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Osceola County SW
Oak Hammock Disposal Facility
Certification of Construction Completion - Cell 2

Dear Mr. Salopek:

This will acknowledge receipt of the Certification of Construction Completion of a Solid Waste

Management Facility, dated, April 19, 2006,byAyushman Gupta, P.E. of GeoSyntec Consultants,
addressing Cell2.

Based upon my inspection on April 17,2006, construction of the Cell2, as certified by the Engineer of
Record, has been completed and is substantially consistent with plans and specifications approved under
DEP Permit No. SC49-0199726-001. Accordingly, solid waste maybe placed in Cell2 for disposal.

Neither this letter nor any prior agreement with the Department relieves you of the responsibility of
complying with any applicable ordinances, rules, or laws of any local, county, state, or federal
government entity.

Please contact me at 407-893-3329 if you have questions or need funher information.

Sincerely,

Q-"-*--t, &-t"'^-
James N. Bradner, P.E., Manager

Solid and Hazardous Waste Program

Matt Orr, Site Supervisor (mon(@wsii.us)
Ayushman Gupta, P. E., Geo Syntec C onsultants (.A gupta@ geo syntec. com)

ljnb

cc:

"More Protection, Less Process"
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14055 Riveredge Drive, Suite 300
Tampa, Florida 33637

Tel. 813.558.0990 . Fax 813.558.9726

Mr. James N. Bradner, P.E.

Program Manager, Solid/Hazardous Waste

Florida Department of Environmental Protection, Central District

3319 Maguire Boulevard, Suite 232

Orlando. Florida 32803 -37 67

Certification Report - CeIl2
Oak Hammock Disposal Facility
Waste Selices, Inc.

Permit Application No. SC49-0 1991 26-001

Re:

19 April 2006
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Dear Mr. Bradner:

Submitted herewith are two (2) copies of the certification report (including Record

Drawings) for Cell 2 at the Oak Hammock Disposal Facility in Osceola County, Florida.

FDEP form#62-701.900(2) trtled Certification of Construction Completion of a Solid Waste

Management Facility, duly completed and signed, is also attached. A copy of a compact

disk (CD) containing the photos presented in Appendix D is included on the back of the

repofi.

If you have any questions or need additional information, please do not hesitate to

contact the undersisned.

Sincerely,

Ayushman Gupta, P.E,

Senior Engineer

Attachments

Copy: Mr. Shawn McCash, Waste Services, Inc.
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DFI \pplication No. _
(Filled by DEP)Florida Department of Environmental Protection

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

Certification of Construction Completion of a

Solid Waste Management Facility

DEP Construction Permit No: SC-!4 -||?clZZt ' Oo I County: 0s€0ta
Name of Project:

Name of Owner:

0AK HAnmocK btsposaL FActLtTy

afnrut wAsTc 0F }wLn a)uN7v,uc
Name of Engineer: 6 €,osy1r176c 
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Type of Project: 'c7, OF C€u

Cost: Estimate $ ActLral $

Site Design: Quantity: l,7oo tori/day SiteAcreage:C€LL,fi@X" 12.5 Acres

Deviations from Plans and Application Approved by DEP:
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Name(s) of Site Supervisor: ltttrr ne<" (wsz)
Date Site inspection is requested: fr?,<tt 70Ob

This is to certify that, with the exception of any deviation noted above, the construction of the

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

PermitNo. &-fl- 0l4cl7?.lo- 0ol :Dared: lO ocToeet<zoo€

Northwest District
160 Governmental Center
Pensacola, F L 32501 -5794

850-595-8360
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South District Southeast District

2295 Vactoria Ave., Ste. 364 400 North Congress Ave.
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INTRODUCTION

Overview

This certification report summarizes the Construction Quality Assurance (CQA)
activities performed by GeoSyntec Consultants (GeoSyntec) in Tampa, Florida during
construction of Cell 2 atthe 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 Osecola County, LLC,
which is a wholly owned subsidiary of Waste Services of Florida, Inc. (WSf. The CQA
activities performed by GeoSyntec included monitoring of:

earlhwork construction:

geosynthetics 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 construction materials and

procedures were in compliance with the Construction Permit SC49-0199726-001issued
by the Florida Department of Environmental Protection (FDEP), Central District in
accordance with Chapter 62-101, Solid Waste Management Facilities, Florida
Administrative Code GAC).

Cell 2 was constructed in accordance with the above mentioned permit and

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

McCash of WSI. 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 2 only. The

construction of the leachate transmission line and the leachate storage area were included
in GeoSyntec's report 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 Cerlification Report.

(i)

(ii)

FQ0852/CQA Repot t-1 19-Apr-06
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Report Organization

This certification report is organized as described below.

A 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 2 is provided in Section 4;

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

geosynthetics installation in Cell2 is provided in Section 5;

A description of the CQA monitoring and testing activities performed during

construction of the leachate collection system in Cell2 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 repoft.

FQ0852/CQA Report 1a 19-Apr-06
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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 2,179 acres. The landfill footprint at

final build-out is approximatdy 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 northem part of the landfill and covers approximately

52 acres. Cell2 is approximalely 12.5 acres.

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

were completed in January 2004 and May 2004, respectively. The construction of Cell 4
was completed in May 2005. It is noted that Cell 4 was the second 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 2, i.e., the third cell constructed at the OHDF as part

of the Phase 1 development. Cell 3 is expected to be constructed as the fourth (and last) cell

of Phase 1 later this year.

2.2 Construction Activities

This certification report pertains to CQA monitoring and testing activities performed for
construction of Cell 2 only. The construction of Cell 2 included earthwork, liner system

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

drawings prepared for the construction of Cell 2. T\e 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 (GeoSyntec, January 2004).

The Cell 2 design incorporates a double-composite liner system and other engineering

controls thatmeet or exceed the requirements of Chapter 62-701,FAC. The Cell 2Liner

system consists of the following components (from top to bottom):

minimum 24-in (6l0-mm) thick protective soil layer;

FQO852/CQA Repoft 2-1 l9-Apr-06
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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;

primary liner, consisting of a 60-mi1 (1.5-mm) thick textured HDPE
geomembrane;

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 intemally reinforced composite, composed of
granular sodium bentonite encapsulated between a needle-punched non-woven
geotextile and a woven geotextile; and

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

The Cell 2leachate 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

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

detection system.

FQ0852/CQA Report aa 19-Apr-06
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CONSTRUCTION QUALITY ASSURANCE PROGRAM

General

The scope of CQA monitoring, testing, and documentation services performed by
GeoSyntec during the construction of Cell2 at the OHDF included review of documents,

field CQA operations, and preparation of this final certification report and 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
Cell2 at the OHDF is included in Section 3.5 of this report.

The earthwork for construction of Cell 2 commenced on 7 December 2005. The

installation of the liner system in Cell 2 commenced on 17 February 2006. The

placement of the protective soil layer in Cell 2 commenced on 4 April 2006.
Construction of Cell 2 (described in this certification report) was substantially completed

on 17 April 2006, i.e., all construction activities required for proper functioning of Cell 2
have been completed as discussed during the Florida Department of Environmental
Protection (FDEP) inspection on 17 April 2006.

3.2 Related Documents

As previously noted, this certification report summarizes the CQA activities
performed by GeoSyntec during construction of Cell 2 atthe OHDF. The CQA activities

conducted by GeoSyntec were intended to satisf,i the requirements of the following
documents:

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

Class I Landfilt', 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) Plan", Appendix Q of the OHDF Permit

Application, dated May 2002;

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

May 2002;

. permit drawings entitled "Oak Hammock Disposal, A Solid VTaste Facility", dated

May 2002;

FQ0852/CQA Report 3-1 19-Apr-06
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construction drawings entitled "Oak Hammock Disposal Facility, Holopaw,
Florida (J.E.D. Solid Waste Management Facility), Cell 2 Construction Drawings

Geosynthetics" and Project Manual containing Technical Specifications, dated

October 2005, prepared by GeoSyntec Consultants, Tampa, Florida; and

construction drawings entitled "Oak Hammock Disposal Facility, Holopaw,
Florida (J.E.D. Solid Waste Management Facility), Cell 2 Construction Drawings
- Earthworll', dated October 2005, prepared by GeoSyntec Consultants, Tampa,

Florida.

A11 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.

Field CQA 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 2 for testins at an off-site seotechnical laboratory;

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

o reviewing and evaluating geotechnical laboratory test results to ensure

compliance with the requirements of the CQA Documents;

o monitoring placement, grading, and compaction of earthwork related

construction activities;

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

related construction activities to ensure compliance with the requirements of the

CQA Documents;

o 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

o monitoring anchorage of the geosynthetics in the perimeter anchor trenches.

FQ0852/CQA Repofi J-L 19-Apr-06
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Geosynthetics:

monitoring delivery, storage, and

delivered for the project;
tracking the inventory of geosynthetic materials

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 Cell2 including trial seams,

destructive and nondestructive tests, and repair operations; and

performing destructive testing of geomembrane seams at the minimum frequency

required by the CQA Documents.

Leachate C o lle cti on Sy s t em :

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 Cell2.

Mis cellaneotts Activities :

monitoring placement, grading, and compaction of soils within the owner's

operation area, Cell 3 footprint, and contractor's staging area as required by the

CQA Documents;

o monitoring installation of HDPE culvert pipes; and

abandonment of piezometers DP-3 and DP-4 which were located within the

footprint of Cell 3; and

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

perimeter maintenance road located on the east and north sides of Cell 2.

FQ0852/CQA Repot aa
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During construction activities involving monitoring andlor 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 andlor materials to

ensure appropriate corrective actions are taken. The corrective actions were monitored
and/or tested by CQA personnel to ensure compliance with the requirements of the CQA
Documents.

3.4 Certification Report and Record Drawings

Record drawings for Cell 2liner 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 2.

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

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

During construction of Cell 2, 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 2 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

Matt Orr, District Manager

CQA Consultant:

o Mike Rowley, Operation Manger

GeoSyntec Consultants - Tampa. Florida

Ayushman Gupta, P.E., Engineer of Record

Juan Quiro z, Ph.D., Proj ect Engineer

3-4 l9-APr-06FQ0852/CQA Repot



Generql Contractor:

Earthwork Subcontractor :

Geosynthetics Installer :

Surt eyor:

G eo t echnic al Lab or atori e s :

Geosynthetics Laboratory :

GeoSyntec Consultqnts

o Kirk Wills, CQA / Project Manager

o Rick Hastie, Site CQA Manager

Comanco Environmental Corp." Plant Citlz. Florida

o Randy Adkins, Vice President

o Dave Petty, Regional Manager

r Steve Kitzmiller, Regional Project Manager

o Mike Daniels, Project Manager

o Jack Watkins, Superintendent

G-4. Okeechobee. Florida

o Ray Parker, Project Manager

o Brad Raulerson, Foreman

Comanco Environmental Corp.. Plant City. Florida

o Balatazar Mar1trnez Ortiz, Site Superintendent

Hartman & Associates. Inc.. Orlando. Florida-

o Lawrence E. Jenkins, Professional Surveyor

Excel Geotechnical Testing. Roswell. Georeia

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

Geotechnical and Environmental Consultants (GEC).

Orlando. Florida

o Michael W. Byerly, P.E., Project

TRVEnvironmental. Austin. Texas

o Sam Allen, Project Manager

Manager
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CONSTRUCTION QUALITY ASSURANCE - EARTHWORK

General

GeoSyntec monitored earthwork related to construction of Cell 2 at the OHDF.
Earthwork activities in Cell 2 included construction of subgrade, 6-inch thick liner
subbase, intercell berms (between Cell2 and future Cell 3 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 2 is discussed in this section. Earthwork

related to the construction of the landfill perimeter berm (on north and east side of Cell
2); intercell berm between Cell 1 and Cell 2; and the low-permeability soil layer in the

Cell2 sump area were discussed in the Cell 1A Certification 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 2 construction.

The materials used to construct Cell 2 included general fi1l and protective soil.

General fill was used to construct the subgrade of Cell 2, 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 2.

CQA personnel observed the earthwork related construction activities and tested the

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

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

During construction, geotechnical soil tests were performed at one of the off-site
geotechnical laboratories. The off-site geotechnical laboratories included Geotechnical

and Environmental Consultants, Inc. (GEC), Orlando, Florida and Excel Geotechnical

Testing (EGT), Roswell, Georgia.

4.2 Soil Source and Requirements

The general fill 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 verifu 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:

o 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
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materials. In addition, general fill used as liner subbase in Cell 2 was free of
sharp materials or materials larger than 0.5 inches.

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; had carbonate content of less than 5 percent per ASTM D 4373;

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 10-3 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 CQA Monitorins and Testing

GeoSyntec's CQA personnel monitored the placement andlor 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

brought to the attention of the concemed parties for review and correction.

AS liart of CQA activitieS, geotechnical testing was performed on the soils used in
construction of Cell 2 of the OHDF. Testing was performed at one of the two off-site
laboratories (GEC or EGT).

The following geotechnical tests were performed:

o 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);

o 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 general fill in accordance with ASTM D 2216;

o standard Proctor compaction tests on general fill in accordance with ASTM D
698;
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grain-size analysis or fines content determination in accordance with ASTM D
422, ASTM C 136, or ASTM D 1140;

hydraulic conductivity tests on the protective layer soils in accordance with
ASTM D 2434; and

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 three nuclear gauges (Troxler Model #3430 Serial #22295,

#21418 and #15334) that were used to perform the moisture/density tests. The gauges

were calibrated daily prior to use by the "standard count" method. These counts were

recorded on standard count logs, which are not included in the certification report but are

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 gauges were 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 2 base,

intercell berms, 6-inch thick liner subbase, and anchorage of geosynthetics. Earthwork in
Cell2 using general fill consisted of following activities:

o 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

excavators and articulated off-road dump trucks, respectively;

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

. compacting general fillusing smooth drum rollers;

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

General fill was required to be compacted to at least 95 percent of the corresponding
standard Proctor (ASTM D 698) 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 fill.

Twelve (12) standard Proctor tests were performed during construction for
approximately 120,000 cyd of compacted general fill placed in Cell 2. The actual CQA
test frequency of 1 test per 10,000 cyd (approx.) of compacted general fill exceeded the

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

performed during construction are summarized in Table 4-I and are presented in Figure
4-1. As noted, the maximum dry unit weight varied from 99 to 108 pounds per cubic foot
(pcf) and the optimum moisture content varied from 12 to 15 percent.

4.4.2 Density and Percent Compaction

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

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

recompacted the area sulrounding the failure and the area was retested by CQA
personnel. The procedure was repeated until satisfactory moisture/density test results

were obtained at each test location.

Approximately 120,000 cyd of general fill was used to construct CelI 2 (base,

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

performed to evaluate the compaction of general fill in Cell2 are presented in Appendix
A. A total of 824 nuclear moisture/density tests were performed, which correspond to a
CQA test frequency of 1 test per 145 cyd (approx.) of compacted general fill. As noted,

areas coffesponding to the failing test (i.e. 34 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 2457) of general fill materials used to construct Cell 2.
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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 fiIl.

Seventeen (11) grain-size distribution analyses and USCS classification were
performed for approximately 120,000 cyd of compacted general fill used to construct

Cell2. The actual CQA test frequency of 1 test per 7,100 cyd (approx.) of compacted
general fill exceeded the minimum testing frequency required by the CQA Documents.

The grain-size distribution analyses and USCS classification performed during
construction are summarized in Table 4-2. As noted, the general fill materials used to

construct Cell 2 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 nuclear
gauge. A total of 32 moisture/densities were measured using the drive cylinder method

for the general fill used to construct Cell 2 and are summarizedin Table 4-3. A drive
cylinder was collected for approximately every 25 nuclear density tests, performed,

which exceeded 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 north and east side of Cell 2) and the

intercell berms between Cell2 and future Cell 3 (on south side). Along the west side of
CeIl 2, each layer of geosynthetics was tied into the respective layer of geosynthetics

from Cell 1. The construction sequence for the anchor trenches was as follows:

. a Z-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
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 general fill and compacted.
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Protective Soil Laver

Protective soil was used to cover the geosynthetic components of the liner system in
Cell 2. The minimum thickness of the protective soil layer atop the geosynthetic

components of the liner system in Cell 2 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 2. The construction

sequence of protective soil layer was as follows:

articulated dump trucks hauled the sandy soils from Bronsons Borrow Pit to Cell
2; 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 articulated off-road
dump trucks operated.

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

with USCS (ASTM D 2487), and hydraulic conductivity (ASTM D 2434) tests were

performed on samples of protective soil at the off-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 soil. 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 40,500 cyd (approx.) of protective soil was placed in Cell 2. Twenty (20)
grain-size distribution analyses (and USCS classification) and Fourteen (14) hydraulic
conductivity tests were performed on the protective layer soils placed in Cell 2. 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 proj ect requirements.
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Table 4-1

STANDARD PROCTOR TEST RESULTS FOR GENERAL FILL USED TO CONSTRUCT CELL 2

SAMPLE
ID

SOIL DESCRIPTION

OPTIMUM
MOISTURE CONTENT

(%)

MAXIMUM

DRY DENSITY
(pcf)

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

ut-z-z Brown fine sand (SP) 13 10'1

GF-2-3 Brown fine sand with silt (SP-SM) 14 105

GF-2-4 Dark brown fine sand with silt (SM) 14 104

GF-2-5 Brown fine sand with silt (SP-SM) 13 104

GF-2-6 Light brown silty fine sand (SM) 13 107

GF-2-7 Light brown fine sand with silt (SP-SM) 12 108

GF-2-B Brown fine sand with silt (SP-SM) 15 104

GF-2-9 Light brown fine sand with silt (SP-SM) 15 104

GF-2-10 Light brown fine sand (SP) 13 106

vr-z- | | Dark brown fine sand with silt (SP-SM) 15 104

GF-2-12 Grey fine sand with silt (SP-SM) 14 105

All samples were tested by Geotechnical and Environmental Consultants, Inc. (GEC)
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Table 4-2

GRAIN SIZE DISTRIBUTION ANALYSES AND USCS CLASSIFICATION RESULTS FOR
GENERAL FILL USED TO CONSTRUCT CELL 2

PARTICLE SIZE
ANALYSIS

sotL
CLASSIFICATION

TEST
STANDARD

ASTM
D 422

ASTM
D 2847

TESTING
FREQUENCY

1 test per

10,000 yd3

1 test per

1 0,000 yd3

TEST RESULTS

Sample No. 1

Percent Passing by Weight
Throuoh 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 P

GF-2-2 100.0 97.4 83.9 JZ-4 a. l SP P

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

GF-2-4 100.0 97.8 86.6 A1 I 14.8 SM P

GF-2-5 100.0 97.8 86.9 45.0 8.5 SM P

GF-2-6 100.0 97.7 88.7 63.9 19.4 SM P

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

GF-2-8 100.0 98.3 N/A N/A 6.0 SP-SM P

GF-2-9 100.0 98.1 N/A N/A 6.0 SP-SM P

GF-2-10 100.0 96.8 NiA N/A 3.7 SP P

GF-2-11 '100.0 97.9 N/A N/A o.q SP-SM P

\jf-t-tz 100.0 97.9 N/A N/A 6.9 SP-SM P

GF-2-13 100.0 98.1 N/A N/A 5.6 SP.SM P

vf -z- l+ 100.0 98.2 N/A N/A 7.1 SP-SM P

GF-2-15 100.0 98.3 N/A N/A 5.9 SP-SM P

GF-2-16 100.0 98.1 N/A N/A 6.4 SP.SM P

GF-2-17 100.0 98.3 N/A N/A 6.3 SP-SM P

Notes:

1 All samples were tested by Geotechnical and Environmental Consultants, Inc. (GEC).

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

3 N/A = not available
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Table 4-3

COMPARISON BETWEEN DRIVE CYLINDER AND NUCLEAR GAUGE TEST RESULTS
FOR GENERAL FILL USED TO CONSTRUCT CELL 2

DRIVE CYLINDER NUCLEAR GAUGE
DIFFERENCE

(Drive Cylinder - Nuclear Gauge)

Test No.

Dry Unit Weight
(pcf)

Moisture
Content

(%) Test No.

Dry Unit Weight
(pcf)

Moisture
Content

(/") Dry Unit Weight
(pcf)

Moisture
Content

(%)
ASTM D

2937
ASTM D

2216
ASTM D

2922
ASTM D

3017

DR-1 '100.5 6.6 Dr-25 102.7 7.8 -2.2 -t-z

DR-2 101 .3 8.5 DT.5O 102.3 8.9 1.0 -0.4

DR-3 101 .5 6.8 DT-75 101 .3 6.9 0.2 -u. I

DR-4 102.2 DT-100 103.6 5.3 4A 0.1

DR-5 103.0 12.3 Dr-125 104.8 12.5 '1.8 -0.2

DR.6 101 .2 A4 DT-150 101 .2 4.8 0.0 -0.7

DR-7 1 00.1 4.7 DT-175 100.4 5.4 -0.3 -0.7

DR-8 103.7 9.4 DT-201 102.9 10.7 0.8 -1.3

DR-9 101 .3 9.9 Dr-225 102.8 9.9 1.5 0.0

DR-10 100.9 9.4 DT-250 100.5 10.6 0.4 1.2

DR-1 1 100.7 9.4 Dr-275 101.7 10.6 1.0 1.2

DR-12 101 .B 9.4 DT-300 102.3 9.8 -0.4

DR.13 1 05.1 1.0 DT-325 103.6 11 A 1.5 -0.4

DR-14 1 00.7 0.6 DT-350 100.2 10.5 0.5 0.1

DR.15 f01.8 1.7 DT-375 100.5 11.2 1.3 0.5

DR-16 102.2 0.5 DT-400 03.0 11.0 -0.8 -0"5

DR-17 104.7 5.5 Dr-425 03.0 6.6 1-7 -1.1

DR-18 104.1 11.6 DT-450 04.1 11.2 0.0 0.4

DR-19 101 .6 12.5 Dr-476 00.4 13.4 1.2 -0.9

DR-20 102.4 10.9 DT-s00 0'1.3 12.0 1.1 1.1

DR.21 107.0 5.7 DT-525 04.1 7.9 2.9 -2.2

DR-22 101 .1 12.2 DT-s50 01.8 12.1 -0.7 0.1

DR-23 101.1 9.6 DT-s75 99.9 9.0 1.2 0.6

DR-24 100.9 9.8 DT-600 99.9 9.0 1.0 0.8

DR-25 100.9 8.8 DT-625 100.8 9.0 0.1 -0.2

DR-26 102.5 9.3 DT-650 102.8 10.0 -0.3 -0.7

DR-27 1 00.1 7.7 DT-675 100.6 7.7 -0.5 0.0

DR-28 100.0 10.2 DT-700 100.5 9.5 -0.5 0.7

DR-29 104.3 8.2 Dr-725 104.1 7.7 0.2 0.5

DR.3O 103.9 8.6 DT-750 103.8 8.0 0.1 0.6

DR-31 104.0 6.2 D\-775 102.6 o. l 0.1

DR.32 99.7 7.5 DT-BOO 100.6 7.7 -0.9 -0.2
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Table 4-4

LABORATORY TEST RESULTS FOR LINER PROTECTIVE LAYER SOILS USED TO CONSTRUCT CELL 2

PARTICLE SIZE ANALYSIS
solL

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 a

ID

Percent Passing
No. 200 Sieve

(%)
Soil C{qisification 

1 Hydraulic Conductivity 
2

(cm/sec)
Pass/Fail 3

(P/F)

PC-TP-1A 7.1 SP.SM 1.10E-02 P

PC-TP-18 7.8 SP-SM P

PC-TP-2A SP 1.10E-02 P

PC-TP-2B 5.5 SP-SM 1.00E-02 P

PC-TP-2C 6.2 SP-SM Y

PC-TP-SLOPE 6.0 SP-SM 4.60E-03 P

PC-2-1 8.7 SP-SM 8.10E-03 P

rv-z-z 2.7 SP 1.70E-02 P

PC-2-3 3.5 SP 1.30E-02 P

PC-2-4 SP-SM 1.10E-02 P

PC-2,5 7.8 SP-SM 9.60E-03 P

rw-z-o 4.6 SP 9.31E-03 P

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

2 Required hydraulic conductivity was no less than 1 .0x10-3 cm/sec.
s Soil wjth higher fines content were accepted provided they met the specified hydraulic conductivity requirements.

a "Pei' samples were collected from protective soils placed in Cell 2.

iPC-TP' samples were collected to identify suitable protective soils in ihe test pit.
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Table 4-4 (UPDATED)

LABORATORY TEST RESULTS FOR PROTECTIVE SOILS USED TO CONSTRUCT CELL 2

FQ0852/CQA Report

PARTICLE SIZE ANALYSIS
solL

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

4
Sampre

ID

Percent Passing
No. 200 Sieve

("/")
Soil Classification 

I Hydraulic Conductivity 
2

(cm/sec)
PassiFail 

3

(P/F)

PC-2-1 8.7 SP-SM B.'1 0E-03 P

PC-2-2 2.7 SP 1.70E-02 P

PC-2-3 3.5 SP 1.30E-02 P

PC-2-4 5.5 SP.SM 1.10E-02 P

PC-2-5 7.8 SP-SM 9.60E-03 P

PC-2-6 4.6 SP 9.31E-03 P

PC-2-7 9.9 SP-SM 6.00E-03 P

PC-2-B 10.1 SP-SIV 6.60E-03 P

PC-2-9 7.0 SP-SIVI 5.90E-03 P

PC-2-10 10.9 SP-SM 6.00E-03 P

PC,2-11 8.5 SP-SM 1.10E-02 P

PC-2-12 8.4 SP.SM 9.30E-03 P

PC-2-13 7.2 SP-SM 9.00E-03 P

PC-2-14 9.1 SP-SIM 6.1 0E-03 P

PC-2-15 11.3 SP-S[/ 4.20E-03 5 T

YV-t- to 7.3 SP-SM P

r\.-l- | I 11.1 SP.SM P

PC.2.1B 11.0 SP.SM P

PC,2-19 8.3 SP.SM P

PC-2-20 4.6 SP Y

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

2 Required hydraulic conductivity was no less than 1.0x10-r cm/sec,
: Soil with higher fines content were accepted provided they met the specified hydraulic conductivity requirements.

4 All samples were collected from protective soils placed in Cell 2.

5 Sample tested was prepared by mixing equal volume of PC-2-15 andPC-2-17 (i,e., soil samples with highest

fines content)
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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 Cell2, as described in Section 2. At times, several liner system
installation operations were conducted simultaneously during Cell2 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 Geosynthetic Clav Liner

5.2.1 Conformance Testing and Documentation

A geosynthetic clay liner (GCL) was used in construction of the liner systems in Cell
2. 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 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 in
Table 5-1. Table 5-1 also indicates the tests that were conducted, the required test

fiequencies, 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 part 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 7 CQA conformance samples were tested for approximately I,307,250
square feet (ft2) of GCL delivered to the site for installation in Cell 2. The actual CQA
test frequency of 1 test per 186,750 ft2 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.
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The hydraulic conductivity of GCL was tested using deionized water as the

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

and leachate from the OHDF were performed for the previous two Cells. 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 CeIl 2

construction area (i.e., in future Cell 3 footprint), stacked on a 1.5-ft high berm, and

covered with a plastic tarps. The rolls were typically transported 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 construction. 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 deploynent, the

CQA personnel checked for the following:

. manufacturingdefects;

o 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 deplo)ment of the GCL as well as its
condition after installation to ensure that the installer followed the following procedures:

o the GCL was unrolled and placed in a

tension to avoid excessive wrinklins
trench or ballasted with sand bags;

manner which kept the GCL in sufficient

and was securely anchored in the anchor

woven seotextile in contact with thethe rolls were deployed with the

geomembrane;

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

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. ln areas where premature hydration of the GCL
was detected, the GCL was removed and replaced with new material.

5.3 CQA of Textured Geomembrane

5.3.1 Conformance Testing and Documentation

A 60-mil textured geomembrane was installed as primary and secondary liners in
Cell2. The 60-mi1 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 conformance 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 in
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 organrzed 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 fourteen (14) CQA conformance samples were tested for approximately
i,188,180 ft2 of textured geomembrane delivered to the site for installation in Cell2. The
actual CQA test frequency of 1 test per 84,870 ft2 for the textured geomembrane

exceeded the minimum frequency of 1 test per 100,000 ft2 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 2 construction area (i.e., future Cell 3 footprint) and stacked on an elevated
platform. The rolls were typically transported by an off-road forklift with a spreader bar
attachment or using the nylon slings which were attached to each roll. 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 incorporated into the work.

5.3.2.2 Deplqtment

The geomembrane rolls were lifted using a spreader bar attached to an off-road
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:

o manufacturinsdefects:

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

o 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 obsewed

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:

o trial seams were welded under similar conditions as production seaming;

o 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 strength of 78 lb/in (inside/outside); and

Shear test - a minimum bonded seam strensth of 120 lbiin.

Extrusion

. Peel test - aminimum bonded seam strength of 70 lbiin; and

. Shear test - a minimum bonded seam strength of 108 lbiin.

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 ProductionSeams

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 extrusion 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. A11 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;

o insert 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

maintain the gauge pressure for at least 5 minutes;

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

psi or if the pressure does not stabilize; and

pump and

exceeds 3
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. confirm 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:

o 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 occurrence ofair bubbles;

o remove the assembly and continue the process over the entire length of the seam;

and

o record the location of any leaks.

Nondestructive seam test results for primary and secondary liner in Cell 4 arc
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

5.3.4.1 Scope

In accordance with the CQA Documents, CQA personnel identi{ied 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
geoslmthetics 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 geoslmthetics 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 samples.

The destructive seam test results for primary and secondary liners installed in Cell 2

are presented in Tables 5-3A and 5-3B, respectively. For primary liner installed in Cell
2, ftfty nine (59) destructive seam samples were tested for a total seam length of 27 ,577 ft
(approx.). This corresponds to an approximate sample frequency of 1 per 461 lf of seam.

For secondary liner installed in Cell 2, frfty nine (59) destructive seam samples were

tested for a total seam length of 28,248 ft (approx.). This corresponds to an approximate

sample frequency of 1 per 479 lf 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.

As part of destructive seam testing of geomembranes during CQA, a total of 118

destructive seam samples were tested. Al1 liner seam samples tested destructively during
construction of Cell 2, except one (DSS34) met the strength criteria noted in Section

5.3.2.3. The failing destructive seam sample was isolated by tracking the seam welded

before and after the sample with two passing destructive samples. The seam between the

passing destructive samples was capped in accordance with Section 5.3.5.

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
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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
geomembrane (i.e., small holes, tears, or on seams which failed nondestructive or
destructive testing), an approximately I}-in. 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
corners were rounded; and

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

Repair summary logs prepared by GeoSyntec during CQA activities are included in
Appendix B of this report. Record drawings illustrating layout of panels, location of
seams, destructive samples, and repairs are included in Appendix C.

5,4 CQA of Primarv Geocomposite

5.4.1 Conformance Testing and Documentation

A tri-planar geocomposite was used as the primary drainage geocomposite in the
double composite liner system in Cell2. The primary geocomposite used was Tendrain
7100-2 manufactured by the Tenax Corporation (Tenax), Baltimore, Maryland. The
primary geocomposite conformance samples were collected by TRI, which coordinated
with the manufacturer to collect the CQA samples at the Tenax's manufacturing plants in
Evergreen, Alabama and Baltimore, Maryland. 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 25I rolls (607,000
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.
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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 4 CQA
conformance samples were tested for 547,800 ft2 of primary geocomposite approved for
installation in Cell 2. The actual CQA test frequency of 1 test per 182,600 ft2 (approx.)
of 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 13,500 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 10O-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. To simplify the
tracking and review of the geotextile component of the primary geocomposite,
GeoSyntec requested MQC certifications for the entire lot of geotextile used to
manufacture most of the primary geocomposite for the project. This allowed GeoSyntec
to approve the entire geotextile lot without having to track what specific rolls were
actually used. Approximately 1,095,600 ft2 of geotextile was used to manufacture the
primary geocomposite rolls for the project out of a total of approximately 4,211,200 ft2 of
geotextile produced from the one lot. As part of the MQC testing, fifty five (55)
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 28 geotextile samples. The approximate MQC test frequency of 1 test per
76,600 ft2 (or 150,400 ft21 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 gsocomposite were
manufactured from the same roll of geonet. Fifty three (53) geonet rolls were tested for
1,069,250 ft2 of geonet used to manufacture the primary geocomposite for the project.
The MQC test frequency of 1 test per 20,175 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.
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5.4.2 Field Monitoring Activities

5.4.2.1 Deliveryt and On-Site Storage

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

south of the Cell 2 construction area (i.e., future Cell 3 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. 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

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 Deplq,ment

CQA personnel monitored the deployment of the primary geocomposite for the

following:

o manufacturingdefects;

o 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 confrrm that the installer took measures to:

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

bags;

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;

FQO852/CQAReport 5-l I 19-Apr-06



GeoSyntec Consultants

. avoid damaging the underlying geomembrane during deployment;

o overlap the bottom geotextile edges;

o 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 primary 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. Th_ese patches were secured using nylon fasteners, followed by thermal bonding
of the uppermost geotextile of the patch to the undamaged portion of the geocomposite.

5.5 COA of Secondary Geocomposite

5.5.1 Conformance Testing and Documentation

A bi-planar geocomposite was used as secondary drainage geocomposite in the

double composite liner system in Cell 2. The secondary geocomposite used was Transnet

270-2-8 geocomposite manufactured by SKAPS lndustries in Commerce, Georgia. 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 SKAPS' manufacturing plant in Commerce, Georgia. Tzu also performed

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

The MQC certificates and test results and the CQA conformance 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 216 rolls
(600,000 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.
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It includes the tests conducted, required test frequencies, and acceptance criteria in
accordance with the CQA Documents. A total of 3 CQA conformance samples were
tested for approximately 600,000 ft2 of secondary geocomposite delivered to the site for
installation in Cell 2. The actual CQA test frequency of 1 test per 200,000 ftz (approx.)

of the secondary geocomposite meets the minimum frequency of 1 tost per 200,000 ft2

required by the CQA Documents. As noted in Table 5-5A, all the geonet used in the

manufacture of the secondary geocomposite belonged to a single 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
befween a GCL and a 60-mi1 textured geomembrane. The transmissivity of the
secondary geocomposite reporled in Table 5-5A is the minimum transmissivity measured

during the 1O0-hour test.

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. Fourteen (14)
geotextile rolls were tested for approximately 1,200,000 ft2 of geotextile used to
manufacture the secondary geocomposite rolls for the project. The MQC test frequency

of 1 test per 85,700 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 ro11 of geonet. Twenty two (22) geonet rolls were

tested for 604,800 ft2 of geonet used to manufacture the secondary geocomposite rolls
delivered for the project. The MQC test frequency of 1 test per 27,500 ft2 (approx.) for
the geonet component of the secondary geocomposite exceeded the minimum frequency

of I test per 100,000 ft2 required by the CQA Documents.

5.5.2 Field Monitoring Activities

5.5.2.1 Delivery and On-Site Storaqe

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

located south of the Cell 2 construction area (i.e., future Cell 3 footprint) and stacked on

an elevated platform. The rolls were tlpically transported by an off-road forklift. CQA
personnel penodically 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

FQO852/CQAReport 5- l3 19-Apr-06



GeoSyntec Consultants

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 2. Only approved rolls were
incorporated into the work.

5.5.2.2 Deplqtment

CQA personnel monitored the deployment of the primary geocomposite for the

following:

o manufacturingdefects;

o damage that may have occurred during shipment, storage, and handlingi 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 r€pair
locations to verify conformance with the CQA Documents.

CQA personnel periodically monitored the deploynent of the secondary
geocomposite, as well as its condition after installation, to confirm that the installer took
measures to:

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

bags;

. 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;

o 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 adjacent geocomposite panels with nylon
fasteners, installed on a maximum 5-ft spacing laterally and at l-ft spacing on

end seams; and

o overlap and continuously sew the upper geotextile edges.
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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 nyion fasteners, followed by thermal bonding
of the uppermost geotextile of the patch to the undamaged portion of the geocomposite.

5.6 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 2. The 8-

ozly&, needle-punched, non-woven geotextile (GT-l80) was manufactured by SKAPS
Industries in Commerce, Georgia. The CQA conformance samples for the non-woven
geotextile were collected by GeoSyntec on-site and shipped to TRI. TRI performed the

CQA confoffnance testing on the samples of the non-woven geotextile 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 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 31,500 ft2 of the non-
woven geotextile delivered to the site for installation in Cell2. The actual CQA test

frequency of 1 test per 31,500 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 2 construction area (i.e., future Cell 3 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.

FQO852/CQAReport 5-15 19-Apr-06



GeoSyntec Consultants

5.6.2.2 Deplovment

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 observed that the installer
overlapped geotextile panels end-to-end a minimum of 24-rn. and either heat tacked the
geotextile or continuously sewed the 6-in overlap.

5.7 Interface Friction Testing

As discussed in Section2, the liner system in Cell 2 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
performe-d in accordance with the CQA Documents to evaluate the interface shear

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

GCL. A1l tests for interface shear strensth and the intemal strensth of the GCL were
performed by TRI.

The interface shear and the internal strength tests were performed as part of CQA and

MQC testing. The MQC and CQA tests were performed using samples of geosynthetics

collected from rolls that were actually installed in Cell2. 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 geoslarthetics were used for the

CQA interface shear and the intemal strength tests:

o GCL - Roll #13993 and#14145 (Lot #'s 20055lFA md200552FA, respectively);
o Texhred geomembrane -Roll #102334.06 and#1%684.06 (Lot #'s MM193226 and

l\[NIl 9 3223, resp ectively) ;

o Tri-Planar geocomposite - Roll #6500495 and#6500475 (Lot #65004); and

o Bi-Planar geocomposite - Roll #1867030 and #186717 5 (Lot #1867).

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):
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(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) / 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 CQA and MQC tests

performed are summarizednTable 5-78. Figures 5-1 and 5-2 present the peak and residual
shear strengths, respectively, for CQA interface shear and the internal 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 AND WELDING RODS

Product Name Supplier Name
Density

(g/cm3)
Melt Index

(g/10 min)
Percent of

Reclaimed Polymer

TEST

STANDARD
A5 IM
D1 505

ASTM
D 1238

PROJECT
SPECS. > 0.932 <1n 0%

TESTING
FREOUENCY

1 per Lol

Geomembrane
Lot Number

TEST RESULTS PASS/FAIL
(P/F)

192761 Petromont 7002 HDPE Agru 0.937 0.17 0% P

193221 Petromont 7002 HDPE Agru 0.937 0.22 o% P

193223 Petromont 7002 HDPE Agru 0.938 0.23 o% P

193226 Petromont 7002 HDPE Agru 0.937 0.23 o% P

Welding Rods TEST RESULTS PASS/FAIL
(P/F)

192276 Petromont 7002 HDPE Agru 0.948 0.18 0% P

JITWP\FQ\FQ0852 Oak Hammock Cell 2\Resident Eng\Report\Tables figs for Geosynthtic\Table 5-2 GeomembraneTextured.xls



Table 5-2C

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

Dimensional Stability
(%)

Notched Constant Tensile
Load
(hrs)

TEST
STANDARD

A5 ilVl

D 1204
A5 ilVt

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)

192761 344461 -0.58 Passed P

193223 1031 '13 -0.63 412 P

193226 102676 -0.44 412 P

193226 't02334 -0.44 425 P

193221 1 03349 -0.68 373 P

J:\TWP\FQ\FQ0852 Oak Hammock Cell 2\Resident Eng\Report\Tables figs for Geosynthtic\Table 5-2 GeomembraneTextured.xls
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Table 5-4A

cQA AND MQC TEST RESULTS FOR PRTMARY GEOCOMPOSITE (TENAX)

CONSTRUCTION QUALITY ASSURANCE (COA)
MANUFACTURING QUALITY

coNrRoL (Moc)

PROPERTY

GEOTEXTILE GEOCOMPOSITE GEOCOMPOSITE

Mass per

Unit Area

lozlyd'\

crab

Strength

(tb)

Trapezoidal
Tear

Strength 
2

(lb)

Apparent

Openjng

Size

{mm)

Permittivi\

(sec'')

Transmissivity

(m'zlsec)

Peel

^_ 3
5trengtn

(lb/in)

Transmissivity

(m'lsec)

Peel

Strenglh
(lb/in)

TEST
STANDARD

ASTN,4

D 5261

ASTM

D 4632

ASTM

D 4533
ASTN,{

D 4751

ASTI\,4

D 4491

ASTN/

D 4716
ASTIV

F 904

ASTM

D 4716
GRI

GC7

PROJECT

5tsEL5_
> 180 275 < 0.21 :0.5 > 7.8x10-3

at 500 psf

> 2.6x10'3

at'13,500 pst
> 1.0

> 7.8x1 0 
3

at 500 psf

> 2.6x10'3

rt 13,500 ps
> 1.0

TESTING

FREQUENCY
1 per 200,000 ft24 1 per 500,000 fl 1 per 200,000 ft'?a 1 per 1 00,000 ft'a

ROLL NUMBER

LOT
NO.

CQA
SAMPLE ID

COA TEST RESULTS MQC TEST RESULTS

PASS/FAII
(P/F)

MO(

6500459

65004

'1 .15x10 ' 4.1 5x10'3 1.8 P

6500460 '1.8 P

6500470 !.8 P

6500475 s E2256-07-09 8.8 311 118 4.14 1.6 8.9x1 0'3 6.2x1 0 
3 2.3 P

6500489 3.2 P

6500501 5.6 P

650051 5 1.4x10 2 3.0x10-3 1.6 P

6500540 1.3 P

6500555 E2256-14-47 8.7 278 121 0.132 1.71 l.2x1o2 6.4x1 0-3 1.3 P

6500560 1 .95x1 0 1.0x10 ? 17 P

0600001 8.9x10 3.5x1 0-3 3.7 P

0600041 E2256-39-07 8.5 286 128 5.7x1 0-3 3.1x10 3 3_92 8.4x'10'" 7.0x'10'3 3.4 P P

0600081 8.0x1 0-3 3.4x 103 3.9 P

06001 21 E225645 03 8.7 309 7.9x1 0 
3 3.4x1 0'3 2.1 1.0x10'? 5 10-3 3.9 P P

Notes:
I 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.

5 This roll was used to perform interface friction tests.

qverage Roll Area:

total No. of Rolls:

lotal Area of Rolls:

2,500

607,000

ft2

!(
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Table 5-48

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
PRTMARY GEOCOMPOSTTE (TENAX)

PROPERTY
Mass per

Unit Area

(ozlyd'z)

Grab

Strength 
1

(tb)

Trapezoidal

Tear Strength 
1

(tb)

Puncture
Strength

(rb)

Mullen Eurst Strength, (psi)

or

CBR Puncture Strength, (lb)'?

Apparent
Opening Size

(mm)

Permittivity
, ,1,
{sec )

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.

>A > 180 >74 >75 > 350 > 449 < 0.21 : 0.5

TESTING

FREQUENCY 1 per 100,000 ft'z 1 per 250.000 ft'?

GEOTEXTILE
ROLL NUMBER

LOT

NO.
TEST RESULTS

)ASS/FAII

(P/F)

5003303

5001 6

s.0 307.8 1 1.8 101 .B 734.6 0.12 1.05 P

5003304 9.0 285.2 07.2 142.2 662.4 0.12 1.12 P

5003308 8.4 277.1 13.8 144.2 P

50033 1 2 8.4 290.0 13.6 103.2 0.12 1.06

500331 5 640 P

50033 1 6 8.3 273.3 112 95 P

5003320 B.6 285.8 108.7 101.7 P

5003323 8.3 267.5 651.8 0.12 0.82 P

5003327 8.2 267.4 93.1 '10'1 .9 P

5003329 8.4 279.7 98.2 '108.9 661.1 0.12 1.23 p

5003333 8.2 293.4 108 93 P

5003337 8.4 284.8 95 '101 P

5003340 8.2 282.7 104 102 677.3 0.12 1.27 P

5003341 8.2 277.9 '105 103 P

5003345 8.2 281.1 112 102 P

5003348 8.3 275.7 99.3 I 05.1 P

5003350 8.0 283.2 89.4 '109.0 690.3 0.12 1.39 P

5003354 8.1 270.0 97.2 '100.9 P

5003358 8.3 288.2 94.9 '105.3 0.12 '1.15 P

5003359 8.2 289.3 100.6 102.3 0.12 0.71 P

5003361 702.0 P

5003363 8.6 287.3 '102.8 97.7 0.12 0.71 P

5003364 8.3 280.9 97.9 104.2 P

5003365 8.5 282.4 05.5 100.7 0.1 1 0.87 P

5003369 8.3 282.5 04.2 102.8 696.6 P

5003373 8.3 276.5 10.7 97.8 0.12 0.80 P

5003377 8.3 292.9 09.2 97.5 P

5003380 658.0 P

5003381 8.3 280.3 105.2 90.6 0.13 0.90 P

5003385 8.'1 282.3 101 2 1 10.6 P

r\ote:
1 Smaller value in machine and cross-machine directions.

' A frequnecy of '1 per 250,000 ft2 is accepted.
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Table 5-4B (continued)

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
PRIMARY GEOCOMPOSTTE (TENAX)

PROPERTY
Mass per

Unit Area

(ozlyd2)

Grab
.. 1

srrengrn
(lb)

Trapezoidal

Tear Strength 
1

(rb)

Puncture

Strength
(tb)

Mullen Burst Strength, (psi)

or

CBR Puncture Strength, (lb)2

Apparent

Opening Size
(mm)

Permittivity
, -1.(sec )

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.

>B > 180 >75 >75 > 350 > atq s 0.21 > 0.5

TESTING
FREQUENCY 1 per 100,000 ft'z 1 per 250,000 ft'?

GEOTEXTILE
ROLL NUMBER

LOT
NO.

TEST RESULTS PASS/FAII
(P/F)

s003389

50016

8.6 281.1 106.0 103.7 717.0 P

5003393 8.4 299.4 106.2 100.9 0. 16 1.38 P

5003397 8.3 276.1 104.0 95.3 P

5003400 629.6 P

5003401 8.7 286.5 1 18.1 100.4 0.13 1.32 P

5003405 8.2 293.0 1 13.9 99.0 P

5003409 8.4 292.5 103.2 104.5 658.0 P

500341 3 8.3 290.8 116.7 105.7 704.5 0.12 1.55 P

500341 7 8.3 282.2 107.7 95.8 662.5 P

5003421 8.3 277.0 1 18.8 106.1 675.3 r

5003425 8.3 273.8 99.1 106.0 704.0 P

500342S 8.1 267.5 108.9 101 .6 0.12 1.33

5003433 8.3 270.7 '115.1 107.8 700.8 0.12 1.32 P

5003437 8.3 265.5 101 .6 108.9 701.4 P

5003440 687.0 P

5003441 8.2 264.2 106.6 103.5 v

5003445 8.1 254.8 '105.3 101.4 P

5003449 8.5 271.5 1 06.1 105.9 P

5003450 628.2 P

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

' A frequnecy of 1 per 250.000 ft2 is acceoted.
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Table 5-4B (continued)

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
PRTMARY GEOCOM POSITE (TENAX)

PROPERTY
Mass per

Unit Area

(ozlyd2)

Grab

Strength 
1

(tb)

Trapezoidal

Tear Strength 
I

(tb)

Puncture
Strength

(tb)

Mullen Burst Strength, (psi)

or

CBR Puncture Strength, (lb)'?

Apparent

Opening Size

tmml

Permittivity

(sec'r )

TEST

STANDARD
ASTM
D 5261

ASTM
D 4632

ASTM
D 4s33

ASTM
D 4833

ASTM
D 3786

(Burst Strength)

ASTM
D 6241
(cBR)

ASTM
D 4751

ASTM
D 4491

PROJECT

SPECS.
>A > 180 >75 >75 > 350 > 449 < 0.21 > 0.5

TESTING

FREQUENCY 1 per100,000ft'? 1 per 250,000 ft'z

GEOTEXTILE

ROLL NUMBER
LOT

NO.
TEST RESULTS

]ASS/FAII

(P/F)

5003927

50018

8.8 251.6 125.9 104.1 760.7 0.13 1.58 P

5003931 8.7 299.3 782.6 P

5003934 8.6 264.8 101 .7 96.3 0.14 1.70 P

5003935 8.6 286.9 775.1 P

5003938 8.8 285.6 100.2 106.3 1.01 P

5003939 8.9 274.7 735.6 P

5003940 8.6 P

5003942 8.7 265.9 102.0 100.4 Y

5003943 772.9 P

5003944 8.5 279.5 107.0 99.6 0.14 '1.00 P

5003945 8.9 305.0 P

5003947 8.8 287.5 105.5 98.2 727.O 0.13 0.81 P

5003948 8.8 269.6 P

5003949 8.7 808.2 P

4007332

40048

o.l 328.0 127.9 147.9 766.9 0.09 0.95 P

4007333 8.8 3s8.2 136.0 159.8 0.08 1.06 P

4007335 8.8 345.7 1 19.4 154.7 0.08 1.05 P

4007336 o.I 364.3 P

4007338 8.7 333.3 787.4 P

200507051
6001 I 8.8 252.1 124.6 104.4 890.3 0.'1 3 1.58 P

200507054 8.5 286.7 100.0 '106.3 880.2 0.14 1.01 P

5001757
50007

8.6 291.8 113.7 143.2 628.2 0.'10 1.20 P

5001 763 8.5 301.9 702.4 F

Note:

Smaller value in machine and cross-machine directions

A frequnecy of 1 per 25O.O0O ft2 was accepted.2
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Table 5-4C

MQC TEST RESULTS FOR GEONET USED TO MANUFACTURE
PRIMARY GEOCOMPOSTTE (TENAX)

PROPERTY
Polymer
Density

(g/cm3)

Carbon
Black Contenl

(%)

Thickness
(mil)

TEST

STANDARD
ASTM
D 1505

ASTM
D'1603

ASTM
D 5199

PROJECT
SPECS. > 0.93 2to3 >_ 200

TESTING
FREQUENCY 1 per 100,000 ft2

GEONET
ROLL NUMBER

LOT NO. TEST RESULTS PASS/FAIL
(PrF)

6900003

69001

0.948 2.25 369.5 P

6900004 0.948 t. to 326.2 P

6900005 0.948 2.47 327.3 P

6900009 0.948 2.59 327.4 P

690001 1 0.948 a EA 330.1 P

6900013 0.948 2.44 323.5 P

690001 5 0.948 2.48 329.3 P

690001 7 0.948 2.46 326.1 P

690001 I 0.948 2.65 329.0 P

6900021 0.948 2.39 327.3 P

6900023 0.948 2.43 P

6900025 0.948 2.47 327.6 P

6900027 0.948 2.63 328.7 P

6900029 0.948 2.39 329.7 P

6900031 0.948 2.29 332"8 P

6900033 0.948 2.66 330.9 P

6900035 0.948 2.81 326.4 P

6900037 0.948 2.26 328.3 P

6900039 0.948 2.27 333.1 P

6900041 0.948 2.37 r
6900043 0.948 2.65 330.'1 P

6900045 0.948 2.59 332.7 P

6900046

69002

0.948 2.5 332.5 P

6900047 0.948 z.+ | 334.8 P

6900048 0.948 2.42 336.0 P

6900049
69003

0.948 2.92 343.4 P

6900050 0.948 2.80 348.3 P
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fable 5-4G (continued)

MQC TEST RESULTS FOR GEONET USED TO MANUFACTURE
PRTMARY GEOCOM POSTTE (TENAX)

PROPERTY
Polymer
Density

(g/cm3)

Carbon
Black Contenl

("k)

Thickness
(mil)

TEST
STANDARD

ASTM
D 1505

ASTM
D 1603

ASTM
D 5199

PROJECT
SPECS. > 0.93 2to3 > 200

TESTING

FREQUENCY 1 per'100,000 ft2

GEONET
ROLL NUMBER

LOT NO. TEST RESULTS PASS/FAIL
(P/F)

0600003

60003

0.946 2.67 343 Y

0600005 0.944 2.64 328 P

0600007 0.946 2.32 328 P

0600009 0.946 2.12 343 P

06000'11 0.s47 z-tJ 341 P

060001 3 0.946 2.59 319 P

060001 5 0.947 2.52 352 r
060001 7 0.95 353 P

060001 I 0.948 2.65 357 P

060002'1 0.948 2.26 338 P

0600023 0.947 a a4 JJO P

06001 03 0.942 2.19 336 - P

06001 01 0.945 2.32 342 t'
06001 1 1 0.941 2.48 338 P

06001 09 0.942 .RA 335 P

0600 07 0.942 2.10 336 P

0600 05 0.942 z. tz 336 P

0600 IJ 0.948 2.36 308

0600 ,,] 
5 0.946 2.29 308 P

06001 I 7 0.950 2.23 JZO P

06001 19 0.947 2.28 310 P

06001 21 0.950 2.66 305 P

06001 23 0.946 2,23 JUO P

0600125 0.947 z. to 306 P

0600127 0.s42 2.33 308 P

06001 29 0.952 2.41 312 P

Area of Geonet Rolls:
\o. of Geonet Rolls Tested:
fest Frequency:

1,069,250
53

20,175

f(

1 per ft2
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Table 5-5A

FOR SECONDARY GEOCOMpOSITE (SKAPS)CQA AND MQC TEST RESULTS

CONSTRUCTION QUALITY ASSURANCE (CAA) MANUFACTURING QUALITY
GoNTROL (MOC)

PROPERTY

GEOTEXTILE GEOCOMPOSITE GEOCOMPOSITE

Mass per

Unii Area I
Grab

Strength 
2

(tb)

Trapezorda

Tear

Strength 
2

(tb)

Apparenl

Opening
Size
(mm)

Permittivil

(sec'')

Transmissivity

(m'?lse6)

Peel

Strength

(lb/in)

Transmissivity

(m'lsec)

Peel

Strength 
3

(lb/jn)

TEST
STANDARD

ASTM

D 5261
ASTIV

D 4632
ASTM

D 4533

ASTM

D 4751

ASTM
D 4491

ASTM

D 4716
ASTIV

F 904

ASTM

D 4716
GRI

GC7

PROJECT

SPECS.
>B > 180 < 0.21 > 0.5

> 5.0x10"
at 500 psf

> 1.5x104

at 13,500 ps
> 1.0

> 5.0x10-a

at 500 psf

> '1 .5x10-a

at 1 3,500 ps
> 1.0

TESTING

FREQUENC)
1 per 200,000 ft'?4 1 per 500,000 ft2a 1 per 200,000 ft'?4 '| per 100,000 ft':4

GEOCOMPOSITE

ROLL NUMBER

JOB
NO,

CQA

SAMPLE ID
rEST RESULTS TEST RESULTS

PASS/FAIL
(P/F)

caA MQC

1867001

'1867

6.20x1 0 2.45x10'' 1.26 P

1 867003 E2251-76-04 9.0 263 107.0 0.19 1.7 3.1 x1 0-3 1.6x'10-3 1.8 P

1867010 1.47 P

1 867020 1.31 P

1 867030 5
1.75 P

1867035 6.1 3x1 0'' 2.33x1 0" P

r867040 1.52 P

1867050 1.64 P

'1867060 1.43 P

1 867070 6.25x10 a 2.52x10-a 1.55 P

1867080 t.Jo P

1 867090 1.48 P

1867100 1.27 P

1867'105 6. 16x'10'a 2.4Ax1O'a P

1867109 E2251-76-04 9.1 259 89.0 2.8x10 r
1.5x10-3 2.1 P

't 8671 '10 '1.59 P

1867120 1.45 P

'1867130 1.70 P

1 867140 6.27x104 2.61 '10 1.51 P

1 8671 50 1.66 P

1 8671 60

1867170 1.58 P

1867fi55 6.12x104 2.48x10'a P

1867180 't.44 P

18671 90 1.62 P

1867194 e2251-76-04 9.2 81 87.0 0.16 1.7 3.4x10'3 1.4x10-3 21 P

1 867200 1.53 P

1867210 6.1 9x1 0-" 2.59x10-" 1.76 P

Notes:
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 This roll was used to perform interface friction tests.

Average Roll Area:

Total No. of Rolls:

Total Area of Rolls

2,800

216

604,800

fl

fl
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Table 5-5B

MQC TEST RESULTS FOR GEOTEXTILE USED TO MANUFACTURE
sEcoN DARY GEOCOMPOSTTE (SKAPS)

PROPERTY

Mass per
Unit Area

(ozlyd2)

Grab

Strength 1

(tb)

Trapezoidal
.. 1rear Slrengln

(tb)

Puncture
Strength

(lb)

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.

>8 > 180 >75 >75 > 350 s 0.21 > 0.5

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

GEOTEXTILE
ROLL NUMBER

TEST RESULTS PASS/FAIL
(P/F)

1687.012 8.3 231 '103 133 433 0 8 1.35 P

1 687.005 8.2 228 103 IJJ 433 0 A t.Jc P

1687.010 8.5 zJ4 o7 137 0 B 1.35 P

1 687.025 d.c zzo 101 131 434 0.18 1.39 P

1687.036 zJ3 98 '139 425 0.18 1.39 P

1 687.030 8.6 230 9B 139 425 0.18 1.39 P

1687.041 8.5 227 105 130 431 0.18 '1.39 P

1 687.050 8.6 225 100 136 429 0.18 1.36 P

1 687.063 8.3 231 103 134 434 0.18 1.36 P

1 687.076 8.3 232 96 140 430 0.1 B 1.34 P

1687.095 8.4 235 97 135 428 0.18 4aA P

1687.085 8.3 233 99 132 4JC 0.1B 1.34 P

1 687.1 01 8.5 228 102 139 4JZ 0.18 1.34 P

1 687.1 05 8.1 231 102 139 432 0.18 1.37 P

Note:
1 Smaller value in machine or cross-machine direction

JITWP\FQ\FQO852 Oak Hammock Cell 2\Resident Eng\Report\Tables figs for ceosynthtic\Table 5-5 GeocompositeBi-plana(done).xls



Table

RESULTS FOR GEONET USED TO MANUFACTURE
SEcoNDARY GEOCOMPOSTTE (SKAPS)

5-5C

MQC TEST

JITWP\FQ\FQO852 Oak Hammock Cell 2\Resident Eng\Report\Tables figs for ceosynthtic\Table 5-5 ceocompositeBi-plana(done).xls

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

FREQUENCY
'1 per 100,000 ft'?

GEONET
ROLL NUMBER

JOB NO. TEST RESULTS
PASS/FAIL

(PiF)

1 867001

1867

0.956 2.56 266 P

1 86701 0 0.956 2.32 275 P

1 867020 0.956 2.48 271 P

1 867b30 ;
0.956 2.26 277 Y

1 867040 0.956 t.cJ 265 P

1867050 0.956 a.J I 273 P

1 867060 0.956 2.60 zoI P

1867070 0.956 2.42 278 P

1 867080 0.956 2.57 264 P

1 867090 0.s56 2.27 274 P

1 8671 00 0.956 2.62 268 P

1867110 0.956 2.54 276 P

1867120 0.956 2.63 270 Y

1 8671 30 0.956 2.35 278 r
1867140 0.956 2.58 269 r
1 8671 50 0.956 2.37 273 P

1 8671 60 0.956 z.o I 266 P

1 8671 70 0.956 2.49 277 Y

1 8671 80 0.956 2.55 zol P

1867'190 0.956 2.39 274 P

1 867200 0.956 2.59 265 P

1867210 0.956 2.51 276 P

\rea of Geonet Rolls:

rlo- of Geonet Rolls Tested:

604,800

27,491

f(

fest Frequency: 1 per (
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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 Cell2.

The leachate collection system in Cell 2 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 2. The leachate collection pipe was provided with two rows of %-in
perforations in the bottom 1i3 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-

ozlyd2 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 Cell2 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 berm on the north and east sides of Cell 2.

The Cell 2 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 2 sump. The sump risers were constructed using
48-in diameter SDR 32.5 HDPE pipe and included a 2-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

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 2 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 Report. The top surface of the low
permeability soil layer was initially over-built to shed water. The top surface of the low

FQO852/CQARepofi 6-1 l6-Apr-06



GeoSyntec Consultants

permeability layer was only graded as paft of the Cell 2 construction. The geosynthetics

in the sump area were installed as discussed in Section 5.

Leachate from Cell 2 wlll be collected in the leachate collection system at the toe of
the perimeter berm and will gravity flow to the Cell 2 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 Cell2.

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 construction 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 2leachate collection system and the leachate sump. The #4 stone

was supplied by Conrad Yelvington, Florida.

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 cm/sec. 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.

FQO852/CQARepofi 6-2 16-Apr-06



GeoSyntec Consultants

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 2 sump and leachate transmission
manhole no. 2 (MH-2) 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 filled 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 Cell2
sump near the top of the sump risers. The sump pumps and the associated control panel

were provided by Sligo Systems, Inc. (Sligo), Ormond Beach, Florida.

The following tests were , performed after installation of the pumps and control
system at the Cell 2 sump area to confirm proper operation of the pumps and pump

control panel.

Sump pumps were tested in place by flooding the Cell 2 sump. Each pump was

connected to a piping assembly containing a pressure gauge, meter valve, and a

flow meter. The pumps were turned 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; and

Transducer settings were checked to confirm that the pumps and alarms were

activating correctly.

FQO852/CQAReporr 6-3 l6-Apr-06
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7. CONSTRUCTION QUALITY ASSURANCE - OTHER CONSTRUCTION
ACTIVITIES

7.1 Overview

GeoSyntec provided CQA monitoring, testing and documentation for miscellaneous
activities associated with the development and ongoing operation of the OHDF. The
CQA activities included monitoring of:

. Abandonment of piezometers (DP-3 and DP-4) within footprint of Cell 3;

and

o construction of Cell 2 maintenance road.

The results of the density tests for the Cell 2 maintenance road are not included in
this cerlification report but will be made available upon request.

Z2 Abandonment of Piezometers

To accomodate construction operations for Cell 2, two piezometers installed as a
part of the hydrogeologic site investigation were abandoned. These piezomters are used

only for semi-annual groundwater elevations and are not part of the facilities water
quality monitoring system. The permit states that the piezometers will be abandoned as

necessary for site construction. The two piezometers located within the Cell 3 footprint
were abandoned by N.E.T Drilling, Sefner, Florida. GeoSyntec monitored the

abandonment activities. The Piezometers were abandoned by grouting using a tremie
pipe set at the bottom of the piezometer. The protective casings were removed and the

piezometer casing was cut out'approximately 3-ft below the ground surface.

7.3 Construction of Cell 2 Maintenance Road

Limerock was placed as the base course for the Cell2 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 and north sides of Cell 2.

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.

FQ0852/CQA Repon 1-l t6-Apr-06
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8. CONCLUSIONS

Observation of the construction of Cell 2 atthe OHDF was perfonned by GeoSyntec
during the period of 7 December 2005 to 17 April 2006. During this time, CQA
personnel monitored the installation of the following components of Cell2:

o earthwork (Cell 2 subgrade, liner subbase, intercell berms, sump area, grading of
low permeability soil layer in sump, and protective soil layer);

. geosynthetics inCell 2;

o leachate collection system (Cell2leachate 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, and/or retested, as described in this
report.

The results of the CQA activities undertaken by GeoSyntec as described in this
report indicate that Cell 2 was constructed in accordance with the CQA Documents and

the solid waste permit issued for the OHDF.

CQA,Project Manager
Alushman Gilpta/P.E.
CQA Engineer-of-Record
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Ĵ
Farrl
F

n.

a

^

E
o

b

o

:

J
a

z
i.
N
N

,.1
a

z
d

z
F(A
Id

r
N

r
c{

ctr
al *lx

F Fi F i1
r

i -tl
M€I
3Sl

441
lanlill
lH 

-l

I I rii'

I t3

z
-lv

a
L)art)

-ls

<lol
HI

ql
a
F
z;)
(-)

tl

tq
I(Jla

z
!:

c)

F.l

<l
Frl
tlllrrl
QI
<l

Fl

v)
.i
ti

i-i
O
rrl



F
V)
FlF
rq
&

F.l

v)
v7

v)
Fr
FIp
a

ti(A
rrl
F

rl

ra
tq
lrI
M

.i
7

Ft
?
(A
(A rt')

U)
a
Q.

rt)
U)

a
14

(/)
t4

(/)
4

v)
v)

v)
v)

(h
th

(A
./).

V)
v)

CA
v)

rA
v)

V)
rn

V)
v)

gE
H8

s
.^

s
€
6

\o

{t
sd! s

a.l
\o
€ o\

c-

\o
dl
t-o

o\\o
\o
6

\o s
09

o\

\o
c.l

t-{

>Fa
tt'9
H'7-

D

r cl ol
\oo

q
6

.1 c! q
AI

n
o

r
oi

oq

3 d o

t-s7 -Ir'l . t'i
Ri-tr-7-

6i v qi
crl
r \o \o

o
.c

o I
N GI r

r

Oa>s ct Y q
oi

d
.i

r r
oi ...1

o\
.l
d

r
o

v)
Fi
Flp
arrl

F.l

>F<
*,7 .
l=E<7 ->p

<>

3so- \f .i !f I { <t + .{. + { s

rrl
tl
E: \Jzz
rn

c.l d aj
t*

q c.l

ta

q al d
t+

c.l c^l al
rri

r-.1 $ N a.l
gr

FA
Irr !J

=z
N c.l 6t cl N ol N a.l al N N

oi l-l

\o \o I \o

7
F
O-J
Fa
Fr

E

6
ts
!1

T

o

ir
N

a
5
-h
r

E

I

6o
7
in
al

E
oo

aa
F
irr

E
ooo

6o
B
i.
N

E
ooa

o
F
ilr

E

oo

6o
B
{r
N

7
ih

H

o

F
-6
N

t

oo

i-)r

T

a

F
!ar

E

o
F
i.
N

o

o

inr

T

o
F
i.cl

z
F
{t)
trl
F

r
N

r
N

rr
N

sr-al
o\rct €al

6
a.l

c.l€
N

oo
d

.n
6N

€
a.l

€
al

r
@
c{

&€
al

o'
00N

Fo F k
h F F

E
F Fo Fo F F F F F F

q,
oJ
U)
O
F
'6
()

L
(U
0)
O

z
E
.tP
Il.

clNg\
Gl

Eti
q7

z
r-
cta

EH
i^

Fl
F(h
F

Fr
(A
z
f-l

ri
fr
E)
F
Q

E

Fl
Q
Pz
,]
FI
fr.

-
-

fi

q

tt
6()
Of

ir

r
sF
H

a

o

&

E

!

O

-l x
l>
',o1
ol

oRlzr
V€aa
*s
l"l

HI TI
-lrJldtzl
" 
l*l

Ah
zdbl
Hxl
dlA. I

z
F
O

ta
az
U
N
rl
Fl

F

tl
c)

t&
Frr
U)

Fl

a
.i
14

Uz
f-l

a
14
O

&
F]a
rqFa
F

FI

el
I

I

I

I

at
c.lN

rl

trI
(A

rh

ri

ca-f
ca
}'r
a)

X
v

H>F
rr'l
rh
p
rFl

t4{
F-l
Op
z

sz

ll

&
F
L)

z
7.

rrl

Q

z
(i

F
11
a

rY l

ts
rl

rrl|:

co

otr

F

rii
O

-
0
n
arrl
tr

I
oo

F
F
(.)
<(

L)
V)
v)

z
X
O

rq
F

ti

z

rrl

z

t*{

Pra

z
F-
O

ts't

C)

00
o\

F
Fa

a
Fr
zrrl
E
p
arl

z
F
O

Orrl

U)



Fa
t{

&

F{
?

rA
(n

at{
F]

a
g1

F(n
frl

'-
3

ra
FI \J
#,2
&

FI
?

a
v) rh

(t') u)
V)

v)
v)

a
vt

(/)
a

q)
v).

v)
V)

UI
v)

u)a
*

V)
v)

U)
v)t

(An v)
U)

oi

r/)
v)

v)q

tdF

fi3v>
H8

\o

oo

v \o 9^\

o;
o\

;x s
c.l
A

o\

€
o,

\o

r
o\

6\
a{
a

\o
t
r

@
F.-

s4
o\

sr
f;
o\

x

r
v7 6x=HH Z"

at
.rl. n *d

r a^l

N
r
oi

o
d

r
Gi

oq

o

r.F.
FtrH-2"

\ r;
.'l

r cl
r

N
6t

d)
N

09

^i

C)^>s r
q c.j A €

O. € € € r

0
F
.l

Da
r r'l

3

'/ 11

x> .
;EE<7*>;)

q
qi rt

O ,:.>;.o-
q
rf $ v s <. s *

trl
J

zz
a

q e.l

rt
$ N T G q N e.l a.t

h
s
r-

N c.l cl al

tsj
ILV1Z o o * v I s

EA
\o

z
F4
Q

*l
Fa
lr)
F

E
oo

F
a.r

f;

o

E

F
il
a.l

n

a,r

H

o

a

b

f

o
o

o
F
ilr

oa

o
F
N

oo

F
ilr

E
oq

o
F
N

J
E

q

6o
F
[rr

T

o
o

F
h
N

&T

o
{

ilr

n
E
oo

6

il

0

6
t!
o.l

T

oo

rrl
(.,
N

n

d

ii
N

z
t*
m

r

d N
ct
a .I

o\
N cl o\

N
r
o\
6l

€a

a,l

oi
o\
a,l

N t

F F F F<a F F F Fr
ia

F F F F F ts ts

<',oJ
a
o)F
'o

o)o
L
(U
o
O

z
o
.o
IL

tlc|
o\
e..l

E
F.ta

z
r-
ra
a
F
Fa

FI
t't
m
HF
t'r
azri

g
P
Fia

F]
L)ts-

z
F]

Fr

l'i
T

--

c}

8l
Rl

3l

a

r'i
lqr
A

z
F
U
a
F
az

N
.I

l
rtl

O

2
Ma
ld

o
Z
F

F

Fl
CJ

t-
(A

v
Fl

v)
.i
r'i;

(t)
[J]
Q
l-{

g,
14
CN

t)
u)
v)

z
M

l'1
F

rrl
rh

z{

PF
U)

z

\oo\
ral

00

\o

F(A

a
Fz
H

F1

FLi

z-
F
()
l{

U
rq
a

J

lr'l
U)

rra

D

e.lv
aO
k()
X
v

F

rrl

Ir

D
fi

3r\
l.\
z

il

F
U

z
F.
c)
rq

O

z
a
Fr
r.l
a

c.l

0)fi

F

rii
U
.r'.
p
V)
.l
arrl
F

l'rr

o
o

I
E

F

9lJ
d

c.l



I
oo

CI
t<

Q
m
v)

z
M
t)
F1
F

F
".!

Ir
t2
t<
It'
I14t&
lFr

IFla
IY
l>

z
l-()
s

O
sl
nl
oo

\o

F
tn

aF
7rrl

F-r

14

z
F<

r)

Orrt

v)

nl

Fl

a
rtsr

a'1

rrl

F
14

:)
fF1

?
IJ]
.) i

UIptzl

z

II

P.

Fr\

z
F
C)
rq

O

z
a
F.rl
a

F.l
tr
F
.I

Fr
F

c.)

a)
tsj

F

rn

r'i
r)
:--)
ra
c/)

*l

rrl
F

li
v)
tq
td
rqx

l.1

?
h

v)a

IA
f-
FJ;)
v)

Fa
rr'l

rrl
Fl

t<(a
F.{ \Jr,z

I
T
5

FI

a
h v)

v)
m
v)

V)
U)

v)
v)

o
rA

Or

v)q. u)
U)

A

(h
h

ai

{/)
U)

v)a
d

o
rA

v)
v)

arh

tr{F

n3
E>
H8

(a
\o

\c

6

\o

e €
o,

N
d)
r

\o
r
o\

\o

ct
o\

s )R
\o

\o \o
v

\o

rF"
XEH,-t 7, -p

q
6

o'
6i

..1
N cio c.l qt

o\

n N a

F*7;
EEE-z*

r €
ci

€
,i \o a r

€€ .f
€

(Ja
>s €

$
€

r
€

€
o\

r
qt € N

09
€

&
od

6l
A

a
t-
Fl
D
v)
rrl

F]

7{r<x>.
-r t'tXEX<7-
z,/

q

O ,:.
E p\.o- <. .+ v lf \f, s v $ -f s

lrl
l

Or -l22
U)

q q $ $ c'l $ a.l
tr

c{ $ I c.l c.l $ $tr

F^il&\J-z T <f s v rrt s q + t v

F/t
\o \o

z
t-
U
ra
rl
F0rrl
F

H

o

6

!ar

E

o

V)r

E

ia

E
oo

inr

E
o

o

ilr

E
o

E
14

{nr

E
o
a.

d

r

oo

trl
il
N

T

o

E

ia
N

&

0o

3
fJ.l

h
c.l

&

ooa

ir
6l

ooo

6
F.l

irr

oo

{r

E
oo

E
t!
{1
c.l
6l

oz
Fa
tYl

r
6

o\ N r oo

os

F. F F Fq F F Fi F F<
h

F F F F
A

Fo

o,o)
ooF
'd

oo
L
o
-q

z
:o
.g
lJ.

cl
N
o\(.|

FFrt)

z
F-
o('t

E
I.{a

Fl
F(a
FIF
F
az

i)
Fr(n

Fl
(.)
p
z
rl
f-

-i

U
z|-{
U)
14
O

&
F](t)
r4
t-,(
V)

F

EI
^l
tl

Pr

-l

z
FI
EI

UIrAl
ril I

AI

.:

z
M
v)

z
FI
H

z
tr
U
Fl

Fl
(J

ttr(A
F

.1
a
.i
rd
F;

i

F
(-)
fr'l

&

ooof
H



o)oJ
a
0)F
'6

oo
L
$o
C)

z
E
E
LL

(\
etlat
c.,l

E
F.{rtl

z
r-
c
t")

tr
(A

FJ

t.t(t)

Fi
?-
F
az

ri

F(a

E

ri
Fl
U

2
Fl

FEr

at

F

o

!aJ

6

6

o
'tr

a
Fz
E

O

-ls 
I

'Bl]

iRlv€AF
flg

{el
;h
ZA

H-l
ftrr

O

-l
tq
L)(A

z
F̂
(.)

J

l
F

.l
O

Ir1
Fi(A

1

a
l-t
rri;

F
Qrrl

z
Fr\

t-r

U
zt-(
(t)
F1
U

/,
rq
O
HFa
F

F
v)
!..!
F{
14

Fl
?

m
m

aF
Fl
a
F]

F
U)

tlF

tr)
F]

a
r,7
M

Fl
?
(A
a v)

rh
v)q{

ao v)a v)4
rn
v)

U)
rA

U)
v)

,t-

fi3
u,2
FQ

o\r
€

\0

s
ô\
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Trial Seam Log - Fusion

Ploiect: J.E.D. Solid Waste Landfill

l.ocation: I 501 Ornni Way St Cloud Florida

Descliptior.r: Cell 2 Construction

Matelial 'fype gml :

ProjNo: FOi]852

Tensiometer Descliotion: COLUMBINE ACRU LITE 72-22

TaskNo: 0l

Ti'ial
Seanr

Date ': Time

i

I Peel lnside: 78

Peel Outside: 18

I, ltach tn)1 oper ID 
", 

Mot D"sc\

i

psl

psl

Shear: 120 psi

Fusion Test Results ' QA
lr t'ID

ll/erlsc Spcet! Peel ' Shear Llnit Result :

" Cetsius lt.tUin PPitPsi

I t-0007,,2n8t2006 \ e:3.Q Js?00023i Jl i sts I 800

irnnni .rntnnoa r.r.in ziinnnril nn I ata'i rno i5 :.nttts.9ztlt80. 172 ppi i P DII1-0003 2/1712006 l._ 13:30 r75200022i_, iB_ 800 7.5 ;r1"t,11,1 l1!]]i ool I I -i=Iit4004iirntzooe i n,:o 7520003i Jp i 54! ]i too | 1,0: i)/107,100/l 157,156 pol I : i?:lL-ooorijltjzooi]n.toiisii]ar]slsi800.,7.o
i1-0004i2fi7t2006 i 13:30 7520003i rP I s/s it eoo t 1,9: il11!7,1qqlu7l!9 i gpi i t ti "t1 I

iL-ooo1l i]l,paod,.ir i:y_ r i:0,
I r-oOoe 2tt8tz006 9:22 :7s200022'i BR i Sls I tOo l.s !/115,139/1 177,178 ! ppi P RH

l-0007 2/18 200b e:30 75200023 JP S/S 800 7.2 5/ll0.ll0 I l75.lt,q ppi P RH

r ooos zlrslzoOo ts,:ii ttsioi,rtzz': BR s 7 s 800 ].s ptsslrclx F21162 i ppi P ]i Dn

rti'-.-I ::Y"Yl : 1!:''1."-vY I !:'1 ) 'r:! I "1 ..:1': ri ::' .i.. :'
; t qqo Jt?llaqlq, 7,?q il2q004j lp, l !/s ri qlq

_'-r.tr r,rrtrrr l too ; z.s lt/103,114,1 l80,l7l ppi I I EI1
ir-0012\2123/2:)06i rl,1s lz!?qoo?:] rP Ilrs,'_ 809 | 7,5 )v!lrt?]tt!'slazi ppi I i :::]
iloof, 1]!2!20!6 Litq ; 7s4J i,9t: + sllli qg,q _ 7: f!y:l:!l!]:?|f:9^i PE , { , ::
I r_oor+ t znzno06 t3:s2 l42-0002?j - BR j !li_ sgo I 70 Jb/l3t.n2ll te4.lq8 ppi j I ilpq ]
:{0l@ij?'_'__-r-lsli-iloo*u:szr+o,t:zlitoz,tseppil.'o".
t-001b )24t2006 b:56 75200023 JP S S 800 1.2 I l l5.l25 l loT.lqb ppi P Dll

r-0017 212112006 7;12 152;000t2i, BR , SrS 800 1.5 ;ilt:o,toozl I9+.tq: pPi : P 
' ?i
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^^ra 

lnAn^t\A i t.fn 1<7'7 nF ; q.i l' I Rnn 7l 51111 ll2ll 194.198 00i P DH i

ttoorg z,2itti06'i 
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t-00t8 r/r4.)00h 8 )0 j5\j oF S I 800 1.0 5 l3l.l 12 | l94.lq8 ppi P DH
;: - . - ' ^^^ 1i.,,^^ ,^.,1 ^^^ ^^^ I nir !

7.5 B/l I3,l0l/l 188,204

r-oou x zlzglzooo 8:43 75200022', BR S / S I 800 ', 7.5t.lirll
194,196 ppi
iti'tii i i^i220,223 ppi

p

pt-oozg,ztzttzooel 9:10 \,15200023 .fP I T/T L SOO 1 7.2
i : I r"r- f - -- i- | -.- I ^^^ ' ::| -.. | |

1-0030 i 212812006 i l0:10 15200023t JP

--
, l-0031 i ztzgtzooa t3:25 ', is37 i ot
F + --- t- I - I
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Trial Seam Log - Fusion

Project: .l.E.D. Solid Waste Landfill

Location: I 501 Ornni Way St Cloud Flolida

Description: Cell 2 Constluction

ProjNo: FOO852

COLUMBINE ACRU LTI'E 72.22

TaskNo:01

Matelial Type gml .. 1

Tensiometer Description

Peel Inside: 18

Peel Outside: 78

pst

ps1

Shear: 120 psi

QA'
ID

Trial
Seanr

tNo

ii;;, i io,ii ro opn:i in | ruot on,, Test Results

Peel Shear lJnit Result
t.,i
!!v::

h-usiort

Wedge : Speed

'Celsius ft.,Min

, r uorl i/4 2006 7:50 753i
ll{03t i iiirz.ooo i:.si i,tsio,oo'ttl

| -0036 I 4/200b 1:55 15200022

i-oo+s r b,2oo6 io,+s zszoooro

l-0047 i 31712A06 8:25 75200022:i ---f ---l-oo4li 3nzoo,4 8,26 | 7fif 1'

l-0049 31112006 8:32 '75200016
, t-ooso 3t9boo6 I 8:36 t{oooiat'
1 t 0051 : 31912006 8,37 ,752000221

r l-0052 ) 31912006 8:38 :75200023
r-oo:: I }slzooc 8:3e ,iiioooiiti

i-oooo i irgliooa I s;.io

roooiiilsnooe T gtl
\-9@f rt2Aooo_ =-1:.x
I -0063 319/2006 1325

r-0064 i trgiiooe ' ii6 I

--oF I r/r l-ooor: a,.s li 8oo

,pp1 ,l I lPn
_ppi * P Dr]

PDH
P IDH
P lDH

] P ,D!
PDH
PDH

ppi i P ll DH

_l
P

P

P

P

p-!L

P,q1

PS]

psi

S/S

rrl
OF

T/T

llT

BR

BR

BR

JP

P,R
DL

T/S

T/T

T/S

S/S

7.5

7.5

1.5

7.5

5.7

1.0

7.0

7.0

80q i 70
8q9 t '/:s

fi

Dt-

.tP

BR

JP

800

800

S/S

S/S

800 i 7.5

800 | i.i
r47:!69
208-2 1 8zv6-t16 l

iziiCe l

17 5-ts7
r60-184

185-190

le9 ul
1 53-17 1

5.1

7.0

, 7.0

, 75
: 7.5

+tl
DT
L

tt- |

1 
')-l

t4
37

72

56

49

T/T r 800

s/T 800

l-0056 l'q 200b 8:42 1531 OF S/T

'_-!051 144!!6 L q1l

Lqq5j 3t%2006 ,1, 8:44

f -0059 I 31912006 i 9:t7 7539 DL

DH

DH

DH

DH

PH_
DH

DH

DI]
DH

DH

P
p

P

P

T-
P

PSI

psi

I l-0065
l-----
i r-0066

i l-0067t--"---'
I l-0068

31912006 I 13:21

sll _ 8q9

tn-tt2t I 55-l 50

144 t21- 161-156

178-190 | psi

r6tfttl- ;,t
118-173

166-159

il4 r35-
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Trial Seam Log - Fusion

Project: J-E-D-Solj!! \Yqrlq lqndfi]l

Location: 1501 Omni Wav St Cloud Flolida

De:criplion: Cell 2 Cunstluctron

TaskNo: 0l

Material Type gml .. I

Peel Outside: 78 psi

Test Results QA
ID.

:

'fensiometer Description:

Peel Inside:

PLojNo: FO(]852

COLUM B INE ACRU L.ITE 7 2-22

78 psi Shear: 120 psi

I

I

I

l

l

Triat 1 Dute
Seanr

*o 
,'

S/T

l,
I l-0073 3lttl2006 , 8:26 1s200022) BR : T/T
I - r i I - --t -
| 1-0074 311112006 1 8:21 7s200022 BR I S/S

lilortllt@oql@
L r 00z6 l3llt2009 i !.?9 I !37 I oF i s/f

t-ooiz, : r zooo 8:lo 752ooo2l JP ' r r
i i{0?8 I tinboo,o i 8,ti I riii i oF I srs

i i-00?t i idtmooa t 8,tt itsziodzii rp .r i/r I

1 1-0080 311112006 I 8:33 i75200023i JP

,-llosi I vrrnioi i r'a t, iijg i -o, S/S

S/S

I l-0089 311512006 8:20 i7s200023i JP i S/S

l-0090itttstz.ooe I s'zt t isit i or I srs

?5 1q

A:tsz
I zs rnonr rt --"""--

!00
800

800

t75-169

P ii DH

F ii DH

p ibu.rl
DlnuI i urr

P DII
P iDI]i

P ]] DH

P11

psi

t!l
psl

osii l-0087 311312006 8:18 15200022 BR ' S/S

lrl08,8l-tln00al &rr Fsr000rri -R l-1,t 7.5 f-125 1 19-

DH

DLI

!H
DH

P

P

P

OF

Bf!
BR

-125 I I 8-

t74-187

t-0091i 3/15/2006 I 8:22

f-OOqZ-:,fSZOOo 8:21

roool i :,rsaooo r3:05

I-00q4 Yl5 2006 ll:06
l-0095 3/18/2006 9:30

!-0026 3t18t2006_: !q
l-0091 311812006 9:36

i oo.t .l 'i s :ooo a:lb

-140 121-

-110 116- ii-lir
156-154i psi I P lioH
r64-r63-f;i- I P -li-DH
173-lql pei I j _L_!!
148-142 | psi P

-137 i38-

800 7.s F-107 r2l-

800 
" 

7.0 1D-135 122-

t65-162
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tlioit ' iiiti 1 n"i ' ioin tni op", ti I iit nnr" Fusitt, : i*t Rrtrt"^ l,l aoil,
esru ID";: r ' 

n:i:! ': Y:,.! : i"';' 1 siiio' tt i;i;. , Resutt , '" i

I i ; , 
ocetsius 

)!!:4!' ':, - 
] -i, ltih'i ! ,i I

----l

Project: J.I].D. Solid Waste Landfill :

L.ooation; 1501 Ornni Way St Cloud Flolida PlojNo: FO-0852 TaskNo: 01 
i

Descliption: Cell 2 Construction 
I

TensionreterDescription: COLUMBINE ACRULITET2-2L I

Trial Seam Log - Fusion

Description: COLUMBINE ACRULITET2-2} |

Material Type gml : I Peel Inside: 78 psi Shear: 120 psi 
I

I

Pee[ Outside: 78 psi 
I

ii:iit ' iiiti , n"i ' ioin rn
SeamIIi

'

ill

L0411 3i1112099 L 1:,r,9 I 1512 I ?L
l-01 l0 I lR/200h ll:10 75200022 BR

312112006 6:45 i lSll OF S/T I 800 5.5 iP-l l0 l4l-
nini06l o,+s ltsztodzi BR j iti ,i soo I i.i :r-r:z i+l-
irzrrzooi i iis ftttooottl rp i i/s li 800 i rs l[-rli rrr

I l-0134 i 312212006 15:00 , 7s39 ; ol- S/r i

r-ot:s i -r z:,zooo l5:oo 75lq DL r/r
|i.4ti4:,,,^pql rr?L iq@rr i-ii-rl

qOq I 7;
8qq : 1,!
800 6.2

P ]I DH]
li 'l

P lr DHi

P liptt
P ]i DH

DI{

DH

-__i-

3t2U2006 6..45 7537 0F S/S 800 5.5 :Z-tzl 120-

312l/2006 6:45 7s200022 BR S/S 800 t.s ti rir rii t

)!f ]!96 | o:oo 752ooo22r BR

312212006 i 9:00

3t22t2006

3t2Z/2006

-l 22 2006 q:00 7531 OF ; T T

t zttzooo q,00 
u i)oOOzz BR T T

3J42q06,I at00 i7s200022 l! , I *!lT

174-176

ras-rii t,

r1o,io1

I 52-1 56

l-0 125

--qqeali
t-0t27
I -0 128

1-0121
t-0130

I -0133

| 312112006 ' 6:45 i 7539 I DL I T/T_l ''l
I 2 | 2006 b:45 7531 (]F

112112006 9:20 15200022 BR

3 22 2006 q:00 75200021 .lP S S

I 22 200h q:00 1531 OF S S

800 , 6.3

800 , 5,5

800 1.5

\31_!?7

"f15_11?
-130 lll

170-119

t62-133

144-t59

Psl

Pri

P

p

p

DH

.PLI
DH

800 1.5

800 6l
800 7.5

]?l E9
-tlt tt2-
-tt2 125-

88 92 psl P DH

80-

81-

78

83

ps1

psi

D

P

DH

DH

800 o.J -l l6 I l5- 61 59 psl D DH

800 7.5 -147 I 50- o/ 49 psl P DH

800 I 6.5

too I i;
-800 l=i

130 144- 55 ]J psl P DH

145 t45- 44- 60 P DH

-134 t42- 70- 1l P DH

800 6.5 96 t0- 69- 67 P DH

800
'7.s

149 67 72 psl P DH

800 - 104 9- 39- 4'7 psl DH

800 i ].s -r20 6- 144-146 D DH

899 i ],s
800 ) 1.5

t_800 : 1.5

ll8 t44-137 P DH

t26 43- 141 138 psl P DH

135 7 I87-183 psl P DH
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Trial Seam Log - Fusion

wffi".ffi{ffi
-, : r.lt:i:7::. -

Project: J.E.D. Solid Waste tandfill

Location: 1501 Omni Wav St Cloud Florida

Descliption: Cell 2 Construction

ProjNo: FOO852

Tensiorneter Description: COLUMBINE ACRU LITE 72-22

TaskNo:01

Material Type gml .. l Peel Inside:

Peel Outside:

78 psi

78 psi

120 psi l
I

i

i i,i"r
I Seonr

lN,

s,3o lzszoooiil jF ] s/s I

8in I ists i Da i tF- li r: I :] I...t"
e1A 7{10 nr TI

l:]lioJtrTl ni-1t2 1 p" . e ]oH
192-185 osi P lon

'7.5

6.5

6.5

75200022 BR S/S

75200022i BR

75200022 BR

I rno

I aoo-

800 _
800 -JJ-

1.s -
1.5

7.5

3/2112006 I 8:30

)l27tl:99_6 i 8:30 _

3/27/2006 I 8:30

-134 t27-

t32 129- 183-1'74

l -0 143

t._0-\4-4

I 0_111

I -0 146

3/27 t2006

1Ql2eq6
3/27 t2006

-104 t21
8-86 124-

t23 146-1

t65-173

158-156

173-172-111 l1l-
158-14'7

-113 123- 168-165
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Trial Seam Log - Extrusion

Ploject: J.E.D. Solid Waste Landfill

I-ocation: 1501 Onni Way St Cloud Florida

Description: Cell 2 Construction

i i-oooi-i iiivzooo i Li'oo iiqjooorl
I t-oooz i zttstzooa I rz:oo l+:ooool

ProjNo: FO()852

Tensiometer Description: COLUMBINE ACRU LITE 7 2-22

70 psi 108 psi

Test Results

aiu!'
95.95

!y,]L4
174.163 ppr

I
P

t47 t38 1243,232 ppl D

126,135 l4q. t5l ppr P

I 14,l l4 130.142 P

107 11 t)6, 140 DDI P

t28 30 164, 163 ppr P

t37 44 I 59.169 DDI P

155 t7 |,ll7 ppr p

r62,159 i 165"165 DDI D

t45,t4l , t63,I59 ppl p

136,152 j 170,1'76 ppr p

t29,r50 l'74 t70 ppr p

| 55, r Jo I rso,rsz ppr

146,1 5 l 167,169

TaskNo:01

-l
l

Extrusion

Pre heat ':

QA ID

RH

RH

RH

RII

RH

llt:.
RH

I 1-0002 2718/200iI 1200, 74300001

llooi T uzo zooo rz,oo Tclooorl

@

o Celsius

Barrel
o Celsius

480

L-ooos | 2.2J 2006 r2:oo 74loooo,

212812006 I l2:00

1-0016 212812006 l2:00

l-0017 112006 12:00

l-0020 31112006, l2:00

t-0!?1 3/312006 ll:10^..^^,'-..

T /T 380

{l i tlr ii 2!!-ir 
I i1!1[ 2a

EC T/Tt 240

Fl=tf-t-:3?s
T/T | 300

RH

f:
480

480

480

RH

RH

EC

:-:4=8_9__:=

__4.qq:

=:l!9:.
_..4:q,q....

==- 
4,8=9 

-
480

,, t?2f,?s , t!Ll!! : ppi I p__,t

Ll4i,lll_- tr:Zot j__*',. e__j[ -

l.2l,ps11 i9;tulw 1 ;- lt_,_--
| .:-- t, . ;: :;':' i - - .' -l- tl

rts rlq : lnl lnl| ' --'
rAR 17t I l6't lR)

tat lal tRl 141

86-sA i ios-ibs

135-130 i t't7-187

l-..pp'
nni

.. P-E

==q-!1
ppi

- _P::
P

_:=9...,
D

r
l2s-125 '70 7l DOI P

100-101 15 21 ppl P

I l2-88 z) 35 DDI P

ts2-162 60 94 pp1 P

I01-94 t54-144 ppr P

145-128 153-156 ppl P

118-121 156-t74 ppr D

143 49 147 -162 I P

163 oo 211-214 DSI
p

t'72 7'7 tq7 -204i psl D

123 28 190-185 pst P

9t-96 143-149 P

l-0022 | 31312006 i 13:20

l -0028

t-0029

!99

lq
480

480

JP ] T/T

' Material fvoe qml : I

L.

300014 LS T/T

l2:00 7430001

r-0011 i 2/25t2006

16:15

31s12006 1 tz,zs

-=i:E!:

300 _ I 480

ioo-- I +so

toit'lT
300 480

330 480

300 480

100 480
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Trial Seam Log - Extrusion

. Ploject: J.E.D, Solid Waste tandfill

PrqNo: FOO852

COLUMBINE ACRU LITE 72-22

Material Type 70 psi

ar;;l
lSean l\
il
tl

Extrusion l
otl

TaskNo: 01

QA ID

I s0-149

t63-164

psl

110131, plr l P li l ?Hrii-li+ p'i P oi

i_11L_111
92-l l8il1llL

t 112-10'/

I 123-t2s

f, !-0_q1i i3t1612006
i-i-0044 I yinooa

3t20t2006

l-0050 31212006

l-0051 312U2006

i r o,osi'|-inili,ooi I

9"?!_
l3:5 8

:24 Llqq i

I}q'- ' r*-o--l
i gq-_,='ll
L-q L -4*-l
L-roq l ri;-l
L, i gq 

I

1xof+.!
1!9 t 4!0

] :qo_ l +so 
l,tooI*OI

i"?', i 4L. lilqairq,i tqq ' t*l

=i-i 
.r+-i

102-93

i I 33-133

ii?:l-
I 3:00

l7402lANl
jt+:n@Tif
l-to, T:i-'f
', l+ol , ^,l f

r+ioooo{ lp -i
-[+':oooo]--: 

or i
[+:ooor] en 

I

I ,--&?--l__LS_ i

T/T lt 350

l4 l-=,t
:. ll-roq

T! lL:,so
Tfi 340

?- r-_lOo_rr j1 Toiri lt t8o

14:19 1402

_ry0s!_)_1I??!20-96..
I -On55 1/11/1nn6

l-0056 3124t2006

._]_g_:40.

r,o!--

8:30

l,!!?:
1402

. 
L_!__

=LL
JC

Il

_.r/f
TIT

-005 7 3/24t2006 8:35 ilt'rc TIT
l -00s8 3/24/2006 l0:40 4300011 Ls TIT

l-0059 312412006 l3:3 8 r+:oooll rc T/T
l-0060 312412006 l3:40 7439 l L TIT
I -006 I 3t25t2006 8:30 7439 I IA T/T
I -0062 3/27/2006 1:40 43000 I FB TN

.1.99i1
li=qit
l -006s

]!l2e!:9.
=!u20!=!

312712006

l3:00 74300011 LS I T/r
' ''--- I

l1,o_l ll:ooqt { nB 1 
'tlr

14:45 '. '1434 t ip fF
l

300 480

300 480

+/J 5t0

300 480

36q

ry
109
300

:1q!
480

1!9=
480

!]_!-u2
t_2!?2
121-t07

1921v_
\e!L_
161-161

p._.tl

psi
-=.:-l:

P

t23-t33 59- 70 psl P

t20-104 35- 39 ps1 P

128-136 4l 53 psl P

89-112 36- 49 DSI P

36 3l 74 76 DSI P

05- 03 205-205 .=ry1=
psi

=,=r-,_-

P.A 28 133-139

28 43 4) )z pst P

28 38 40- 50 ps1 P

30- 27 71 llsl P

131 -133 77 65 psl P

t29-128 J:) -)o pst P

148-148

120-122

t5l-r13

179-181

184-175

150-137

152-173

DH

2l/ednesday, April 12, 2006 Page 2 of 3
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Trial Seam Log - Extrusion

Proiect: J.E.D. Solid Waste Landfill

Location: l50l Ornni Wa), St Cloud Florida

Description: Cell 2 Construction

ProjNo: FOO852 TaskNo:

Tensiometer Descriotion : COLUMBINE ACP.U LITE'7 2-22

Material Type 70 psi 108 psi

Retesl
No

Mdt
Desc

Trial
:am No

Oper
ID

Extrusion

oCelsius i oCelsitts

Test Results AID
Unil

ppi/psi 
,

Resull
P/F

o;

146-145

lii-lts

llednesday, April 1 2, 2000 Page 3 of3
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Panel Placement Log

I Project; J.E.D. Solid Waste Landfill

I Location: 1501 Omni Way St Cloud Florida

Description: Cell 2 Construction

TaskNo:01

I

l
I

I

2615 2/28/2006 | 8:00 SW CORNER 22.5 l0 RH

2 2675 2/28/2006 I 8:05 SW CORNER 22.5 ll RH

:312615
4 2675

i 2/28t2006

I2t28t2006

8:08

g,iO

SW CORNER
-sw 

ConNEn

l5

22.5

9

25

RH

RI'I

5 26'75 2/28/2006 8:13 - SICB ll.J )t RH

6 2615 2/28t2006 8:16 S ICB 22.5 JO RH

7 267 5 2t28/2006 8:23 S ICB 22.5 JO RH

8 26'15 2128t2006 8:25 S ICB 22.5 36 RH

9 767 5 2128/2006 8:28 S ICB 22.5 36 RH

l0 3 109 2128/2006 8:33 S ICB 22.5 34 RH

il 3 109 2/28t2006 8:37 S ICB 22.5 35 RH

1)

13

3 109

3 109

2/28/2006 8:40 S ICB 22.5 34

3:i

RH

2t28/2006 8..42 S ICB 22.5 RH

t4 3 109 2t28t2006 8:52 ' S ICB ?) 5 14:.- RII

O,

l5

t6

2el
[,]-

2/2812006 8:55

3lt 12006

3t712006

I 109

2788

2564

srce - | iis : tq i m l
- _RH

S ICB

W BERM S FL

zz.s 1 34 nri

1 zz.s

f iis
1 404 RH

i*f q

t6 3 109 12t28t2006

r-!l8 3109 :212812006

lq ll0q '2,2g,2006

9:0s j SICB i 22.5

9:08 I s ICB i. 22.5
-l

9:13 I SICB | 22.5

ti-i -srcB -|i..s

34

34

32

;a
)L

RH

RH

RH

RH

20 3 109 2/2812006 9:20 I S ICB 22.5 JI RH

')l 2789 212812006 9:23 WBERM/FL 22.5 403 RH

22 2568 i2t2812006 9:33 W BERM SFL zl.J 404 RH

2669 212812006 9:40 W BERM SFL 22.5 404 RH

24 2682 212812006 9:45 W BERM SFL 22.5 403 RH

25 \ 3228 2t28t2006 9:53 r WBERMSFL 22.5 404 RH

26 
1

2685

21

-
28

267 |
*JlzS

22.5

22.5
*2L5

i

2t2812006i ro:zo I w BERM SFL

2,28 2006 10:33 w BERM a FL

212812006 I 1: 16 
]- -l l

W BERM SFL

404

qiq

404

RH

iH
RH

Wednesday, April 1 2, 2006

8:00

w berm cell floor

Page I of6



I' ^::*''^trDr 'riEr.Ea.Coi,+sTLTANTS
Panel Placement Log

t ,-;.. ;E.D, Solid wasre l andfirl

i t.uiion, *Ot Cr*** S, C,oua f'oriaol- TaskNo:01

i Descliption: Cell 2 Constructron

I

l

L

Material Type: grnl

QA ID

W BERM S FL

8 :41

W BERM S FL

o'

36

37

2678
--- 'ltu 311t2006

iiiiooe
q.IO W BERMCFL-ij1

9:30 i WBERMCFL

22.5

ii
405

-405-- -RH
RH

38 31 15

3101

3,'712006 9:42 W BERM C FL 22.5 405 RH

39 3t7t2006 l0:00 W BERM C FL ll.) 404 RH

40 2792 31712006 l0:1 5 W BERM C FL 22.5 405 RH

4l 3l 18 3n5t2006 8:26 W BERM C FL 22.5 405 RH

42 Jllt) 311512006 8:37 W BERM C FL 22.5 405 RH

43 2445 3^5t2006 8:47 W BERM C FL 22.5 404 RH

44
,2974

3n512006 8:53 W BERMCFL

8.55 W IJFRMC|I

22.si 40s I RH

nj': 4os I -nri-
BERM C FL

W BFRM C FL

W BERM C FL

w eeRN.{ C ii
405

+oi

49 ; 3110 311512006 RH

50 i 2680

ii , )i8r
3t

3/

t2006

nooa

10:57 r WBERMCFL :22.5' 404
r -. .. i

9:05 ; East Slope 22.5 | 226

RH

DH

52 2686 3l 8t2006 9: l0 East Slope 22.5 92 RH

53 La) | 3t 8t2006 9:12 cell floor 22.5 t44 RH

54 237 3/ 812006 9:20 east slope 22.5 241 RH

55

t;
2438

z{is
z+ql

3/

3/

3/

8t2006

8t2006

812006

9:30

i,ta
east slope

.'^
cell iloor

22.5

22..5

50

50

RH

RH

9'.41 east slope 22.5 09 RH

58 2443 3^812006

irlsiioa
l0:00 east slope 22.5 228 RH

59 2448 10:06 east slope 1.1-.) 270 RH

60 2448 3/l 8/2006 l0:10 cell floor 22.5 tll RH

6l 3 103 31t812006 l0:30 east slope 22.5 153 RH

Wednesday, April 12, 2006 Page 2 of6
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Panel Placement Log

Project: J.E.D. Solid Waste Landfill

Location: I 501 Ornni Wa)' St Cloud Flolida

Descliption: Cell 2 Construcrion

Material Type: gml

P I a c e m e n t/L o c a tio n/C o m m e n ts ll/idth 't Leneth
(ft,) (fL)

RH

RH

RH

22.5 1 260

67 2558 311812006 13:00 SE cell fl 22.5 116 RH

68 I 108 3/t8t2006 l301 SE cell fl 22.5 157 RH

69 2558 3/ 8t2006 3: l5 east slope 22.5 28 RH

70 3108 3t 8t2006 3:30 east slope 22.5 196 RH

1l 3455 3/ 812006 3:37 east slope 22.5 175 RH

12 3455 3n8t2006 J.4) SE cell fl 22.5 28 RH
a1 3455 3n8/2006 3:45 east slope 22.5 96 RH

74 J4) ) 3fi8t2006 4:00 east slope zl.) 7l RH

75 2557

2557

3/t8t2006 l4:15 east slope | 6 z9 RH

76 3^812006 l4:20 east slope , 14 29 RH

77 2557 3/r 8/2006 14:50 SE ICB 22.5 )L RH

78i
I

'7q I

I

25s7

zsit
311812006

Instz0o6

l5:00

is'oq

sE ICB | 22.5 i 29

aa iCB ' zzs t js
RFI

RH

80 : 2551 .311812006 t5 0 SE IC]B 22.5 29 RH

8l

82

3 108

iss,t

3/18t2006

lmnooe

l)

l5

3

4

SE ICB

fe ts
ll.i

iis
29

2S

RH

RH

83 2551 3lt8/2006 15 8 SE ICB 22.5 3t RH

84 2557 3/t812006 15 0 SE ICB zz.J 3l RH

85 2702 3t1812006 15 '0 SE ICB 22.5 3l RH

86

87

8t

2702

zioz

t^t
13t1812006

I 
jiluzooid

+

:3/18t2006

l5:06

l5:15

f S,:O

SE ICB

SE ICB

SE rcB

22.5

tt.s
22.5

JI

29

RH

RH

RH

89 2702 3il8/2006 l5:26 cap stflp l3 27 RH

90 lt) 3/t8t2006 l445 cap stl'lp 6 29 RH

9l 2551 3t20t2006 8:00 cao strin l 30 RH

92 255'.7 3t20/2006 8:05 cap strip I 3 30 RH

ll/ednesday, April 12, 2006 Page 3 of6
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Panel Placement Log

Project: J.E,D. Solid Waste Landfill

Location: 1501 Oruri Way St Cloud Flolida

Description: Cell 2 Construction

Primary / Secondary: Prirnary

Panel

Material Type: gml 
_]

P k r; ;^ 
" " 

t rL 
" 
* t 1",/ C 

" 
* 

^ ",' 
t t - 1l m di W;; it-l- Ui Dl,

__ ) lt | ,ft| ) l

TaskNo:01

Series: 2

3t2U2006

3t2U2006

3t2U2006

3102

3112
' 312U2006
:j,3t21t2006

,3t2U2006

_. 1
3454 t],l2ll2006i 8:49

3l2l/2006 9:05

iltlitooii ,to

2563 1312212006 8:37 n benn 22.5

2s63 3t22t2oo6] a:+ol nbem 122.s
2563 3 22/2006 8:42 i n benn 22.5

8:49 i n betm

8:51 nbenn 
--

4459 3122t2006

i=t I ti{uzooai tis west benn cell fl

west benn cell fl

tot-f-RH
7:00

f.i-|
7:30 |

west benn cell fl
lHj
RH]
iHl
RH:
RH

il

RH

RH

890 
i

8:10 
l

l

8:39 I

west benn cell fl

west benn cell fl

*"rt rr""tr l"iL n

west benn

22.5

zi..s

22.5

t2..,

tti
373

l,
cell floor

west benn

cell floor

west benn2442 3t2t/2006 i

1

2442 3t21120061,

2442

9:49

t0:00 west benn

west benn

west benn

22.5

3220

3220

3220 3t2212006 8:10 i

east slope

n benlr

3222 3t2212006 8:12

4459

4459 13t22t2006

n benn

225 49
I22.5 72

72

it

RH

RH

RI"I
-.;;, IRH

n berm RH

LVednesday, April 12, 2000

n benn
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Panel Placement Log

Pro.ject

Localion: 1501 Omni Wav St Cloud Florida

Descliotion: ( ell 2 Construclion

TaskNo: 0l

]
l

l

l

l

_--l

Prinary / Secondary: Primary

4459

26't6

3t22t2006

:312212006
i

3t22t2006

irzi)irni'ii
| 3t22t20061
+l

2676

261 6

2676 i 22.s '70

t,

22.5

27.5

izs
i,

t29

130

2616

3219

3t22t2006

iliiiinoe
9:30

I l:00 sump

15

zi..s

70

34

RH

RH

l3l
132

9 3/22t2006 l3:03 sump 22.5 45 RH

-)L 9 3t22t2006 I l:07 sump 22.5
.;-'ll

56IRH
133 32 9 3t22t2006 I l:10 sump 56IRH
t34.*-
I t-)

32 9 3t22t2006 I l:12 sump t) 25 RI{

'L
9 3t22/2006 I l:13 sump 25 RH

136 )L 9 3t22t2006 I l:30 sump 22.5 zo RH

137 3219 3t22/2006 I l:33 sump 12 28

*
DH

r38 3219 3t22t2006 I 1:36 sump l5 iRH

139 445',7 3t2212006 l3:00 sump ll.) 45 RH

140 | 4457
i

4457t4t

3t22t2006

tlzzliooo

l3:06

li,io
tut"p

sump

22.5

22.5

36

z.g

DH

RH

I A) 4451 t,312212006 1 12:40 sump ll 25 RH
r 

143--l - 44 t?- 
"----Wnnooai 

t+.no
ir,!l

east slope ')t< I 41 r DH

144 t 4451 3t2212006 t 5:00 sump base 15 28 RH

145 244'7 3t27/2006 7:50 east slope 22.5 215 RH

146 2441 3t27t2006 7..40 east slope 22.5 168 RH

t4'7 4460 3t27/2006 7:32 cell floor 22.5 38 RH

148

149

iso 
-

4460

qisn

lqsa

3/27 t2006

zbinoois

ItZl tZOtO,e

7:30 east slope

east slope

22.5

iz-s

199

160

31

RH

RH

RH

8:3 5

8:38 east slope zt.)

151 3456 3t27 t2006 8:33 east slope I Z.) 182 RH

152 3456 3t27t2006 ll:3 I east slope 22.5 t46 RH

153 4461 3tz'il2006 8:30 cell floor 22.5 28 RH

154 4461 312712006 8:30 east slope 22.5 165 RH

Wednesday, April 1 2. 2006 Page 5 of 6



--7{'nj.SrrrntET.UO]\SI'LTAI\TS
Panel Placement Log

TaskNo: 0l
Descnntion: Cell 2 Construction

Prirnary/S..onAu,y, f*n* 
- Series: 2 t.lur.,'rut frp.. gti -- 

l
aF;;;],---""B"rct"R"u - T-n;; 7;l-- niii;t/L""r,i"r/c"*r*r" -WthFr,'cthTUIDli I i t&)la.t 1 Itl,-.ll,iLl-l

-tl- ++er- vzttnoeTr.2l I "r";t"p" fzzs iit-T RH l
RHi4461

z.iio

cell floor

I __,.

j 158

2102

I Nurnba' of Panels: 169

3121/2006 8:05

2701 3127 2006 7:55

zTot I t,zr.roou 8:oo

, ,east 
slopc

east slope

east slope

east slope

' 22.5 RTI

RI{

RH;

ziizooi'i tn

f,
RH

RH

]RHir nu-j

312112006

312112006

3t27 /2006

lilllY-t t2:s7 j east slope

Approx. Alea (sq. ft). 556514

22.5 t45

east slope 1 22.5

l3:10 i

13:16 i eastslope

Wednesday, April 12, 2006 Page 6 of 6
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^:7ut:tDr:rrEt-Er.CoxsrrLTANTS

Panel Placement Log

Project: J,E,D, Solid Waste Landfill

L.ocation: l50l Omni Wav St Cloud Florida TaskNo: 0l

Primary / Secondary: Secondary Material Type: gml

P Ia cem e nt/L o c a tio n/C o m n, e nts QA ID

9:40 i SW CORNER--t

9:43 : SW CORNER

zi.i-l n i

22.5

22.5

RH

RH

RHI

RH

RH

RFI 
i.i

RH

2684

ias,q

3

4

SW CORNER

Sw Icn

RII

RH

RH

RH

t:
S ICB3 105

3105

3 105

3105

S ICB

S ICB

s ICe 22.5 JJ

| 11 <
1 "'-

22.5

22.5

22.5
r.t

33

)L

_l

2/1712006i 10:37

2/1712006 l0:40

J/ nHl
3 105

i ios \iinCoioi ro'qi

z^7/2006

S ICB i 22.5

211112006 t 9:58

211712006 l0:06

t9
l,3lo5 )ztntzooeircl+' slcB is'"r,- v - 

RH

20 3 105 Zttl IZO0A t tO4l S ICB /1.) 31 i RI'I

tt 3339 2117120061 13:35 SFLOOR/WBERM 22.5 406 I RH

22 3347 211112006 I 3:55 SFLOOR/WBERM zz.J 405 i RH

L) 3231 211712006i 14:23 i SFLOOR/WBERM 22.5 401 I RH

24 3349 211712006i 15:05 I sFLooR/wBERM 22.5 406 RH

/.) I t48 2t18t2006 9: l0 SFLOOR/WBERM 22.5 40'l RH

26

i;;
128
i

lrq1"
130

3344

I ii.
1.,,,

JJJO

\ 2703

| ,^".J/)L

2ilgt2006

iistiooi
y1u2006

2n812006

tBDooi

9:26

gi:a0

Itn
ri,io
st-

SFLOOR/WBERM

SFLOOR/WBERM

I

22.5

22.5

2L5

tt-
, zis

407
-40-

406

ioi
+os

RHi. -- j
RH

RH

i*"1
IRH l

ll'ednesday, April 12, 2006 Puge 1 of 6



-:4!;nosrrrF('EI.LONSIILTAI\TS
Panel Placement Log

Project: J.E,D, Solid Waste Landfill

Location: 1501 Ornni Wav St Cloud Florida

Description: Cell 2 Construction

Primary / Secondary: Secondary

Batch-Roll

Series: i

- aai{ - la::,j-oo6l-r.2s SFLOOR/WBERM ' zzs 1 405 RH

3234
' 22.5

22.5

404 RH

O,

SFLOOR/WBERM

SFLOOR/WBERM

SFLOOR/WBERM

35

)o
--ti

3342 ZlZ3l2005

-3337 i 2l23t2oo6
I

3229 212312006

tti:95i lfr"ll1lliJr''(1\r ::::
10:14 I SFLOOR/WBERM \ 22.5

j,-

tl:23 SFLOOR/WBERM 1 225

404 RH

405 RH

38 2t2312006 ll:29 SFLOOR/WBERM 22.5 406 RH

39 3226 2t23/2006 l3:3 6 SFLOOR/WBERM 22.5 406 r RH
_.--J--_

40 3227 2t23t2006 l3:50 SFLOOR/WBERM 22.5 406 RH

4l 2796 2t23t2006 14: l0 SFLOOR/WBERM 22.5 405 RH

42 3 104 2t24t2006 7:12 SFLOOR/WBERM 22.5 404 RH

43 2700 2t24/2006 7:31 SFLOOR/WBERM 22.5 406 RH

44

45

2441
- ti6

2ll!n:!91,7,19
212412006 8:28

SFLOOR/WBERM
- 

f Fr-oon-l-w SERM

22.5

zt.i
405 j RH

l
f ----'405 RH

SFLOOR/WBERM

N FLOOR/ W BERM ,, 22.5

47

48

49

l̂o-ti

8,ao t
8:50

355 l

2335
*JJ+ I

2440

2561

12t21t2006
:,untzou

-2ti2oo6

-Ett?:ee
t 212712006

N FLOOR/ W BERM
- NeioowweEnM

-N FLOOR,'W BERM

N FLOOR/ W BERM

f.f nf-OOnl w eEnM

?|\!9s l*"
zz.s I 405 RH

22.s 40s i RH
,.i

22.5 405 r Rtl
9:20 |

iooi 'r
52 2612 2t27/2006 l0: 18 N FLOOR/ W BERM 22.5 405 RH

5l 3230 2t27t2006 l2:53 N FLOOPJW BERM 22.5 404 RH

54 3340 212712006 13:06 N FLOOR/W BERM 22.5 380 RH

11 3240

56 2670

s7 I )rr70

- 58 J225

2t27 t2006

zlitrzooo

ztntiooo

2t2'7 t2006

l3.'20

l3:30

l3:40

l3'55

N FLOOR/W BERM 22,5 I 45 ] RH

Ner-oozuwseiM insl zas I nri

N Ftoodw BERM i tt., r rr nn

- 

Nf.rooR/v/BERM 

-l 

,;i1 l?Li zut

N FLOOR/W BERM 22.s 1 82

Wednesday, April 12, 2006 Page 2 of 6
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Panel Placement Log

TaskNo:01

l

Series: I

62 2683 3t4t2006 8:01 NW CORNER 22.5 163 RH

OJ 2554 3/4t2006

314t2006

8:0zl

8:08

NW CORNER

NwionNr:i
22.s

22.5

47

163

RH

RH64 2554

65 zxii 3/412006 8 12 NW CORNER 22.5 l14 RH

bo 2554

lsii
3/4/2006

ii+riotoe

8: l5

8:18

NW CORNER

NW CORNER

22.5

zz.i

65IRH
i

36jRH
I

61

68 2561 31412006 8:23 NW CORNER 22.5 23lnH
69 zio 3/4/2006 8:25 NW CORNER 7 lo RH

70 256 3t4/2006 8:27 NWCORNER 22.5 30 RH

1l 256 3t4/2006 8:30 NW CORNER 22.5 24 RH

72 256 3/4/2006 8:3 5 NORTH SLOPE 22.5 75 RH

256 3t412006 8:38 NORTH SLOPE 22.5 75 RH

1A 256 314/2006 8 42 NORTH SLOPE 22.5 75 RH

75 2444 )1412006 8:45 NORTH SLOPE 1)\ ) 75 RH

76 2444 3t4t2006 8:48 NORTIT SLOPE 2l 75 RH

17 2444 31412006 | 8.51 NORTH SLOPE l5 RH

fr

'18

is
2444 314t2006 8:54

8:59

NORTH SLOPE

NoniH sr-opi

22

22

5

5 75

RH

RH2444 3/4t2006

80 l-)b) 3/4t2006 9:04 NORTH SLOPE 22.5 75 RH

8l 2565 3t4t2006 9:07 NORTI1 SLOPE 22.5 RH

RH82 2565 3/4t2006 9:10 NORTH SLOPE 2.5 15

83 2565 3/4t2006 9:13 NORTH SI.OPE 22.5 15 RH

84 2565 3/412006 9:16 NORTH SLOPE 22.5 67 RH

85 3222 314t2006 9:19 NORTH FLOOR 22.5 6 RH

86 3222 3/4/2006

3t4,D006

3t412006

9:22

9:26

9:30

NORTH SLOPE

NORTH SLOPF

NOR I H SLOPE

22.s 75

"a

L

RH

RH

RH

87

ria

3222 22.s

22.51222

89 3222 3t4/2006 9:33 NORTH SLOPE 22.5 '75 RH

90 2794 3t4/2006 12:34 NE SLOPE 9 56 RH

9l 2194 31412006 12:36 SUMP 22 28 RH

92 2566 3/412006 I2:38 SUMP 22 40 RH

Vl/etlnesduy, April 12, 2006 Puge 3 of6
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Panel Placement Log

I ;;;i".', , ;; ;;;;;.sre Land''
L,o"ution, , ,0 -,*i *uu S, Clou.l Olor,Ou

I Description: Cell 2 Constructiont'

'laskNo: 0l

__l
Material Type: gml

s{ z.iai - zl[in6o 1tn' SUMP 14 46 RH

94

95

2566 3t4t2006 t2 SUMP

luMF t7

l9

34

to

,0

RH

RC__

iH-
2566 31412006 t2 4

96 2566 3t4t2006 12:5'l SUMP

97

98

2566 3t4t2006 l3 U SUMP

SnMi

9

A

25 RH

ti I RHi __2566 314/2006 TJ 5

99 2794 31412006 IJ '1 SUMP 7 28 121

100 2566 3/412006 l3 5 SUMP l8 RH

l0l 2s66 3/4t2006 IJ 3 SUMP 22 36 RH

t02 2s66 3t4t2006 l3 0 SUMP 22 30 RH

r03 2566 31412006 l3:50 NE SLOPE 2 56 RH

t04 2566 3/612006 7..46 SUMP NW FRONT 0 41 RH

t05 2794 3t6/2006 7:52 SUMPNW TOEFRONT 9 l3 RH

106 2562
- ^ 

;iii2
3/912006 8:37 I FRONT SUMP FLOOR 1 22.5 38 RH

t0'r 3t9t2006 8:30 FRONT SUMP FLOOR : l5 I 3l I RH

f,,

l/q/2006 | 0:2 5

t 319t2006 850

31912006 I S:tS i

31912006 l

ts SLOPE

E SLOPE

p slopi

22.5

22.5

22.5

5

^;.zz.)

22.5

t25

69

85

2449

2673

2454

2551

E ST,OPE

E SLOPE

E SLOPE

E SLOPE

E SLOPE

8:24 :,

i

lt.J

zii

22.5 1178 I RH

111 I 1<<r I l:12

Wetlnesday, April 12, 2006

E SLOPE

Page 4 of6



o, :7Gn:'Srrrnt
ET.LOIVSTILTAITTS

Panel Placement Log

j Project: J.E.D. Solid Waste Landfill

Series: I Material Type: gml

QA ID

t24 2450 319t2006 Il:20 SW ICB 22.5 30 RH

125

126

-w

2450

,4so

ll38

319t2006

i,rs;tziai6

t,rg,tidoia

1l:32

I l:45

l0:56

E SLOPE

E SLOPF

isI-o-t

22.5

22.5

22.5

t80 RH

t'74 RH

t65 RH

t28

129

3338

a33t-

3/9t2006

3t9t2006

I l:00

r i,oo

E SLOPE

e sr-opg

tt.J t57 RH

22.5 59 RH

130 2552 31912006 t l:30 E SLOPE tl.J 94 RH

l3t 2552 31912006 I l:35 E SLOPE- g srope

2l.J r42 RH

t)z 2552 3/9/2006 l2:20 22.5 131 RH

t33 2449 3nU2006 '7..30 E BERM 22.5 236 RH

t34 2449 3ilU2006 7:33 E BERM 22.5 27 RH

135 3453 3t1U2006 7:40 E BERM 22.5 209 RH

| 36 | l45l 3nt/2006 7:44 E BERM 22.5 189 RH

I 137 i 2553-t 311112006 7:48

r.in
E BERM 22.5 41 RH

f:
138

139

2555

2555

7:50 E BERM

E BERM

E BERM

- BiRM

E BERM

E BERM

E BERM

i-,-li 22.s

255 I RH

84 RH

62 RH

l
,qI RH

22.5

2556

lz.) 276 I RH

22.5

22.5

2566
:);:

3223

l:io
RH

RH

2791

22.5 I 183

3l:ll?:061 1oo3 i EBELM I ns ) :j i Rl
311U2006 i 10:07 I EBERM I 22.5 240 RH

l'
3fi1t20061 to,ro i EBERM 22.s 1 216 I RH

--'--l-
l0:13 

]

Wednesday, April 12, 2006

E BERM

22.5 t43

Page 5 of6



fr
-TGlsSrrrEt-Ef.{-,oxsuLTAI\TS

Panel Placement Log

Project: J.E.D. Solid Waste Landfill

Location: l50l Ornni Way St Cloud Flolida

Description: Cell 2 Constnrction

l
I

I

I
I

I
1

l

I
_.'j

I

TaskNo:01

Series: Matelial Type: gml

Placement/Location/Comments I llitlth Length QA IDWniTriiii
I ffil ',) ,f,

Primary / Secondary: Secondary

E BERM

SECORNER

+z 1-nn 
'' 

l

32inn
ro i iH-
211RH
]O RH

3llRH
31 RH

32 RH

22.5

I 56 . 2791

i r sr ;, 2791
I i; " r;;-

3fi3t2006

3t13t2006

SE CORNER

158 ) 2791 8:37 
i

SE CORNER

3il3t2006

tisiinoa

311312006

tlrln0061 8lo
311312006 8:13

SE ICB

ss ice

22.5

'it<
i ).zsSE ICB

l:
2794

2794

2194

RH

32IRH

Approx. Alea (sq. ft). 556513

SE ICB 22.5

SE ICB I 22.5

SE rCB i 22.5 | 3l

SE ICB I 22.5

sE rcB I 22.s

167 I 3345

Wednesday, April I 2, 2 006 Page 6 of 6
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GnoSyNrec CoNSULTANTS
Photographic Record

Client: Omni Waste Services, Inc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida



GsoSvNrnc CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - CelI2

Project Location: Near Holopaw in Osceola County, Florida



GeoSvNrnc CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 5

Date:22 Feb 2006

Direction: Northeast

Comments:
Final grading of liner
subbase layer

Photograph 6

Date: 19 Jan2006

Direction: Northwest

Comments:
Unloading of 60-mil
HDPE textured
geomembrane liner rolls



GBoSvNrsc CoNSULTANTS
Photographic Record

Client: Omni Waste Services, Inc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 7
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Date: 19 Jan 2006

Direction: West

Comments:
Staging of geomembrane
liner rolls

Photograph 8

Date: 18 Feb 2006

Direction: North

Comments:
Geosynthetics tie-in
alons west side of Cell 2



GeoSvNrnc CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 9

Date:18 Feb 2006

Direction: Southwest

Comments:
Progression of liner
system construction

Photograph 10

L j.
: .: -rl

-- tS ;-

ffi-,--

Date:24 Feb 2006

Direction: East

Comments:
Installation of secondary
GCL component of liner
svstem



GBoSvNrsc CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 1l

Comments:
Application of granular
bentonite along GCL
panel overlap

Photograph 12

Date:24 Feb 2006

Comments:
Installation of secondary
60-mil HDPE
geomembrane liner



GeoSvxrnc CoNsuLTANrs
Photographic Record

Client: Omni Waste Services, lnc Proiect Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida



GEoSvNrnc CoNSULTANTS
Photoeraphic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 15

Comments:
Non-destructive air
channel testing of
completed double track
fusion weld

Photograph 16

Date: 1 Mar 2006

Comments:
Non-destructive vacuum
box testing of completed
extrusion weld



GsoSyNrec CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 17

.::: ..-:::::. .-
l=:1.{t:-,: =

Date:21 Feb 2006

Direction: Northeast

Comments:
Secondary geomembrane
installation and
excavation of Cell 2

sump area

Photograph 18

li.-t ,.l-:

Date:2 Mar 2006

Direction: Northeast

Comments:
Geosynthetics installation
progression



GeoSvNrec CoNSULTANTS
Photographic Record

Client: Omni Waste Services, Inc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 19

Comments:
Overlap and connection
of geonet component of
adjacent geocomposite
panels

Photograph 20

Date:22 Feb 2006

Comments:
Sewing upper geotextile
overlap of adjacent
geocomposite panels



GpoSvNrnc CoNSULTANTS
Photosraphic Record

Client: Omni Waste Services, lnc Proiect Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida



GnoSvNrsc CoNSULTANTS
Photographic Record

Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 23

i
4$"-

Date: 30 Mar 2006

Direction: Northeast

Comments:
Cell 2 leachate collection
sump risers

Photograph 24

Date: I Apr 2006

Direction: Southwest

Comments:
Thermal butt fusion
welding of HDPE
leachate collection piping
within Cell2



GsoSvNrec CoNSULTANTS
Photographic Record

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida

Photograph 25

Comments:
Compaction of general
fill around leachate
collection sump risers

Photograph 26

Date: 1 April2006

Comments:
Compaction of general
fill in geosynthetics'
anchor trench



GpoSvNrnc CoNsuLTANrs

Client: Omni Waste Services, lnc Project Number: FQ 0852

Project Name: Oak Hammock Disposal Facility - Cell2

Project Location: Near Holopaw in Osceola County, Florida


