104

ar^ '2UT-J.4 Dark bruyn fine sand w/ hard pan (SM) 15 104

^- ^ -2\, l- -J -C Medium brown fine sand w/ hard pan (SM) 15 104

^- ^ ^2\rl--J-O Dark brown and blackish fine sand (SM) 17 102

^- ^ -2\,T.J- / Medium brown fine sand (SM) 14 105

^- ^ ^2(fF-J-d Dark brown fine sand w/ hard pan (SM) 14 105

Notes:
1 Samples were tested by Geotechnical Environmental Consultants, Inc. (GEC) during Cell 2 construction

z Samples were tested by Excel Geotechnical Testing, Inc. (EGT) during Cell 3 construction
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Table 4-2

GRAIN SIZE DISTRIBUTION ANALYSES AND USCS CLASSIFICATION RESULTS FOR

GENERAL FILL USED TO CONSTRUCT CELL 3

PARTICLE SIZE
ANALYSIS

SOIL
CLASSIFICATION

TEST
STANDARD

ASTM
D 422

ASTM
D 2847

TESTING

FREQUENCY

1 toal nar

10,000 yd3

'l test per

10,000 yd3

TEST RESULTS

Sample No. 1

Percent Passing by Weight
Through U.S. Standard Sieve

Classification 2 Pass/Fail
(P/F)

No.

10

No
40

No.

60
No.

100

No.

200

GF-2-1 100.0 97.1 82.0 30.7 3.7 SP Y

GF-2-3 100.0 98.4 87.5 38.9 5.3 SP-SM P

GF-2-5 100.0 s7.B 86.9 45.0 8.5 SM r

GF-2-6 100.0 97.7 BB.7 63.9 19.4 SM P

GF-2-7 100.0 93.6 67.5 '16.9 SP-SM P

GF-3-1 99.8 95.2 67.8 19.6 8.6 SP-SM (

GF-3-2 100.0 96.9 83.0 42.6 13.5 SM P

GF-3-3 100.0 98.0 83.6 J t.o 7.9 SP.SM Y

b T-J-4 100.0 sB.2 85.1 aA4 12.2 SM P

GF-3-5 100.0 98.4 85.2 32.5 8.3 SP-SM f

GF-3-6 100.0 98.1 84.0 30.0 7.2 SP-SM P

GF-3-7 100.0 95.5 65.3 15.7 10.5 SP-SM P

GF-3-B 100.0 91.8 14.4 8,5 sp-sv P

Notes:

1 All samples were tested by Excel Geotechnical Testing, Inc. (EGT).

2 General fill material was required to classify as SW, SP, SP-SM, or SM.
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Table 4-3

COMPARISON BETWEEN DRIVE CYLINDER AND NUCLEAR GAUGE TEST RESULTS
FOR GENERAL FILL USED TO CONSTRUGT CELL 3

DRIVE CYLINDER NUCLEAR GAUGE
DIFFERENCE

(Drive Cylinder - Nuclear Gauge)

Test No.

Dry Unit Weighi
(pcf)

Moisture
Content

\%\ Test No.

Dry Unit Weight
(pcf)

Moisture
Content

(%) Dry Unit Weight
(pcf)

Moisture
Content

(%)
ASTM D

2937
ASTM D

zz to
ASTM D

2922
ASTM D

3017

DR.1 104.6 '10.5 GF.25 105.9 10.1 1.3 o.4

DR-2 100.5 9.0 GF-50 100.2 B,B 0.3 0.2

DR-3 100.4 12.7 GF-75 101.8 12.8 1A -0.1

DR-4 102.4 11,7 GF-100 101.1 12.9 1.3 1.2

DR.5 102.3 9.2 GF-126 104.0 Y.L 1.7 0.0

DR-6 100.9 8.6 GF-150 100.8 9.5 0.1 -0.9

DR-7 102.2 7.5 GF-175 '10'l .3 0.9 1.0

DR-B 102.1 3.r+ GF-200 101 .0 o-l 41 -0.7

DR-9 102.6 4.7 GF-225 102.4 4.7 0.2 0.0

DR-10 101.3 9.6 GF-250 101.0 10.0 0.3 -0.4

DR-1,1 100.2 7.5 GF-275 101 .B 6.9 t.o 0.6

DR_12 101 .5 8.5 GF-300 101.9 8.2 -0.4 0.3

DR-13 101 .5 8.2 GF-325 100.5 8.3 1.0 -0.1

DR.14 99.7 7.8 GF-350 99.3 8.3 0.4

DR-15 102.0 6.6 GF-37s 101.4 7.3 0.6 -0.7

DR_16 97.1 9.7 GF-400 96.2 10.2 0.9 -0.5

DR.17 98.B 10.3 GF-425 99.0 10.9 -0.2 -0.6

DR-18 100.9 9.2 GF-450 99.6 9.7 -0.5

DR-19 102.6 7.6 GF-475 103.7 5.7 11 t-Y

DR-20 102.6 5.7 GF-500 1 03.1 5.1 -0.5 u-r)

DR-21 102.7 6.1 GF-525 103.6 6.3 '0.9 -0.2

DR-22 98.0 8.2 GF-550 98.4 7.7 -0.4 0.5

DR.23 103.9 10.2 GF-575 104.2 10.9 -0.3 -0.7

DR-24 105.3 8.4 GF-600 105.9 8.0 -0.6 0.4

DR-25 101.4 6.5 GF-62s 100.7 7.2 0.7 -0,7

DR.26 105.5 6.7 GF-650 105.8 7.0 -0.3 -0.3

DR-27 1 06.1 6.2 GF-675 105.9 6.5 0.2 -0.3

DR.2B 100.7 7.5 GF-700 100.7 7.8 0.0 -0.3
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Table 4-4

LABORATORY TEST RESULTS FOR PROTECTIVE SOILS USED TO CONSTRUCT CELL 3

PARTICLE SIZE ANALYSIS
SOIL

CLASSIFICATION

HYDRAULIC

CONDUCTIVITY

TEST

STANDARD
ASTM
D 422

ASTM
D 2487

ASTM
D 2434

TESTING

FREQUENCY 1 test per 2,000 yd3 1 test per 2,000 yd3 1 test per 3,000 yd3

TEST RESULTS

Sample
ID

Percent Passing
No. 200 Sieve

(%)

1
5oil utassrflcauon

Hydraulic Conductivity 
2

(cm/sec)

^ ,-.,3
HASS/FAII

(P/F)

TP-3-1A 9.9 SP-SM 6.40E-03 P

TP-3-18 6.9 SP.SM P

TP-3-2 o7 SP-SM 8.00E-03 Y

PTP-3-3A 8.2 SP-SM

TP.3.3B 5.9 SP-SM 6.60E-03 P

TP-3-4A 8.7 SP-SM 6.80E-03 P

TP-3-48 6.3 SP.SM 7.60E-03 r

TP-3-5A 9.2 SP.SM 4.70E-03 P

TP-3-58 7.1 SP-SM 9.80E-03 P

TP-3.64 7.6 SP-SM P

TP-3.68 4.9 SP P

PC-03-07 8.1 SP.SM v

PC-03-08 12.8 SM 6.40E-03 P

PC-03-09 11.2 SP-SM 6.70E-03 P

PC-03-10 1 5.1 SM 7.00E-03 P

PC-03-1 1 B.B SP-SM 1 .1 0E-02 P

PC-03-1 2 8.7 SP-SM 1.20E-02 Y

PC-03-1 3 IJ.J SM P

PC-03-14 7.3 SP:SM Y

Notes:
1 Protective layer soils were required to classify as SW or SP.

2 Required hydraulic conductivity was no less than 1.0x'10-3 cm/sec.
r Soil with higher fines content were accepted provided they met the specified hydraulic conductivity requirements.

a All samples were collected from protective soils placed in Cell 3.
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5.1

GeoSyntec Consultants

CONSTRUCTION QUALITY ASSURANCE - GEOSYNTHETICS

General

GeoSyntec monitored the installation of the geosynthetic components of the double

composite liner system in Cell 3, as described in Section 2. At times, several liner system

installation operations were conducted simultaneously during Cell 3 construction. When
this occurred, the on-site CQA personnel monitored the operations that were considered

most critical to the performance of the liner system.

COA of Geosvnthetic Clav Liner

5.2.1 Conformance Testing and Documentation

A geosynthetic clay liner (GCL) was used in construction of the liner system in Cell

3. Bentomat ST GCL used was manufactured by CETCO Lining Technologies
(CETCO), Arlington Heights, Illinois. The GCL conformance samples were collected,

from the rolls produced for the project, by TRl/Environmental (TRI) (an independent

contractor authorized to collect samples for CQA testing). TRI coordinated with the

manufacturer to collect the CQA samples at CETCO's manufacturing plant in Fairmount,

Georgia. TRI also performed the CQA conformance testing in accordance with the CQA
Documents on the samples of GCL collected.

The MQC cerlificates and test results and the CQA confoffnance test results were

reviewed by CQA personnel and were found to be in compliance with the CQA
Documents. The results of the MQC and CQA conformance tests are summarized in
Table 5-1. Table 5-1 also indicates the tests that were conducted, the required test

frequencies, and the acceptance criteria in accordance with the CQA Documents.

It is noted that Table 5-1 is organized with respect to the GCL lot numbers and

indicates the roll numbers in each lot of GCL that were sampled and tested as paft of the

MQC and CQA conformance testing. Each sheet of Table 5-1 also presents the total

number of rolls (and square footage) of the GCL received from the respective lot number

and also the cumulative number of rolls (and square footage) of the GCL received for the

project (to evaluate the MQC and CQA test frequencies for each lot and for the project).

A total of six (6) CQA conformance samples were tested for approximately 983,250

square feet (ft2) of GCL delivered to the site for installation in Cell 3. The actual CQA
test frequency of 1 test per 163,875 ftZ of GCL exceeded the minimum testing frequency

of 1 test per 200,000 ft2 required by the CQA Documents. As a minimum, one

conformance sample was tested during CQA from each lot of GCL supplied for the

project.

5.2
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The hydraulic conductivity of GCL was tested using deionized water as the

permeant fluid during MQC and CQA testing. Comparison studies using deionized water

and leachate from the OHDF were performed previously for Cells I and 4. It was

determined that the measured hydraulic conductivity of GCL using leachate as the

permeant fluid was less than the measured hydraulic conductivity of GCL using

deionized water as the permeant fluid, i.e., it is conservative to measure the hydraulic

conductivity of GCL using deionized water.

5.2.2 Field Monitoring Activities

5.2.2.1 Deliveryt and On-Site Storage

Upon delivery, GCL rolls were unloaded in an area located south of the Cell 3

construction area (i.e., in future Cell 6 footprint), stacked on a 1.5-ft high berm, and

covered with a plastic tarps. The rolls were typically transporled on site by an off-road

forklift equipped with a stinger bar. CQA personnel periodically monitored the installer's

delivery, unloading, and storage procedures and observed that the GCL was handled in an

appropriate manner. The CQA personnel also compared the roll numbers of the GCL

rolls delivered to the manufacturer's bill of lading. An inventory of the rolls delivered for

the project was maintained by the CQA personnel and is available upon request. This

inventory also includes the rolls that were approved for installation based on MQC and

CQA test results and the rolls that were used during consttuction. Only approved rolls

were incorporated into the work.

5.2.2.2 Deplqtment

Prior to GCL deployment, the installer signed certificates of acceptance for the liner
subbase, which are not included in the report but are available upon request. The GCL

rolls were lifted using a stinger bar attached to an off-road forklift. The rolls were

deployed by inserting a spreader bar attached to low-ground pressure, track-mounted

vehicle and unrolled. Panels were re-positioned as necessary using laborers.

CQA personnel monitored the deployment of the GCL rolls. During deployment, the

CQA personnel checked for the following:

. manufacturingdefects;

. damage that may have occurred during shipment, storage, and handling; and

o damage resulting from installation activities.

If any materials were observed to be damaged, the installer was notified and the

damaged materials were either discarded or repaired. CQA personnel observed repair

locations to verify conformance with the requirements of the CQA Documents.
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CQA personnel also periodically monitored the deployment of the GCL as well as its
condition after installation to ensure that the installer followed the following procedures:

e the GCL was unrolled and placed in a manner which kept the GCL in sufficient
tension to avoid excessive wrinkling and was securely anchored in the anchor

trench or ballasted with sand bags;

o the rolls were deployed with the woven geotextile in contact with the

geomembrane;

o adjacent GCL panels were overlapped a minimum of 6 inches along the length of
the panels and 12 inches along the width of the panels; and

o granular bentonite was added between overlap along the width of panels and

repaired areas;

. measures were taken to keep the GCL free of contamination and protected from

premature hydration; and

. geomembrane installation immediately followed installation of the GCL.

Any observed holes or tears in the GCL were repaired by the installer by placing a
patch of the same material over the hole or tear and at a distance of at least 1 ft beyond

the edges of the hole or tear. Granular bentonite was added around the damaged area

prior to overlaying the patch material. In areas where premature hydration of the GCL
was detected, the GCL was removed and replaced with new material.

5.3 COA of Textured Geomembrane

5.3.1 Conformance Testing and Documentation

A 60-mil textured geomembrane was installed as primary and secondary liners in
Cell 3. The 60-mil textured geomembrane, MicrospikerM HDPE, was supplied by Agru
America, Georgetown, South Carolina. Conformance samples of textured geomembrane

were collected (from the rolls produced for the project) by TRI, which coordinated with
the manufacturer to collect the CQA samples at Agru America's manufacturing plant.

TRI also performed the CQA confornance testing in accordance with the CQA

Documents on the samples of textured geomembrane collected.

The MQC certificates and test results and the CQA conforrnance test results were

reviewed by CQA personnel and were found to be in compliance with the CQA

Documents. The results of the MQC and CQA conformance tests are summarized rn

Tables 5-2A,5-28, and 5-2C. Table 5-2A presents the CQA and MQC test results for the

textured geomembrane. Table 5-2B presents the MQC test results for the resin used in
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the manufacture of the geomembrane lots and welding rods used for the project. Table 5-

2C presents MQC geomembrane properties for low temperature brittleness, dimensional

stability, and notched constant tensile load. Tables 5-2A, 5-28, and 5-2C indicate the

tests that were conducted, the required test frequencies, and the acceptance criteria in
accordance with the CQA Documents.

It is noted that Table 5-2A is organized with respect to the resin lot numbers and

indicates the roll numbers from each resin lot that were sampled and tested as part of the

MQC and CQA conformance testing. Each sheet of Table 5-2A also presents the total

number of rolls (and square footage) of the textured geomembrane received from the

respective resin lot number and the cumulative number of rolls (and square footage) of
the textured geomembrane received for the project (to evaluate the MQC and CQA test

frequencies for each lot and for the project).

A total of eleven (11) CQA conformance samples were tested for approximately

1,009,010 ft2 of textured geomembrane delivered to the site for installation in Cell 3. The

actual CQA test frequency of 1 test per 91,728 ft2 for the textured geomembrane

exceeded the minimum frequency of 1 test per 100,000 ft' required by the CQA

Documents. As a minimum, one conformance sample was tested during CQA from each

resin lot supplied for the project.

5.3.2 Field Monitoring Activities

5.3.2.1 Delivery and On-Site Storage

Upon delivery to the site, geomembrane rolls were stored in an area located south of
the Cell 3 construction area (i.e., future Ce1l 6 footprint) and stacked on an elevated

platform. The rolls were tlpically transporled by an off-road forklift with a spreader bar

attachment or using the nylon slings which were attached to each ro11. CQA personnel

periodically monitored the installer's delivery, unloading, and storage procedures to

ensure that the material was handled in an appropriate manner. The CQA personnel also

compared the roll numbers of the geomembrane rolls delivered to the manufacturer's bill
of lading. An inventory of the rolls delivered for the project was maintained by the CQA

personnel and is available upon request. This inventory also includes the rolls that were

approved for installation based on MQC and CQA test results and the rolls that were used

during construction. Only approved rolls were incotporated into the work.

5.3.2.2 Deplqtment

The geomembrane rolls were lifted using a spreader bar attached to an oftroad
forklift. The panels were positioned using laborers assisted by a track-mounted, low-
ground pressure, all-terrain vehicle (ATV).
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CQA personnel monitored the deployment of each geomembrane panel. During

deployment, the CQA personnel checked for the following:

manufacturin g defects ;

damage that may have occurred during shipment, storage, and handling; and

. damage resulting from installation activities, including damage as a consequence

of panel placement, seaming operations, or weather.

If any materials were observed to be damaged or deficient, the installer was notified

and the damaged materials were either discarded or repaired. CQA personnel observed

and documented the repair locations to verify compliance with the CQA Documents.

Details of the geomembrane panel placement were recorded by CQA personnel on panel

placement logs, which are included in Appendix B of this report.

5.3.2.3 Trial Seams

Prior to production seaming, the installer prepared geomembrane trial seams for each

piece of seaming equipment to be used. Additional trial seams were prepared

approximately every five hours or when field conditions changed. CQA personnel

evaluated the trial seams as follows:

trial seams were welded under similar conditions as production seaming;

test strips were cut from the trial seams at random locations with a die press;

four (4) test strips were tested using a field tensiometer and compared to the

passing criteria for the tests, which were as follows:

Fusion

Peel tests - a minimum bonded seam strensth of 78 lb/in (inside/outside); and

Shear test - a minimum bonded seam strenqth of 120lblin.

Extrusion

. Peel test - aminimum bonded seam strength of 70 lb/in; and

. Shear test - a minimum bonded seam strength of 108 lb/in.

If trial welds failed, the machine or welding process was adjusted and a new trial

seam was prepared. The new sample was tested to ensure compliance with the above
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strength requirements. The procedure was repeated, as needed, until passing results were

obtained.

Trial seam samples were not archived. Details of the trial seams, including the trial

seam test results, are included in Appendix B of this report.

5.3.2.4 Production Seams

Geomembrane production seaming operations were monitored by CQA personnel.

The majority of the geomembrane production seams were fabricated using double-track

fusion welders. Seam repairs were made using hand-held exttusion welders. Rub sheets

were periodically used during production seaming to provide a clean surface to weld

over. During or after fabrication, the geomembrane seams were visually examined for

workmanship and continuity. Geomembrane seaming logs are included in Appendix B of
this report.

5.3.3 Nondestructive Seam Testing

5.3.3.I Scope

Nondestructive testing of geomembrane seams was periodically monitored by CQA

personnel. All geomembrane seams were nondestructively tested for continuity by the

installer using the air pressure procedure for double-track fusion seams and the vacuum-

box test procedure for extrusion welded seams. Failed air pressure seams, if applicable,

were capped and then retested using vacuum-box test methods after determining the

failed seam length. Leaks identified using the vacuum-box method were repaired and

retested as described in Section 5.3.5.

5.3.3.2 Air Pressure Testing

Accessible double-track fusion seams were nondestructively tested using the air

pressure test. The procedure used by the installer for air pressure testing was as follows:

visually observe the integrity of the annulus of the section of seam being tested

and isolating the section by sealing the ends using heat and pressure;

inserl the needle of a pressure test apparatus into the annulus at one end of the

seam;

inflate the annulus to a gauge pressure between 25-30 psi with an air pump and

maintain the gauge pressure for at least 5 minutes;

repair faulty area in accordance with Section 5.3.5 if the pressure loss exceeds 3

psi or if the pressure does not stabilize; and
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. confirrn airflow through the entire annulus by releasing the air from the seam at

the opposite end from where the needle was inserted.

5.3.3.3 Vacuum-BoxTesting

The vacuum-box was used by the installer to nondestructively test extrusion seams

and repairs. The procedure used by the installer for vacuum testing was as follows:

e wet a strip of seam with a soapy solution;

place the vacuum-box assembly over the wetted area, close the bleed valve and

open the vacuum valve;

. force the box onto the sheet until a vacuum is observed;

examine the seam through the viewing window for a period of approximately 20

seconds for the occuffence of air bubbles:

. remove the assembly and continue the process over the entire length of the seam,

and

o record the location ofanv leaks.

Nondestructive seam test results for primary and secondary liner in Cell 3 are

presented in Appendix B. If nondestructive testing indicated that repairs were necessary,

repairs were made in accordance with procedures presented in Section 5.3.5. All repairs

were tested using the vacuum-box test procedure.

5.3.4 Destructive Seam Sample Testing

5.3.4. I Scopc

In accordance with the CQA Documents, CQA personnel identified and collected

geomembrane seam samples for destructive testing. The samples were tested by the off-

site geosynthetics laboratory TRI.

For a destructive seam sample to be considered as passing, the seam strength criteria

described in Section 5.3.2.3 had to be met for at least four out of the five test specimens

obtained from the sample. In addition, if one non-FTB failure was observed, the average

of the five test specimens had to meet the specified strength criterion.
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5.3.4.2 SamplingProcedures

Prior to the removal of the full seam sample, two geomembrane test strips were taken

by the installer from either end of the proposed destructive sample. Each strip was peel-

tested in the field. If the peel samples exhibited passing results, the adjacent destructive

seam sample was removed and tested. At each destructive seam sample location, a test

sample measuring approximately 12 in. across the seam and 42 in. along the seam was

obtained. The sample was divided into three pieces and distributed to: (i) the off-site
geosynthetics laboratory for testing. (ii) the installer, and (iii) the owner as an archive

sample.

5.3.4.3 Test Results

Off-site laboratory testing of geomembrane seam samples was performed in
accordance with the CQA Documents. At the off-site geosynthetics laboratory, five 1-in

wide test specimens were removed from the destructive seam sample using a die press.

On a calibrated tensiometer, five test specimens were peel-tested for adhesion strength.

For fusion seams, peel tests were performed on both the bottom (inside track) and top

(outside track) edges. Additionally, five specimens were tested for shear strength. The

seam acceptance/rejection criteria described in Sections 5.3.2.3 and 5.3.4.1 were used to

evaluate the destructive seam samoles.

The destructive seam t.rt r"rutt, for primary and secondary liners installed in Cell 3
are presented in Tables 5-3A and 5-3B, respectively. For the primary liner installed in
Cell 3, fifty three (53) destructive seam samples were tested for a total seam length of
24,466 ft (approx.). This coresponds to an approximate sample frequency of 1 per 462lf
of seam. For secondary liner installed in Cell 3, fifty two (52) destructive seam samples

were tested for a total seam length of 24,901 ft (approx.). This corresponds to an

approximate sample frequency of 1 per 479Lf of seam. The actual destructive seam test

frequencies exceeded the minimum frequency of 1 per 500 lf of production seams

required by the CQA Documents.

A total of 105 destructive seam samples were tested during the installation of the

geomembrane liners. All geomembrane seam samples tested destructively during

construction of Cell 3 met the strensth criteria noted in Section 5.3.2.3.

5.3.5 GeomembraneRepairs

The repair procedures presented in this subsection were used by the installer to patch

holes and tears, spot-extrude impact damage or other minor defects, and for grinding and

extrusion welding small sections of failed fusion seams (if the exposed edge was

accessible). In the cases where patches or caps were used to repair the damaged
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geomembrane (i.e., small holes, tears, or on seams which failed nondestructive

destructive testing), an approximately 72-rn wide capping strip was used.

During the repair or panel tie-in operations, the following procedures were

implemented:

o technicians and seaming equipment used were required to pass trial welds;

o patches or caps extended at least 6 in. beyond the edge of the defect and all

cofilers were rounded; and

o repairs were tested using vacuum box and visually observed for continuity.

Repair summary logs prepared by GeoSyntec during CQA activities are included

Appendix B of this report. Record drawings illustrating layout of panels, location

seams, destructive samples, and repairs are included in Appendix C.

COA of Primary Geocomposite

5.4.1 Conformance Testing and Documentation

The primary geocomposite used was PermaNet UL manufactured by Gundle/SLT

Environmental, Inc (GSE), Houston, Texas. The primary geocomposite confonnance

samples were collected by TRI, which coordinated with the manufacturer to collect the

CQA samples at the GSE's manufacturing plant in Houston, Texas. TRI also performed

the CQA conformance testing on the samples of primary geocomposite collected.

The MQC certificates and test results and the CQA confonnance test results were

reviewed by CQA personnel and were found to be in compliance with the CQA

Documents. The results of the MQC and CQA conformance tests for 251 rolls (521 ,100
ft2; of primary geocomposite are summarized in Tables 5-4A,5-48, and 5-4C. Table 5-

4,{ presents the CQA and MQC test results for the primary geocomposite rolls produced

for the project. Table 5-4B presents the MQC test results for the geotextile rolls used to

manufacture the primary geocomposite rolls produced for the project. Table 5-4C

presents the MQC test results for the geonet rolls used to manufacture the primary
geocomposite rolls for the project.

Table 5-4A presents the CQA and MQC test results for the primary geocomposite

rolls and CQA test results for the geotextile component of the primary geocomposite.

Table 5-4A also indicates the tests conducted, the required test frequencies, and the

acceptance criteria in accordance with the CQA Documents. A total of five (5) CQA

conformance samples were tested for 521,700 ft' of primary geocomposite^approved for

installation in Cell 3. The actual CQA test frequency of 1 test per 87,900 ft' (approx.) of

1n

of

5.4
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the primary geocomposite exceeded the minimum frequency of 1 test per 200,000 ft2

required by the CQA Documents. As noted in Table 5-4A, a minimum of one

conformance sample was tested during CQA from each geocomposite lot.

It is noted that during CQA and MQC testing, the transmissivity of the primary
geocomposite was measured under compressive stresses of 500 psf and 10,000 psf for
100 hours. The tests were performed with the primary geocomposite sandwiched

between 60-mil textured geomembrane and the soil actually used as part of the protective
soil layer. The transmissivity of the primary geocomposite reported in Table 5-4A is the

minimum transmissivity measured during the 100-hour test.

Table 5-4B presents the MQC test results for the geotextile component of the

primary geocomposite rolls approved for the project. Several rolls of primary
geocomposite were manufactured from the same roll of geotextile. Approximately
1,054,200 ft2 of geotextile was used to manufacture the primary geocomposite rolls for
the project. As parl of the MQC testing, twenty six (26) geotextile rolls were tested for
mass per unit area, grab strength, trapezoidal tear strength, and puncture strength.

Apparent opening size, burst strength and permittivity tests were performed on 7

geotextile samples. The approximate MQC test frequency of 1 test per 40,500 ft2 1or
150,600 ft2; for the geotextile component of the primary geocomposite meet the

minimum frequency of 1 test per 100,000 ft2 (or 250,000 ft2) required by the CQA
Documents for the respective tests.

Table 5-4C presents the MQC test results for the geonet component of the primary
geocomposite rolls approved for the project. Several rolls of primary geocomposite were

manufactured from the same roll of geonet. Twenty six (26) geonet rolls were tested for
521 ,700 ft2 of geonet used to manufacture the primary geocomposite for the project. The

MQC test frequency of 1 test per 20,300 ft2 lapprox.) for the geonet component of the
primary geocomposite rolls exceeded the minimum frequency of 1 test per 100,000 ft2

required by the CQA Documents.

5.4.2 Field Monitoring Activities

5.4.2.1 Delivery and On-Site Storage

Upon delivery to the site, primary geocomposite rolls were stored in an area located

south of the Cell 3 constmction area (i.e., future Cell 6 footprint) and stacked on an

elevated platform. The rolls were typically transporled by an off-road forklift. CQA
personnel periodically monitored the installer's delivery, unloading, and storage

procedures to ensure that the material was handled in an appropriate manner. The CQA
personnel also compared the roll numbers of the primary geocomposite rolls delivered to

the manufacturer's bill of lading. An inventory of the rolls delivered for the project was

maintained by the CQA personnel and is available upon request. This inventory also
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includes the rolls that were approved for installation based on MQC and CQA test results

and the rolls that were used during construction. Only approved rolls were incorporated

into the work.

5.4.2.2 Deplqtment

CQA personnel monitored the deployment of the primary geocomposite for the

following:

. manufacturingdefects;

. damage that may have occurred during shipment, storage, and handling; and

o damage resulting from installation activities.

If the materials were observed to be damaged, the installer was notified and the

damaged materials were either discarded or repaired. CQA personnel observed repair

locations to verify conformance with the CQA Documents.

CQA personnel periodically monitored the deployment of the primary geocomposite,

as well as its condition after installation, to confirm that the installer took measures to:

. securely anchor the geocomposite in the anchor trench or ballast it with sand

bass:

o unroll the geocomposite down the slope (i.e., rolls were aligned perpendicular to

the slope contours) in a manner that kept the panel in sufficient tension to avoid

excessive wrinkline:

avoid entrapment of dust, stones, or other objects that would damage or clog the

geocomposite;

o avoid damaging the underlying geomembrane during deployment;

overlap the bottom geotextile edges;

secure the geonet component of
fasteners, installed on a maximum
end seams; and

adjacent geocomposite panels with nylon

5-ft spacing laterally and at 1-ft spacing on

. overlap and continuously sew the upper geotextile edges.

Any observed holes in the geotextile component of the primary geocomposite were

repaired by placing a patch of non-woven geotextile over the hole that extended at least
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one foot beyond the edge of the hole. These patches were continuously thermally bonded

to the undamaged portion of the geocomposite. This method was also used along the tie-

in at the toe of the slope and along trimmed panels. Any observed holes or tears in the

geonet component of the composite were repaired by the installer by placing a patch of
the same material over or under the hole or tear, at least 2-ft beyond the edges of the hole

or tear. These patches were secured using nylon fasteners, followed by thermal bonding

of the uppermost geotextile of the patch to the undamaged portion of the geocomposite.

f.f CQA of Secondarv Geocomposite

5.5.1 Conformance Testing and Documentation

The secondary geocomposite used was FabriNet geocomposite manufactured by
GSE. The secondary geocomposite conformance samples were collected (from the rolls
produced for the project) by TRI, which coordinated with the manufacturer to collect the

CQA samples at the GSE's manufacturing plant in Houston, Texas. TRI also performed

the CQA conformance testing on the samples of the secondary geocomposite collected.

The MQC certificates and test results and the CQA conforrnance test results were

reviewed by CQA personnel and were found to be in compliance with the CQA

Documents. The results of the MQC and CQA conformance tests results for 198 rolls
(545,500 ft2) are summarized in Tables 5-5A, 5-5B, and 5-5C. Table 5-5A presents the

CQA and MQC test results for the secondary geocomposite rolls produced for the project.

Table 5-5B presents the MQC test results for the geotextile rolls used to manufacture the

secondary geocomposite rolls for the project. Table 5-5C presents the MQC test results

for the geonet rolls used to manufacture the secondary geocomposite rolls for the project.

Table 5-5A presents the CQA and MQC test results for the secondary geocomposite

rolls and CQA test results for the geotextile component of the secondary geocomposite.

It includes the tests conducted, required test frequencies, and acceptance criteria in
accordance with the CQA Documents. A total of six (6) CQA conformance samples

were tested for approximately 600,000 ft2 of secondary geocomposite delivered to the site

for installation in Cell 3. The actual CQA test frequency of 1 test per 90,900 ft' (approx.)

of the secondary geocomposite meets the minimum frequency of 1 test per 200,000 ft'
required by the CQA Documents. As noted in Table 5-5A, a minimum of one

conformance sample was tested during CQA from each geocomposite lot.

It is noted that during CQA and MQC testing, the transmissivity of the secondary

geocomposite was measured under compressive stresses of 500 psf and 13,500 psf for
100 hours. The tests were performed with the secondary geocomposite sandwiched

between a GCL and a 60-mi1 textured geomembrane. The transmissivity of the

secondary geocomposite reported in Table 5-5A is the minimum transmissivity measured

during the 1O0-hour test.
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Table 5-5B presents the MQC test results for the geotextile component of the
secondary geocomposite rolls approved for the project. Several rolls of secondary
geocomposite were manufactured from the same roll of geotextile. Thirty seven (37)
geotextile rolls were tested for approximately 1,091,000 ft'of geotextile used to
manufacture the secondary geocomposite rolls for the project. The MQC test frequency
of 1 test per 29,500 ft2 (approx.) for the geotextile component of the secondary
geocomposite exceeded the minimum frequency of 1 test per 100.000 ft2 required by the

CQA Documents.

Table 5-5C presents the MQC test results for the geonet component of the secondary
geocomposite rolls approved for the project. Several rolls of secondary geocomposite

were manufactured from the same roll of geonet. Thirty (30) geonet rolls were tested for
5ll ,940 ft2 of geonet used to manufacture the secondary geocomposite rolls delivered for
the project. The MQC test frequency of 1 test per 17,300 ft' lapprox.) for the geonet

component of the secondary geocomposite exceeded the minimum frequency of 1 test per

100,000 ft2 required by the CQA Documents.

5.5.2 Field Monitoring Activities

5.5.2.1 Deliveryt and On-Site Storage

Upon delivery to the site, secondary geocomposite rolls were stored in an area

located south of the Cell 3 construction area (i.e., future Cell 6 footprint) and stacked on

an elevated platform. The rolls were typically transpofied by an off-road forklift. CQA
personnel periodically monitored the installer's delivery, unloading, and storage

procedures to ensure that the material was handled in an appropriate manner. The CQA
personnel also compared the roll numbers of the secondary geocomposite rolls delivered

to the manufacturer's bill of lading. An inventory of the rolls delivered for the project
was maintained by the CQA personnel and is available upon request. This inventory also

includes the rolls that were approved for installation based on MQC and CQA test results

and the rolls that were used during construction of Cell 3. Only approved rolls were

incorporated into the work.

5.5.2.2 Deplqtment

CQA personnel monitored the deployment of the secondary geocomposite for the

following:

o manufacturingdefects;

o damage that may have occurred during shipment, storage, and handling; and

o damage resulting from installation activities.
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If the materials were observed to be damaged, the installer was notified and the

damaged materials were either discarded or repaired. CQA personnel observed repair

locations to verify conformance with the CQA Documents.

CQA personnel periodically monitored the deployrnent of the secondary

geocomposite, as well as its condition after installation, to confirm that the installer took

measures to:

. securely anchor the geocomposite in the anchor trench or ballast it with sand

bags;

o unroll the geocomposite down the slope (i.e., rolls were aligned perpendicular to

the slope contours) in a manner that kept the panel in sufficient tension to avoid

excessive wrinkling;

avoid entrapment of dust, stones, or other objects that would damage or clog the

geocomposite;

. avoid damaging the underlying geomembrane during deployment;

overlap the bottom geotextile edges;

secure the geonet component of adjacent geocomposite panels with nylon

fasteners, installed on a maximum 5-ft spacing laterally and at l-ft spacing on

end seams: and

. overlap and continuously sew the upper geotextile edges.

Any observed holes in the geotextile component of the secondary geocomposite were

repaired by placing a patch of non-woven geotextile over the hole that extended at least

one foot beyond the edge of the hole. These patches were continuously thermally bonded

to the undamaged portion of the geocomposite. This method was also used along the tie-

in at the toe of the slope and along trimmed panels. Any observed holes or tears in the

geonet component of the composite were repaired by the installer by placing a patch of
the same material over or under the hole or tear, at least 2-ft beyond the edges of the hole

or tear. These patches were secured using nylon fasteners, followed by thermal bonding

of the uppermost geotextile of the patch to the undamaged portion of the geocomposite.
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CQA of Non-Woven Geotextile

5.6.1 Conformance Testing and Documentation

A non-woven geotextile was used as filter fabric to surround the aggregate in the

leachate collection system and as a separator in the leachate sump in Cell 3. The 8-

ozlyd2, needle-punched, non-woven geotextile (GT-180) was manufactured by SKAPS

Industries in Commerce, Georgia. The CQA conformance sample for the non-woven

geotextile was collected by GeoSyntec on-site and shipped to TRI. TRI performed the

CQA conforrnance testing on the sample of the non-woven geotextile collected.

The MQC certificates and test results and the CQA confofinance test results were

reviewed by CQA personnel and were found to be in compliance with the CQA
Documents. The results of the MQC and CQA conformance tests are summarized in
Table 5-6. Table 5-6 also indicates the tests that were conducted, the required test

frequencies, and the acceptance criteria in accordance with the CQA Documents.

A CQA conformance samples was tested for approximately 40,500 ft2 of the non-

woven geotextile delivered to the site for installation in Cell 3. The actual CQA test

frequency of 1 test per 40,500 ft2 of non-woven geotextile exceeded the minimum testing

frequency of 1 test per 100.000 ft2 required by the CQA Documents.

5.6.2 Field Monitoring Activities

5.6.2.1 Deliveryt and On-Site Storage

Upon delivery to the site, non-woven geotextile rolls were stored in an area located

south of the Cell 3 construction area (i.e., future Cell 6 footprint) and stacked on an

elevated platform. The rolls were typically transported by an off-road forklift. CQA
personnel periodically monitored the installer's delivery, unloading, and storage

procedures to ensure that the material was handled in an appropriate manner.

5.6.2.2 Deplqtment

CQA personnel monitored the deployment of the non-woven geotextile rolls for
manufacturing defects; damage that may have occurred during shipment, storage, and

handling; and damage resulting from installation activities. If any materials were

observed to be damaged, the installer was notified and the damaged materials were either

discarded or repaired. CQA personnel observed repair locations to verify conformance

with the requirements of the CQA Documents.

After deployment of the geotextile, CQA personnel obsenred that the installer

overlapped geotextile panels end-to-end a minimum of 24-rn. and continuously sewed the

6-in overlap.
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5.7 Interface Friction Testing

As discussed in Section 2, the liner system in Cell 3 consists (from top to bottom) of
the protective soil layer, primary geocomposite, primary liner, primary GCL, secondary
geocomposite, secondary liner, secondary GCL and prepared subbase. Tests were
performed in accordance with the CQA Documents to evaluate the interface shear

strength for the various components of the liner system and the internal strength of the

GCL. All tests for interface shear strensth and the intemal strensth of the GCL were
performed by SGI

The interface shear and the intemal strength tests'were performed as parl of CQA and

MQC testing. The tests were performed using samples of geospthetics collected from rolls
that were actually installed in Cell 3. The soils for the protective soil layer and liner subbase

were obtained from the Bronsons Borrow Pit and were similar to the sandy soils used in
construction. The following rolls of geospthetics were used for the CQA interface shear

and the internal strensth tests:

GCL - Roll #3284 (Lot #'s 200626CY);

Textured geomembrane -Roll #324465.06 (Lot # 8160355);

Primary geocomposite - Roll #131205318 (Lot # CT8610551); and

Secondary geocomposite - Roll #13 12021 95 (Lot #CSN6 1 075 I ).

The 6 different interfaces between the various components of the liner system and the

intemal strength of the GCL were tested at normal stresses of 5,000, 10,000, and 15,000 psf.

Peak (at small displacement) and residual (at large displacements) shear strengths were

measured at each normal stress. The interface shear tests were conducted under

wetted/saturated conditions. GCL was soaked and consolidated prior to testing. The

following liner system interfaces were tested (from top to bottom):

(1) Protective soil layer lTri-planar geocomposite;

(2) Tri-planar geocomposite / Textured geomembrane;

(3) Textured geomembrane IGCL (woven side);

(4) GCL (non-woven side) / Bi-planar geocomposite;

(5) Bi-planar geocomposite / Textured geomembrane;

(6) GCL (non-woven side) i Subbase soil; and

(7) Intemal strength of the GCL.

The minimum shear strengths required by the CQA Documents are presented in Table
5-7 A. The measured peak and residual shear strengths for all the tests performed are

summarized in Table 5-7B. Figures 5-1 and 5-2 present the peak and residual shear

strengths, respectively, for the interface shear and the intemal strength tests performed. As
noted, the measured peak and residual shear strengths exceeded the minimum specification
requirements.
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Table 5-2B

MQC TEST RESULTS FOR RESIN USED TO MANUFACTURE TEXTURED
GEOMEMBRANE

Product Name Supplier Name
Density

(gicm3;
Melt Index
(g/10 min)

Percent of
Reclaimed Polymer

TEST

STANDARD

ASTM

D1505
ASTM
D 1238

PROJECT

SPECS.
> 0.932 < 1.0 0%

TESTING
FREQUENCY

1 per Lot

Geomembrane
Lot Number

TEST RESULTS
PASS/FAIL

(P/F)

B 1 60355
Marlex Polyethylene

K307 Bulk
Agru 0.s37 0.22 0% r

B1 60356
Marlex Polyethylene

K307 Bulk
Agru 0.936 0.24 00k P

81 60352
Marlex Polyethyiene

K307 Bulk
Agru 0.937 0.26 0% r

8151191
Marlex Polyethylene

K307 Bulk
Agru 0.947 0.28 o% P

FQ0952/Cell 3 17,Oct-06



Table 5-2C

MISCELLANEOUS MQC TEST RESULTS FOR 60-mil TEXTURED GEOMEMBRANE (AGRU AMERICA)

Dimensional Stability
(%)

Notched Constant Tensile
Load
(hrs)

ItrJl
STANDARD

ASTM
D 1204

ASTM
D 5397

PROJECT

SPECS.
<+2 > 200

TESTING

FREQUENCY
1 per Lot 1 per 400,000

Geomembrane
Lot Number

Geomembrane
Roll Number

TEST RESULTS
PASS/FAIL

(P/F)

B1 60355 222601-06 N/A 404 P

Bl 6035s 324346-06 -0.38 NiA Y

B1 60356 324589-06 -0.15 201 P

B1 60352 3251 15-06 -0.53 239 Y

8151191 1 501 1 5-05 -0.54 N/A r

FQ0952/Cell 3 '17-Oct-06
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Table 5-4A

cQA AND MQC TEST RESULTS FOR PR|MARY GEOCOMPOSITE (GSE)

CONSTRUCTION QUALITY ASSURANCE (CQA)
MANUFACTURING QUALITY

coNTROL (MOC)

PROPERTY

GEOTEXTILE GEOCOMPOSITE GEOCOMPOSITE

Mass per

Jnil Area

(ozlyd2\

Grab

Strength 
2

{lb)

Trapezoidal
Tear

Strength 
2

(tb)

Apparenl

Opening

Size
(mm)

Permittivit)

(sec-')

Transmissivity

(m%ec)

Peel

Strength

{lb/in)

Transmissivity

(m'?lsec)

Peel

Strength
(lb/in)

TEST
STANDARD

ASTN,,I

D 5261

ASTM

D 4632
ASTM

D 4533

ASTM

D 4751

ASTM

D 4491

ASTN,4

D 4716
ASTM

F 904

ASTM

D 4716
GRI

GC7

PROJECT

SPECS.
> 180 < 0.21

> 3.0x10 3

al 500 psf
> 1 .0x10'3

at 10,000 psf
> 1.0

> 3.0x1 0-3

at 500 psf

> 1 .0x10'-

at 1 0,000 > 1.0

TESTING

FREQUENCY
1 per 200,000 ft'?a 1 per 500,000 ft2 

a '1 per 200,000 ft'?a 'I per 100,000 ft'za

GEOCOMPOSITE

ROLL NUMBER
LOT NO. CQA TEST RESULTS MAC TEST RESULTS (P/F)

MQ(

131204937 c826020803 8.5 243 B4 0.21 1.94 5.'1x'10 3.0x10 1 1.4 4.7x103 2.6x10-3 1.1 P P

1 31 205378 cTB610551 9.6 258 11'l 5.7x1 0-3 9.9x1 0-3 1.0 4.6x'10-3 3.2x10-" 1 .'l P P

1 31 205456 cTB61 0560 8,5 247 95 4.5x1 0-3 3.1x10-3 2.5 2.6x10 3 3.0 P

131216705

c826061202

9.1x10 3 3.0x10'3 2.0 P

1 31 21 6655 8.7 264 B.5xl 0-3 4.6x10-3 4.1 6.1x 10'3 3.0x10-3 2.3 P P

131216702 9.0 275 9-7x10-3 5.6x10 3.1 P

1 31 21 6755 7.1 x1 03 2.2x10'3 2.7 P

Noles:
1 Smaller of top and bottom average mass per unit area
2 Smaller of average value in machine or cross-machine direction.
3 Smaller of top and bottom average peel strength.
a A minimum of '1 test per lot was required.

Werage Roll Area:

total No. of Rolls:

l-otal Area of Rolls:

2,100

251

527.100

ft

ft-
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MQC TEST RESULTS FOR

PRIMARY

Table 5-48

GEOTEXTILE USED TO MANUFACTURE
GEOCOMPOSTTE (GSE)

PROPERTY

Mass per

Unit Area

(ozlyd2)

Grab

Strength 
1

(tb)

Trapezoidal

I eaf 5trengtn
(tb)

Puncture

Strength
(tb)

Mullen Burst Strength, (psi)

or

CBR Puncture Strength, (lb)2

Apparent
Opening Size

(mm)

Permittivity

(sec-1)

TEST
STANDARD

ASTM
D 5261

ASTM
D 4632

ASTM
D 4533

ASTM
D 4833

ASTM
D 3786

(Burst Strength)

ASTM
D 6241
(CBR)

ASTM
D 4751

ASTM
D 4491

PROJECT
SPECS.

>R > 180 > -7E. > 350 > 449 < 0.21 >n6

TESTING

FREQUENCY
1 per 100,000 ft2 1 per 250,000 ft2

GEOTEXTILE
ROLL NUMBER

TEST RESULTS
PASS/FAIl

(P/F)

130210557 89 260 124 157 532 0 18 1.9

130212541 9_1 227 I to 39 392 0.18 1.5 P

't30212542 8.2 227 116 35 392 0.18 P

130212546 c3 253 106 38 424 0.1 8 Y

130212573 9.4 272 1?5 144 410 0.18 t.o P

13021?591 9.1 251 110 44 390 0.18 6 P

130212584 9.5 264 lol 162 460 0 '18 .6 Y

1302 25S9 85 263 118 147 410 0_ 18 6 Y

1302 2602 I 253 124 138 420 0.18 6 P

1302 2604 9 253 24 146 420 0.18 6

1302 2606 8.6 241 8 134 412 018 6 P

1302 2609 8.8 241 8 1 41 0.18 .6 P

1302 2610 8.6 263 6 '150 404 0.18 .6 P

1302 2613 9 263 6 163 404 0, 6 P

1302 2620 9,2 248 05 tJo 390 0.18 t_o P

1302 2626 8.4 262 8 .1 | 402 0.18 r

30i ?6?9 8.8 262 8 54 402 0.18 7

1302 2631 86 248 116 33 414 0.18 7 P

1302 8_6 256 0 462 0.18 9 P

1302 4571 8.S 225 98 396 0.18 2.2 P

302 4587 8.6 265 132 58 492 0.18 a) P

1 3021 4590 9.2 265 132 29 492 0.18 2.2 P

130214678 9 239 103 44 506 0.18 2 P

2006s37475 8.6 281 120 42 517 0.21 0.7 P

2006937480 8.8 236 96 45 430 0. 2.4 P

20068941 69 10.5 326 105 '175 520 0. 2.4 P

2006894172 9.8 305 169 504 0.21 2.4 P

20068941 82 9.6 z6z 18 172 509 0. 2.4 F

20068941 9B s.0 247 02 153 484 0.21 2.4 P

2006894255 OA 291 112 too 474 0 2.4 P

2006903431 8.6 277 136 163 469 0 2.4 P

2006937s38 10.4 3'10 'l 13 175 ctl 0 2.4 P

Note:
1 Smaller value in machine and cross-machine directions.

' A frequnecy of 1 per 250,000 ft2 was accepted.
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Table 5-4C

MQC TEST RESULTS FOR GEONET USED TO MANUFACTURE
PRTMARY GEOCOMPOSTTE (GSE)

PROPERTY
Polymer
Density

(g/cm3)

Carbon
Black Content

(%)

Thickness
(mil)

TEST i
STANDARD

ASTM
D 1505

ASTM
D 1603

ASTM
n 510q

PROJECT

SPECS.
> 0.93 2to3 > 200

TESTING
FREQUENCY 1 per 100,000 ft2

GEONET
ROLL NUMBER

LOT NO. TEST RESULTS
PASS/FAIL

(P/F)

13 204937 0.962 2.2 341 P

IJ 204938 c826020803 0.963 2.2 P

204948 0.963 2.4 334 P

131205374

cTB610551

0.963 .A 330 P

1? 205381 0.962 z-Y P

13 20539't 0.964 JZO P

131205401 0.962 .A 321 P

131205413

cT8610560

0.964 .A 319 P

131205421 0.962 2.5 317 P

131205431 0.962 2.4 339 P

131205441 0.963 .A 321 P

1 31 205453 0.964 2.4 310 P

1 31 205463 0.962 2.5 314 P

131205473 0.964 z.c 316 P

1 31 21 665s 0.962 2.6 342 P

1 312'l 6656 0.962 2.6 336 P

tJ tz toooo 0.963 2.5 335 P

tJ tz too/o 0.963 z-4 P

1 31 21 6686 0.961 z-J 333 P

1 31 21 6696 0.962 2.6 341 P

131216706 0.962 2.4 336 P

131216716 0.962 2.5 JJC) P

131216726 0.962 P

131216736 0.962 334 P

131216746 0.962 aA JJb P

131216756 0.962 2.5 335 P

Area of Geonet Rolls:
No. of Geonet Rolls Tested:
Test Frequency:

527,100
26

20,273

ft2

ft21 per
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Table 5-5A

cQA AND MQC TEST RESULTS FOR SECONDARY GEOCOMPOSITE (cSE)

coNSTRUCT|ON QUALTTY ASSURANCE (COA)
MANUFACTURING QUALITY

coNrRoL (Moc)

PROPERTY

GEOTEXTILE GEOCOMPOSITE GEOCOMPOSITE

Mass per

Unit Area 1

(ozlyd2\

Grab

Strength 
2

(rb)

frapezoida
Tear

Strength 
2

(tb)

Appareni

Opening

Size
(mm)

Permittivit

(sec'')

Transmissivity

(m'?isec)

Peel

Strenglh
(lb/in)

Transmissivity

(m'zlsec)

Peel

Strength 
3

(lb/in)

TEST
STANOARD

ASTN,I

D 5261
ASTM

D 4632
ASTM
D 4533

ASTM
D 4751

ASTM
D 4491

ASTM

o 4716
ASTM

F 904

ASTM
D 4716

GRI

GC7

PROJECT

SPECS.
< 0.21

> 5.0x10-a

at 500 psf

> 1 .5x1 0"
at 1 3,500 > 1.0

> 5.0x'10-a

at 500 psf

z 1.5x1Or

at 1 3,500 > 1.0

TESTING

FREQUENCY
1 per 200,000 ft'2a 1 per 500,000 fl'?4 1 per 200,000 ft'a 1 per 100,000 ft?a

GEOCOMPOSITE

ROLL NUMBER

LOT

NO.
IEST RESULTS TEST RESULTS

PASS/FAIL

(P/F)

CQA MQC

131202749 csN61 0751 Fails Fails F

13',t202774 csN61075'1 5.0'10 3 3.6.10{ P

131202782 csN610751 9.1 255 89 0.16 1.62 6.1x10'3 9.2x1 0-" 3.1

131216578 cB26061202 8.8 277 112 2.9x10'3 8.0x10'" 1.2 2.9x10 3.1 x1 0-a 2.1 p P

131217016 c060605A06 9.'1 308 134 2.4.10'3 2.8.1 o4 1.9 2.2x1O 2-3x10-a 2.O P

131217046 c06060sA06 3.0x10-3 2.3x1 0' 2.5 P

131217952 cTF6 1 0460 8.4 250 112 0.14 10'3 5.1x10'" 1.2 P

131217987 cTF610460 Not Tested s 4.5x10 4 2.8

131218017 cTF6l 0460 5.3x1 0 
3 2.0x1 0-" 2.2 P

131219105 c06061 5A03 8.4 239 104 3.4x10-3 5.4x10'a 2.5 5.3x10-3 1 -1x10-3 2.5 P P

1 31 21 9991 c826070604 8.6 243 87 5.0x10'3 3.6x10 a 4-0x1 0-3 7 .4x1}a '1.5 P P

1 Smaller of top and bottom average mass per unit area.
2 Smaller of average value in machine or cross-machine direction.
3 Smaller of top and bottom peel strength.
a A minimum of 1 test per lot was required.
5 Specimen was tested at 13,500 psf but accepted because it exceeded the required transmissivty at 5OO psf

Werage Roll Area:

lotal No. of Rolls:

total Area of Rollsi

198

545,490

ft'

f(
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Table 5-58

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
SEcoNDARY GEOCOMPOSTTE (GSE)

PROPERTY

Mass per

Unit Area

(ozlyd2)

Grab

srrengtn
(tb)

Trapezoidal

Tear Strength 
1

(tb)

Puncture
Strength

(tb)

Burst
Strength

(lb/in2)

Apparent
Opening Size

(mm)

Permittivity

(sec-1)

TEST
STANDARD

ASTM
D 5261

ASTM
D 4632

ASTM
D 4533

ASTM
D 4833

ASTM
D 3786

ASTM
D 4751

ASTM
D 4491

PROJECT

SPECS.
>A > 180 >75 > -tF. > 350 s 0.21 >n5

TESTING
FREQUENCY

1 per 100,000 ft2 1 per 250,000 ft2

GEOTEXTILE
ROLL NUMBER

TEST RESULTS
PASS/FAIL

(P/F)

130209121 8.2 ?32 121 123 428 0. 18 l.o

130209142 8.9 25A 10 139 4'J0 0.18 1.8 P

1 3021 0585 8.8 149 158 536 0.18 1.9 P

1 302 1 0s86 9.2 zal 149 It6 536 0.'18 1.9 P

130210702 9.6 280 133 183 536 0.18 1.8
P

130211231 9.1 253 122 175 524 0.18 20 P

130211241 9.'l 247 114 134 450 018 IO
r

130211242 8.8 244 104 149 484 0.18 t-o
P

130212524 9.1 71 120 164 406 0_ 18 t_c P

130212558 8.3 248 104 134 406 0_ 18 1.8 Y

130212560 8.8 248 104 1?9 406 0.'18 1.8
Y

130212568 9.0 249 1) 142 396 0.18 1.8 Y

1 3021 2569 9.0 249 112 142 396 0.18 1.8 r

30049557 8.5 102 135 0.2 t.c Y

300495s9 8.5 233 102 135 427 0.2 1.5
v

30049561 8.2 227 97 '131 431 0.2
V

30049565 8.5 229 s7 131 431 o2 1
P

3001 897.3 86 247 118 130 44 o.2 1.7 P

3001 89708 8.6 247. 1'18 130 02 1.7 P

3001 8971 2 9.0 262 118 492 0.2 1.7 Y

300 1 8971 4 9.0 262 118 147 492 0.2 1.7 P

Note:
t Smaller value in machine or cross-machine direction.
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Table 5-5B (continued)

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
SEcoNDARY GEOCOMPOSTTE (GSE)

PROPERTY

Mass per

Unit Area

(ozlyd2)

Grab

Strength 1

(tb)

Trapezoidal

Tear Strength 
1

(tb)

Puncture
Strength

(tb)

Burst
Strength

(lb/in2)

Appareni
Opening Size

(mm)

Permittivity
, -1.(sec )

TEST
STANDARD

ASTM
D 5261

ASTM
D 4632

ASTM
D 4533

ASTM
D 4833

ASTM
D 3786

ASTM
D 4751

ASTM
D 4491

PROJECT
SPECS,

>R > 180 >7\ >7q > 350 s 0.21 >n6

TESTING

FREQUENCY
1 per 100,000 ft2 1 per 250,000 ft2

GEOTEXTILE
ROLL NUMBER

TEST RESULTS
PASS/FAIL

(P/F)

2006937569 8.4 247 99 148 454 o.21 2.4 P

2006937571 276 10t 148 454 o.21 2.4 P

?006937577 8.8 247 107 148 437 0.21 1A P

2006937692 8.3 259 127 tc/ 451 0.21 aA Y

200693751 8 90 257 146 164 51 015 2.4 P

20068941 79 9_8 305 123 169 504 o.21 2.4

20068941 93 9.0 ?47 102 153 484 o.21 2.4 P

2006894203 8.9 234 101 160 510 8.21 2.4 P

2006894250 9.4 291 112 166 474 0.21 2.4 P

2006903424 9.1 276 122 167 490 0.21 .A v

200690341 2 9.4 320 t.1.1 163 536 0.21 2.4 P

2006903460 8.6 291 118 157 507 0.21 Z.J P

2006937527 8.8 272 110 too 505 0.21 2.3 P

2006937533 10.4 310 113 175 511 o.21 2_3 P

2006937535 10.4 310 113 175 3t I o.21 2.3 P

2006946881 9.6 283 114 157 451 o.21 2.3 r

200693763 8.6 265 149 170 483 0.1 5 0.7 P

2006937641 8.7 280 121 AFa 0.15 0.7 P

2006937598 8.9 ?75 109 155 426 0_ 15 0.7 t.

2006937607 8.4 245 103 135 429 0.15 0.7 P

2006937608 8.8 247 107 144 437 0.15 0.7 P

20069376 1 5 9.5 264 154 170 483 0_ 15 0.7 P

1 30225858 8.6 246 1'l 149 450 0.18 2.0 P

130225A6? 8.1 229 100 146 446 0.18 ?o

1302?5864 8.5 221 103 134 420 0.18 20 P

130?25A71 8.3 228 110 155 432 0.18 20 P

130225875 8.5 246 111 158 504 0.18 2.0 P

130225876 8.4 224 106 136 434 0.18 2.0 P

Note:
1 Smaller value in machine or cross-machine direction.
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Table 5-5C

MQC TEST RESULTS FOR GEONET USED TO MANUFACTURE
SEcoNDARY GEOCOMPOSTTE (GSE)

PROPERTY

Polymer
Density

(g/cm3)

Carbon
Black Content

(%)

Thickness
(mil)

TEST
STANDARD

ASTM
D 1505

ASTM
D 1603

ASTM
D 5199

PROJECT

SPECS.
> 0.93 2to3 > 200

TESTING
FREOUENCY

'1 per 100,000 ft2

GEONET
ROLL NUMBER

LOT NO. TEST RESULTS
PASS/FAIL

(P/F)

131202741

cNS61075'1

0 963 2.4 263 P

31202749 0 963 2.4 258 P

31202768 0 963 2 259 r

1?02769 0 963 2.3 251 P

131202779 0.964 2.5 263 P

131202795 0.963 2.4 260

131216578 c82606'1202 0_963 2.6 266 P

1 31 21 6579 0.963 2.5 268 P

1312'17016

c060605A06

0.962 2.5 262 P

131217027 0.963 2.5 zol P

'131217037 0_963 l.a 264

131217047 0 963 2.5 263 P

131217057 0.962 2.8 261 Y

13'l?17067

cTF6'10450

0.964 2.4 263 P

131?17952 0.965 )A 263 P

131217953 0 965 2.4 264 P

131217963 0.965 2.4 268 P

131217977 0.965 2.2 271 P

131217978 0.963 2.3 282 P

1312179A8 0.962 2.3 274 P

131218008 0.963 2.3 271 P

1 31 21 8018 0.964 2.3 270 P

131219105

c06061 5A03

0.963 24 290

131219106 0.963 2.4 292 P

1312191 16 0.962 2.3 294 P

131215126 0.966 2.3 297 P

1 31 21 9991

c826070604

0.964 2.4 284 P

131219992 0.963 290 P

131220002 0.965 2A 290 Y

131220012 0.963 2.3 288 P

Area of Geonet Rolls:

No. of Geonet Rolls Tested:

Test Frequency: 1 per

545,490

30

18,183

ft2

ft2
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GeoSyntec Consultants

6. CONSTRUCTION QUALITY ASSURANCE -- LEACHATE COLLECTION
SYSTEM

6.1 General

The leachate management system is comprised of the leachate collection,

transmission, and storage systems. The construction of the initial leachate transmission

and storage systems for Phase 1 development of the OHDF landfill was detailed in Cell

1A Certification Report. This section only includes CQA activities performed during

construction of the leachate collection system in Cell 3.

The leachate collection system in Cell 3 consists of a primary and a secondary

leachate collection system. The primary leachate collection system included 6-in

diameter SDR 11 HDPE perforated leachate collection pipe surrounded by gravel

aggregate and geotextile filter fabric at the toe of the perimeter berms on the north and

east sides of Cell 3. An additional leachate collection drain pipe (6-in diameter and SDR

11 HDPE) was provided in the center of Cell 3 floor to reduce the longest drainage path.

The primary geocomposite drain layer was discontinued at the central leachate collection

drain to force the leachate collected in west half of Cell 3 into the central leachate

collection drain. To protect the ends of primary geocomposite drainage layer on either

side of the central leachate collection drain, an additional geotextile was overlapped and

tack welded to the surface of the primary geocomposite. The leachate collection pipe

was provided with two rows of %-in perforations in the bottom Il3 of the pipe section.

Granular drainage materials meeting the requirements of #4 stone (per ASTM D 448)

was used as the gravel aggregate. An 8-ozlyd' needle-punched, non-woven geotextile

was used as the filter fabric. Four (4) cleanouts were installed along the inside slope of
the perimeter berm in Cell 3 to maintain the leachate collection system piping. The

cleanouts were constructed using 6-in diameter SDR 11 HDPE pipe and were finished

with a blind flange. The secondary leachate collection system included an additional6-ft
wide secondary geocomposite layer at the toe of the perimeter betm on the north and east

sides of Cell 3.

The Cell 3 sump included gravel beds covered with geotextile separator fabric and

three sump risers. The gravel beds for the primary and secondary sumps were separated

by the primary liner system. Granular drainage materials meeting the requirements for #4

stone (per ASTM D 448) were used in the 1.5-ft to 3-ft thick drainage beds. The

drainage beds were separated from the overlying liner protective layer by an 8-ozlyd2

needle-punched, non-woven geotextile separator fabric. Two primary and one secondary

sump risers were installed in the Cell 3 sump. The sump risers were constructed using

48-in diameter SDR 32.5 HDPE pipe and included a 1.5-in thick base plate and a bolted

flanged top lid. Each sump riser was provided with perforations in the bottom 1-ft and a

20-ft long, 8-in diameter, SDR 11 HDPE perforated collection pipe. The primary sump
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GeoSyntec Consultants

risers were connected to the secondary sump riser using a 3-in diameter SDR 11 HDPE
overflow pipe with a 3-in gate valve in accordance with the Construction Drawings.

The Cell 3 sump area included a 2-ft thick compacted low permeability soil layer
below the geosynthetic layers. The low permeability soil layer was placed, compacted,

and tested during the construction of the landfill perimeter berms as part of the Cell 1

construction as discussed in Cell 1A Certification Reporl. The top surface of the low
permeability soil layer was initially over-built to shed water. The top surface of the low
permeability layer was only graded as part of the Cell 3 construction. The geosynthetics

in the sump area were installed as discussed in Section 5.

Leachate from Cell 3 will be collected in the leachate collection system at the toe of
the perimeter berm, along the toe of the Cell 2lCell3 intercell berm, and along the center

of Cell 3, and will gravity flow to the Cell 3 sump. Leachate will be pumped from the

sump risers through the leachate transmission line to the leachate storage area. To

control the pumping and transfer of leachate, a sump control panel was installed as part of
the leachate system in Cell 3.

GeoSyntec's CQA personnel monitored the construction of the leachate collection

system. The field monitoring and testing activities performed by the CQA personnel

during construction of the leachate collection system are discussed below. After
construction of the leachate collection system was complete, the collection pipe was

flushed out by pumping water from a water truck into the cleanout pipes located furthest

from the sump. This ensured that the leachate collection system piping was free flowing.

6.2 HDPE Pipe

All pipes used in the constmction of the leachate collection system were SDR 11

HDPE pipes except for the sump risers, which were constructed using SDR 32.5 HDPE
pipes. The MQC certificates for the HDPE pipes were reviewed by the CQA personnel

and were found to be in compliance with the requirements of the CQA Documents.

HDPE pipe sections were joined using butt-fusion welding and electro fusion coupler

techniques. CQA personnel periodically monitored the butt-fusion welding techniques to

ensure that industry-accepted procedures were used during construction. CQA personnel

also verified the diameter of and perforation details (size, number of rows, orientation)
for the different pipes used in the leachate collection system.

6.3 Granular Drainage Materials

Granular drainage materials meeting the requirements of #4 stone (per ASTM D
448) were used in Cell 3 leachate collection system and the leachate sump. The #4 stone

was supplied by Conrad Yelvington, Florida.
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The QC certificates and test results were reviewed by CQA personnel and were
found to be in compliance with the CQA Documents. The hydraulic conductivity (per

ASTM D 2434) of the #4 stone was measured to be 59 cm/sec, which exceeded the CQA
Documents requirement of 10 cmlsec. A carbonate content test (per ASTM D 3042) was

also performed on the #4 stone granular drainage materials during the QC testing. The #4

stone used in construction of the leachate collection system was found to be almost
insoluble (less than 2 percent soluble) to 6N hydrochloric acid used in the test.

CQA personnel periodically monitored the placement of the granular drainage
material to ensure (i) the underlying geosynthetics were not damaged; (ii) the perforated
pipes were properly surrounded by the drainage materials and the geotextile; and (iii) the

drainage materials were placed in accordance with the requirements of the CQA
Documents.

6.4 Pressure Testing

The leachate transmission line between the Cell 3 sump and leachate transmtsston

manhole no. 3 (MH-3) was pressure tested to detect any leaks or defective pipe joints.

The hydrostatic pressure testing was performed by pressurizing the pipe using the

sump pump. The leachate transmission line segment was fi1led with water and

pressurized. The hydrostatic pressure was maintained for at least t hour. No drop in the

hydrostatic pressure was observed.

6.5 Sump Pumps and Control Panel

Leachate collected in the leachate sumps will be extracted and pumped to the

leachate storage area by two 7.5-hp electric Tsurumi dewatering pumps located in the

primary sump risers and one 2-hp electric Tsurumi dewatering pump located in the

secondary sump riser. The pumps are controlled by a control panel located at the Cell 3

sump near the top of the sump risers. The sump pumps and the associated control panel

were supplied by Sligo Systems, Inc. (Sligo), Ormond Beach, Florida.

The following tests were performed after installation of the pumps and control
system at the Cell 3 sump area to confirm proper operation of the pumps and pump

control nanel.

o Sump pumps were tested in place by flooding the Cell 3 sump. Each pump was

connected to a piping assembly containing a pressure gauge, meter valve, and a

flow meter. The pumps were tumed on and the pressure and flow rate of each

pump was recorded. The pressure and flow rate data for each pump was

compared to the pump curves provided by Sligo;
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Transducer settings were checked to confirm that the pumps and alarms were
activating correctly; and

The installed system components were visually checked for compliance with the
requirements of the project documents.
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7. CONSTRUCTION QUALITY ASSURANCE - OTHER CONSTRUCTION
ACTIVITIES

7.1 Overview

GeoSyntec provided CQA monitoring,
activities associated with the development
CQA activities included monitoring of:

testing and documentation for miscellaneous
and ongoing operation of the OHDF. The

o construction of Cell 3 maintenance road.

The results of the density tests for the Cell 3 maintenance road are not included in
this certification report but will be made available upon request.

7.2 Construction of Cell 3 Maintenance Road

Limerock was placed as the base course for the Cell 3 maintenance road. A 10-inch
thick layer of limerock base course was placed and compacted on top of the landfill
perimeter berm on the east side of Cell 3.

The limerock for the project was supplied by Rinker in Orlando, Florida. CQA
personnel periodically monitored the placement and compaction of the limerock base course

and ensured compliance with the CQA Documents. The limerock was placed in two lifts
and compacted in accordance with the CQA Documents. CQA personnel measured the

density and percent compaction of the limerock base course at a frequency of one test per

200 linear feet per lift in accordance with the CQA Documents.
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8. CONCLUSIONS

Observation of the construction of Cell 3 at the OHDF was perfonned by GeoSyntec

during the period of 2 May 2006 to 19 October 2006. During this time, CQA personnel

monitored the installation of the following components of Cell 3:

earthwork (Cell 3 subgrade, liner subbase, intercell berms, sump area, grading of
low permeability soil layer in sump, and protective soil layer);

geosynthetics in Cell 3;

leachate collection system (Cell 3 leachate collection system and leachate sump)

During construction of the above components, CQA personnel verified that

performance and conformance testing was performed at the frequencies required by the

CQA Documents and that the installation met or exceeded the requirements of the CQA
Documents. CQA personnel also verified that conditions or materials identified as not

conforming to the CQA Plan were replaced, repaired , andlor retested, as described in this

repod.

The results of the CQA activities undertaken by GeoSyntec as described in this

reporl indicate that Cell 3 was constructed in accordance with the CQA Documents and

the solid waste permit issued for the OHDF.

Ayushman Gupta, F.

CQA/Project Manager C QA Engineer-of-R-ecord
Soolf 2N6
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^-.LONSIILTAI\TS
Material Inventorv

idEl+*

lfif siffi
' -ed$fu3ei'

Project: JED Solid Waste Facilty

Location: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

I
j

7{", L
I

i MaterialType: gml: I Manufacturer: AGRU

8t21t2006 0115

t,812u2006

812U2006

8t2!2006

8l2u2oo6
L,._-_

02t9

71112006

'/ t712006

1/712006

71712006 4349

71712006

71112006

i 7l'712006t__
71712006

7 /7 t2006

t n t2006

7l'712006

71112006

71712006

7 /'7 /2006

71712006

7/7/2006

ProductTYPe:60MILHDPE I
_,__J

Inventory Q.A. Conformance Q.C. Documents

Inv Date Batch-Roll Width

(ft. )

Lensth IQA ID
(fr.) 

i

Date Samp
No

Result QAID Date Rec I Oate Ckk iResulti QAID
tiliil

Accepted Rolls

23r4l0iRH
23 410 RH

23 I +rO IRH

4341 :, 23

23 I 410

23 i 410

23 I 410

i

r? I /rn

23 I +rO_-r_.___,.
23 | +rO

4357 23

23 i 410 irrr

23 I 410

Wednesday, October I 1, 2006 Page I of5



-.----1tn1lS1'NTEC^-T.UONSI.ILTANTS
Material Inventory

,s **'* "

vrfF#
--d.if;*f-

ProjNo: FO-0952 TaskNo: 01

t__
1t MateriatTlpe: gml 1 *"rrt n*r* oi* 

---r-/,r*rrr*i 

--j
Q.A. Conformance Q.C. Documents

Width

(ft.)

Length

(ft.)
lQt 

ro

TH

TH410

Date Ckk

71712006

i 71712006 4411

j 7t1lz0o6 ^ ^aa

l 711 12006 44't3
i--------'.
) 71712006 4474

71712006 4475

| 71712006 4476

71712006 4477

7 t7 tz0o6 
i

4578

71712006

71712006

'11712006

4582

71712006

t410i
I

410 TH

410

TH410

4581

17t7t2006 i 4s8s

" 
lntzooa I +ss6

4581

', t 1712006 4588

:711012006

4595

4596

4597

23 I 410 tTH
23 r 410

23 410 I rH

23 r 410 TH

23 I 4r0 TH

23 410 I rU
23 : 410

23 i 410

23 i 410

i Project: JED Solid Waste Facilt),
I

. l,ocation: l50l Omni Way St.Cloud Florida 34773

: Description: Cell 3 Construction

l

Wednesday, October I l, 2006 Page 2 of 5



-:-SEPSrrrPt'^-T.UO]\STLTANTS
Material Inventory

-s$8t'**
ltrfEi ffi-"""r "'1;SS*'

Project: JED Solid Waste Facilty

hcation: 1501 Omni Wav St.Cloud Florida 34773

Description: Cell 3 Construction

Inventory Q.C. Documents

i; D;;T QAID Date Ckk iResultlQAID

Q.A. Conformance

Date tsamp I,Result iaLn 11 
Date Rec

Nol
tl

7 t7 t2006 4698 23 i 410 TH

711012006 5t08 L-) 410 TH

717/2006 5109 L) 410 TH

7t7t2006 51 10 2 410 TTI

7l'712006 5111 410 TH

71712006 5112 a-) 410 TH

lt7/2006 .51 13 410 TH

71r012006 51 14 23 410 TH

7 tr0t2006 5115 .J 4 0 TI]

71r012006 5216 L-) 4 0 TH

7 tr0/2006 52L7 L) 4 0 TH

7/r012006 52t8 a-) 4 0 TH

71r012006 52t9 23 410 TH

7 t10/2006 5220 L) 410 TH

7 tr0t2006 5221 L-) 410 TH

71r012006 5222 L) 410 TH

711012006 5223 23 410 TH I

7 tr0t2006 <a)A L-) 410 TH

711,012006 5225 LJ 4 0 TH

711012006 5226 L) 4 0 TH

'711012006 5227 L-) 4 0 TH

71r012006 5228 L-) A 0 TH

711012006 5229 L-) 410 TH

711012006 5230 410 TH

7/r0/2006 5231 L-) 410 TH

7 tr0t2006 5232 L) 410 TH

71r012006 5233 LJ 410 TH

7/r012006 5234 LJ 410 TH

711012006 5335 L-) 41,0 TH

Wednesday, October' I 1, 2006 Page 3 of 5



-F-G4trSrrrTEt^5.Consul.,TANTS
Material Inventorv

*sg*w--
vrrEi ffi
-rrr..!',.!r s r.'qt*LFr

--*-*lcff

Project: JED Solid Wasre Facilrli

I tncation: 1501 Omni Wav St.Cloud Florida 34773

I 
Description: Cell 3 Construction

Manufacturer: AGRU Product Type: 60 MIL HDPE

Inventory ' Q.A.Conformance Q.C. Documents

esull

I

[nv Date Width 1 Length IQA ID

7 t1012006 5336 L-) 410 TH
l

71r012006 5337 z-) 410 TH

111012006 5338 410 TH
'7tr0/2006 5339 410 TH

I
I

'71r012006 5340 LJ 410 TH

71r012006 5341 23 410 TH

711012006 5342 23 410 TH

711012006 5343 L-) 410 TH

7 n012006 5344 LJ 410 TH
'711012006 5345 L) 410 TH

111012006 5346 L) 410 TH

710/2006 5347 z-) 410 TH

711012006 5348 23 410 TH

71r012006 5349 L) 410 TH

7fi0t2006 5350 L3 410 TH

711012006 5351 23 410 TH

7n0t2006 5352 23 410 TH

711012006 5453 L) 410 TH

711012006 5454 L-) 410 TU

7tr0/2006 5455 L) 4i0 TH

711012006 5456 LJ 410 TH

7n0/2006 <A<1 L-) 4t0 TH

71r012006 5458 LJ 410 TH

711012006 5459 L-) 410 TH

711,012006 5460 L-) 410 TH

71r012006 5461 L-) 410 TH

7/r0/2006 5462 z) 41,0 TH

Wednesday, October I I, 2006 Page 4 of 5



/-. f-\ (\

4.\!-il-1nc
^fI.LONSULTANTS
Material Inventory

*!SF3'"*-'rrr's.ffi-'-"-':iii'tr{'

Project: JED Solid Waste Faciltv

location: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

ProjNo: FQ-0952 TaskNo: 01

i Material TWe: Eml : 1 Manufaclurer: AGRU Product Tlpe: 60 MIL HDPE

Q.C. Documents 
i

o* n* n"ic*i*tutitQtto::
liii

Average Roll Witlth(ft): 23

Total Number of Rolls: 113

Average Roll Length(ft.): 410

Cumulative Area(sq.ft.) : 1065590

Total Number of Conformance Tests: 0

Comments:

Wednesday, October I l, 2006 Page 5 oJ5



F-Gq:'SYrrE'-
^-f.UoxstnTAI\Ts
Trial Seam Log - Fusion

JED Solid Waste Faciltv

1501 Omni Way St.Cloud Florida 34773

Cell 3 Construction

Material Type gmr .. 1

Tensiometer Description Acrulite PW--5000

ProjNo: FO-0952

*:if**- "
.*ii#"

ltrf_"Hff
-*--+.14ff-

TaskNo: 01

i

Peel Inside:

Peel Outside:

78 ppi

78 ppi

0001 711312006 8:13 520001 BR S/S 800 75 104/106 r05/108 t61,118 PPI I P iTHi
0002 711312006 9:00 520002( HEP S/S 765 55 1t21110 r 09/1 0s 153,15 1 PPI P RH

0003 711312006 9:15 7521 RA SiS 765 70 95/103 09/106 150.156 PPI D RH

0004 711312006 12:30 5200021 HEP S/S 765 -55 Il0t99 02t106 1,46t t51 PPI P RH

000s 711312006 L2:40 7521 RA s/s 765 70 103/1 16 Lzl^12 156/158 PPI P RH

0006 711312006 l2:51 r520001 BR S/S 800 70 t01/101 08/10 I 15L1157 PPI P,RHi
0007 71r412006 7:15 15200021 HEP S/S 800 50 137 t126 t25fi31 t75/169 PPI 1 P ,RH
0008 71t412006 7:25 7521 RA S/S 765 60 t24/1.27 t25/t25 155/150 PPr I P inn
0009 7 t1412006 7:34 7521 RA TIT 765 60 t29l 27 t30lt25 1721150 PPI P RH

0010 711412006 7:42 r520001: BR S/S 800 75 L29l 30 r32t115 l72lt72 PPI P :RHI
001i 711412006 7:50 /5200011 BR TN 800 75 tzl 30 130/1 15 t58lt72 PPI P IRHi
0012 '711412006 10:00 J'WVL\ HEP S/T 800 40 r20l L4 r20lr25 130/130 P iRH!
0013 711512006 7521 RA T/T 775 65 r03l 08 L09lt01 66t '12 PPI P RH

0014 711512006 7:52 5200011 BR S/S 800 75 r19l 30 r27 lr32 o/ 58 PPI P IRH
00r5 711512006 8:00 J awva\ HEP S/S 800 4:) t'r7| a/ 126lt11 68, 56 PPI RH

0016 711712006 8:20 HEP S/S 800 4:) II9I t4 r131111 61 55 PPI P RH

0017 711712006 8:35 7521 RA SiS 775 65 t32l 25 391r29 o/ 52 PPI P JRH
0018 71r712006 8:33 '520001 BR SiS 800 75 r32l 39 19ll2'7 55 51 PPI P RHI
0019 712312006 6:20 )ZUUUZI HEP S/S 800 45 o r0Blr3z 66, 56 PPI P RH

0020 712312006 6:28 5200021 HEP S/T 800 40 108/ 11 106/109 58, 60 PPI P iRHJ
0021 7 t23/2006 6:36 752r RA S/S 775 65 1301 t4 127 1116 o-J- 60 PPI P RH

0022 7123t2006 6:50 7515 PGM S/S 765 60 1 10/ 11 10s/106 158,158 PPI P RH

0023 712312006 7:00 520001 BR S/S 800 75 1231 10 106/130 53,161 PPI P RH

0024 72412006 7:10 7521 RA S/S 775 65 1241 )1 18/ 27 64,r61 PPI P RH

0025 7 t24t2006 7:17 7521 RA S/T '775 60 126l 30 LZ6l JZ 54,150 PPI P RH

0026 7 t24t2006 7:25 5200021 HEP S/S 800 45 116l LI r16l 09 72,t68 PPI P RH

0027 7 t24/2006 7:32 5200021 HEP S/T 800 40 1341r18 t20l 41 49,150 PPI P RHi
0028 7124/2006 7:40 520002( HEP TIT 800 40 r24lrr8 r23l )z 56,r52 PPI P RH

0029 727/2006 6:39 7515 PGM S/S 765 60 1131124 L20l 07 54,156 PPI P RH

0030 724t2006 6:40 520001 BR s/s 800 75 r 19/108 r16l 20 51 t51 PPI P RH

0031 727t2006 6:00 7521 RA S/S 775 60 t241127 r18l tt 62.t55 PPI P RHI
0032 7/2712006 6:10 7575 PGM S/S 765 55 t24lt21 r25 2 72,163 PPI P RH

0033 7 t27 t2006 6:45 )zuuuz\ HEP S/S 800 45 Lzsl734 t26t -J) 77.t75 PPI P RH

0034 712712006 6:30 r520001i BR S/S 800 75 119/1 18 t.r 1 25 165.154 PPI P RH
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--7Gn:iSY'r__tnt-'^-T.LONSTJLTAI\TS
Trial Seam Log - Fusion

,.'.

VttEi itia:.;#t!
-*_*eF

Project: JED Solid Waste Facilty

' lncation: 1501 Omni Wav St.Cloud Florida 34773

Descriotion: Cell 3 Construction

ProjNo: FO-0952

Trial i Date

Tensiometer Description Acrulite PW-5000

Mat Desc Fusion
Seam

No Speed

ftlMin
Peel

In

0035 7 tz1/2006 7:10 '520000! RR SiS 800 70 1 1/1 18 l0/1 I I 60,150 PPI P RH

0036 7t21/2006 9:40 JZWUZI HEP S/T 800 40 r.09/103 r23l1r0 52 53 PPI p RH

0037 1t27/2006 9:50 520002( HEP T/T 800 40 06/103 r4l113 </ 54 PPI P RH

0038 7t272006 0:40 7521 RA T/T 775 60 301136 311136 58 6l PPI P RH

0039 7 t27t2006 3:50 5200021 HEP S/S 800 15lr20 t21131 55 )I PPI P RH

0040 7 t27 t2006 4:00 5200021 HEP T/T 800 40 361120 211125 40 PPI P RH

0041 727t2006 4:10 '520001 BR S/S 800 75 r24ll10 103/1 16 o/ 65 PPI P RH

0042 7127/2006 4:20 r520001 BR TN 800 75 3 l/128 311t32 6l 57 PPI P RH

0043 8/2/2006 6:00 t5200021 HEP S/S 800 45 rr9l115 I 16/1 15 54 52 PPI P RH

0044 8t2t2006 6:10 t5200021 HEP SiT 800 40 tt3lr02 108/119 60, 5B PPI P RH

0045 82/2006 6:18 r520001 BR S/S 800 75 181123 13/L23 60, 58 PPI P RH

0046 81212006 6:26 r520001 BR TIT 800 75 06/136 130/1 1 1 68, 66 PPI P RH

004'7 81212006 6:40 75r5 PGM S/S 765 55 t6/ I 251124 61 66 PPI D RH

0048 81212006 6:40 7521 AM SIS 800 75 23t134 321126 55 54 PPI P RH

0049 8i2/2006 2:40 520002( HEP S/S 800 45 48/ 30 251124 t, t46 39 PPI p RFI

00s0 81212006 l:26 520002( HEP T/T 800 40 12t 3 l0/114 i 14s A' PPI p RH

005 1 81212006 3:10 7521 AM S/S 800 75 051 18 1 10/109 40 PPI P RH

0052 81212006 20 7515 PGM S/S 765 65 07fi04 1 1/1 10 4l 48 PPI P RH

0053 81312006 :30 520001 BR s/s 700 65 1!120 r12ll05 56, 55 DPI P RH

0054 81212006 3:38 520001 BR TIT 700 b-') r07 lrr3 rt01123 45 4l PPI P RH

0055 812t2006 8:30 7521 AM S/S 800 t) 2t/109 r16l120 ]I -l -J PPI p RH

0056 8R12006 B:40 7515 PGM S/S '765 60 1,241116 r231130 57 59 PPI P RH

005? 81212006 8:50 520001i zu S/S 800 45 rLzl 11 I 19/118 55 52 PPI P RH

0058 81212006 9:00 '5200011 IL S/T 800 45 126t -Jl r27l114 46, 51 PPI P RH

0059 81212006 19:00 HEP S,/T 800 40 t09/ 12 100/103 148, 42 PPI P RH

0060 8lu2a06 19:00 520002( HEP T/T 800 40 106i 108 1 10/105 r47 42 PPI P RH

0061 81212006 20:00 75t5 PGM S/T 765 60 1 13/1 10 r04l113 t62, 68 PPI P RH

0062 8l 712006 7:O1 52000 1l FL S/S 800 45 17U 20 1r4l1L7 153 55 PPI P RH

0063 BI 712006 7:05 5200011 FL TIT 800 45 t23l 18 r16l1r5 130, 45 PPI P RH

0064 8t 712006 7:00 7521 BR s/s 800 75 1201 t6 1 18/l 19 145 49 PPI P RH

0065 8l 712006 7:75 5200021 HEP S/S 800 45 110/ IJ tt2llt5 l3'7 39 PPI P RH

0066 81r712006 7:20 J ZUUU Zl HEP S/T 800 40 tL7 25 r201121 t42, 43 PPI P RH

0067 811712006 7:30 75t5 PCM S/S 76s 55 112l116 1 r0/1 18 140, 50 PPI P RH

0068 812v2006 8:00 7521 AM S/S 800 75 r3Ur20 r30lr23 159 164 PPI P RH
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Trial Seam Log - Fusion

.dsss*"l'Ut;l*"""":'-*:=ffi'

Project: JED Solid Waste Facilty

l,ocation: 1501 Omni Wa]r St.Cloud Florida 34773

Descriotion: Cell 3 Construction

ProjNo: FO-0952

Shear: 120 ppi

TaskNo: 01

Tensiometer Description Acrulite PW-5000

Material Type gml .' 1 Peel Inside:

Peel Outside:

78 ppi

78 ppi I

!

Trial I Date
Seam 

)Nol

Ttme l[ach II Oper ID Mat Desc Fusion Test Results i QA

Wedge
o Celsius

Speed

ftJMin

Peel

In
Peel I Snro, Unit i Resuhi

Out I ppilpsi '

0069 812U2006 8:05 520001 BR s/s 800 70 tzv120 L23lt26 57 157 PPI P RH

0070 812l/2006 B:05 5200021 HEP S/S 800 45 rzur09 r27lrr0 155,r51 PPI P RH

0071 8/2u2006 8:05 7515 PGM S/S 765 60 r23lr2l rzu120 155,160 PPI j P iRHl
0072 8t23t2006 7:03 520002|. HEP SiS 800 45 r23lr30 t2|126 141,161 PPI P RH

0013 8I2312006 7:20 r520000! PGM S/S /o:) 60 t26l1Z5 132fi35 t 57,168 PPI P RH

0074 8t23t2006 7:08 1520001 RR S/S 800 75 r3911,25 129ft24 156,170 PPI P RH

0075 8t23t2006 7:10 7521 AM S/S 800 70 L25lt30 r35n29 t47,146 PPI P RH

0076 8t28t2006 6:50 JZUUUUI PGM S/S 765 60 t36t135 134t129 76.170 PPI P RH

00'77 8t2812006 7:00 7521 AM S/S 800 70 145t140 l44l134 168,170 PPI P RH

0078 8128/2006 7:42 7547 JM S/S 800 40 123/120 1,071126 161,160 PPI P RH

0079 8128t2006 7:20 t520002( HEP sir 800 40 t46tr32 l16lt35 r'72,155 PPI P RHi
0080 812812006 l:I1 t520002( HEP S/S 800 45 rL6lL34 't )1n) < 66,168 PPI D RH

0081 812812006 l:ll /520001: RR SiS 800 78 rzul30 t1,61r25 67,163 PPI P RH

0082 812812006 11:40 PGM S/T 765 70 1 1 1/108 rr3lr09 t16,ll7 PPI P RH

0083 8128t2006 t4:00 7520002( HEP S/T 800 40 03/105 108/10 1 26,128 PPI P RH

0084 8/2812006 I :)-) JZUUU/.1 HEP S/S 800 45 94195 971100 19.119 PPI P RH

0085 8/2812006 l3:50 7521 AM S/S 800 70 105/103 108/1 1 1 1 16,1 18 PPI P RH

0086 812812006 l7:10 '520001 RR S/S 700 60 1041103 r02lr0s 134,135 PPI P RH

0087 812812006 18:45 JZUUUU: RA S/S 780 50 r201111 rl0llr4 134,139 PPI ipi RH

0088 9R12006 7:30 '520001 RR S/S 800 65 r2'71118 r29lr30 lqo 1s7 PPI P RH

0089 91312006 7:50 ) LWUaI HEP SiT 800 40 r23lt30 l2'71129 152,150 PPI P RHI
0090 9t3/2006 8:43 5200021 HEP S/S 800 45 r25lr27 L23lt24 166,761 PPI P RH

0091 91312006 7:49 520000! PGM S/S 76s 60 130/135 191r31 171,168 PPI P RH

0092 91312006 8:45 7521 AM S/S 800 IJ t211104 zul2l 161,163 PPI P RH

0093 91312006 11:40 5200021 HEP T/T 800 40 t201129 1 15/1 13 130,133 PPI P RH

0094 9t612006 11:30 5200021 HEP TiT 800 40 101/110 109/105 t26,t21 PPI P RH

0095 91612006 11:35 5200021, HEP S/T 800 45 109/98 051L02 t26-127 PPI P RH

0096 9n12006 8:45 7521 AM S/S 800 75 126lt09 1 15/130 173,170 PPI P RH

0097 91712006 8:45 520000r PGM S/S 780 45 L19lrt9 tl8ll23 168,165 PPI P RH

0098 91712006 8:50 r520001i HEP s/s 800 45 130/130 r271119 155,150 PPI P RH

0099 91712006 8:53 r520001i HEP T/T 800 40 12u130 r24lt28 136,r34 PPI D RH

0101 91712006 14:00 r520001i HEP s/s 800 45 r291132 t23t119 148,144 PPI P RH

0102 91712006 14:10 r520001: HEP T/'t' 800 40 Lr4ltr5 t16nt6 rzs,t28 PPI P RH

0103 9/712006 14:18 7521 AM S/S 800 75 I l8/119 116/lll L29,t2B PPI P RH
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^:7-9u--oSYrrEt-^-I.UONST]LTANTS
Trial Seam Log - Fusion

Project: JED Solid Waste Faciltv

hcation: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

TaskNo: 01

Tensiometer Descriotion Acrulite PW-5000

Peel Inside:

Peel Outside:

Trial
Seam

No

Date Time iMach II
I

1

Oper ID Mat Desc Fusion Test Results 1 QA

Wedge

" Celsius

Speed

fr.lMin

Peel

In
PeeI

Out

Shear Unit 
.lResultpprlpst 

I j)
0104 91712006 l4:15 52000ff PGM S/S 780 45 1 18/r 15 t0B/120 14s,147i PPt i P RTI

0105 9t912006 9:30 7 547 HEP TiT 760 40 ttqll24 t23t123 t48.t57 PPIiP RH

0106 91912006 9:35 7547 HEP S/S 760 45 1r'7ltr3 I 16/1 10 153,15 I ppl RH
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Trial Seam Log - Extrusion
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Projecr: JED Solid Waste Facilrv

hcation: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construclion

ProjNo: FO-0952 TaskNo: 01

Tensiometer Descriotion Acrulite PW-5000

Material Type ppi108gml

001 I t15t2006 l3:39 CC T/T 200 450

002 711412006 l3:38 74-28 HEP 450 260

003 711412006 13:48 '430000 RA T/T 450 225

004 71L512006 8:20 LL T/T 450 250

005 7/15t2006 8:38 7 4-28 PGM T/T 480 200

006 7lrs12006 8:28 430000 NV l/ t 450 250

007 712u2006 13:30 4300009 HEP EXTN 350 450

008 7t2U2006 13:35 430000 HEP Tl'f 350 450

009 712212006 7:30 430000 HEP EXT/1 300 450

0 U 712212006 8:30 430000 HEP EXT/ I 300 450

0 I 712312006 10:10 430000. HEP 'rft 480 540

0 2 712412006 l0:'25 430000: RA TIT 300 450

0 3 7 /25t2006 7:10 430000 RA rfr 300 450

0 4 '712512006 7:40 7436 HEP t/ I 420 480

0 5 712s12006 7:50 7403 PGM Trf 350 500

016 712712006 13:40 430000 RA TiT 300 450

017 7 t27 /2006 l4:30 7403 PGM T/T 300 500

018 712712006 14:30 430000 PGM TN 300 450

019 712812006 8:00 7436 HEP T/T 480 430

020 7 t28t2006 8:16 430000 RA TN 300 4550

021 8/2/2006 15:20 7436 HEP 'ttt 400 450

022 B/2/2006 22:00 7436 HEP T/T 400 450

023 81312006 10r45 7403 PGM TiT 300 500

024 813t2006 10:45 430000: FL TM 400 450

025 81r712006 10:03 430000: BR TT 351 480

026 8/r7t2006 0:20 7403 FL TiT 400 450

027 8/1812006 0:14 7403 BR T/T 350 480

028 8119t2006 8:00 7403 ts1,
-I-/t- 400 450

029 8/1912006 8:10 7436 HEP T/T 420 450

030 8/22t2006 7:22 7436 :!1, T/T 480 500

031 812212006 7:30 7403 HEP T/"I 450 500

032 812312006 10:10 7403 SL T/'t- 450 500

033 812812006 16:05 7443 RA T/T 400 500

034 812912006 8:10 7427 AL 'U"l 400 500

L21,tt5 4r.156 PPI D

t26,tt3 44,155 PPI P

103,109 49.160 PPI P

93,106 53,156 PPI P

L21,Ll7 61 loo PPI P

89,106 sr lsT PPI P

90. 89 20,125 DDI P

75,78 27.120 ppr P

139,t26 )t t42 DDI P

126,Lrg 4l t43 DDI P

134,127 161 PPI P

127,t23 44,t38 PPI P

L23,tt2 65.159 PPI P

t 15.1 18 63,155 PPI P

110,111 63,16s PPI p

124,t29 49 t47 ppl

I 13,99 63,166 PPI P

113,99 63,166 PPI P

I 10,102 51 157 PPI P

103,100 44 142 PPI P

q4 q1 56.154 PPI P

r02/t04 481151 PPI P

I 10,1 16 44,r48 PPI P

rr4l123 46,142 PPI P

L21.,120 32.135 PPI P

1 18,120 30,1,32 PPI P

102,104 28,1,2'1 PPI P

tzt,l30 36,138 PPI P

100,t23 34 133 PPI P

t32,u.9 39,139 PPI P

r3s,r34 52,t54 PPI P

Lt6,t37 52.150 PPI P

111 t15 18,1 17 PPI F

r30,124 2,) 12,1 PPI P
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Trial Seam Log - Extrusion

ProjNo: FO-O952 TaskNo: 01

i Material Type

Tensiometer Descrintion Acrulite PW-5000

70 ppi 108 ppi

Project: JED Solid Waste Facilty

l-ocation: 1501 Omni Wav St.Cloud Florida 34773

Descriotion: Cell 3 Construction

i Trial I Date

iSeam 
Nol

Extrusion

Pre heat i Barrel

"Celsius ) "Celsius

Retest

No
QA ID

03s 8/29/2006 8:15 1403 PCM TM 300 400

036 812912006 8:20 430001 AM TM 300 480

037 812912006 8:25 1445 SMT T/'t- 400 480

038 8t29t2006 8:30 7443 BR TN 300 500

039 813012006 ll:I7 1427 HEP T/T 400 500

040 91112006 7:38 7427 HEP TlT 400 500

041 91412006 8:08 430000 HEP TIT 400 470

o42 9t4t2006 8:00 7 403 CM Tt'l 400 506

043 9/4/2006 8:10 7427 PGM TN 400 480

o44 91412006 13:35 PGM T/T 300 480

045 91412006 13:31 430000 HEP Trr 400 470

046 9/4t2006 13:38 7403 CM tlr 480 495

047 9/6t2006 l4:20 7403 SM T/T 480 495

048 91812006 8:05 '1403 SM TN 490 506

049 91812006 8:10 742'1 PGM TiT 350 480

050 9/8t2006 8:15 430000 HEP T/T 3'70 470

051 91912006 14:05 430000 I{EP T/T 480 400

052 91912006 l4:15 7427 PGM Tt'r 480 350

053 91912006 l4:15 '7403 SM T/T 500 450

054 911v2006 8:35 430000: HEP T/T 470 340

055 9/12/2006 8:05 l1nnnn' SM T/T 500 450

056 9/rs/2006 13:10 4 HEP T/T 500 400

1 15,1 16 r32,r31 PPI P

1 16,108 3,t43 PPI P

125,tr4 42,r44 PPI P

90.95 56,t57 PPI P

t3l,l29 36 PPI P

r23 114 50 51 PPI P

I 97 A< 47 PPI P

27 1 48, 49 PPI P

? 06 42 43 PPI p

t6, 8 27 25 PPI P

18 t5 24, L) PPI P

zl 16 27 29 PPI P

?5 -tl 38 PPI P

36, 39 52 PPI D

13 2',7 36, 3/ PPI P

06, 08 40, 48 PPI P

JJ 38 50.153 pDl P

28 49 39 DD1 P

l?, rto 59 57 DDl P

136,119 59 57 ppl P

t30,129 t\ 3t ppl P

t35,129 t47,140 ppr P

Wednesday, October I 1, 2006 Page 2 of2



^:7G':St-.1o.^E Coxsul,TANTs

Panel Placement Log
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Project: JED Solid Waste Facilty

L.ocation: 1501 Omni Wav St.Cloud Florida 34773

Description: Cell 3 Construction

ProjNo: FO-0952 TaskNo: 01

Primary / Secondary: Secondary Series: I Material Type: gml

P lac e m e nt I Lo c at io n I C o m m e nt s

5r1,2 7^3t2006 10:30 swc 22.5 JJ TH

z 5112 711312006 l0:'32 swc 22.5 18 TH

3 511.2 71r312006 10:34 swc 22.5 33 TH

4 5tL2 7t 3/2006 10:36 swc 22.5 33 TH

5 5tt2 7t 312006 10:38 swc 22.5 JJ TH

o 51.12 1l 312006 10:39 swc 22.5 33 TH

7 5tlz 1t13/2006 L0:43 swc 22.5 33 TH

8 5l12 711312006 0:47 swc 22.5 -)-l TH

a 5112 7 t13t2006 0:52 swc 22.5 33 TTI

L0 5112 '711312006 0:57 swc 22.5 33 TH

t1 4581 711312006 0:59 swc 22.5 33 TH

12 4587 7 t1312006 1:1 1 swc 22.5 33 TH

l3 4587 111312006 1 1:15 swc 22.5 JL TH

I4 4587 7/1312006 ll:.22 swc 22.5 JZ TH

t-) 4587 7 tr312006 l1:25 swc 22.5 )z TH

16 4587 71r312006 11:28 swc 22.5 32 TH

t7 4587 7tr3t2006 ll.'37 swc 22.5 )z TH

18 4587 71r312006 1l:42 swc 22.5 32 TH

19 4587 711312006 12:04 swc 22.5 JL TH

20 4588 7 t14t2006 6:30 west cell fl 22.5 407 RH

21 4348 711412006 6:40 west cell fl 22.5 407 RH

22 4460 71t4t2006 6:50 west cell fl 22.5 408 RH

L-) 4346 Tr412006 7:00 west cell fl 22.5 407 RH

aA 51 13 711412006 7:20 west cell fl 22.5 406 RH

25 4472 7 t14/2006 7:30 west cell fl 22.5 406 RH

26 44'71 711412006 7:40 west cell fl 22.5 40'7 RH

27 4354 71r412006 9:00 west cell fl 22.5 408 RH

28 4475 7/14t2006 9:10 west cell fl 22.5 407 RH

29 4698 71r512006 7:00 w cell fl 22.5 406 RH

30 4583 71t512006 7:10 wclfl 22.5 407 RH

JI 4581 71r5t2006 1:20 w cell fl 22.5 408 RH
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Panel Placement Log

Project: JED Solid Waste Facilty

l-ocation: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

I

FO-0952

Material Type: gml

width
(ft.)

Length
(ft.)

8A rD

4595 '711512006 7:30 w cell fl 22.5 408 RH:
33 4586 7/15t2006 7:50 w cell fl 22.5 406 RH

34 4594 7lrs12006 8:00 w cell fl 22.5 407 RHi
35 4355 711512006 8:20 w cell fl 22.5 407 RH

36 4578 7lrs12006 8:30 w cell fl 22.5 408 RH

4351 7 t15t2006 10:00 w cell fl 22.5 407 RH

38 4356 7lrst2006 1,0:20 w cell fl 22.5 407 RH

39 4580 7tr1/2006 1:30 w cell fl 22.5 40'/ RH

40 51 11 71t712006 7:40 w cell fl 22.5 406 RHi
47 4592 7/r712006 8:00 w cell fl 22.5 407 RH

42 45'79 '7/17/2006 8:10 w cell fl 22.5 406 RH

43 4590 71r712006 l0:30 w cell fl 22.5 407 TH

44 5110 7/2312006 A.A< se cell fl 22.5 407 THi
/< 4459 712312006 7:00 se cell fl 22.5 407 SL

46 4476 7 /23t2006 7:10 se cell fl 22.5 407 SL

A1 4463 712312006 7:20 se cell fl 22.5 407 SL

4B 4352 7t23t2006 7:30 se cell fl 22.5 407 SL

49 447'7 7l2412006 6:30 cell fl 22.5 407 RH

50 4349 712412006 6:34 NWC 22.5 407 RHi
)l 4589 7 t24t2006 6:37 NWC 22.5 52 RH

52 4589 712412006 7:00 NWC 22.5 24 RH

)J 4589 7/24/2006 7:05 NWICB 22.5 t4 RHI
54 4589 712412006 7:10 NWICB 22.5 40 RH

55 4589 712412006 7:20 NWICB 22.5 61 RH

56 4589 7/24/2006 7:28 NWICB 22.5 55 RH

5'7 4589 712412006 7:50 NWICB 22.5 56 RH

58 4589 712412006 NWICB 22.5 54 RH

59 4349 712412006 6:40 nw cell fl 11 11 RH

60 4468 712412006 8:30 NWICB 22.5 54 RH

OI 4468 7/24/2006 8:10 NWICB 22.5 55 RH

62 4468 712412006 8:20 NwICB 22.5 55 RH
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Panel Placement Log

Project: JED Solid Waste Faciltv

Location: 1501 Omni Way St.Cloud Florida 34773

Descriolion: Cell 3 Construction

ProjNo

Series: 1

P lac e m e nt I Lo c at ion I C o mm e nts

vtf t,rcsrrdF.
-*'#*-

IFO-0952 TaskNo: 01 
i

I

l
I

_l

Material Type: gml

8A rD

o-t 4468 7 t2412006 8:30 NWICB 22.5 55 RH

64 4468 7t24t2006 8:39 NWICB zz.5 56 RH

65 4468 712412006 8:39 NWICB 22.5 56 RH

66 4468 7/24/2006 B:50 NWICB zz.5 56 RH

67 459'7 712412006 8:30 NWICB 22.5 56 RH

68 4597 712412006 9:00 NWICB 22.5 56 RH

69 4597 7 t24t2006 9:05 NWICB 22.5 56 RH

70 4597 7l2412006 9:10 NWICB 22.5 51 RH

11 4597 712412006 9:13 NWICB 22.5 58 RH

72 4591 712412006 9:20 NWICB 22.5 58 RH

73 4467 712712006 6:10 SE ICB 22.5 407 RH

4410 '//27/2006 6:20 SE ICB 22.5 401 RH

75 4347 7 t27 t2006 6:30 SE ICB 22.5 40'7 RH

76 4585 712712006 6:40 SE ICB 22.5 40'7 RH

77 4461 112712006 7:19 SE ICB 22.5 407 RH

78 4593 712712006 7:37 SE ICB 22.5 407 RH

?o 4465 712712006 9:00 NICB 22.5 275 RH

80 4465 7 t27 t2006 9:12 NICB 22.5 132 RH

81 4462 712't 12006 9:00 NE 22.5 143 RH

82 4462 7 t27 t2006 9:04 NEICB 22.5 271 RH

83 447 3 112712006 10:00 NE 22.5 2"15 RH

84 4473 712712006 10:30 NE 22.5 135 RH

85 4465 712712006 10:35 CL FL 22.5 4 RH

86 4466 712712006 l0:50 CLFL 22.5 132 RH

87 4466 712712006 l4:48 CL FL 22.5 266 RH

88 4597 712712006 l4:55 CL FL 22.5 9 RH

89 4358 81212006 6:00 SEICB 22.5 34 RH

90 4358 8t2t2006 6:03 SEC 22.5 ZJ RH

91 4358 81212006 6:04 SEC 22.5 T7 RH

92 4358 81212006 6:06 SEPB 22.5 28 RH

93 4358 8t212006 6:08 SEPB 22.5 o-t RH
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ProjNo: FO-0952 TaskNo: 01

Material Type: gml

Length
(fi)

QA IDP lac e m e nt I L o c atio n I C om m e nts I Width

: tf,.t

94 4358 81212006 6:10 SEPB 22.5 63 RH

95 4358 81212006 6:13 SEPB 22.5 63 RH

96 5336 8t2t2006 6:14 SEPB 22.5 63 RH

97 5336 8t2t2006 6:20 EPB 22.5 64 RH

98 5336 81212006 6:23 EPB 22.5 o4 RH

99 5336 8t2t2006 6:30 EPB 22.5 64 RH

100 5336 81212006 6:32 EPB 22.5 64 RH

101 5336 8/2t2006 6:35 EPB 22.5 53 RH

t02 4350 81212006 6:36 CL FL 22.5 12 RH

103 4350 812l2006 6:39 EPB 22.5 64 RH

104 4350 81212006 6:42 EPB 22.5 64 RH

105 4350 8/2t2006 6:51 EPB 22.5 64 RH

106 4350 81212006 7:30 EPB 22.5 o-) RH

107 4350 81212006 7:32 EPB 22.5 o-t RH

108 4351 8t212006 t:-t) EPB 22.5 63 RH

109 4351 81212006 7:36 EPB 22.5 63 RH

110 5 109 Bt2/2006 10:00 NICB 22.5 270 RH

111 5 109 81212006 10:03 NICB 22.5 t32 RH

lt2 4353 81212006 10:08 NICB 22.5 138 RH

113 4353 8t2t2006 l0:1 1 NICB 22.5 270 RH

1r4 4474 81212006 13:40 NEC 22.5 270 RH

115 44'7 4 82/2006 14:03 NICB 22.5 t-t I RH

I lo 5335 812t2006 13:00 NEC 22.5 l -t-t RH

r17 5335 8t212006 18:05 SUMP 22.5 76 RH

t18 5335 8t2t2006 18:30 SUMP 22.5 56 RH

119 5226 81212006 18:35 SUMP 22.5 80 RH

t20 5226 81212006 19:00 SUMP 22.5 34 RH

121 5226 8t2/2006 19:12 SUMP 22.5 25 RH

t22 5226 81212006 19:20 SUMP t2.5 24 RH

r23 5226 81212006 19:30 SUMP 22.5 39 RH

t24 5226 8t212006 20:00 SUMP t2.5 24 RH
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Panel Placement Log
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ProjNo: FO-0952 'faskNo: 01

l

I
j

I

ary 'Series: I Material Type: gml 
i-l Ei -Iin[ - i ui. r, w o *n, rc o. *' it'- - - at nt dif i * s tq 0A I D--i

i---L-l- icttirnl I

125 435 1 8/2/2006 20:00 NEPB 22.5 66 RH

126 4351 8/212006 20:06 NEPB 22.5 66 RH

127 435 1 81212006 20..13 NEPB 22.5 66 RH

128 5226 8/2t2006 20:23 NEPB 22.5 65 RH

t29 4469 81212006 20.'26 NEPB 2.5 65 RH

130 4469 81212006 20:28 NEPB 22.5 65 RH

t31 4469 B/212006 20:30 NEPB 22.5 66 RH

L)L 4469 81212006 20:,36 NEPB 22.5 65 RH

t -)-l 4469 8t2t2006 20:44 NEPB 22.5 66 RH

t34 5231 812812006 14:30 SEC REPTACEMENT 19 )z RH

13i-l 
- 

44se -)Y3!oo9I1Y! SEC t9 28 RH

Number ofPanels: 135 Approx. Area (sq. ft 491.416
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,-' ^ ooSyNTEC

--,-,Ul^-.Ct-lrstrT^{\Ts
Destructiye Test Log

. ."ij"'_-'
-.:?.}"

r,UEi #!, I rrli*.F.
-="#{?dtF

I Project: JED Solid Waste Facilty

I lncation: 150i Omni Wav St.Cloud Florida 34773

Description: Cell 3 Construction

Test Reqs: Fusion:

Extrusion:

Peel Inside: 78

Peel: 70

i_. _
Primary I Secondary: Secondary Series: 1 MaterialType: 1

Sample Data

Samp
No

WeldlTrack
Typel Type

i

Location Mach
ID

Oper
ID

Date
SampSeam Dist,

(fr.)

F'ielrl lt2 luq 'l50 PPI ' a t f'.--
urr-;oT-Wnttl

EI.ra[rr+- f rzo lrso [epr-f e 
J 

nril
[] _l

r:T-r
1,*- T ----l

.'"0 L_,,ll:lY-l_'1l-_l'-' -l-tl gl
t: "* t*2u-n;r"b:"t' 'r1ffil - l=

''"'oEEi{-[Ef '-f*1
| ffi-=-T[**;4 ;*"ta*m11 7il-1f "",-"u'"'oL__ilFl'1-f g-Iqilll
ry7s2r RArn*,rot ---r-a.,

ut.'oi 
-tt1!:g L'^1ry4;r =;1 @-.T:

m.ro[ rz -| uz-l rss i PPr T-e ir:t-l@ rT-
''"'o[--i' j- ]iT']-:'' I-aEi

F{T:@@;;FYE]_EffiI-TJ
r"to l

Test Data

Peel Shear Unit
ppilpsi

Resuh
(PtF)

QA
ID

Inside Outside

Wednesday, October I 1, 2006

nieral-rreW-e] nni

Page I of5



'-' ^eoSyNTEC^---,vJ
^-.CONSIILTANTS

Destructive Test Log

*#*rwsffi"""':;:;tF+'

Project: JED Solid Waste Facilty

[-ocation: 1501 Omni Way St.Cloud Florida 34773

Descrintion: Cell 3 Construction

ProjNo: FO-0952 TaskNo: 01

'lTest Reqs: Fusion:

Extrusion:

Peel Inside: 78

Peel: 70

Peel Outside: 78

Shear: 108

Shear: 120

Primary / Secondary: Secondary Series: 1 MaterialType: 1

t.i012 F 0030-0031 l0FwT[s20002{ HEP i 7t1stzoo6

1-013 D 00r2-0033 
P0 

FwTq/s2000r BR 7lr5l2w6

lr-oraf-F [--[oor+oo:;PoE zszr fnt 
[zrvzooe l

7il5t2006

Field n7 r20 i 1-s0 PPI P IRH
I

iT'F'EEf=Il
r10 na

TI7 111 lM ] PPI P RH

l2{) 119 168 PPI P RH

Wednesday, October 1 1, 2006 Page 2 of 5



'-' ^u,oSyNTEC^J^-.vl:
^-.COTSTLTANTS

Destructive Test Log

"ii'S*'';t"--rntEi $"""""i, i-;95*'

lĵ Project: JED Solid Waste Facilty

I Location: 1501 Omni Way St.Cloud Florida 34773 ProjNo: FO-0952 TaskNo: 01

I Description: Cell 3 Construction

Peel Outside: 78

Shear: 108

Shear: 120

j Primary / Secondary: Secondary Series: 1 MaterialType: I

Sample Data

Date
Samp

Oper
ID

Mach
ID

Track
Type

Samp
No

Weld
Type

n*to

'"r.-f u,.r f- ue -- rs3_=l-ppaTl-i RH Il- i i*"1 " ____ _- r

t-026 FiD 0045-0046 20 FSA 7521 RA 712312006 .-Il
Fteh [ 11al-'1]o -J-:f:-' I-{g*-lL-- | l-_ r,-r-.-J----i

Field

[4{{'vlltFrft4l "liZ::9 *'

raul rzs l!. t^ _i *'_j * 1 
*" 

1 L-I-]

'"', L'"i_i,' :['{E I_' l5i
tab E{Ii=125 158 t75 PPI P IR

''"r[_g_I_l'_-'__ f l'. l_'"-I 1ll"_j

=Er
*ol -s-l-i"[gii1T$"!

L:@ L_--i__. i

ni"ro[rzlm
I-ab

Field

t27 t42 188 ppr '-iY--r
123 131 156 ppil P

Wednesday, October l I, 2006 Page 3 of 5



--7GqoSr.\rEC^-.ConsutTANTS
Destructive Test Log

r$S-ur-'^

ProjNo: FO-0952

11t'5 ^G-......r:.:i::F".

TaskNo: 01hcatioir: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

78

70

Shear: 120

Seiondary Series: 1 MaterialType: 1

FieldI rai)

HEP \ 7272006 ,"o I]-I
0,.'oi--ttli-ttoffi

l1l-ll" l;:,:r;:'j ?' iljr P''zodl

''"'o Fl_f_i. L-1,' _Fi:[l-t_111
,ELrll'-llW*o

Fietd

i40 108 170 PPI P RH

Wednesday, October I 1, 2006 Page 4 of 5



--Gr._uSrrrrc^ffr.Coxsul,TAi\Ts
Destructive Test Log

d##*
rfirEi #';":;g*'

L-

Shear: 120 i

l

i

---'J

[n,*"u , t*"i"o Secondary MaterialType: I

:F t';ln, *'t-1Test Data i iRe test lRe test

trt'-jilLrrgru hbf- 148

'*,0i 
,1o-TTI']:-[ F.-[ Flr{

Field

0087-01 10 i00 
FSA

133 I3'I 179 PPI P RH

i::f:j-5-fqT-11''-'i@"'
Fietd

* l r'- 

-l
Kn!

li ,-,i l

tab

Field

RHi

Knl

r39 128 183 ppr P IRH

tti1:i
r L,,__i

1{)51 E S I sump HEP 8/3n006 ;b[ u4 f NA-_f ls6Tee.lTin{-J__f
o'.,0f_ffiIF1l

faul 151 I 129

131 na 158 i PPr P RH

Comments:

Wednesday, October 1 1, 2006 Page 5 of 5



^?--9WSYr*.c;^-I.UONSULTANTS
Panel Placement Log

r,r''Effi"""'*:ffi'

Primary / Secondary: Primary Series: 2 Material Type: gml

Length
(ft.)

5340 811112006\ 6:00 SWC 22.5 36 RH

2 5340 81r7 t2006 6:05 SWC to RH

3 5340 Bt\'7 t2006 6:10 SWC 22.5 37 RH

4 5340 8fl7t2006 6:13 SICB 22.5 36 RH

5 5340 8lr'712006 6:30 SICB zz.5 36 RH

6 5340 811112006 6:35 SICB 22.5 36 RH

7 5340 Blt712006 6:39 SICB 22.5 36 RH

8 5340 Blr712006 6:40 SICB 22.5 JO RH

9 5340 8t1712006 6:50 SICB 22.5 36 RH

10 5340 8lr'/12006 6:52 SICB 22.5 36 RH

11 5 115 811712006 7:05 SICB 22.5 36 RH

1a 5 5 BI 'il2006 7:13 SICB 22.5 JO RH

IJ 5 Bl1112006 7:17 SICB 22.5 36 RH

t4 51 15 8t 712006 7:30 SICB 22.5 36 RH

15 51 15 8/t712006 t'.+) SICB 22.5 36 RH

16 51 t5 811'.712006 8:12 SICB 22.5 36 RH

t] 51 15 811712006 1./A SICB 22.5 36 RH

l8 5115 8fl7t2006 8:00 SICB 22.5 3'7 RH

lo s 115 811712006 8:05 SWC 19 t2 RH

20 5222 8/17t2006 8:23 WCLFL 22.5 408 RH

al 5r15 81r7t2006 9:46 SICB 22.5 37 RH

22 5344 8121,12006 7:30 W CLFL 22.5 406 RH

LJ 5348 8t21t2006 7:35 W CLFL 22.5 406 RH

24 )!z) 812U2006 9:02 W CLFL 22.5 406 RH

25 5343 812112006 9:10 W CLFL 22.5 406 RH

26 52?0 8/2!2006 9:00 W CLFL 22.5 408 RH

27 5232 812U2006 9:20 W CLFL 22.5 410 RH

28 5341 812112006 9:24 WCLFL 22.5 410 RH

29 5455 8t2U2006 10:00 W CLFL 22.5 408 RH

30 5233 812112006 10:05 W CLFL 22.5 408 RH

JI 5218 8/2t/2006 10:20 WCLFL 22.5 408 RH

Wednesday, October I 1, 2006 Page 1 of5



:T.WSvHuc;
^-I.UONSULTANTS
Panel Placement Log

,-#ff*'
rntEi ffi-"""r:5#s$r'

Project: JED Solid Waste Facilty

l.ocation: 1501 Omni Wav St.Cloud Florida 34773

Descrintion: Cell 3 Construction

ProjNo: FO-0952 TaskNo: 01

I

Primary / Secondary: Primary

Batch-Roll

Series: 2 Material Type: gml

width
(ft.)

Len$h | 8A ID
(fi.) 

I

t, Date

l-__-

51 14 812312006 i 7:00 WCLFL 22.5 407 RH

33 5223 Bt23t2006 7:09 WCLFL 22.5 407 RH

-)q 52t9 8t23/2006 7:20 WCLFL 22.5 407 RH

35 5234 8l23l2oo6 7:30 WCLFL 22.5 407 RH

36 5345 812312006 1:40 W CLFL 22.5 401 RH

37 5227 812312006 ?:50 WCLFL 22.5 401 RHi
I

38 4-584 8/2312006 8:00 WCLFL 22.5 406 RH

39 5347 8t23t2006 8:09 W CLFL 22.5 407 RH

40 5350 812312006 B:17 WCLFL 22.5 407 RH

4l 4596 8t23t2006 B:30 W CLFL 22.5 407 RH

^a 4591 812312006 I 1:00 WCLFL 22.5 408 RH

43 52r'7 812812006 7:05 SE CL FL 22.5 407 RH

44 5349 8/28/2006 7:08 SE CL FL 22.5 406 RH

145 < 141 812812006 7:11 SE CL FL 22.5 401 RH

46 5337 812812006 1:30 SE CL FL 22.5 407 RHi
47 5224 8/2812006 7:30 SE CL FL 22.5 407 RH

48 5230 812812006 7:30 SE CL FL 22.5 407 RH\
49 5456 8/28t2006 7:37 SE CL FL 22.5 407 RH

is0 5229 8128t2006 1.^1 SE CL FL 22.5 407 RH

51 5453 812812006 15:30 EPB 22.5 64 RH

52 5453 8/28t2006 15:33 EPB 22.5 64 RH

53 5453 812812006 t5:36 EPB 22.5 OJ RH

54 5453 812812006 5:39 EPB 22.5 63 RH

55 8t28/2006 5:47 EPB 22.5 63 RH

56 5453 812812006 5:44 EPB 22.5 48 RH

57 52r6 8/2812006 5:50 ECLFL 22.5 t) RH

58 5216 8t28t2006 5:53 EPB 22.5 63 RH

59 5216 812812006 16:00 EPB 22.5 63 RH

60 5216 8128/2006 l6:02 EPB 22.5 OJ RH

61 5216 812812006 16:05 EPB 22.5 63 RH

62 52t6 812812006 16: t0 EPB 22.5 63 RH

Wednesday, October I 1, 2006 Page 2 of 5



1Z9roSrxrEC
^fI.UONSIILTANTS
Panel Placement Log

rrvEi "re-""*".';ffi'

Project: JED Solid Waste Faciltli

I-ocation: 1501 Omni Way St.Cloud Florida 34773

Descriotion: Cell 3 Construction

ProjNo: FO-O952

Primary / Secondary: Primary

o-J 0115 8128t2006 i6:1 3 EPB 22.5 63 RH

:64 01 15 Bl2812006 6:20 EPB 22.5 63 RH

65 01 15 8t28t2006 L6:30 EPB 22.5 o-1 RH

ioo 4582 812812006 8:45 SICBCFL 22.5 40'7 RH

67 5221 812812006 l8:52 SICBCFL 22.5 407 RI{

68 5462 8t28t2006 9:1 1 SICBCFL 22.5 401 RH

69 01 15 812812006 19:.21 EPB zz.5 63 RH

t70 01 15 8128t2006 19:2i7 EPB 22.5 63 RH

1^l 01 15 8t28t2006 19:28 EPB 22.5 o-) RH

72 01 15 Bl2B12006 19:59 SEC 22.5 29 RH

<A<1 812812006 18:00 SEC 22.5 25 RH

74 8t28/2006 lB:08 SEC 22.5 22 RH

75 545'1 Bl28l2006 18:30 SEC 6 t4 RH

76 5108 9t3/2006 8:00 NWCFL 22.5 406 RH

77 5458 91312006 8:05 NW CL FL 22.5 406 RH

78 5454 91312006 8:10 NW CL FL 22.5 406 RH

179 5352 913t2006 8:22 NW CL FL 22.5 406 RH

80 01 17 91312006 8:38 NICB 22.5 52 RH

i81 01 17 91312006 B:43 NICB 22.5 52 RH

82 0117 913t2006 8:50 NICB 22.5 52 RH

83 0117 91312006 9:00 NICB 22.5 52 RH

84 01 17 91312006 9:03 NICB 22.5 52 RH

85 01 17 9t3/2006 9:08 NICB 22.5 52 RH

86 0l 17 91312006 9:1 1 NICB 22.5 52 RH

87 0117 9t3/2006 9:15 NICB 22.5 52 RH

88 01 16 91312006 9:30 NICB 22.5 52 RH

89 01 16 91312006 9:33 NICB 22.5 52 RH

90 0116 9t3/2006 9:36 NICB 22.5 52 RH

91 01 16 91312006 9:39 NICB .22.5 52 RH

92 0116 91312006 9:43 NICB 22.5 53 RH

93 01 16 91312,006 9:46 NICB 22.5 53 RH

Wednesday, October 1 1, 2006 Page 3 of 5



--7-9u:tSrrrnr-^-T.UONSULTANTS
Panel Placement Log

'M**r fEi#'.,=*g*'

Project: JED Solid Waste Faciltv

hcation: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 Construction

ProjNo: FO-0952 TaskNo: 01

I

Primary / Secondary: Primary

Batch-RoII P lac e m e nt I L o c at io n I C omm e nt s

Material Type: gml

width
(:ft.)

Length
(ft.)

QAID i

I

94 0116 1 91312006 10:00 NICB 22.5 53 RH

95 01 16 91312006 10:00 NWC 22.5 4'7 RHj

96 5228 91312006 10:10 NWC 22.5 27 RHi
9'7 5228 9/3/2006 10:13 NWC 15 t2 RH

98 5228 9t3t2006 10:20 NWC 4 RH

99 5228 91312006 10:28 NWC 22.5 26 RH

100 5228 913/2006 11:00 NWC zz.) 48 RH

101 5459 916t2006 l1:22 NICB CL FL 22.5 zt) RH

102 5459 91612006 t .io NCFL 22.5 130 RH

103 5228 91612006 t3:30 NCLFL 22.5 t47 RH

104 5228 9t7/2006 9:00 NCLFL 22.5 lt4 RH

105 5460 91712006 o.11 NCLFL 22.5 164 RH

-RH106 5460 9t7/2006 9:16 NCLFL 22.5 246

107 5338 91712006 9:22 NCLFL 22.5 30 RH

t08 s338 91712006 9:30 NICB C FL 22.5 218 RH

109 533B 9t7 t2006 9:35 NCIB C FL 22.5 t01 RH

110 5346 91712006 9:39 NICB C FL 22.5 175 RH

111 5346 9l'712006 9:44 NICB CL FL 22.5 LJ) RH

I l) 02t9 9/7/2006 9:53 NCLFL 22.5 42 RHI
I lJ 0219 91712006 l4:72 NICB CL FL 22.5 zt) RH

114 0219 91712006 l4:22 NICB CLFL 22.5 80 RH

115 5461 91712006 l4:'30 N CLFL 22.5 190 RH

116 5461 91712006 74:44 NCLFL 22.5 2t5 RH

tt7 5457 91712006 15:15 NC CL FL 22.5 57 RH

118 5339 9nD006 l5:30 NICB CL FL 22.5 276 RH

1lq s35 9/7/2006 l5:39 EPB 22.5 66 RH

t20 535 9/7/2006 l6:00 EPB 22.5 oo RH

1.21 53s 91712006 6:05 EPB 22.5 66 RHi
122 535 91712006 t6:13 EPB 22.5 66 RH

LLJ 535 9/7/2006 6:22 EPB 22.5 oo RH

L24 5231 91712006 l6:40 EPB 22.5 66 RH
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Panel Placement Log

*x4gr*:"**"'viftffi-"""'.:''.";;'F.'

Projecr: JED Solid Waste Facilty

l.ocation: 1501 Omni Wav St.Cloud Florida 34773 ProjNo: FO-0952 TaskNo: 01

Description: Cell 3 Construction

I

i Primary / Secondary: Primary Series: 2

125 5231 91712006 17:00 EPB 22.5 66 RH

126 5231 9t7 t2006 l7:15 EPB 22.5 66 RH

t27 91912006 9:00 SUMP 22.5 90 RH

128 5457 91912006 9:05 SUMP 22.5 95 RH

129 <A <a 9t9t2006 9:I2 SUMP 22.5 110 RFI

130 5231 91912006 9:21 SUMP 22.5 -)L RH

131 5231 9t912006 9:30 SUMP NEC 34 RH

t32 5231 91912006 9:33 SUMP 22.5 35 RH

133 5231 91912006 9:41 SUMP SEC lz 35 RH

134 5231 91912006 9:50 SUMP S IJ 35 RH

tJ) 5231 91912006 l0:00 SUMP AT SOUTH RH

IJO 5231 91912006 10:30 SUMP TOP NEC l-) t4 RH

49 25Number of Panels: t -)o Approx. Area (sq. ft)
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Destructive Test Log

*#ff***
rnrEi ffi-"" "t.:::*;#fs'

Project: JED Solid Waste Facilty

I-ocation: 1501 Omni Wav St.Cloud Florida 34773

Description: Cell 3 Construction

Peel Inside: 78

Peel: 70

j frimary / Secondary: Primary
l

Series: 2 MaterialType: 1

Sample Data

Samp
No

Weld
Ttpe

Track
Type

Location

S**1-DN.
I (rt'l

Mach
ID

Oper
ID

Date
Samp

Test Data

Peel Shear Unit
ppilpsi

Resuh
(PtF)

QA
ID

Inside Outside

i:ryL:_r" Prry@^4E@i
*o L--It-f

t,",0

t-':riFll_:lryll4$:lt-t_i{Fg,_'sl *LF--g-ffit -tl
Ot.tO

m r"bi 144-f u, -T-181 
TPPI I P -[RHl i[j

.'",0[_j:i-_[j' Ljl]ffi{r"r i=-T.l
Ft"h[ 118 -[-t1--1401 PPal P TRHI

tr9!-LLtlg,:i$ryry1'-_lea'ry9._'i '"oL-_ L-_Il
nerul 1r5 [Ia*[r+gT-PPI 

'll-lTH-i

E|. *o L--f -]m"ra]-ltl rrq [-r+s lrPafl f RH I
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^::Gq.rSrnrEr^E CoxsurANTS

Destructive Test Log

*g$p'*'"*'
rJtlrsi m

._,_-Sll3-'

] Project: JED Solid Waste Facilty

] I-ocation: 1501 Omni Way St.Cloud Florida 34773

i Description: Cell 3 Construction

t*

-lryr:::l1t ou'ui,

at.tO

[:sil.lj:_Ly1W*l' LIl
u'.'ol-'* T ''alj11l-erl;l_y]tr"IT tJal
ni.ro [rr!_f- gI'' I{f_iq

-jq-'-o- 
I o,,:s-r',,r il rwftsronor:gfr Bt23 t20o(J . *o

u,"o

o'.'o [ "f-g-IY:Ery-' f i:i
Fsl F-[p 

iy,0$sl6FwrTtr0000{pcr-tlTrrrr006] *, [I__-_]
n"o

Pg:tr]-: ;' fi-l
ni.raWeef t-lngl

,-or1[1'-o Lrrt,'-,"ny11ry ; ___l __-l
tt"'oLl,u

L-?:*i'f" Ft@@-ff:--* [-]-*_r
a,.tO 

L*o L-f-l
ni"raf rzo-lffi

I

TaskNo: 01
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I nl'-cr-r'rr \--rc

Destructive Test Log

*tuSt*"'

rfirEi ffi$rffF.
*---*"S'r

Projecr: JED Solid Waste Faciltv

Location: 1501 Omni Way- St.Cloud Florida 34773

Description: Cell 3 Construction

Sample Data

Location

Seam

i tutach Oper
ID

Track
T!pe ID

I

I
I

Date
Samp )

I

@tEFrW*o L-II
116 i 116 | 141

ii
PPI i P IRHField

[-r.I
Field

ii1'i|' |5rysW *o[ tlll' Il] l lEt-l-l
ni"ra[iro i r'i:m

* I ]*-l-h-]T
r24t156tPPIlP

ti311:f li:{_l:i:rry jiry99: l
p -[nnl
_l _l

114 l r.3 148 i PPr P

it:El;]-4y:qF @T:y,'Z,sl "'
Field

o'"o [_:l_I,', 1_11]_gl,_ajj1l

ni.ro r+r I -r:q--- rso ] en F Frr
tt'.llil_:

U,"tO

i-l,i r '- t. * *'1@:;f-.'"FTur'I . f-l -Elri.ra[rzr@

.aq:llliiq-@
, ,*r-= o - o=- ooffiu-m rs;lzszooool rr -yyr*;

122

0056-0057 168 i PPI i P iRH
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Destructive Test Log

Project: JED Solid Waste Facilty

hcation: 1501 Omni Wav St.Cloud Florida 34773

Description: Cell 3 Construction

Test Reqs: Fusion: Shear: 120

Extrusion: Shear: 108

Primary i Secondary: Primary Series: 2 MaterialType: I

Track
T!pe

i

'*-*nlwra
No I Tvoeii"'rl

Sample Data l

Mach
ID

pt.laFrq- T rzt r rsr eer [-l aq

Oper Date

9,3/2006

ni"fO

i-'YEj Lab Ilr
ni.roi r:r f--il7-T l$-T-ppl I F-i RH]

,fTlTI
0017-0078 t-ab i__-I=.'.'oLrai-l'nre

,191It__i tab 130 130 184 i PPI

126 133 i 181 ]PPr
p RH L__=_*r

146 148 r66 PPI P RH lJ--l
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I Project: JED Solid Waste Faciltv

hcation: 1501 Omni Way St.Cloud Florida 34773

Description: Cell 3 ConstrucLion

ProjNo: FO-0952
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GeoSvNrBc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph I

Date: 7 June 2006

Direction: North

Photograph 2

Date: l5 Mav 2006

Direction: Southeast

Comments:
CQA technician
performing nuclear
moisture/density test.



GBoSvNrsc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida, Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 3

Date: 09 June 2006

Direction: Northwest

Comments:
GPS surveyor setting
grade stakes.

Photograph 4

Date: 14 July 2006

Direction: West

Comments:
Dozer w/GPS final
grading liner subbase

layer on east slope of Cell
a



GeoSvxrsc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida, Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 5

Date: l2 July 2006

Direction: West

Comments:
Geosynthetics anchor
trench excavated along
southern intercell berm.

Photograph 6

Date: 3l July 2006

Direction: West

Comments:
Excavation of Cell 3
sump area.



GnoSvNrBc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 7

Date: 31 July 2006

Direction: Southwest

Comments:
Licensed surveyor
performing as-built
survey of Cell 3 sump
area.

Photograph 8

Date: 14 July 2006

Direction: Southwest

Comments:
Cell 3 construction
progress photograph.
Liner subbase preparation
in foreground.



GnoSvNrnc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida, Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 9

Comments:
Unloading of GCL using
forklift with stinser bar.

Photograph l0

Date: 15 Aug 2006

Comments:
Staging of geocomposite
rolls.



GBoSvNrec CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph I I

Date: 17 July 2006

Direction: West

Comments:
Installation of secondary
GCL over prepared
subbase along western
side of Cell 3.

Photograph 12
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Date:2 Aus 2006

Direction: North

lComments:

I Deployment of secondary

lgeomembrane liner.



GeoSvNrBc CoNsuLTANrs
Photographic Record

Client: Waste Services of Florida, Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 13

<1.

#
?l''

Date: 15 July 2006

Direction: North

Comments:
Extrusion welding of
geomembrane panels

along Cell 3/Cell4 tie in.

Photograph 14

{

Date: 19 Aus 2006

Direction: NA

Comments:
Vacuum box testing of
extrusion welded seam.



GeoSvNrec CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 15

Comments:
CQA Technician marking
destructive seam sample
on extrusion welded
seam.

Photograph 16

Date: 16 Aus 2006

Comments:
Attachment of geonet
components of adjacent
geocomposite panels

using nylon cable ties.



GeoSvNrec CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Proiect Location: Osceola County, Florida

Photograph 17

Comments:
Continuous sewing of
upper geotextile
component of adjacent
geocomposite panels.

Photograph l8

Date: 16 Aug 2006

Comments:
Installation of secondary
sump riser within Cell 3
sump area.



GsoSvNrBc Cot tsuLTANTS
Photographic Record

Client: Waste Services of Florida, lnc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 19

Comments:
Setting of primary sump
riser within Cell 3 sump
area.

Photograph 20

Date'.22 Sep 2006

Comments:
Placement of general fill
around sump risers within
Cell 3 sump area.



GeoSvNrec CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 21

rffi

t

&.,.:

Date: 20 Sep 2006

Direction: South

Comments:
Thermal butt fusion
welding of HDPE
leachate collection
piping.

Photograph 22

..,t::: ltt::
ie{rr:].

:f.1-

Date: l8 Sep 2006

Direction: North

Comments:
Placement of drainage
gravel for the central
leachate collection drain
Within Cell 3.



GeoSvNrsc CoNSULTANTS
Photographic Record

Client: Waste Services of Florida. Inc Project Number: FQ 0952

Project Name: Oak Hammock Disposal Facility - Cell 3

Project Location: Osceola County, Florida

Photograph 23

',

Date: 15 Sep 2006

Direction: North

Comments:
Placement of protective
cover soils within Cell 3.

Photograph 24
.;::.,t:a,

Date: 4 Oct 2006

Direction: West

Comments:
Installation of control
panel at Cell 3 sump area.


