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New Leachate Evaporation Pond Construction Quality Assurance Report 

Dear Mr. Chang: 

Waste Management of Hawaii. Inc. ( WMH). the operator of the Kekaha Sanitary 
Landlill, is hereby submitting two copies of the "' Reporf of Cons/ruction Quality 
Assurance. New Leachate Evaporarion Pond'" for your review and approval. 

As you are aware. the new leachate evaporation pond (NLEP) was constructed as one 
component of the overall Pha~c II lateral expansion construction project. The CQA 
report for the new Cell ID/ IC will follow this submission very shortly. and we hope to 
have the NLEP approved for use so that it can be connected to the Phase II and Cell 
I 0/1 C leachate collection and removal systems (LCRS) and allow for the timely 
demolition of the old leachate pond. Given the very limited remaining airspace in the 
current Phase II area of the lanc.llill. we appreciate your expedited review and approval of 
the new leachate evaporation pond. 

Please contact me at (808) 668-2985 with any questions or comments on this submission. 

Sincerely, 

~~ 
Engineer 
Waste Management of Hawaii. Inc. 

cc: Mr. Donald Fujimoto (County of Kauai) 
Mr. Troy Tanigawa (County of Kauai) 
JeffKaohi (WMH) 
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1. INTRODUCTION 

1.1 Terms of Reference 

This report summarizes the construction quality assurance (CQA) monitoring activities 
performed by Geosyntec Consultants, Inc. (Geosyntec) for the construction of the 
containment system of the approximately 2-acre new leachate evaporation pond 
(NLEP), at the Kekaha Sanitary Landfill (Kekaha Landfill) in Kaua'i, Hawai' i. The 
NLEP was constructed as part of the Phase II Lateral Expansion, Cell I Base Liner 
Construction. This report has been prepared for the County of Kaua' i Solid Waste 
Division to satisfy the requirements of the Hawai' i Department of Health (HDOH). The 
CQA activities were performed in accordance with the CQA Manual for the project 
(Geosyntec, 2010). 

This report was prepared by Kim Huynh and Michael J. Minch, and was reviewed by 
Hari D. Sharma, Ph.D., P.E., all of Geosyntec, in accordance with the internal review 
policy of the firm. 

1.2 Organization of Report 

The remainder of this report is organized as follows: 

• a description of the project including a summary of changes to the original 
design is presented in Section 2; 

• the CQA program is summarized in Section 3; 

• details of the CQA program during earthwork are presented in Section 4; 

• details of the CQA program for the geosynthetic clay liner (GCL) are 
presented in Section 5; 
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• details of the CQA program for the geomembrane are presented in 
Section 6; 

• details of the CQA program for the geotextiles are presented in Section 7; 

• the summary and conclusions from the CQA work are presented in 
Section 8; 

• certification is presented in Section 9; 

• references are included in Section IO; and 

• limitations on the application of information presented in this report are 
described in Section 11. 

Photographic documentation related to the CQA activities is presented in Appendix A. 

Project correspondence, contractor submittals, and Requests for Information (RFis) are 
included in Appendices B, C and D, respectively. CQA documentation, including 
laboratory test results, field test results, field logs, etc. are included in Appendices E 
through K. Red-lined construction drawings, documenting changes during construction, 
are provided in Appendix L. The as-built record drawings, including the geomembrane 

panel layout drawings, are presented in Appendix M. Samples of the geosynthetic 
materials used in the construction are provided in Appendix N. 

For ease of reference during construction, a local site orientation was adopted that was 
based on the surrounding topography. For documentation purposes within this report, 
the mauka (mountain) side of the project is referred to as "north" and the makai (ocean) 
side of the project is referred to as "south." These terms were used various construction 
documents (e.g., dailies, geosynthetic logs, etc.) to describe portions of the construction, 
such as the "south berm" of the NLEP. 

Throughout the construction of the NLEP, other construction activities were underway 
for the rest of the Phase II expansion project. Therefore, much of the field 
documentation in the appendices of this report also refers to work on these other 
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components (Cell IC and ID, infiltration basin, existing utilities, and public drop-off 
area improvements). 

1.3 Responsible Parties 

The responsible parties involved in the NLEP construction included the Owner, the 
Design Engineer, the Construction Manager, the General Contractor, the Geosynthetics 
Installer, and the CQA Consultant (including CQA laboratories). The technical 
personnel for each company, who were key participants in the construction, are listed in 
Section 3.2.l of this report. 

The County of Kaua' i (County) is the owner of the site, and was responsible for funding 
and project management. 

Waste Management of Hawai' i (WMH) is the operator of the site, and was responsible 
for site access and construction management. 

AECOM was the Design Engineer, and prepared the NLEP construction drawings and 
technical specifications. As the Design Engineer, AECOM was responsible during 
construction for interpreting and answering design questions, approving design 
modifications and addressing material submittals if they did not meet the requirements 
of the technical specifications. 

The General Contractor for the project was Goodfellow Brothers, Inc. (GB!). GBI was 
responsible for all construction associated with earthwork, granular operation layer, 
granular 611, HOPE pipe, surface water control features, and aerator systems. 

The Geosynthetics Installer was Northwest Linings & Geotextile Products, Inc. 
(Northwest Linings) of Kent, Washington. Northwest Linings was responsible for 
deploying and installing the GCL, geomembrane, cushion and filter geotextiles, and 
Geocell. 

The Surveyor was Esaki Surveying and Mapping, Inc. (Esaki) of Lihue, Hawai ' i. Esaki 
was responsible for staking construction limits and grades, performing surveys for 
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various constructed layers (such final subbase and top of operations layer), and 
providing final record drawings. 

CQA services were provided by Geosyntec. Geosyntec's responsibilities included 
preparing the CQA Manual, reviewing contractor submittals, sampling and testing of 
materials for conformance with technical specifications, observing and testing of 
contractor's work, documenting conformance with technical specifications, and 
preparing this report confirming that construction was completed in accordance with the 

construction documents. 

CQA laboratory testing was performed by Texas Research International/Environmental, 
Inc. (TRI) laboratory of Austin, Texas for geosynthetics testing, Precision Geosynthetic 
Laboratories (Precision) of Anaheim, California, for both interface shear strength and 
geotechnical soils testing, and Hirata & Associates, Inc. (Hirata) of Aiea, Hawai' i, for 
geotechnical soils testing. All results from the CQA laboratories were reviewed by 
Geosyntec as part of the CQA work. 
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2. PROJECT DESCRIPTION 

2.1 Background 

Kekaha Landfill is an approximate 98-acre Class II disposal facility owned by the 
County, and operated by WMH. Kekaha Landfill is located on the southwest side of the 
Island of Kaua'i, Hawai' i, approximately 1.3 miles northwest of the town of Kekaha. 
The disposal facility comprises two distinct disposal units, Phase I (roughly 33 acres) 
and Phase II (roughly 32 acres), a 1.9-acre leachate evaporation pond, and 
administration and maintenance facilities. The Phase II landfill is currently undergoing 
an approximate 6.3-acre lateral expansion along its western boundary. As part of the 
Phase II Lateral Expansion, Cell 1 Base Liner Construction, the existing leachate pond, 
which is located west of the Phase II landfill, will be demolished after the construction 
and approval of the NLEP. Separate r,eports will be prepared for the other components 
of the Phase II expansion construction. 

The NLEP is approximately 2 acres (plan), and is located adjacent to and northeast of 
the existing Phase II landfill, directly north of green waste/recycling drop off area and 
administration office. The NLEP incorporates the following containment system (from 
bottom to top): 

• prepared subbase which includes 6-inch (in) thick final subbase 
compacted fill; 

• double composite liner system consisting of: 

o subbase 60-mil thick double-sided textured HDPE geomembrane 
o geosynthetic clay liner (GCL); 
o secondary 60-mil thick double-sided textured HDPE 

geomembrane; 
o geosynthetic clay liner (GCL); and 
o primary 60-mil thick double-sided textured HOPE geomembrane; 

• 16 oz/yd2 non-woven cushion geotextile; 
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• 12-in thick granular operations layer on the floor overlain by 6 ozlyd2 

non-woven filter gcotextile overlain by 2-in thick granular protection 
layer; and 

• Geocell system with granular fill on the sideslopes. 

A new leachate discharge pipe is located at the southeast side of the NLEP to transfer 
leachate from the Phase II landfill into the new pond. Two aerators are provided at the 
two ends of the NLEP to assist the evaporation removal process. 

2.2 Reference Documents 

The following list of references includes the applicable design and construction 
documents related to the construction of the overall project: 

• Construction Drawings, Phase II Lateral Expansion, Cell I Base Liner 
Construction, Kekaha Sanitary Landfill, Kauai, Hawaii, prepared by 
AECOM, April 2009, Revised January 2010, February 2010, March 2010, 
and April 2010. 

• Project Specifications and Drawings for Phase II Lateral Expansion, Cell 1 
Base Liner Construction, Kekaha Sanitary Landfill, County of Kauai, HI, 

prepared by AECOM, July 2009, Revised February 2010. 

2.3 Description of Work 

The NLEP construction included the following primary activities: 

• surveying; 

• excavating soils from the NLEP area and the existing sand stockpile; 

• site grading and preparing final subbase; 
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• controlling storm water and erosion; 

• constructing the containment system; 

• installing granular drainage materials, cushion and filter geotextiles, the 
sideslope Geocell system; and 

• installing other ancillary structures, such as the leachate discharge pipe, 
aerators, and control panels, which were not completed at the time of the 
writing of this report. 

2.4 Design Modifications 

2.4.1 Introduction 

A few changes to the design were made during the construction of the NLEP. These 
changes were made either to improve the perfonnance of the project, to simplify its 
construction, or to adjust for field conditions. Each change was reviewed and approved 
by AECOM, the Design Engineer, prior to implementation. The changes were 
documented either in written email correspondence (Appendix B) or in the RF! process' 
(Appendix D). The following subsections describe the amendments and modifications 
along with the reasons for each change. 

2.4.2 Subbase Preparation (RF! #2) 

Section 02330, Part 3.01 C of the Project Specifications requires the sub base to be proof 
rolled with a minimum 20-ton roller to identify potential soft areas. The equipment 
available during construction included a I 0-ton vibratory roller for compaction and 
proof rolling. This reduction in roller weight was approved conditionally by the Design 
Engineer in, provided the minimum compaction requirements are met and no pumping 

1 The RFI process included clarifications and responses from the Design Engineer which may or may not 
impact the design. Therefore, the Rfls described in Section 2.4 do not necessarily include all Rfls. 
Additionally, changes to the design were not necessarily captured in the RFI process. Therefore, some 
changes may not have an associated RFI. 
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or soft areas are visually observed. During construction of the subbase and NLEP 
berms, the compaction effort was field verified to meet the project requirements and the 
area was visually confirmed to be firm and unyielding. 

2.4.3 Perimeter Berm Anchor Trench (RFI #4) 

The original design for the perimeter berm anchor trench included a 4-ft by 4-ft square 
anchor trench, the containment system geosynthetics buried against the vertical wall and 
floor of the trench, a triangular wedge of soil backfilled and compacted over the 
geosynthetics, the Geocell system installed over the backfill wedge, and trench fully 
backfilled to the top of berm. The backfill was to be compacted to a minimum of 95% 
relative compaction (ASTM D1557). This design was modified to a V trench 
configuration (Drawing 11 in Appendix L) based on concerns regarding construction of 
vertical walls and compaction of a I Vertical to I Horizontal (IV:IH) using a sand 
backfill material ( onsite soils). 

The revised anchor trench design consists of a 4-ft deep V trench with the containment 
system geosythetics extending 4 ft minimum into the trench and Geocell anchor system 
extending to the bottom of the trench. During a construction meeting, the length of the 
geosynthetics was reduced to 3.5 ft in order to maintain separation between the 
geosynthetics and the Geocell anchorages. 

As described in AECOM's approval response to RFI #4, the anchor trench backfill 
compaction was also revised to be a minimum of 90% relative compaction per 
ASTM D1557. 

2.4.4 As-built Subbase Grades (RFI #8) 

The as-built survey of the constructed NLEP subbase, as provided in RFI #8, showed 
several point locations outside the project grading tolerance. The non-compliant points, 
located on the berm or along the toe of slopes, ranged from 0.01 ft to 1.04 ft beyond the 
+/-0.l-ft vertical tolerance. The higher deviations were generally found on the exterior 
berm slopes, along the northern daylight of the berm against the existing topography. 
However, within the NLEP containment system, the non-compliant points ranged from 
0.02 ft to 0.29 ft beyond the grading tolerance. 
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The Design Engineer reviewed and accepted the as-built subbase grades based on the 
intended uses of the NLEP (retention and evaporation) and the factor of safety built into 
the pond volume capacity. 

2.4.5 Hydrated GCL (RFI #12) 

Following the initial GCL deployment in the NLEP on 15 March 2010, a brief rain 
event exposed the installed GCL to moisture, resulting in partial hydration of the 
deployed material. Section 02074, Part 3.02F of the Specifications requires removal of 
GCL which has been prematurely hydrated and replacement with new GCL. It was 
agreed by the Design Engineer that unacceptably hydrated GCL should be removed and 
replaced with new GCL. However, partially hydrated GCL may still function as 
designed and be acceptable if the degree hydration is minimal. As described in 
RFI #12, a field verification method was developed and approved by the Design 
Engineer to identify criteria for unacceptably hydrated GCL. 

Employing this method for the GCL exposed during the 15 March rain event, several 
panels of secondary GCL at the far east end of the NLEP floor were found to be 
unacceptably hydrated, and were subsequently removed and replace with new GCL. 
Following this rain event, no other installed GCL panels within the NLEP were exposed 
to premature hydration. 

2.4.6 Heat Bonding ofNonwoven Cushion Geotextile (RFI #16) 

Section 02075, Parts 3.02C and 3.03A of the Project Specifications required all 
geotextile seams and patches to be sewn, and thermal bonding of patches to be 
approved by the Engineer. Approval of thermal bonding was granted in the Design 
Engineer's response to RFI #16 for repair patches and for the nonwoven cushion 
geotextile flap along the toe of slope (as shown in Detail 1 of Drawing 11 of the 
Construction Drawings). This flap, which wraps around the granular operations layer, 
was thermally bonded to the floor cushion geotextile to hold the flap in place during 
granular operations layer placement. Thermal bonding of the nonwoven geotextile was 
visually observed, and no burnouts or holes were detected. 

2-5 25 May2010 
P:\PIU200lGco\ WMI\Kd<w\ WGl 298 (P>ase D. Cdl I E,pa,,,ioo CQA)\_NLEP CQA "-1\flNAL NLEP CQA Repo,1.do< 



Geosyntec e> 
consultants 

2.4.7 Granular Operations Layer 

Section 02062 of the Project Specifications was revised by the Design Engineer during 
construction (Appendix 8). The original design for the granular Qperations layer 
specified a 1.5-inch maximum particle size. The revision decreased the granular 
operations layer gradation to a maximum particle size of 0.75 inch. The minimum 
permeability of3 x 10·1 cm/sec, however, remained unchanged. 

2.4.8 Granular Protection Layer (RFI #20) 

The 2-inch thick granular protection layer within the NLEP floor is required to meet 
gradation and permeability requirements (Section 02062, Part 2.02). Several attempts 
to produce the material at the Kauai Aggregate Quarry yielded a material which met the 
minimum permeability of 6 x 10·3 cm/sec, but had a small fraction of coarse particles 
above the maximum allowed 3/8-inch particle size. The Design Engineer accepted this 
material given the passing permeability results and the lack of particle size restrictions 
in the site permit and the design calculations. 

RFI #20 states that all testing of the granular protection layer should show 100% 
passing the ½-inch sieve, minimum 93% passing the 3/8-inch sieve, less than 5% 
passing the #200 sieve, and acceptable interface direct shear results. The minimum 
permeability requirement of 6 x 10·3 cm/sec rema.ined unchanged. These requirements 
were met during conformance testing of the granular protection layer (Appendix F-3). 

2.4.9 Batten Strip for Aerator Support Pad 

Detail 3 of Drawing 13 indicated a 3/8-inch by 2-inch stainless steel flatbar batten strip 
be used in the anchor of the 6 oz/sy nonwoven separator geotextile to the leachate 
aerator support pad. Due to material availability, a ¼-inch by 3-inch stainless steel 
flatbar was used instead (RFI #2 1, Appendix B). 
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3. CONSTRUCTION QUALITY ASSURANCE (CQA) PROGRAM 

3.1 Scope 

3.1.1 Introduction 

Geosyntec's scope of work for the construction of the NLEP included the following: 

• construction quality assurance; and 

• preparation ofthis report. 

These activities are described in Sections 3.1.2 through 3.1.4. 

3.1.2 Construction Quality Assurance 

Geosyntec's primary role during construction of NLEP was as the CQA Consultant. 
The services performed were consistent with the CQA Manual [Geosyntec, 2010] and 
included: 

• visually classifying, collecting samples of, and evaluating test results for all 
borrow soils to assure suitability for construction; 

• monitoring compaction and final fine grading for subbase preparation; 

• coordinating with the geosynthetics laboratory to collect all necessary 
geosynthetic conformance samples ( either at the manufacturing plant or in the 
field); 

• inspecting delivered geomembrane, GCL, geotextiles, and Geocell prior to 

deployment; 

• reviewing conformance test results of geomembrane and GCL prior to 
deployment; 
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• monitoring and documenting deployment of GCL panels; 

• monitoring geomembrane trial welding prior to deployment; 

• monitoring and documenting deployment, welding, and repair of 
geomembrane panels; 

• monitoring non-destructive testing of geomembrane seams; 

• collecting destructive geomembrane seam samples for third-party testing and 
reviewing results for conformance with the specifications; 

• monitoring and documenting deployment ofGeocell panels; 

• monitoring and documenting deployment of geotextile panels; 

• collecting samples of and evaluating test results for granular drainage materials 
for conformance; 

• monitoring placement of granular drainage materials; 

• visually classifying, collecting samples of, and evaluating test results for 
granular operation layer and granular protection layer soils to verify specified 
properties; 

• monitoring placement of granular operation layer and granular protection layer 
soils; and 

• documenting construction activities. 

3.1.3 Report Preparation 

Included in this CQA report is a discussion of the findings and observations of 
Geosyntec's on-site CQA personnel and off-site laboratories for the tasks summarized 
in Section 3 .1.2. Documentation of the construction activities, as well as third-party 
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laboratory and field testing associated with the construction, were completed by 
Geosyntec. This documentation is presented as appendices to this report. 

Red-lined drawings, also provided in this report, present the design of the NLEP as 

revised during construction. As-built record drawings showing the survey elevations of 

the various layers were provided by the surveyor Esaki. Northwest Linings produced 
record drawings of the geomembrane panel placement for each of the subbase, 
secondary, and primary layers. All record drawings are included in Appendix N. 

3.2 Personnel 

3.2.1 Project Technical Personnel 

The key technical personnel involved in the construction of the NLEP are listed below: 

County ofKaua'i (Owner) 

Donald M. Fujimoto - Project Manager 

Troy Tanigawa - Engineer 

AECOM (Design Engineer) 

Kenneth J. Bergschultz, P.E. - Design Engineer of Record 

Jeffery lmpens - Project Manager 

Waste Management ofHawai'i, Inc. (Operator/Construction Manager) 

Rick T. Von Pein, P.E. - Project Manager 

JeffKaohi- Project Sponsor/Site Manager 

Jesse Frey - Contract Administrator 
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Goodfellow Brothers, Inc. (General Contractor) 

Keith Suga - Regional Manager/Project Manager 

Jeff Griffin - Regional Manager 

Jeff Orsatelli - Site Foreman 

Northwest Linings & Geotextile Products, Inc. (Geosynthetics Installer) 

Kirk Lilleskare - Project Manager 

Joel Mondragon - Site Superintendent 

Esaki Surveying & Mapping, Inc. (Surveyor) 

Dennis M. Esaki - Surveyor-of-Record 

Geosyntec Consultants, Inc. (COA Consultant) 

Hari D. Sharma, Ph.D., P.E. - CQA Officer 

Michael J. Minch - Senior Project Engineer 

Kim Huynh - Assistant Project Engineer 

Chris Scott - Field Manager 

Geosyntec 1> 
consultants 

Texas Research International/Environmental, Inc. {Geotechnical and Geosynthetics 
Laboratory Testing) 

John Allen - Director of Geosynthetics Interaction Laboratory 

Precision Gcosynthetics Laboratories (Geotechnical and Geosynthetics Laboratory 
Testing) 

Cora Queja - Vice President 
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Hirata & Associates. Inc. (Geotechnical Testing) 

David M. Kitamura - Vice President 

3.2.2 On-Site CQA Monitoring Personnel Schedules 

Construction work was monitored by Geosyntec personnel on an as-needed basis. 
Monitoring was coordinated with WMH, GBI, and Northwest Linings staff to ensure 
that construction was monitored in accordance with the CQA Manual [Geosyntec, 
201 OJ. Geosyntec personnel were on site, generally full time, during construction 

according to the following schedule: 

• Chris Scott 
• KimHuynh 

12January- 21 May2010 
22-27 March 2010 

When full time monitoring was not required (e.g., mobilization and site cleanup), 
Geosyntec personnel were not onsite but remained in communication with WMH, GBI, 
and Northwest Linings to verify when onsite monitoring would again be necessary. 
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4. EARTHWORK QUALITY ASSURANCE 

4.1 Soil Excavation 

Geosyntec CQA personnel monitored the excavation of soils as described in 
Section 2.3. The contractor excavated the soil with an excavator and hauled it to the 
NLEP for compacted fill placement. Approximately 13,800 cubic yards (yd3

) of soil 
were excavated during the NLEP construction. 

4.2 Subbase Preparation and Compacted Fill Placement 

Geosyntec personnel monitored the preparation of the subbase and placement of 
compacted fill as needed to bring the elevations to the lines and grades shown on the 
construction drawings (AECOM, 2009a]. The CQA activities performed during these 
phases of construction included: 

• observing the placement and compaction procedures for compacted fills; 

• in-situ moisture/density testing (ASTM D6938, and D2937) of the 
compacted fills; 

• on-site and off-site laboratory testing of the compacted fills including oven 
moisture content (ASTM D22 l 6) for moisture corrections and modified 
Proctor compaction tests (ASTM D1557) for density evaluation; and 

• monitoring the final subbase compacted fill preparation. 

Approximately 5,000 yd3 of compacted fill (onsite soils) and final subbase compacted 
fill were placed in conformance with Section 02330 of the technical specifications. The 
compacted fill (onsite soils) and final subbase compacted fill were placed in a manner 
such that the maximum compacted lift thickness was approximately 6 inches upon the 
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completion of compactive effort. The fills were compacted to a minimum relative 
compaction of95% as determined by ASTM Dl557. 

Areas that did not meet the required minimum dry density were reworked as necessary 
until field testing indicated that the areas met the specification. Daily field reports 
describing the construction and CQA activities were completed and are presented in 
Appendix E. Laboratory conformance test results are presented in Appendix F-1. The 
results of fill in-situ moisture/density tests are included in Appendix G-1. 

The subbase surface upon which geosynthetics were placed was prepared by GBI in 
accordance with Sections 02330 and 02072 of the project specifications. GBI removed 
surface irregularities, rounded corners and any surface desiccation cracking as required. 
After certification of the grades by the surveyor Esaki and Northwest Linings, 
Geosyntec inspected the surface of each completed area. Record of the approval of the 
subgrade surface is included in the subgrade acceptance forms in Appendix I-1. 

4.3 Granular Operations Layer 

Off-site soils were imported from the Kauai Aggregate Quarry to construct the granular 
operations layer on the NLEP floor. Approximately 2,000 yd3 of granular operations 
layer material were placed. 

One conformance samples of the ¾-in granular operations layer material was collected 
and tested in the laboratory for grain-size distribution (ASTM D422) and hydraulic 
conductivity (ASTM D2434), representing a test frequency of one test per 2,000 yd3• 

The project specifications [AECOM, 2009b) and CQA Manual [Geosyntec, 2010) 
required at least one sieve analysis and one permeability test per 3,000 yd3. Results of 
the tests indicate that the material conform to Section 02062 of the project 
specifications. Results of the granular operations layer material laboratory testing are 
presented in Appendix F-2. 

Geosyntec observed that the granular operations layer material was placed in 
accordance with the requirements of the construction drawings and specifications. The 
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thickness of the granular operations layer was certified by Esaki in the record drawings 
presented in Appendix M. 

4.4 Granular Protection Layer 

Off-site soils were imported from the Kauai Aggregate Quarry to construct the 2-in 
thick granular protection layer over the NLEP floor. Approximately 490 yd3 of material 
were placed. 

Geosyntec obtained one sample of the granular protection layer soil for conformance 
testing in accordance with the CQA Manual,. representing a testing frequency of one test 
per 490 yd3

• The CQA Manual required at least one test per 3,000 yd3• Results of the 
tests indicate that this material conforms with Section 02062 of the project 
specifications and AECOM's guidance (response to RFI #20). Results of the granular 
protection layer laboratory testing are presented in Appendix F-3. 

Geosyntec observed that the granular protection layer material was placed in 
accordance with the construction drawings and in a manner that did not damage the 
underlying geosynthetic layers2. 

4.5 Granular Fill Material 

Off-site soils were imported from the Kauai Aggregate Quarry to construct the 3-in 
minus granular fill within the NLEP sideslope Geocell system. Approximately 800 yd3 

of material were placed. 

Geosyntec obtained one sample of the granular fill material for conformance testing in 
accordance with the CQA Manual, representing a testing frequency was one test per 

2 
In accordance with the Design Engineer's response to RFI #14, a test pad was constructed within the 

NLEP floor to evaluate the placement method. Placement of the granular operations layer above the 
6 ovsy nonwoven separator geotextile was performed in a limited area using a rubber-tire track drive skid 
steer. The separator geotextile below the test pad was exposed after placement, and no apparent damage 
was observed. 
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800 yd3. The CQA Manual required at least one test per 3,000 yd3
• Results of the tests 

indicate that this material conforms with Section 02062 of the project specifications. 
Results of the granular fill laboratory testing are presented in Appendix F-4. 

4.6 Aerator Support Pad Concrete 

A Portland cement concrete mix was provided by 0. Thronas Inc. for the construction 
of the two NLEP aerator support pads, designated as 3A and 3C on the design drawings. 
Hirata assisted in performing the field slump cone tests and collected cylinder samples 
from each aerator pad location. Results of the tests indicate that this material conforms 
with Detail 1, Note 1D of Drawing 13 of the Construction Drawings. Results of the 
concrete field and laboratory testing are presented in Appendix F-5. 
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5. GEOSYNTHETIC CLAY LINER (GCL) QUALITY ASSURANCE 

5.1 Introduction 

Geosyntec monitored the deployment and installation of the GCL for the NLEP. CQA 
activities included: 

• GCL confonnance testing; and 

• monitoring site storage, deployment, and seaming operations. 

These activities are summarized in the following sections. 

5.2 Manufacturer's Certifications 

CETCO-manufactured Bentomat FLW scrim-reinforced GCL was used during the 
construction of the NLEP containment system. CETCO produced 239 rolls of GCL for 
the entire Kekaha Phase II Lateral Expansion, Cell 1 construction project. The total 
installed GCL area within the NLEP was approximately 177,770 tt2. A sample of this 
material is provided in Appendix N. 

CETCO provided manufacturer quality control (MQC) certifications for all rolls of 
GCL and also for the bentonite clay and geotextile used to produce the GCL. This 
documentation was reviewed by Geosyntec, and aU . test results provided for the 
materials were found to comply with the requirements in Section 02074 of the technical 
specifications. The GCL MQC certificates are included in Appendix K. 

5.3 Conformance Sampling and Testing 

GCL conformance samples for the 239 rolls were collected at the manufacturer's plant 
by a representative from TRI. A total of six samples were collected and tested from the 
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239 rolls of GCL. This represents a test frequency of approximately one test per 
89,625 tt2 of GCL produced which meets the minimum frequency of one sample per 
I 00,000 ft2, as required by the CQA Manual. 

Geosyntec reviewed the conformance test results and compared them to the technical 
specifications. AIJ conformance test results were found to meet Section 02074 of the 
technical specifications. The laboratory test results are presented in Appendix H-1. 

In addition to material conformance, third-party laboratory testing was performed for 
the interface shear strength between the GCL and the 60 mil textured geomembrane. 
To represent actual field conditions, the higher asperity side, or "glossy" side, of the 
Microspike geomembrane was tested against the non-scrim side (white side) of the 
GCL, and the lower asperity side, or "matte" side, of the Microspike geomembrane was 
tested against the scrim (dark side) of the GCL. As required by the specifications, one 
test for each of the two interfaces was performed. All interface test results (Appendix 
H-3) met the minimum requirements of Section 02072 of the project specifications. 

5.4 Monitoring of Operations 

5.4.1 Delivery and On-Site Storage 

Delivery of the GCL was observed by Geosyntec to verify that proper handling and 
storage procedures were used and on-site storage procedures provided for protection 
from ultraviolet light exposure, precipitation, mud, dirt, dust, and other conditions that 
could damage the material. Geosyntec observed that protective wrapping was 
maintained on the GCL rolls until placement operations began. Prior to deployment, all 
rolls were carefulJy checked and marked for repair, if necessary. 

5.4.2 Deployment 

GCL rolls were visually checked for the following: 

• manufacturing defects; 
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• evidence of damage, which may have occurred during shipping, storage, or 
handling;and 

• damage caused during installation activities ( e.g., as a consequence of 
placement or weather). 

Geosyntec monitored the deployment of the GCL to verify that field deployment was 
consistent with the interface test conditions (e.g., Microspike "glossy" side against GCL 
white side), and that measures were taken to avoid the entrapment of stones, dust, or 
other objects in the GCL that could damage the material. 

5.4.3 Seams and Overlaps 

GCL seaming and overlapping operations were monitored by Geosyntec personnel. 
Seams and overlaps were formed in accordance with Section 02074 of the project 
specifications and with the Design Engineer's recommendations (23 December 2009 
email correspondence, Appendix B). GCL was overlapped at a minimum of 6 in along 
the length (i.e., sides) and 12 in along the width (i.e., ends). Supplemental granular 
bentonite was placed within the width overlaps, and the "super groove" factory seam 
was provided along the length overlaps. 

5.4.4 Repairs 

Defects or damaged areas detected by visual observation were repaired by Northwest 
Linings, and monitored by Geosyntec in accordance with Section 02074 of the Project 
Specifications and with the Design Engineer's recommendations (AECOM response to 
RFI #16, Appendix B). 
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6. GEOMEMBRANE QUALITY ASSURANCE 

6.1 Introduction 

Geosyntec monitored installation of the 60-mil double-sided textured geomembrane 
liner for the NLEP. CQA activities included: 

• geomembrane conformance testing; 

• monitoring site storage, deployment, and seaming operations; 

• monitoring the nondestructive seam test procedures; 

• selecting locations for destructive goomembrane seam testing; 

• coordinating laboratory testing of destructive samples; and 

• monitoring geomembrane repairs. 

These activities are summarized in the following sections. 

6.2 Manufacturer's Certifications 

Agru America {Agru) HDPE Microspike goomembrane was used during the 
construction of the NLEP. Agru provided 104 rolls of 60-mil double-sided textured 
HDPE Microspike geomembrane for the entire Kekaha Phase II Lateral Expansion, 
Cell 1 construction project. The total installed geomembrane area within the NLEP was 
approximately 266,660 ft2. A sample of the Microspike goomembrane is provided in 
Appendix N. 

Agru provided MQC certifications for the 104 rolls of Microspike geomembrane and 
for the resin used to produce the goomembrane. This documentation was reviewed by 
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Geosyntec and the test results provided for the materials were found to comply with the 
requirements in Section 02072 of the technical specifications. MQC documentation for 
the Agro-manufactured materials were reviewed and approved. The geomembrane 
MQC. certificates are included in Appendix K. 

6.3 Conformance Sampling and Testing 

Geomembrane conformance samples for the Agru-manufactured rolls were collected at 
the manufacturer's plant by a representative from TRI. A total of ten samples were 
collected and tested from the I 04 rolls of geomembrane. This represents a test 
frequency of approximately one test per 98,072 ft2 of geomembrane produced, which 
meets the minimum frequency of one sample per I 00,000 ft2 and one sample per Jot as 
required by the CQA Manual. 

Geosyntec reviewed the conformance test results and compared them to the project 
specifications. The conformance test results were found to meet Section 02072 of the 
project specifications. The laboratory test results are presented in Appendix H-2. 

In addition to material conformance, Precision Laboratory tested the interface shear 
strength between the textured geomembrane and the GCL and between the textured 
geomcmbrane and the subbase soil. To represent actual field conditions, the following 
interfaces were tested: 

• Microspike geomembrane higher asperity side ("glossy'' side) versus GCL 
non-scrim side (white side); 

• Microspike geomembrane lower asperity side ("matte" side) versus GCL 
scrim (dark side); and 

• Microspike geomembrane lower asperity side ("matte" side) versus subbase 
soil. 

As required by the specifications, one test for each of the three interfaces was 
performed. All interface test results (Appendix H-3) met the minimum requirements of 
Section 02072 of the project specifications. 
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6.4 Monitoring of Operations 

6.4.1 Delivery and On-Site Storage 

Delivery of geomembrane was observed by Geosyntec to verify that proper handling 

and storage procedures were followed and that on-site storage procedures provided 
protection from mud, dirt, dust, and other conditions that could damage the material. 
All rolls were carefully checked and, ifrequired, marked for repair prior to deployment. 

6.4.2 Deployment 

The general installation procedure consisted of placing 60 mil double-sided textured 
HOPE geomembrane panels over the subbase or GCL and welding adjacent panels 
together. 

Geosyntec monitored the deployment of each panel of geomembrane and marked visible 
defects/damage for repair. Geomembrane panels and/or rolls were visually checked for 
the following: 

• manufacturing defects; 

• evidence of damage, which may have occurred during shipping, storage, or 
handling; and 

• damage caused during installation activities (e.g., as a consequence of 

placement or seaming operations). 

Damaged materials were either discarded or repaired. Geosyntec identified the repair 
locations and monitored the repair activities. Whenever possible, the cause(s) of the 
damage was ascertained and addressed. 

6.4.3 Trial Seams 

Geomembrane trial seams were prepared daily prior to seaming operations by each 
operator, for each piece of seaming equipment, and for each field weld combination 
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(i.e., smooth to smooth, smooth to textured, and textured to textured3
) to be used. 

Additional trial seams were prepared for each piece of seaming equipment and each 
field weld combination every five hours during seaming operations. The trial seams 
were constructed in conformance with the project specifications and the procedures 
were observed by Geosyntec. 

For the trial seam test program, six test coupons, measuring I in. wide by 6 in. long, 
were cut from the trial seam samples. Each test coupon was tested by the Geosynthetics 
Installer, under Geosyntec's observation, using a calibrated tensiometer. Three of the 
test coupons were tested in peel and the other three coupons were tested in shear. If any 
of the trial seam Lest coupons foiled any of the tel.ts (passing criteria for trial seams are 
specified in Section 02072 of the technical specifications), the seaming equipment was 
adjusted, a new trial seam was fabricated, and the test procedure was repeated. 

Once a trial seam passed the tests described above, the technician proceeded with 
production seaming operations. A total of 40 trial seam samples were fabricated using 
fusion welders and 10 trial seam samples were fabricated using extrusion welders 
during the geomembrane liner installation. The trial seam logs are presented in 
Appendix 1-2. 

6.4.4 Seaming Operations 

Geomembrane seaming operations were monitored and documented by Geosyntec 
personnel. Seaming documentation included the date, time, seam and panel numbers, 
technician, and machine number. This information was recorded on Production 
Seaming Logs presented in Appendix I-3. In addition, geomembrane seams were 
visually examined for workmanship and continuity. Any portion of a seam found to be 
out of compliance with Section 02072 of the Project Specifications was marked by 
CQA personnel and subsequently repaired by Northwest Linings. 

3 The Agru manufactures double-sided textured Microspike gcomcmbrane with texturing throughout the 
body of the gcomembranc sheet except the final 6 inches along the length edge. The smooth edges are 
provided for ease of welding, and constitute the smooth component of the trial welds. 
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6.4.5 Repairs 

Northwest Linings repaired defects or damaged areas detected by visual observation, as 
well as non-destructive and destructive testing locations using extrusion or fusion 
welders to construct a patch or a cap strip, as appropriate. Repairs were performed in 
accordance with technical specifications (Section 02072) and generally followed the 
procedures described below. 

• Welding equipment used in the repair procedures had trial seams approved 
prior to use. 

• Geomembrane surfaces were clean and dry at the time of the repair. 

• Geomembrane surfaces were abraded no more than 15 minutes prior to the 
repair. 

• Patches or caps extended at least 6 in. beyond the edge of the defect and the 
comers were rounded. 

• Repairs were non-destructively tested. 

Geosyntec personnel monitored the geomembrane repair work and documentation of 
the repairs is provided in the daily field reports (Appendix E). Repair locations are 
documented in Appendix 1-4. 

6.5 Non-Destructive Seam Testing 

The geomembrane seams were non-destructively tested by Northwest Linings for 
continuity using air pressure test or vacuum test procedures. Double-track fusion seams 
were air pressure tested. The vacuum test method was used for seams constructed with 
extrusion welds. Failed air pressure test seams were repaired in accordance with 
Section 02072 of the project specifications. Extrusion welded seams failing vacuum 
testing were repaired and re-tested. Northwest Linings conducted the non-destructive 
testing under the observation of Geosyntec. 
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Whenever non-destructive testing indicated that geomembrane seam repairs were 
necessary, the repairs were made and tested in accordance with Section 02072 of the 
project specifications. Geosyntec observed these procedures giving special attention to 
critical locations such as grade breaks. The non-destructive seam test results are 
presented in Appendix 1-3 and 1-4. 

6.6 Destructive Scam Testing 

6.6.1 Introduction 

Northwest Linings performed destructive seam testing of the geomembrane seams in 
the field and Geosyntec observed the testing. Independent off-site laboratory testing 
was performed by Precision. Geosyntec field personnel chose the seam sample 
locations for destructive testing and the samples were removed by Northwest Linings. 

6.6.2 Sampling Procedure 

At the locations selected by Geosyntcc, test samples measuring approximately 12-in 
wide by 44-in long (along the seam) were removed by Northwest Linings for testing. 
Each test sample was then divided into segments and distributed as follows: 

• several I-in wide strips were collected from either end of the sample for 
initial field testing prior to shipping the CQA portion to the third-party 
laboratory; 

• an approximately 12-in long sample for the Geosynthetic Installer's CQC 

technician to test in the field; 

• an approximately 12-in long sample for the County archives; and 

• an approximately 18-in long sample for off-site testing at the Precision 

laboratory. 

The field testing was performed on site with a calibrated tensiometer for peel and shear 
strength by Northwest Linings, and Geosy11tec personnel observed the testing. The field 
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destructive test results are summarized in Appendix 1-5. Sampled areas were repaired 
as described in Section 6.4.5 of this report. 

6.6.3 Laboratory Testing 

Independent laboratory testing of seam samples was performed in accordance with the 
technical specifications. Ten I-in. wide test coupons were removed with a punch press 
from each of the destructive seam samples. Each of the ten specimens was then tested 
per ASTM D6392 with a tensile-testing machine, five in peel and five in shear. 

Per the project specifications, for a seam to be accepted, four out of five specimens had 
to achieve the minimum strength and five out of five had to be a film-tear-bond (FTB). 

6.6.4 Destructive Test Results 

A total of 38 samples for destructive testing were identified, removed and tested as 
described above to verify the integrity of the production seams. Any failing laboratory 
tests were bracketed with two additional passing destructive samples per the 
specifications. Defective areas were repaired in accordance with the specifications. 
Results of the laboratory destructive testing program are presented in Appendix J. 
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7. GEOTEXTILE QUALITY ASSURANCE 

7.1 Introduction 

Goosyntec monitored the deployment and installation of the gcotextile used as 
filter/separation and cushion layers in the NLEP. CQA activities included: 

• review ofMQC data; and 

• monitoring of site storage, deployment, and seaming operations. 

Per Section 02075 of the specifications, third party confonnance testing of the 
gootcxtiles was not required for this project. 

7.2 Manufacturer's Certifications 

TNS Advanced Technologies (TNS) manufactured non-woven needle-punched 16 o'llsy 
gootcxtile used to construct the cushion layer above the NLEP primary geomembrane. 
TNS provided 124 rolls of TNS EI60 16 ozJyd2 non-woven gootextile for the entire 
Kekaha Phase II Lateral Expansion, Cell I construction project. The total installed 
16 o'liyd2 geotextile area within the NLEP was approximately 88,887 ft2. A sample of 
the 16 ozJyd2 geotextile is provided in Appendix N. 

TNS also manufactured the non-woven needle-punched 6 ozJsy gootextile used to 
construct the separator layer above the NLEP granular operations layer. TNS provided 
84 rolls of TNS E060 6 o7lyd2 non-woven geotextile for the entire Kekaha Phase JI 
Lateral Expansion, Cell I construction project. The total installed 6 oz/yd2 geotextile 
area within the NLEP was approximately 56.750 ft2. A sample of the 6 oz/yd2 

gootextile is provided in Appendix N. 

TNS provided MQC certifications for the geotextile rolls supplied. This documentation 
was reviewed by Geosyntec and the test results provided for the materials were found to 
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comply with the requirements in Section 02075 of the project specifications. The 
geotextile MQC certificates are included in Appendix K. 

7.3 Monitoring of Operations 

7.3.1 Delivery and On-Site Storage 

Deliveries of geotextiles were observed by Geosyntec to verify that proper handling and 
storage procedures were used and that on-site storage procedures provided for 
protection from ultraviolet light exposure, mud, dirt, dust, and other conditions that 
could damage the material. Geosyntec observed that protective wrapping was 
maintained on the geotextile rolls until placement operations began. 

7.3.2 Deployment 

Geotextile rolls were visually checked for the following: 

• manufacturing defects; 

• evidence of damage, which may have occurred during shipping, storage, or 
handling; and 

• damage caused during installation activities. 

Damaged materials were either repaired (where possible) or removed and discarded. 
Geosyntec monitored the deployment of the geotextile to verify that under windy 
conditions the geotextile was weighed down with sandbags, and that measures were taken 
to avoid the entrapment of any objects and excessive ultraviolet exposure which could 
damage the geotextile. 

7.3.3 Seaming Operations 

Geotextile seaming and overlapping operations were monitored by Geosyntec 
personnel. Seams and overlaps were formed in accordance with Section 02075 of the 
Project Specifications. 
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Geosyntec personnel visually checked geotextile connections to identify inadequate 
areas and brought them to the attention of Northwest Linings for repair. Holes and tears 
were similarly identified and damaged sections were cut out and patches were placed in 
accordance with the technical specifications. 
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8. SUMMARY AND CONCLUSIONS 

The construction of New Leachate Evaporation Pond at the Kekaha Sanitary Landfill in 
Kaua'i, Hawai' i, occurred during the period of 28 December 2009 through 
21 May 2010. Geosyntec provided qualified CQA personnel on site to monitor the 
construction activities as required by the CQA Manual. All significant construction of 
the leachate pond containment system was completed by the Contractor and accepted by 
the Owner prior to issuance of this report. Work on ancillary structures, such as HOPE 
piping, the aerator systems, electrical panels, etc., are anticipated to continue through 
early June 2010. 

During construction, Geosyntec verified that the project was constructed in accordance 
with the contract documents, including the approved construction drawings and project 
specifications as revised by the Design Engineer during construction, and the CQA 
Manual. Geosyntec also verified that conditions or materials identified as non­
conforming to the project specifications were rejected, resolved, or repaired and retested 
as described in this report. 
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9. CERTIFICATION 

Based on the observations of Geosyntec Consultants, Inc. during construction, as well 
as on the data presented in the appendices of this report, the New Leachate Evaporation 
Pond containment system at the Kekaha Sanitary Landfill in Kaua'i, Hawai'i, was 
constructed in accordance with the project specifications and construction drawings 
with revisions as stated in this report. 

9-1 

Hari D. Sharma, Ph.D., P.E. 
10694 

CQA Officer 
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11. LIMITATIONS 

This report was prepared in general accordance with the accepted standard of practice, 
which existed in Hawai'i at the time this report was submitted to the County ofKaua'i. 
Geosyntec Consultants, Inc. has prepared this report for the exclusive use by the County 
of Kaua' i. No other representations, expressed or implied, and no warranty or 
guarantee is included or intended. No other party is authorized to use this report, unless 
granted pennission in writing by Geosyntec Consultants, Inc. 
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Photographic Documentation 
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Photo I. Clearing and grubbing the new leachate evaporation pond (NLEP) area (looking east) 

Photo 2. A Hi1achi 450 LC excava1or is used to excavate the NLEP area to design grades 
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Photo 3. The excavated material is placed as compacted fill (onsite soi ls) to construct the NLEP benns 
and graded to uniform 8-inch loose lifts using a Caterpillar D6 LGP dozer 

Photo 4. A water tuck provides moisture conditioning during compacted fill placement (looking west) 
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Photo 5. NLEP subbase is compacted using an Ingersoll-Rand SDl22DX rubber tire smooth drum 
vibratory compactor (looking west) 

Photo 6. Field density tests using a portable nuclear density gauge to verify compaction effort 
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Photo 7. Collecting thin -wall Shelby tube samples for moisture-density determination by the 
drive cylinder method 

Photo 8. Grading and compact ing the NLEP perimeter berm (looking west) 
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Photo 9. Grading the exterior slopes of the perimeter berms using a Hitachi 450 LC excavator (looking south) 

Photo 10. Fine grading the floor and sideslope subbase using a Caterpillar 140H motor grader 
with OPS grade control (looking north) 
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Photo 11. Trimmings from fine grad ing are loaded into an articulated hau l truck and hauled to 

Cell I for use as compacted fill (onsite soils) (looking nonh) 

Photo 12. An Ingersoll-Rand SD I 22DX rubber tire smooth drum vibratory compactor 
rolls the subbase to main1ain a suitable subbase surface (looking south) 
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Photo 13. Fine grading the floor subbase using a Caterpillar 140H motor grader 
with GPS grade control (looking east) 

consultams 

Photo 14. Constructing the perimeter anchor trench using a Hitachi BH278 excavator (looking west) 
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Photo 15. Constructing the perimeter anchor trench along the south berm (looking west) 

Photo 16. Perimeter anchor trench along the east berm (looking north) 
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Photo 17. Conducting field density tests of the final subbase compacted fill lift to verify 
compaction effort (looking east) 

Photo 18. Temporary ramp (later removed) through west benn is left to allow import of granular drainage 

materials into NLEP 
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Photo 19. NLEP finished subbase with temporary west ramp left in place (looking west) 

Photo 20. GCL rolls stockpiled on pallets near the administrative office area 
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Photo 21. Unloading and stockpiling 16 ovsy nonwoven geotextile rolls near the 
administrative office area 

consultams 

Photo 22. Unloading Agni 60 mil double-sided textured HOPE Microspike geomcmbrane rolls 
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Photo 23. Complete geosynthetic inventory stockpiled adjacent to the administrative office area 

Photo 24. Deploying subbase 60 mil double-sided textured (DST) HOPE geomembrane 
over the prepared subbase {looking south) 
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Photo 25. Trial welds are prepared at the start of the day and at midday for each welding apparatus and material 
combination used that day (extrusion welding textured-to-textured 60 mil HOPE geomembrane shown above) 

Photo 26. Preparing a double-fusion trial weld of textured-to-textured 60 mil IIDPE geomembrane 
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Photo 27. Coupons cut from the trial welds are tested (peel and shear) using a field tcnsiometer 

Photo 28. DemTech' s Pro-Tester T-0100 tensiometer is used to field test the peel and shear of the trial welds 
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Photo 29. Textured-to-textured double-fusion trial weld field tested for peel strength 

Photo 30. Textured-to-textured double-fusion trial weld field tested for shear strength 
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Photo 31. Production seaming subbase 60 mil HOPE geomembrane using a double-fusion wedge welder 

Photo 32. Non-destructive air pressure testing of double-fusion welded production scams 



Geosyntec 0 

consultants 

Photo 33. Destructive scam sample location marked within production seam 

Photo 34. Each destructi ve seam sample consists of three parts: one part for the Contractor, one part for 
CQA conformance testing, and one part for the Owner's archive 
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Photo 35. A repair patch is constructed over the destructive seam sample location once the sample is 
removed; the repair patch is ground along the edges in preparation for an extrusion weld 

Photo 36. Extrusion welding a destruct repair patch within the subbase 60 mil HOPE geomembrane 
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Photo 37. Non-destructive vacuum box testing the extrusion seam ofa repair patch 

Photo 38. Completed subbase 60 mil HDPEgeomembrane (with exception of west berm) 
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Photo 39. Deploying secondary GCL above the approved subbase 60 mil HOPE geomembrane 

Photo 40. Secondary GCL panels arc overlapped 12 inches minimum along the width and 6 inches 
minimum along the length; granular bcntonitc is placed along the width (butt) seam 
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Photo 4 1. A "super-groove" factory seam along the length scam provides 1he means for a ben1onite seal 

Photo 42. Secondary 60 mil HOPE geomembrane is deployed over the GCL panels to 
ensure all GCL is covered by the end of lhe each day. 
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Photo 43. Sudden rains caused several panels of secondary GCL to be prematurely hydrated; per RF! # 12, 
GCL panels shown above had an unacceptable degree of hydration and were removed and replaced with new GCI .. 

Photo 44. Production seaming secondary 60 mil HOPE geomembrane using a double-fusion wedge welder 
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Photo 45. Extrusion welding a repair patch with in the secondary 60 mil HDPE geomcmbranc 

Photo 46. Leading edge of the secondary 60 mil HDPE geomembrane is sealed (extrusion welded 
and sandbagged} at the end of the day to protect the underlying GCL from premature hydration 
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Photo 47. Majority of installed secondary 60 mi l HOPE geomembrane 

Photo 48. Deploying primary GCL above the approved secondary 60 mil HOPE geomembrane 
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Photo 49. Primary GCL panels are overlapped 12 inches minimum along the width and 6 inches 
minimum along the length; granular bentonile is placed along the width (butt) seam, and a 

"super-groove" factory seam runs along the length of seam 

Photo 50. Deploying primary 60 mil HDPE geomembrane over completed secondary GCL 
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Pho10 51. Produc1ion seaming primary 60 mil I IDPE geomcmbrane using 
a double-fusion wedge welder 

consultants 

Photo 52. Sealing a double-fusion welded production seam in preparation for a non-destructive air test 
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Photo 53. Non-destructive air pressure tests requ ires 30 psi minimum be held for 2 minutes 

Photo 54. Collecting destructive seam samples from the primary 60 mil HOPE geomembrane 



Geosyntec t> 
consu It ants 

Photo 55. Extrusion welding a repair patch on the primary 60 mil HDPE geomembrane 

Photo 56. Non-destructive vacuum box testing the extrusion seam of a repair patch 
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Photo 57. Installing 16 oz/sy nonwoven cushion geotexti le above the completed primary 
60 mil HOPE geomembrane (looking west) 

Photo 58. Deploying I 6 oz/sy nonwoven cush ion geotextile above the completed primary 
60 mil HOPE geomembrane ( looking south) 
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Photo 59. Sewing 16 oz/sy nonwovcn cushion geotcxti lc panels using single-prayer scams 

Photo 60. 16 oz/sy nonwoven cushion gcotextile panels seams sewn using single-prayer scams 
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Photo 61. Majority of 16 ovsy nonwovcn cushion gcotextile installed (with exception 
of west berm) (looking west) 

con~uhants 

Photo 62. Installing Presto-manufactured Gcowcb® GW30V8 Geocell on the NLEP sidcslopes above the 
completed 16 ov sy nonwoven cushion geotextile (looking east) 
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Photo 63. TK-89 tendons inserted through the Geoweb cells secure the ATRA®cl ips (restraint pins) 
using a Moore hitch 

Photo 64. A TRA® keys connecting the Geoweb cell sections 

• •• I 
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Photo 65. Geoweb System's tendons are tied to a deadman anchor (6-inch PVC pipe) 
placed within the perimeter anchor trench 

~ 

t 

Photo 66. Geoweb System's deadman anchor along the east berm (looking north) 

consultants 
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Photo 67. Partially backfilled and compacted perimeter anchor trench with a sand backfill (onsite soils) 
(looking east along south bcnn) 

Photo 68. Three 2-inch diameter PVC electrical conduits are instal led with marker tape within the 

southern perimeter anchor trench (looking west) 
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Photo 69. The perimeter anchor trenches arc backfilled and compacted to the top with a sand 
backfill (onsite soils) (looking west) 

Photo 70. Kauai Aggregate Quarry supplies the granular drainage materials for the NLEP 
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Photo 71. Collecting a sample of 3/8-inch minus granular operations layer material (imported 
from Kauai Aggregate Quarry) for confonnance testing 

Photo 72. Collecting a sample of3-inch minus granular fill material (imported from 
Kauai Aggregate Quarry) for confonnance testing 
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Photo 73. Imported 3/8-inch minus granular operations layer material is stockpiled directly in the NLEP 

Photo 74. A Caterpillar LGP 06 dozer with GPS grade control pushes the stockpiled 3/8-inch minus 
granular operations layer material across the N LEP floor 
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Photo 75. Bottom of perimeter 6 oz/sy nonwoven filter geotextile is heat bonded to the floor cush ion geotexti le 
prior to granular operations layer placement against the toe of slope 

Photo 76. A Hitachi excavator and articulated haul truck work above a 3-ft to 4-ft thick granular operations 
layer road to bring and place 3-inch minus granu lar fill on the the NLEP sideslopes (look ing north) 
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Photo 77. The 3-inch minus granular fill is backfilled and spread in the Geocell using hand tools 

Photo 78. Geocell backfilled with 3-inch minus granular fill 
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Photo 79. Backfilling Gcocel l on north s idcslope with 3- inch minus granular fill (looking west) 

Photo 80. A Caterpillar LGP D6 dozer with GPS grade control grades the granular operations layer 
to a final 12-inch thick layer over the NLEP floor 
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Photo 81 . Compacting perimeter anchor trench sand backfill using an Ingersoll-Rand SD 122DX rubber tire 
smooth drum vibratory compactor 
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Form boards are constructed over the welded flatstock in preparation for the concrete pad construction. 
(Aerator Pad 3C shown in front) (looking west) 

Photo 86. #5 epoxy coated rebar are placed in accordance with Detail I of Drawing J 3 
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Photo 87. Sewing 6 oz/sy nonwoven separator geotexti le above the 12-inch th ick 
granular operations layer (looking west) 

consu It ants 

Photo 88. 6 oz/sy nonwoven separator geotextile installed above the granu lar operations layer (looking east) 
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Photo 90. Concrete is pumped into aerator pad fonms (looking north) 
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Photo 92. Completed concrete aerator pad 
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Photo 93. Installing the 2-inch thick granular protection layer above the 6 oz/sy nonwoven separator 

geotextile using a rubber tire track drive "skid steer" and manual hand rak ing ( looking west) 

, 

Photo 94. The 2-inch thick granular protection layer is installed flush with the aerator pads with rubber seal 
and batten strip installed 
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Photo 95. Once the majority of the granular protection layer is installed, the western temporary ramp area 
is cleaned in preparation for completion of the west berm construction (looking northwest) 

Photo 96. Trimmings from the NLEP exterior south berm is used to construct the west berm (looking west) 
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Photo 97. A HAMM 2420 rubber tire smooth vibratory compactor applies effort to the placed, moisture­

conditioned compacted fill (onsite soils) (looking west) 

Photo 98. Verifying compaction using a portable nuclear moisture density gauge 



Geosyntec t> 
consultants 

Photo 99. Completed NLEP west berm subbase and perimeter anchor trench (looking north) 

Photo I 00. The area of previously damaged geosynthetics within the NLEP floor is removed (looking east) 
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Photo 1 OJ. Subbase 60 mil HOPE geomembrane installed in the west berm area (looking east) 

Photo 102. Deploying secondary GCL above the subbase 60 mil HOPE geomembrane (looking north) 



Geosyntec 1> 
consulta nts 

Photo 103. Production seaming and air testing the fusion welded production seams of the deployed 
secondary 60 mi l HDPE geomembrane above the secondary GCL (looking northwest} 

Photo 104. Deploying primary GCL above the approved secondary 60 mi l HOPE geomembrane (looking west) 
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Photo 105. Completed primary 60 mil HOPE geomembrane installed above the primary GCL (looking southeast) 

Photo I 06. Perfonning nondestructive vacuum box testing of a primary extrusion weld (looking east) 
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Photo 107. 16 oz/sy nonwoven cushion geotextile installed above the primary geomcmbrane 
(looking west) 

Photo I 08. Installing the Geocell system above the 16 oz/sy nonwoven cushion geotextile (looking northwest) 
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. . 
Photo 109. The 1-fi thick granular operations layer is completed over the NLEP floor (looking north) 

Photo 110. A HAMM 2420 rubber tire smooth drum vibratory compactor perfom1s final compaction and 

rolling of the west perimeter berm (looking south) 
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Photo 11 1. Granular fill installation in the Geoccll system is complete on the west slope (looking north) 

Photo 112. 6 ovsy nonwovcn separator geotex tilc is completed on the NLEP floor (looking north) 
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Photo 114. Completed NLEP containment system and aerator concrete pads (looking west) 
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Photo 115. Completed NLEP containment system and aerator concrete pads (looking northwest) 
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Mike Minch 

From: 
Sent: 
To: 
Subject: 

Here you go Mike. 

Kenny Bergschultz 

From : Bergschultz, Ken 

Bergschultz. Ken (KEN.BERGSCHUL TZ@aecom.com] 
Sunday, March 14, 2010 5:39 PM 
Mike Minch; JFrey@wm.com; lmpens, Jeffrey 
Fw: GCL Seams 

To: Keith Suga <keiths@goodfellowbros.com>; Frey, Jesse <JFrey@wm.com> 
Cc: Christine Erorita <christinee@goodfellowbros.com>; Kirk Lilleskare <klilleskare@northwestlinings.com>; Jeff Griffin 
<jeffg@goodfellowbros.com> 
Sent: Wed Mar 10 14:36:58 2010 
Subject: FW: GCL Seams 

Everyone, 

As referenced in the response on GCL seams to Keith. 

Any questions, please let me know. 

Kenneth J. Bergschultz, PE 
Office Manager, Midwest Region 
Environment 
) 920.451.2452 C 920.918.3299 
ken bergschultz@aecom.com 

AECOM 
4135 Technology Parkway 
Sheboygan, Wl 53083 
T 920.458.8711 F 920.458.0550 
www.aecom.com 

From: Bergschultz, Ken 
Sent: eclnesday, December 23, 2009 4:58 PM 
To: Troy Tanigawa; Frey, Jesse 
Cc: Impens, Jeffrey 
Subject: GCL Seams 

Troy and Jesse, 

something to keep an eye out on with the GCL for tho project is the seams of the GCL. The GCL as specified is 
comprised of two nonwoven geotextiles. The resulting seam from the GCL overlap should be enhanced through typically 
bentonite powder or in some cases a ·super-groove• seam design for some manufacturers. The nonwoven geotextile 
deters bentonite migration so in theory when this type of GCL is over lapped and hydrated, the seam could be a means 
for migration. 

If you have any questions, please let Jeff lmpens know at (808) 356-5396. 

,lave a good holiday. 



Kim Hu nh 

From: 
Sent: 
To: 
Cc: 

Mike Minch 
Monday, January 25, 201 O 8:59 AM 
Chris Scott; Kim Huynh 
Hari Sharma; Frey, Jesse 

Subject: FW: Microspike deployment orientation 

Thanks Kirk. 

From: Kirk Ulleskare [mallto:klilleskare@northwestlinings.com] 
Sent: Monday, January 25, 20_1_0 8:10 AM 
To: Mike Minch 
subject: RE: Microspike deployment orientation 

Mike, 

The glossy side will be up for the deploy of the HOPE textured liner. Cora also has the orientation for the GCL and 
geotextiles for the interface testing. 

Thanks, 

KIRK LILLESKARE - VICE PRF.SIDENT CONSTRUCTION 
Northwest Linings & Geotextile Products, Inc. 
21000 77th Ave. South 
Kent. WA 98032 
Ph. 253-872-0244 x 109 
Fx. 253-872-6953 

kirkl@northwestlininqs.com 

From: MMinch@Geosyntec.com [mailto:MMinch@Geosyntec.com] 
Sent: Friday, January 22, 2010 3:18 PM 
To: klilleskare@northwestlinings.com 
Cc: JFrey@wm.com; cqueja@precisionlabs.net; CScott@Geosyntec.com; KHuynH@Geosyntec.com; 
keiths@goodfellowbros.com 
Subject: Microsplke deployment orientation 

Kirk, 

Just to confirm our phone conversation yesterday, I understand that Northwest plans to deploy the Agru Microspike 
geomembrane with the glossy side up and the matte side down. Please confirm this orientation. As part of our CQA 

efforts, Geosyntec will then verify that the interface shear tests and the field deployment all use the same orientation. 

Thank you, 

Michael J. Minch, P .E., G.E. 
Senior Proje<t Engineer 

475 14th Street 
Suite400 
Claldond, Colifomia 94612 
Phone: S10285.2708 
Fax: 510.836.3036 
www.geosyntec.com 
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KimHu nh 

From: 
Sent: 
To: 
Cc: 
Subject: 

Mike, 

Kirk Ulleskare [klilleskare@northwestlinings.com] 
Wednesday, Oanuary 27, 2010 10:26 AM 
Mike Minch; cqueJa@precisionlabs.net 
JFrey@wm.com; Chris Scott; Kim Huynh 
RE: Kekaha, Initial Interface Shear Test Results 

CETCO confirmedl hat the orientation rolling off the roll would be the black or dark side up and the lighlside down. This 
is typical for the ON products even with the scrim inside. 

I talked to Christian at Precision this morning to confirm this. 

Thanks 

KJRK LILLESKARE • VICE PRESIDENT CONSTRUCTION 
Northwest Linings & Geotextile Products, Inc. 
21000 77th Ave. South 
Kent, WA 98032 
Ph. 253-872-0244 X 109 
Fx. 253-872-6953 

kirkl@northwestlinings.com 

From: MMinch@Geosyntec.com [mailto:MMinch@Geosyntec.com] 
Sent: Tuesday, January 26, 2010 10:45 AM 
To: ldilleskare@northwestlinings.com; cqueja@precisionlabs.net 
-:c: JFrey@wm.com; CScott@Geosyntec.com; KHuynh@Geosyntec.com 
.iubject: Kekaha, Initial Interface Shear Test Results 

Kirk/Cora, 

Geosyntec has reviewed the initial interface shear laboratory reports for the Kekaha Landfill project, and we have a 

question regarding the tests #10 and 11 involving GCL: 

We understand that the GCL will be deployed with the scrim side (black side) down and the non-scrim side (white side) 
w ill face up. If this is correct, the white side of the GCL will be in contact with the matte side (underside) of the 

geomembrane and the GCL scrim side will be in contact with the glossy side (topside) of the geomembrane. However, 

the orientation shown for interfaces #10 and #11 appears to be the reverse configuration. 

Can you please confirm the correct configuration? 

Thanks, 

Mike 



Kim Hu nh 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Chris Scott 
Saturday, ebruary 27. 2010 10:09 PM 
Mike Minch; Kim Huynh 
FW: Revised Specification Section 02062 
02062 rev6.pdf 

:i::d on the revised Section 02062 (attached) It looks like no interface testing is required for the,~!!

1

~ravel. 
Chris 

From: Bergschultz, Ken [mailto:KEN.BERGSCHULTZ@aecom.com] 
Sent: Friday, February 26, 2010 1:35 PM 
To: Bergschultz, Ken; Frey, Jesse; Impens, Jeffrey 
Cc: Keith Suga; jeffg@goodfellowbros.com; Chris Scott 
subject Revised Specification Section 02062 

Everyone, 

As discussed in the project meeting on Tuesday, attached is the revised specification Section 02062 reflecting the change 
in the operations layer in the leachate evaporation pond. The change aligns this material with the permit defined 
gradation of maximum 0.75 inches verses the approved design of 1.5 inches. I would suggest a material that is a close to 
0. 75• as possible as the preferred selection. Portions of the specification that are deleted have been crossed 
out/highlighted and items added are highlighted in yellow. 

GBI has acknowtedged the change in the material and has also confirmed no schedule impact or additional costs for this 
material change. 

Any questions, please let me know. 

· iave a good day. 

Kenneth J. Bergschultz, PE 
Office Manager, Midwest Region 
Environment 
D 920.451.2452 C 920.918.3299 
ken.bergschuttz@aecom.com 

AECOM 
4135 Technology Parkway 
Sheboygan, Wt53083 
T 920.458.8711 F 920.458.0550 
www aeoom com 



PART I GENERAL 

1.01 SUBMITTAL$ 

A. Samples: 

SECTION 02062 
GRANULAR DRAINAGE MATERIAL 

I. Granular drainage layer (Cell I) and granular operations layer materia.l (New Leachate Evaporation 
Pond). Minimum sample size 50 It,, each material type. 

2. Operation layer (Cell I) and granular protection layer material (New Leachate Evaporation Pond). 
Minimum sample size 50 lb. 

3. Granular fill. Minimum sample size 50 lb. 

B. Test Results: 

I . Results of source evaluation tests for granular drainage materials. 

C. Submit in accordance with Section 01330. 

1.02 PROJECT/SITE CONDITIONS 

A. Do not block or obstruct roads, streets or pavements except when authorized by OWNER. 

B. Coordinate staging and stockpiling of materials with OWNER prior to transporting to site. 

PART2 PRODUCTS 

A. Clean gravels or other ENGINEER approved permeable material generally classified according to Unified 
Soil Classification System as GW or GP. No sands will be allowed as this layer. 

B. Durable washed, coarse rounded to subangular gravel or crushed gravel: 

I. Grain Size: Maximum particle size 1.5 inches, d85 particle size of I inch or larger, average particle 
size (d50) ran c of I inch to 0.6 inches 15 mm), and less than 5% passing a US #200 sieve. 

2. Permeability: 3xl0-1 cm/sec or greater. 
3. Calcium content: < 12% 

2.02 OPERATIONS LAYER MATERIAL (CELL I) AND GRANULAR PROTECTION LAYER (NEW 
LEACHATE EVAPORATION POND) 

A. Clean gravels or other ENGINEER approved permeable material generally classified according to Unified 
Soil Classification System as GW or GP. No sands will be allowed as this layer. 

8. Durable washed, coarse rounded to subangular gravel or crushed gravel: 

I. Grain Size: Maximum particle size 3/8-inch and less than 5% passing a #200 US Sieve. 
2. Permeability: 6x I 0·3 cm/sec or greater. 
3. Calcium content: < 12% 

02062 rev6.doc 02062-1 95561 



2.03 GRANULAR FILL (NEW LEA CHA TE EVAPORATION POND SIDESLOPES) 

A. Clean gravels or other ENGINEER approved penneable material generally classified according to Unified 
Soil Classification System as GW or GP. No sands will be allowed as this layer. 

B. Durable washed, coarse rounded to subangular gravel or crushed gravel: 

I. Grain Size: Maximum particle size 3-inches in all directions, between 40 and 600/o passing a 1.5 inch 
sieve, and less than 5% passing a #200 US Sieve. 

2. Calcium content: <12% 

2.04 SOURCE QUALITY CONTROL 

A. Source evaluation tests, including 2.04.A of this Section, shall be perfonned to confirm granular drainage 
materials procured from each on or off-site source area. Material evaluation tests shall be perfonned by QAC. 
Material will be accepted or rejected according to these results. 

At minimum following tests shall be conducted: 

I. Particle Size (ASTM DI I 40 and D422) 
2. Laboratory Hydraulic Conductivity at specified density (ASTM 02434) 
3. Calcium Carbonate content (test maybe waived at ENGINEER's discretion based upon source, i.e. 

volcanic, limestone, etc.). 

B. Perform tests at frequency of minimum of one sample per source for qualification and a minimum of one per 
3000 cu yd (2500 cum) per source placed, or upon visually observable changes in material type. If 
identification of additional drainage material sources becomes necessary during construction, same material 
qualification and consistency checking procedures shall be applied to each such source. 

2.05 INTERFACE FRICTION ANGLE TESTING 

A. Prior to acceptance of source, provide sample of each source for interface friction angle testing per Section 
02072. Material defined in 2.06 of this Scctio(Ldo not needJnterface friction angle testing. 

GRANULAR OPERATIONS LA YER (NEW LEA CHA TE EV A.PORA TION POND)' 

A. Clean gravels or other ENGINEER approved permeable material generally classified according to Unified 
oil Classification System as GW or GP. No sands will..be.allowed as this layer. 

Durable washed, coarse rounded to subangular gravel or crushed &,!!VCI: 

I. Grain Size: Maximum particle size 0.75 inches and less than 5% passing_a US #200 sieve. 
2. Permeability: 3x I 0·1 cm/sec QL.greatcr. 
3. Calcium content: <12% 

PART 3 EXECUTION 

3.02 MATERIAL USAGE 

A. Granular Material: Granular drainage layer as defined on Drawings. 

B. Operations Layer Material: Operations layer as defined o n Drawings. 

02062 rev6.d0<: 02062-2 95561 



3.04 PLACEMENT OF GRANULAR DRAINAGE MATERIAL 

A. Placement on Geomembrane: 

l. Placement of materials on geomembrane shall not proceed at an ambient temperature below 32° F 
(0° C) nor above I 04° F ( 40° C) unless otherwise specified. 

2. Placement of materials on geomembrane should be done during the coolest part of day to minimize 
development of wrinkles in geomembrane. 

3. Equipment used for placing materials shall not be driven directly on geomembrane. 
4. Minimum thickness of l ft (0.3 m) of materials is specified between light dozer, ground pressure of 

5 psi (935 kPa) or lighter, and geomembrane. Dozer used shall be no heavier than a Caterpillar D6H 
LGP dozer. Consult ENGINEER for other equivalent equipment approval. 

5. In areas traversed by vehicles other than low ground pressure vehicles approved by ENGINEER; soil 
layer shall have minimum thickness of3 ft (0.9 m). This requirement may be waived if provisions are 
made to protect geomembrane through an engineered design. Drivers shall proceed with caution when 
on overlying soil and prevent spinning of tires or sharp turns. 

6. When placing overlying material on geomembrane, minimize wrinkle development. Small wrinkles 
should be isolated and covered as quickly as possible to prevent their growth. Placement of cover 
materials shall be observed by Geosynthetic QAC to ensure that wrinkle formation is minimized and 
that, geomembrane is not folded over on itself. 

3.05 FIELD QUALilY CONTROL 

A. Granular drainage materials not in conformance with Specifications shall be removed and replaced at no cost 
to OWNER. 

• • • END OF SECTION • • • 

02062 rev6.doc 02062-3 95561 



Kim Hu nh 

S ubject : RE: 3" Rock 

From: Frey, Jesse <JFrey@wm.com> 
To: Bergschultz, Ken 
Cc: keiths@goodfellowbros.com <keiths@goodfellowbros.com> 
sent: Fri Mar 19 23:18:27 2010 
Subject: Re: 3w Rock 

Big thanks for your quick and most thorough response. Especially at such a late hour for you! 

---- Original Message----
From: Bergschultz, Ken <KEN.BERGSCHULTZ@aecom.com> 
To: Keith Suga <keiths@goodfellowbros.com>; Frey, Jesse; lmpens, Jeffrey <Jeffrey.lmpens@aecom.com> 
Cc: Scott Pingrey <scottp@goodfellowbros.com>; Jeff Griffin <jeffg@goodfellowbros.com>; Christine Erorita 
<christinee@goodfellowbros.com> 
Sent: Sat Mar 20 00:29:33 2010 
Subject: RE· " ock 

HjKeith, 

You are correct that when screening a product it is really the least dimension of the particle that meets the sieve size specified. In 
reviewing Specification Section 02062 Article 2.03, I believe the product shown in I.he picture meets the intent of the granular fill. 
The design gradation is such that it allows more than one particle to occupy the depth of the geocell void/volume. The particles in the 
pictures would serve this purpose. I would ask that you visually verify the product during placement that any particles larger than the 
particle present at 11 :00 on the photo. This partic le is about S inches long and less than 3 inches in width based upon the scale 
provided. 

Please maintain the specification sizing of 40-60"/4 passing a 1.5 inch dimension to fill in the voids and help lock in the material and 
ess than 5% passing a #200 sieve. 

I have checked the permit and found no specified particle dimensions defined. 

If you have any questions, please let me know. 

Kenneth J. Bergschultz, PE 
Office Manager, Midwest Region 
Environment 
D 920.4S1.24S2 C 920.918.3299 
ken.bergschultz@aecom.com 

AECOM 
413S Technology Parkway 
Sheboygan, WI 53083 
T 920.4S8.8711 F 920.4S8.05S0 
www.aecom.com 

-----Original Message-----
From: Keith Suga [mailto:keiths@goodfeUowbros.com] 
Sent: Friday, March 19, 2010 6:44 PM 
To: Bergscbultz, Ken; 'JFrey@wm.com' 
Cc: Scou Pingrey; Jeff Griffin; Christine Erorita 
~ubject: 3" Rock 

We ran a sample of three inch minus rock today for the geoccll . Please see auached picture. This material is passing through a 3" 
screen. The specs calls out max particle size in any direc1ioo to be 3 ". In the process of screening aggregates, although all material 

1 



passes through the 3" screen you still will get some pieces that are length wise more than 3". So the question is can this material be 
used for the geocell7 chris scott has taken a sample and will have gradation run. We are hopefull that you could provide a quick 
response so we can continue crushing this material tomorrow. thanks. 

-- Original Message ---­
From: Scott Pingrey 
To: Keith Suga 
Sent: Fri Mar 19 14:33:44 2010 
Subject: Rock 

Tape measure is one foot showing. 

CONFIDENTIALITY NOTICE: If you have received this communication in error, please notify us immediately. This message is 
intended only for the use of the person, firm, or company it is addressed, and may contain information that is privileged, confidential 
and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you arc hereby notified 
that any dissemination, distnl>ution or copying of this information is prohibited. 

Waste Management recycles enough paper every year to save 41 million trees. By not printing 
this email, you can help save even more. 

CONAOENTIAUTY NOTICE: If you have received this communication In emir, please notify us ~-This mesS111J8 Is.,._ only for the used the 
penon, film, CK company k Is addressed, and may contain Wonnatloo that Is privieged, conlldential and exempt from dlsclosu<e under applicable law. ti the reader 
o( this ,,_._ Is no( Ule Intended recipient. you .-e henlby notified that any dissemination, ~ CK ccpying o( this Wonnalion Is p,ohlblted. 

2 





Appendix C 
Contractor Submittals 



111-n-' 1~ n: ·st !:'HUM-Hirata & Associates 4!!ti-~lrt~ 

FAX MEMORANDUM 

January 13, 2010 
w.o. 09-4854 

TO: 

FROM: 

Mr. Keith Suga 
GoodfelloW Brothers. Inc. 
Fax: (808) 241-4605 

David M. Klfamura ~ 

JAN I 4 2010 

Goodfellow Bros., Inc. 
Kauai Office \. 

RE: LaboratorfTest Results _, Mana Refuse Station S.fpekplle. 
W.almea Wafer ~lo ~ .ace~11t 
Waimea, Kauai, liawaii 

Geou·,~nlc:.I 
E--i,inu,inc 

'9-1 m 1<o,1,.-r1 
Ak,.Hl'~701 
ul l<la.~&6.0717 
, .. ,~,u.oero 

As requested, laboratory testing was perfom'l«J on 11ie. lmpoit material· fro.Iii i-~ near the "Mana Refuse Stailot1. 
at 8arl<ing. $pnds, Bui~ @II samples-~r.e obt~ l!Y (11.11' field tecii!iicial.l:for laliorat9.1Y te~ing~ consisting of sieve 
analysis. as·we11 as maximum density (modified P.rottor) tests. 

Vlsually,tliematerialrioi'nthe;fo;ckplle·~~oftp11sij)'s~~J~c9ratfr.!g~~~~). _The_si~ealialysls 
indlcale<hbo.uf-96,7% passlriifthe 3J8"sleve, abOlitVI% l)aS!ll'\g ttie #100. s~. 'tilifless.tttan.3% passifm the-#200. 
,sieve, Our laboratory l~resull$ ilfdl~~toot ~ .,na1~_1s,~~ ~ ~~e<I ~ (~P).. Tli.1$·cliiss_~tioo 
is based on lhe Unified Soil Classlfieation Systerf1 •. :rtie f<ll~Js~1sumll'!~C!J·~,1.rla6ooito!)' te~ng res11~; 

Sieve.Ar)'alysls 
SieveSi2e 

1l2' 
3/8' 
~\i'i 
#100 
#200 

Percent Passin~ 
~6Jj 
96:7 
92'.3 
7.4 
2:6 

Maxt,num-f)fMtty [modified Proctor) 

Maximum ~enslty; f03 PCF 
Qptin\lJll;_MiiistU)'.fl Coot~p~ 14.5¾ 

Sh6Uld you have any ques¼i9ns concerning thls;i:nemQ, please call on us. 

DMK:4854xm.003. 

enc: Modified Proctor Curve (Bag #~) 

No. ol pages ttansmiued: 2 
If lhls transmissioo Is noc complele, 
please call us at (808) ~86-0787. 



l:11-1~-· lli:1 rt: "j·t 1:-.HU"l-tilrata & Associates 41So-t11n111 
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Son Doto 

Bog No.: 
Locotioo: 
Description: 

Test Results 

Moisture Content (r.) 

6 
Mono Refuse Station 
Ton silty sand 

Maximum Dry Density: 103.0 

1f.O. 09-4654.0 

Ernest K. Hirata 
& Associates, Inc. 

Optimum Moisture Content: 14.5 

laimea Main Replacement 

MODIFIED PROCTOR CURVE 
Plote A1 



Precis,, .eosynthetic Laboratories# G100274 GRAIN SIZE ANAL .; -ASTM 0422 Job No. -068 

U.S. Standard Sieve Size 

tJU.P MAY- . S r-i'=- ~ s/e, /I 1' /<J:.c..'p 4/e(zo,o 
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100 10 1 0.1 0.01 0.001 
Grain Size (mm) 

Boring / Sample 
Initial Dry 

Initial Moist. 
Test Dry 

Test Moist. Permeability, K Unified Soil 
No. 

Density 
(%) 

Density 
(%) (cm/sec) 

LL PL Pl 
Class. 

Description 
(ocf) (pcf) 

3/8" minus quarry 
sand 

Geol ogic Associates 



Precisic, ...... eosynthetic Laboratories# G100274 GRAIN SIZE ANAL ., -ASTM D 422 Job No. -068 

U.S. Standard Sieve Size 
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Grain Size (mm) 

Boring / Sample 
Initial Dry 

Initial Moist. 
Test Dry 

Test Moist. Permeabil ity, K Unified Soil 
No. 

Density 
(%) 

Density 
(%) (cm/sec) 

LL PL Pl 
Class. 

Description 
(pcf) (pcf) 

3/4" minus quarry 
gravel 

Geol ogic Associates 



CONSTANT-HEAD PRESSURE PERMEABILITY TESTS 
ASTM 02434 

PROJECT Precision Lab# G100274 Date 4/12/2010 

Job No 2001-068 By LO 

Sam le 3/8" minus quarry sand Start Sto 

As Rec'd Wt. Time/Day Wt. Time/Day cc k (cm/sec) 

Tare 11 :20:00 11:20:10 1800 4.1E-01 

lnit. Wet wt 11 :22:00 11 :22:10 1821 4.1E-01 

Sat. Wt. 10140 11 :23:00 11 :23:10 1855 4.2E-01 

Trimmed Wt. 10140 11 :24:00 11 :24:10 1834 4.2E-01 

1 %water 4.1 

~ ~~pct ~ i 
._ __ --1. ______ _,_ ___ +-_P_S_I___. __ 0 __ 4---~T-ot_a_l(-Av-e~.)----+-7-3-10-+--4-_1-E-~-1~ 0~ 

Sam le 3/4" minus quarry gravel Start Sto 

As Rec'd Wt. Time/Day Wt. Time/Day cc k (cm/sec) 

6760 Tare 15:00:00 15:00:10 2450 5.5E-01 

9820 lnit. Wet wt 15:03:00 15:03:10 2472 5.6E-01 

Sat. Wt. 9960 15:10:00 . 15:10:10 2449 5.5E-01 

Trimmed Wt. 9960 15:45:00 15:45:10 2480 5.6E-01 

0.3 % water 4.9 

89.8 Ory Density pct 89.8 /4 
1-_;_,;_;..~~.....;..;...:..:..;..,._...;.;.,_;...-+-P-S_l_.._ __ o_-4---.1-To-t-al-(-Av- e~.)----~9-8_5_1--1---5_-6-E~-1~ P~ 

Sam le 

As Rec'd 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

%water 

Dry Density 

K = coefficient of permeability (cm/sec) 
L = sample height = 11.633 cm 
A = area of sample = 182.322 cm2 

Start 

Wt. Time/Day 

PSI 

H = Hydrostatic head (cm of H20) 1 psi = 70.43 cm 

Sto 

Wt. Time/Day cc k 

Total (Ave.) 

K= QL/ Aht 



MEMORANDUM 
March 30, 2010 
W.O. 10-4907.0 

TO: Mr. Chris Scott 
Geosyntec Consultants Inc. 
via email: cscott@geosyntec.com 

FROM: David Kitamura (!!!!::-, 
RE: Laboratory Test Results for 3' minus Geocell Material (Bag #5) 

Kekaha Landfill: Phase II Lateral Expansion 
Kekaha, Kauai, Hawaii 

Hirala & Associate-s 

Gcotcd1n it :a l 
Eniincc rini 

Hinu & A.u.oti,ucs. Inc. 

99-103Ko>h,PI 
A;,., HI 96701 
"' 80SAS(;Jl78i 
f,u:S08.486.0870 

As requested, laboratory testing was performed on the 3' minus GeoceU material for the abQve referenced project. 
Geosyntec provided_ us with a bulk soil sample from an onsite stockpile for laboratory testing, consisting of a sieve 
analysls test. This memo- pre~nts the results for the sieve analysis. Based on our sieve analysis test results, the 
material was classified as poody-graded gravel with a corresponding Unified Soil Classification system symbol of GP. 
The sieve analysis results are sµmma.rized below: · 

Test 
Sieve Analysis (ASTM C136) 

Feel free to call us if you have any questions. 

\:49071!)ernoran_durn005SieveBag5.wpd 

Result 
Sieve size 
3' 
1-1/2" 
314' 
#4 
#40 
#200 

Percent finer(%) 
100.0 j 
40.1 
3.5 
3.5 
3.4 
0.1 / 



MEMORANDUM 
March 31, 201 O 
w.o. 10-4907.0 

TO: Mr. Chris Scott 
Geosyntec Consultants Inc. 
via email: cscott@geosyntec.com 

FROM: David Kitamura ~ 

RE: Laboratory Test Results for 3' minus Geocell Material (Bag #6) 
Kekaha Landfill: Phase II Lateral Expansion 
Kekaha, Kauai, Hawaii 

Hirata & Auodaics 

(i~otC'<hnic,tl 
Enginur111s 

Hirau & Anocbi.n. Inc. 

9'.l·lOlKow Pl 
Ai<,._ HI 96701 
«1808.486.0787 
ful!08.486.0&70 

As requested, laboratory testing was performed on the 3' minus Geocell material for the above referenced project. 
Geosyntec provided us with a bulk soil sample from an onsite stockpile for laboratory testing, consisting of a sieve 
analysis test This memo presents the results for the sieve analysis. Based on our sieve analysis test results, the 
material was classified as poorly-graded gravel with a corresponding Unified Soil Classification system symbol of GP. 
The sieve analysis results are summarized below: 

Tofil 
Sieve Analysis (ASTM C136) 

Feel free to call us if you have any questions. 

\4907memorandumOQ6SjeveBag6.wpd 

Result 
Sieve size 
3' 
1-1/2" 
3/4' 
#4 
#40 
#200 

Percent finer(%) 
100.0 ./ 
43.5 ./ 
1.1 
0.9 
0.5 
0.1 I 



CFIOO LINING TECHNOLOGIES 

Certified Properties 

BENTOMAT® FLW CERTIFIED PROPERTIES 
KEKAHA SANITARY LANDFILL PHASE II EXPANSION 

JANUARY 2010 

Bentonite Swell Index 1 
ASTM 05890 1 per 50 tonnes 24mU2gmin. v 

Bentonite Fluid Loss 1 ASTM O 5891 1 per 50 tonnes 18ml max. / 

Cap Geotextile Mass/Area2 

ASTM 05261 200,000 ft2 5.8 oz/yd2 MARV / (nonwoven) 

Carrier Geotextile Mass/Area2 
ASTM O 5261 200,000ft2 5.9 ozlyd2 MARV ,/ 

(scrim-reinforced nonwoven) 

GCL Mass/Area3 ASTM O 5993 40,000 ft2 0.82 lbtft2 min ,/ 

Bentonite Mass/Area3 
ASTMO5993 40,000 ft2 0. 75 lbtrt2 min 

.,, 

GCL Tensile Strength• ASTM O6768 200,000 ft2 45 lbs/in MARV ,/ 

GCL Peel Strength• ASTM 06496 40,000 ft2 3.5 lbs/inch min. I 

GCL Index Flux5 ASTM O 5887 270,000 ft2 1 x 10-am3/m2/sec max 

GCL Hydraulic Conductivity5 ASTMO5887 270,000 ft2 5 x 10-9 cm/sec max ,/ 

GCL Hydrated Internal ASTM 05321 
Periodic 500 psf (24 kPa) typ. Shear Strength6 ASTM 06243 

Bentomat FLW Is a reinforced GCL consisting of a layer of sodium bentonlte between a scrim-reinforced nonwoven 
geotexti/e and a nonwoven geotextile, which are needlepunched together. 

Notes 
1 
Beotonite property tests performed at a bentonite processing facility before shipment to CETCO's Gel production facilities. 

2 Geotextile property tests performed on the geotextife components before they are incorporated into the finiShed GCL product. 
3 Bentonlte mass/area reported at O percent moisture content 
• All tensile strength testing is performed in the machine direction using ASTM D 6768. All peel strength testing is performed using ASTM D 
6496. Upon request. tensile and peel results can be reported per modified ASTM D 4632 using 4 inch grips. 

5 
Index flux and permeability testing v.ith deaired distilled/deionized water at 80 psi (551kPa) cell presSUfe, 77 psi (531 kPa) headwater 
pressure and 75 psi !517 kPa) tailwater pressure. Reported value Is equivalent 1o 925 gaUacre/day. This flux value Is equivalent to a 
permeability of 5x10 cm/sec for typical GCL thickness. Actual flux values vary v.ith field condition pressures. The last 20 weekly values 
prior the end of the production date of the supplied GCL may be provided. 

• Peak values measured at 200 psf (10 kPa) nonnal stress for a specimen hydrated for 48 hours. Site-specific materials, GCL products, and 
test conditions must be used to verify internal and interface strength of the propoSed design. 

800.527.9948 Fax 847.577.5566 
For the most up-to-date product information, please visit our website. WNW retco com 

TR 401-BMFLW-KEKAHA LF 
Revised 01/10 

A Wholly owne<I subsidiary of AMCOL International Corporation. The information and data containe<I herein are believed to be accurate and reliable. 
CETCO makes no warranty of any kind and accepts no responsibility for the results obtained through application of this information. 



!Jigµ Density ]?.Qlyethylentt 
Micro Spikee Liner 
Product Data 

~a~ 
~ noninal (rm,) 

Thicmlss (nin. aw.), ml (rm,) 

~ (lowe$t iicff. fer 8 ol 10 spec.t ml (rm,) 

~ 0c-st inclv. for 1 ol 10 Sl)GC.). ml (rrm) 

Test Method 

ASTMOfl994' 
ASTMD5994' 

ASTM05994' 

"Vlll(iis 
;;i. -~ ~ ,( 

30(.75) 

29 (.71) 

27 (.68) 

26(.64) 

-<40 (1.0) 60(1.5) 80 (2.0) • 100 (2.5) 

38 (.95) 57(U3) 76 (1.90) 95 (2.38) 
:.; (.90) 54 (1.35) n 11.so} 90 (2.25) 
34 (.85) 51 (1.28) 68(1-70) 85(2.13) 

--r'bed •• • ..iues....,.bemancec1~ ... pn,fea11• ·s ,..,.,.f..c.,"'-'- J • -duclmess> 
~ Heig1I (mi'I. 8'19.). ml (rm,) GRIGM12 16 (.41) 16(;41} 16 (.41) 16 (.41) 16 (.41) 

Densly, ti~ mnrnm ASTM 0792, Method B 0.94 0.94 0.94 0.94 0.94 
TeMie Prq,elties (-. boll cfreclions) ASTM 00083. Type fV 
ShrGfl@'\1eld (mh.-.). b",n Wlidt, ~) 2mnirut 66 (fl.6) 88 (15.4) 132(?3.1 176 (30.8 220(38.5) 

Eb,ge,b,@Ylllld (nn 8'19.). 'II, (Gl.•1.~) S speci,1Ml1 IS In each dreclion 13 13 13 13 13 

Snngeh@Bteak (rm. IMI.), aim wklh ~rrm) 66 (11.6) 88 (15.4) 132 (23.1 176 (30.8) 220(385) 

Ekr9lioo @Break (min. M.), % (Gt=Uwl) 350 350 350 350 350 
Tee, Resislance (min. M-1 Ii.~ ASTMD1004 23 (102) 30 (133) ~(200) 60 (267) n(320} 

l'l.ndl.le R ' I ice (mh 8'19.). k (N) ASTMD4833 60 (267) 90 (400) 120(534) 150 (667) 1$;1(801) 

Car!>on Bladt Coc1enl (rw,ge in '11,) ASTMD(218 2·3 2·3 2•3 2·3 2·3 

CW,ng$llhefl:alw:,.a.m 
l:lr 10 ~ 9 WMS ii ca 1 a- 2, and hiew ii Cat 3 

Sb99S Qad( Resistance (Sirgle P0fi NCTl), In.rs ASTM 05397.~ 300 300 300 300 300 
Ol6delNe nb::iJn T-, mirues ASTM 03895, :lllO'C, 1 aim 01 ~100 ~100 ~100 ~100 ~100 
,.. Row 1max, ~o n*Ue:S ASTM01238, 100-C.2.l(iQ :S:1.0 S1.0 !1:1.0 "1.0 "1.0 

CM:IINjt'IJ ASTM05721 80 80 80 80 80 
wtth ti' on; (% relalned ah 90 da),) ASTM 05885. 150'C,500psl02 

:l!h. C)Q!@ WC/4 ~. dai1' 1mdensaliol1@60'C 

&) 15() ! 50 150 ISO 

30 .75 600.1 182.9 13,782 1,280 3,325 

40 1.0 23 7 600.1 182.9 13,782 1,280 3,325 1,510 

60 1.5 23 7 410.1 125 9,419 875 3,356 1,522 

eo 2.0 23 7 328.1 100 7/;35 700 3,300 1,500 

100 2.5 23 7 2"6.1 ~5 5,651 525 3,167 1,436 

-·~ 
Alnll,-RIJIPlk'""'1-,i;,,g. Jllroll,.,..,..,,J.,. I, iJttban. Sf«i,dnll ~-~-...,-. 

AB ~ ~ and mggu ti lllS llpf • · ,g :.. this lio:nan <.<u:aoit,g die use ol -prodt,ds are bued epoo tests and elm 'bdinoed 
to be reliable; howt¥Ct, it is d,e u,cn rapoosibility to dcu:rminc tl,e mitability kit their°'"' - "'d>e products dua,1,ed bcmn. Since the octual 
use by ocbas is beyond our a:mrol, no~ or wvnnty of my kind,~ or implied. is allde by Agra/America as to me cfkcu o( such""' 
or cbe results to !JC obtaiml, DOC' docs Agru/Amica .....-oe my lilbility in COftDCCbOll h<n:wid,. Ally smen>eot mode hc:rcin may not be 1beoluldy 
a,cnplete since oddid()ml infurmao<Jn m,y be .-ry cc desmablc when partia,br o. c:aq,c.ioc .. l oooditicos o, cirandanc:a Clist or bocauoc o( 
•ppiable a...,<.. go+UWU1 ,cgwatioos. NocbiDg l,crcii, is to be Wotd - powisoioo « as I 1eco,nmmdsb00 to~ Ol1'f pumt. 

SOO Guriscm Road, Gu>rgcw,m. South Carolim _Z9410 843-$16-0600 800-373·2478 Fa: 843·527-2738 
email: salesrnlcgO,gn,.mcrica.com ,.,.,..agnwncria.com 

0 ~ Amcria.. Inc. "1007 
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Kekaha Sanitary Landfill Phase 2 
Kekaha,Hl 

Agru_America, Inc. will confirm that the material shall be 
first quality new polyethylene resin containing no more 
_than 2 % clean·recycled pol~er by weight. 

PaulW. Barker 
T~chnical Director 

'" Da_te: November 3, 2009 



For more lnfonnalion and tochrical 
asslsunc:eccntacc 

"ln Phlllps Chemical Conl)OlnY LP 
,x 4910 

• oodltlnds. TX 77387-4910 
SU0.231.1212 

,oLrErlrLEIE 

Marie><:® K307 
MEDIUM DEHSrTY POL YETIIYLENE 

Thls medium denslty, hlgh rnoi.a.1ar -ight hex- c;opolymer Is 
wtor-.ct for- geomembrane applications that r.qufre: 

• Outstanding ESCR . 
• Broad fusion range 
• Exoelent melt strength 
• Good prooessabil1ty 

T~I geo,nembnlne applications for K307 lndude: 
• LandfiH iners 
• Gasoline and chemical tank c:onlalnment liners 
• Tunnel rno.sture banfers . 
• Mine tailing colleclion projects 

... _ Rite (KM, 11Kffl.6) 

isle Strength at Y'teld, 2 Wmln, 1we r1 bar 

..Jonglltlon at Bnlalc; 2Wmln, T 

Flexural llo,dulus, T - 18:1 _. 0.5W!nln 

ESCR, Conclllcn B (10% lgepm). F• 

ESCR, Cordlon C (100% lgec)al). F • 

SP-HCTL 

Duromet.r~. 'fWeO(ShoreD) 

Ylcllt SoftMllng T~.'--1ir1111, Ralel< 

HeatDen.ctionTem~.86ps;.~1< 
Bl'lttleness Temperature, TyptA. T)C)& I 

Tentlle Impact, T Stier 

MSDS #2-40370 

This resin meets theM specffic«tJons: 

• ASTM 04976 - PE 225 
• GRI-GM13 except carbon blacl( requirements 
• FDA 21 CfR 1n.1520(c)3.1a, use conditions C 

through G per21 CFR 176.170(c). Volume of food 
oonCacting ar1iclo mu& be equal to or grealef than 5 
gallons. 

21.0 g/10 min ASTMD1238 
2.900 psi 20MPa ASTM0638 

800% 800% ASTM0638 
120,000 830MPa ASTMO790 

>1,500 h >1,500 h ASTMD1693 
>1,500 h >1,500 h ASTMO1693 

>900h >900h ASTMO5397 
Ix 

51 51 ASTM02240 
221°F 1~C ASTM01525 
13rF 58°C ASTMD648 

<-403"F 47fl'C ASTMD746 
190ftob'i <400 ASTMO1822 
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TNS Advanced Technologies 

'81 DeYoong Road 
Gre.envWe, SC 29651 

l l/5!2009 

REF: TNS El60 
Kekaha Sanitary Landfill 

Northwest Linings & Geotextile Products, Inc. 

Dear Sir/Madam: · 

(864) 968-0592 Tel 
(864) 879-4639 Fu 

/ 

-

This is to certify that TNS 8160 is a polypropylene, nonwoven. needle-punched fabric. The fabric is 
comprised of 9S°/4 Polypropylene, and 2% Carl>on Black and other additives. TNS El 60 is resistant to 
degradation due to ultraviolet exposure and resists commonly encountered soil chemicals. insects, 
mildew, and is non-biodegradable. TNS El60 has been continuously inspected for needles and fOlDld ,/ 
to be needle free. Polypropylene is stable within a pH range of2 to 13. TNS El60 confonns to the 
physical properties listed in the following table: 

FABRIC PROPERiY 

Weight 
Grab Tensile 
Grab Tensile Elongation 
Trap Tear 
Puncture 
UV Resistancc(SOO hrs) 

1ESTME1HOD 

ASTMD5261 
ASTMD4632 
ASTMD4632 
ASTMD4533 
AS1MD4833 
ASTMD4355 

9darsfia{{ 0. qadtfy 
Marshall 0 . Gaddy 
Quality Control Manager 

UNITS 

oz/sqyd 
lbs_ 
% 
lbs 
lbs 
¾retained 

M.A.R,V 

,/ 
16.0 / 
370 / 
50 

145 ~ 
170 / 
70 



+JNS 
ADVANCED TECHNOLOGIES 

681 DeYoung Rd. 
Grael', SC 29651 

(864)968-0592 

Geotextlle Product Description Sheet 

' Style TNS E160 
Kekaha Sanitary Landfill 

TNS E160 is a nonwoven geotextile produced by needlepunchlng 100% polypropylene staple 
fibers In a random network to form a high strength dimensionally stable fabric. The polypropylene 
fil;>ers are speciaUy formulated to resist ultraviolet fight deterioration, and are Inert to commonly 
encountered soil chemicals. The fabric wil ~ rot or midew, Is noll-biodegradable, and is 
resistant to damage from insects and rodents. Polypropylene is stable within a ph range of 2 to 
13. TNS E160 confonns to the physical property values listed below: 

Fabric Property Test Method Units "11nlmum Average 
Roll Value 

Weight ASTM D 5261 oz/sq.yd. 16.0 / 
Grab Tensile ASTM D4632 lbs. 370 / 

Grab Elongation ASTM D4632 % 
15.fs I Trap Tear ASTM D4533 lbs. 

Puncture ASTM D4833 lbs • 1701/ 
UV Resistance ASTM D4355 % Strength 70 
after 600 hrs. Retained 

Packaalna 
Roll Dimensions-Feet 15x360 
Square Yards Per Roll 600 
Estimated Ron Welaht-Lbs. 620 

• Al tme o( ~ handing may~ --pcopecles. 
.. Mocltled 
To llo best o( our knowledge. Ile lrlonnation oont8lned herein la acctnto. ~. TNS Advanced T~ camot ariicipate 
II caldl!bis l.llderw11k:11 TNS l)f'Oducl lnfumation and our produc:ls, or the producls of clher manufadl.nn In c:cmblnatlon 'Mil our 
pcoelucts, may be !Md. We 8CCl!pl no~ for iesuts ollCmed by Ille lljlpklli01i of the ~ibmallo,, or the sa1ely Of Sl.itabaly_ 
of our produc:ls elher alone or In ca, lbll 1811o(i wllt'i ~ procNCb. Anal dele. ii •lllticf\ of Ile sultabllty d erry lnfonnation Of material for 
lhe 1.11e conleml)ialed, of Its manner or use, and whefher the~ igoested use Infringes.-,, pateru Is the sae responstilty Clf lhe user. 

11/09 

-· 



TNS Advanced Technologies 

681 De Young Road 
Greenville, SC 29651 

12/16/2009 

REF: 1NS E060 
Kekaha Sanitary Landfill 

Northwest Linings & Geotextile Products, Inc. 

Dear Sir/Madam: 

(864) 968--0592 Td 
(864) 879-4639 Fax 

-

/ 
This is to certify that 1NS E060 is a polypropylene, nonwoven, needle-punched fabric. The fabric is / 
comprised of98¾ Polypropylene, and 2% Carbon Black and other additives. 1NS E060 is resistant to 
degradation due to ultraviolet exposure and resists commonly encountered soil chemicals, insects, 
mildew, and is non-biodegradable. TNS E060 has been continuously inspected for needles and found· v 
to be needle free. Polypropylene is stable within a pH range of2 to 13. TNS E060 conforms to the . 
physical properties listed in the following table: 

FABRIC PROPERTY 

Weight 
A.O.S. 
Permittivity 
Permeability 

· TEST METIIOD 

AS1MD5261 
ASTMD4751 
ASTMD4491 
AS1MD4491 

9rf.arsfia{[ 0. (Jaady 
Marshall 0. Gaddy 
Quality Control Manager 

UNITS 

o:risqyd 
U.S. Sieve 
I/sec 
cm/sec 

M.A.R.V 

v 6.0 . / 
10 V 

1.5~ 
.30 



+JNS 
ADVANCED TECHNOLOGIES 

681 DeYoung Rd. 
Greer, SC 29651 
(864)968-0592 

Geotextile Product Description Sheet 

Style TNS E060 
Kekaha Sanitary Landfill 

. ,/ ./ 
TNS E060 is a nonwoven geotextile produced by needlepunching synthetic staple fibers in a 
random network to form a high strength dimensionally stable fabric. The polypropylene fibers are 
specially formulated to resist ~ light deterioration, and are inert to commonly encountered · 
SOil chemicals. The fabric will not rot or mildew, Is non-biodegradable, and is resistant to damage 
from insects and rodem. Polypropylene is stable within a ph range of 2 to 13. TNS E060 
conforms to the physical property values listed below: 

Fabric Property Test Method Units Minimum Average 
Roll Value 

Weight ASTM 05261 oz/sq.yd. 6.0 -,/ 
Pennlttivity* ASTMD4491 1/sec 1.5 ,/ 

AOS ASTMD4751 U.S. SittVe 70 .,/ 
PenneabiUtv" ASTMD4491 cm/sec .30 ,/ 

Packaalna 
Roll Dimensions.feet 12.5 x360 
Square Yards Per Ron 500 
Estimated Roll Wetaht-l..bs. 220 

• A1 time of manufaduring, hard11,g may cheoge u- prq>elties. 
•• Moddle<I 

To the best of our k11owtedge, 1he intonn.tion contained henli'I Is 11Ca1me. ~. 1NS Advanced Technologies cannot anllc:ipate 
al oondlions under wtlich, TNS product infonnation and our products, oc tho products of other manufaclurena In combination will1 our 
producls, may be used. We acce!)t no responsiblity for mub obtained by tho 8')plcatlon of this lnfonnallon oc tho safety oc sulabilily 
of our products ellhef alone or In combination with other products. Flnll delennlnation of tho suilabliCy of w,y lnfonnalion or material 
for tho U$O contemplated, r,t b manner of U$0, and whether the auggested use Infringes any patents is the sole responsibility of the 
user. . 

12/09 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 
• 21000 77th Avenue South • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LE'ITER OF TRANSMIIT AL 

TO Goodfellow Brothers Inc. DA TE: February 1, 2010 j JOB NO.: N09150 

P.O. Box 3029 ATTENTION: Jeff Griffin 

Lihue, HI 96766 RE: Kekaha Sanitary Landfill Phase II Expansion/Cell 1 liner-

jeffg@goodfellowbros.com Geomembrane submittals 

WE ARE SENDING YOU: 0 Attached O Under Separate Cover via _ __ the following items: 

0 Shop Drawings 

D Copy of Letter 

0 Prints 0 Plans 0 Specifications D Samples 

D Change Order D Submittals D Warranties D Other 

Copies Specification # Description 
1 NWL 's Project memo re: ATRA Key utilization in the project. 
1 Presto TK-89 Tendon specification sheet. 
1 Presto A TRA Clip Information materials 

These are transmitted as checked below: 

181 For Approval 

D For your use 

D Approved as submitted D Resubmit D Copies for Approval 

OApproved as noted D Submit D Copies for distribution 

D For review and comment D Returned for corrections D Return D Corrected Prints 

D For bids due _____ D Other ____________________ _ 

D Prints returned after loan to us 

REMARKS: 

COPYTO: _ _ __________ SIGNED: _S_._G_ . ._Jr_. _ _____ ___ _ 



NORTHWEST LININGS & 
GEOTEXTILE PRODUCTS, Inc. 
21000 77th A VE. SOUTH 
KENT, WA 98032 
253-872-0244 
FAX 253-872-0245 
800-729-6954 Toll Free 
E-Mail:www.northwestlinings.com 

February 1, 2010 

SUBMITTAL MEMO 

TO: Jeff Griffin @ Goodfellow Brothers, Inc. 

PROJECT: Kekaha Sanitary Landfill Phase II Expansion I Cell 1 

RE: Use of Presto Atra Key in the Geocell System 

Northwest Linings, Inc. proposes to use the new Presto Atra Key Standard 
connection on Geoweb section in lieu of the staplers as illustrated in the project 
drawing Sheet 11- Section 3: Geocell Installation and anchoring detail on the 
following reasons: 

1. Presto A TRA Key is a turn-key device designed for contractors to 
eliminate the hassles of stapling; 

2. The keys not only reduce installation time and cost, they are three 
times stronger than staples, giving more secure load-transfer 
connection than with other devices 

3. It Eliminates worker injuries associated with jammed of misfired 
staplers 

4. A TRA Key is made of high-strength aluminized metal 

Please refer to attached information documents for the Geocell system. 



.._ 1 EQUIPMENT SAVINGS 

Eliminates equipment needs and costs: Does not require 

a ir compressors, generators, pneumatic staplers or sfaples. 

Eliminates equipment and production down-lime 

caused by jammed staplers or equipment problems. 

-1, 2 ACCESSIBILITY AND PORTABILITY 
Eosier lo maneuver on steep slopes !hon with 

stapling operations. 

Tran sports easily lo remote or dillicull-to-occess 
locations; requires no electricity as with air compressors. 

,ATRA®KEY 
GEOWEB® CONNECTION ACCESSORY 

3 LABOR SAVINGS 
Saves significant lo!>or costs; requires only one 

worl:er to conned Geoweb® sections vs. two 

worl:ers required for standard stapling operolions. 

4 SAFETY 
Eliminoles potential injury lo workers caused by 

use of pneumatic staplers. 

5 LONGEVITY 
lasts longer !hon staples: heavy-duty steel moteriql 

provides l_ong life (key for critical applications). 



PRESTO 

GEOSYSTEMS 

GEOWEB® SYSTEM 

MA TE RIAL SPECIFICATION 

Polyester Tendons 

The polyester tendons shall be manufactured from bright, high-tenacity, industrial-continuous filament polyester yam 
woven into a braided strap. Elongation shall be 9-15% at break. The tendon reference name, diameter/width and 
minimum break strength shall be as shown in Table 6. 

Table 6 Polyester Tendons 

Tendon Diameter/ Width 
Reference Name 

Tendon Minimum Break-strength 

mm In kN lbf 

TP-31 13 0 .500 3.11 700 

TP-67 19 0.750 6.70 1506 

TP-93 19 0.750 9.30 2090 

Kevla,e Aramfd Tendons 

The Kevlar aramid tendons shall be woven strap having the reference name, width and minimum break-strength as 
shown in Table 7. 

Table 7 Kevlar4P Aramld Tendon 

Tendon Diameter/ Width Tendon Minimum Break-strength 
Reference Name 

mm In kN Lbf 

-... TK~ 10 , (0.375 8.90 @QI}) 
TK-133 16 0.625 13.34 3000 
TK-178 19 0.75 17.8 4000 

Polypropylene Tendons 

~ 

~ 

The polypropylene tendons shall be a 3-strand twisted rope having the refere.nce name, diameter and minimum break­
strength as shown in Table 8. 

Table 8 Polypropylene Tendon 

Tendon Diameter/ Width Tendon Minimum Break-strength 
Reference Name 

mm In kN Lbf 

TPP-44 6dia 0.25dia 4.40 990 

Anchoring Requirements 

Specifier Choice for Anchoring Systems 

The specifier shall determine which of the anchoring methods are required for the application. NOTE: ATRA Clips, ATRA 
Keys and ATRA • GFRP Anchors are available from Presto Geosystems. 

Geoweb sections shall be anchored In accordance with the construction drawings. The size, type and distribution or 
anchors shall be in accordance with the construction drawings. 

CD-8 8-SEPT-09 REV 6 COPYRIGHT 2009 - PRESTO PROOUCTS Co. PAGE90F12 



PRESTO GEOSYSTEMS THE ATRA® SYSTEM OVERVIEW 

The Presto A TRA® Clip 

The A TRA® Clip, illustrated in Figure 1, is a 
molded, high-strength polyethylene device 
developed by Presto Geosystems. The A TRA Clip 
is used on a stake to fom, the ATRA® Anchor as 
illustrated in Figure 2 or as a load transfer restraint 
pin as illustrated in Figure 15. 

The A TRA Clip provides time and material savings · 
during the installation of the Presto Geoweb 
system. 

The A TRA® Clip is available in two styles: 

1) For US applications to fit #4 rebar 

2) For Metric applications to fit 10-12 mm 
diameter rods 

Benefits 

Figure 1 The ATRA® Clip 

The ATRA Anchor offers unique advantages over other anchoring methods. 

1) Both metal and non-metallic materials can be used as the ATRA stake. 

Figure 2 The A TRA® Anchor 

The ATRA stake material can be selected based on site soil conditions. If long-term durability is desirable, the sand 
coated, Glass Fiber Reinforced Polymer (GFRP) stake is the recommended material rather than more costly corrosion­
resistant metals. Presto Geosystems provides pre-assembled A TRA GFRP Anchors in a variety of anchor lengths. 

2) Cost savings: ATRA Anchor vs. J-Plns. 

J-Pins require an additional 20%-25% material for the bend (the 'J' end) plus the cost of bending the stake. This cost 
can be substantial when larger quantities of stakes are required. 

3) A TRA Anchors are easier and faster to drive than J-pln anchors. 

J-Pin anchors are very difficult to drive in harder soils. When hard soils are encountered, driving against the bend of the 
J-Pin, which is off the major axis of the stake, will result in bending of the stake. This causes further difficulties in driving 
the stake. The J-Pin's hook also does not make a secure connection with the Geoweb cell wall. The characteristics of 
the J-Pin lead to greater investment of time and money. The A TRA Anchor saves both time and money over alternative 
staking methods. Options for driving the A TRA Anchors are either by hand (hammer) or with electric driving tools as 
illustrated in Figures 3 and 4. 

ATRA-OV 1-FEB-09 

PRESTO GEOSYSTEMS 
670 N PERKINS STREET, APPLETON, WISCONSIN, USA 54914 
Ph: 920-738-1707 or 800-548-3424 • Fax: 920-738-1222 

e-mail: INFO@PRESTOGEO.COM WWW.PRESTOGEO.COMI 

COPYRIGHT 2009 - PRESTO PRODUCTS CO. PAGE 1 OF 5 



PRESTO GEOSYSTEMS 

Figure 3 Driving the ATRA Anchor 
with a Hammer 

Making the ATRA® Anchor 

THE ATRA® SYSTEM OVERVIEW 

Figure 4 Driving the ATRA Anchor 
with an Electric Driver 

The A TRA Clip easily installs on the end of the ATRA stake to form the A TRA Anchor. The A TRA stake can be a #4 
metal rebar or 10-12 mm diameter rod that is cut-to-length to meet the needs of the application. The ATRA Anchor is 
made by simply hammering the ATRA Clip onto the ATRA Stake or by hammering the ATRA Stake (metal stakes only) 
into the ATRA® Clip as illustrated in Figures 5 and 6. When properly made, the end of the ATRA Stake should be flush 
with, to within 3 mm (1/8 in) maximum above the top of the ATRA Clip. 

Figure 5 Inserting the ATRA Clip on 
the Stake Figure 6 Inserting the Stake Into the ATRA Clip 

ATRA-OV 1-FEB-09 COPYRIGHT 2009 - PRESTO PROOUCTS Co. PAGE2OF5 



PRESTO GEOSYSTEMS THE ATRA® SYSTEM OVERVIEW 

Using the A TRA® Anchor with Geoweb sections 

The A TRA Anchor can directly hold 
Geoweb sections down as illustrated in 
Figures 7 and 8. The A TRA Anchor is 
driven so the arm of the A TRA Clip is 
inserted through the Geoweb cell wall slot, 
or passes over the Geoweb cell wall 
providing direct hold-down as well as 
resistance to sliding and uplift forces. 

Figure 7 ATRA Anchor Figure 8 ATRA Anchor Connected 
Integrated with Cell-Wall Slots Over the Cell Wall 

Using the A TRA® Anchor with tendoned Geoweb sections 

The ATRA Anchor can indirectly hold Geoweb 
sections in place when the arm of the clip 
passes over a tendon as illustrated in Figure 9. 
Greater hold-down can be obtained by passing 
the tendon under both arms of the ATRA Clip as 
illustrated in Figures 1 O and 11. 

Greater resistance to sliding forces can be 
obtained when the tendon wraps around the dip 
and under both arms as illustrated in Figures 12 
and 13. 

Figure 9 ATRA Anchor and tendon 
anchoring Figure 10 Half Wrap 

~ -0 - -a-
- ltt. •:• T 
Figure 11 Full Wrap Figure 12 Double Wrap 

- -
Figure 13 Under-Arm Wrap 
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PRESTO GEOSYSTEMS THE ATRA® SYSTEM OVERVIEW 

The ATRA Anchor is also used at the end of the 
tendons as shown in Figure 14 to provide crest and 
toe anchorage for Geoweb sections used in slope 
and channel protection applications. 

Figure 94 ATRA Anchor for Crest and Toe Anchorage 

The A TRA® Clip Restraint Pin 

Benefits 

The ATRA Clip used as a restraint pin, transfers sliding 
load forces from the Geoweb cell to the tendon. See 
Figure 15. 

Cost savings can be realized when using the ATRA Clip. 
Securing tendons to other mechanisms, such as straight 
pins, is difficult. The ATRA Clip arms allow for the rapid 
securing of tendons using the Moore Hitch. See Figure 
17 for the Moore Hitch illustration. 

Figure 15 ATRA Load Transfer Restraint Pin 

A TRA® Cllp Restraint Pin Installation 

1. After the tendons are inserted in the collapsed Geoweb section and the section is expanded, determine the cells 
that are the load transfer points by referring to the engineering details. ATRA Clips are to be inserted in these cell 
locations. 

2. The location on the tendon where the ATRA Clip is to be tied is the point where the tendon intersects the up.slope 
cell wall as shown in Figure 15. 

3. The ATRA Clip can be attached to the tendon either moving down slope or 
upslope. 

• If moving up slope, secure the tendon at the bottom of the slope to an 
ATRA Anchor before starting. See Figure 14. 

• If moving down slope, secure the tendon at the top of the slope to an 
ATRA Anchor illustrated in Figure 14 or deadman anchor illustrated in 
Figure 17 before starting. 

• In both cases, cut the tendon long enough to allow for all the knots. 
Leave plenty of extra slack In the tendon for the Moore Hitch to be 
used for the load transfer. 

4. Use the Moore Hitch as illustrated in Figure 18 to secure the tendon to the 
ATRA Clip. Other knots are not acceptable. 

ATRA-OV 1-FEe-09 CoPYRiGHT 2009 - PRESTO PROOUCTS CO. 

Figure 10 Tendon Secured to 
Deadman Anchor 
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THE ATRA® SYSTEM OVERVIEW 

Figure 17 The Moore Hitch 

5. Place the arm of the A TRA Clip over the tendon an.d move the clip up or down on the tendon to ensure contact with 
the Geoweb cell wall. Once the ATRA Clip is properly positioned, the Moore Hitch should be finished. 

6. Move to the next cell along the tendon and repeat the appropriate steps. 

Special Construction Technique Using ATRA® Clip Restraint Pins 

When slopes are steep or difficult to work on, such as worklng over a geomembrane, the following procedure is used to 
avoid working directly on the steep slope. 

• After inserting the tendons through the unexpanded Geoweb section, expand the Geoweb section at the top of 
the slope embankment or other flat area. 

• Attach all A TRA Clip Restraint Pins to the tendons using the Moore Hitch in the proper cells to make a pre-
assembled section. 

• Maintain a sufficient amount of tendon length for the top-0f-slope anchoring method. 

• Collapse the pre-assembled Geoweb section with the tendons and ATRA Clip Restraint Pins. 

• Move the pre-assembled Geoweb section into its position at the top of the slope and secure the up-slope end 
with the appropriate anchoring system. 

• Expand the pre-assembled Geoweb section down the slope and secure the down-slope end with the 
appropriate anchoring system. 

• Prior to the infilling process, visually inspect A TRA Clip Restraint Pins to ensure they have maintained their 
position on the tendon. 

NOTE: ATRA® Is a registered trademark of Presto Products Company. The ATRA® Clip Is patented. 

ATRA-OV 1 FEB 2009 CoPYRIGHT 2009- PRESTO PRODUCTS Co. PAGE 50F 5 



THE ATRA® CLIP OVERVIEW 

I TheATRA®Clip 

The ATRA • Clip, illustrated in Figure 1, is a molded, high-strength 
polyethylene device developed by Presto Products Company 
Geosystems' group. The ATRA41 Clip is used as a restraint pin or an end 
cap on an ATRA• Stake, which forms the ATRA• Anchor system. The 0 A TRA • Clip provides time and material savings during the installation of 
the Presto Geoweb system. NOTE: ATRA•is a registered trademark of 
Presto Products Company. The ATRA.,Clip is patented. Figure 1 The ATRA.,Clip 

I The A TRA® Anchor System 

The ATRA.,Clip easily installs on the end of the ATRA•stake to form the ATRA• Anchor. The ATRA• 
Stake can be a 12-13 mm(½ in) glass fiber reinforced polymer (GFRP) rebarwith a sand coating or a #4 
metal rebar that is cut-to-length to meet the needs of the application. The ATRA.,GFRP Stake is available 
from Presto with the A TRA • Clip already attached to form the A TRA • GFRP Anchor. ATRA • Anchors can 
be used several ways to quickly secure the Geoweb section in ~lace as illustrated in Figure 3 and Figure 
4. Significant savings can be realized through use of the ATRA• Anchor. Contact your authorized Presto 
Geosystems Distributor for additional details. 

Figure 2 

I The ATRA® Clip Restraint Pin 

The ATRA.,Clip used as a restraint pin, as illustrated in Figure 3, easily 
installs on the tendons, securing the Geoweb section in place on steeper 
slopes and over materials that cannot be penetrated with stakes such as 
very hard soils, roc,k and geomembranes. Significant savings can be 
realized through using the ATRA*Clip as a restraint pin. Contact your 
authorized Presto Geosystems Distributor or Representative for 
additional details. 

3/5/2002 

For Project Support and Order Placement 
Soll Stabilization Products Company, Inc. 
PO BOX 2779 Merced, CA 95344-0779 

Ph: (800) 523-9992 or (209) 383-3296 Fax: (209) 383-7849 
Website: www.sspco.com Email: info@sspco.com 

Copyright 2001 - Presto Products Company 

Flgure4 

Figure 3 
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GEO SYSTEMS 

Color 

Stabilizer 

Minimum ESCR 

Sheet Thickness 

Surface Treatment 

Cell Details 

GW30V 

Short-tenn 

Seam Peel Strength 

Long-tenn 

Seam Peel Strength 

GW30V Nominal 

Section Dimension 

Geow eb® Material 

GW30V8SPEC.1·SEPT-09 

Product Data She 
GW30V - 8 inch Depth 

GEOWEB® SYSTEM PERFORMANCE & MATERIAL SPECIFICATION SUMMARY 

Black • from Carbon Black 

Carbon black content 1.5%. 2% by weight 

5000 hr 

Tan, Green, Other Colors 
with no heavy metal content 

Hindered amine light stabilizer (HALS) 
1.0% by weight of carrier 

NIA 

NIA 

ASTM D 1693 

SOmll-5%+10% I ASTMD5199 

Performance: The polyethylene strips shaU 
be textured and perforated such that the peak 
friction angle between the surface of the 
textured I perforated plastic and a #40 slllca 
sand at 100% relative density shall be no less 
than 85% of the peak friction angle of the 
silica sand in isolation when tested by the 
direct shear method per ASTM D 5321 . The 
quantity of perforations shall remove 13.85% t 
0.5% of the cell wall area. 

Material: The polyethylene strips shaU be textured with a multltude of rhomboidal 
(diamond shape) indentations. The rhomboidal indentations shan have a surface 
density of 22 -31 per cm' (140 - 200 per in'). In addition, the strips shall be 
perforated with horizontal rows of 10 mm (0.4 in) diameter holes. Perforations 
within each row shall be 19 mm (0.75 in) on.center. Horizontal rows shall be 
staggered and separated 12 mm (0.50 In) relative to the hole centers. The edge 
of strip to the nearest edge of perforation shall be 8 mm (0.3 in) minimum and the 
centerline of the weld to the nearest edge of perforation shaft be 18 mm (0.7 in) 
minimum. A slot with a dimension of 10 mm x 35 mm (3/8 in x 1 3/8 in) is standard 
in the center of the non~rforated areas and at the center of each weld. 

Nominal Dlmenalona :t10¾ Denalty 
per yd ' 

Depth 
Length Width 

Nominal Area 111/, 

8inch 11.3inch 12.6 inch 18.2 71.3 in' 

Cell Depth Mlnlmum Certified Cell Seam Strength 

8 inch 640 lbf 

Long.term seam peel-strength test shall be performed on all resin or pre-manufactured sheet or strips. A 4.0 In wide seam sample 
shall support a 160 lb load for a period of 168 hours (7 days) minimum in a temperature.controlled environment undergoing a 
temperature change on a 1-hour cyde from ambient room to 130-F. Ambient room temperature is per ASTM E 41 . 

Item Description I Variable Width I Variable Length I Area I Weight (lbs.) __ I Sections/Pallet 
GW30V80818P I 7.7ftto9.2ft I 15.4-18.611. I 143ft' J _ 59.9 I 15 
GW30V80821P I 7.7 ft to 9.2 ft I 18.0 -21.7 ft. I 167 ~· _ _J_ 69.9 I 15 
GW30V80825P I 7.7 ft to 9.2 ft I 21.4 - 25.8 ft. I 198 ft' - ~ ---83.3 _ _J _ 10 
GW30V80829P I 7.7 ft to 9.2 tt I 24.8-30.0tt. I 230 ft' I % .6 __ L 10 
GW30V80834P I 7.7ftto9.211 I 29.1-35.111. I 270ft' I 113.2 I 10 

Geoweb® sections are manufactured under a quality management system that is IS0·9001 :2000 certified. For additional 
certification and warranty information, refer to the Presto Geosystems Geoweb® Cellular Confinement System Material 
Speclflcatlon. 

PRESTO PRODUCTS COMPANY 
PO BOX 2399, APPLETON, WI 5-4912·2399 

PHONE: 800.548-3424 OR 920-738-1328 FAX: 920-738-1222 
EMAIL: lnfo@orestogeo.com www.prestogeo.com 



PRESTO 

GEOSYSTEMS 

Limited Warranty 

GEOWEB® 
LIMITED WARRANTY 

Presto Geosystems warrants each Geoweb9 section which it ships to be free from defects in materials and 
workmanship at the time of manufacture. Presto's exclusive liability under this warranty or otherwise will be to 
furnish without charge to Presto's customer at the origin•al f.o.b. point a replacement for any section which proves to 
be defective under normal use and service during the 10-year period which begins on the date of shipment by 
Presto. Presto reserves the right to inspect any allegedly defective section in order to verify the defect and 
ascertain its cause. 

This warranty does not cover defects attributable to causes or occurrences beyond Presto's control and unrelated 
to the manufacturing process, including, but not limited to, abuse, misuse, mishandling, neglect, improper storage, 
improper installation, improper alteration or improper application. 

PRESTO MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WRITTEN OR ORAL, INCLUDING, BUT 
NOT LIMITED TO, ANY WARRANTIES OR MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR 
PURPOSE, IN CONNECTION WITH THE GEOWEB9 SYSTEM. IN NO EVENT SHALL PRESTO BE LIABLE 
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR THE BREACH OF ANY 
EXPRESS OR IMPLIED WARRANTY OR FOR ANY OTHER REASON, INCLUDING NEGLIGENCE, IN 
CONNECTION WITH THE GEOWEB9 SYSTEM. 

Geosystems®, Geoweb®, and ATRA® are registered llrademarks of Presto Products Company. 
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~ -South Pacfflc Steel 
Letter of Transmittal 

Coip 

To: GOODFELLOW BROS. 
Attention: KEITH SUGA 
Address: 3018 B AUKELE STREET 

LIHUE KAUAI HAWAII 96766 

Subject: KEKAHA LANDFILL EXPANSION 

We Are Sending You 
[[)Attached 

The following Items 

OUnder Separate Cover Via: 

~ Rebar Placement Drawings OPlans 

NOTE: DRAWINGS ARE 24X36 

8 CONCRETE PADS 

The Above Are Transmitted For 
(8]Approval 

0 For your use 

0As requested 

0For review & comment 

Note: If you have any questions please contact the undersigned . 

Via: 
c.c. 

EMAIL (keiths@goodfellowbros.com) & UPS 2/12/10 
SUGI - EMAIL & UPS 2/12/10 

South Pacific Steel Corp 
91-178 Kalaeloa Blvd Kapolei, HI 96707 
Telephone 808-682-IRON (4766) 
Fax 808-682-4732 

Date: 2/12/2010 
Phone: 808-241-4601 
Fax: 808-241-4605 
MAS90: 1448 

File No. -2 

O other 

S-1 2/12/10 

0 For your information 

O other 

By: ~ - -=---=-- ---­
Starla Gonzalez 
Plans Coordinator 
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9G·-EF (rvlercury Free) I)i.rect Acting Float 
Svvitc]1 (B100) 

~e 9G-EE is the most reliable non-mercury float 
, ritch. It is Teflon<l>-coated, non-differential float of 
V Jype 316 SS. measures SS (13.97 cm) in diameter 

and is appropriate for a variety of applications. 
including sewage wet wells, storm water basins, 
water reservoirs, sludge tanks, irrigation canals and 
process sumps. The float operates reliably in even the 
most difficult environments. The 9G-EF can be used 
singly to sense an alarm level, but typically two oi 
more switches are used in conjunction with our 
controllers to provide a float-~ased control system. 

The 9G-EF can be used as the redundant control 
sensor in larger automation installations. 

Typk('I I Spe<.ifk ,·n ions 
Float switch body shall be constructed of Teflon@­

coated, 20 gauge, 31 6 stainless steel housing 
measuring not less than 51/2" (13.97 cm) in diameter. 
A long life, high reliability, potted SPST magneffc reed 
switch rated for not less than 100 VA at up to 250 
Volts shall be mounted inside the float and connected 
to a multi-stranded, 2 conductor plus ground, 16 
gauge, CPE jacketed cable. The cord shall have fine 

strand conductors {not more than 34 gauge) made 
especially for heavy flexing service·. The cable 
connection point shall be potted in epoxy providing a 
strong bond to the float and reed switch forming a 
water/moisture t ight connection. A flexible Neoprene 

sleeve, not less than 1/8" (0.457 cm) thick, shall be 
provided over the CPE jacketed cable extending not 
less than s· (12.7 cm) from the top of the mounting 
bracket extending down through the cable mounting 
bracket hinge point to the top of the float switch 
body, providing cable stress point relief and extended 
operational life. 

Water Technologies 

. - . ---------

A 316 stainless steel flanged cable mounting clamp 
assembly shall be supplied allowing pipe or cable 
mounting as specified below. The float cable­
mounting bracket shall be flared on both sides 
providing hinge point stress relief to both sides of the 

cable. 

The float switch assembly shall provide a minimum of 
two pounds of buoyancy in solutions with a specific 
gravity of 1.0 (water) and shall have an operating 

temperature rating of-31 to 194 degrees F (-35 to +90 

degrees C). 

Tl\e float switches shall be Model 9G-EF f loats as 
manufat;Jured by Siemens Water Technologies, 
C.ontrol Systems Products. 

SIEMENS 
- - --·-···~··--·····--···- ... 



9G-EF (Mercury Free) Direct Acting Float Switch (8100) 

Typical Mounting 

Siemens 

CINC.1111 -Kl 

Water Technologies 
1239 Willow Lake Boulevard 
Vadnais Heights. MN 55110 
800.224.9474 phone 
651.766.2700 phone 
651.766.2701 fax 

Pipe Mounting 
Dimensions 

C2008 SiemtM WattrT~Corp. 
AJI rights r~ 
CS·9GUdr·OS.0308 
Subject to c:Nngt withouc Pflot not.kt. 

Complete Control Capabilities 
Siemens Water Technologies offers a single, high­
quality source for everything from simple level 
sensors to tel~metry systems involving complex 
system control ellgineering and software. Based in 
Vadnais Heights, Minnesota. Control Systems is part 
of the Siemens Water Technologies leading global 
provider of industrial, municipal and residential 
waJer and wastewater treatment systems, prQducts 
and services. As a major manufacturer/integrator 
with an extensive selection of specialized product 
lines in the areas of SCAOA and telemetry, power 
equipment integration, automation and 
measurement, Control Systems is uniquely 
positioned to provide cost effective, comprehensive 
solutions for water, wastewater and process control 
anc! telemetry applications. 

Tht Wo.-ma-OOQ l)((MdNI in thk. 1ittr1turt contains merety gfflffl I 
dt$01ptions or charKtleristic:s of pttfonminct wl'lich in ,ctual a~e 
ol use do not alwm 1ppfyn 6tscribtd or vwhich m,ychangt as• 
rt'Suk of further deYelopffltnt of lhe products. An obligation to 
pt'ow:t. tM (ts.Pf'Cdve chlrKt~i\do $NII only txisl if tkprnsly 
Jgrffd In the tfttnS 0, the Q)Otrf<:l. 

www.siemens.com/water 



1S6 Intrinsic Safety Barrier 

J 

The IS6 Intrinsic Safety Barrier is a six-circuit, shunt­
diode barrier ON/OFF switch circuit interface that is 
used between Monitoring and Pump/Alarm Controller 
Equipment and its level sensor float switch circuitry to 
render such circuitry "intrinsically sate· and thus 
suited for installation in a hazardous location such as 
a sewage or freeway stormwater-handling pump 
station collection sump. 

Powered by the associated Monitor/Controller, the IS6 
Barrier has open-collector drivers that provide input 
sensor signals to the controller in response to the 
operation of level-sensing float switches in the 
hazardous location. The IS6 Barrier is most commonly 
used with our LS and 9G Float Switches, but it can be 
used with any general purpose simple switch device 
with N.O. or N.C. non-powered contacts within its 
application parameters. 

The 156 module is designed to make its associated 
switches and circuitry suited for Class I, Division 1 or 
2, Groups A, B, C and D, and Class II, Division 1 or 2, 
Groups E, F, and G hazardous locations as defined by 
the NEC (National Electrical Code). The 156 is ideally 
suited for applications requiring compliance with UL 
913 procedures pertaining to electrical control panels 
with intrinsically safe l!xtensions to hazardous areas. It 
includes LED indicators for power and circuit 
activation. 

1S6 Product SpecificAtion 
Cable Lengths: Cable lengths from the module to the 
switches are to be limited to 300 feet each, or a 
maximum of 18,000 pF and 60 uH P.er circuit. 
Hazardous Area Connections: Entity parameters (per 
channel): 
•Maximum voltage: 12.6 volts 
•Maximum output current: 1.3 mA 
•Maximum allowable capacitance: 0.018 uF 
•Maximum allowable inductance: 0.06 mH 
1S6 Power: The 156 Module is typically powered by 
+10.5 to 25 voe and requires a maximum of SO mA 
from an associated monitor/controller, such as our 
CBlT, CMC15, CB20, CB23, CB234 or DC power 
supply. The outputs of the 156 are open-collectors 
capable of sinking up to 150 mA and withstanding up 
to 50 voe. 

Water Technologies 

Operating Temperature Ranges: -29° to+ 149° F v"' 
(·20" to +65° C) 
Outside Dimensions: 4" high x 3• wide x 2-1/4" deep 

1S6 Typical Specifications 
The float switch level sensors shall interface to the 
control circuitry via an intrinsic safety barrier. The 
barrier shall provide an intrinsically safe interface for 
up to six sensors located in a hazardous area rated / 
Class 1, Division 1 or 2, Group A, B, C. and D, and v 
Class II, o ,v,sion 1 or 2, Groups E, F, and G. The barrier 
shall contain an LED indicator for each of up to six 
sensor inputs, providing visible indication of sensor 
actuation aswell as an LED to indicate barrier "Power 
on· status. The intrinsic safety barrier shall be UL-
listed for use in ha,zardous locations. 

SIEMENS 



fnterconne<.tion Oiagram of IS6 Intrinsic Safety 
8arrier with C823 Pump Controfler/ Alternator 
showing lntrinskally Safe Level Sensor Float 
Switch Circuitry 

Complete Control Capabilities 
Siemens Control Systems offers a single, high-quality source 
for everything from simple level sensors to telemetry systems 
to complex system control engineering and software. Based in 
St. Paul, Minnesota, Siemens Control Systems is part of the 
leading global provider of industrial, municipal and residential 
water and wastewater treatment systems, products and. 

Siemens 
Water Technologies 
1239 Willow Lake Blvd. 
Vadnais Heights, MN 5511 o 
651.766.2700 phone 
651.766.2701 lax 

t) 2008 ~ WfW,r TN:bnologifs Co,p. 

CS-156dr-OS-Oro8 
Subjtct ao <Nngt without prior nou<:e. 

services. As a major manufacturer/integrator with an extensive 
selection of specialized product lines in the areas Of $CADA 
and telemetry, power equipment integration, automation and 
measurement, Siemens Control Systems is uniquely positio.ned 
to provide cost-effective, comprehensive solutions for water. 
wastewater, and process control and telemetry applications. 

Tht Wotmation prowStd In tNi ,1e..-atUC"e conuins me:rely gener.tl 
dffcriptions °' WrKtNistia of l)fflOffllMICe which in f<:tual use 
of U$o1 de) not ,tways apply" dts<:ribid « wNch rM/ <.ha~ as, 
ttSUlt of further devefopff)tnt of the products. M oblig.ltion to 

pn:,.Ade tht ttt,p«.tive d'w,cteristl<.s sN.Q onty txist if ftP'euly 
ag<ted in tht terms of tht «>ntracL 

www.sl.emens.com/watet 



NOTES: 

0 THE 1S6 INTRINSIC SAmY BAA~JER SHALL NOT BE 
CONNECTED TO Ntf EOUlPMENT WHICH US£S OR 
G£NtRATES GRfATER ~ 250 V. 

0 BOTH GROUND TERMINALS SHALL BE CONNECTED 
TO A SUITl>&E tARTH GROUND MEMBER IN A 
NON-HAZAROOUS AA£>.. THE OC RESISTANC[ BElVIEEN 
THE GROUND T£RMINAI. AND fARTH CllOUNO SHAI.L 
BE LESS THAN 1 OHII. REFERENCE NFPA 70, NEC 
ARTICLES 250 AND 504 FOR PROPER GROUNDING ANO 
INTRINSIC SAFETY BARRIER INSTAUATION INfORMATION. 

0 INTRINSICALI.Y SAil: WIRING Ml/ST BE 
POSITIVELY SEGREG!.TEO FROM 
NON-IKTRINSIC.AJ.Y SAFE WIRING BY 
SEPAAAJE COIOJITS, HOUSINGS NlD 
GROUNDED METM. BARRIERS. PER ANSl/lSA PROCESS CONTROL EOUl!'MOIT 
RP12.6, ANO NFPA 70, NEC ARTICLES 500-516. 0 0 INTRIJIISlCAll. Y SAil: WIRING FROM 
THE IS6 TO THE SWITCHES (SW1-SW6) 
LOCATEO IN 1HE HAZARDOUS AREA 
MUST BE THROUCH SEAL£0 CONDUITS G) 

DC COMMON FROM 
WHICH ONLY CONTAIN TH[ 1$6 CIRCUIT ( - PROCESS CONTROi. 
EXTENSIONS. PER ANSl/lSA RPI 2.6, EOUPMENT 
ANO HFPA 70, NEC AR1lCl.ES 500-516. 

© THE MAXIMUM LENGTH or EACH CABLE C 1 I C2 I C3 I C4 I C5 l C6 GNDI +V 
MUST NOT EXCEED JOO F£ET OR A 60 r\ OUTPUT CIRCUITS 10.5-25VOC 
MAXIMUM Of 18,000 pf CAPACITNlcr @ 50mA 
ANO 60 uH IHOUCTANCE. 50 lQ NON-HAZARDOUS AREA CONNECTIONS © THE 1S6 OUTPUTS (C1-C6) AR( 40 0 
TRANSISTOR OP£N-COU£CTORS 30 ~ IS6 SWITCH lYPE INTRINSICALLY-
WHICH ARE CAPABt.E Of SINl<JNG := SAFE INTERFACE MODULE ISOmA EACH AT lJ> TO 50 1/0C. 20 z 

10 INTRINSICALLY SAFE CONNECTIONS 
PO V SWITCH-SENSOR CIRCUITS 

© 
GNDI S 1 I S2 I S3 I S4 I S5 S6 IGND 

© 
- --NON-HAZARDOUS AREA -

--------------- -- - --- --· ,.. - - -- --- -- - - · ------
HAZAAOOUS AREA 
(PER NEC AATlCAl 500) SW6 
CLASS I, OMSIOH 1 y ~-0 
CROUPS A. 8, C, D: SW5 CLASS II, DIVISION 1 0 4: CROUPS E, r, C 
CIASS II, llMSION l 

G) SW4 

y : 
© SW3 

-I: 
SW2 

SWI 
4: 

Y: -
C 11040 11/8/01 UPDATED NOTES MRB TITLE 
8 11026 2/13/01 PER ECO TP INSTALLATION INSTRUCTIONS - IS6 

A 10024 RELEASED /1!.~ 
I DWH I CHK I DATE DSCN REW MG 6/28/94 REV C.O. HO. DATE DESCRIPTION CHK APR 

SIEMENS JOB NAME STANDARD 

W&l•< TechncJogit~ 
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i------- MOIIIITIIIC CWAP ~r-w/ADHESIVE, BACKINC 

r-------------, 
I · I 
I I 

~B~EATHER BAG 

I I 
I I 
I I 
I I 

L- ·-----------~ 
(9,00') 1-4--- -4.59- - - - '""' 

llEWIW' ~ 11 l'i::iJ 
IMPORTAlfT 1/jSTALV,TlON NOTE; 
WHEN MOUWTlNG BREATHER BAG, 
MAKE SURE TO 1/ln.ATIE TO 3/8" 
THICKNESS BETORE CONIIECTINC 
TO TRANSOUCER TUBE ANO MOUNT 
Cl.AMPS APPROX. 9" APAAT. 

-SEAUD BR£ATHIHG SYSTEM TUBE 

Lwr Off llP LEAVING TUBE AT REQUIRED LENGTH. 

~·-·-l-i 

; 

!!. .!....!!f. 



ESTIMATE FOR CHANGE ORDER 

PROJECT: PHASE II LATERAL EXPANSION CELL1 BASE LINER CONSTRUCTION 

KEKAHA SANITARY LANDFILL 

Bid Document no . .._l _..:;.30;.;;3"'"7_..,I CONTRACTOR: ____ __;G;.;;O;.;;O;.;;D;..;.F..;;;E;.;;;L.:::cLO=-W;..;...;;;B"'-R;.;;O°"T.:..;H.:::cE;..;.RS:.,..:.IN;..;.C:c.c..._ _ _ _ _ 

REFERENCE: Bulletin No. P.C.D. NO. --- -
DESCRIPTON: Fumish two (2) paddlewheels and cords 

MATERIALS 
Oesgiplion 

5 H.P. BigJohn all plastic Aerator 

10/4 Cord 

Cord ConnectOfS 

TOTAL FOR MATERIALS 

SUBTOTALS 

aassif,cation 
Electrician 

.u!lll 
2 

400 
2 

!:!2m 
16 

Unit Price 
$7,000.00 

$3.16 
$28.00 

Wages 
Hour Rate 

$39.30 

·Fringe 

~ 
$24.56 

Field Change X 

~ 
$14,000.00 
$1,263.86 

$56.00 
$0.00 
$0.00 

/Fringe x Hrs) 
$392.96 

$0.00 
$0.00 
$0.00 
$0.00 

$392.96 (2) 

· 11 requested, fringe benefit shan be indicated separately under each classification. 

fAL FOR LABOR (Wages & Fringe) (2) + (3) 

SUBTOTAL · Materials & Labor 1 + 4) 
Overhead & Profit 20 % of (5) 
Insurance & Taxe 27 % of (3) 
Ovemead tor Insurance & Taxes (6%) of (7) 

TOTAL· MATERIALS & LABOR (5) + (6) + (7) + (8) 

EQUIPMENT/ REIMBURSABLE COSTS {per diem air fare etc.) 
Classification Unit/Hours ~ 

Truck 16.00 $10.00 

TOTAL FOR EQUIPMENT I REIMBURSABLE COSTS 

SUBCONTRACTORS 
.!::!AM!;. 

TOTAL FOR SUBCONTRACTORS 

Allowed Mark-up:! 
AMOUNT 

$0.00 

7 !% 
Ma!!!w 

$0.00 
$0.00 
$0.00 
$0.00 

TOTAL (MATERIAL, LABOR, EQUIPMENT) (9) + (10) + (11) 
Bond Fee I Ol°/o on (12) (If Applicable) 

~ 
$160.00 

$0.00 
$0.00 
$0.00 
$0.00 

~ 
$0.00 
$0.00 
$0.00 
$0.00 

neral Excise Tax (4.712% forHonolulu,changeto 4.166%0uterlsland) 4.166% 
.neral Excise Tax (Less Subcontractor's Cost) on (12) + (13) -(11) 

TOTAL FOR CHANGE ORDER (12) + (13) + (1 4) 

To nearest $1.00 

$15,319.86 (1) 

(Wage X Hrs.) 
$628.80 

$0.00 
$0.00 
$0.00 
$0.00 

$628.80 (3) 

$1,021.76 (4) 

$16,341.62 (5) 
$3,268.32 (6) 

$169.78 (7) 
$10.19 (8) 

$19,789.91 (9) 

$0.00 (10) 

$0.00 (11) 

$19.789.91 (12) 
$0.00 (13) 

$824.45 (14) 

$20,614.36 

$20,614 
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Plastic Aerators 

Big John Aerators now offers a new corrosion-resistant plastic 
aerator that is ideal for use in ponds with low pH or high salinity. 
These new aerators have the following quality features: 

• Marine grade, stress relieved, and UV-stabilized plastic 
• The toughest marine HDPE available 
• Are impervious to salt and moisture 
• High heat distortion temperature to resist softening 
• Materials are extruded and exhibit consistent color with 

matte finish 
• Compact spiral design 
• Closed-cell foam flotation enclosed in the frame 
• Double-reduction in-line gear motors 
• Water-lubricated bearings 

Plastic aerators are offered in 1/2 HP, 1-HP, and 2-HP models. 

*Click the image for a larger view. 

*Click Here for Engineer's Statement of Oxygen Transfer Rates 
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From: 
'll: 

Subject: 

Jesse, 

Bergschultz, Ken [KEN.BERGSCHUL TZ@aecom.com] 
Thursday, March 25, 2010 2:57 PM 
Frey, Jesse; lmpens, Jeffrey 
Mike Minch; Kim Huynh; Chris Scott; Keith Suga; Jeff Griffin; Kaohi, Jeffrey; Christine Erorita 
RE: Paddlewheel 

Here are AECOM's comments on the proposed new aerators. 

Three things: 

1) The change order (page 1 of the submittal) says that the contractor is proposing to provide two "5 Hp Big John 
all plastic aerators". However, page 3 of the submittal says that "plastic aerators are offered in½ Hp, 1 Hp and 2 

Hp models". This is inconsistent and needs to be corrected. 

2) The change order {page 1 of the submittal) says that the contractor is providing 400 ft of 10 gage/4 conductor 

cable. Our electrical staff says that the voltage loss through 400 ft of 10 gage cable powering a 5 Hp 460V 

motor is acceptable. Therefore, OK. 
3) The second page of the submittal indicates that the proposed aerator can transfer an average of about 4.5 lb 

O2/hp-hr. Metcalf & Eddy {Wastewater Engineering, second edition, 1979, page 497) says a low speed surface 
aerator should transfer 1.2 - 2.4 kg O2/kWh (or 3.5- 7.0 lb O2/hp-hr). Therefore, the performance of the 

proposed aerator is about what would be expected for this type of unit. Therefore, OK. 

Conclusion. If the contractor can, to our satisfaction, resolve the discrepancy highlighted in item 1 above AND will 
provide at least as much Hp as the old aerators, then the proposed aerators could be considered to be OK . 

. '{ questions, please let us know. 

Kenneth J. Bergschultz, PE 
Office Manager, Midwest Region 
Environment 
D 920.451.2452 C 920.918.3299 
ken.bergschultz@aecom.com 

AECOM 
4135 Technology Parkway 
Sheboygan,Wl53083 
T 920.458.8711 F 920.458.0550 
www.aecom.com 

From: Frey, Jesse [mailto:JFrey@wm.com] 
Sent: Wednesday, March 24, 2010 5:04 PM 
To: Bergschultz, Ken; Impens, Jeffrey 
Cc: MMinch@Geosyntec.com; KHuynh@Geosyntec.com; CScott@Geosyntec.com; Keith Suga; Jeff Griffin; Kaohi, Jeffrey; 
Christine Erorita 
Subject: FW: Paddlewheel 

Kenny and Jeff, 

.ached is what GBI is proposing to order for the paddlewheels. These HDPE models look like a good fit for use in the 
leachate pond. Please let us know what you think. 

Thanks, 



Jesse Frey 
Engineer 

·,ste Management of Hawaii 

460 Farrington Hwy. 

Kapolei, HI 96707 
Ph: 808-250-0574 
Fax: 808-668-1366 

From: Keith Suga [mailto:keiths@goodfellowbros.com) 
Sent: Wednesday, March 24, 2010 11:22 AM 
To: Frey, Jesse 
Cc: Kaohi, Jeffrey; Jeff Griffin; Christine Erorita 
Subject: FW: Paddlewheel 

Jesse, 

Please see attached product information for proposed paddle wheel aerators. The S HP would be a special order item, 

so if we could get a preliminary ok based on the information provided then we can have them actually work up shop 
drawings if necessary. Please ignore the first page as it's just a proposal sheet for GBI from our sub. 

Keith 

From: Randall Nishimura [mailto:ronsrandy@hawaiilink.net) 
nt: Monday, March 22, 2010 12:10 PM 
.: Keith Suga 

Subject: Paddlewheel 

Attached please find our proposal for 2 each 5 hp paddlewheels. Please advise if you have any 
questions. I've enclosed cuts for evaluation. These are made of HOPE. 

Randall Nishimura 

Ron's Electric Inc. 
PO Box 311 
Lihue, HI 96766 

Ph 808-245-4611 
F 808-246-9515 
C 808-639-0101 

CONFIDENTIALITY NOTICE: If you have received this communication in error, please nolify us imme<liately. This message is intended only for the use of th& 
per.;on, firm, or company tt is addressed, and may contain information that is privieged, confidential and exempt from disclosure under applicable law. If the reader 
of this message is not the intended recipient, you are hereby notified that any dissemination, distribution or copying of this information is prohibited. 

Waste Management recycles enough paper every year to save 41 million trees. By not printing 
is email, you can help save even more. 

2 
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MIX DESIGN FOR PORTLAND CEMENT CONCRETE 
(Al'PROIIAL OF MIX DESIGN 8Y OA ENGINEER REOOIRED PRIOR TO USAGE IN CONCI\ETl: WO!!K) 

TO: QUALITY ASSURANCE ENGINEER 

FROM: GOODFELLOW BROS. 

PROJECT Kel<aha Landfil 
LOCATION'. 

OOT4-151 

DATE: 4/2812010 

CV.SS: STATE <I000-67(4000PSI) .....-.16wllbeSUl)!)lledt,yO. Thf.-tnc. 
MIX NUMBER; ST4067 
PLACEMENT: 

DESIGN WEIGHTS PER CUBIC YARO 

MATC'.OIA CEIIENT 3Ctll57 3flffr -E 
Tl'PEl&ll ... 13 '"°" '"oa 

SOURCE: HAWAIWI t<AIJAlAA KMW .,...,, KI\IJA!Ar--' 
sso·wrst.BS 705 0 1474 972 
SP. GR/IV: 3.15 2.82 2.85 2.92 
All. 'JOL; 3.59 0 8.01 5.34 

%MOISTURE 2.7 3.9 4.7 
'Jr. A8SORPTIOtl 2.7 2..ij 3.2 
rv'IDOCCTION$ 1',,: 0 l 1.6 
r"'nDDC'f'" T10N LBS 0 14 15 

..... ...; ... ./4.~~ 0 1438 937 
"W/C RATIO 

SI.UMP: --''\l,_" ____ _ 
UT/Wf 149.8 
TEMP 71.5 
YIELD: 100.7% 

. SUBMITTED BY:~ ,L,f:f'd 
• WlflJIHD=it""REYNOLOS 

·CONCRf;TE Ot;SIGN TECHNICIAN 

SAND 

KEIW1/\ 
713 
2.57 
4.45 

8 .5 
2 .8 
5.7 
41 
754 

WATER AIR% TOTM.IFT3 

COUNTY 
300 3 • 4114 

1 
4 .81 0.81 27 

-70 
230 4114 
27.6 GAll-ONS/ Y03 

0 lOVr:HT 
0 . !OVY03 

Uni! Wt.: 152.38 lbslft3 

70AY ~ 

280AY _..-!.7~87~0---'--
280AY _ __:1c::8::..10=----

Prime ConU*tor 

MIX o£SIGH SU8,,lfCT TO¥COIFIICATIOH 'JO MANTAN'f1QA $TRBIOn4, WORJWIIJTY,N«J/Oft SETflMG TME. 

l.f"ON:NU'tl"f'ALAT J09 Sl'Tf. UPTO ONE (0 GH. °'" WATOtlcuec. 'tN'rl:> IMYOf~ ONCE. P'ROVIOEOw.xM.IM 
Sl!J14>.SNOTEXCEEDEQ.MmwmeNtoMINl11'6Sf'ROMTIMIEOIBAlCKM).f.A.W. AS1UCM--.11.7. 





AppendixD 
Requests For Information 



LIST OF REQUESTS FOR INFORMATION 

Phase II Lateral Expansion, Cell 1 Base Liner Construction 

Kekaha Sanitary Landfill 

M ay 2S, 2010 

Geosyntec Consultants, Inc. 

WASTE UNIT 

NEW LEACHATE 
RFI CELLS crus 

SPECFICATION/ DRAWING TinE EVAPORATION 
NO. lC&lD lA&lB 

POND 

#1 02330 Sand Compaction ./ ./ ./ ---
#2 02330, Part 3.01 Subbase Proof Rolling with 20-ton Roller ./ ,I ' ,I 
--- ---

#3 02072, Part 2.04 Interface Shear Strength ,I ,I --- --- ---- ~ 

#
4 

02058, Part 3.05, and 
Perimeter Berm Anchor Trench ,I ,I ~ Drawings 11 &~ --

#5 02072, Part 2.04 Interface Shear Streogth ./ I ./ 

#6 02062, Parts 2.01 & 2.02 Granular Drainage Materials ./ ./ --- ---

-E, #7 Drawing 2 Existing Forcemain to be Removed ,I ---#8 Orawing3 ~ As-Built Subgrade Survey ,I - ---- ---
#9 Orawing9 Headwall Structure for Infiltration Basin ,I 

--- I•---

#10 Drawing 18 Pipe Penetration Air Test I ,I ,I 
--- • I·-,-- -'-

#11 Drawing 22 Gas Monitoring Probe Construction 

~ 
./ - -- --- ---

#12 02074, Part 3.02 Hydrated GCL ,I 
--- --- --- --- --- • I · ->-

#13 02074, Part 3.02 HOPE Pipe p~ Tests 

,I 

I 
,I --- . ---,/-

#14 Drawing 11 NLEP 2-lnch Granular Protection Layer 

#15 15019, Part 2.020 HOPE Cleanout Flange and Fasteners ,. ./ ,I -#16 02075, Part 3.03A Heat Bonding of 16 oz/sy Geote><tlle ./ ./ ./ 

# 17 Drawing 13 2-inch HOPE Flatstock in NLEP ,I --
#18 Drawing 22 Gas Monitoring Protective casing ,I ,I -- -- - -
#19 Drawing 18 Backfill of Void Below Pipe Penetration ,I ,I 

--- --- --- I · - >--
#20 02062, Part 2.028 3/8-lnch Minus Operations & Protection layers ,I ,I ,I 

#21 Drawing 13 Batten Strip for Aerator Support Pad ./ 

#22 Drawing 15, Details 2 & 3 Cell Separator Geotextlle Anchoring ,I fi --- • I·---

' #23 Drawing 17, Detail 6 Temporary Cell Termination ___ I ./ --- ---
#24 02072, Part 2.04F Interface Shear Strength ./ 

Page 1 of 1 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii RFINo.: 

ATTN: Jesse Frey Request submitted: 

Project Kekaha Sanitary Landfill 
Phase II Lateral Ex. ansion 

Specification Reference: 02330 --------
Subject: D Discrepancy ~ Clarification D Other 

Request: 

Reply: 

Approximately 38,000 of onsite native sand material will be embanked in the bottom 
of Cell I. We believe e material may have a higher variance than the specified ±2% of 
optimum moisture ntent due to its close proximity to the water table, please clarify if 
alternative meth s of testing will be developed to measure compaction when near the 
existing water t le. 

Signed: JefJM. Griffin 

Date: January 6, 20 I 0 ______ .................. ____ _ 

Signed: 

Date: 

Request VIA: D Telephone 
File 

D Facsimile [K} Email 
Copies to: 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 24 I -4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii RFINo.: 2 ~--------- ---
AlTN: Jesse Frey Request submitted: _J_an_ua_ry..._7~

1
_2_0_10 _ _ _ ___ _ 

___________ __ Respond requested by: _K_ei_th_S--'ug .... a ________ _ 
Project: Kekaha Sanitary Landfill 

Phase II Lateral Expansion 

Specification Reference: 02330,3.0 IC Plan Reference: 

Subject: D Discrepancy [Kl Clarification D Suggestion D Other 
......................... .................. ........................................................................................................................................................................ __ 
Request: 

Reply: 

Per the above referenced specification section a 20 ton roller is required to proof roll 
subbase to identify areas of soft material. We currently have a 10 ton vibratory roller 
on island that we would like to utilize for all of the projects proof rolling and 
compaction needs. Please advise if this is acceptable. 

Signed: Keith Suga 

Date: January 7, 20 I 0 

·····································---··· .. ························ .. ····-············-····················· ......................... ········-············ 

Change in the above referenced specification is acceptable as long as compaction is still 
achieved as specified and that visual observation of prepared areas, when traversed by 
loaded vehicles, do not demonstrate pumping or soft areas. Repair and fix pumping or soft 
areas encountered as specified. 

Signed: 

Date: 1/9/2010 

Request VIA: D Telephone 
File 

D Facsimile [Kl Email 
Copies to: 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii RFINo.: 4 .....;.. ___________ _ 
ATTN: Jesse Frey Request submitted: February I, 20 I 0 

______________ Respond requested by: _K_ e1_·th_ S_u..,.g __ a ________ _ 
Project: Kekaha Sanitary Landfill 

Phase II Lateral Expansion 

Specification Reference: Section 02058, 3.05 Plan Reference: _D_W_G_I_I ___ ___ _ _ 

Subject: D Discrepancy []) Clarification D Suggestion D Other 

............................................................................................ __ _ ---.............................. __ _ 
Request: 

Per plan drawing no. 11 the anchor trench for the Leachate Pond is to be excavated at a 
depth of about 4' by 4' wide. Due to the physical nature of the onsite sand material we 
feel excavating the anchor trench vertical will be difficult to achieve and maintain. We 
also have concerns with the triangular area within the anchor trench that calls out 
"backfill and compact anchor trench prior to geocell installation. We would like 
clarification on how we are to compact onsite sand material on a one to one slope within 
a 4' wide anchor trench. We would like to recommend running out the liner and 
eliminating the anchor trench. This would address vertical trenches and compaction in 
the anchor trench prior to geocell installation. A similar situation occurs with the cell 1 
anchor trench with the vertical walls. Please advise how to proceed with leachate pond 
and cell 1 anchor trench work. 

Signed: Keith Suga 

Date: February I 1 2010 
.. • ............... ,, ,,,, .. , ............. .................................................................... ,,, _____ ············--······-··-------



Reply: 

GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

Based upon discussions with Presto and evaluating your concerns on the geometry of the 
anchor trench shown on Drawing 11 for the leachate evaporation pond, the anchor trench 
can be modified. The anchor trench is required for anchoring and protecting the end of the 
geosynthetics. The anchor trench can be modified to a "vee" shape which can be cut by a 
dozer or grader to a I : I slope. The dead man for the geoweb requires the overburden and 
proper compaction to perform as designed. The revised leachate evaporation pond anchor 
trench will remain to be 4 feet deep with a I: I slope along the pond side and shaped on the 
opposite side to fit construction needs. The geosynthetics of the pond will be required to be 
placed at least 4 feet into the anchor trench. The location of the dead man remains the same 
as shown on the drawing. The anchor trench will need to be compacted in I foot lifts with 
the final lift tested by nuclear density moisture gauge at an interval of I test per I 00 If of 
anchor trench. Compaction requirement is 90% maximum dry density of the Modified 
Proctor. A revised Drawing #11 will be provided. The anchor trench for Cell 1 along the 
perimeter berm can be cut in the same "vee" format to the design depth of2 feet. A revised 
detail will be provided as well. 

Signed: 

Date: 2/8/10 

Request VIA: D Telephone D Facsimile [Kl Email 
Copies to: File 



Klm Hu nh 

From: 
,t: 

_ .. oject: 

Fyi 

Chris Scott 
Friday, March 05, 2010 7:44 PM e",IIH?b w-. RFI #8 

From: Bergschultz, Ken <KEN.BERGSCHULTZ@aerom.com> 
To: Frey, Jesse <Jfrey@wm.com>; Irnpens, Jeffrey <Jeffreylrnpens@aecom.com> 
Cc: Keith Suga <keiths@goodfellowbros.rorn>; Jeff Griffin <jeffg@goodfellowbros.rorn>; Kaohi, Jeffrey 
<jkaohi@wm.rorn>; Mike Minch; Chris ScQtt 
Sent: Fri Mar OS 21:18:29 2010 
Subject: RE: RFl #8 

Jesse, 

I have reviewed RFI #8 in regards to the acceptability of the subbase gade elevation for the evaporation pond. I am 
approving the points as shown as the purpose of the pond is retention and evaporation. The design of the pond also has 
defined factor of safety of 3.0 for volume retention. 

However, the remaining control points which define the west crest and sldeslope should be brought to within closer 
tolerance of 0 .10. 

Also during deployment, ensure installation and deployment techniques that will not erode or reduce the crest of slope 
elevations. 

1 questions, please let me know. 

Kenneth J . Bergschultz, PE 
Office Manager, Midwest Region 
Environment 
D 920.451.2452 C 920.918.3299 
ken,bergschultz@aecom.com 

AECOM 
4135 Technology Parkway 
Sheboygan, WI 53083 
T 920.458.8711 F 920.458.0550 
www.aecom com 
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Geosyntec Consultants, Inc. 
475 141h Street, Suite 400 Oakland, California 94612 

(510) 836-3034 phone (510) 836-3036 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii RFINo.: 12 -------------
ATTN: Jesse Frey Request submitted: 17 March 2010 .....:...:....:..;==.::..:.:...::..::..c:....::.... ______ _ 

_____________ Respond requested by: Mike Minch, Geosyntec 
cc: Hari Shanna, Chris Scott Project: Kekaha Sanitary Landfill 

Phase II Lateral Expansion 

Specification Reference: 02074, Part 3.02F Plan Reference: 

Subject: D Discrepancy ~ Clarification D Suggestion D Other 

Requests: Section 02074 Part 3.02F of the specifications specifies removing "GCL exposed to 
moisture and prematurely hydrated prior to placement of overlying material" and 
replacing with new GCL Following the initial GCL deployment on 15 March, a brief 
rain event exposed the GCL to moisture, resulting in partial hydration of the deployed 
material. Such rain events are common and are expected to continue throughout the 
construction of the NLEP and Cell I. As discussed during the 16 March construction 
meeting, unacceptably hydrated GCL should be removed and replaced with new GCL. 
However, partially hydrated GCL may still function as designed and be acceptable if the 
degree hydration is minimal. As requested by AECOM, we propose following field 
verification method to deterinine the acceptability of partially-hydrated GCL: 

If hydration is suspected, cut open a sample of the partially hydrated GCL in question to 
expose and inspect the sandwiched bentonite. If the bentonite granules remain separate 
and fall out of the cut, then accept the partial hydration and patch the test area per the 
specifications. If the bentonite granules have swollen, stick together, or otherwise 
appear hydrated, then remove the hydrated GCL and replace with fresh, unaffected 
GCL. 

Please confirm whether this proposed field verification approach is consistent with the 
design intent. 

Signed:~~ 
Date: 30 March 2010 



Geosyntec Consultants, Inc. 
475 14th Street, Suite 400 Oakland, California 94612 

(510) 836-3034 phone (510) 836-3036 fax 

Reply: This response to RFI #12 is formal and coincides with the verbal approval to the 
proposed procedures as discussed in the project weekly meeting on March 16, 
20 I O and presented above. 

Signed: 

Date: os/11/10 

Request VIA: D Telephone D Facsimile [X] Email 
Copies to: File 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: 
ATfN: 

Waste Management of Hawaii 
Jesse Frey 

RFINo.: 
Request submined: 
Respond requested by: 
Project: 

14 
March 18, 2010 
Keith Suga 
Kekaha Sanitary Landfill 
Phase II Lateral Expansion 

Specification Reference: 02062 Plan Reference: Drawing# 11 

Subject: D Discrepancy ~ Clarification D Suggestion D Other 

Request: As illustrated on Drawing # 11 detail I there is a 2" granular protection layer that is to 
be installed above the granular operations layer and separated by a non-woven 
geotextile. We have concerns with constructability of the granular protection layer. 
Running any type of equipment on 2" of 3/8" gravel will potentially damage the 
geotextile. Can this detail be modified to still meet the intent of the design yet make 
installation more feasible? 

Signed: Keith Suga 

Date: March 18 2010 

-----------................................................................................................................. .................................................... . 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

Reply: As noted in our project discussions, the separator gootextile for the leachate 
evaporation pond is an indicator of"potential damage" to the underlying 
geomembranes from aerator or other operations when the pond is operation. The 
placement of the 2 inches of granular protective layer will need to be coordinated 
such that damage to this geotextile is does not happen. 

Noting placement of the granular protection layer consists of a large surface area, 
placement of bulk material over the geotextile has been proposed by GBI. To 
verify no damage is done to the geotextile, a small portion of the pond should 
evaluated for placement techniques ("test pad"). GBI will be initially allowed to 
use a "gator" type vehicle traversing over a minimum of I foot of material above 
the separator gootextile to bulk stage granular material. The material is then to be 
pushed and raked into place by hand as needed. A portion of the geotextile is to 
be exposed where the "gator" traversed to determine visually no damage has 
occurred. If damage has occurred, repair or replace the geotextile as needed. The 
geotextile upon observation should not be thinned, contain any holes, and all field 
seams/repairs intact. 

If damage is observed, repeat "test pad" process by increasing thickness of road 
until damage is no longer encountered or change vehicle type and placement 
technique. 

Signed: 

Date: 4/26/10 

Request VlA: D Telephone 
File 

D Facsimile @ Email 
Copies to: 



Northwest Linings & Geotextile Products, Inc. 
21000 77.., Avenue South Kent, WA 98032 
Phone (253) 872-0244 Fax (253) 872-0245 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii RF1No.: 16 
A1TN: Jesse Frey Request submiued: April 6, 20 I 0 

Respond requested by: 

Project: 

Joel Mondragon, Northwest 
Linings 
Kekaha Sanitary Landfill 
Phase II Lateral Expansion 

Specification Reference: 02075, Parts 3.03A Plan Reference: 

Subject: D Discrepancy [RI Clarification D Suggestion D Other 

......................................................................................... ___ _ 
Requests: Sect-ion 02075 Part 3.03A specifies to "sew patch in place or thennaJJy bond" for 

repairs of the geotextile, but that thermal bonding requires the engineer's approval. 
Thermal bonding of the geotextile is anticipated to be used at the T-intersections of 
deployed panels and for repair patches, as well as along the Phase II/Cell 1 tie-in as 
allowed by the Construction Drawings (Detail 4, Drawing 15). Please confirm that 
thermal bonding with a Leister is an approved method for geotextile patching within 
Cell 1 and the new leachate evaporation pond containment systems. 

Signed: 
Date: April 6,2010 

Reply: Thermally bonding of repairs as presented above and approved in the weekly 
construction meeting discussion are approved methods. 

This seam type will also be applicable cushion/separation geotextile flap in the 
leachate evaporation pond along the toe of slope between the geocells and granular 
operations layer. 

Close attention during thermal bonding show be maintained to insure no burnouts or 
holes. 

Signed: 

Date: 04/12/10 

Request VIA: D Telephone 
File 

D Facsimile [K} Email 
Copies to: 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-4601 phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii 
ATTN: Jesse Frey 

Specification Reference: 

Subject: D Discrepancy Qg Clarification 

RFINo.: 17 
Request submitted: 
Respond requested by: 

April I, 2 
Keith S a 

Project: a Sanitary Landfill 
P. ase II Lateral Expansion 

Drawing#l3 

0 Other 

Request: Per drawing no. 13 details I and 2" flatstock is required to be installed under the 
leachate aerator support pad. e currently are not able to find 2" flatstock locally and 
would like to propose insta · g two layers of 1" flatstock as a substitute. We appreciate 
your input to give us mo options. Please advise. 

Signed: Keith Suga 

Date: April 1, 2010 ______________ ,,_, ........ , __________ _ 
Reply: 

Signed: 

Date: 

Request VIA: D Telephone D Facsimile [K] Email 
COpies to: File 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-460 I phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii 
A1TN: Jesse Frey 

Specification Reference: Section 02062, 
2.02B 

RFI No.: 
Request submitted: 
Respond requested by: 
Project: 

Plan Reference: 

20 
April 12, 2010 
Keith Suga 
Kekaha Sanitary Landfill 
Phase II Lateral Expansion 

Subject: D Discrepancy ~ Clarification D Suggestion D Other 

-------------------------············· .. ·········---
Request: We recently received the results back for the 3/8" material which indicates a gradation 

of l 00% passing the ½" sieve, 93% passing the 3/8" sieve and 0% passing the #200 
sieve. The penneability of 4.1 x I CY'-I meets the specifications. Specifications call out 
a max particle size of 3/8". Can this material be utilized for the operations later in the 
cell and the protection layer in the leachate pond? Please advise. 

Signed: Keith Suga 

Date: April 121 2010 
.............................. __ _ -------.................................................... . 

Reply: I have reviewed the site permit Section B 1.b.viii and l .c.x and did not see a defined 
maximum for the particle size and in review of the ER calculations this particle size 
does not affect any of the calculations since the penneability is greater than specified. 
This test result will be acceptable given the application of the operations layer for 
Cell I and protection layer in the leachate pond. All remaining tests should meet the 
100% Jess than½" sieve, a minimum of93% passing the 3/8" sieve, and less than 5% 
passing the #200 sieve and acceptable interface friction angle test results. 

Signed: 

Date: 4/14/10 

......................................................... ________________________ _ 
Request VIA: 
Copies to: 

D Telephone 
File 

D Facsimile [Kj Email 



Precisio, ,synthetic Laboratories# G100274 GRAIN SIZE ANAL, ASTM D 422 Job No.: ;B 
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CONSTANT-HEAD PRESSURE PERMEABILITY TESTS 
ASTM D 2434 

PROJECT Precision Lab# G100274 

Job No 2001-068 

Sam le 318" minus quarry sand 

As Rec'd As Tested 

6815.3 Tare 

10040 lnit. Wet wt 

1 

94.0 

Sam le 

As Rec'd 

Sam le 

As Rec'd 

Sat. Wt. 10140 

Trimmed Wt. 10140 

%water 

Dry Density pct 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

% water 

Dry Density 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

% water 

Dry Density 

4.1 

94.0 

K = coefficient of permeability (cm/sec) 
L = sample height = 11 .633 cm 
A= area of sample = 182.322 cm2 

Start 

Wt. 

PSI 

Start 

Time/Day 

11 :20:00 

11 :22:00 

11 :23:00 

11 :24:00 

0.4 

Wt. Time/Day 

PSI 

Start 

Wt. Time/Day 

PSI 

H = Hydrostatic head (cm of H2O) 1 psi = 70.43 cm 

Date 419/2010 

By LO 

Sto 

Wt. Time/Day cc k (cm/sec) 

11 :20:10 1800 4.1E-01 

11 :22:10 1821 4.1 E-01 

11:23:10 1855 4.2E-01 

11:24:10 1834 4.2E-01 

Total (Ave.) 7310 4.1 E-01 

Sto 

Wt. Time/Day cc k 

Total (Ave.) 

Sto 

Wt. Time/Day cc k 

Total (Ave. 

K : QL / Aht 



GOODFELLOW BROS., INC. 
P.O. Box 3029 Lihue, Hawaii 96766 

(808) 241-4601 phone (808) 241-4605 fax 

REQUEST FOR INFORMATION 

TO: Waste Management of Hawaii 
ATTN: Jesse Frey 

Spe<:ification Reference: 

RFINo. : 21 
Request submitted: April 19, 2010 
Respond requested by: Keith Suga 
Project: Kekaha Sanitary Landfill 

Phase II Lateral Expansion 

Plan Reference: Drawing 13 Detail 3 

Subject: 0 Discrepancy O Clarification ~ Suggestion 0 Other 

Request: Per drawing no. 13, detail 3 we are getting ready to install the leachate aerator support 
pad. If you look at detail 3 on that sheet it calls out a 3/8" x 2" stainless steel flatbar 
batten strip. My steel supplier has checked and said that is typically a non-stock item in 
the islands. What is readily available though is ¼" x 3" stainless steel flatbar. Can we 
substitute the ¼" in place of the 3/8"? Please advise 

Signed: Keith Suga 

Date: April 19, 2010 

Reply: The ¼" x 3" SS flat bar is an acceptable substitute for the batten strip. 

·················•·· ································--- ---
Request VIA: 
Copies to: 

D Telephone 
File 

D Facsimile 

Signed: 

Date: 4/26/10 

WEmail 





AppendixE 
Daily Field Reports 
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Geosyntect> 
consultants 
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~E MANAOEMEM'I 

' 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 001 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 12 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. I introduced myself to Jeffery Kaohi (District Manager). Mr. Kaohi showed me around the site 
and identified the secure area for storage of the nuclear gauge. The nuclear gauge is currently in locked and 
secure in the building. 

1000 I attended the weekly construction meeting for the project. See meeting minutes for meeting discussions. 

1100 I returned from the weekly construction meeting. 

During the weekly construction meeting, Goodfellow Bros. identified a concern with shipping soil samples to the 
mainland for interface direct shear testing. Geosyntec was requested by Waste Management to assist with the 
shipping and collection of interface direct sh.ear samples. 

Keith Suga {Goodfellow Bros. Superintendent) and I identified the site-specific soil which will be used for the 
construction of the subbase material and compacted fill in the Cell 1 and the new leachate evaporation pond 
(NLEP) embankments. I collected two (2) 5-gallon buckets of the sandy compacted fill material which was 
stockpiled along the southern end of the site. 

Keith identified that the borrow source for the 3/8-in minus Cell 1 operations layer /NLEP granular protection 
layer material and the 1 ½-in minus granular Cell 1 granular drainage layer/NLEP granular operations layer 
material will be provided by Kauai Aggregate. Keith and I traveled to the quarry to collect samples of the 

proposed materials. 

I spoke with Scott Pingrey (contact number 808.652.1050) of Kauai Aggregate Quarry. Mr. Pingrey identified 

the proposed materials (3/8-inch minus quarry fines and 1½-inch base course) which was stockpiled at the site 
and proposed for construction. The material visually appeared to have over 20% fines content (vs. 5% passing 
#200 US Sieve per the specifications). However Mr. Pingrey assured me that if the material does not meet the 
project requirements the quarry would adjust the screening operation to meet the project requirements. 

I collected samples of the 3/8-inch minus drainage gravel and 1½-inch base course for interface direct shear 

and conformance testing. 

Keith and I traveled to FedEx to ship the samples under Precision Geosynthetics Laboratory's soil permit. The 
samples were received by FedEx and are pending shipping approval by the Agricultural Inspector. 

•,;30 I left the site. 
/'"'I 

Chris Scott 
(__Y_( J I\ 

_ / ~!... ~v V 
cc .. __ .!.!.M'-"1k,,e'-'M""'-1n,,,c,.,_h __ 

Printed Name Signal\Jre 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Dailies\Final\01_Jan 12_CS.doc 
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Geosyntect> 
consultants 

w Kekaha Landfill 

Kekaha, Kauai, Hawai; 

DAILY FIELD REPORT Report Sequence No.: 002 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 13 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. already on site. 

Equipment on site during construction: 

Deer 3500 Excavator, Caterpillar140H motor grader, Deer 644J front end loader, and a Komatsu backhoe. 

Clearing and Grubbing 

The contractor is working to clear and grub the area of the Cell 1 containment system and the new leact 
evaporation pond (NLEP). The spoils are hauled to an onsite stockpile approved by the Owner. 

Interface Direct Shear 

I received a call from Nad (USDA inspector). Precision Geosynthetics Laboratory's soil sample permit was 

approved and validated. However, based on the permit requirements, the soil samples must be dual contained 
in a sealed water tight container. Nad has requested that I return to Fed Ex to remove the soil samples from the 
buckets, place the soils in plastic bags, seal the bags, and then replace the bags in the buckets and place the 
water tight covers on the buckets. 

I returned to Fed Ex and corrected the shipping container condition. Nad approved the soil samples for delivery 
to Precision Laboratory. 

1630 I left the site. 

Chris Scott cc:._~M=ik=e~M=i..,.nc""'h"----
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion COA)\Oaities\Flllal\02_Jan 13_CS.doc 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

consultants 
''--- - --- -------- ---------'' ''----- -----------------

DAILY FIELD REPORT Report Sequence No.: 003 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai. Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: IDAY: 14 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. already on site . 

Equipment on site during construction: 

Deer 350D Excavator, Caterpillar140H motor grader, Deer 644J front end loader, and a Komatsu backhoe. 

Clearing and Grubbing 

The contractor continues working to clear and grub the area of the Cell 1 containment system and the new 
leachate evaporation pond (NLEP). The spoils are hauled to an onsite stockpile approved by the Owner. 

Cell 1 Construction 

One (1) operator using a WB 146 Komatsu backhoe with a straight edge bucket and a laborer are working to 
expose the existing Phase II/ Cell 1 liner tie-in and stake the perimeter berm every 50 ft along the construction 
area in accordance with Note 4 on Drawing 4 of the Construction Drawings: • The contractor shall provide a 
survey stakeout of the perimeter berm and Phase II I Ce/11 liner tie-in prior to berm and Ce/11 construction: 

Esaki Surveying & Mapping, Inc. will be onsite next week to document the tie-in as-built condition. 

New Leachate Evaporation Pond (NLEP) 

The contractor is working to expose the force main piping to the NLEP. 

Interface Direct Shear Testing 

Cora Queja (Precision Laboratory) confirmed that all of the samples (eight 5-gallon buckets) arrived this 

morning at the laboratory. 

1630 I left the site. 

Chris Scott cc:. _ _ !.!.M!!!ik,,e,_.,M=inc,,c!!h __ 
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Oailies\Final\03_Jan 14_CS.doc 
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Geosyntec C> 
consultants 

w Kekaha Landfill 

Kekaha, Kauai, Hawa ii 

DAILY FIELD REPORT Report Sequence No.: 004 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 15 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. already on site. 

Equipment on site during construction: 

Deer 3500 Excavator, Caterpillar140H motor grader, Deer 644J front end loader, and a Komatsu backhoe. 

Clearing and Grubbing 

The contractor continues working to clear and grub the area of the Cell 1 containment system and the new 
leachate evaporation pond (NLEP). The spoils are hauled to an onsite stockpile approved by the Owner. 

cell 1 Construction 

The contractor has pot holed at 50-ft intervals along the Phase II / Cell 1 liner tie-in to identify the as-built 
condition. During excavation, a small area of the existing Phase II liner system was inadvertenUy damaged next 
to the anchor trench. Esaki Surveying & Mapping has provided the survey location of the damaged area: 

Repair location: N:55837.75, E: 1556683.57, El: 13.60 

The contactor will cover and protect the damaged area until repairs can be completed by Northwest Lining. 

Esaki Surveying & Mapping, Inc. is onsite to document the existing Phase II tie-in as-built condition. 

New Leachate Evaporation Pond fNLEP/ 

The contractor Is working to expose the force main piping to the NLEP. 

1330 I left the site to pick up field supplies. 

Chris Scott cc: _ ___,M=ik""e-"M"-'i!..enc:,:,.h,_ _ _ 
Printed Name 

P:\PRJ2003Geo\WMN<ekaha\WG1298 (Phase II. Celt 1 Expansion CQA)\Dailles\Final\04_Jan 15_CS.doc 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 005 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Monday DATE: DAY: 18 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0700 Mike Minch (Geosyntec Sr. Project Engineer) and I arrived on site. Goodfellow Bros. is currently off site. 

Keith Suga (Goodfellows Bros. Construction) has arranged for an informal meeting between Geosyntec and 
Dennis Esaki (Esaki Surveying & Mapping) to introduce the surveying team to the project CQA team 
(Geosyntec). 

Esaki Surveying and Goodfellow Bros. Construction appear to have a good understanding of the project 
specifications and survey requirements for the project. 

Keith escorted Mike and I to the Kauai Aggregate Quarry to meet with Scott Pingrey (Kauai Aggregates 
Superintendent). Mr. Pingrey showed us around the quarry and identified the materials proposed for use during 
construction. Although the materials required for the project have not yet been processed, similar materials are 
currently being processed which are close to the gradation required by the Kekaha project specifications. 

Mr. Pingrey assured Goodfellow Bros and Geosyntec that the quarry has the capabilities to meet the project 
specifications for the proposed materials and that an onsite laboratory would be utilized to verify that the 
material is in conformance. 

1230 Mike and I left the quarry. 

Chris Scott cc:._-'M:.:.=ik..,e..,_M,.,,,i.,.nc""h'----
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\Final\OS_Jan 18_CS.doc 
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Kekaha Landfill 
Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 006 

PROJECT: Kekaha landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest linings 
Cell 1 Base liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 19 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0800 Mike Minch (Geosyntec Sr. Project Engineer) and I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site during construction: 

Deer 3500 Excavator, Caterpillar140H motor grader, Deer 644J front end loader, and a Komatsu backhoe. 

Equipment arrived on site today: 

Caterpillar 740 articulated haul truck, Caterpillar 06 LGP dozer, and an Ingersoll-Rand SD122DX rubber tire 
smooth drum vibratory compactor. 

1030 Mike and I attended the weekly construction meeting. See meeting minutes for discussions during the meeting. 
1200 Returned from construction meeting. 

Clearing and Grubbing 

The contractor has completed the clearing and grubbing the Cell 1 subbase. 

Ce/11 Construction 

The contractor has proof-rolled the subbase using an Ingersoll-Rand SD122DX rubber tire smooth drum 
vibratory compactor. The subbase condition was visually observed to be firm and non-yielding in accordance 
with the project specifications. 

The contractor identified the haul truck (Caterpillar 740 articulated haul truck) to be used to haul compacted fill 
material to construct the Cell 1 subbase grades. Before placement of the compacted fill material, a loaded 
Caterpillar 740 haul truck was driven over the subbase to verify that the equipment does not damage the 
existing condition. Visual obS8fVation indicated that the equipment does not damage the existing subbase. 

1500 I left the site. 

Chris Scott cc: _ _,M.,,,,1"'·k""e""M""in""c,,,.h,.._ __ 
Printed Name Signati.e 

P:IPRJ2003Geo\WMl\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Dailies\Final\06_Jan 19_CS.doc: 
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DAILY FIELD REPORT Report Sequence No.: 007 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 20 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0800 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site during construction: 

Deer 350D Excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar D6 LGP dozer, and an Ingersoll-Rand SD122DX rubber tire 
smooth drum vibratory compactor. 

Equipment arrived on site today: Caterpillar 735 articulated haul truck. 

Clearing and Grubbing 

The County of Kauai has removed the majority of the green waste and white goods from within the new 
leachate evapor~tion pond (NLEP) construction area. 

New Leachate Evaporation Pond (NLEP} 

The contractor has cleared the area and proof-rolled the perimeter of the NLEP area to received compacted fill. 
The area was proof-rolled using an Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

The subbase was observed to be firm and non-yielding in accordance with the project requirements. 

Cell 1 Construction 

Jesse Frey (Waste Management of Hawaii) notified me that AECOM (design engineer) would be preparing a 
revision to the Cell 1 design based on the re-surveyed western property line. The contractor has temporarily 
suspended construction within the Cell 1 construction area pending the revised grading plan from AECOM. 

1500 I left the site. 

Chris Scott cc:. _ __,M=ik,,.e-"M"'i'""nce.:.h.,__ __ 
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Dailies\Final\07_Jan 20_CS.doc 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 008 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 21 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0800 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site during construction: 

Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, Caterpillar 740 articulated haul 
truck, Caterpillar 735 artiwlated haul truck, Caterpillar 06 LGP dozer, and an Ingersoll-Rand SD122DX rubber 
tire smooth drum vibratory compactor. 

Equipment arrived on site today: Hitachi 450 LC excavatorEquipment removed from site today: Deer 3500 
Excavator. 

New Leachate Evaporation Pond (NLEPI 

The contractor has begun to excavate the NLEP to construct the design grades. The excavated material is 
being placed along the ·west· side (shrimp ponds side) of the NLEP to construct the design grades along the 
perimeter. 

The compacted fill material is being placed using a Hitachi 450 LC excavator. The lifts are uniformly graded to 
an 8-inch loose lift, moisture-conditioned using a water truck, and then compacted using an Ingersoll-Rand 
SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort was in accordance with the project 
specifications. 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-02 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW-001. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

Cell 1 Construction 

The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1500 I left site. 

Chris Scott cc:. _ __,M=ik.,.e...,M.:.:.in'""c""h'----
Printed Name 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cel 1 Eiq>anSion COA)\Oailies\f"tnal\08_Jan 21_CS.doc 
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Kekaha, Kauai, Hawaii Geosyntect> 
consultants , ____________________ __,, 

DAILY FIELD REPORT Report Sequence No.: 009 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 22 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0800 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the western side of the pond to construct the design grades along the perimeter. 

The compacted fill material is being placed into a Cat. 735 articulated haul truck using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the perimeter berm of the 
NLEP. The lifts are uniformly graded to an 8-inchl loose layer using a Cat. D6 LGP dozer, moisture-conditioned 
using a water truck and then compacted using a Ingersoll-Rand SD122DX rubber tire smooth drum vibratory 
compactor. Several field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge indicate 
the compaction effort was in accordance with the project specifications. 

A 3--inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-13 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW--002. The sample will be used to compare the in-place moisture and density as 
measured by.the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

A bulk sample of the compacted fill (onsite soils) was collected from within the field density test location FDT-
13. The sample was placed into a 5-gallon bucket labeled SB--003 and then shipped via Fed Ex to Precision 

Laboratories for conformance testing. 

Ce/11 Construction 
The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1500 I left the site and traveled to Fed Ex to drop off sample SB-003. 

Chris Scott 
( ~~ cc: Mike Minch 

Pnnted Name Signature 

P :IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\Fina~09_Jan 22_cs.c1oc 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 010 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 25 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the "north' side (mountain side) of the pond to construct the design grades along the 
perimeter. 

The compacted fill material is being placed into a Cat. 735 articulated haul truck using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the perimeter berm of the 
NLEP. The lifts are uniformly graded to an 8-inch loose layer using a Cat. 06 LGP dozer, moisture-conditioned 
using a water truck and then compacted using a Ingersoll-Rand SD122DX rubber tire smooth drum vibratory 
compactor. Several field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge indicate 
the compaction effort was in accordance with the project specifications. 

A 3--inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-27 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW--003. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

Cell 1 Construction 

The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1600 I left the site. 

Chris Scott cc:. _ _ M=ik"'e'"'M""i""'nc""h~ - -
Printed Name Signature 

P:\PRJ2003Geo\WMIIJ<ekaha\WG1298(Phase II, Cell 1 Expansion CQA)\Oairie:s\10_Jan 25_CS.doc 
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PROJECT: Kekaha Landfill 
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PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 011 

WG1298 TASK NO.: 02 LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 26 MONTH: January YEAR: 2010 

WEATHER: Overcast and cloudy with rain in the morning. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

1000 I attended the weekly construction meeting. 

New Leachate Evaporation Pond fNLEP) 

Suspended construction today due to rain. 

Cell 1 Construction 

The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1400 I left the site. 

Chris Scott -ev~ cc:._~M=ik=e~M=i~nc=h~--
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\11_Jan 26_CS.doc 
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Keka ha Landfill 

Keka ha, Ka uai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 012 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 27 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0700 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated materia 
being placed along the "north" side (mountain side) of the pond to construct the design grades along the 
perimeter. 

The compacted fill material is being placed into two Cat. 735 articulated haul trucks using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the perimeter berm of the 
NLEP. The lifts are uniformly graded to an 8-inch loose layer using a Cat. 06 LGP dozer, moisture-conditioned 
using two water trucks and then compacted using an Ingersoll-Rand SD122DX rubber tire smooth drum 
vibratory compactor. Several field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge 
indicate the compaction effort was in accordance with the project specifications. 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-39 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW-004. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

Cell 1 Construction 

The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1600 I left the site. 

Chris Scott 
Printed Name Signature 

cc:_~M~ik~e~M~in~c~h~--

P:IPRJ2003Goo\WMI\Kekaha\WG1298 (Phase II, Cell 1 EXl)ansion CQA)\Oailies\Final\12_Jan 27 _CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 013 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 28 MONTH: January YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP} 

The contractor continues to excavate the NLEP to construct the design grades. The excavated material is being 
placed along the "north" side (mountain side) and "west• side (administration building) of the NLEP to construct 
the design grades along the perimeter. 

The compacted fill material is being placed into two Cat. 735 articulated haul trucks using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill directly onto the perimeter berm of the NLEP. The 
lifts are uniformly graded to an 8-inch loose layer using a Cat. 06 LGP dozer, moisture-conditioned using two 
water trucks and then compacted using an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory 
compactor. Several field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge indicate 
the compaction effort was in accordance with the project specifications. 

The contractor has begun to cut the NLEP slopes and floor to the final subbase design grades. During grading, 
an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually rolls the surface to 
maintain compaction. 

Ce/11 Construction 

The contractor has suspended construction within the Cell 1 area pending a design revision by AECOM (design 
engineer). 

1600 I left the site. 

Chris Scott cc:_~M=ik=e~M=in=c=h~--
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Oailies\13_Jan 28_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 014 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 29 MONTH: January YEAR: 2010 

WEATHER: Light rain during the day. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond f NLEP) 

The contractor continues to excavate the NLEP to construct the design grades. The excavated material is being 
placed along the "north" side (mountain side) of the NLEP to construct the design grades along the perimeter. 

The compacted fill material is being placed into two (2) Cat. 735 articulated haul trucks using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the perimeter berm of the 
NLEP. The lifts are uniformly graded to an 8-inch loose layer using a Cat. 06 LGP dozer, moisture conditioned 
using two water trucks and then compacted using an Ingersoll-Rand SD122DX rubber tire smooth drum 
vibratory compactor. Several field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge 
indicate the compaction effort was in accordance with the project specifications. 

The contractor continues to cut the NLEP slopes and floor to construct the final subbase design grades. During 
grading, an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually rolls the surface 
to maintain compaction. 

Ce/11 Construction 

The contractor's grade setter has begun to set stakes for the revised Cell 1 design grades. 

1600 I left the site. 

Chris Scott cc: __ M-1-·k=e~M-in~c-h~--
Printed Name Signature 

P:\PRJ2003Geo\WMN<ekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailles\14_Jan 29_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

. 

DAILY FIELD REPORT Report Sequence No.: 015 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 1 MONTH: February YEAR: 2010 

WEATHER: Warm and sunny during the day. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

1000 I attend the weekly construction meeting. 

00 Returned from the weekly construction meeting. 

New Leachate Evaporation Pond (NLEPJ 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the northern side (mountain side) of the NLEP to construct the design grades along the 

perimeter. 

The contractor has placed and compacted the compacted fill material to complete the NLEP subbase. The 
subbase was intentionally overbuilt to accommodate the lines and grades of the final product. The contractor 
continues to cut the NLEP slopes and floor to construct the final subbase design grades. During grading, an 
Ingersoll-Rand SD122DX rubber lire smooth drum vibratory compactor continually rolls the surface to maintain 
compaction. 

Cell 1 Construction 

No work in the Cell 1 construction area today. 

1600 I left the site. 

Chris Scott cc:. _ __,M=ikeece.,,MC!!in,_,,c.,,.h,..._ _ _ 
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Oallies\15_Feb 1_CS.doc 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 016 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 2 MONTH: February YEAR: 2010 

WEATHER: Light rain in the morning, sunny and warm during the afternoon. 

0730 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond INLEP/ 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the northern side (mountain side) of the NLEP to construct the design grades along the 
perimeter. 

The contractor has placed and compacted the compacted fill (onsite soils) material to complete the NLEP 
subbase. The subbase was intentionally overbuilt to accommodate the lines and grades of the final design 
The contractor continues to cut the NLEP slopes and floor to construct the final subbase design grades. During 
grading, an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually rolls the surface 
to maintain compaction. 

Ce/11 Construction 

No work in the Cell 1 construction area today. 

1600 I left the site. 

Chris Scott cc:_~M=ik=e~M=i=n=ch~--
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 017 

PROJECT: Kekaha Landfill 

LOCATION: Kekah,a, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 3 MONTH: February YEAR: 2010 

WEATHER: Cool and breezy during the morning, sunny and warm during the afternoon, 

0730 I arrived on site, Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP/ 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the "north" side (mountain side) of the NLEP to construct the design grades along the 

perimeter. 

The contractor has placed and compacted the compacted fill (onsite soils) material to complete the NLEP 
subbase. The subbase was intentionally overbuilt to accommodate the lines and grades of the final design. 
The contractor continues to cut the NLEP slopes and floor to construct the final subbase design grades, During 
grading, an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually rolls the surface 

to maintain compaction. 

Ce/11 Construction 

No work in the Cell 1 construction area today. 

Geosvnthetic Materials 

As of today, the following geosynthetics for the project are approved for delivery: 

CETCO Bentomat FWL GCL, Agru 60 mil double-sided textured HOPE Microspike geomembrane, Geocell 
System, 16 oz/sy nonwoven geotextile, and 6 oz/sy nonwoven geotextile. 

1600 I left the site. 

Chris Scott cc:. __ M=ik,,,e'--'M""""in"'ch'-'---
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 018 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 4 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0700 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

The contractor continues to excavate the NLEP pond to construct the design grades. The excavated material is 
being placed along the northern side (mountain side) of the NLEP to construct the design grades along the 
perimeter. 

The contractor continues to cut the NLEP slopes and floor to construct the final subbase design grades. During 
grading, an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually rolls the surface 
to maintain compaction. 

Ce/11 Construction 

The contractor has begun to place compacted fill (onsite soils} to construct the subbase design grades within 
Cell 1 {Cells 1C & 10). The existing subbase condition was scarified using a Caterpillar 140H motor grader, 
moisture conditioned using a water truck, and finally compacted using Ingersoll-Rand SO122DX rubber tire 
smooth drum vibratory compactor. 

The contractor is hauling the NLEP trimmings, which are being excavated to obtain final NLEP subbase grades, 
to the Cell 1 area to be used as compacted fill (onsite soils) material. 

The NLEP trimmings material is being placed into two Caterpillar 735 articulated haul trucks using a Hitachi 450 
LC excavator. The haul trucks then dump the material directly into the limits of Cell 1 (Cells 1C & 1D) 
construction. The lifts are uniformly graded to 8- inch loose layers using a Caterpillar D6 LGP dozer, moisture 
conditioned using two water trucks, and then compacted using an Ingersoll-Rand SD122DX rubber tire smooth 
drum vibratory compactor. Several field density tests {FDTs) using a Troxler portable nuclear moisture/density 
gauge indicate the compaction effort was in accordance with the project specifications. n ,.---, ,,...., 

Chris Scott ( ~ ( f: •/I -
J ~ V cc: Mike Minch 

Pnnted Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 4 February 2010 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at fl,. 
density test location FDT-1 using an Army Corps sampler. The sample was extracted by hand, capped at each 
end, and then labeled TW-001. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

1600 I left the site. 

Chris Scott cc:_~M=ik=e~M=i~nc=h~--
Printed Name Signature 

P:\PRJ2003GEOIWMI\KEKAHALANDFILL\WG1298\DAJL YS\.DOC 

2 of 2 



GeosyntecC> 
r w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants ________________________ , ----- - --------- - --------
DAILY FIELD REPORT Report Sequence No.: 019 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Friday DATE: DAY: 5 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0700 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar 140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, and an 
Ingersoll-Rand SO122OX rubber lire smooth drum vibratory compactor. 

Equipment arrived on site today: End dump "Bobcat" haul truck, HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

The contractor has temporarily suspended construction of NLEP earthwork. 

Ce/11 Construction 

The contractor continues to place compacted fill (onsite soils) to construct the subbase design grades within 
Cell 1 (Cells 1C & 10). The existing subbase condition was scarified using a Caterpillar 140H motor grader, 
moisture conditioned using a water truck, and finally compacted using Ingersoll-Rand SD122OX rubber lire 
smooth drum vibratory compactor. 

The contractor is hauling the compacted fill (onsite soils) material from the existing sand stockpile which is 
located west of the NLEP. The compacted fill material is being placed into two Caterpillar 735 articulated haul 
trucks and one end dump "bobcat" haul truck using a Hitachi 450 LC excavator. The haul trucks dump the 
compacted fill material direcUy into the limits of Cell 1 (Cells 1C & 10) construction. The lifts are uniformly 
graded to 8-inch to 10-inch loose lifts using a Caterpillar 06 LGP dozer, moisture conditioned using two water 
trucks, and then compacted using an Ingersoll-Rand SD122DX rubber lire smooth drum vibratory compactor. 
Several field density tests (FDTs} using a Troxler portable nuclear moisture/density gauge indicate the 
compaction effort was in accordance with the project specifications. 

1600 I left the site. 

Chris Scott oc:._--'M=ik..,e'-'-M,..i""'nch....,_ __ 
Printed Name Signature 
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' / w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

-....._ _____________________ ,,, -....._ ____________________ , 
DAILY FIELD REPORT Report Sequence No.: 020 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 8 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 LGP dozer, End 
dump "Bobcat• haul truck, HAMM 2420 (26,450 lb) rubber tire smooth drum vibratory compactor and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

The contractor has temporarily suspended construction of NLEP earthwork. 

Ce/1 1 Construction 

The contractor continues to place compacted fill (onsite soils) to construct the subbase design grades within 
Cell 1 (Cells 1C & 10). 

The contractor depleted the existing sand stockpile which is located west of the NLEP, i3nd has begun to 
excavate the grades for the New Infiltration Basin (NIB). The excavated sand material is hauled to Cell 1 and 
used as subbase compacted fill (onsite soils). 

The compacted fill (onsite soils) material is being placed into two Caterpillar 735 articulated haul trucks and one 
end dump "bobcar haul truck using a Hitachi 450 LC excavator. The haul trucks dump the compacted fill 
material directly into the limits of Cell 1 (Cells 1 C & 10) construction. The lifts are uniformly graded to 8-inch to 
10-inch loose lifts using a Caterpillar 06 LGP dozer, moisture-conditioned using two water trucks, and then 
compacted using an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. Several field 
density tests (FDTs) using a Troxler portable nudear moisture/density gauge indicate the compaction effort was 
in accordance with the project specifications. 

~ 

A survey crew from Esaki Surveying & Mapping, Inc. is on site this morning to set grade control for the new 
infiltration basin and to establish limits of Cell 1 (Cells 1C & 1 D) to facilitate the final subbase compacted fill 
construction. 

~ 

Chris Scott ( JJ/..{) - ~"v cc: Mike Minch 
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\20_Feb 8_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

New Infiltration Basin (NIB/ 

PROJECT NO.: WG1298/02 

DAY/DATE: 8 February 2010 

The contractor has begun to excavate the lines and grades to construct the new infiltration basin. 

1600 I left the site. 

Chris Scott cc:_---"M"'i..,,ke._M=in,..ch,.,__ __ 
Printed Name 

P:IPRJ2003GEOIWMI\KEKAHAI..ANDFILl\WG1298\0AILYS\.OOC 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 021 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: g MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, End 
dump "Bobcat" haul truck, HAMM 2420 (26,450 lb) rubber tire smooth drum vibratory compactor and an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

1000 I attended the weekly construction meeting. 

10 Returned from the weekly construction meeting. 

New Leachate Evaporation Pond fNLEP/ 

The contractor continues to final grade the NLEP floor and side slope using a Caterpillar 140H motor grader. 

Cell 1 Construction 

The contractor continues to place compacted fill ( on site soils) to construct the subbase design grades within 
Cell 1 (Cells 1C & 10). 

The contractor continues to excavate the grades for the New Infiltration Basin (NIB). The excavated sand is 
hauled to Cell 1 and used as subbase compacted fill (onsito soils). 

The compacted fill material is being placed into two Caterpillar 735 articulated haul trucks and one end dump 
"bobcat" haul truck using a Hitachi 450 LC excavator. The haul trucks dump the compacted fill material directly 
into the limits of Cell 1 (Cells 1 C & 1 D) construction. The lifts are uniformly graded to 8-inch to 10-inch loose 
lifts using a Caterpillar 06 LGP dozer, moisture-conditioned using two water trucks, and then compacted using 
an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) 
using a Troxler portable nuclear moisture/density gauge indicate the compaction effort was in accordance with 
the project specifications. 

New lnfiltraliQn Basin (NIB/ 

The contractor continues to excavate the lines and grades to construct the new infiltration basin. 

0 I left the site. 
/\ -

Chris Scott ( ~( / r__ :"v · cc: Mike Minch 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 022 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 10 MONTH: February YEAR: 2010 

WEATHER: Overcast, cloudy and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 LGP dozer, HAMM 
2420 (26,450 lb) rubber tire smooth drum vibratory compactor and an Ingersoll-Rand SD122DX rubber tire 
smooth drum vibratory compactor. 

Equipment off site today: End dump "Bobcat" haul truck. 

New Leachate Evaporation Pond fNLEP/ 

The contractor continues to final grade the NLEP floor and side slope using a Caterpillar 140H motor grader. 

Ce/11 Construction 

The contractor continues to place compacted fill ( onsite soils) to construct the subbase design grades within 
Cell 1 (Cells 1C & 10). 

The contractor continues to excavate the grades for the New Infiltration Basin (NIB). The excavated sand is 
hauled to Cell 1 and used as subbase compacted fill (onsite soils). 

A sample (SB-004) was collected from the excavated NIB sand and was sent to Precision Laboratories for 
geotechnical testing. 

The compacted fill material is being placed into two Cat. 735 articulated haul trucks and one end dump "bobcat" 
haul truck using a Hitachi 450 LC excavator. The haul trucks dump the compacted fill material d irectly into the 
limits of Cell 1 (Cells 1C & 1 D) construction. The lifts are uniformly graded to 8-inch to 10-inch loose lifts using 
a Caterpillar 06 LGP dozer, moisture-conditioned using two (2) water trucks, and then compacted using an 
Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) 
using a Troxler portable nuclear moisture/density gauge indicate the compaction effort was in accordance with 
the project specifications. 

The contractor has removed the existing electrical conduit from within the limits of Cell 1 (Cells 1 C & 1 D). The 

Chris Scott cc:. __ M=ik=e~M=in=ch~--
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 /02 

DAY/DATE: 10 February 2010 

excavated utility trench was backfilled and compacted using sand (onsite soils). 

New Infiltration Basin {NIB) 

The contractor continues to excavate the lines and grades to construct the new infiltration basin. 

Fencing 

Wellington Fencing company is on site working to install the new fencing along the western side of the access 
road into the landfill as shown on Drawing 2 of the Construction Drawings. 

Mixed Waste Drop Off 

The contractor sawcuts and removes the existing concrete sidewalk adjacent to the mixed waste drop off in 
accordance with the "Site Plan' identified on Drawing 25 of the Construction Drawings. 

1600 I left the site. 

Chris Scott cc: _ __.M=ik,.,.e""M,..i::..:n.,.ch"---
Printed Name Signature 

P:IPRJ2003GEO\WMN<EKAHALANDFILL\WG1298\0AIL YS\.OOC 
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DAILY FIELD REPORT Report Sequence No.: 023 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 11 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Caterpillar140H motor grader, Deer 644J front end loader, Komatsu backhoe, 
Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpil lar D6 LGP dozer, HAMM 
2420 {26,450 lb) rubber tire smooth drum vibratory compactor and an Ingersoll-Rand SD122DX rubber tire 
smooth drum vibratory compactor. 

Equipment arrived on site today: Hitachi BH278 excavator. 

New Leachate Evaporation Pond (NLEP/ 

The contractor continues to final grade the floor and side slope of the NLEP using a Caterpillar 140H motor 
grader. 

Ce/11 Construction 

The contractor continues to place compacted fill (onsite soils) to construct the subbase design grades within 
Cell 1 (Cells 1C & 1D). 

The contractor continues to excavate the grades for the New Infiltration Basin (NIB). The excavated sand is 
hauled to Cell 1 and used as subbase compacted fill (onsite soils). 

The compacted fill (onsite soils) material is being placed into two Caterpillar 735 articulated haul trucks using a 
Hitachi 450 LC excavator. The haul trucks dump the compacted fill material directly into the limits of Cell 1 
(Cells 1C & 1D) construction. The lifts are uniformly graded to 8-inch to 10-inch loose lifts using a Caterpillar 
D6 LGP dozer, moisture-conditioned using two water trucks, and then compacted using an Ingersoll-Rand 
SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort was in accordance with the project 
specifications. 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-50 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW-003. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear Ql3Uge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

Chris Scott I Jr;>r, . cc: Mike Minch 
Printed Name ~na • J ~v 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 11 February2010 

The contractor has removed the existing electrical conduit from within the limits of Cell 1 (Cells 1C & 1 D}. ·,. 
excavated utility trench was backfilled and compacted using excavated NIB sand material. 

New Infiltration Basin fNIB} 

The contractor has suspended construction in this area today. 

Fencing 

Wellington Fencing company is on site working to install the new fencing along the western side of the access 
road into the landfill as shown on Drawing 2 of the Construction Drawings. 

Mixed Waste Drop Off 

The contractor has sawcut and removed the existing concrete sidewalk adjacent to the mixed waste drop off in 
accordance with the ·site Plan· identified on Drawing 25 of the Construction Drawings. 

1600 I left the site. 

Chris Scott cc: _ _,M,..i::.:.ke"-'-'M"'inch='---
Printed Name 
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Kekaha, Kauai, Hawaii 

consultants '-'--------------- - - - - - - --~ ,. _____________________ _,, 

DAILY FIELD REPORT Report Sequence No.: 024 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 12 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator. Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 
LGP dozer, HAMM 2420 (26,450 lb) rubber tire smooth drum vibratory compactor and an Ingersoll-Rand 
SD122DX rubber tire smooth drum vibratory compactor. 

Equipment arrived on site today: Caterpillar 05 dozer with GPS grade control. 

New Leachate Evaporation Pond fNLEP/ 

The contractor has suspended construction on the NLEP today. 

Cell 1 Construction 

The contractor continues to place compacted fill (onsite soils) to construct the subbase design grades within 
Cell 1 (Cells 1 C & 1 D). 

The contractor continues to excavate the grades for the New Infiltration Basin (NIB). The excavated sand is 
hauled to Cell 1 and used as subbase compacted fill (onsite soils). 

The compacted fill material is being placed into two Caterpillar 735 articulated haul trucks using a Hitachi 450 
LC excavator. The haul trucks dump the compacted fill material directly into the limits of Cell 1 (Cells 1 C & 1 D) 
construction. The lifts are uniformly graded to 8-inch to 1Cl-inch loose lifts using a Caterpillar 06 LGP dozer, 
moisture-0>nditioned using two water trucks, and then compacted using an Ingersoll-Rand SD122DX rubber 
tire smooth drum vibratory compactor. Several fteld density tests (FDTs) using a Troxler portable nuclear 
moisture/density gauge indicate the compaction effort was in accordance with the project specifications. 

t:1.ew Infiltration Ba§.in (NIB/ 

The contractor has suspended construction in this area today. 

Fencing 

Wellington Fencing compgA'.I(. has completed installation of the new fencing along the western side of the 

Chris Scott ( y~ cc: Mike Minch 
Pnnted Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 12 February2010 

access road into the landfill as shown on Drawing 2 of the Construction Drawings. 

1600 I left the site. 

Chris Scott cc: _ __.M .. i...,ke.....,_,M.,.in.,.c"'h'----
Printed Name 
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Kekaha Landfill 
Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 025 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 16 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator. Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 {26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

)0 I attended the weekly construction meeting. 

1100 I returned from the weekly construction meeting. 

New Leachate Evaporation Pond fNLEP/ 

The contractor has begun the process of final grading to achieve design grades of the leachate impoundment. 

Cell 1 Construction 

The contractor continues to place compacted fi'II {onsite soils) to construct the subbase design grades w ithin 
Cell 1 (Cells 1C & 10). 

The contractor continues to excavate the grades for the New Infiltration Basin (NIB). The excavated sand is 
hauled to Cell 1 and used as subbase compacted fill (onsite soils). 

The compacted fill material is being placed into two (2) Caterpillar 735 articulated haul trucks using a Hitachi 
450 LC excavator. The haul trucks dump the compacted fill material directly into the limits of Cell 1 (Cells 1C & 
10) construction. The lifts are uniformly graded to 8-inch to 10-inch loose lifts using a Caterpillar 06 LGP dozer, 
moisture-conditioned using two (2) water trucks, and then compacted using an Ingersoll-Rand S0122DX rrubber 
tire smooth drum vibratory compactor. 

Keith Suga (Goodfellow Bros.) has informed me that the Kauai Aggregate Quarry has produced stockpiles of 
the 1 %-inch base course and ¼-inch minus gravel materials which Goodfellow Bros. proposes to be used for 
the Cell 1 Granular Drainage Layer and the NLEP Granular Operations Layer, respectively. I went to the quarry 
and collected samples of 1 Y...inch base course and ¼-inch minus gravel from the stockpiled sources. ,,...._ 

Chris Scott ( y~ cc: Mik§ Minch 
Pnnted Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

New Infiltration Basin (NIB) 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 16 February 2010 

Due to the identification of existing underground utilities within the footprint of the infiltration basin design side 
slope, the contractor has suspended construction in this area until the issue can be resolved. 

1600 I left the site and traveled to Fed Ex to drop off the quarry samples (1½-inch base course and ¾-inch minus 
granular drainage materials) for delivery to Precision Laboratory. 

Chris Scott cc:_......,M=ik~e~M~i~nc~h.,_ __ 
Printed Name Signature 

P:\PRJ2003GEO\WMI\KEKAHAI..ANOFILL\WG1298\DAILYS\.OOC 
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Geosyntec C> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

Cell 1 Base Liner C-Onstruction 

DAY OF WEEK: Wednesday 

WEATHER: Sunny and warm during the day. 

DATE: 

, 

w 
\. 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 026 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros./ Northwest Linings 

DAY: 17 MONTH: February YEAR: 2010 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

. 

Hitachi 450 LC excavator, Hitachi BH278 excavator. Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

The contractor continues final grading operations to achieve design grades of the NLEP. 

Cell 1 Construction 

The contractor has temporarily suspended construction of Cell 1. 

New Infiltration Basin (NIB/ 

The contractor has suspended construction in the NIB due to the identification of existing underground utilities 
within the NIB side slope. 

1600 I left the site 

Chris Scott cc:. __ ""M,.,,ik,,,e'"'M"'i"'nc,.h"'---
Printed Name Signature 
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Geosyntect> w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants , 

DAILY FIELD REPORT Report Sequence No.: 027 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday 

WEATHER: Sunny and warm during the day. 

DATE: 

CONTRACTORS: Goodfellow Bros. I Northwest linings 

DAY: 18 MONTH: February YEAR: 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

2010 

Hitachi 450 LC excavator, Hitachi BH278 excavator. Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck. Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

The contractor continues final grading operations to achieve design grades of the NLEP. 

No compacted fill was placed in this area today. 

Cell 1 Construction 

The contractor has temporarily suspended construction of Cell 1. 

New Infiltration Basin fNIBI 

The contractor is working to final grade the eastern and northern ends of the NIB side slopes to achieve design 
grades. 

No compacted fill was placed in this area today. 

1600 I left the site. 

Chris Scott cc: _ __,M=ik""e.._M .... i,..,nc,..h.._ __ 
Printed Name Signature 
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Geosyntec C> 
Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants 
wuur..Tli MANAUIEM ENI 

DAILY FIELD REPORT Report Sequence No.: 028 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

Cell 1 Base Liner Construction 
DAY OF WEEK: Friday 

WEATHER: Sunny and warm during the day. 

DATE: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 19 MONTH: February YEAR: 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

2010 

Hitachi 450 LC excavator, Hitachi BH278 excavator. Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

The contractor continues final grading operations to achieve design grades of the NLEP. 

No compacted fill was placed in this area today. 

Ce/11 Construction 

The contractor has temporarily suspended construction of Cell 1. 

New Infiltration Basin (NIB) 

The contractor is working to final grade the eastern and northern ends of the NIB side slopes to achieve design 
grades. 

No compacted fill was placed in this area today. 

1600 I left the site. 

Chris Scott cc:,_ --'M=ik.,.e"'"M"'i""nc"'h.._ __ 
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion CQA)\Dallies\28_Feb 19_CS.doc 



Geosyntece> 
consultants 

r w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 029 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 22 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

The contractor has begun to excavate the anchor trench using a Hitachi BH278 excavator. The anchor trench is 
visually observed to be constructed in accordance with the project requirements. 

The contractor continues to final grade the floor of the NLEP using a Caterpillar 140H motor grader with GPS 
grade control. The trimmings from final grading operations are hauled from the pond to Cell 1 and placed as 
compacted fill (onsite soils). 

Cell 1 Construction 

The contractor continues to place compacted fill (onsite soils), taken from the NLEP final grading trimmings, to 
construct the subbase design grades within Cell 1 (Cells 1 C & 1 D). 

The compacted fill material is being placed into two Cat. 735 articulated haul trucks using a Hitachi 450 LC 
excavator. The haul trucks dump the compacted fill material directly into the limits of Cell 1 (Cells 1C & 10) 
construction. The lifts are uniformly graded to 8-inch to 10-inch loose lifts using a Cat. 05 dozer with GPS 
grade control, moisture conditioned using two water trucks, and then compacted using an Ingersoll-Rand 
SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort was in accordance with the project 
specifications. 

New Infiltration Basin (NIB/ 

The contractor has suspended construction in this area today. 

Chris Scott cc:._ ........ M=ik,.,,e'-'-M""i"'nc""h"-----
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Geosynthetics Inventory 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 22 February 2010 

Three (3) shipping containers where delivered to the site today. The following materials where inventoried and 
received in good condition; 

• 14 rolls of CETCO Bentomat FWL Geosynthetic Clay Liner (GCL); 

• 28 rolls of TNS E160 16 oz/sy nonwoven geotextile; and 

• 84 rolls of TNS E060 6 oz/sy nonwoven geotextile . 

1630 I left the site. 

( 

Chris Scott cc:._......,_M.,,i:..,:ke"-=M"'-in,.,,c,_,._h _ _ 
Prinled Name Signattxe 

P:IPRJ2003GEO\WMIIKEKAHALANOFILLIWG12981DAJL YSI.OOC 
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Geosyntec<> w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants ________________________ , ________________________ , 
DAILY FIELD REPORT Report Sequence No.: 030 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros./ Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 23 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 7 40 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

I() I attended the weekly construction meeting. 

1200 Returned from the construction meeting. 

New Leachate Evaporation Pond (NLEP/ 

The oontractor oontinues to excavate the anchor trench using a Hitachi BH278 excavator. The anchor trench is 
visually observed to be constructed in accordance with the project requirements. 

The contractor continues to final grade the NLEP floor using a Caterpillar 140H motor grader. The trimmings 
from final grading operations are hauled from the pond to Cell 1 and placed as compacted fill (onsite soils). 

Cell 1 Construction 

The contractor continues to place compacted fill (onsite soils), taken from the NLEP final grading trimmings, to 
construct the subbase design grades within Cell 1 (Cells 1C & 10). 

The compacted fill material is being placed into two Cat. 735 articulated haul trucks using a Hitachi 450 LC 
excavator. The haul trucks dump the compacted fill material directly into the limits of Cell 1 (Cells 1C & 10) 
construction. The lifts are uniformly graded to 8-inch to 10-inch loose lifts using a Cat. D5 LGP dozer with GPO 
grade control, moisture-conditioned using two water trucks, and then compacted using an Ingersoll-Rand 
SD122DX rubber tire smooth drum vibratory compactor. Several field density tests (FDTs) using a Troxler 
portable nudear moisture/density gauge indicate the compaction effort was in accordance with the project 
specifications. 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-66 using an Army Corps sampler. The sample was ex1racted by hand, capped at 

Chris Scott I Ju11 I\ cc: Mik§ Mi!l!,h 
Printed Name l c.·>!:---...... ·re ' - - V 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298102 

DAY/DATE: 23 February 201 o 

each end, and then labeled TW-004. The sample will be used to compare the in-place moisture and density c:1:, 

measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cylinder Method). 

New Infiltration Basin (NIB/ 

The contractor has suspended construction in this area today. 

Geosynthetics Inventory 

Two (2) shipping containers where delivered to the site today. The following materials where inventoried and 
received in good condition; 

• 27 rolls of TNS E160 16 oz/sy nonwoven geotextile; and 

• 14 rolls of AGRU 60 mil double-sided textured HOPE Microspike geomembrane . 

1630 I left the site. 

Chris Scott cc:._~M=i=ke~M~ioch~- -
Printed Name Signature 

P:IPRJ2003GEO\WMI\KEKAHALANDF1LLIWG1298\DAILYSI.DOC 
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Geosyntec C> 
consultants 

' , w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

"'----------------------- "'----------------------~ 
DAILY FIELD REPORT Report Sequence No.: 031 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai. Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Wednesday DATE: DAY: 24 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 

Chris Scott 

I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpil lar 740 articulated haul truck, Caterpillar 735 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

The contractor continues to excavate the anchor trench using a Hitachi BH278 excavator. The anchor trench is 
visually observed to be constructed in accordance with the project requirements. 

The contractor continues to final grade the NLEP floor using a Caterpillar 140H motor grader. The trimmings 
from final grading operations are hauled from the pond to Cell 1 and piaced as compacted fill (onsite soils). 

Keith Suga (Goodfellow Bros.) has identified a 3-inch minus granular drainage material from the Kauai 
Aggregate Quarry as a proposed source for the NLEP Granular Fill (backfill for sideslope Geocell). I went to the 
quarry and visually observed a poorly-graded, clean, subangular coarse gravel. A sample of the 3-inch minus 
material was collected into a 5-gallon bucket and delivered to Precision Laboratories for gradation testing. 

Ce/11 Construction 

The contractor has suspended construction on Cell 1 at this time. 

New Infiltration Basin {NIB/ 

The contractor has suspended construction in this area today. 

Geosynthetics Inventory 

Three (3) shipping containers where delivered to the site today. The following materials where inventoried and 
received in good condition: 

• 42 rolls of AGRU 60 mil double-sided textured HOPE Micl'ospike geomembrane and 16 rolls of HOPE 
welding rod. 

cc:._--'M=ik"'e_.M.,,i.,.nc..,h.,__ __ 
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Perimeter Access Road Improvement 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 24 February 2010 

Keith has identified a 1 .5-inch minus base course gravel material localed at the Kauai Aggregate Quarry as a 
proposed source to be used for the perimeter access road improvement. I went to the quarry and visually 
observed a p00rly-graded gravel with fines. A sample of the 1.5-inch minus gravel was collected into a 5-gallon 
bucket and delivered to Hirata & Associates for gradation testing. 

1630 I left the site. 

Chris Scott 
Printed Name 

cc:_~M~i=k=e~M=in=c=h~-- -
P:IPRJ2003GEO\WMl\KEKAHALANDFlll\WG1298\0AILYSI.DOC 
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Geosyntec C> 
consultants 

r w 
\. 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 032 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 25 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP) 

The contractor continues to excavate the anchor trench using a Hitachi BH278 excavator. The anchor trench is 
visually observed to be constructed in accordance with the project requirements. 

The contractor has completed the final grading of the floor within the NLEP. Several field density tests using a 
portable Nuclear moisture/density gauge indicate the 6-inch final subbase compacted fill was placed and 
compacted in accordance with the project specifications. 

Cell 1 Construction 

The contractor continues to final grade the Cell 1 (Cells 1 C & 1 D) floor using a 05 dozer with GPS grade 
control. An Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually compacts the 
graded surface. 

New Infiltration Ba§.in (NIB) 

The contractor has suspended construction in this area today. 

Geo§.y_nthetics lnventorv 

One (1) shipping container was delivered to the site today. The following materials where inventoried and 
received in good condition: 

• 16 pallets of Geosystem's GEOCELL, Model number GW30V80834; and 

• one pallet of Presto ATRA -4 clips . 

- 30 I left the site. 
~ -

( '>;// ;LI • /I -
Chris Scott V cc: Mike Minch 

Printed Name Signature . 
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GeosyntecC> 
consultants 

,, 

w K e kaha Landfill 

Kekaha, Kaua i, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 033 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 26 MONTH: February YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 

Chris Scott 

I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb} rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond {NLEPJ 

The contractor continues to excavate the anchor trench using a Hitachi BH278 excavator. The anchor trench is 
visually observed to be constructed in accordance with the project requirements. 

The western end of the NLEP was intentionally left partially constructed to allow for access into the floor of the 
NLEP. The final grading will be completed and surveyed later in the project. 

The contractor has completed the final grading of the floor within the NLEP. 

Esaki Surveying and Wagner Engineering Services, Inc. arrived on site this morning to survey the NLEP design 
grades. 

During construction today Goodfellow Bros, Esaki and Wagner checked control points at locations K1 thru K4. 
The survey control data is as follows: 

Goodfellow Bros 

K-1 {Southeast Corner of the site): N.55154.01 E.1557985.58, EL: 11.58 
K2 (Southwest Corner of the site): N.56416.93, E.156890.86, EL: 11 .62 
K3 (Northwest Corner of the site): N.57580.74. E.1557995.96. EL: 11.96 
K4 {Northeast Corner of the site): N.56311.73, E.1559172.81, EL: 12.67 

cc: _ __,M=ik..,.e..,_M..,i'"'nc"'h.,__ __ 
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 I 02 

DAY/DATE: 26 February 2010 

Wagner Engineering Services, Inc. 

K-1 (Southeast Corner of the site): N.53989.07, E.1556599.02, EL: 11 .58 
K2 (Southwest Corner of the site): N.55251.87, E.1555504.29, EL: 11.62 
K3 (Northwest Corner of the site): N.56415.60, E.1556609.42, EL: 11.99 
K4 (Northeast Corner of the site): N.55146.68, E.1557786.08, EL: 12.60 

Esaki Surveying and Mapping 

K-1 (Southeast Corner of the site): N.53989.050, E.1556598.904, El: 11.24 
K2 (Southwest Corner of the site): N.55251 .931 , E.1555504.216, EL: 11.41 
K3 (Northwest Corner of the site): N.56415.6723, E.1556609.358, EL: 11 .986 
K4 (Northeast Corner of the site): N.55146.783, E.1557786.202, EL: 12.42 

All of the prepared NLEP subbase grades completed, including anchor trench, were surveyed today by both 
Esaki and Wagner. 

Ce/1 1 Construction 

The contractor continues to final grade the floor of Cell 1 (Cells 1 C & 1 D) using a 05 dozer with GPS grade 
control . An Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually compacts the 
graded surface. 

New lnfillr{!. lion ~sin (NIB! 

The contractor has suspended construction in this area today. 

Geos'{.ntflg_tics lnventorv 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc:_--"M=i=ke~M=in~ch"----
Printed Name 

P:IPRJ2003GEO\WMIIKEKAHALANDFILLIWG1 298\DAIL YSI.DOC 
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Geosyntect> w 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

, 

DAILY FIELD REPORT Report Sequence No.: 034 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 1 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

The contractor continues to excavate the anchor trench along the western end of the NLEP using a Hitachi 
BH278 excavator. The anchor trench is visually observed to be constructed in accordance with the project 
requirements. 

The section of the western end of the NLEP will be intentionally left partially constructed to allow for access in 
to the floor of the NLEP. The final grading will be completed and surveyed later in the project. 

Cell 1 Construction 

The contractor continues to final grade the Cell 1 (Cells 1C & 1 D) floor using a 05 dozer with GPS grade 
control. An Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor continually compacts the 
graded surface. 

New lnfil/r{l.tion Basin (NIB) 

The contractor has suspended construction in this area today. 

Qeosr.nt!J.etics lnvg_ntQCt 

Five (5) shipping containers were delivered to the site today. The following materials were inventoried and 
received in good condition: 

• 42 rolls of Agru 60 mil double-sided textured HOPE Microspike geomembrane with 15 spools of HOPE 
welding rod; and 

• 30 rolls of CETCO FWL GCL. 

/1 -

Chris Scott ( 1/_( 1 .fl 
/ ~ ... V cc: Mike Minch 

Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 1 March 2010 

The GCL material was stockpiled onto wooden pallets and protected with plastic sheeting. The plastic coven,·~ 
was anchored to the ground using sand bags. 

1630 I left the site. 

Chris Scott cc:. _ _,_M:.:.:i:.,:ke"-=MC!!.in,,.c:.:.h __ 
Printed Name 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

consultants ,..._ _____________________ , ,..._ ____________________ , 
DAILY FIELD REPORT Report Sequence No.: 035 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 2 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

)0 I attended the weekly construction meeting. 

1100 Returned from the weekly construction meeting. 

New Leachate Evaporation Pond (NLEP/ 

The contractor continues to excavate the anchor trench along the western end of the NLEP using a Hitachi 
BH278 excavator. The anchor trench is visually observed to be constructed in accordance with the project 
requirements. 

The section of the western end of the NLEP will be intentionally left partially constructed to allow for access in 
to the floor of the NLEP. The final grading will be completed and surveyed later in the project. 

Ce/11 Construction 

The contractor has completed the majority of the floor and has begun to construct the perimeter berm within the 
limits of Cell 1 (Cells 1 C & 1 D). Material is excavated from the floor of the New Infiltration Basin (NIB), loaded 
into a haul truck, and then placed within the limits of the Cell 1 perimeter berm to construct the design grades. 
A Caterpillar 05 dozer with GPS grade control uniformly grades the placed material to a uniform 8 to 10-inch 
loose lift. Once the lift has been spread over the entire width of the berm, an Ingersoll-Rand SD122DX rubber 
tire smooth drum vibratory compactor provides compaction effort Several field density tests using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort meets the project specifications. 

New Infiltration Basin (NIB/ 

The contractor has begun to over-excavate the floor of the NIB to obtain compacted fill (onsite soils) material 

for the construction of the~ 1 (Cells 1C & 1 D) perimeter berm. 

Chris Scott ( 'x_( j - :/\_ cc: MikeMin!,h 
Prtnted Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Geosvnthetics Inventory 

PROJECT NO.: WG1298/02 

DAY/DATE: 2 March 2010 

Six (6) shipping containers were delivered to the site today. The following materials where inventoried and 
received in good condition: 

• 90 rolls of CETCO FWL GCL. 

The GCL material was stockpiled onto wooden pallets and protected with plastic sheeting. The plastic covering 
was anchored to the ground using sand bags. 

1630 I left the site. 

Chris Scott cc: _ ____,M""'i""-ke=M"'inch='---
Printed Name Signatu"e 
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Kekaha Landfill 

Kekaha, Ka uai, Hawaii 
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DAILY FIELD REPORT Report Sequence No.: 036 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

02 

Cell 1 Base Liner Construction 
DAY OF WEEK: Wednesday DATE: DAY: 3 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

Survey: 
Esaki Surveying and Mapping was on site this afternoon to collect additional as-built survey points along the 
eastern limits of the NLEP. The survey crew collected data from the inside slope and anchor trench. 

Survey points 436, 447, 458 and 461 will require survey once the temporary access ramp has been removed, 
and the west end of the NLEP has been constructed to the design grades. 

Ce/11 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1C & 1D). Material is 
excavated from the floor of the New Infiltration Basin (NIB), loaded into a haul truck using an excavator, and 
then placed within the limits of the Cell 1 perimeter berm to construct the design grades. 

A Caterpillar D5 dozer with GPS grade control uniformly grades the placed material to a uniform 8 to10-inch 
loose lift. Once the lift has been spread over the entire width of the berm, an Ingersoll-Rand SD122DX rubber 
tire smooth drum vibratory compactor provides compaction effort. Several field density tests using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort meets the project specifications. 

t:f.ew lnfiltratiQn Ba~in (NIB) 

The contractor continues to over-excavate the floor of the NIB to obtain compacted fill (onsite soils) material for 
the construction of the Cell 1 (Cells 1 C & 1 D) perimeter berm. 

Geos't!J.thetics lnventQa 

. ris Scott 

Four (4) shipping containers were delivered to the site today. The following materials where inventoried and 

cc: Mike Minch 
PmtedName ~/ 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

received in good condition: 

• 60 rolls of CETCO FWL GCL. 

PROJECT NO.: WG1298/02 

DAY /DA TE: 3 March 201 o 

The GCL material was stockpiled onto wooden pallets and protected with plastic sheeting. The plastic covering 
was anchored to the ground using sand bags. 

1630 I left the site. 

Chris Scott cc: __ M=i~ke~~M=in=c~h __ 
Printed Name 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 
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DAILY FIELD REPORT Report Sequence No.: 037 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 4 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP) 

No work in this area today. 

Cell 1 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1 C & 1 D). Material is 
excavated from the floor of the New Infiltration Basin (NIB), loaded into a haul truck using an excavator, and 
then placed within the limits of the Cell 1 perimeter berm to construct the design grades. 

A Caterpillar 05 dozer with GPS grade control uniformly grades the placed material to a uniform 8 to10-inch 
loose lift. Once the lift has been spread over the entire width of the berm, an Ingersoll-Rand SO122OX rubber 

tire smooth drum vibratory compactor provides compaction effort. Several field density tests using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort meets the project specifications. 

Ng_rt, lnfiltrn,ti2a Ba,iia (NlfJ./ 

The contractor continues to over~xcavate the floor of the NIB to obtain compacted fill (onsite soils) material for 
the construction of the Cell 1 (Cells 1 C & 1 D) perimeter berm. 

GeQ§.'tf'll/]g_tics lnveatQQ'. 

Three (3) shipping containers were delivered to the site today. The following materials where inventoried and 
received in good condition: 

• 45 rolls of CETCO FWL GCL. 

The GCL material was stockpiled onto wooden pallets and protected with plastic sheeting. The plastic covering 
was anchored to the ground using sand bags. lo I left the site. /\ -

( JJ<.( / I 
• /I 

ris Scott V cc: Mike Minch 
PnntedName Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 038 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 5 MONTH: March YEAR: 2010 

WEATHER: Cool and cloudy with light rain during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SO122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

No work in this area today. 

Ce/11 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 {Cells 1 C & 1 D). Material is 
excavated from the floor of the New Infiltration Basin (NIB), loaded into a haul truck using an excavator, and 
then placed within the limits of the Cell 1 perimeter berm to construct the design grades. 

A Caterpillar 05 dozer with GPS grade control uniformly grades the placed material to a uniform 8 to10-inch 
loose lift. Once the lift has been spread over the entire width of the berm, an Ingersoll-Rand SD122DX rubber 
tire smooth drum vibratory compactor provides compaction effort. Several field density tests using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort meets the project specifications. 

New Infiltration Basin fNIBJ 

The contractor continues to over-excavate the floor of the NIB to obtain compacted fill {onsite soils) material for 
construction of the Cell 1 {Cells 1C & 10) perimeter berm. 

Geosvnthetics Inventory 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc:._~M=ik=e~M=i~nc=h~--
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawa ii 

DAILY FIELD REPORT Report Sequence No.: 039 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 8 MONTH: March YEAR: 2010 

WEATHER: Cool and cloudy with light rain during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excava1or, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SO122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond INLEP) 

The contractor was rolling the floor of the NLEP using an Ingersoll-Rand S0122DX rubber tire smooth drum 
vibratory compactor. 

Ce/11 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1C &10). Material is 
excavated from the floor of the New Infiltration Basin (NIB), loaded into a haul truck using an excavator, and 
then placed within the limits of the Cell 1 perimeter berm to construct the design grades. 

A Caterpillar 05 dozer with GPS grade control uniformly grades the placed material to a uniform 8 to10-inch 
loose lift. Once the lift has been spread over the entire width of the berm, an Ingersoll-Rand SO122DX rubber 
tire smooth drum vibratory compactor provides compaction effort. Several field density tests using a Troxler 
portable nuclear moisture/density gauge indicate the compaction effort meets the project specifications. 

New Infiltration Basin (N/Bl 

The contractor continues to over-excavate the floor of the NIB to obtain compacted fill (onsite soils) material for 
construction of the Cell 1 (Cells 1 C & 1 D) perimeter berm. 

The contractor has begun to remove the fire hydrant supply line along the southern side of the NIB. The pipe is 
removed in sections so as to not damage the pipe. 

Geos'f.nthetics lnventQ!l'. 

No materials were delivered to the site today. 

•i:;30 I left the site. 
/1 -

Chris Scott ( '.><// I ,_ ~ J\ V cc: Mike Minch 
Pnnted Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

'"---------- --- - - --- - -----1 '"--- - - --- - - - - - - --- - ---1 
DAILY FIELD REPORT Report Sequence No.: 040 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 9 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

"''30 Hari Sharma and Mike Minch (both of Geosyntec) are on site today for the weekly construction meeting and to 
conduct a site visit. 

1000 Hari, Mike and I attend the weekly construction meeting. 

1120 Returned from the weekly construction meeting. 

New Leachate Evaporation Pond fNLEP} 

The contractor was rolling the floor of the NLEP using an Ingersoll-Rand SD122DX rubber tire smooth drum 
vibratory compactor. 

Ce/11 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1 C & 1 D). 

The contractor has temporally suspended the subbase compacted fill placement within the limits of the Cell 1 
perimeter berm, and has begun to final grade the floor and sideslopes to obtain the design grades. Once the 
forcemain and forcemain penetration have been installed, the Cell 1 perimeter berm construction will resume. 

The contractor has begun to expose the existing Phase II containment system tie-in along the western anchor 
trench. 

New Infiltration Basin (NIB} 

The contractor continues to over-excavate the floor of the NIB to obtain compacted fill (onsite soils) material for 
construction of the Cell 1 (Cells 1C & 1D) perimeter berm. 

The contractor continues to,«:.move the fire hydrant supply line along the southern side of the NIB. The pipe is 

Chris Scott ( JU(J-,·" cc: Mike Min1.h 
Pnnted Name '--' Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

removed in section so as to not damage the pipe. 

Geosynthetics Installation 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 9 March 2010 

Joel Mondragon (Northwest Linings (NWL) Superintendent) and five (5) technicians are on site today. 

No geosynthetics installation work today as the construction equipment container is not on site. NWL is waiting 
for delivery of the container. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc:. __ M=ik,.,,e ... M=in .. c:.:.h _ _ 
Printed Name Signa!U'e 
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DAILY FIELD REPORT Report Sequence No.: 041 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 10 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Lining Superintendent [NWL)) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEPJ 

Geosynthetics Installation 

NWL unloaded the equipment container and began to fill sand bags in preparation for deployment. 

Cell 1 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1 C & 1 D). 

The contractor has temporally suspended the subbase compacted fill placement within the limits of the Cell 1 
perimeter berm, and has begun to final grade tfhe floor and sideslopes to obtain the design grades. Once• the 
forcemain and forcemain penetration have been installed, the Cell 1 perimeter berm construction will resume. 

The contractor continues to expose the existing Phase II containment system tie-in along the western anchor 
trench. 

ITC Water Management, Inc. (HOPE pipe welding subcontractor) is on site to remove a section of the existing 
cleanout within Cell 1 D. The cieanout pipe was cut 1.80 feet below top of subbase grade and capped using an 
HOPE cap with an electro-fusion coupler. The existing cleanout section, existing vault, and backfill material 
were removed per AECOM's response to RFI #7, dated 5 March 2010. Goodfellow Bros. will monitor the new 
connection for 24 hours before backfilling to ensure the connection does not leak. 

Cleanout pipe GPS survey data by GBI as follows: N: 57015.00, E: 1557878.29; EL 11 .61 (fill 1.8 ft) 

New Infiltration Basin (NIB! 

No work in this area today/J ,..--.., ,....,, 

{ ~ ( / L • JI 

Chris Scott " V cc: Mike Minch 
Pnnted Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Geosynthetics Inventory 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 10March2010 

One (1) shipping container was delivered to the site today. The following materials where inventoried and 
received in good condition; 

• two (2) rolls of Agru 80-mil HOPE geomembrane; 

• six (6) rolls of Agru 60-mil HOPE geomembrane; and 

• fourteen (14) rolls of TNS E160 16 oz/sy geotextile . 

1630 I left the site. 

Chris Scott cc:._~M=i=k~e=M=in=c=h~--
PrtntedName Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 042 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 11 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (69 degrees) sunny and wann (81 degrees) during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control , HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP) 

Geosynthetics Installation 

NWL began to install the subbase 60 mil double-sided textured HDPE geomembrane in the NLEP today. 

60 mil DST qeomembrane: 

NWL installed 67 724 sq ft of 60 mil double-sided textured HDPE geomembrane above the approved NLEP 
subbase during construction today. 

Total subbase 60 mil HDPE geomembrane deployed to date is 67.724 sq ft. 

28 panels of subbase 60 mil HDPE geomembrane were used today in various widths and lengths for a total of 
28 panels to date. 

2,992 linear feet (If) of subbase 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a 
total of 2.992 If. None of the seams were air tested today. The production seams not tested are documented 
and the seam air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Eight seam samples (DSR1 thru DS-B-8) were marked within the fusion-welded production seams for 

vnris Scott ( y~ cc: Mike Minch 
Pnnted Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 11 March 2010 

destructive seam testing. 

Cell 1 Construction 

The contractor continues to construct the perimeter berm within the limits of Cell 1 (Cells 1C & 1D). 

The contractor has temporally suspended the subbase compacted fill placement within the limits of the Cell 1 
perimeter berm, and has begun to final grade the floor and sideslopes to obtain the design grades. Once the 
forcemain and forcemain penetration have been installed, the Cell 1 perimeter berm construction will resume. 

The contractor continues to expose the existing Phase II containment system tie-in along its western anchor 
trench ( eastern side of Cell 1 ). 

The existing deanout, which was cut and capped during construction yesterday, had been exposed for 24 
hours for monitoring. No leaks were observed at the new connection; therefore, GBI backfilled the pipe using 
clean sand (onsite soils). The fill was placed in uniform lifts then compacted using a walk-behind pad-footed 
"jumping jack" compactor. 

New Infiltration Basin (NIB) 

No work in this area today. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc: __ M=ik=e~M=1=·n=ch~--
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 043 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Friday DATE: DAY: 12 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (69 degrees) sunny and warm (81 degrees) during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

Geosynthetics Installation 

NWL continues to install the subbase 60 mil HOPE geomembrane today. 

60 mil DST geomembrane: 

NWL installed 30.407 sq ft of subbase 60 mil HOPE geomembrane above the approved subbase during 

construction today. 

Total subbase 60 mil HOPE geomembrane deployed to date is 98,131 sq ft. 

17 panels of subbase 60 mil HOPE geomembrane were used today in various widths and lengths for a total of 
45 panels to date. 

1.407 linear feet (If) of subbase 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a 
total of 4399 If. The majority of the seams were air tested in accordance with the project specifications. The 
remaining production seams not tested are documented and the seam air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Eight seam samples (DS-B-1 thru DS-B-8) were collected from the fusion-welded production seams and 
delivered to Precision ~yntbetics Laboratory, located in Anaheim, CA. for destructive seam testing. A 

Chris Scott I J(/71 . I\ cc: Mike Minch 
Printed Name c_.-- ~i namre cvv 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 I 02 

DAY/DATE: 12 March 2010 

specimen from each of the seam samples was tested in the field in accordance with the project specificatic.,. ·-· 
The field destructive seam tests showed passing results. 

25 repairs were performed today in various lengths and widths for a total of 25 repairs to date. The repairs 
have been documented, and the non-destructive tests of the repairs are pending. 

Ce/11 Construction 

The contractor has suspended work in this area today. 

New Infiltration Basin {NIB/ 

No work in this area today. 

Existing Leachate Evaporation Pond 

The contractor is working to remove the existing fencing and to clear and grub the area around the perimeter of 
the existing leachate evaporation pond. 

Geosvnthetics Inventory 

No materials were delivered to the site today. 

1730 I left the site. 

Chris Scott cc:._ ---'M=ik.,.e""'M"'i"'nc.,,.h,.._ _ _ 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 044 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: DAY: 13 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (69 degrees) sunny and warm (81 degrees) during the day. 

0600 I arrived on site. Goodfellow Bros. is not on site today. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

Geosynthetics Installation 

Destructive test results were received from Precision Laboratories today. The tests results for seam samples 
OS-B-1 through OS-B--8 showed passing results. 

NWL did not deploy 60 mil HOPE geomembrane today. Construction activities were concentrated on 
completing the no~estructive testing and repairs. 

60 mil DST geomembrane: 

Total subbase 60 mil HOPE geomembrane deployed to date is 98.131 sq ft. 

A total of 45 panels of subbase 60 mil HOPE geomembrane have been installed to date 

All of the seams were air tested in accordance with the project specifications; all air test results met the project 
requirements. 

All trial welds for extrusion welder were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

Four (4) seam samples (OS-B-9 thru OS-B-12) were collected from the subbase 60 mil HOPE geomembrane 
fusion-welded production seams and delivered to Precision Geosynthetics Laboratory for destructive seam 
testing. A specimen from .each of the seam samples was tested in the field in accordance with the project 

Chris Scott I )( //] A cc: Mike Minch 
Printed Name L I I V 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\44_Mar 13_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 13 March 2010 

specifications. The field destructive seam tests showed passing results. 

Seventeen /17) repairs were performed today in various lengths and widths for a total of 42 repairs to date. 
The repairs have been documented, and all of the non-destructive tests were completed today with passing 
results. 

Cell 1 Construction 

The contractor has suspended work in this area today. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Existing Leachate Evaporation Pond 

No work in this area today. 

Ggosynthetics Inventory 

No materials delivered to the site today 

1430 I left the site. 

Chris Scott cc: _ ___,M=ik""e"""M"'i""'nc,,,h.,__ _ _ 
Printed Name Signature 
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Geosyntec C> 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 045 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 15 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast with light rainfall during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

Geosynthetics Installation 

NWL has completed the majority of the subbase 60-mil HOPE geomembrane Installation. The contractor begins 
to install the secondary containment system within the NLEP. Four seam samples are en-route to Precision 
Laboratories for destructive seam testing, and test results are pending. 

The temporary ramp into the NLEP, located at the west end of the NLEP, will be removed later in the project. 

GCL deployment: 

NWL deployed approximately 12,821 sq ft of secondary GCL along the NLEP western sideslopes and floor, 
providing 12-inch overlaps along the width and 6-inch overlaps along the length. Granular bentonite was placed 
along the width of the seam (butt seam) overlaps, and the super groove factory seam was used along the 
length of the seam overlaps. The GCL was installed in accordance with the project specifications and the 
design engineer recommendations (23 December 2009 email correspondence from AECOM). 

Total secondary GCL deployed to date: approximately 12,821 sq ft. 

During the rain event today, all of the installed secondary GCL was observed to be prematurely hydrated. 
Section 02074, Part 3.02F specifies to "Remove GCL exposed to moisture and prematurely hydrated prior to 
placement of overlying material and replaced with new GCL." 

I ris Scott I lDf1 J\ cc: Mik!! Minch 
Printed Name '--- - ~ 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 15March2010 

I have informed the contactor that the GCL material deployed today (approximately 12,821 sq ft) has be1. .. 
exposed to premature hydration. 

60 mil DST qeomembrane: 

NWL installed 12.821 sq ft of secondary 60 mil HOPE geomembrane above the prematurely-hydrated GCL 
during construction today. 

Total secondary 60 mil HOPE geomembrane deployed to date: 12.821 sq ft. 
Total 60 mil HOPE geomembrane deployed to date (subbase and secondary) is 110.952 sq ft. 

11 panels of secondary 60 mil HOPE geomembrane were used today in various widths and lengths for a total 
of 11 panels of secondary 60 mil HOPE geomembrane to date. 

541 linear feet /If) of secondary 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a 
total of 541 If. All of the production seams were documented, and the seam air tests are pending. 

All trial welds for fusion welders were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

Cg// 1 Construction 

Esaki Surveying & Mapping and Wagner Engineering Services, Inc. arrived on site this morning to survey thP 
Cell 1 (Cells 1C &1 D) subbase grades. 

New Infiltration Basin (NIB) 

The contractor is working to final grade the floor and side slopes of the NIB. 

Existing Leachate Eysporalion Pond 

The contractor continues to clear and grub the areas around the pond. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

1430 I left the site. 

Chris Scott 
Printed Name SlgnatlKe 
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Geosyntec C> 
consultants 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 046 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 16 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast with light rainfall during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SO122DX rubber tire smooth drum vibratory compactor. 

1000 I attended weekly construction meeting. 

1130 Returned from weekly construction meeting. 

New Leachate Evaporation Pond {NLEPJ 

Geosynlhetics Installation 

Destructive test results were received from Precision Laboratories today. The tests results for seam samples 
DS-8-9 through DS-B-12 showed passing results. 

Due to yesterday's rain event the NWL has suspended the geosynthetics installation to remove the standing 
water on the subbase geomembrane. 

GCL deployment: 

NWL has suspended deployment of the GCL today due to rain. 

Total secondary GCL deployed to date: approximately 12,821 sq ft. 

The GCL material installed on 15 March 2010 was inspected today due to exposure to yesterday's rain event. 

During today's weekly construction meeting, Ken Bergschultz (AECOM design engineer) provided acceptance 
criteria for the prematurely-hydrated GCL: If the prematurely hydrated GCL is cut open, and the bentonite 
sandwiched between the carrier geotextile layers is still in the granular form and the geotextile components 

Chris Scott ( )(7(1 . " - cc: Mike Min!,h 
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 16March2010 

have not been damaged, then the GCL will provide protection within the liner system as designed and can Otl 

accepted. Refer to AECOM's response to RFI #12 for this clarification to Section 02074 of the specifications. 

During construction today, the secondary GCL under the secondary 60 mil HOPE geomembrane Panel #1 
(located on the far east end of the floor) was evaluated and did not meet the acceptance criteria for 
prematurely-hydrated GCL as the bentonite appeared saturated and was not in granular form. The GCL was 
removed, and will be replaced with new GCL when the rain has stopped and all standing water has been 
removed. As for the remaining secondary GCL panels along the eastern side slope (beneath secondary 
geomembrane panels 2 through 11 ), the bentonite was inspected and visually observed to be in the granular 
form and the geotextile components were not damaged. Therefore, the remaining secondary GCL was 
accepted. 

60 mil DST geomembrane: 

NWL suspended deployment of the secondary 60 mil HOPE geomembrane today. 

Total secondary 60 mil HOPE geomembrane deployed to date: 12,821 sq ft. 
Total 60 mil HOPE geomembrane deployed to date (subbase and secondary) is 110,952 sq ft. 

A total of 11 panels of secondary 60 mil HOPE geomembrane panels have been installed to date. 

All of the production seams were documented, and the seam air tests are pending. 

Cell 1 Construction 

No work in this area today. 

New Infiltration Basin (NIB) 

The contractor is working to final grade the floor and side slopes of the NIB. 

Existing Leachate Evaporation Pond 

The contractor continues to clear and grub the areas around the pond. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc: __ M~ik=e~M=i~nc=h~--
Printed Name Signature 
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Geosyntec t> w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants 

DAILY FIELD REPORT Report Sequence No.: 047 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 17 MONTH: March 

WEATHER: Cloudy and overcast with light rainfall during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

YEAR: 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

2010 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP> 

Geosynthelics Installation 

Due to yesterday's and today's rain event, NWL has suspended the geosynthetics installation to remove the 
standing water on the subbase geomembrane. 

GCL deployment: 

NWL has suspended deployment of the secondary GCL today due to rain. 

Total secondary GCL deployed to date: approximately 12.821 sq ft. 

60 mil DST qeomembrane: 

NWL suspended deployment of the secondary 60 mil HOPE geomembrane today. 

Total secondary 60 mil HOPE geomembrane deployed to date: 12 821 sq ft. 
Total geomembrane deployed to date (subbase and secondary) is 110.952 sq ft. 

A total of 11 panels of secondary 60 mil HOPE geomembrane panels have been installed to date. 

All of the production seams were documented, and the seam air tests are pending. 

Chris Scott cc:._ ---'M=ik"'e..,_M,,,i,.,nc,.,h.!... __ 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 17 March 2010 

Ce/11 Construction 

GBI subcontractor ITC Water Management, located on Kauai (phone number 808-742-7243), continues to 
production weld the double-wall forcemain pipe. Visual observation of the production welds indicates that the 
welds were constructed in accordance to the manufacturer's recommendations, and therefore meets the project 
requirements. Non-destructive air tests of the welds are pending. 

During construction today, the contractor has begun to expose the cleanout riser pipes along the southern end 
of the existing landfill. One operator with a small excavator carefully exposes the HOPE tee section while a 
laborer spots the work to ensure that the operator does not damage the existing landfill containment system. 

Eight of the 14 cleanout risers were exposed during construction today. Visual observation around the 
deanouts confirmed that do damage was observed in or around the existing landfill containment system. 

New Infiltration Basin (NIB) 

No work in this area today. 

Existing Leachate Evaporation Pond 

No work in this area today. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

1630 I left the site. 

Chris Scott cc: __ M=ik,.,.e..,M-"'i""'nc.,.h"'----
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DAILY FIELD REPORT Report Sequence No.: 048 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 18 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

Geosynthetics Installation 

All destructive test results for the subbase 60-mil geomembrane production seam testing were reviewed and 
showed passing results. Destructive test results for the secondary geomembrane seam samples DS-S-1 
through DS-S-2 showed passing results. NWL continues to install the secondary containment system above the 
approved subbase 60-mil HOPE geomembrane within the NLEP. 

GCL deployment: 

NWL continues deployment of the secondary GCL above the 60-mil HOPE subbase geomembrane, providing 
12-inch overlaps along the width and 6-inch overlaps along the length. Granular bentonite was placed along the 
width of the seam (butt seam) overlaps, and the super groove factory seam was used along the length of the 
seam overlaps. The GCL was installed in accordance with the project specifications and the design engineer 
recommendations (23 December 2009 email correspondence from AECOM). 

Total secondaryGCL deployed to date: approximately 51185 sq ft. 

60 mil DST qeomembrane: 

NWL installed ~ 364 sq f! of secondary 60-mil HOPE geomembrane during construction today. 

L,nris Scott ( ~~ cc: Mik~ Minch 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 18 March 2010 

Total secondary 60 mil HOPE geomembrane deployed to date: 51.185 sq ft. 
Total geomembrane deployed to date (subbase and secondary) is 149.316 sq ft. 

Twelve secondary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a total 
of 23 secondary panels to date. 

1.083 linear feet (If) of secondary 60 mil HDPE geomembrane fusion-welded seams were recorded today, for a 
total of 1.624 If of secondary fusion-welded-seams. None of the seams were air tested today. The production 
seams not tested are documented and air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Six seam samples (DS-S-1 through DS-S-6} were marked within the secondary 60 mil HDPE geomembrane 
welded production seams for destructive testing. 

Cell 1 Construction 

GBI subcontractor ITC Water Management continues to production weld the double-wall forcemain pipe. Visual 
observation of the 1>roduction weld indicates that the welds were constructed in accordance to the 
manufacturer's recom~endations, and therefore meets the project requirements. Non-destructive air tests of 
the welds are pending. 

During construction today, the contractor has exposed all the remaining cleanout riser pipes along the south 
end of the existing Phase II landfill. One operator with a small excavator carefully exposes the HDPE t-. 
section while a laborer spots the work to ensure that the operator does not damage the existing landfill 
containment system. 

Fourteen of the 14 cleanout risers were exposed during construction today. Visual observation around the 
cleanouts confirmed that do damage was observed in or around the existing landfill containment system. 

N~w Infiltration ~sin (f:J.1B1 

No work in this area today. 

f;.xisti!]JJ. Lear;.hate {;_va{2Q[_ation Pond 

No work in this area today. 

G.~sr.athetir;.s l~ntorv 

No materials were delivered to the site today. 

1830 I left the site. 

Chris Scott cc:_~M=ik=e~M=i=n=ch~--
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 049 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 19 MONTH: March YEAR: 2010 

WEATHER: Cloudy and overcast during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand S01220X rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

Geosynthetics Installation 

Destructive test results were received from Precision Laboratories today. The tests results for seam samples 
DS-S-1 through DS-S-6 showed passing results. NWL continues to install the secondary containment system 
above the approved subbase 60-mil HOPE geomembrane. 

GCL deplovment: 

NWL continues the deployment of the secondary GCL above the approved subbase 60-mil HOPE 
geomembrane, providing 12-inch overlaps along the width and 6-inch overlaps along the length. Granular 
bentonite was placed along the width of the seam (butt seam) overlaps, and the super groove factory seam 
was used along the length of the seam overlaps. The GCL was installed in accordance with the project 
specifications and the design engineer recommendations (23 December 2009 email correspondence from 
AECOM). 

Total secondary GCL deployed to date: approximately 84.420 so ft. 

60 mil DST qeomembrane: 

NWL installed 33.235 sa ft of the secondary 60-mil HOPE geomembrane during construction today. 

Total secondary 60 mil HOPE geomembrane deployed to date: 84.420 sq ft. 
Total 60-mil HOPE geome~ane (subbase and secondary) deployed to date is 182.551 sq fl. 

Chris Scott ( !J<..{ J ·" -f I .. V cc: Mike Minch 
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PROJECT: Phase II lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 19 March 2010 

Twelve secondary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a tc.. .. 
of 35 secondary panels to date. 

2.14 7 linear feet (If) of secondary 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a 
total of 3. 771 If of secondary fusion-welded-seams. The production seams where seam samples (for 
destructive testing) were marked have been air tested and showed passing results. The seam samples were 
cut from the production seams and delivered to Precision Laboratories for conformance testing. The remaining 
production seams not tested are documented and seam air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Three seam samples (OS-S-7 thru OS-S-9) were marked within the secondary 60 mil HOPE geomembrane 
welded production seams for destructive seam testing. 

GBI delivered one truck load of 3-inch minus subangular gravel to the site today. A sample of the material was 
collected and submitted to Hirata and Associates for gradation testing. 

Cell 1 Construction 

GBI subcontractor ITC Water Management located continues to production weld the double-wall forcemain 
pipe. Visual observation of the production weld indicates that the welds were constructed in accordance to the 
manufacturer's recommendations, and therefore meets the project requirements. Non-destructive air tests of 
the welds are pending. 

New Infiltration Basin tNIBJ 
No work in this area today. 

Existing Leachate Evaporation Pond 

No work in this area today. 

Geosynthgtics fnvento,y 

No materials were delivered to the site today. 

1830 I left the site. 

Chris Scott cc: _ __,M=ik,.e-"M.,.,i._nc,.,h...._ _ _ 
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Kekaha Landfill 
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' 

, 

DAILY FIELD REPORT Report Sequence No.: 050 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: DAY: 20 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (69 degrees) sunny and warm (81 degrees) during the day. 

0600 I arrived on site. Goodfellow Bros. is not on site today. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SO122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

Geosynthetics Installation 

Destructive test results were received from Precision Laboratories today. The tests results for seam samples 
DS-S-3 through DS-S-6 showed passing results . 

NWL did not deploy secondary 60 mil HOPE geomembrane today; construction activities were concentrated on 
completing the non-destructive testing and repairs of the deployed secondary geomembrane. 

60 mil DST geomembrane: 

Total secondary 60 mil HOPE geomembrane deployed to date: 84.420 sq ft. 
Total geomembrane (subbase and secondary) deployed to date is 182.551 sq ft. 

A total of 35 panels of secondary 60-mil HOPE geomembrane have been installed to date. 

All of the seams were air tested in accordance with the project specifications. All air tests performed today 
were found meeting the project requirements. 

All trial welds for the extrusion welder were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

Three seam samples (DS-S-7 through DS-S-9) were collected from the 60 mil HOPE geomembrane fusion-
welded production seams,anq delivered to Precision Geosynthetics Laboratory for destructive seam testing. A 

Chris Scott I }( // I • I\ cc: Mike Minch 
Printed Name L- ~:::,--aw , ~v 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 20 March 2010 

specimen from each of the seam samples was tested in the field in accordance with the project specificatior,~. 
The field seam tests samples showed passing results. 

Thirty-nine repairs were installed within the secondary 60-mil HDPE geomembrane today in various lengths 
and widths for a total of 39 secondary repairs to date. The repairs have been documented and all non-
destructive tests were completed with passing results. 

Ce/11 Construction 

The contractor has suspended work in this area today. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Existing Leachate Evaporation Pond 

No work in this area today. 

Geosynthetics Inventory 

No materials delivered to the site today. 

1430 I left the site. 

Chris Scott cc:._--'M=ik,.,.e'--'M=i"-'n.,.ch..,__ __ 
Printed Name Signature 
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w Kekaha Landfill 

Kekaha, Kaua i, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 051 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 22 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. Kim Huynh (Geosyntec CQA Monitor) is on site to assist in 
the geosynthetics CQA of the NLEP. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator. Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar DS dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

Geosynthetics Installation 

Kim Huynh is observing the geosynthetics installation activities in the NLEP. NWL completes the secondary 
layer and begins to install the primary layer of the NLEP containment system. 

Cell 1 Construction 

GBI subcontractor ITC Water Management (ITC) continues to production weld the double-wall forcemain pipe. 
Visual observation of the production weld indicates that the welds were constructed in accordance to the 
manufacturer's recommendations, and therefore meets the project requirements. 

During construction today, ITC performs field pressure testing of the section of double-wall pipe which will be 
used to extend the new wet well located at Cell 1C and will extend to the gravity sump located at Cell 1D. The 
double-wall pipe components (carrier and containment) were tested independently of each other and test 
results met the project requirements with less than 1% pressure drop (see pressure test certification form). 

New Infiltration Basin (NIB) 

No work in this area today. 

Exi~ting t.eachate E~poratiQn Pond 

No work in this area today. 

W ,isScott ( ~~ cc: Mik!! Mins.h 
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Geosynthetics Inventory 

No materials were delivered to the site today. 

Phase II Cleanout retrofit 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 22 March 2010 

ITC has removed the first cleanout riser located on the southwest corner of the existing Phase II landfill, and 
modified the existing cleanout riser in accordance with Detail 2 on Drawing 24 of the Construction Drawings. 
The final connection was completed using an electro-fusion coupler. 

The deanout riser modified today was completed in accordance with the project requirements. 

1830 I left the site. 

Chris Scott cc:. __ M=ik,.,.e.:.M,,.ie.:n,.,ch.,__ __ 
Printed Name Signature 
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DAILY FIELD REPORT Report Sequence No.: 051A 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Monday DATE: DAY: 22 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (69 degrees) sunny and warm (85 degrees) during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site today. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 
' 

New Leachate Evaporation Pond fNLEP) 

Geosynthetics Installation 

During today's constructlon, NWL completes the majority of the secondary containment system above the 
approved subbase 60-mil HDPE geomembrane, and begins to install the primary containment system above 
the approved secondary 60-mil HDPE geomembrane. 

GCL deployment: 

NWL completes the majority of the secondary GCL above the subbase 60-mil HOPE geomembrane along the 
western sideslopes and floor, and begins to deploy the primary GCL above the secondary 60-mil HDPE 
geomembrane along the eastern sideslopes and floor. GCL deployment included 12-inch overlaps along the 
width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the seam (butt 
seam) overlaps, and the super groove factory seam was used along the length of the seam overlaps. The GCL 
was installed in accordance with the project specifications and the design engineer recommendations (23 
December 2009 email correspondence from AECOM). 

Total secondary GCL deployed to date: approximately 98,667 sq ft. 
Total primaryGCL deployed to date: approximately 12,990 sq ft. 

60 mil DST qeomembrang: 

During construction today. NWL installed 14,247 sq ft of the secondary 60-mil HOPE geomembrane and 
12,990 sq ft of primary 60-mil HOPE geomembrane. 

Total secondary 60 mil HDPE geomembrane deployed to date: 98,667' sq ft. 
Total primary 60 mil HOPE geornembrane deployed to date: 12,990 sq ft. 
Total 60-mil HOPE geomembrane (subbase, secondary, and primary) deployed to date is 209,788 sq ft. 

' mHu~nh 

Ten secondary 60 mil HOPE geomembrane panels were used today in random widths and lengths for a total of 

,c;_ J~O cc: Mike Minch 
Pnnted Name Signature V 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 22 March 2010 

45 secondary panels to date. Eleven primary 60 mil HOPE geomembrane panels were used today in vark .. 
widths and lengths for a total of 11 primary panels to date. 

1,252 linear feet (If) of 60-mil HOPE geomembrane fusion-welded seams were recorded today. The production 
seams are documented and air tests are pending. 

All trial welds for fusion welders were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

1830 I left the site. 

Kim Huynh cc:. _ _ ,.,_M,.,.,ik,,.e'-'M=in,,.,c'-'h _ _ 
Printed Name Signatt.e 
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DAILY FIELD REPORT Report Sequence No.: 052 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 23 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. Kim Huynh (Geosyntec GOA Monitor) is on site to assist in 
the geosynthetics GOA of the NLEP. 

0700 Joel Mondragon (Northwest Linings (NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber lire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

1000 Kim and I attended the weekly construction meeting. 

1115 Kim and I returned from weekly construction meeting. 

New Leachate Evaporation Pond (NLEP) 

Geosynthetics Installation 

Destructive test results were received from Precision Laboratories today. The destructive seam test results for 
DS-S-7 through DS-S-9, showed passing results. 

Kim Huynh is observing the geosynthetics installation activities in the NLEP. NWL continues to install the 
primary layer of the NLEP containment system. 

Ce/11 Construction 

GBI subcontractor ITC Water Management continues to production weld the double-wall forcemain pipe. Visual 
observation of the production weld indicates that the welds were constructed in accordance to the 
manufacturer's recommendations. and therefore meets the project requirements. 

During construction today, a 480-foot long section of double-wall pipe, constructed for various locations along 
the forcemain system within Cell 1 (Cells 1C & 10) was pressure tested in the field . The carrier component of 
the double-wall pipe section was tested independently of the dual containment pipe section; test results met the 

l.sscott 
project requirements with less than 1% pressure drop (see pressure test certification form). 

-
I J( _,,}/1 • /I cc: Mike Minch 

Printed Name L--- ~r::,tllQlt __ ~ V 
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PROJECT: Phase II Lateral Expansion 

LOCATION; Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 23 March 2010 

The testing of the 480-ft dual containment pipe section is pending. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Existing Leachate Evaooration Pond 

No work in this area today. 

Ggosynthgtics Inventory 

No materials were delivered to the site today. 

Phase II Clganout retrofit 

ITC Water Management has removed the 2nd through the 5th cleanout risers located on the southern end of 
the existing Phase II landfill, and modified the existing deanout risers in accordance with Detail 2 on Drawing 
24 of the Construction Drawings. The final connection was completed using an electro-fusion coupler. 

Six of the 13 the cleanout risers were modified today, and were completed in accordance with the project 
requirements. 

1830 I left the site. 

Chris Scott cc: _ ___,M=ik""e...,_M,..,,i.,_,_nc,,,h.,__ _ _ 
Printed Name 
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GeosyntecC> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: 

/ w 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 052A 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 23 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (65 degrees) sunny and warm (85 degrees) during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site today. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

New Leachate Evaporation Pond (NLEP) 

Geosynthelics Installation 

, 

Destructive tests results were received from Precision Laboratories today. The tests results for DS-S-7 through 
DS-S-9 showed passing results. 

NWL continues to install the primary containment system above the approved secondary containment system. 

GCL deployment: 

NWL continues the deployment of the primary GCL above the secondary 60-mil HOPE geomembrane along 
the north and south sideslopes and the floor, providing 12-inch overlaps along the width and 6-inch overlaps 
along the length. Granular bentonite was placed along the width of the seam (butt seam) overlaps, and the 
super groove factory seam was used along the length of the seam overlaps. The GCL was installed in 
accordance with the project specifications and the design engineer recommendations (23 December 2009 
email correspondence from AECOM). 

Total primary GCL deployed to date: approximately 46,731 sq ft. 

60 mil DST qeomembrane: 

NWL installed 33.741 sq ft of the primary 60-mil HOPE geomembrane during construction today. 

Total primary 60 mil HOPE geomembrane deployed to date: 46,731 sq ft. 
Total 60-mil HDPE_geomembrane (subbase, secondary, and primary) deployed to date is 243.529 sq ft. 

Ten primary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a total of 
21 primary panels to date. 

1.~33 linear f!;let (If) of 60 mil HOPE geomembrane fusion-welded seams were recorded today. Today's 

Kim Huynh cc: _ __,M=ik""e""M"'i'-'nch"'-'---
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

production seams are documented and air tests are pending. 

PROJECT NO.: WG1298/02 

DAY/DATE: 23 March 201 0 

All trial welds for fusion welders were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

1830 I left the site. 

Kim Huynh cc:._---'M=ik.,.e:..:M~i"'nc""h"----
Printed Name Signature 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 053 

PROJECT: Kekaha landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 24 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. Kim Huynh (Geosyntec CQA Monitor) is on site to assist in 
the geosynthetics CQA of the NLEP. 

0700 Joel Mondragon (Northwest linings (NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 artictJlated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an lngersoll·Rand S0122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEPI 

Geosynthetics Installation 

Kim Huynh is observing the geosynthetics installation activities in the NLEP. NWL continues to install the 
primary barrier layer of the containment system. 

Ce/11 Construction 

GBI subcontractor ITC Water Management continues to fabricate the new pipe sections to modify the 
remaining existing cleanout risers in the Phase II landfill. 

During construction today, GBI requested that I collect a sample of the 3-inch minus gravel material stockpiled 
at the Kauai Aggregate Quarry. GBI is proposing to use this material as the granular fill on the NLEP 
sideslopes. I traveled to the quarry and collected a sample of the 3-inch minus subangular, well.graded gravel. 
The sample was delivered to Hirata and Associates for gradation testing. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Exi§.ting Leachate EV8l2Ql.ali;on Pond 

No work in this area today. 

Chris Scott cc:_~M=ik=e~M=i~nc=h~--
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

GeO§.'£.nlheli!t.§. lnv11.atoa 

No materials were delivered to the site today. 

Phase II Cleanout rg_/rofit 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 24 March 2010 

ITC Water Management has only modified the cleanout riser sections today. No installation has been 
completed. 

1830 I left the site. 

Chris Scott cc:. _ _ M=ik"'e_..M""'1"'·n""c'"'"h __ 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

, 

DAILY FIELD REPORT Report Sequence No.: 053A 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Wednesday DATE: DAY: 24 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (65 degrees) sunny and warm (80 degrees) during the day. 

0630 

0700 

I arrived on site. Goodfellow Bros. is already on site today. 

Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

New Leachate Evaporation Pond lNLEP/ 

Geosynthetics Installation 

NWL continues to install the primary containment system above the approved secondary containment system. 

GCL deployment: 

NWL continues the deployment of the primary GCL above the secondary 60-mil HOPE geomembrane along 
the north and south sideslopes and the floor, providing 12-inch overlaps along the width and 6-inch overlaps 
along the length. Granular bentonite was placed along the width of the seam (butt seam) overlaps, and the 
super groove factory seam was used along the length of the seam overlaps. The GCL was installed in 
accordance with the project specifications and the design engineer recommendations (23 December 2009 
email correspondence from AECOM). 

Total primary GCL deployed to date: approximately 64 165 sq ft. 

60 mil DST geomembrane: 

NWL installed 17,434 sq ft of the primary 60-mil IHDPE geomembrane during construction today. 

Total primary 60 mil HOPE geomembrane deployed to date: 64,165 sq ft. 
Total 60-mil HOPE geomembrane (subbase, secondary, and primary) deployed to date is 260.963 sq ft. 

Six primary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a total of 
27 primary panels to date. 

835 linear feet (If) of 60 mil HOPE geomembrane fusion-welded seams were recorded today. Production seams 
where seam samples (for destructive testing) were marked, have been air tested and showed passing results. 
The seam samples were cut from the production seams and delivered to Precision Laboratories for destructive 
seam testing. The remaining production seams not tested are documented and air tests are pending. 

cc:_ ~ M=ik=e~M=i~nc=h~- -
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 24 March 2010 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiomt. 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Nine repairs were installed on the secondary 60-mil HOPE geomembrane repairs today in various lengths and 
widths for a total of 48 secondary repairs to date. Twenty repairs were installed on the primary 60-mil HOPE 
geomembrane repairs were installed today in various lengths and widths for a total of 20 primary repairs to 
date. All repairs have been documented and all non-destructive tests were completed with passing results. 

Four seam samples (OS-S-10 through OS-S-13) were marked within the welded production seams of the 
secondary liner, and 4 seam samples (DS-P-1 through DS-P-4) were marked within the welded production 
seams of the primary liner. A specimen from each seam sample was tested in the field in accordance with the 
project specifications. The field seam tests showed passing results. 

1645 I left the site. 

Kim Huynh cc: _____ M=ik""'e"'"M"'i~nch='---
Printed Name Signature 
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Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 054 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Thursday DATE: DAY: 25 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. Kim Huynh (Geosyntec CQA Monitor) is on site to.assist in 
the geosynthetics CQA of the NLEP. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar DS dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP) 

Geosynthetics Installation 

Destructive tests results were received from Precision Laboratories today. The tests results for DS-S1 O through 
DS-S13 and DS-P-1 through DS-P-4, showed passing results. 

Kim Huynh is observing the geosynthetics installation activities. NWL continues to install the primary layer of 
the NLEP containment system. 

Cell 1 Construction 

GBI has installed the double-wall forcemain piping section into the trench within the Cell 1 perimeter berm. The 
forcemain extends from Wet Well #3 to the Cell 10 gravity drain sump. 

The double-wall pipe section was covered with 6 inches of clean sand fill and then compacted using a walk-
behind vibratory compactor. Once the backfill lift was compacted, two electrical conduits where installed within 
the trench and along the outside of the perimeter berm. The electrical conduits were covered with clean sand fill 
then compacted using a walk-behind vibratory compactor. Once the backfill lift was completed, "marker" tape 
was installed above the utilities for future identification. 

vi iris Scott cc:_~M=ik=e~M=i=nc=h~--
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

New Infiltration Basin (NIB) 

No work in this area today. 

Existing Leachate Evaporation Pond 

No work in this area today. 

Geosynthetics Inventory 

No materials were delivered to the site today. 

Phase II Cleanout retrofit 

PROJECT NO.: WG1298 /02 

DAY/DA TE: 25 March 201 o 

GBI subcontractor ITC Water Management has only modified the cleanout riser sections today. No installation 
has been completed. 

1830 I left the site. 

Chris Scott cc:_~M=ik=e'"'M'""i""'n"'ch-'----
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 054A 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 25 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (65 degrees) sunny and warm (85 degrees) during the day. 

0630 

0700 

I arrived on site. Goodfellow Bros. is already on site today. 

Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

New Leachate Evaporation Pond {NLEP) 

Geosynthetics Installation 

Destructive tests results were received from Precision Laboratories today. The tests results for seam samples 
DS-S-10 through DS-S-13 and DS-P-1 through DS-P-4 showed passing results. 

NWL continues installation of the primary containment system above the approved secondary containment 

system. 

GCL deployment: 

NWL continues the deployment of the primary GCL above the secondary 60-mil HOPE geomembrane. along 
the western sideslopes and floor, providing 12-inch overlaps along the width and 6-inch overlaps along the 
length. Granular bentonite was placed along the width of the seam (butt seam) overlaps, and the super groove 
factory seam was used along the length of the seam overlaps. The GCL was installed in accordance with the 
project specifications and the design engineer recommendations (23 December 2009 email correspondence 
from AECOM). 

Total primary GCL deployed to date: approximately 98.344 sq ft. 

60 mil DST geomembrane: 

NWL installed 34 179 sq ft of the primary 60-mil HOPE geomembrane during construction today. 

Total primary 60 mil HOPE geomembrane deployed to date: 98.344 sq ft. 
Total 60-mil HOPE geomembrane (subbase, secondary, and primary) deployed to date is 295.142 sq ft. 

Seventeen primary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a 
total of 44 primary panels to date. 

1,632 linear feet (If) of 60 mil HOPE geomembrane fusion-welded seams were recorded today. The production 

"'m Huynh cc .. · __ -'!.M!!!ik,,e'-'M"""ine,:c,.,,h __ 
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

seams are documented and air tests are pending. 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 25 March 2010 

All trial welds for fusion welders were prepared and tested in the field. The field tensiometer tests results 
indicate the welders were able to achieve the required seam strengths for the project. 

1700 I left the site. 

Kim Huynh 
Printed Name ' Signature" 

cc: _ _ M_i_ke_M_ in_ch __ _ 
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Geosyntece> w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

consultants 

DAILY FIELD REPORT Report Sequence No.: 055 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 26 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 Goodfellow Bros. is not on site today in recognition of the Hawaiian holiday Prince Kuhio Day. Kim Huynh 
(Geosyntec CQA Monitor) is on site to monitor the geosynthetics CQA of the NLEP. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, HAMM 2420 {26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

Geosynthetics Installation 

Kim Huynh Is observing the geosynthetics installation activities. NWL has completed the majority of the primary 
containment system installation and has begun to install the 16 oz/sy nonwoven cushion geotextile. 

Ce/11 Construction 

No work in this area today. 

New Infiltration Basia (NIB! 

No work in this area today. 

Exi§./ino Leachate f;,vaf2Q!.atiQn Pond 

No work in this area today. 

Geos'{,nlhelic§. lnventQ[}'. 

No materials were delivered to the site today. 

Pha§.e II Cleanout relrQfit 

No work in this area today. 

1510 I left the site. 
/'\ 

Chris Scott ( y ( j I • I\ -
V cc: Mike Minch 

PnntedName Sognalure 

P:IPRJ2003Goo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Dailies\55_Mar 26_CS.cloc 
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Geosyntect> 
consultants , 

w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 055A 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Friday DATE: DAY: 26 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (65 degrees) sunny and wann (80 degrees) during the day. 

0630 I arrived on site. Goodfellow Bros. is not onsite today. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

New Leachate Evaporation Pond {NLEPI 

Geosynthetics Installation 

NWL has completed installation of the composite liner system (subbase, secondary, and primary layers) for the 
NLEP. NWL performs repairs and non-destructive testing (air and vacuum box testing) of all production seal'l"~ 
for the installed primary 60 mil HOPE geomembrane. 

Twenty-two primary 60-mil HOPE geomembrane repairs were installed today in various lengths and widths for 
a total of 42 Qfimary repairs to date. The repairs have been documented and all non-destructive tests were 
completed with passing results. 

Trial welds for the extrusion welder were prepared and tested in the field. The field tensiometer test results 
indicate the welder was able to achieve the required seam strengths for the project. 

Eight seam samples (Ds-P-5 through DS-P-12) were marked and cut within the welded production seams of 
the primary 60 mil HOPE geomembrane. A specimen from each seam sample was tested in the field in 
accordance with the project specifications. The field seam tests showed passing results. The 8 seam samples 
were cut from the production seams and delivered to Precision Laboratories for destructive seam testing. 

1510 I left the site. 

Kim Huynh cc: _ __.M= ik"'e-'-M""i..,.nc"'h.,__ __ 
Printed Name Signat\6e 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Dailies\55A_Mar 26_KH.doc 



GeosyntecC> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: 

/' w 
ft.Alo"l'IE MANMlllM ENT 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 056 

WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

DAY: 27 MONTH: March YEAR: 2010 

WEATHER: Cool in the morning (65 degrees) sunny and warm (80 degrees) during the day. 

0630 I arrived on site. Goodfellow Bros. is not onsite today. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

New Leachate Evaporation Pond fNLEP) 

Geosynthelics Installation 

' 

, 

NWL begins installation of the 16 oz/sy nonwoven cushion geotextile above the approved primary 60 mil HOPE 
geomembrane within the NLEP. Adjacent geotextile panels were overlapped 3 inches prior to seaming and 
sewn in accordance with the project specifications. 

However, where cross seams (end width seams) met length-wise seams, NWL was unable to sew across the 
two intersecting seams as the combined material was thick and caused the sewing needles to break. NWL 
trimmed roughly 2.9 inches off the 3-inch overlaps at the final 6 to 9 inches of the cross seams to enable 
sewing at the cross seams. I discuss this seaming procedure with Chris Scott and Mike Minch (Geosyntec), 
and it was agreed that a Leister patch will need to be constructed at the cross seams to repair the trimmed 
overlap. 

1200 I left the site. 

"''m Huynh cc: _ __,M=ik.,.e..,,M,..i""nc""h"----
Printed Name 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Oailies\56_Mar 27 _KH.doc 
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consultants 

RAS"lli: MANAOEMENf 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

,I 

DAILY FIELD REPORT Report Sequence No.: 057 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Monday DATE: DAY: 29 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. Kim Huynh (Geosyntec CQA Monitor) is currently off site . 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul tJ'\Jck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) J'\Jbber tire smooth dJ'\Jm 
vibratory compactor and an Ingersoll-Rand 5D122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond (NLEPI 

Geosynthetics Installation 

NWL has completed the majority of the NLEP containment system with exception to a portion of the west berm 
where a temporary access ramp has been left in place. The ramp will be used to import ¾-inch minus granular 
operations layer material into the NLEP, and will be removed and the west berm completed after import 
operations are completed. 

NWL has begun to install the Geocell system along the southern side slope of the NLEP. The Geocell installed 
today was visually observed to be constructed in accordance with the project requirements. 

Cell 1 Construction 

GBI has begun to expose the Phase II / Cell 1 (Cells 1 C & 1 D) tie-in, and to field-adjust the Cell 1 subbase 
grades to tie to the existing Phase II subbase. 

New Infiltration Ba§.in (NIB! 

No work in this area today. 

Existi129. Leachate Eva{lQ[.ation PQnd 

No work in this area today. 

/) -

t;nris Scott ( ~ {j J\ • 
pv cc: Mike Minch 

PMted Name 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion COA)\Dailies\57 _Mar 29_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 29March2010 

Geosvnthetics lnvenlQ!Y 

No materials were delivered to the site today. 

Phase If C/eanout Retrofit 

GBI subcontractor ITC Water Management has removed the sixth (6th), ninth (9th), eleventh (11th), thirteenth 
(13th), and fourteen (14th) cleanout risers located on the southern end of the existing Phase II landfill, and 
modified the existing cleanouts in accordance with Detail 2 on Drawing 24 of the Construction Drawings. The 
final connection was completed using an electro-fusion coupler. 

Ten of the 14 cieanout risers requiring modification have been completed in accordance with the project 
requirements. 

1830 I left the site. 

Chris Scott cc: __ M_ik_e_M_i_nc_h __ _ 
Printed Name Signature 

P:IPRJ2003GEO\WMIIKEKAHALANDflU\WG1298\0AILYSI.OOC 
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Geosyntec0 

consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai , Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday 

WEATHER: Sunny and warm during the day. 

DATE: 

,r w 
WAS'l'"E MANMllEM.ENI 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 058 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

DAY: 30 MONTH: March YEAR: 2010 

0630 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on s ite today. 

Equipment on site today: 

' 

, 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

1000 Kim Huynh and I attended weekly construction meeting. 

1100 Returned from weekly construction meeting. 

New Leachate Evaporation Pond fNLEPI 

Geosynthetics Installation 

NWL continues to install the Geocell system along the southern side slope of the NLEP. The geocell installed 
today was visually observed to be constructed in accordance with the project requirements. 

Cg/11 Construction 

GBI continues to expose the Phase II/ Cell 1 (Cells 1C & 1 D) tie-in and field-adjust the Cell 1 subbase grades 
to tie to the existing Phase II subbase. 

NWL has begun to cut the Phase II existing geomembrane along the edge of the existing anchor trench. The 
existing geosynthetics consists of 60 mil HOPE geomembrane overlying GCL (bentonite layer with 
geomembrane carrier, carrier side down) overlying subbase. The geomembrane panels are overlapped 6 
inches with bentonite in the seams. 

New Infiltration Basin (NIB} 

No work in this area today. 

Chris Scott ( Y ~ cc: Mike Minch 
PnntedName S,gnature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion COA)\Oailies\58_Mar 30_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

Existing Leachate Evaporation Pond 

No work in this area today. 

Geosynthetics Inventory 

PROJECT NO.: WG1298 /02 

DAY/DATE: 30 March 2010 

One (1) shipping container arrived on site and 27 rolls of 16 oz/sy nonwoven geotextile was delivered to the site 
in good condition. 

Phase II Cleanout retrofit 

GBI subcontractor ITC Water Management is off site today. 

1830 I left the site. 

Chris Scott cc:_~M=ik=e~M=i~nc=h~--
Printed Name Signature 

P:IPRJ2003GEO\WMJ\KEKAHAU\NOFILLIWG1298\0AJLYS\.OOC 
2of 2 



Geosyntec e> 
consultants 

r w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 059 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 31 MONTH: March YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings (NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, HAMM 2420 (26,450 lb) rubber tire smooth drum 
vibratory compactor and an Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

Geosynlhetics Installation 

NWL continues to install the Geocell system along the southern side slope of the NLEP. The Geocell installed 
today was visually observed to be constructed in accordance with the project requirements. 

Ce/11 Construction 

GBI continues to expose the Phase II / Cell 1 (Cell 1 C & 1 D) tie-in, and field-adjust the Cell 1 subbase grades 
to tie to the existing Phase II subbase. 

NWL continues to cut the Phase II existing geomembrane along the edge of the existing anchor trench in order 
to remove the existing geosynthetics from the anchor trench. The existing geosynthetics consists of 60 mil 
HOPE geomembrane overlying GCL (bentonite layer with geomembrane carrier, carrier side down) overlying 
subbase. The geomembrane panels are overlapped 6 inches with bentonite in the seams. 

New Infiltration Basin {NIB) 

No work in this area today. 

Efiase II Clea(!QQt retrofit 

GBI subcontractor ITC Water Management is on site today. The remaining four cleanout risers were modified 
today for a total of fourteen (14) risers modified to date. All of the cleanouts which required modification (as 
noted in the Construction Drawings} were completed in accordance with the project requirements. 

1830 I left the site. 

I ris Scott 

-
( y~ cc: Mike Minch 

Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 E)(l)8nslon COA)l0ailies\59_Mar 31_CS.doc 



Geosyntec C> 
consultants 

w Kekaha Landfill 

Kekaha, Kauai, Ha waii 

DAILY FIELD REPORT Report Sequence No.: 060 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 1 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0630 I arrived on site. Goodfellow Bros. is already on site today. 

0700 Joel Mondragon (Northwest Linings (NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire sm<Y 
drum vibratory compactor. 

Equipment removed from the site today: Ingersoll-Rand SD122DX rubber tire smooth drum vibratory compactor 

New Leachate Evaporation Pond fNLEPl 

Geosynthetics Installation 

During construction today, NWL continues to install the GeoceU system along the northern side slope of the 
NLEP. The Geocell installed today was visually observed to be constructed in accordance with the project 
requirements. 

Cell 1 Construction 

GBI continues to expose the Phase II / Cell 1 (Cells 1 C & 1 D) tie-in and field-adjust the Cell 1 subbase grades 
to tie to the existing Phase II subbase. 

The Cell 1 subbase surface was smooth drum rolled using a HAMM 2420 rubber tire smooth drum vibratory 
compactor. 

New Infiltration Basin (NIB) 

No work in this area today. 

1830 I left the site. 

Chris Scott cc: _ __,M=ik""e_.M..,i..,_nc,,,h.,__ _ _ 
Printed Name Signature 

P:IPRJ2003Geo\WMN<ekaha\WG1298 (Phase II, Cell 1 El<pansion CQA)\Dailies\60_April 1_CS.doc 
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Geosyntect> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday 

WEATHER: Sunny and warm during the day. 

DATE: 

' / w 
' 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 061 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 2 MONTH: April YEAR: 2010 

0630 Goodfellow Bros. is currently off site today in observation of Good Friday. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

' 

) 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP} 

Geosynthetics Installation 

NWL cannot install the Geocell system as material supplies did not arrive for construction today. 

Ce/11 Construction 

No work in this area today 

New Infiltration Basin (NIB) 

No work in this area today. 

1400 I left the site. 

Chris Scott cc: _ __,M=ik"'e-"M'-"i,_,nc"'h..,_ _ _ 
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion CQA)\Dailiesl61_April 2_CS.doc 



Geosyntece> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: 

WEATHER: Sunny and warm during the day. 

0930 Goodfellow Bros. is currently off site today. 

w 
RAIG'I IE MA .... EM ENW 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 062 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

DAY: 3 MONTH: April YEAR: 2010 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

Geosynthetics Installation 

NWL has completed the majority of the Geocell system installation. The temporary access ramp located along 
the western side slope still remain to be removed and replaced with the west berm. 

Cell 1 Construction 

No work in this area today 

New Infiltration Basin (NIB) 

No work in this area today. 

1200 I left the site. 

Chris Scott cc:. _ __,,M:.:.:i,.,,ke""""M.,,in,,.,c,.,_h __ 
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Oailies\62_April 3_CS.doc 
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,, 

w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 063 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 5 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent} and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb} rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEPI 

NWL has begun to remove the excess geosynlhelic layers from the NLEP perimeter anchor trench. The 
materials were trimmed back to be a minimum of 1.5 feet from the 6-inch PVC pipe, in accordance with Detail 
4, Drawing 11 of the Construction Drawings. GBI is working to bacldill the anchor trench as the geosynthetic 
materials are trimmed to secure the liner system within the anchor trench. 

Cell 1 Construction 

Esaki Surveying & Mapping crew and Wagner Surveying are on site to survey the Cell 1 (Cells 1C & 1D} 
subbase grades. 

f:!.ew Infiltration Basin (NIB) 

No work in this area today. 

Waste Dr0r>-0ff Area /mC![_ovem~nts 

GBI has begun to over excavate the existing perimeter curb and gutter transition for the new alignment of 
concrete. The foundation of the curb and gutter was over excavated 18 inches and replaced with new base 
course, in accordance with Drawing 25 of the Construction Drawings. 

A sample (1 ½" BC-Curb and Gutter) of the base course was collected and provided to Hirata and Associates 
for laboratory conformance testing. 

1700 I left the site. 

Chris Scott 
( ~~ cc: Mike Minch 

Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Oailies\63_April S_CS.doc 



Geosyntect> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha. Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: 

WEATHER: Sunny and warm during the day. 

/ w 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 064 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 6 MONTH: April YEAR: 2010 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

' 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

NWL has completed the trimming of the excess geosynthetic layers from the NLEP perimeter anchor trench. 
The materials were trimmed in accordance with Detail 4, Drawing 11 of the Construction Drawings. 

GBI continues to backfill the anchor trench as the geosynthetic materials are trimmed to secure the liner system 
within the anchor trench. 

Three 2-inch PVC electrical conduits were installed within the southern anchor trench and then backfilled using 
clean sand backfill. The pipe was then identified using a ·marker" tape. 

Ce/11 Construction 

Geosynthetics Installation 

NWL has begun to install the subbase geomemebrane above the previously approved subbase of Cell 1 (Cells 
1C & 10). 

60 mil DST qeomembrane: 

NWL installed 34.224 SQ ft of subbase 60 mil HOPE geomembrane during construction today. 

Total subbase 60 mil HOPE geomembrane deployed to date is 34.224 SQ ft. 
r-.. 

t;hris Scott ( ~{/ - :"v cc: Mike Minch 
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Dai6es\64_April 6_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 6April2010 

Ten subbase 60 mil HOPE geomembrane panels were used today in various widths and lengths for a tota, 
10 subbase panels to date. 

1.324 linear feet (If) of 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a total of 
1.324 If. None of the production seams were air tested today. The production seams not tested are 
documented and air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Four seam samples (DS-S-1 through OS-S-4) were marked within the welded production seams for destructive 
seam testing. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Waste Drop off Area Improvements 

GBI has begun to over-excavate the existing perimeter curb and gutter transition for new alignment of concrete. 
The foundation of the curb and gutter was over-excavated 18 inches and replaced with new base course. 
Several field density tests using a Troxler portable nuclear moisture/density gauge indicate the base course 
material was compacted In accordance with the project requirements. 

1700 I left the site. 

Chris Scott cc: _ __,M"'""'"ik~e~M~in~c~h,_ _ _ 
Printed Name Signatue 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 065 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 7 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEPJ 

GBI continues to backfill the NLEP perimeter anchor trench to support the liner system. The backfill material is 
a dean sand and is being compacted using a walk behind "sled" vibratory compactor. 

The contractor has begun to import ¾-inch minus granular operations layer material from the Kauai Aggregate 
Quarry. The first load of granular operations layer material was driven directly onto the floor of the NLEP. The 
driver of the haul truck did not understand the directions given by Goodfellow Bros. before entering the 
construction area. Once the driver realized his mistake, damage to the NLEP containment system had already 
occurred. 

I inspected the damaged area (approximately 10-ft by 24-ft area), and observed that all of the geosynthetic 
layers where compromised as a result of the haul truck driving on-the containment system. Therefore, the 
damaged layers will require removal and replacement with new materials. 

I requested that GBI survey the damaged area which I have identified to document the location.GB! agrees and 
provides the survey data as follows: 

N: 57014.438, E: 1558329.783; 
N: 57008.394, E: 1558322.061; 
N: 57032.!.189, E: 1558314.067: and 
N: 57026.078, E: 1558306.260. 

A sample (NLEP-OPS-001) was collected from the placed ¾-inch minus granular operations layer material and 
provided to Precision Labo~ries for conformance testing. 

Chris Scott ( J(/ ( / • I\ cc: Mike Minch 
Pnnted Name ------ Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 7 April 2010 

1700 

Chris Scott 

Ce/11 Construction 

Keith Suga (Goodfellow Bros.) has informed me that the Kauai Aggregate Quarry has screened and stockpiled 
the 3/8-inch minus gravel to be used for the project and would like for Geosyntec to test the material at the 
quarry for compliance with the project requirements. I went to the Kauai Aggregate Quarry and collected a 
sample (3/8-Quarry fines). The sample will be delivered to Precision Laboratories for gradation testing. 

Geosynthetics Installation 

NWL has begun to install the subbase 60 mil HOPE geomemebrane above the previously approved areas of 
Cell 1 (Cells 1C & 10). 

60 mil DST qeomembrane: 

NWL installed 25.116 sq ft of subbase 60 mil HOPE geomembrane during construction today. 

Total subbase 60 m~ HOPE geomembrane deployed to date is 59.340 sq ft. 

Seven subbase 60-mil HOPE geomembrane panels were used today in various widths and lengths for a total of 
17 subbase panels to date. 

1.137 linear feet (If) of subbase 60 mil HOPE geomembrane fusion-welded seams were recorded today, for a 
total of 2.461 If of subbase fusion-welded seams. All of the production seams were air tested today. The 
production seam air tests performed today were found meeting the project requirements. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiomet.-· 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Three seam samples (DS-S-5 through DS-S-7) were marked within the welded production seams for 
destructive seam testing. The samples were cut from the seams after air tests were completed with passing 
results; coupons cut from the samples were field tested using a tensiometer. The field tests showed passing 
results. Therefore. the seam samples were delivered to Precision Laboratories for destructive seam testing. 

Nineteen repairs were installed today in various lengths and widths for a total of 19 repairs to date. The repairs 
have been documented and the no~estructive vacuum box tests show passing results. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Waste Drop off Improvements 

GBI has completed the curb and gutter form work and installed the reinforcing steel in accordance with the 
Construction Drawings. 

During construction today, the forms were filled using concrete. The concrete batch was tested in the field for 
temperature slump. The concrete material was then approved for use. After the concrete material properties 
were measured in the field and approved, a sample of the concrete was collected and placed into three (3) test 
cylinders to verify the material strength after 7. 14 and 28 days of curing. 

I left the site. 

cc: _ __,M=ik.,.e""M"'i""'n,.,ch.,__ _ _ 
Prinlod Name 
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DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: 

w 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 066 

WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 8 MONTH: April YEAR: 2010 

WEATHER: Overcast and cloudy with rain during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

' 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 54.4J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

f:!§.w Leach§t/§. f;_vaQQratiQn E.2nf.!. (NLEP! 

GBI continues to backfill the NLEP perimeter anchor trench to support the liner system. The backfill material is 
a clean sand and is being compacted using a walk behind "sled" vibratory compactor. 

The contractor continues to import ¾-inch minus granular operations layer material from the Kauai Aggregate 
Quarry, and stockpiles the material outside of the NLEP. 

The contractor is also stockpiling 3-inch minus granular fill on site to be used within the NLEP side slope 
Geocell. A sample (NLEP GC-001) was collected from the onsite stockpile and delivered to Hirata and 
Associates for conformance testing. 

Cell 1 Con~//l!.Q.tion 

Laboratory results for seam samples DS-S-1 through DS-S-7 were received from Precision Laboratory. The 
tests showed passing results. 

Geosynthetics Installation 

Due to today's rainfall, liner deployment has been suspended. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Droe. off.Area lm{KOVflments 

No work in this area today. 

,-.... o I left the site. n ~ -
Chris Scott ( '5</ I , /\ -

/ .I .. V cc: Mike Minch 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

, 

DAILY FIELD REPORT Report Sequence No.: 067 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Friday DATE: DAY: 9 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haui' truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI continues to backfill the NLEP perimeter anchor trench to support the liner system. The backfill material is 
clean sand and is being compacted using a walk behind "sled" vibratory compactor. 

The contractor continues to import ¾-inch minus granular operations layer material from the Kauai Aggregate 
Quarry. The material is temporarily stockpiled outside of the NLEP until the contractor can place the material 
onto the floor of the pond. 

Ce/11 Construction 

GBI has excavated a utility force main trench within the Cell 1 (Cells 1C and 1D) perimeter berm, and has 
begun the process of installing the Cell 1 D pipe penetration within the sump. 

GBI subcontractor ITC Water Management (ITC) has production-welded the gravity flow double wall pipe 
section, and has fabricated the section of double wall pipe which will extend the gravity flow pipe into forcemain 
Manhole 14. After the section of pipe was fabricated, ITC pressurized the outer wall of the containment pipe. 
During the tests visual observation of the pre-fabricated 90-degree elbow identified a leak in the factory joint of 
containment pipe. The test was terminated until the 90-degree elbow is replaced with a new pre-fabricated pipe 
section. 

Geosynthetics Installation 

NWL has begun to install/tml prirnarv 6P mil HOPE geomembrane above the previously installed GCL and 

( 'Jx(// J I • I\ 

(.;hris Scott V cc: Mike Minch 
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 
PROJECT NO.: WG1298/02 

DAY/DATE: 9 April 2010 

subbase 60 mil HOPE geomembrane within the Cells 1C & 1D area. 

GCL Deployment 

NWL installed approximately 25.000 so ft of GCL above the previously installed subbase 60 mil HOPE 
geomembrane. The GCL installed today was installed and overlapped in accordance with the project 
specifications and the design engineer recommendations (23 December 2009 email correspondence from 
AECOM). 

60 mil DST geomembrane 

NWL installed 22.724 sq ft of primary 60 mil HOPE geomembrane during construction today. 

Total 60 mil HOPE geomembrane (subbase and primary) deployed to date is 82.064 sq ft. 

Six primary 60 mil HOPE geomembrane panels were used today in various widths and lengths for a total of six 
primary panels. 

786 linear feet (If} of 60 mil HOPE geomembrane fusion-welded seams were recorded today. All of the 
production seams were air tested today. The production seam air tests performed today were found meeting 
the project requirements. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Three seam samples (OS-P-1 through DS-P-3) were marked within the welded 
destructive testing. The seam samples are pending air tests results before removal. 

production seams tor 

No repairs were installed today. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott 
Printed Name Signature 

cc:_~ M=ik=e~M=i=n ... ch'-'---- -

P:\PRJ2003GEOIWMI\KEKAHALANDFILL\WG1298\DAIL YSI.OOC 

2 of 2 



Geosyntec t> 
consultants 

/ w 
ftASTE MANAG.EM E:NI 

\. 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 068 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: DAY: 10 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. A Goodfellow Bros. equipment operator is on site to assist in the importing operation for the 
materials received from the Kauai Aggregate Quarry. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

No work in this area today. 

Cell 1 Construction 

Geosynthetics Installation 

No geosynthetics deployment were performed today. NWL performs repairs, patches and tie-in production-
seaming for the installed primary 60 mil HOPE geomembrane within Cells 1C & 10. 

Total 60 mil HOPE geomembrane (subbase and primary) deployed to date is 82.064 sq ft. 

252 linear feet (If) of extrusion-welded seams within the subbase layer tie-in to the existing Phase II 
containment system and 92 If of extrusion-welded seams within the primary layer tie-in to the existing Phase II 
containment system were recorded today. 

All of the production seams were vacuum box tested today. The extrusion-welded production seams tested 
today were found meeting the project requirements. 

The extrusion trial weld was prepared and tested in the field . The field tensiometer tests results indicate the 
welder was able to achieve the required seam strengths for the project. 

One seam sample (DS-P-8~ cJ.lLfcom the extrusion-welded production seam. A coupon from the seam 

<.;hris Scott ( J(/( j • /I - cc: Mike Minch 
Printed Name '----Sfgnafure - - -
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 10 April 2010 

sample was tested in the field using a tensiometer. The field tests results showed passing results. Therefc,, 
the seam sample DS-S-8 will be delivered to Precision Laboratories for conformance testing. 

.. 

Three subbase layer repairs and seven primary layer repairs were installed today. All repairs were vacuum box 
tested. The repairs constructed today were completed in accordance with the project requirements. 

During construction today, NWL prepared a trail weld to evaluate the shear and peel strength of the 80 mil 
HOPE geomembrane extrusion-welded to the ½-inch thick HOPE flat stock. The temperature of the hand-held 
extruder was set to 550 degrees, and the preheat temperature was set to 500 degrees. The 80 mil HOPE 
geomembrane was leistered to the ½-inch thick HOPE plate, and the weld seam was prepared using a hand 
grinder. After the 80 mil HOPE geomembrane was extrusion-welded to the plate, several sample coupons were 
cut from the trail weld and tested using a tensiometer. The field shear and peel strength tests showed passing 
results . Therefore, a trial seam sample will be delivered to Precision Laboratories for conformance testing. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Area Improvements 

No work in this area today. 

1400 I left the site. 

Chris Scott 
Printed Name Signature 

cc:._~ M=ik.,.e~M=i=nc=h~--
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 069 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros./ Northwest linings 
Cell 1 Base liner Construction 

DAY OF WEEK: Monday DATE: DAY: 12 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP} 

The contractor continues to import ¾-inch minus granular operations layer material from the Kauai Aggregate 
Quarry. The material is hauled to the temporary ramp located on the western end of the NLEP and dumped 
along the side slope. A Caterpillar D6 LGP dozer pushes the dumped material over the floor of the NLEP to 
construct the 1-ft thick granular operations layer. 

Cell 1 Construction 

GBI subcontractor ITC Water Management has repaired the defective 90 degree elbow, and has pre.ssure 
tested the secondary "containment· component of the pipe section from the Cell 1 D sump to Manhole #14. The 
pressure test was sustained for one hour with no the leakage observed. 

A penetration was cut into the existing Manhole #14 and the downstream end of the double-wall gravity flow 
pipe was installed into the manhole and sealed using an extrusion weld. The end of the primary "carrier" pipe 
was capped in preparation for the pressure tests. 

Geosynthetics Installation 

NWL continues to install GCL over the previously installed subbase 60 mil HOPE geomembrane, and has 
begun to install the primary 60 mil HOPE geomembrane above previously installed GCL within Cell 1 (Cells 1C 
& 1D). 

Chris Scott (!9~ cc: Mike Minch 
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY /DA TE: 12 April 201 o 

GCL Deployment 

NWL installed approximately 30.000 sg ft of GCL today. The GCL installed today with 12-inch overlaps along 
the width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the seam (butt 
seam) overlaps, and the super groove factory seam was used along the length of the seam overlaps. The GCL 
was installed in accordance with the project specifications and the design engineer recommendations (23 
December 2009 email correspondence from AECOM). 

60 mil DST HOPE geomembrane: 

NWL installed 28.773 sq ft of 60 mil HDPE geomembrane during construction today. 

Total 60 mil HDPE geomembrane (subbase and primary) deployed to date is 110.837 sq ft. 

Seven panels of primary 60 mil HOPE geomembrane were used today in various widths and lengths for a total 
of seven primary panels. 

1319 linear feet (If) of fusion-welded seams were recorded today. The production seams welded today were 
documented and the air tests are pending. 

All trial welds for both fusion and extrusion welders were prepared and tested in the field. The field tensiometer 
tests results indicate the welders were able to achieve the required seam strengths for the project. 

Four seam samples (DS-P-4 through DS-P-7) were marked within the welded production seams for destruct; 
seam testing. The seam sample.s are pending air tests results before removal. 

No repairs were installed today. 

New Infiltration 88sin (N(B/ 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott cc:_ ~M=ik=e~M=i~nch=·~--
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 070 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 13 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 

0700 

I arrived on site. Goodfellow Bros. is already on site. 

Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 artictllated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

The contractor continues to import ¾-inch minus granular operations layer material from the Kauai Aggregate 
Quarry. The material is hauled to the temporary ramp located on the western end of the pond and dumped 
along the side slope. A Caterpillar 06 LGP dozer pushes the dumped material over the floor of the NLEP to 
construct the 1-ft thick granular operations layer. 

Ce/11 Construction 

GBI subcontractor ITC Water Management has tested the 1 inch void space within pipe penetrations 
assemblies for the Cell 1 C and 1 D sumps. The void spaces were tested independently and found to meet the 
project requirements. 

The pipe penetration for Cell 1 D sump was installed, and the inside wall "carrier" pipe of the double-wall 
containment pipe, which connects the pipe penetration to Manhole #14, was connected using an electro-fusion 
coupler. 

The double-wall inside ·carrier• pipe was capped and a test flange was installed at the Inlet of the pipe. The 
pipe assembly was then tested in accordance with Section 01457 of the project specifications. The pressure 
test was found meeting the project requirements. 

Geosynthetics Installation 

Laboratory results for sea DS-S-8, ½"-Plate/5117, and DS-P-1 through DS-P-3 were received from 

cc: Mike Minch 
Printed Name 
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PROJECT: Phase II lateral Expansion 

LOCATION: Kekaha landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 13April2010 

Precision laboratory. All tests showed passing results. 

No geosynthetics deployment was performed today. NWL concentrated on repairs, patches and tie-in 
production seaming. 

Total geomembrane (subbase and primary) deployed to date is 110 837 sq ft. 

115 linear feet (If) of extrusion-welded seams along the primary liner tie-in to existing Phase II containment 
system were recorded today. All 'production seams were vacuum box tested today. The extrusion-welded 
production seams tested today were found meeting the project requirements. 

The extrusion trial weld was prepared and tested in the field. The field tensiometer tests results indicate the 
welder was able to achieve the required seam strengths for the project. 

One seam sample (DS-P-7) cut from the extrusion welded production seam for destructive seam testing. A 
coupon from the seam sample was tested in the field using a tensiometer. The tests results showed passing 
results. Therefore, the seam sample OS-P-7 will be delivered to Precision Laboratories for destructive seam 
testing. 

Thirteen repairs were installed for the primary 60 mil HOPE geomembrane today. All of the repairs were 
vacuum box tested. The repairs constructed today were completed in accordance with the project 
requirements. 

New Infiltration Basin (NIB! 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott cc:. _ __.M= ik.,.ec:.M,..i.,..n,.,ch..._ __ 
Printed Name Signalure 
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Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 071 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Wednesday DATE: DAY: 14 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator. Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEPJ 

The contractor continues to import ¼-inch minus granular operations layer material from the Kauai Aggregate 
Quarry. The material is hauled to the temporary ramp located on the western end of the pond and dumped 
along the side slope. A Caterpillar 06 LGP dozer pushes the dumped material over the floor of the NLEP to 
construct the 1-ft thick granular operations layer. 

Cell 1 Construction. 

GBI subcontractor ITC Water Management continues to production weld double-wall pipe to be used for the 
various containment systems applications. The fusion welds conducted today were visually observed during 
welding and completed in accordance with the project requirements. 

GBI has begun to backfill the utility trench within the Cell 1 perimeter berm adjacent to the gravity flow double-
wall conveyance pipe. The utility trench was backfilled using onsite sand. The material was placed in uniform 
lifts approximately 6 to 8 inches loose, moisture conditioned, and then compacted using a walk behind vibratory 
plate compactor. Several field density tests using a Troxler portable nuclear moisture/density gauge indicate 
the compaction effort is meeting the project requirements. 

Geosynthetics Installation 

NWL continues to install the subbase containment system within Cells 1C and 1D, and to perform repairs, 
patches and tie-in production seaming. 

-
1..,nris Scott ( y~ 

cc: Mike Minch 
Printed Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 14 April 2010 

GCL Deployment: 

No GCL installed today during construction. 

60 mil DST geomembrane: 

NWL installed 25.208 sq ft of subbase 60 mil HOPE geomembrane during construction today. 

Total 60 mil HOPE geomembrane {subbase and primary) deployed to date is 135.355 sq ft. 

Nine subbase geomembrane panels were used today in various widths and lengths. 

23 linear feet (If) of extrusion-welded seams along the primary liner tie-in to existing Phase II containment 
system were recorded today. All of the fusion production seams were air tested and all the extrusion production 
seams were vacuum box tested today. The production seams tested today were found meeting the project 
requirements. 

Both fusion and extrusion welded trial seams was prepared and tested in the field. The field tensiometer tests 
results indicate the welder was able to achieve the required seam strengths for the project. 

Four seam samples (OS-S-8 through OS-S-11) were cut from the production seams for destructive testing. A 
coupon from each destructive sample was tested in the field using a tensiometer. The tests showed passing 
results. Therefore. the seam samples OS-S-8 through OS-S-1 1 will be delivered to Precision Laboratories for 
destructive seam testing. 

Eight repairs were performed on the subbase 60 mil HOPE geomembrane today. All of the repairs we,., 
vacuum box tested. The repairs constructed today were completed in accordance with the project 
requirements. 

New lnfiltrati2,n Ba§.in (NlfJ.1 

No work in this area today. 

Waste Drop Qff Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott cc: __ M=ik=e~M=i=n=ch~--
Printed Name Signature 
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,, w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

, 

DAILY FIELD REPORT Report Sequence No.: 072 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 15 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEPI 

The contractor has the majority of the ¾-inch minus granular operation layer stockpiled within the NLEP floor 
area. Import of the material from the Kauai Aggregate Quarry has been temporally suspended. 

Cell 1 Construction 

GBI subcontractor ITC Water Management (ITC) continues to production weld double-wall pipe to be used for 
the various containment systems applications. The fusion welds conducted today were visually observed during 
welding and completed in accordance with the project requirements. 

ITC has installed the double-wall containment pipe from Cell 1C sump to the Cell 1C temporary wet well 
location. Although the wet well has not yet been installed, the double-wall pipe has been extended to the design 
location. 

The carrier and containment pipes installed from the Cell 1 C penetration to the Cell 1 C wet well were 
independently tested and found to meet the project requirements. However, the final weld connecting the 
double-wall containment pipe to the Cell 1C wet well has not yet been tested. Air pressure tests are pending 
the installation of the wet well . 

GBI has grouted the 1-inch void spaces within the Cell 1C and 10 pipe penetration assemblies. The gro'Ut was 
mixed in a wheelbarrow by hand using the following mix: 30 gallons of water, 94 pounds of Portland cement, 
and 15 pounds of granular bentonite. The mix was poured into the void space until the space was full . 

I ris Scott C cc: Mike Minch 
Pnnted Name 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 15April2010 

1730 

Chris Scott 

Geosynthetics Installation 

Laboratory results for seam samples OS-P-4 through OS-P-7 were received from Precision Laboratory. All tests 
showed passing results. NWL continues to install the subbase containment system within Cells 1C and 1D. 

GCL Deployment 

No GCL installed today during construction. 

60 mil DST qeomembrane: 

NWL installed 32.729 sq ft of 60 mil HOPE geomembrane during construction today. 

Total 60 mil HOPE geomembrane (subbase and primary) deployed to date is 168.084 sq ft. 

Ten subbase 60 mil HOPE geomembrane panels were used today in various widths and lengths. 

207 linear feet (If) of extrusion-welded seams along the primary liner tie-in to existing Phase II containment 
system were recorded today. All of the fusion production seams were air tested and all the extrusion production 
seams were vacuum box tested today. The production seams tested today were found meeting the project 
requirements. 

Both fusion and extrusion welded tnal seams was prepared and tested in the field. The field tensiometer tests 
results indicate the welder was able to achieve the required seam strengths for the project. 

Five seam samples (DS-S-12 through OS-S-16} were cut from the production seams. A coupon from each 
seam sample was tested in the field using a tensiometer. The tests showed passing results. Therefore. the 
seam samples OS-S-8 through OS-S-11 will be delivered to Precision Laboratories for destructive seam testing. 

No repairs were performed for the primary 60 mil HOPE geomembrane today. Fourteen repairs on the subbase 
60 mil HOPE geomembrane were observed during construction today. All of the repairs were vacuum box 
tested. The repairs constructed today were completed in accordance with the project requirements. 

New /nfiltrstion Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

I left the site. 

cc: __ M=ik=e~M=i=n=ch~--
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

, 

DAILY FIELD REPORT Report Sequence No.: 073 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 16 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

1030 I contracted Joel Mondragon (Northwest Linings [NWLJ Superintendent) to inform him of failing destructive tests 
results received today from Precision Laboratories. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

GBI has begun to place 3-inch minus granular fill material into the Geocell on the NLEP side slopes. The 
material is being hauled to the NLEP from an onsite stockpile using a Caterpillar articulated haul truck. Once 
the material is hauled to the NLEP, a Hitachi excavator removes the material directly from the haul truck and 
places the material into the Geocell. Two laborers uniformly grade the granular fill using hand tools. 

Cell 1 Construction. 

GBI subcontractor ITC Water Management has installed the double-wall forcemain containment pipe from 
Manhole #14 to Cell 1C sump. A penetration was cut into the manhole, and the forcemain conveyance pipe 
was installed so that the discharge end of the pipe extends through the sidewall of the manhole. The forcemain 
was then fusion-welded around the penetration to provide a seal. A copper wire was installed around the joint 
before the weld was completed. Once the weld was completed, a non-destructive spark tester was used to 
verify that the weld provided a positive seal. No leaks were observed during the spark test. 

Once the forcemain was installed, GBI continues to backfill the utility trench using onsite sand. The backfill 
material was placed in uniform 6 to 8 inches loose, moisture conditioned using a water truck, and then 
compacted using a walk behind vibratory compactor. Several field density tests using a Troxler portable nuclear 
moisture/density gauge indicate the compaction effort meets the project requirements. 

GBI has backfilled the space beneath the Cell 1 C and 1 D pipe penetration assemblies using a #4 quarry dust 
CLSM mix provided by 0. ~nas Inc. located in Lawai, HI. - -

Chris Scott ( ~( .L ·I\ 
/ - V V cc: Mike Minch 

Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 
PROJECT NO.: WG1298/02 

DAY/DATE: 16 April 201 o 

The backfill material was poured directly into the area beneath the pipe penetrations, after which a vibrator \ . 
used to remove any voids within the fill material. A sample of the batch was obtained and three cyl inders were 
cast to verify the CLSM strength after seven days of curing. 

1100 NWL arrived on site to evaluate the failing destructive seam sample DS-S-14. The production seam was 
tracked a minimum of 10 feet before and after the failing destruct sample location. Additional samples of the 
production seam were cut and tested in the field using a tensiometer. The peel and shear tests resu lts provided 
by NWL using the field tensiometer showed passing results. Therefore, two additional destructive seam 
samples (DS-S-17-after and DS-S-18-before) were marked in the production seams tested in the field and 
delivered to Precision Laboratories for destructive seam testing 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott 
Printed Name Signature 

cc:. __ M=ik,.,,e~M,.,,i""'nc,,,h..__ __ 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 074 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: DAY: 17 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Northwest Linings (NWL) is not on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

GBI continues to place the 3-inch minus granular fill material into the Geocell on the NLEP side slopes. The 
material is being hauled into the NLEP from an onsite stockpile using a Caterpillar articulated haul truck. Onoe 
the material is hauled to the NLEP, a Hitachi excavator removes the material directly from the haul truck and 
places the material into the Geocell. Three laborers uniformly grade the gravel using hand tools. 

Ce/11 Construction. 

GBI is working to construct the design grades for the perimeter berm for Cells 1C and 1D. The contractor is 
placing onsite sand (excavated from the infiltration basin) using a Cateripillar articulated haul truck. The 
compacted fill (onsite soils) material is then spread in uniform 6- to 8-inch loose lifts using a 06 LGP dozer. 
Once the lift has been graded over the entire width of the berm, the lift is moisture conditioned using a water 
truck and then compacted using a HAMM 2420 (26,450 lb) rubber tire smooth drum vibratory compactor. 
Several field density tests using a Troxler portable nuclear moisture/density gauge indicate the compaction 
effort meets the project requirements. 

New Infiltration Basin (NIB/ 

GBI is excavating soil from the NIB to be used as compacted fill (onsite soils) within the Cells 1C and 1D 
perimeter berm. 

Waste Drop off fmprovemants 

No work in this area today. 

1530 I left the site. 

Chris Scott ( IQ~ cc: Mik~ Minch 
Pnnted Name Signature 
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Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 075 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 19 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the day. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEPJ 

GBI continues to place the 3-inch minus granular fill into the Geocell within the NLEP side slopes. The material 
is being hauled into the NLEP from an onsite stockpile using a Caterpillar articulated haul truck. Once the 
material gets to the NLEP, a Hitachi excavator removes the material directly from the haul truck and places the 
material into the Geocell. Three laborers uniformly grade the gravel using hand tools. 

Ce/11 Construction 

Esakl Surveying & Mapping, Inc. is on site to perform the as built survey of the Cell 1 D northern side slope. 

Geosynthetics Installation 

NWL continues to install the primary containment system above the approved subbase layer within Cells 1C 
and 10. 

GCL Deployment 

NWL installed approximately 35.000 sq ft of GCL today. The GCL was installed today with 12-inch overlaps 
along the width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the 
seam (butt seam) overlaps, and the super groove factory seam was used along the length of the seam 
overlaps. The GCL was installed in accordance with the project specifications and the design engineer 
recommendations (23 December 2009 email correspondence from AECOM). 

r\ - -

Chris Scott ( ~( L · " -/ r .,. V cc: Mike Minch 
Printed Name S,gnalUre 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 19 April 2010 

60 mil DST geomembrane: 

NWL installed 34.592 sq ft of double-sided textured HOPE geomembrane during construction today. 

Total geomembrane (subbase and primary) deployed to date is 202.676 sq ft. 

Eight panels were used today in various widths and lengths. 

All of the fusion production seams were non-destructive air tested, and the extrusion production seams were 
vacuum box tested today. The production seams tested today were found meeting the project requirements. 

Both fusion and extrusion welded trial seams were prepared and tested in the field. The field tensiometer tests 
results indicate the welder was able to achieve the required seam strengths for the project. 

Three destructive samples (DS-P-8 through DS-P-10) were cut from the production seams. Coupons from the 
destructive samples were tested in the field using a tensiometer. The field tests showed passing results. 
Therefore, the laboratory samples DS-S-8 through DS-P-1 O will be delivered to Precision Laboratories for 
conformance testing. 

No repairs were installed today. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott cc:._--'M=ik""e~M,..,.,i.,nc=h-'----
Prinled Name Signalure 
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Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 076 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 20 MONTH: April YEAR: 2010 

WEATHER: Overcast and cloudy in the morning, light showers during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

. JOO I attended weekly construction meeting . 

1130 I returned from weekly construction meeting. 

New Leachate Evaporation Pond CNLEPJ 

GBI has placed the majority of the 3-inch minus granular fill into the Geocell within the NLEP side slopes. The 
only remaining area to be completed is the west berm area adjacent to the temporary access ramp. 

GBI has begun to grade the ¾-inch minus granular operations layer material to 1-ft thick above the NLEP floor 
containment system using a Caterpillar LGP 06 dozer with GPS grade control. A labor is working with the 
operator to ensure no damage occurs to the underlying geosynthetics. 

Ce/11 C-Onstruction 

Geosynthetics Installation 

NWL continues to install the primary containment system above the approved subbase layer within Cells 1 C 
and 10. 

Destructive seam test results from Precision Laboratories for seam sample DS-S-17 indicate the production 
seam did not meet the minimum project specification for peel adhesion. NWL elected to cap the entire 
production seam from destructive seam sample DS-S-18 (passing laboratory destructive seam test results) to 
the end of the production seam at location of destructive seam sample DS-S-16. The entire seam was capped 

• ris Scott 

and vacuum box tested duriDo construction today . 

I J(/tl • J\ - cc: Mik!il Min!,h 
P~nted Name ---.- Signarure -
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 20April2010 

GCL Deployment 

No GCL deployment was performed today. 

60 mil DST geomembrane: 

NWL did not install HOPE geomembrane during construction today. The contractor worked to complete repairs 
and patches. 

Total geomembrane (subbase and primary) deployed to date is 202 676 sq ft. 

161 linear feet (If) of extrusion-welded seams along the primary tie-in to existing Phase II containment system 
were recorded today. All of the extrusion production seams were vacuum box tested today. The production 
seams tested today were found meeting the project requirements. 

The extrusion welded trial seams was prepared and tested in the field. The field tensiometer tests results 
indicate the welder was able to achieve the required seam strengths for the project. 

One destructive seam sample (DS-P-11) was cut from the production seams. A coupon from the seam sample 
was tested in the field using a tensiometer. The field tests showed passing results. Therefore, the seam sample 
DS-S-11 will be delivered to Precision Laboratories for conformance testing. 

N ine primary repairs and eleven subbase repairs were installed today. All repairs installed today were no,..-

destructive vacuum box tested, and no leaks were observed during the test. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott 
Printed Name Signature 

cc:_~M=1=·k~e-M=in- c=h __ _ -
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consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II lateral Expansion 
Cell 1 Base liner Construction 

DAY OF WEEK: Wednesday DATE: 

,r 

w 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 077 

WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

DAY: 21 MONTH: April YEAR: 2010 

WEATHER: Overcast and cloudy in the morning, light showers during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

' 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

GBI continues to grade the ¾-inch minus granular operations layer material to 1-ft thick above the NLEP 
containment system using a Caterpillar LGP 06 dozer with GPS grade control. A labor is working with the 
operator to ensure no damage occurs to the underlying geosynthetics. 

Ce/11 Construction. 

Geosynlhetics Installation 

NWL continues to install the subbase 60 mil HOPE geomembrane above the approved subgrade. 

GCL Deployment 

No GCL deployment was performed today. 

60 mil DST qeomembrane: 

NWL installed 12,719 sq ft. of subbase 60 mil HOPE geomembrane during construction today. 

Total geomembrane (subbase and primary) deployed to date is 215.395 sq ft. 

Twelve subbase 60 mil HOPE geomembrane panels were installed today in various widths and lengths. 

NI of the fusion welded prJ16t)ctiOll-Seam.s were non-destructive air tested today. The production seams tested 

vnris Scott I 1( / f 1 J\ - cc: Mike Minch 
Printed Name L...- r --
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 21 April 2010 

today were found meeting the project requirements. 

The fusion welded trial seams was prepared and tested in the field. The field tensiometer tests results indicate 
the welder was able to achieve the required seam strengths for the project. 

Three destructive seam samples (DS.S-19 through DS.S-21) were cut from the production seams. Coupons 
from the seam samples were tested in the field using a tensiometer. The field tests showed passing results . 
Therefore, the seam samples DS-S-19 through DS-S-21 will be delivered to Precision Laboratories for 
conformance testing. 

Fifteen repairs on the subbase HOPE geomembrane were observed during construction today. All repairs 
installed today were non-<lestructive vacuum box tested, and no leaks were observed during the test. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1730 I left the site. 

Chris Scott cc:._~M=ik=e~M=in=c=h~ - -
Printed Name Signature 
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Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 078 

PROJECT: Kekaha landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest linings 

Cell 1 Base liner Construction 
DAY OF WEEK: Thursday DATE: DAY: 22 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450.LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP} 

GBI continues to grade the ¾-inch minus granular operations layer material to 1-ft thick above the NLEP 
containment system using a Caterpillar LGP 06 dozer with GPS grade control. A labor is working with the 
operator to ensure no damage occurs to the underlying geosynthetics. 

Ce/11 Construction. 

Destructive seam test results for seam samples DS-P-11 and DS-S-19 through DS-S-21 were received from 
Precision Laboratories. The laboratory test results for seam samples DS-S-20 and DS-P-11 showed failing 
results. 

NWL tracked the production seam located at DS-S-20 a minimum of 10 feet before and after the failing destruct 
sample location. As for DS-P-11, this destructive seam sample was located at the beginning of the extrusion 
welded production seam and at the start of the day. Therefore, this destructive seam sample (DS-P-11) was 
only tracked after the failing sample location. 

Additional samples of the production seam were cut and tested in the field using a tensiometer. The field peel 
and shear tests results provided by NWL using the fteld tensiometer showed passing results. Therefore, three 
additional destructive seam samples (DS-S-22-before, DS-S-23-after and DS-P-14-after) were marked in the 
production seams. 

Coupons from the destructive seam samples were cut from the production seam and then tested in the field 
tested using a tensiometer. The field test data indicate that the seams tested in the field meet the project 
requirements. The seam samples (DS-S-22-before, DS-S-23-after and DS-P-14-after) were delivered to 
Precision Laboratories for coruormance testing. 

Chris Scott I }(.,// J . " - cc: Mike Minch 
Printed Name L- _:;:~l\J• v • V 
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PROJECT: Phase II lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 I 02 

DAY/DATE: 22April2010 

1730 

Chris Scott 

Geosynthetics Installation 

NWL continues to install the primary 60 mil HOPE geomembrane and GCL above the approved subbase 60 mil 
HOPE geomembrane. 

GCL Deployment 

NWL installed approximately 25,000 sq ft of GCL today. The GCL were installed today with 12-inch overlaps 
along the width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the 
seam (butt seam) overlaps, and the super groove factory seam was used along the length of the seam 
overlaps. The GCL was installed in accordance with the project specifications and the design engineer 
recommendations (23 December 2009 email correspondence from AECOM). 

60 mil DST geomembrane: 

NWL installed 23,644 sq ft. of primary 60 mil HOPE geomembrane during construction today. 

Total geomembrane (subbase and primary) deployed to date is 239.039 sq ft. 

Six primary 60 mil HOPE geomembrane panels were installed today in various widths and lengths. 

All of the fusion welded production seams were non-destructive air tested today. The production seams tested 
today were found meeting the project requirements. 

The fusion welded trial seams was prepared and tested in the field. The field tensiometer tests results indic. · 
the welder was able to achieve the required seam strengths for the project. 

Four seam samples (OS-P-12 through OS-S-15) were cut from the production seams. Coupons from the seam 
samples were tested in the field using a tensiometer. The field tests showed passing results. Therefore, the 
seam samples D$-P-12 through OS-P-15 will be delivered to Precision laboratories for conformance testing. 

Nineteen repairs on the primary 60 mil HOPE geomembrane were observed during construction today. All 
repairs installed today were non-destructive vacuum box tested, and no leaks were observed during the test. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

I left the site. 

cc:. __ M=ik,,.e:...:M=in""c,.,_h __ 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

, 

DAILY FIELD REPORT Report Sequence No.: 079 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 23 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck. Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEPI 

GBI has completed the majority of the installation and grading of the ¾-inch minus granular operations layer 
material, 1-ft thick above the NLEP floor containment system. 

Esaki Surveying & Mapping, Inc. and Wagner Surveyors are on site today to survey the top of granular 
operations layer within the NLEP. 

GBI subcontractor ITC Water Management is on site to install the 2-inch thick HOPE plate in preparation for the 
concrete aerator pad construction. The 2-inch HOPE plate is underlain by two layers of 16 oz/sy nonwoven 
geotextile, and was installed in several pieces and fusion-welded together in-place. A ½-inch bevel was C'Ut into 
the adjoining panels and then butt welded together to provide a continuous 2-inch thick HOPE plate underlying 
the future concrete aerator pad. 

Cell 1 Construction. 

Precision Laboratories provided tests results for the destructive seam samples submitted on 22 April 2010. All 
the destructive seam tests showed passing results. 

Geosynthetics Installation 

NWL continues to install the primary 60 mil HOPE geomembrane and GCL above the approved subbase 60 mil 
HOPE geomembrane. 

/1 -

{ 7!x;/.( j. . ,. 
Chris Scott V cc: Mike Minch 

Pnnted Name s,gnarure 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 23April2010 

GCL Deployment 

NWL installed approximately 19.500 sq ft of GCL today. The GCL was installed today with 12-inch overlaps 
along the width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the 
seam (butt seam) overlaps, and the super groove factory seam was used along the length of the seam 
overlaps. The GCL was installed in accordance with the project specifications and the design engineer 
recommendations (23 December 2009 email correspondence from AECOM). 

60 mil DST geomembrane: 

NWL installed 18.814 sq ft. of primary 60 mil HOPE geomembrane during construction today. 

Total geomembrane (subbase and primary) deployed to date is 257.853 sq ft. 

Fourteen primary 60 mil HOPE geomembrane panels were installed today in various widths and lengths. 

All of the fusion welded production seams were non-destructive air tested today. The production seams tested 
today were found meeting the project requirements. 

The fusion welded trial seams was prepared and tested in the field. The field tensiometer tests results indicate 
the welder was able to achieve the required seam strengths for the project. 

Three destructive seam samples (DS-P-16 through DS-P-18) were cut from the production seams. Coupons 
from the seam samples were tested in the field using a tensiometer. The field tests showed passing resul' 
Therefore, the seam samples DS-P-16 through DS-P-18 will be delivered to Precision Laboratories 
conformance testing. 

Sixteen repairs on the primary 60 mil HOPE geomembrane were observed during construction today. All 
repairs installed today were non-destructive vacuum box tested, and no leaks were observed during the test. 

New Infiltration Basin {NIBJ 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1800 I left the site. 

Chris Scott cc:. __ M=ik..,e ... M ... i=n-=-ch'"'---
Printed Name Signature 
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Geosyntect> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Gell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: 

WEATHER: Sunny and warm during the afternoon. 

w 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 080 

WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 24 MONTH: April YEAR: 2010 

0600 I arrived on site. Goodfellow Bros. is not on site today. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

' 

Hitachi 450 LC excavator. Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP) 

GBI subcontractor ITC Water Management is on site to install the 2-inch thick HOPE plate in preparation for the 
concrete aerator pad construction. 

The 2-inch HOPE plate is underlain by two layers of 16 oz/sy nonwoven geotextile, and was installed in several 
pieces and fusion-welded together in-place. A ½-inch bevel was cut into the adjoining panels and then butt 
welded together to provide a continuous 2-inch thick HDPE plate underlying the future concrete aerator pad. 

Ce/11 Construction. 

Geosynthetics Installation 

NWL did not install geosynthetics during construction today. The contractor worked to complete repairs, 
patches, and production seaming. 

GCL Deployment 

No GCL was installed today. . 

60 mil DST qeomembrane: 

Total geomembrane (subbase and primary) deployed to date is 257.853 sq ft. 
,-... 

Chris Scott ( ~{' · " 
./ - V V cc: Mike Minch 

Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 24 April 2010 

115 linear feet (If) of extrusion-welded seams along the primary tie-in to existing Phase II containment systb, .. 
were recorded today. All of the extrusion welded production seams were non destructive vacuum box tested 
today. The production seams tested today were found meeting the project requirements. 

The extrusion welded trial seam was prepared and tested in the field. The field tensiometer tests results 
indicate the welder was able to achieve the required seam strengths for the project. 

Two repairs on the primary 60 mil HOPE geomembrane were observed during construction today. 

The subbase and primary 80 mil HOPE geomembrane panels were extrusion welded to the ½-inch thick HOPE 
flatstock in accordance with the project requirements. The extrusion welder used the trial weld parameters 
previously tested to ensure the project strength requirements were achieved. A copper wire was inserted into 
the weld during welding to provide a means to "spark test" the weld. The spark tests indicate that the welds 
were constructed in accordance with the project requirements. 

All repairs installed today were non-destructive vacuum box tested, and no leaks were observed during the 
tests. 

NWL has begun to install the 16 oz/sy nonwoven cushion geotextile above the approved Cell 1 (Cells 1C and 
10) containment system. The panels are installed by hand and then sewn together using a sewing machine. 
The 16 oz/sy nonwoven geotextile panels installed today were installed in accordance with the project 
requirements. 

New Infiltration Basin (NIB/ 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1200 I left the site. 

Chris Scott cc:. __ "'M"'ik.,.,e""M=in"'c'""h __ 
Printed Name Signature 
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K ekaha, Kauai, Hawaii 
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DAILY FIELD REPORT Report Sequence No.: 081 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 26 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent} and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb} rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI subcontractor ITC Water Management (ITC} has completed the installation of the 2-inch HOPE plate, 
underlain by two layers of 16 oz/sy nonwoven geotextile, in preparation for the concrete aerator pad 
construction. 

The contractor has begun to install the concrete form boards in preparation for the concrete pad construction. 

Cell 1 Construction. 

NWL has completed installation of the primary 60 mil HOPE geomembrane within approved Cells 1 C/1 D areas. 

NWL continues to install the 16 oz/sy nonwoven cushion geotextile above the approved Cell 1 containment 
system. The panels are installed by hand and then sewn together using a sewing machine. The 16 oz/sy 
nonwoven geotextile panels installed today were installed in accordance with the project requirements. 

ITC has pressurized the temporary wet well structure, and pressure test results indicate that structure does not 
leak. 

New Infiltration f8!_sin (NIB! 

No work in this area today. 

Waste Dro12. off lmp_rovements 

No work in this area today. 

- I left the site. 
.ll ----- -

( '_Y ( I ·" 
Chris Scott Ir ...- V cc: Mike Minch 

Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

' 

DAILY FIELD REPORT Report Sequence No.: 082 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 27 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings (NWL) Superintendent) and five (5) technicians are on site today. 

0800 Mike Minch (Geosyntec Senior Project Engineer), is on site to attend weekly construction meeting. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end 1,oader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 

drum vibratory compactor. 

1000 Mike and I attended weekly construction meeting. 

1130 Returned from the construction meeting. 

New Leachate Evaporation Pond (NLEP) 

The contractor has completed final grading the ¾-inch minus granular operations layer on the NLEP floor. 
Esaki Surveying & Mapping, Inc. and Wagner Surveying are on site to survey the top of granular operations 
layer and verify the gravel layer thickness. 

Ce/11 Construction. 

NWL has completed the installation of the 16 oz/sy nonwoven cushion geotextile above the approved Cell 1 
containment system. 

GBI has begun importing the 1 ½-inch minus granular drainage layer materials from the Kauai Aggregate 
Quarry to the Cell 1C and 10 containment system. The gravel is imported from the quarry using several ·end 
dump" haul trucks. The haul trucks back up to the edge of the installed Cell 1C/1D liner and then dumped 
directly onto the containment system. The stockpiled 1 ½-inch minus gravel is then pushed into a uniform 3-ft 
thick lift using a Caterpillar D6 LGP dozer. 

GBI subcontractor ITC Water Management is on site to install the 8-inch diameter HOPE perforated leachate 

Chris Scott 
( ¾?~ cc: Mike Minch 

Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1 298 / 02 

DAY/DATE: 27 April 2010 

collection pipe extending from Cell 1 D sump approximately 250-ft to the south within the swale. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1700 I left the site. 

Chris Scott cc:. _ __,M=ik""e""'M""i""nc"'"h,__ _ _ 
Printed Name SlgnatlKe 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 
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DAILY FIELD REPORT Report Sequence No.: 083 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 28 MONTH: April YEAR: 2010 r. 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. Northwest Linings (NWL) is not on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 

drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

The contractor has completed the majority of the ¾-inch minus granular operations layer installation, and the 
as-built survey of the top of granular operations layer provided by Esaki Surveying & Mapping, Inc. confirms 
that the granular operations layer thickness meets the project requirements. 

NWL will be on site in the morning to install the 6 oz/sy nonwoven separator geotextile above the granular 

operations layer. 

Ce/11 Construction. 

GBI continues to import the 1 ½-inch minus granular drainage materials for the Cell 1 C and 1 D containment 
systems. The gravel is imported from the Kauai Aggregate Quarry using several "end dump" haul trucks. The 
haul trucks back up to the edge of the installed Cell 1 C/1 D liner and then dumped directly onto the containment 
system. The stockpiled 1 ½-inch minus gravel is pushed into a uniform 3-ft thick lift using a Caterpillar D6 LGP 
dozer. 

A conformance sample (Cell1 GD-002) of the placed granular drainage layer material was collected into a 5-
gallon bucket and will be delivered to Precision Laboratories for geotechnical testing. 

GBI subcontractor ITC Water Management is on site to connect the installed forcemain double-wall 
containment pipe to the newly installed temporary wet well . A section of the forcemain pipe was production-
welded together in preparation for installation. The secondary (containment) component of the double-wall pipe 

was pressure tested, and no leaks were observed. Once the forcemain is connected to the wet well, the inside 

"carrier" pipe will be tested. 
/"""\ 

Chris Scott ( ~( I · " / ,, ' " V cc: Mike Minch 
Printed Name Signature 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298 / 02 

DAY/DATE: 28 April 2010 

The contractor continues to place on-site sandy soils to construct the remaining portion of the Cell 1 D perim1:, ••. 
berm. The compacted fill material is placed into a Cat. 735 articulated haul truck using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the Cell 1 D perimeter berm. 
The lifts are uniformly graded to 8-inch thick loose layers using a Cat. D5 dozer, moisture-conditioned using a 
water truck, and then compacted using a HAMM 2420 rubber tire smooth drum vibratory compactor. Several 
field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge indicate the compaction 
effort was in accordance with the project specifications. 

A 3-inch thin-wall Shelby tube was advanced into the compacted fill within the nuclear gauge footprint at field 
density test location FDT-140 using an Army Corps sampler. The sample was extracted by hand, capped at 
each end, and then labeled TW-007. The sample will be used to compare the in-place moisture and density as 
measured by the nuclear gauge and by method ASTM D 2937 (Density of Soils by Drive Cytinder Method). 

New Infiltration Basin (NIB! 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1800 I left the site. 

Chris Scott cc: _ _ M=ik=e~M=in=c~h _ _ 
Printed Name Signature 

P:IPRJ2003GEO\WMIIKEKAHALANDFILLIWG1298\0AIL YSI.DOC 

2 of 2 



Geosyntec C> 
consultants 

/ w Kekaha Landfill 

Kekaha, Kauai, Hawaii 
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DAILY FIELD REPORT Report Sequence No.: 084 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai. Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 29 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site today. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent} and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond CNLEP/ 

NWL has installed the majority of the 6 oz/sy nonwoven separator geotextile above the granular operations 
layer within the NLEP. The 6 oz/sy nonwoven geotextile installed today was installed in accordance with the 
project requirements. 

GBI has installed the NLEP form boards and reinforcing steel within the forms in preparation for the concrete 
aerator pad installation. The epoxy coated reinforcing rebar was installed in accordance with the project 
drawings. 

Ce/11 Construction. 

GBI continues to import the 1 ½-inch minus granular drainage materials for the Cell 1C and 10 containment 
system. The gravel is imported from the Kauai Aggregate Quarry using several •end dump· haul trucks. The 
haul trucks back up to the edge of the installed Cell 1 C/1 D liner and then dumped directly onto the containment 
system. The stockpiled 1 ½-inch minus gravel is pushed into a uniform 3-ft thick lift using a Caterpillar 06 LGP 
dozer. 

GBI subcontractor ITC Water Management has connected both the 12-inch HOPE double-wall gravity flow pipe 
and the 8-inch double-wall forcemain pipe to the temporary wet well. 

The 12-inch double-wall gravity flow pipe was previously tested from the Cell 1 C pipe penetration to 
immediately before the temporary wet well structure, and no leaks were observed. However, due to l imited 
accessibility of the temporary wet well, visual observation of the final connection was approved in lieu of air 
pressure testing. The final connection was visually observed during construction and was approved. 

Chris Scott I I r .)/1 cc: Mike Mini.h 
Printed Name l_->lfol\K"- J ~ - v 
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PROJECT: Phase II lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 29April2010 

The 8-in forcemain pipe was connected to the temporary wet well , and the inside "carrier" pipe was pressu,., 
tested in acCOf'dance with the project requirements. The air pressure test was observed for 1 hour, and no leaks 
were observed. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1800 I left the site. 

Chris Scott cc:. __ M=ik.,,e:..:M.:.:.·::.:1nc""h:.:.... _ _ 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 085 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 30 MONTH: April YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber lire smooth 

drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

GBI has poured the concrete mix into the previously constructed form boards to construct the concrete aerator 
pads within the floor of the NLEP. Visual inspection of the epoxy coated reinforcing rebar confirms the steel 
was installed in accordance with the construction drawings. 

The concrete mix was tested in the field using a slump cone to verify the material was mixed in accordance with 
the project specifications. After testing the field tests indicated that the material meets the project requirements. 

No water was added to the mix at the site. 

A set of three 4-in diameter by 6-in tall cylinders were cast using the concrete material from each aerator pad 
location, for a total of two sets of three cylinders_ The samples were stored on site for 24 hours until delivery to 
the Hirata & Associates geotechnical laboratory. The test cylinders will be used to evaluate the concrete break 

strength after 7, 14 and 28 days of curing. 

Ce/11 Construction. 

GBI continues to import the 1 ½-inch minus granular drainage materials for the Cell 1 C and 1 D containment 
systems. The gravel is imported from the Kauai Aggregate Quarry using several "end dump" haul trucks. The 
haul trucks back up to the edge of the installed Cell 1 C/1 D liner and then dumped directly onto the containment 
system. The stockpiled 1 ½-inch minus gravel is pushed into a uniform 3-ft thick lift using a Caterpillar D6 LGP 

dozer. 

GBI subcontractor ITC Water Management has connected the Cell 1 D cleanout riser located at the inlet of the 
pipe penetration assembly. The cleanout connection was constructed using HOPE pipe fittings. The cleanout 
extends from the inlet of the pipe penetration to the crest of the Cell 1 D sides lope, and has two flanges as 

Chris Scott I Ir 7/1 . cc: Mike Minch 
Printed Name ~atU"'..l / r V 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 30April2010 

shown in the construction drawings. The cleanout was installed in accordance to the project requirements. 

The contractor continues to place on-site sandy soils to construct the remaining portion of the Cell 1 D perimeter 
berm. The compacted fill material is placed into a Cat. 735 articulated haul truck using a Hitachi 450 LC 
excavator, and then the haul truck dumps the compacted fill material directly onto the Cell 1 D perimeter berm. 
The lifts are uniformly graded to 8-inch thick loose layers using a Cat. D5 dozer, moisture-conditioned using a 
water truck and then compacted using a HAMM 2420 rubber tire smooth drum vibratory compactor. Several 
field density tests (FDTs) using a Troxler portable nuclear moisture/density gauge indicate the compaction 
effort was in accordance with the project specifications. 

New Infiltration Basin (NIB} 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1800 I left the site. 

Chris Scott cc: ____ M=ik,..e_.M...,_i,.,n""ch'-'----
Printed Name Signature 
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Geosyntec C> 
consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: 

WEATHER: Sunny and warm during the afternoon. 

/ w 
\. 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 086 

WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 1 MONTH: May YEAR: 2010 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

' 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 {26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

No work in this area today. 

Ce/11 Construction. 

GBI has temporarily suspended the import of the 1 ½-inch minus granular drainc1ge materials for the Cell 1C 
and 1 D containment system, and has begun to grade the stockpiled gravel material to a uniform 1-ft thick lift 
using a Caterpillar 06 LGP dozer. The 1 ½-inch minus granular drainage layer installed to date was 
constructed in accordance with the project requirements. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Droe. off lm12.rovements 

No work in this area today. 

1300 I left the site. 

Chris Scott cc:. __ '-"Ms,,ik,::sewM=ine.cu.h _ _ 
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\86_May 1_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 087 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 3 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpil lar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar DS dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEPJ 

The contractor has removed the form boards around the newly constructed aerator pads within the floor of the 
NLEP. 

Ce/11 Construction. 

GBI continues to import the 1 ½-inch minus granular drainage materials for the Cell 1C and 1D containment 
systems. The gravel is imported from the Kauai Aggregate Quarry using several "end dump' haul trucks. The 
haul trucks back up to the edge of the installed Cell 1 C/1 D liner and then dumped directly onto a 3-foot thick 
haul road directly on the containment system. The material is then pushed to a uniform 1-ft thick lift over the 
entire containment system. 

GBI is working to final grade the Cell 1C perimeter berm, and to cut the anchor trench within the area around 
the newly installed temporary wet well structure. 

New Infiltration Basin fNIB) 

No work in this area today. 

Waste Drop off Improvements 

No work In this area today. 

1600 I left the site. 

Chris Scott cc:_~M=ik.,.e..,,M"'i""nch=--
Printed Name 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 ElCl)8nsion CQA)\Dailies\87 _May 3_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 088 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai , Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Tuesday DATE: DAY: 4 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

"'-00 I attended weekly construction meeting. 

. ,30 I returned from weekly construction meeting . 

New Leachate Evaporation Pond (NLEP/ 

GBI has constructed a test pad within the floor of the NLEP. The test pad was used to evaluate the placement 
method for the 2-inch thick granular protection layer above the 6 oz/sy nonwoven separator geotextile. 

A 2- to 3-inch thick layer of the 3/8-inch minus granular protection layer material was placed on the 6 oz/sy 
nonwoven geotextile, and then graded by hand using rakes. Once the area was graded, a rubber tire track 
drive ·skid steer" drove on the granular protection layer underlain with 6 oz/sy nonwoven geotextile. No turns or 
sharp direction changes were observed. The gravel was then carefully removed to expose the underlying 
6 oz/sy nonwoven geotextile, and no apparent damage was visually observed. Therefore, per AECOM's 
response to RFI #14, this placement method is approved. 

GBI has begun to install the 3/8-inch minus granular protection layer above the 6 oz/sy nonwoven separator 
geotextile. A sample (NLEP GP-001) was collected and delivered to Precision Laboratories for conformance 
testing. 

Ce/11 Construction. 

GBI continues to import the 1 ½-inch minus granular drainage materials for the Cell 1 C and 1 D containment 
systems. The gravel is imported from the Kauai Aggregate Quarry using several "end dump" haul trucks. The 
haul trucks back up to the edge of the installed Cell 1 C/1 D liner and then dumped directly onto a 3-foot thick 
haul road directly on the containment system. The material is then pushed to a uniform 1-ft thick lift over the 
entire containment systenr.I ~ /"'I 

~hris Scott ( _>.< ( ., • /I 
/ .... _ V cc: Mike Minch 

Pnnted Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion COA)\Dailies\88_May 4_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 
PROJECT NO.: WG1298/02 

DAY/DATE: 4 May 2010 

GBI is working to final grade the Cell 1C perimeter berm, and to cut the anchor trench within the area around 
the newly installed temporary wet well structure. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1600 I left the site. 

Chris Scott 
Printed Name Signature 

cc:. _ ___,M=ik""e""M""in'""c""h,__ __ 

P:IPRJ2003GEO\WMI\KEKAHALANDFILLIWG1298\0NL YS\.DOC 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii Geosyntec l> 
WAl:'IEMAN.-«JEMENJ 

consultants "'---------------------~- , ____________________ _ 
DAILY FIELD REPORT Report Sequence No.: 089 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros./ Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 5 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. \ 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI continues to install the 3/8-inch minus granular operations layer above the 6 oz/sy nonwoven separator 
geotextile. Two track driven "skid steer" loaders are used to place the granular operations layer while several 
laborers using hand tools uniformly grade the gravel to a minimum 2-inch thick layer above the geotextile. 

Ce/11 Construction. 

GBI completes final grading of the 1 ½-inch minus granular drainage layer above the Cell 1D containment 
system. The granular drainage layer was visually observed to be approximately 1 foot thick. GBI has stockpiled 
1 ½-inch minus granular drainage layer material on the Cell 1C containment system in preparation for 
placement. 

Wagner Surveying and Esaki Surveying & Mapping, Inc. are on site to survey the Cell 1 D top of granular 
drainage layer as well as the as built Cell 1 C peri:meter berm subbase. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1600 I left the site. 

Chris Scott cc:_--'M=ik.,.e'-'M""i"-'n"'ch"----
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II , Cell 1 Expansion COA)\Oailles\Final\89_May S_CS.doc 
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consultants 

DAILY FIELD REPORT 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha. Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: 

WEATHER: Sunny and warm during the afternoon. 

w 
~E MANAGE M ENT 

PROJECT NO.: 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

Report Sequence No.: 090 

WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

DAY: 6 MONTH: May YEAR: 2010 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

, 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP} 

GBI continues to install the 3/8-inch minus granular protection layer above the 6 oz/sy nonwoven separator 
geotextile. Two track driven "skid steer" loaders are used to place the granular protection layer while several 
laborers using hand tools uniformly grade the gravel to a minimum2-inch thick layer above the geotextile. 

Ce/11 Construction. 

GBI subcontractor ITC Water Management (ITC) is on site to extend Manhole #14. A section of the HOPE 
structure was prefabricated and shipped to the site. ITC extrusion welds the manhole extension to the existing 
structure to complete the manhole above the design grades. 

Once the manhole was extended, GBI completed the Cell 1 D northeast corner tie-in to the existing Phase II 
containment system and constructed the perimeter berm along the northern limits of Cell 1 D. 

New Infiltration Basin {NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1600 I left the site. 

l.,;hris Scott cc:_---'M=ik~e~M~i~n~ch'-'----
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Dailies\90_ May 6_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 091 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 7 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI continues to install the 3/8-inch minus granular protection layer above the 6 oz/sy nonwoven separator 
geotextile. Two track driven "skid steer• loaders are used to place the granular protection layer while several 
laborers using hand tools uniformly grade the gravel to a 2-inch thick layer above the geotextile. 

GBI has connected the 6 oz/sy nonwoven separator geotextile to Aerator Pad 3C using the previously 
approved stainless steel flat bar (RFI #21) and rubber spacer. The stainless steel flat bar and rubber spacer 
were secured using stainless steel fasteners. 

Ce/11 Construction. 

Esaki Surveying & Mapping, Inc. is on site to provide the as built survey of the Cell 1 D subbase grades and 
perimeter anchor trench. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1600 I left the site. 

Chris Scott 
Printed Name Signature 

cc:. __ .,_,M.,,ik"'e"-M=in""c"-'h'----

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Oailies\91_May 7 _CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

DAILY FIELD REPORT Report Sequence No.: 092 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Monday DATE: DAY: 10 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar OS dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

GBI completed the majority of the granular drainage layer installation within the NLEP. In preparation for 
completion of the granular drainage layer installation at the west end of the NLEP, the contractor has stockpiled 
granular drainage layer materials within the floor of the NLEP. 

GBI has removed all of the gravel from the west end of the NLEP (former temporary access ramp location), and 
has completed construction of the west berm. The soils used to construct the NLEP west berm subbase were 
excavated from the exterior south berm side slope of the NLEP, which had been over-built during construction. 
The material was moisture conditioned using a water truck and then placed in uniform 6- to 8-inch thick lifts. 
Once the material was graded, compaction effort was applied using a HAMM 2420 rubber tire smooth vibratory 
compactor. Several field density tests using a Troxler portable nuclear moisture/density gauge indicate the 
compaction effort meets the project requirements. 

Ce/11 Construction 

No work in this area today. 

New Infiltration Basin {NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1600 I left the site. 

t.;hris Scott cc: __ M~ik=e~M=i-nc=h~--
Printed Name Signature 

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dallies\Final\92_ May 10_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

consultants 
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DAILY FIELD REPORT Report Sequence No.: 093 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Tuesday DATE: DAY: 11 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEPJ 

GBI subcontractor ITC Water Management is on site to fabricate the forcemain pipe which will connect the 
existing leachate collection system to the NLEP. The final connections will not be completed until later in the 
construction. 

Cell 1 Construction 

NWL is on site to install both the secondary and primary liner systems within Cells 1 C and 1 D. 

GCL Deployment 

NWL installed approximately 3,500 sq ft of GCL today. The GCL was installed today with 12-inch overlaps 
along the width and 6-inch overlaps along the length. Granular bentonite was placed along the width of the 
seam (butt seam) overlaps, and the super groove factory seam was used along the length of the seam 
overlaps. The GCL was installed in accordance with the project specifications and the design engineer 
recommendations (23 December 2009 email correspondence from AECOM). 

Geosynthetics Installation 

60 mil DST geomembrane: 

NWL installed 13.828 sq ft. of 60 mil HDPE geomembrane during construction today. 

11~~ 
Chris Scott ( ~ ( ./_ •/\ -

/ r ., V cc: Mike Minch 
Pnnted Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II. Cell 1 Expansion CQA)\Oailies\Final\93_May 11_CS.doc 



PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 
PROJECT NO.: WG1298 / 02 

DAY/DATE: 11 May 2010 

Total geomembrane (subbase and primary) deployed to date is 271.681 sq ft. 

Sixteen 60 mil HOPE geomembrane panels were installed today in various widths and lengths. 

161 linear feet of extrusion-welded seams were recorded today. All of the extrusion welded production seams 
were nondestructive vacuum box tested today. The production seams tested today were found meeting the 
project requirements. 

During construction today, both extrusion and fusion trial seams were constructed before production welding 
began, the trail welds were completed in the morning and then again in the afternoon. The field tensiometer 
tests results indicate the welder was able to achieve the required seam strengths for the project. 

Four primary geomembrane repairs and twelve secondary geomembrane repairs were observed during 
construction today. All repairs installed today were non-destructive vacuum box tested and no leaks were 
observed during the tests. 

The 80 mil HOPE geomembrane secondary liner system was extrusion welded to the ½ thick HOPE flatstock 
plate in accordance with the project requirements. During production welding, the welder used the same 
methods as the previously tested and passing trial plate-to-sheet extrusion weld. A copper wire was inserted 
into the weld during welding to provide a means to "spark test" the repair. Spark tests did not indicate any 
leaks. 

NWL installed the 16 oz/yd nonwoven cushion geotextile above the approved Cell 1 (Cells 1C and 1D) 
containment system installed today. The panels are installed by hand and then sewn together using a sew· 
machine. The 16 oz/yd nonwoven geotextile panels installed today were installed in accordance with the proj1. 
requirements. 

New Infiltration Basin (NIB} 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1830 I left the site. 

Chris Scott 
Printed Name Signature 

cc:_~M=ik""e'"'M'-'""in""c,_,_h __ 

P:\PRJ2003GEOIWMIIKEKAHALANDFILL\WG1298\0AIL YS\.DOC 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 094 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 12 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon {Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 {26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI subcontractor ITC Water Management is on site to pressure test the piping section before installation. The 
1-hour pressure tests were completed with no leaks observed. 

Cell 1 Construction 

NWL has completed the installation of the primary and secondary liner systems within Cells 1 C and 1 D. 

NWL has begun to install the 6 oz/yd nonwoven separator geotextile above the approved 1 ½-inch minus 
granular drainage layer. The panels are installed by hand and then sewn together using a sewing machine. The 
6 oz/yd nonwoven separator geotextile panels installed today were installed in accordance with the project 
requirements. 

New Infiltration Basin (NIB) 

No work in this area today. 

Waste Drop off Improvements 

No work in this area today. 

1830 I left the site. 

L;nris Scott 
Printed Name Signature 

cc:._~M=ik=e~M=i~nc=h~--

P:\PRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\Final\94_May 12_CS.doc 



/ ' 

Geosyntect> 
consultants 

w 
ftAli"'IE MAMMIEMENr 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 095 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 13 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEPJ 

No work in this area today. 

Cell 1 Construction 

NWL completes installation of the 16 oz/yd nonwoven cushion geotextile within Cells 1C and 1D, and installs 
the 6 oz/sy nonwoven separator geotextile above the approved 1 ½-inch minus granular drainage layer within 
Cell 1 D. The 6 oz/sy and 16 oz/sy nonwoven geotextile panels were installed by hand and then sewn together 
using a sewing machine. The geotextile panels installed today were installed in accordance with the project 
requirements. 

GBI continues to final grade the 1 ½-inch minus granular drainage layer within Cell 1C using a Caterpillar D6 
LGP dozer with GPS assist. 

GBI has begun to install the 3/8-inch minus operations layer gravel above the installed 6 oz/sy nonwoven 
separator geotextile. The operations layer material is imported from Kauai Aggregates Quarry using "end 
dump· transfer trucks. The haul trucks back up to the 6 oz/sy nonwoven geotextile and dump the gravel 
material directly onto the containment system. A Caterpillar D5 dozer with GPS grade control uniformly grades 
the material to two feet thick above the 6 oz/sy nonwoven geotextile. During placement of the 3/8-inch minus 
operations layer, a sample (Cell 1-Ops-001) of the material was collected in a plastic bucket and then shipped 
to Precision Laboratories for conformance testing 

1830 I left the site. 
/'"'"\ -

Chris Scott ( !J<:()_ • I\ -
v v cc: Mike Minch 

Pnnted Name S19nature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase II, Cell 1 Expansion CQA)\Dailies\95_May 13_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 096 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 14 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

GBI has removed the temporary access ramp and completed construction of the west berm. Esaki Surveying & 
Mapping provided the as-built subbase survey of the west berm, and Geosyntec accepted the as-built grades. 

NWL has installed all goesynthetic layers on the NLEP western side slope to complete the containment system 
installation. During completion of the containment system installation, the area of the containment system 
previously damaged (see daily field report #65, dated 7 April 2010) were removed and replaced with new 
geosynthelics materials. All geosynthetic layers were constructed in accordance with the project specifications. 

Ce/11 Construction 

GBI continues to final grade the 1 ½-inch minus granular drainage layer within Cell 1C using a Caterpillar D6 
LGP dozer with GPS assist. 

GBI continues to install the 3/8-inch minus operations layer above the installed 6 oz/sy nonwoven separator 
geotexlile. The operations layer material is imported from Kauai Aggregates Quarry using "end dump• transfer 
trucks. The haul trucks back up to the 6 oz/sy nonwoven geotextile and dump the gravel material directly onto 
the containment system. A caterpillar D5 dozer with GPS grade control uniformly grades the material to two 
feet thick above the 6 oz/sy nonwoven geotextile. 

GBI subcontractor ITC Water Management has connected the 8-inch diameter perforated pipe to the Cell 1 C 
pipe penetration assembly and constructed the Cell 1 C cleanout riser to the crest of the embankment. All 
connections were completed in accordance with the project requirements. 

' 10 I left the site. 
~ -

Chris Scott ( 'G/( } I • II cc: Mike Minch 
Prin N ted ame ------

. -n r-S19 atu e 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 097 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Saturday DATE: DAY: 15 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. NWL is not on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 7 40 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP) 

No work in this area today pending destructive seam sample DS-P-13 laboratory test results. 

Cell 1 Construction 

GBI has completed final grading of the 1 ½-inch minus granular drainage layer within Cell 1C. The granular 
drainage layer was visually observed to be approximately 1 foot thick. Esaki Surveying and Mapping, Inc. and 
Wagner surveying are on site to survey the top of the 1 ½-inch minus granular drainage layer above the Cell 1 C 
containment system. 

GBI continues to install the 3/8-inch minus operations layer gravel above the installed 6 oz/sy nonwoven 
separator geotextile. The 3/8-inch minus operations layer material is imported from Kauai Aggregates Quarry 
using "end dump· transfer trucks. The haul trucks back up to the 6 oz/sy nonwoven geotextile and dump the 
gravel material directly onto the containment system. A Caterpillar 05 dozer with GPS grade control uniformly 
grades the material to two feet thick above the 6 oz/sy nonwoven geotextile. During placement of the 3/8-inch 
minus operations layer, a sample (Cell1 Ops-002) of the material was collected in a plastic bucket and then 
delivered to Precision Laboratories for conformance testing. 

1230 I left the site. 

Chris Scott cc: __ M~ik=e~M=i=nc=h~--
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion COA)\Oallies\Flnal\97 _May 15_CS.doc 



Geosyntect> w 
consultants 

WAS"IE MA....OEMENT 

' 

Kekaha Landfill 

Kekaha, Kauai, Hawaii 

' 

./ 

DAILY FIELD REPORT Report Sequence No.: 098 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 
DAY OF WEEK: Monday DATE: DAY: 17 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on s ite. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar D5 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

1000 I attend the weekly construction meeting. Kenny Bergschultz and Jeff lmpens of AECOM, and Mike Minch of 
Geosyntec also onsite to attend the construction meeting. The Draft NLEP CQA report is presented to the 
County and WMH today for review and comment. 

New Leachate Evaporation Pond (NLEP) 

No work in this area today pending destructive sample (DS-P-13) tests results. 

Cell 1 Construction 

GBI has completed final grading of the 1 ½-inch minus granular drainage layer within Cell 1C. The granular 
drainage layer was visually observed to be approximately 1 foot thick. Esaki Surveying and Mapping and 
Wagner Surveyi_ng are on site to survey the as-built top of the granular drainage layer. 

GBI continues to install the 3/8-inch minus operations layer gravel above the installed 6 ozlsy nonwoven 
separator geotextile. The operations layer material is imported from Kauai Aggregates Quarry using "end 
dump" transfer trucks. The haul trucks back up to the 6 ozlsy nonwoven geotextile and dump the gravel 
material directly onto the containment system. A Caterpillar D5 dozer with GPS grade control uniformly grades 
the material to two feet thick above the 6 ozlsy nonwoven geotextile. 

1730 I left the site. 

Chris Scott cc: ____ M= ika.:e"'M""i"'n""ch"----
Printed Name Signature 

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11 , Cetl 1 Expansion COA)\Oailies\Final\98_May 17_CS.doc 
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w Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 099 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest linings 
Cell 1 Base liner Construction 

DAY OF WEEK: Tuesday DAT!;; DAY: 18 MONTH: May YEAR 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest linings [NWLJ Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

Test results received from Precision laboratories for destructive seam sample DS-P-13 are passing. 

NWL has completed installation of the 16 oz/sy nonwoven cushion goetextile on the NLEP floor, and has 
installed the Geocell system along the western side slope. Both layers were installed in accordance with the 
project requirements. 

GBI has installed the 1-ft thick granular operations layer above the 16 oz/sy nonwoven cushion geotextile. The 
gravel was installed in accordance with the construction drawings. Esaki Surveying and Mapping will be on site 
in the morning to survey the top of the granular operations layer. 

Ce/11 Construction 

GBI continues to install the 3/8-inch minus operations layer above the installed 6 oz/sy nonwoven separator 
geotextile. The operations layer material is imported from Kauai Aggregates Quarry using ·end dump" transfer 
trucks. The haul trucks back up to the 6 oz/sy nonwoven geotextile and dump the gravel material directly onto 
the containment system. A Caterpillar D5 dozer with GPS grade control uniformly grades the material to two 
feet thick above the 6 oz/sy nonwoven geotextile. During placement of the 3/8-inch minus operations layer, a 
sample (Cell1 Ops-003) of the material was collected in a plastic bucket and then delivered to Precision 
laboratories for conformance testing. 

1730 I left the site. 

Chris Scott 
Printed Name Signature 

cc: _ __,M ... 1"-'.k"'"e""M"'"in,.,,c"'-h'----

P:IPRJ2003Geo\WMI\Kekaha\WG1298 (Phase 11, Cell 1 Expansion COA)\Oailies\99_May 18_CS.doc 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 100 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASK NO.: 

CONTRACTORS: Goodfellow Bros. I Northwest Linings 

02 

Cell 1 Base Liner Construction 

DAY OF WEEK: Wednesday DATE: DAY: 19 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings (NWL] Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond (NLEP/ 

NWL has trimmed the NLEP geosynthetic layers within the anchor trench to provide adequate separation from 
the Geocell "dead man" pipe. GBI then completes the backfilling of the anchor trench along the western berm. 

GBI has installed the 3-inch minus granular fill in the Geocell on the western side slope. The granular full was 
placed in accordance with the project requirements. 

Cell 1 Construction 

GBI continues to install the 3/8-inch minus operations layer above the installed 6 oz/sy nonwoven separator 
geotextile within Cells 1C and 10. The operations layer material is imported from Kauai Aggregates Quarry 
using "end dump" transfer trucks. The haul trucks back up to the 6 oz/sy nonwoven geotextile and dump the 
gravel material directly onto the containment system. A Caterpillar 05 dozer with GPS grade control uniformly 
grades the material to two feet thick above the 6 oz/sy nonwoven geotextile. 

Phase II Containment S'(stem Re(}.air 

GBI has exposed the existing Phase II liner system which was inadvertently damaged during construction as 
described in daily field report #15, dated 15 January 2010. NWL repaired the damaged area using the following 
previously certified and approved materials: 

CETCO FWL GCL roll# 201004CV-326, Agru DST 60-mil HOPE geomembrane roll# 7191467-80211 , and 
TNS 16 oz/sy nonwoven cushion geotextile roll # 20201-74353. 

An extrusion trial weld was orepared, and three coupons from the trial weld were tested in the field. The test 

Ghris Scott I }{71] • I\ . cc: Mike Minch 
Printed Name I v~nat~ ·~ .... 

~ 
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PROJECT: Phase II Lateral Expansion 

LOCATION: Kekaha Landfill 

PROJECT NO.: WG1298/02 

DAY/DATE: 19May2010 

1730 

Chris Scott 

results summarized below met the project requirements: 

Welder ID: AM 

Machine ID: #5117 

Barrel Temperature: 800 degrees 

Pre-heat Temperature: 350 degrees 

Shear Strength Results: 145 ppi; 146 ppi; and 146 ppi 

Peel Strength Results: 143ppi; 144 ppi; and 123 ppi 

A new section of GCL was installed over the damaged area. Granular bentonite was placed along the width 
(butt) seam. A new 4'x3' patch was extrusion welded to the existing Phase II primary liner to repair the 
damaged area. Once the weld was allowed to cool, the entire extrusion weld was vacuum box tested, and no 
leaks were observed. 

After the repair was vacuum box tested, the 16 oz/sy nonwoven cushion geotextile was installed arnd heat 
bonded to the existing cushion geotextile. 

The area within the existing Phase II containment system was repaired in accordance with the project 
requirements. 

I left the site. 

cc:. _ ___,M=ik""e-"M""in,.,,,ch.,_,__ __ 
Printed Name Signature 

P:\PRJ2003GEOIWMIV<EKAHALANOFILLIWG1298\0AJLYS\.OOC 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

, 

DAILY FIELD REPORT Report Sequence No.: 101 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai, Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 

Cell 1 Base Liner Construction 

DAY OF WEEK: Thursday DATE: DAY: 20 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

0700 Joel Mondragon (Northwest Linings [NWL) Superintendent) and five (5) technicians are on site today. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader, 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar D6 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond {NLEP) 

Esaki Surveying and Mapping have surveyed the top of granular operations layer. Geosyntec Consultants 
reviewed and accepted the survey data. 

NWL has installed the final section of 6 oz/sy nonwoven separator geotextile above the 1-ft thick granular 
operations layer within the NLEP floor. The 6 oz/sy separator geotexlile was installed in accordance the project 
requirements. 

Cell 1 Construction 

NWL has installed and welded the temporary rain flap to the Cell 1C primary liner and has welded the leading 
edges of the primary and subbase 60 mil HOPE geomembranes together to encapsulate the sandwiched GCL 
per RFI #23. 

GBI has suspended installation of the operations layer today. 

GBI subcontractor Valley Well Drilling Inc. (located at 91-458 Komohana Street, Kapolei, HI 96707; phone 
number 808 682-1767) is on site to install the two gas monitoring probes west of the Cell 1 area. 

1730 I left the site. 

Chris Scott cc: __ M=ik,.,,e'--'M!.!i"-'n""ch,.,_ __ 
Printed Name Signature 
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Kekaha Landfill 

Kekaha, Kauai, Hawaii 

DAILY FIELD REPORT Report Sequence No.: 102 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Kauai , Hawaii 

DESCRIPTION: Phase II Lateral Expansion 

PROJECT NO.: WG1298 TASKNO.: 02 

CONTRACTORS: Goodfellow Bros. / Northwest Linings 
Cell 1 Base Liner Construction 

DAY OF WEEK: Friday DATE: DAY: 21 MONTH: May YEAR: 2010 

WEATHER: Sunny and warm during the afternoon. 

0600 I arrived on site. Goodfellow Bros. is already on site. 

Equipment on site today: 

Hitachi 450 LC excavator, Hitachi BH278 excavator, Caterpillar140H motor grader, Deer 644J front end loader. 
Komatsu backhoe, Caterpillar 735 articulated haul truck, Caterpillar 740 articulated haul truck, Caterpillar 06 
LGP dozer, Caterpillar 05 dozer with GPS grade control, and an HAMM 2420 (26,450 lb) rubber tire smooth 
drum vibratory compactor. 

New Leachate Evaporation Pond fNLEP/ 

GBI has completed the installation of the 2-inch thick granular protection layer above the 6 oz/sy nonwoven 
separator geotextile. VtSual verification confirms that the granular protection layer thickness meets the project 
requirement of 2 inches. 

GBI has completed the installation of the 3-inch minus granular fill material within the Geocell. Several localized 
areas required additional 3-inch minus gravel to completely cover the geocell system. These areas were 
addressed and covered during construction today. 

Today's activities complete the containment system of the NLEP. Other ancillary work including plumbing, 
electrical, and aerator system installation remain to be completed. At this stage, the CQA report for the NLEP 
containment system will be submitted to HDOH for approval as the other ancillary work is ongoing. 

Ce/11 Construction 

GBI has suspended construction of the operations layer today. 

Both Esaki Surveying and Mapping and Wagner Surveying are on site to survey completed portions of the Cells 
1 C and 1 D as-built 2-ft thick operations layer. 

GBI subcontractor Valley Well Drilling Inc. has completed the installation of the gas monitoring probes. 
However, the protective stove pipes around the gas probes have not yet been installed. 

1730 I leffthe site. 

Chris Scott (Y~ cc: Mike Minch 
Printed Name Signature 

P:IPR.l2003Geo\WMI\Kel<aha\WG1298 (Phase 11, Cell 1 Expansion CQA)\Oailies\102_May 21_CS.doc 
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Appendix F 
Soil Conformance Testing: 

Laboratory Test Results · 

Appendix F-1 
Appendix F-2 
Appendix F-3 
Appendix F-4 
Appendix F-5 

Compacted Fill Materials Test Results 
Granular Operation Layer Test Results 
Granular Protection Layer Test Results 
Granular Fill Test Results 
Concrete Test Results 



Appendix F-1 
Compacted Fill Materials Test Results 



1,n-n-· rn rt:"J·r fHU1-H1rata & Associates 4t!b- ~im, 

FAX MEMORANDUM 

January 13, 2010 
w.o. 09-4854 

TO: 

FROM: 

Mr. Keith Suga 
Goodfellow Brothers. Inc. 
F~ (808) 241-4605 

~vi.cl M. Kltall)Ura ~ 

JAN 1 4 2010 

Goodfellow Bros., lno, 
Kauai Office \. 

RE: Laboratory Test Results -Mana Re~ Stallon Sfockp'Je 
Walmea Water~II) Replacement 
Walmea, KaualJ!awai 

Hirai.s k Assod•1cs 

Gcocu"alc:al 
t•J'"uri~c 

t9· IC>S 1Co*T1 
Alo&.Hl""101 
kl eot.U6.07t7 
fu14Ut6.0I~ 

As reques1ed,.laboratD<y testing was perlocn\ed on the Import material frQCll a~ near. !hf Mana Re~ Statloo. 
at 8alking. Scar,lfs. BUIJ< ~I sainp~ ~re ~ l!Y ~ur field tech{l~. for~ ~~ii)g:, conslsling:of sieve 
'analysis, IIS'well as maxintlll density (modified Procior) ~- · 

visuanx,flie-matenal~thu~~bflan't,:tysooi_iWitlJ~J.c«al&i!g~~-(6}.Jl'\8.~!1'1afysls 
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1s based on lhe Uoifie(f·Sol ~ System. The f~ is a:-~ot·Qllr·labocalor)'1imn9 ~ ; 
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SieYe'.Size· 

1(2' 
~ 
#)ft 
#100 
#200 
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96,9 
9617• 
92.'l 
7.4 
2:6 

J~axi'num.Jf~ity; 103 ~ 
Qptilm.m·Mo!sture ~ 14.5~ 

Shoukl you have any qoestioos cooceming tlismemo, please call on us. 

DMK:4854xm.003 

ene: Modified Proctor Curve (Bag #6) 

No. c,t pages uansmiued: 2 
lflhl$ lransmission Is no< ~le. 
please call us at (808) 486-0787. 
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Bog No.: 6 
Locotloo: Mano Refuse Station 
Description: Ton slty sond 

Test Results 
Maximum Dry Density: 103.0 
Optimum Moisture Content: 14.5 

w.o. 09-4854.0 Wah11ea lfain Replacement 

Ernest K. Hirata 
& Associales, Inc. 

MODIFIED PROCTOR CURVE 
Plate A1 



Precision Geosynthetlc Laboratories # G 100016 GRAIN SIZE ANALYSIS - ASTM D 422 Job No. : 2001 ·068 
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MAXIMUM DENSITY TEST ASTM D 1557 

Job Name 

Job No. 

Precision Geosynthetic lab. # G 100020 

2001-068 

Boring/Sample No. SB 001 

Description: Yellowish Brown, F.M. Sand w. trace Silt 

Mold Volume lcf\: 0.0333 I Hammer (lbs): 10.0 

S"""imen A 
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Precision Geosynthetic Laboratories# G100020 GRAIN SIZE ANALYSIS - ASTM D 422 

U.S. Standard Sieve Size 
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MAXIMUM DENSITY TEST ASTM D1557 

Job Name 

Job No. 

Percision Goesynthetic # 6100020 

2001 -068 

Date: 1/20/2010 

By: SE 

Boring/Sample No. SB 002 

Oe.scrlption: Reddish Brown, F.C. Silty Sand 

Method: C IMold Volume (cf): 0.0750 Blows: 56 Lavers: 

Soecimen A B C D 

Total Wet WeiQht (lbs) 7363 7457 7458 7210 

Weiaht of Mold (lbs) 2990 2990 2990 2990 

Wet Weiaht of Soil llbsl 4373 4467 4468 4220 

Wet Densitv Incl\ 128.5 131.3 131.3 124.0 

Moisture Can No. 

Drv Weiaht 

Moisture Content (%) 10.9 13.2 15.4 9.0 

Orv Densitv locf) 115.9 116.0 113.8 113.8 
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Precision Geosynthetic Laboratories# G100020 GRAIN SIZE ANALYSIS • ASTM D 422 Job No. : 2001--068 

U.S. Standard Sieve Size 
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Geologic Associates 



MAXIMUM DENSITY TEST ASTM D 1557 

Job Name 

Job No. 

Precision Geosynthetic Lab. # G100020 

2001-068 

Boring/Sample No. SB 003 Subbase 

Description: Yellowish Orange Brown, F.M. Sand w. trace Silt 

Mold Volume (ell: 0.0333 I Hammer /lbsl: 10.0 Blows: 

S=imen A B 

Total Wet Weioht lorsl 3606 3590 

Weioht of Mold (ors) 1793 1793 

Wet Weiaht of Soil larsl 1813 1797 

Wet Densitv (pell 119.9 118.8 

Moisture Can No. 

Orv Weiaht 

Moisture Content (%1 21.4 18.9 

Orv Densitv I ocll 98.8 100.0 
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Precision Geosynthetic Laboratories# G100020 GRAIN SIZE ANALYSIS • ASTM D 422 Job No. : 2001 ·068 

U.S. Standard Sieve Size 
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MAXIMUM DENSITY TEST ASTM D 1557 

Job Name 

Job No. 

Precision Geosynthetic Lab. # G 100020 

2001-068 

Boring/Sample No. SB 004 Subbase 

Description: Yellowish Orange Brown, F.M. Sand w. trace Silt 

Mold Volume (cfl: 0.0333 I Hammer (lbsl: 10.0 Blows: 

S"""imen A B 

Total Wet Wei!:lht /ors) 3554 3522 

Weioht of Mold <ors) 1792 1792 

Wet Weicht of Soil tnrsl 1762 1730 

Wet Densitv lnr.f) 116.5 114.4 

Moisture Can No. 

DrvWeioht 

Moisture Content (%) 20.2 17.7 

Drv Densitv locO 97.0 97.2 
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Appendix F-2 
Granular Operations Layer Test Results 



Precis,, .,eosynthetic Laboratories# G100274 GRAIN SIZE ANAL .; -ASTM D 422 Job No. -c68 

U.S. Startdard Sieve Size 
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CONSTANT-HEAD PRESSURE PERMEABILITY TESTS 
ASTM D 2434 

PROJECT Precision Lab# G100274 Date 4112/2010 

Job No 2001-068 By LO 

Start 

As Rec'd Wt. Time/Day 

6815.3 

1821 4.1 E-01 

1855 4.2E-01 

1834 4.2E-01 

PSI 0.4 Total (Ave.) 1 

Sample NLEP-Ops-001 Start Stop 

As Rec'd As Tested Wt. Time/Day Wt. Time/Day cc k (cm/sec) 

6760 Tare 15:00:00 15:00:10 2450 5.5E-01 

9820 lnit. Wet wt 15:03:00 15:03:10 2472 5.6E-01 

Sat. Wt. 9960 15:10:00 15:10:10 2449 5.SE-01 

Trimmed Wt. 9960 15:45:00 15:45:10 2480 5.6E-01 

0.3 %water 4.9 

89.8 Dry Density pct 89.8 

PSI 0.4 Total (Ave. 9851 5.6E-01 

Sam le Start Sto 

As Rec'd Wt. Time/Day Wt. Time/Day cc k 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

%water 

Ory Density 

PSI Total (Ave. 

K = coefficient of permeability (cm/sec) 
L = sample height = 11.633 cm K = QL / Aht 
A = area of sample = 182.322 cm2 

H = Hydrostatic head (cm of H20) 1 psi = 70.43 cm 

i/' 



Appendix F-3 
Granular Protection Layer Test Results 



Precis, ,,eosynthet/c Laboratories# G100453 GRAIN SIZE ANAL . _ .d - ASTM D 422 Job No .. _ _ ,1·068 

U.S. Standard Sieve Size 
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Density 
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Density 
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Description 
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CONSTANT-HEAD PRESSURE PERMEABILITY TESTS 
ASTM D 2434 

PROJECT Precision Lab # G 100453 Date 519/2010 

Job No 2001-068 By LD 

Sam le NLEP GP-001 Start Sto 

As Rec'd Wt. Time/Day Wt. Time/Day cc k (cm/sec) 

2540 Tare 11 :08:00 11 :08:10 1330 4.7E-01 

lnit. Wet wt 11:11 :00 11 :11:10 1315 4.6E-01 

Sat. Wt. 6580 11:13:00 11:13:10 1315 4.6E-01 

Trimmed Wt. 6580 11:15:00 11:15:10 1322 4.6E-01 

3.8 % water 8.6 

84.0 Dry Density pct 84.0 

PSI 0.4 Total (Ave.) 5282 4.6E-01 / 

Sam le Start Sto 

As Rec'd As Tested Wt. Time/Day Wt. Time/Day cc k 1----+----+ ,t-----+--...;....;..;;;:,_1-__,;--+---...;,;.;~-+....;.--1--....;.--t 

Sam le 

As Rec'd 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

%water 

Dry Density 

Tare 

lnit. Wet wt 

Sat. Wt. 

Trimmed Wt. 

%water 

Dry Density 

K = coefficient of permeability (cm/sec) 
L = sample height = 16.51 cm 
A = area of sample = 167.445 cm

2 

PSI 

Start 

Wt. Time/Day 

PSI 

H = Hydrostatic head (cm of H20) 1 psi = 70.43 cm 

Total (Ave.) 

Sto 

Wt. Time/Day cc k 

Total {Ave.) 

K = QL / Aht 



Appendix F-4 
Granular Fill Test Results 



MEMORANDUM 
April16,2010 
W.O. 104907.0 

TO: Mr. Chris Scott 
Geosyntec Consultants Inc. 
via email: cscott@qeosyntec.com 

FROM: David Kitamura 

RE: Laboratory Test Results for 3• minus Geocell Material (Bag #8, W.O. 1298 NLEP-GC-001) 
Kekaha Landfill: Phase II Lateral Expansion 
Kekaha, Kauai, Hawaii 

Hirata & Associates 

Cn11 cd1nica l 
}':n,:i nc,• t,u J,: 

Hif".ila & Au.«i~tcs.. In( . 

99-14.U Ko,lu Pl 
Aic.1. H I 9(>701 
,d 808.486.078' 
£u80S.1tl6.08i 0 

As requested, laboratory testing was performed on the 3• minus Geocell material rt-J.O. 1298 NLEP-GC-001) for the 
above referenced project. Geosyntec provided us with a bulk soil sample from an onsite stockpile for laboratory testing, 
consisting of a sieve analysis test. This memo presents the results for the sieve analysis. Based on our sieve analysis 
test results, the material was classified as poor1y-graded gravel with a corresponding Unified Soil Classification system 
symbol of GP. The sieve analysis results are summarized below: 

Test 
Sieve Analysis (ASTM C136) 

~eel free to call us if you have any questions. 

14907memorandum009Sieve8ag8.wpd 

Sieve size 
3' 
1-1/2' 
3/4' 
#4 
#40 
#200 

Percent finer (%) 
100.0 v' 
42.6 
1.0 
0.6 
0.3 
0.1 ./ 



Appendix F-5 
Concrete Test Results 



Concrete Sample & Strength Test Report 

99-14)) Koaha Place 

Aka. Hawaii 96701 

~ IOl-4&6-0717 r.,., -70 --irs~-
1 I 

Page _L or_L 

Project: Kekaha Landfill Expansion W.O.: 4907.0 Date: 4/30/2010 

Sample Sample Mix Specified Aggregate Aggregate Admixture Required Concrete 
No. MadeBv Desien S1ren21b (osi) Siu Source Tvne Slumo Ticket No 

Kauai 4" 
3 ATF 4.000 Ao.,,.=ates :I: 1" 39277 

Time Cement Concrete Supplier Air Mix Air Actual Concrete 
Sampled Factor Suonlier Location Content Temotrature Ttmoerature Slumo Truck No. 

Thronas Lawai 
9:35AM Vallev NIA 84°F 77°F 5• 2 

Concrete Placement Location: Aerator Pad # 2 

-
Concrete Sample Location: Aerator Pad # 2 Southeast side. ( AflZA-r~ '3A ) -
Noles & Comments: 

Number of Cylinders: 3 I al 7 days I 2 at 28 days I al days I al daysl B old 

Compressive Strength Test Data 

Mold Type: Cylinder 

Cylinder Test Age Test Cure Oiameltr Length Maximum Load Strength Fracture 
No. (dan) Date Type (inch) finch) Obs) (nsi) / Type 

3-2-1 7 sn12010 H20 6" 12" 126,491 4476 v 4 

3-2-2 28 5/28/2010 H'O 6" 12" 0 

3-2-3 28 5/28/2010 H'O 6" 12· 0 

Comments / Special Instructions: 

Fracture Type 

Lab Technician: 1 2 3 4 s 6 
Anthony Frey \ / 

" 1\ [] ~~ [2J D 

Concrete Report Form 08/08 



[. HIRATA & A<SOC>m.s. INC. 

99-1433 Kooha Place 

Aita. Hawaii 96701 
~ IOS-416-ffl7 Fu: IOI-ON-0170 

EINit: mail@hinca-hWaii.c:om 

I I 

Concrete Sample & Strength Test Report 
Page ..,.z:_ or ..,z_ 

Project: Kekaba Landfill Expansion W.O.: 4907.0 Date: 4/3ono 1 o 
Sample Sample Mix Specified Aggregate Aggregate Admuture Requir ed Concrete 

No. MadeBv Desi2n Stren2tb lnsi) Siu Source Twe Slumo Ticket No 
Kauai 4" 

3 A1F 4.000 A o.,.....,ates :1:1· 9327 
Time Cement Concrete Supplier Air Mix Air Actual Concrete 

Samoled Factor Sunolier Location Content Temoerature Temoerature Slumo Trvck No. 
Thronas Lawai 

8:20AM Valley NIA 84° F 7S°F 4" I 

Concrete Placement Loc,.atioo: Aerator Pad # I 

' ---... 

Concrete Sample Location: Aerator Pad # I northeast side / ),f.~ 1o fZ '8C- j 
\. 

Notes & Comments: 

Nu mber of Cylioden: 3 I at 7 days I 2 at 28 days I at days I at days! Bold 

Compressive Strength Test Data 

Mold Type: Cylinder 

Cylinder Test Age Test Core Diameter Length Maximum Load Strength Fractu re 
No. (days) Date Twe (inch) /lncb) Obs) (osl) , Tvoe 

3-1-1 7 sn12010 H'O 6" 12" 145,531 SIS0 v' 4 

3-1-2 28 S/2812010 H'O 6" 12· 0 

3-1-3 28 S/28/2010 H'O 6" 12" 0 

Comments/ Special lnstrvctioas: 

Fracture Type 

Lab Technician: J 2 3 4 s 6 
Anthony Frey 

~ [l] [Z] 0 D 

Concrete Report Form 08/08 
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Appendix G 
Nuclear Density and 

Moisture Test Results 

Appendix G-1 Compacted Fill Materials 
Appendix G-2 Anchor Trench Backfill 



Appendix G-1 
Compacted Fill Materials 



[ Ge~~~~~~l 
'sUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha. Hawaii 
CONTRACTOR: Goodfellow Bros. Construction 

SPECIFICATION REQUIREMENTS 

SOURCE: Onsite soil (NLEP • Excavation) 
% COMPACTION: -"-'95'-'%.,_ _________ _ 

NUCLEAR GAUGE TYPE: 

DATE 
OF 

TEST 

(da /mo) 

TEST 
NO. 

Tro)(ler 3440 A 

TEST LOCATION 

21/Jan I FDT-01 ISWcomerof Benn EL:12.95 msl 

21/Jan I FDT-02 ISouthem end of Benn El:12.95 msl 

21/Jan ITW-001 (Thin wall Shelby rube collected@ FDT-02 

21/Jan I FDT-03 ISoulhem end of Benn EL:12.95 msl 

21/Jan I FDT-04 1Southern endof8erm El:12.95msl 

21/Jan I FDT-05 (Southea$1 come, of comer of Benn El:12.95 msl 

21/Jan I FDT-06 ISouthwest comer of Benn EL:13.50 msl 

21/Jan I FOT-07 (Soulhem end of Benn EL:13.51 msl 

21/Jan I FDT-08 ISouthem end of Benn EL:13.55 msl 

21/Jan I FDT-09 (Southem end of Benn EL:13.57 msl 

21/Jan I FDT- IO(Southem end of Benn EL:14.13 msl 

J 

MOISTURE RANGE: +/. 

NUCLEAR GAUGE SERIAL NO.: 208TT 

LAB RESULTS TYPE OFTEST 

SAMPLEI ~ 0 .M.C. 
ASTM ASTM 

NO. WT D-2922 D-1556 

(pcf) (%) 
GFB-6 103 14.5 
GFB-8 103 14.5 

GFB-8 103 14.5 

GFB-6 103 14.5 

GFB-8 103 14.5 

GFB-6 103 14 5 

GFB-6 103 14.5 

GFB-6 103 14.5 

GFB-6 103 14.5 

GFB-6 103 14.5 

GFB-8 103 14.5 

2% 

PROJECT NO.: ..,W-'-G=-1'-"2"-98'----­

TASK NO.: _ _.c;02'-----­
DATE: 21-Jan-10 

FIELD TEST RESULTS 

WET I PERCENT I PASS/ IRETESTI QA ID DEPTH/ UNIT DRY F MC COMPACT FAIL NO. 
ELEV WT 

UNITWT • • • 

(ft) (pcf) (pcf) (%) (%) 

6-in 113.7 97.5 18.7 95 Pau CAS 
6-in 113.5 98.8 14.9 96 Pau CAS 

3-in 111.8 99.3 12.6 96 Pau CAS 

6-in 114.7 98.8 18.4 96 Pass CAS 
6-in 115.3 99.0 18.5 98 Pass CAS 

6-in 111.7 97.5 14 6 95 Pass CAS 
&Fin 113.0 98.8 14.8 98 Pau CAS 

6-in 114.3 99.0 15.5 96 Pass CAS 
6-in 116.3 100. I 16.2 97 PHI CAS 

6-in 117.8 103.2 14.0 100 pau CAS 

6-in 111.0 97.9 13.8 95 Pass CAS 
... , . 
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SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Hawaii 

fONTRACTOR: Goodfellow Bros. Construction 

'SPECIFICATION REQUIREMENTS 
SOURCE: Onsite soil (NLEP - Excavation) 

% COMPACTION: _.::;95:c%:.::..,. _________ _ 

NUCLEAR GAUGE TYPE: Troxler 3440 A 

DATE 
OF 

TEST 

(day/mo) 

22/Jan 

22/Jan 

22/Jan 

22/Jan 

22/Jan 

22/Jan 

22/Jan 

22/Jan 

TEST 
NO. 

FOT-11 

FDT-12 

FOT-13 

TW-002 

FDT-1 4 

FOT-15 

FOT-16 

TEST LOCATION 

Southwest comer of Berm EL:14.59 msl 

Southern end of Berm EL:14.59 msl 

Southem end of Berm EL:14.67 msl 

Thin wall Shelby tube collected@ FOT-13 

Southern end of Berm EL:14.67 msl 

Southern end of Berm EL:14.74 msl 

Southern end of Berm EL:14.82 msl 

FOT-17 Southeast corner of corner of Berm EL:14.86 msl 

) 
\ 

PROJECT NO.: ..:.W.:,.;G=-1'-=2"'-98=-------
TASK NO.: - ---'-0=-2 ___ _ 

DATE: 22-Jan-10 ___ _ , 
...._ 

MOISTURE RANGE: +/- 2% 

NUCLEAR GAUGE SERIAL NO.: 20877 

LAB RESULTS TYPE OFTEST FIELD TEST RESULTS 
PERCENT 

SAMPLE I MAX I I ASTM I ASTM I DEPTH/ I WET I DRY I I COMPACT 
NO. UNIT WT O.M.C. D-2922 0-1556 ELEV UNIT WT UNITWT F.M.C. 

PASS/ IRETESTI QA ID 
FAIL NO. 

(pct) (%) (ft} (pcf) (pcf) 1%) (%) 

GFB-6 103 14.5 6-in 113.2 100.6 12.6 98 Pass CAS 

GFB-6 103 14.5 6-in 114.1 98.5 15.8 96 Pass CAS 

GFB-6 103 14.5 6-in 120.8 103.5 16.7 100 Pass CAS 

GFB-6 103 14.5 3-in 120.8 103.0 17.4 100 Pass CAS 

GFB-6 103 14.5 6-in 110.1 97.7 12.5 95 Pass CAS 

GFB-6 103 14.5 6-in 115.8 102.7 12.7 100 Pass CAS 

GFB-6 103 14.5 6-in 118.2 103.4 14.3 100 Pass CAS 

GFB-6 103 14.5 6-in 115.1 100.3 14.8 97 Pass CAS 

;, 
:~t---+----+---t 
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SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kel<ahal.andfil PROJECT NO.: WG1m 

LOCATION: Kekaha, Hawaii TASK NO.: 02 

,.CONTRACTOR: Goodfellow Bros Con&1tucIion DATE: 25-Jan,10 

SPECIFICATION REQUIREMENTS 

SOURCE· OnsJIe soil (NLEP - Excavallonl 
% COMPACTION: 95% MOISTURE RANGE. .,. 2% 

NUCLEAR GAUGE TYPE· Troxler 3440 A NUCLEAR GAUGE SERIAL NO 208TT 

DATE 
LAB RESULTS TYPE OFTEST FIELD TEST RESULTS 

TEST PERCENT I PASSI 
,R~STI QA 10 OF 

NO 
TEST LOCATION SAMPLE MAX ASTM ASTM DEPTH/ WET DRY COMPACT FAIL 

TEST NO. UN IT WT 
OM.C. 

0-2922 0 ·1556 ELEV U NITWT UNITWT 
F.MC 

(davlmo) (pell (%) (fl) (pct) (pell (%) (%) 

25/Jan FDT-18 Soulheasl C0tMt ol comer of Betm EL:14.95 msl GFB-0 103 14.5 g..,n 118.0 99.4 18.7 97 Pass CAS 

25/Jan FDT-19 - ~ ol come, of Betm El:14 95 msl GF8-6 103 1• 5 8-in 112.7 980 150 95 Pass CAS 
25/Jan FOT-20 Nonhem end ol Benn EL:12 30 msl GF8-6 103 ,. 5 6-ln 11• .9 102 7 11 9 100 Pass CAS 

25/Jan FOT-21 N0'1hern end of Berm EL: 12 36 GF8-6 103 14 5 6-ln 113,2 98.9 14.5 98 Pass CAS 

25/Jan FOT-22 Northern end ol Berm EL: 12 40 GFB-8 103 14 5 6-ln 113,3 100.8 12.4 08 Pass CAS 

25/Jan FOT-23 Northern endol Berm EL: 12.45 GFB-8 103 14 5 6-<n 129.3 110.7 18.8 107 PIH CAS 

2!5/JM FOT-2• -~ollt>eBem>EL 12,s GF8-6 103 1'5 6-ln 113.9 98,8 158 98 Pau CAS 

25/Jan FOT-25 Notlhem end ol Berm EL: 13 10 GF8-6 103 14 5 8-in 118.5 100.2 18 3 97 Pus CAS 

25/Jan FOT-28 Nc<them end of Benn EL· 13 15 GFB-6 103 14 5 6-<n 117.9 1034 13 9 100 Pau CAS 

25/Jan FOT-27 Northam end ol Be<m EL· 13 17 GFB-0 103 14 5 6·in 113.1 99.8 14.3 97 Pass CAS 

25/Jan lW-003 Thin wan Shelby tube CO"eded@ FOT-27 GFB-6 103 14.5 3-ln 114.8 100.4 14.4 97 Pass CAS 

25/Jan FOT-28 Wellem end ol Berm EL 12.97 GFB-6 103 14 5 6-ln 118.6 100.0 17.8 98 Pau CAS 

25/Jan FOT-29 We&tem end ol Benn EL. 13 50 GFB-6 103 14 5 - 1182 98.4 180 98 Pass CAS 

'!.'.=_:::-~. ~=-~--~;i I I I 
... 
----+----+----1 
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SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekahalao,dlil PROJECT NO.: WG1298 

LOCATION: Kekaha. Hawaii TASK NO.: 02 

,CONTRACTOR: Goodfolow Btol ConslNCtlOn DATE: 27.Jon.10 

'sPECIFICATION REQUIREMENTS 

SOURCE Onsrte IOI !HLEP • Excava tion! 
% COMPACTION· 85% MOISTURE RANGE: +/. 2% 
N UCLEAR GAUGE TYPE Tr0ldor34'0A NUCI.EAR GAUGE SERIAL NO 208TT , 

DATE 
LAS RESULTS TYPE OFTEST FIELD TEST RESULTS 

TEST 
OF 

NO. 
TEST LOCATION SAMPLE MAX ASTM ASTM DEPTH/ WET ORY 

TEST NO UNIT WT 
O M C. 

0-2822 0-1558 ELEV UNIT WT UNIT WT 
F MC. 

PERCENT I PASS/ IRETESTI QA ID 
COM PACT FAIL NO 

:day/mo) (~ -" (%) (ft) (pen (pct) (%) (%) 

27/Jan FOT-30 Northeast comer of comer or Berm EL 14-20 ms.I GFB-3 103 us &-in 112 • 984 14 3 ge p ... CAS 
27/Jan FOT-31 NonhMll oomor ol comer ol Binn EL 1•.25 msl GFB-3 103 us 6-in 11• e 991 157 9e Pua CAS 

27/Jan FOT-32 N- end Of Ille B«m EL 14.26 GFB-3 103 1• 5 6-in 113 8 1001 13 8 87 Pass CAS 

27/Jan FOT-33 NOr11'4mendollhe B«m EL U 26 GFB-3 103 1• 5 kl 118 3 1013 18 8 98 Pus CAS 

27/Jan FOT-3< Nonhem end ol 1110 Benn EL: 14.26 GFB-3 103 14 s 6-in 118 3 99 5 18.9 97 Pau CAS 

27/Jen FOT-35 --oflheB«mEL 1• 2& GFB-3 103 145 kl 115 7 102 4 130 99 Pus CAS 

27/Jan FOT·3e Westom end of Berm EL: 14 ~ GFB~ 103 14.5 6-in ,,u 1032 12.9 100 Pan CAS 

27/Jan FOT-37 Nof1hem end Of Ille Berm EL 1• .ss GFB-3 103 1•5 &-in 112.0 985 13 7 9e Pus CAS 
27/Jan FOT-38 Nortnem end ol 111e Berm EL: 14.55 GFB-3 103 14.5 6-,;n 113.0 99.2 14.0 98 PHI CAS 

27/Ja,, FOT-38 No'1hem end Of Ille Berm EL 14.68 GFB-3 103 14 5 &-in 11• S 1009 13.S 98 Pua CAS 

27/Jan TW-O<M Thin waa Shelby tube oollected @ FOT-39 GFB-3 103 1• 5 3-ln 113.8 101.0 12.8 98 Pau CAS 

27/Jan FOT-40 N-endollhe Berm EL 14 73 GFll-e 103 us 6-in 118 2 102.3 18.8 99 p ... CAS 

27/Jan FOT-01 Nonhem endoflhe B«m EL 14 73 GFIMI 103 us 6-<n 1153 1007 14.5 98 Pua CAS 

27/Jan FOT-02 Nonhem end of 1l1e Berm EL 14. 73 GFIMI 103 1• 5 6-in 113 8 987 15,4 98 Pa'8 CAS 

27/Jon FOT-03 N-end of 1l1e B«m EL 1473 GFIMI 103 1• 5 6-<n 115 8 1024 13.2 99 PHI CAS 

27/Jan FOT-44 w e1temendot8ermEL· 1soo GFIMI 103 14 5 6--n 113 7 97 7 16.4 85 Pats CAS 

-
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( Geosyntec C> 
consultants J 

'sUMMARY OF FIELD DENSITY TEST ' 
PROJECT: Kekaha Landfill PROJECT NO.: -"'W"'G""1.:;.;29;,;:;8 ___ _ 

LOCATION: Kekaha. Hawaii TASK N0.:_--"02"------
fONTRACTOR: Goodfellow Bros. Construction DATE: 28-Jan-10 

,) 

SPECIFICATION REQUIREMENTS 

SOURCE: Onsite soil (NLEP • Excavation) 

% COMPACTION: _9~5~"-~--------- MOISTURE RANGE: +/- 2% 

NUCLEAR GAUGE TYPE: Troxler 3440 A 
\. 

DATE 
OF 

TEST 

TEST 
NO. 

TEST LOCATION 

(day/mo) 
28/Jan I FDT45ISouthem end of Benn EL: 16.00 

28/Jan I FOT46 INorthem end of Berm EL: 16.00 

28/Jan I FDT47 INorthem end of Berm EL: 16.00 

28/Jan I FOT-48 INOlthem end of Benn EL: 16.00 

28/Jan I FDT49 INorthem end of Berm EL: 16.00 

28/Jan I FDT-50 (Western end of Berm EL: 16.00 

28/Jan I FOT--51 (Southem end of Berm EL: 16.00 

NUCLEAR GAUGE SERIAL NO.: 20877 

LAB RESULTS TYPE OF TEST FIELD TEST RESULTS 

.I I PERCENT I PASS/ I RETESTI QA 10 SAMPLE MAX ASTM ASTM DEPTH/ WET ORY COMPACT FAIL 
NO. UNIT WT O.M.C. D-2922 D-1556 ELEV UNIT WT UNIT WT F.M.C. 

NO. 

(pc() (%) (ft) (pcf) (pcf) (%) (%) 

GF!H; 103 14.5 6-in 114.3 99.9 14.5 97 Pass CAS 
GFB-6 103 14.5 6-in 111.2 98.7 12.7 96 Pass CAS 

GFB-6 103 14.5 6-in 116.7 100.3 16.4 97 Pass CAS 

GFiH; 103 14.5 6-in 114.6 101.4 13.1 98 Pass CAS 

GFiH; 103 14.5 6-in 114.2 99.2 15.2 96 Pass CAS 

GFB-6 103 14.5 6-in 116.2 100.1 18.1 97 Pass CAS 

GF!H; 103 14.5 6-in 113.6 98.0 16.0 95 Pass CAS 

fl' !j :-. • • y_ . I; ,;. ll l!'J 
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' SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfill PROJECT NO.: WG1298 

LOCATION: Kekaha. Hawaii TASK NO.: 02 

f ONTRACTOR: Goodfellow Bros. Construction DATE: 29-Jan-10 
,) 

S PECIFICATION REQUIREMENTS 

SOURCE: Onslte soil !NLEP - Excavation) 

'JI, COMPACTION: 95% MOISTURE RANGE +/. 2% 

NUCLEAR GAUGE TYPE: Troxler 3440 A NUCLEAR GAUGE SERIAL NO.: 20877 , 

DATE 
LAB RESULTS TYPE OFTEST FIELD TEST RESULTS 

TEST PERCENT I PASSI IRETESTI QA ID OF 
NO 

TEST LOCATION SAMPLE MAX ASTM ASTM DEPTH/ WET DRY COMPACT FAIL TEST OM.C. F.M.C NO 
NO. UNIT WT D-2922 0-1556 ELEV UNIT WT UNIT WT 

(davlmo) (pd) (%) (ft) (pd) (nd\ (%) ('JI,) 

29/Jan FDT-52 Northern end of Benn EL: 16.40 GFB-6 103 14.5 6--in 113.8 99.0 15.0 96 Pass CAS 

29/Jan FDT-53 Northern end of Berm EL: 16.40 GFB-6 103 14.5 6-in 111.5 99.5 12.1 97 Pass CA$ 

29(Jan FOT-54 Northern end of Berm EL. 16.40 GFB-6 103 14.5 6--in 118.4 101.9 16.2 99 Pass CAS 
29/Jan FDT-55 Nonhem end of Berm EL: 16.40 GFB-6 103 14.5 6-ln 117.1 100.3 16.8 97 Pass CA$ 

29/Jan FDT-56 No'1hem end of Benn EL: 16.40 GFB-6 103 14.5 6-Nl 112.6 99.0 13.8 96 Pass CAS 
--J-.. _:,• __ _ 
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IGeosyntec t> L consultants ) 
' SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfin PROJ ECT NO.:.;.W..:;G::;.1'-=2"'-98"----

LOCATION: Kekaha, Hawaii TASK N0.: ____ 02'------
~ ONTRACTOR: Goodfellow Bros. Construction DATE: 25-Feb-1_Q_ _ 

.,I 

'sPECIFICATION REQUIREMENTS ' 
SOURCE: Onsite soil (NLEP • Excavation) 

% COMPACTION: _ __ 95~% ____________ _ MOISTURE RANGE: +/. 2% 

NUCLEAR GAUGE TYPE: Troxler 3440A Nt.!CLEAR GAUGE SERIAL NO · ~208~77~ --

DATE 
TEST I OF TEST LOCATION 

TEST 
NO. 

LAB RESULTS TYPE OF TEST FIELD TEST RESULTS 

SAMPLE I MAX I I ASTM I ASTM I DEPTH/I WET I DRY I I PERCENT I PASSI I RETEST 
NO UNIT WT O.M .C. 0-2922 D-1556 ELEV UNIT WT UNIT WT F.M.C. COMPACT FAIL NO. I QA ID 

(day/mo) (pd) (%) (ft) (odl (pd) (%) (%) 

25/Feb FDT-57 NLEP Floor GFB-6 100 14.5 6-Jn 117.0 102.7 13.9 103 Pass CAS 

25/Feb FOT-58 NLEP Floor GFB-6 103 14.5 6-in 111.7 99.2 12.6 96 Pan CAS 

25/Feb FDT-59 NLEP Floor GFB-6 103 14.5 IHn 110.5 97.7 13.1 95 Pass CAS 
25/Feb FDT-60 NLEP Floor GFB-6 103 14.5 6-ln 116.4 102.4 13.7 99 Pan CAS 

25/Feb FDT-61 NLEP Floor GFB-6 103 14.5 6-ln 121.5 105.4 15,2 102 Pua CAS 

25/Feb FDT-62 NLEP Floor GFB-6 103 14.5 6-«1 116. 1 103,4 12,3 100 Pan CAS 

25/Feb FDT-63 NLEP Floor GFB-6 103 14.5 6-ln 116.7 103.8 12.5 101 Pass CAS 

25/Feb FDT-64 NLEP Floor GFB-6 103 14.5 6-ln 117.8 103.8 13.5 101 Pass CAS 

25/Feb FDT-65 NLEP Floor GFB-6 103 14.5 6-ln 117.3 100.7 16.4 98 Pau CAS 

25/Feb FDT-66 NLEP Floor GFB-6 103 14.5 6-ln 116.1 100.7 15.3 98 Pan CAS 

.• ~ :t ~- fi ~~~---- - §~II~~~ . 
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SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfil 
LOCATION: Kekaha, Hawaii 

fONTRACTOR: Goodfellow Bros. Construction 

'5PECIFICATION REQUIREMENTS 

SOURCE: Ons,te soil (NLEP • Excavation) 

% COMPACTION: 95% MOISTURE RANGE: +/. 

NUCLEAR GAUGE TYPE: Troldef 3440 A rfJCLEAR GAUGE SERIAL NO.: 208n 

OATE 
LAB RESULTS TYPE OFTEST 

TEST 
OF 

NO. 
TEST LOCATION SAMPLE MAX ASTM ASTM 

TEST OM.C. 
NO. UNIT WT 0-2922 0-1556 

(davlmo) (od\ (%) 
10/May FDT-79 NLEP Temporary Access Ramp Badcfin GFB-6 100 14.5 

10/May FOT-80 NLEP T empora,y Access Ramp Backfill GFB-6 100 14.5 

10/May FDT-81 NLEP Temporary Access Ramp Backfill GFB-6 100 14.5 

10/May FDT-82 NLEP Tempora_ry_Access Ramp Backfill GFiHi 100 14.5 

PROJECT NO.: WG1298 

TASK NO.: 02 
DATE: 10-Ma~-10 

' 

2% 

, 

FIELD TEST RESULTS 

DEPTH/ 

' . 

ELEV 

(ft) 

6-m 

6-in 

6-in 

6-ln 

WET 
UNITWT 

(pci) 

115.2 

115.8 

115.4 

114.5 

I PERCENT I PASSI IRETESTI QA 10 DRY F.M C COMPACT FAIL NO. 
UNITWT 

(pcf) (%) (%) 
99.1 16 3 99 Pass CAS 
100,1 15,7 100 Pass CAS 

100.5 149 101 Pus CAS 
98.7 18.1 99 Pus CAS 

:t ••;----+----+----1 
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consultants 

MOISTURE/DENSITY TESTS USING THIN-WALL DRIVE TUBES - ASTM D2937 
I' 

PROJECT: Kekaha Landfill 

LOCATION: Kekaha, Hawaii 

CONTRACTOR: Goodfellow Bros. Construction 

REFERENCE NUMBER FDT--02 FDT-13 

SAMPLE NUMBER TW-001(Oven) TW--002(0ven) 

DEPTH OR LIFT NUMBER 3" 3" 

DIAMETER (in) 2.82 2.82 

LENGTH (in) 2.73 2.73 

VOLUME (in3) 1· 17.05 - 1- 17.05 

WATER CONTENT DETERMINATION: 

TARE NUMBER: A72 A57 

WET MASS+ TARE (g) 328.9 448.9 

DRY MASS + TARE (g) 292.7 383.2 

MASS OF TARE (g) 4.4 4.4 

MASS OF WATER (g) 36.3 > 65.7 ' .. 

MASS OF DRY SOIL (g) 
. 

288.3 . ;. ·", 378.8 

WATER CONTENT (%) - 12.6% 17.4% 
. -

UNIT WEIGHT DETERMINATION: 

WET MASS W/TUBE (g) 756.9 797.3 

TUBE MASS (g) 256.5 256.5 
WET UNIT WEIGHT (pcf) I -=·- 1~ . ,. 

111 .8 " · .. 120.8 

DRY UNIT WEIGHT (pcf) - 99.3 'k . 103.0 . 
. 

FDT-27 

TW--003{0ven) 

3" 

2.82 

2.73 
17.05 

A72 

422.0 

369.4 

4.4 
. 52.6 

I 365.0 . ". · 

r ·· 14.4% 

770.4 

256.5 

. 114.8 

10074' 

PROJECT: WG1298 

TASK: 02 

DATE: 21 January 2010 

FDT-39 

TW-004(Oven) 

3" 

2.82 

2.73 

17.05 
~ ... r ,.: -~--.,.~ - . . 

A57 

419.0 

372.1 

4.4 

46.9 , ... . 
--~··-.: .,- .. r ·w .... ~ 

... .. -. - .. 
. · 

:-.:: ·:·~387.7''·' · ' - ' -
~ 

' . 12.8% - !u-- ,,~ -.. - ' -~ .. cj_ 

765.9 

256.5 
. 113.8 ·= .... _,; - I 
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SUMMARY OF FIELD DENSITY TEST 

PROJECT: Kekaha Landfill PROJECT NO.: ~98 

LOCATION: Kekaha Hawaii TASK NO.: 02 

f ONTRACTOR: Goodfellow Bros. Conslruction CATE: 17-~-10 

SPECIFICATION REQUIREMENTS 

SOURCE: Onsite soil (NLEP - Excavation) 

% COMPACTION: 95% MOISTURE RANGE: +/. 2% 

NUCLEAR GAUGE TYPE: Troxler 3440 A NUCLEAR GAUGE SERIAL NO.: 20877 

OATE 
LAB RE-SUL TS TYPE OF TEST FIELD TEST RESULTS 

PASS/ IRETESTI QA 10 TEST PERCENT_! OF 
NO. 

TEST LOCATION SAMPLE MAX ASTM ASTM DEPTH/ WET ORY COMPACT 
TEST NO. UNIT WT O.M.C. D-2922 D-1556 ELEV UNIT WT UNIT WT F.M.C. 

FAIL NO. 

(day/mo) (pcf) (%) (ft) (pcf) (pcf} (%) (%) 

17/Apr FDT-67 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 113.4 98.7 14.9 99 Pass CAS 

17/Apr FDT-68 NLEP Anchor Trench Backfill GFB-6 100 14.5 6·in 109.2 96.5 13.2 97 Pass CAS 

17/Apr FOT-69 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 116.4 101.2 15. 1 101 Pass CAS 

17/A()r FOT-70 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 116.5 103.2 12.9 103 Pass CAS 

17/Apr FDT-71 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 111.8 99.0 13.0 99 Pass CAS 

17/Apr FDT-72 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 109.5 97.1 12.8 97 Pass CAS 

17/Apr FDT-73 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 114.8 100.1 14.7 100 Pass CAS 

17/Apr FDT-74 NLEP Anchor Trench Backfill GFB-6 100 14.5 6--in 116.3 101.3 14.9 101 Pass CAS 

17/Apr FDT-75 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 119.7 104.1 15.0 104 Pass CA$ 

17/Apr FDT-76 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 115.8 99.3 16.7 99 Pass CAS 

17/A()r FDT-77 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 110.2 97.1 13.5 97 Pass CAS 

17/A()r FDT-78 NLEP Anchor Trench Backfill GFB-6 100 14.5 6-in 107.9 95.6 12.9 96 Pass CAS 

:•{,,---+---+--~ 
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AppendixH 
Geosynthetic Conformance Testing: 

Laboratory Test Results 

Appendix H-1 GCL 
Appendix H-2 60 mil Double-sided Textured Geomembrane 
Appendix H-3 Interface Shear Test Results 



Appendix H-1 
GCL 



TRI/ Environmental, Inc. 
A Tex8' Ro•earell lnlem<,liona/ Conpany 

January 29, 201 O 

Mail To: 

Mike Minch 
Geosyntec 
475 14th Street, Suite 400 
Oakland, California 94612 

email: Mminch@Geosyntec.com 
cc: khuynh@geosyntec.com 
cc: Cscott@geosyntec.com 
cc:jfrey@wm.com 

Dear Mr. Minch: 

Bill To: 

<=Project# WG1298 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

Project: 

TRI Job Reference Number: 

Material(s) Tested: 

Test(s) Requested: 

Kekaha Sanitary Landfill 

E2337-13-10 

6 Bentomat FLW GCL(s) 

Mass/Unit Area (ASTM D 5993) 
Peel Strength (ASTM D 6496) 
Index Flux (ASTM D 5887) 

If you have any questions or require any additional information, please call us at 
1-800-880-8378. . 

Sincerely, 

pogo 1 of7 
GeosyntheticTesUng.com 

9063 Bee Caves Road/ Austin. TX 78733 / 512 263 2101 /fax: 512 263 2558 



TRI / Environmental, Inc. 
A T&X8$ Res,earch International ~y 

Material: ll<!ntomat FLW GCL 
Sample Identification: 257 
TRI Log#: E2337-13-10 

PARAMETER 

GCL TEST RESULTS 
TRI Clk>nt: Ge-ocyntoc 

Project: Kekaha Sanitary Landfill 

TEST REPLICATE NUMBER 
1 2 3 4 5 6 

ll<!ntonite • Mass/Unit Area (ASTM D 5993, result@ 0% M.C.) ./ 

Bentonite mass/unit area (lbslft') 0.88 0.90 0.85 0.82 0.87 

GCL mass/im area (lbslft') 0.98 0.99 0.95 0.92 0.96 

Moisture Content(%) 32.5 31.9 32.8 32.0 33.4 

Peel Strength (ASTM D 6496) ./ 

MD· Peel Strength (lbs/in) 10.8 12.0 11.3 8.6 11.6 

Index Flux (ASTM D 5887) v' 

Index Flux (m3/m2/sec) 2.SE-09 

Hydraulic Conductivity (an/sec) 2.1E-09 

NA Nol Avoiablo 

7 8 9 

The 1esting Is based upon aoc:epted lnduslry p,actice as well as 1ho test method listed. Test_.. rei,o,19d herein do not apply 
1D samples -than thOS4 rested. TRI nelthor ac:c:epts ~ lornor makes_,, as 1D 1ho final use and purpose ol 1ho matCllal. 
TRI obse<l,e$ and ""'Wllalns client confidef11iaily. TRI limlts reprodualon oltlli$ repo,t ...::Ojll In f\AI, wilhoul prio< app<0\/31 ol TRI. 

page 2 of 7 
Geosyn1MUc Testing.com 

9063 Bee taYes Road/ AAJstin. TX 78733 / 512 263 21011 fax: 512 263 2558 

STD. 
MEAN DEV. 

10 

v 0.86 0.03 

" 0.96 0.03 
32.5 0.6 

V I 10.9 I 1.3 

I 2.SE-091 

... 12.1E-09l 



TRI I Environmental, Inc. 
ATe_R_--...,ec,,,po,,y 

Material: Bentomat FLW GCL 
Sample ldent~tlon: 302 
TRI Log f : E2337-13-10 

PARAMETER 

GCL TEST RES UL TS 
TRI Client: Geosyntoc 

Prol"t: Kekaha 5antta,y LandfiN 

TEST REPLICATE NUMBER 
1 2 3 4 5 6 

Bentonit• - Mass/Unit Anta (ASTM D 5993, result @ 0% M.C.) 

Bentonile mass/ri area (lbslfl') 0.80 0.79 0.84 O.BO 0.82 

Ga.. masslurit area (lbslfl') 0.89 0.89 0.94 0.90 0.91 
Moislure Content(%) 34.1 35.3 33.6 33.5 32.8 

Peel Strength (ASTM D 6496) 

MD - Peel Strength (lbsf,n) 7.7 7.7 4.8 5.8 5.6 

Index Flux (ASTM D 5887) 

Index Fk.oc (m3/rff/sec) 3.1E--09 

Hydrauic ConductMty ( an/sec) 2.9E-09 

7 8 

Tho-.Vlsbased 14JOft OCCll)lld lnculryP,-.as-as lt.e ____ Test_""'°""' _do noteppy 

9 

. 

lo samplos-t,an lhose-. TRI __,aa:,ei,t. , __ , 1or ......... c111m aslolho linal.,......., l)I.IIIONoflho matonal. 

TRI - and ..-m din co."1d6,illolty. TRI limb repn)(kdon of tllls ...,ort. e,ccept In II.«. - prior appn,val of TRL 

P"9030l7 
Geo.yntMU<:Testlng . .com 

9063 8M C-- I Austin. lX 78733/ 512 263 2101 / lu 512 263 2S5e 

STO. 
MEAN DEV. 

10 

" 0.81 0.02 

V 0.91 0.02 
33.9 0.9 

~ I 6.3 I 1.3 

1,.1e--09I 

" l2.9E-091 



TRI / Envlronmental, Inc. 
AT---~y 

Material: S.ntomat FLW GCL 
Sample Identification: 3'8 
TRI Log t : E2337-13-10 

PARAMETER 

GCL TEST RES UL TS 
TRI Client: Geosyntec 

Projoet: Kekaha Sanitary Landflll 

TEST REPLICATE NUMBER 
1 2 3 " 5 6 

Bentonite - Mass/Unit Ana (ASTM D 5993, resutt @ 0% M.C.) 

Bemorite mass/unit area (lbslft') 0.87 0.87 0.82 0.88 0.85 

GCL mass/unit area (lbs/1\2) 0.97 0.97 0.92 0.98 0.95 
MoiS11.re c«itent(%) 31.7 33.4 32.1 32.1 33.9 

PHI Strength (ASTM D 6496) 

MD - Peel 5wng1h (lbsf,n) 6.0 3.5 4.2 6.2 5.3 

Index Flux (ASTM D 5887) 

Index Flux (m'lm2/see) 3.1E-09 

Hydraulic Conductivity ( an/sec) 2.SE-09 

7 8 9 

Tho~llbuoduponocceplod~pndlcoas- ashloStmelllodislod. Test-,-led-donolapply 
IOumples_lhan_W TRl-~--tlorn«maQl-.aslO .... tnaluseon!_al .... ,,...__ 
TRl ot>seM$•ndmalrulnsclortoonllde•~. TRllimlts..,,.,._allhisl-1,_,.lnfull._prior __ alTRI. 

pago 4al7 
Geosynlhetk:Tesllng.eom 

9063 Bee Cows RDad I Austin. TX 78733 / 512 263 2101 / lax: 512 263 2558 

STD. 
MEAN DEV. 

10 

V 0.86 0.02 

V 0.96 0.02 
32.6 1.0 

V I 5.0 I 1.2 

13.1E-o91 

. 
V 12.8E-091 



TRI I Environmental, Inc. 
AT•---°""*'>' 

GCL TEST RESULTS 
TRI Client: Geosyntee 

Project: Kekaha Sanitary Landfill 

libterial: Bentomat FLW GCL 
Sample ldGntification: 396 
TRI Log I: E2337-13-10 

PARAMETER resr REPUCAT£ NUMBER 
1 2 3 4 

Bentonite • Mass/Unit Area (ASTM D 5993, result@ 0% M.C.) 

Bentonite mass/unit area (lbslft') 0.84 0.65 0 .86 0 .86 

GCl massh.ritatea (lbsllr) 0.94 0.95 0 .96 0.96 

Moisture Content(%) 30.9 32.<4 32.5 31.3 

Pffl Strength (ASTM D 6496) 

MO- Peet Strength (bslin) 14.1 14.1 12.5 11.3 

Index Flux (ASTM D 5887) 

Index Flux (m'tm2/sec) 2.9E-09 

Hydraullc Conductivity (an/sec) 2.1E-o9 

lt>T-~ 

5 6 

0.83 

0.93 
32.0 

9.3 

7 8 9 

The~ is buodupon ea:et*dlnduslryin<:dce aswel Uthe l6Slmelhod Isled. T..C -~-donotlPl)fy 
10samplos-1Nnttios.loslod. lRI-ICCOl)ts~lornormatesdaimas10b-use...Spurposoofbmat"'1al. 
lRI----... --,. lRllmb ropodudionofttlk'""°"-e,cce,,tln I\Jl,_pno,_lofTRI. 

-5017 
GeosyntheticT esting.com 

90S3 Bee Caws Road I Austin. TX 78733 I 512 263 2101 / fax: 512 263 2558 

STD. 
MEAN DEV. 

10 

.. 0.85 0.01 .. 0.95 0.01 
31.8 0 .7 

v i 12.3 I 2.0 

l 2.te-o91 

V 12.1E-o91 



TRI/ Environmental, Inc. 
A Te-Re,ea,<hk..,, _ _,,~ 

GCL TEST RESULTS 
TRI Client: Geosyntec 

Project: Kekaha Sanitary LandfiN 

Material: Bentomal FLW GCL 
Sample ldentlf,cation: <438 
TRI Log IJ: E2337-13-10 

PARAMETER TEST REPLICATE NUM8ER 
1 2 3 4 

Bentonite • Massl\Jnlt Ar.a (ASTM D 5993, resu•@ 0% M.C.) 

Benlooite mass/unit area (lbsift2) 0.95 0.97 0.97 0.92 
GCL mass/unit area (lbslft') 1.05 1.07 1.07 1.01 
Moisture Conlon!(%) 32.6 32.5 33.4 32.5 

Peel Strength (ASTM D 6496) 

MO· Peel Strength (lbs/in) 6.4 1.6 8.5 1.5 

Index Flux (ASTM o 5887) 

Index Flux (m'tm2/sec) 3.0E--09 

Hydraulic Conductivity (an/sec) 3.0E--09 

TOT_,.Ohdlon 

5 6 

0.78 

0.88 
68.1 

6.1 

1 a 9 

The.-,glsbaMd upon~lnduslryp,acllceas-oslhotosl --- Test-ropo,'9dhereln donctll)ply 
»samples-than lhoee""11>d. TRI ..-aecepts ~torn«..-clalm as»the lnol useand-at111e-. 
TRI-and--~- TRI lmb ~ at1111s repo,1. excepC In Ut. - prior _,,1 at TRI. 

pago6of7 
GeosynthetlcTesUng.com 

9063BeeCa-Road/A....,_ TX78733/512 263 2101 /fax: 512263 2558 

STD. 
MEAN DEV. 

10 

, 
V 0.92 0.08 

V 1.02 0.08 
39.a 15.8 

v- 1 1.2 I 1.0 

13.oe~I 
V ,3.0E~, 



TRI / Environmental, Inc. 
A Texa,ResHm1lntemotionol~y 

GCL TEST RESULTS 
TRI Client: Geosyn4ec 

Project: Kekaha Sanitary Landfill 

Material: S.ntomat FLW GCL 
Sample ldenCif"ication: .(84 

TRI Log#: E2337-13-10 

PARAMETER TEST REPLICATE NUMBER 
1 2 3 4 

S.ntonlt• • Mass/Unit Ana (ASTM D 5993, result@ 0% M.C.) 

Bentonite mass/unit area (ibslft2) 0.82 0 .82 0.80 0.79 

GCL mass/unit area (lbslft') 0.92 0 .91 0.90 0.89 
Moisture Content(%) 32.8 35.4 33.4 33.7 

PNI Strength (ASTM D 6496) 

MD · Peel strength (lbS/ln) 5.7 5.0 7.5 6.1 

Index Flux (ASTM D 5887) 

Index Flux (m'lm2/sec) 3.4E-09 

Hydraulic Conduc:IMty (an/sec) 3.4E~ 

lDT,.,_llndion 

5 6 

0.82 

0.92 
35.3 

5.8 

7 a 

The18stif'G ls based uponecc:el)4,ld lndustryprac:lbaswel 011hol0St tnelhod lswd. T .. _.. repo,1ed heroin donol apply 

9 

....... plOI----· TRl-""'9pl>-~lor---........ -.... ...,-., .... -
TRJ-andmalntalnt-... --,. TRl_,._aflhll,_t._ln..._-....Cpnor-afTRI. 

page 7 o/7 
Geosynlhot~Ttttlng.com 

0063 eoeca""s Road/ Aus,Jn. TX 78733/ s12 2632101 /m: s12 2632558 

STD. 
MEAN DEV. 

10 

L, Jl.81 0.01 
I., 0.91 0.01 

34.1 1.2 

L, I 6.0 I 0.9 

13.4E~1 
v 13AE~I 



Appendix H-2 
60 mil Double-Sided Textured Geomembrane 



TRI/ Environmental, Inc. 
A Texas Rolo#ehW~~ 

January 18, 201 O 

MailTo: 

Michael J. Minch 
Geosyntec 
475 14th Street. Suite 400 
Oakland, CA 94612 

email: Mminch@Geosyntec.com 
cc:Cscott@geosyntec.com 
cc: jfrey@wm.com 
cc:k.imhuynh@Geosyntec.com 

Dear Mr. Minch: 

Bill To: 

Project# WG1298 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthelics testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

Project: . Kekaha 

TRI Job Reference Number: E2339~6-07 

Material(s) Tested: 4, Agru 60mil Microspike HOPE Geomembrane(s) 

Test(s) Requested: Thickness (ASTM D 5994) 
Asperity Height (GRI GM 12) 
Density (ASTM D 1505) 
Carbon Content (ASTM D 1603, mod.) 
Carbon Dispersion (ASTM D 5596) 
Tensile (ASTM D 6693/GRI GM13) 

If you have any questions or require any additional information, please calf us at 
1 ~378. 

Sincerely, 

Dr. Mansukh Patel 
Sr. Laboratory Coordinator 
Geosynthetic Services Division 
www.GeosyntheticTesting.com 

cc: Sam R. Allen, Vtce President and Division Manager 

~1 d 5 
GeosynthollcTeslln,g.com 

9063 Boe C- _ , _ n< 78733/ 512 2$3 2101/ lox: 512 2$3 2558 



TRI/ Environmental, Inc. 
A T_,_,,,,_, _ _,a,,,,,.,y 

GEOMEMBRANE TEST RESULTS 
TRI Client Geosyntec 

Project Kekaha 

Material: AQN 60mll Mlcrosplke HOPE 0eo"'4fflbrone{s) 
Samj>le lc!entfficatlon: 801613.10 
TRI Log t : E233M5-07 

PARAMETER TEST REPLICA TE NUMBER 

I 
1 2 3 4 5 6 

Thlcltneu (AS'IM O 59'4) 

Thickness (mil.s) 59 61 58 61 59 61 

As.,.rity Height (ORI GM 12) / 

Aspe<fly Height (mis)· Side A 32 32 32 31 32 33 
Asperity Helghl (mils)· Side B 25 26 26 26 25 27 

Density (AS'IM O 1505) ,/ 

OensllY (g/cm3) 0.945 0.945 0.945 

Carben Black Contont (ASTM O 1603, mod.) -.' 

"'~- 2.36 2.37 

Corben Black Dispersion (ASTM D 5596) ,/ 

Rating • 1st tleld view 1 1 1 1 1 v 
Rallng • 2nd fleld view 1 f 1 1 1 v 

. 
nalle ~ ... (AS'IM O "9J/GRI GM 13, Typ. rv _ ,_ · HOPE) 

MDYleldS~(ppi) 144 153 154 154 152 

TD Yleld Streng111 (pp") 163 166 169 167 167 

MO B<ul,. Sn,i,g1h (Pill) 222 206 206 155 226 
TD Break Strength (~) 1n 168 119 182 130 

MD Yleld aonoai.,n (%) 22 22 21 21 21 

TD Yleld Elongallon (%) 15 15 15 15 15 

MD 8'ealc Elongallon (%) -454 ~1 479 371 431 

TD Break Elongallon (%) 545 501 64 545 158 

TOT-~ 

1 • 
60 59 

34 32 
28 26 

The I0$11ng Is basod upon oa,ep,,d lnduolry p<1'0lk:e aswell »lho lost me!hod lstod. Test muto reponed-donot ~ 

• 
62 

32 
25 

10 sampes-ttw,-- TRI ,_accepts _,.;t,llilyfo<normal<bsdalm HIOlho llnal US6 and purposo ollho macerial. 
TRI-..Sand-ckt-..ily. TRl-~olW.~""'"l'ISlUl,-p,lor_..dTRl. 

-2015 
O.OSV,,the<ic:Tostlnt-com 

90e3 8ee C-Rood/.......,_ TX 71733/512 263 2101 /law: 512 263 2S6a 

STD. 
MEAN DEV. 

10 

60 I 60 I 1 

.. 1 58 I << min 

34 
ffi 1 27 1 

I 
/ 

o.M5 :f o.ooo 

/ 

I 2.37 ::I 0.01 

, 
I, I . 151 I 4 

I, 1 166 I 2 

l f' 203 I 28 

" I 
155 I 29 

, 
I, I 21 I 1 

' 1 15 I 0 

l f , 439 I 42 

'1 3e3 I 233 



TRI/ Envtronmental, Inc. 
AT-,--co,,_,, 

GEOMEMBRANE TEST RESULTS 
TRI Client: C..0.yntec 

Project: Kekaha 

Mae.rial: AgN 60mll Mlc:rosjMke HOP£~-, 
Sample ldentiflc:allon: 801723.10 
TRI Log t : Ell»-4lH>7 

PARAMETER TEST REPLICATE NUMBER 

1 2 3 4 5 ' Thickness (ASTM D 5994) 

Thld<ness (mils) 62 62 59 59 61 62 

Aspority Height (GRJ GM 12) 

Aspe,1!y Height (mis)• Side A 30 31 31 31 31 30 
Asperity Height (mils)· Side B 25 26 25 27 27 25 

Density (ASTM D 1505) 

Density (g/cm3) 0.944 0.944 0.944 

Carbon Black Content (ASTM D 1603, mod.) 

% Carbon Black 2.33 2.31 

Carbon Black Ditpe,slon (ASTM D 5596) 

Rating· 1st field view 1 1 1 1 1 V. 
Rating • 2nd fidd view 1 I 1 I 1 :/ 
TensU. 1'1opt<tlH (ASTM D 1693IGRI GM 13, Tn,e rv --• HOPE) 

MD Yield $1reng1h (ppl) 145 146 149 151 156 
TO Yield Streng'lh (ppi) 162 160 161 161 159 

M O B<eak Strength (ppi) 182 243 180 177 262 
TO B<eak Streng'lh (ppl) 187 183 165 172 115 

MD Yield Elongation(%) 22 23 21 19 23 
TO Yield Elongation(%) 18 18 18 18 18 

MO B<eak Elonga1lon ("-) 438 491 423 489 485 
TO Break Elongation(%) 588 496 493 543 121 

MD Madllno Direction TD T,..._ Dlroction 

7 • • 
59 60 60 

32 32 26 
27 29 28 

Tho lesting It bas.cl upon""""l)Cod lndust,y ptadlc:tes- sstheltsl onechod-. Tosc-. repo,lod horllndonotwt 
10~-bn-W TRJ-~·--~lo.not-daimHlothelinal-andpt.WpOMofthe..-lat. 
TRI - and mol-diont oonlidtntialily. TRJ lrMS _-. ot tNs ,_i. - In U. wttho<.t prior "A>'owl of TRI. 

_3,,15 
Gto1yntllttlc:THtlng.eom 

9063BeeC-Rcod/-TX71733/S122632101 / lu512263:!MI 

STD. 
MEAN DEV. 

10 

61 
Bhr 1 «min 

25 
~2 27 1 

I 0.M-4 ;ii 0.000 

I 2.32 ~ 0.01 

~4 1 ra40 
27 

rn 2 
0 

~33 187 



TRI/ Environmental, Inc. 
A Texas Ro.seam Womational~ 

GEOMEMBRANE TEST RESULTS 
TRI Chnt GeosyntK 

Pro~ct: Kekaha 

Material: Agru 60mll Micn>spff(e HOPE Geomembrane(s) 
Sample Identification: 801734.10 
TRI log I : E23~'-07 

PARAMETER TEST REPLICA TE N UMBER 
t 2 3 4 5 ' Thlcl<nno (ASTM D 59W) 

Thickness (mils) 61 65 62 63 61 61 

Asporily Height (GRI GM 12) 

Asperity He4gh( (mis) - Side A 30 31 31 32 31 32 
Asperity ~ht (mMs) - Side B 25 26 27 25 29 28 

Density (ASTM D 1505) 

Density (g/cm3) 0.944 0.944 0.944 

Carbon Bloc!< Content (ASTM D 1603, mod.) 

%C.rbonlllodt 2.32 2.31 

Cett,on Bliek Olspenlon (ASTM D 5596) 

Rating - 1s1 field view 1 1 1 1 1./ 
Rating - 2nd field vlow 1 1 1 1 1 / 

ns11e "'°1)ettloo (ASTM D 6693/GRI GM 13, Type IV specimen - HOPE) 

MD Yield Slreng,h (ppl) 175 168 163 157 163 

TO Yield Slreng,h (ppl) 183 184 191 173 180 

MO Break Slreng1h (ppl) 236 182 207 146 174 
TO Break Streng1h (ppl) 179 197 180 162 169 

MD Yield Elooilatlon (%) 23 23 23 23 23 

TO Yield Elongation(%) 18 18 18 18 18 

MD B<eak Elongation(%) 506 4 18 481 465 4 18 
TO B<eak Elongation(%) 486 566 491 475 494 

7 I 

61 62 

32 35 
27 28 

ThotestingftbaseduponaccejMclhMC!ypradlceos-asthe_me1hod_ TNt-..Sropo,10d-donot"A)ly 

9 

63 

32 
29 

to samples -1han it,:,se tostod, TRI nol1her accepts ~lity lor ror mauo claim "to the lnal use ond pul1)0SO of the material. 

TRI -and maltuio-ls diont aridenlialily. TRI - ~ of lhls ropOl1, e,m:,ept in U, -priO< _., olTRI. 

pe,ge4d S 
GtosynthltticTestlng.com 

9063 BeeCtvos Road/Aus&\, TX. 78733/512 2632101 /lax:$12263~ 

STD. 
MEAN DEV, 

to 

61 I 62 ;;;I" 1 61 - << mm 

33 fH 1 28 1 

I o.944~.ooo 

I u2::::r' 0.01 

~ 7 7 

~ 35 13 

@ 0 
0 

w 39 
36 



TRI/ Environmental, Inc. 
A Te,r;wRe:Milrttl ~la/Coq,w,y 

GEOMEMBRANE TEST RESULTS 
TRI Client: Ge<>syntoc 

P,.ct: Kekaha 

Mattrt..l: Agn, 60mll Mlcrospike HOPE Geomembn,nt(s) 
Sample ldt11llflcatlon: 802103.10 
TRI Log #: E2339-46-07 

PARAMETER TEST REPLICATE N UMBER 

1 2 3 4 5 6 
Thickness (ASTM D 5994) 

Thickness (mils) 63 61 60 62 59 62 

Aspertty Height (ORI GM 12) 

Asperity Helght (mils)· Side A 30 30 29 27 29 30 
Asperity He;ght ( ... I· Side B 25 24 26 25 27 25 

Density (ASTM D 1505) 

Density (g/cm3) 0.9« 0.944 0.944 

Carbon Black Conttnc (ASTM D 1603, mod.) 

%Carbon81acl< 2.39 2~ 

Ca,1>on Black otsi-aton (ASTM D 5596) 

Ra11ng-1st-- 1 I 1 I 1 :;;,, RaUng • 2nd field view 1 1 I 1 1 

r--. Pr...,.- (A$TM D 6693/GRI GM n, T-"' specimen - H OPE) 

MO Yoeld ~ (ppl) 146 149 155 162 155 
TO Yield Sirenglh (ppl) 163 162 163 165 173 

MO Btuk Snoglh (ppl) 226 176 210 223 247 

TO B<eak Snnglh (ppl) 180 175 173 149 1n 

MD Y,eld Elongation(%) 22 22 22 22 22 
TO Yield Elongation(%) 15 15 15 15 15 

MO B<eak Elonga1ion (%) 466 464 480 480 479 
TO Btuk Elongation(%) 566 544 526 433 51$ 

7 a , 

60 61 62 

32 31 34 

26 28 25 

Tht leoti,"IQ ls bared 14)0neccepted lnduslrypradlceas wel astho ltstmethod Isled. TMl-~-do not..,.,iy 
lo&>n,plel_than._-. TIU __ ,.__,tvrnormol:esdanasloU..Ofintt-andpu,pooeotthoma...,... 
TRJ -end m,l.uin1cionl-ily. TRJ I.nils ~uctionot _ __ lnU. ___ otTIU. 

pogo 5ol 5 
GeosynthttlcT .. tin11-com 

9063 8ot CMls Rood / Au$b,\ TX 787331512 263 2101 lfax: 512 263 2563 

$TO. 
MEAN DEV. 

10 

63 ffi 1 <<min 

33 ffi 2 

2a 6 1 

I 0.944 ~ -000 

/ 
I 2.37 !'.:I 0.04 

fil e 4 

~ 26 12 

~ o 0 

~ 11 
51 



TRI I Environmental, Inc. 
A T•at ~ lntf!malional ~ 

January 18, 2010 

Mail To: 

Michael J. Minch 
Geosyntec 
475 14th Street, Suite 400 
Oakland, CA 94612 

email: Mminch@Geosyntec.com 
cc:Cscott@geosyntec.com 
cc: jfrey@wm.com 
cc:kimhuynh@Geosyntec.com 

Dear Mr. Minch: 

Bill To: 

Project# WG1298 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. 
TRI Is pleased to submit this final report for laboralory testing. 

Project Kekaha 

TRI Job Reference Number: E2339-48-03 

Material(s) Tested: 2, Agru 60mil Microsplke HOPE Geomembrane(s) 

Test(s) Requested: Thickness (ASTM D 5994) 
Asperity Height (GRI GM 12) 
Density (ASTM D 1505) 
Carbon Content(ASTM D 1603, mod.} 
Carbon Dispersion (ASTM D 5596) 
Tensile (ASTM D 6693/GRI GM13) 

If you have any questions or require any additional Information, please call us at 
1-800-880-8378. 

Sincerely, 

Dr. Mansukh Patel 
Sr. Laboratory Coordinator 
Geosynthelic Services Division 
www.GeosyntheticTesting.com 

cc: Sam R. Allen, Vice President and Division Manager 

page1of3 
C-ynthetic:Testir19-com 

9063 Bee C8V85 Road I A&.otir\, TX 781'33/ 512 263 2101 / fa.c 512 263 ~ 



TRI / Environmental, Inc. 
A Te- - lftetn3lional ~ 

GEOMEMBRANE TEST RESULTS 
TRI Client: Geosyntec 

Project: Kekaha 

Material: AgN 60mif Mk:rosplke HOPE Geomembrane(s) 
Sample klentiflcation: 802114.10 
TRI Log#: E233-3 

PARAMETER TEST REPLICA TE NUMBER 
1 2 3 4 5 6 

Thk:kness (ASTM D 5994) 

Thk:kness (mils) 62 64 63 63 61 62 

Asperity Helght(GRI GM 12) 

Aspemy Hell,hl (mils) · Side A 30 27 27 28 29 28 

Aspemy Hell,ht (mils) . Side B 29 26 25 26 24 26 

Density (ASTM D 1505) 

Density (g/cm3) 0.944 0.944 0.944 

Carbon Black Content (ASTM D 1603, mod.) 

o/, Catbon Black 2.33 2.35 

Carbon Black Dispersion (ASTM D 5596) 

Rating· 1st field view 1 1 1 1 1 v 
Rating • 2nd f,eld view 1 1 1 1 1 v 

,slle Properties (ASTM D 6693/GRI GM 13, Type rv specimen• HOPE) 

MO Yoeld Strength (ppi) 162 166 169 170 164 

Ttl Yield Slrenglll (ppi) 193 183 180 174 1$6 

MO Break Strenglll (ppi) 210 200 2 15 217 253 

TD Break Strength (ppl) 185 192 178 163 182 

MD Yield Elongolion (%) 23 23 23 23 23 

Ttl Yoeld Elongation(%) 18 18 18 18 18 

MD Break Elongation (%) 446 443 461 459 486 

Ttl Break Elongation(%) 526 568 528 491 535 

MD Mactoine Dit&cilon NA Not AvoRable 

7 a 

62 59 

30 32 

25 28 

The tC:sting Is based '4)0C'l acceptod lnckJStty practloo as well as lhe test method listed. Test reSIAts reported herein do not appy 

9 

63 

31 

28 

to samples othef' ~n those tesCod. TRI ncithef' aocepts responsibility for nor make$ claim as IO the final USO and purpose of the material. 
TRI obseMIS and maintains cliert ~ity. TRI Hmks reproducti<><l of this report. except in fl.Ill, w-p,1o< a-1 of TRI. 

""9" 2of3 
Geosynthetic:TesUng.com 

9063 Bee Caves Road/ Auslin, TX 78733/ 512 263 2101 /fax: S12 263 2558 

STD. 
MEAN DEV. 

10 

62 
~ 1 <<min 

29 ffi 2 

27 2 

/ 

I 0.944 ld° 0.000 

/ 
I 2.34 e 0.01 

~ 3 7 

BEi 20 11 

ffi 0 
0 

~ 17 

0 27 



TRI/ Environmental, Inc. AT--/-~ 
GEOMEMBRANE TEST RESULTS 

TRI Client: Geosyntec 
Project Kobha 

Material: Agn, 60m<I Mlcrospllto HOPE Geom.mb<a.-(s) 
Sampk Identification: 802215.10 
TRI log f : E23-.03 

PARAMETER 

ThlckMSS (ASTM O 5994) 

Thickness (mils} 

Asperity Height (GRI GM 12) 

Asperity Height (mis)- Slde A 
Asperily Holght(mils) - Slde 8 

OeMlty (ASTM O 1505) 

Density (g/cm3) 

TEST REPllCATE NUMBER 
1 2 3 4 

61 

32 
26 

62 

33 
27 

62 

33 
26 

0.943 0.943 0.943 

62 

29 

26 

Car1>on Black Content (ASTM O 1603, mod.) 

% C:.. rbon Black 

Rating - 1st field •lew 

Rating - 2nd - -

2.33 2.34 

TonsHo Proportlos (ASTM O 6613/GRI GM 13, Type fl/ spec-- HOPE) 

MO Yoetd StrengO, (ppi) 

TD Yoeld Strength (ppi) 

MD B<eak StrengO, (PIii) 
TD Break Strength (ppl) 

MD YIOld Elongab, (%) 

TO Yield EIOngation (%) 

MD Break Elongation(%) 
TO Break Elongation(%) 

158 157 
151 158 

238 227 
177 204 

23 23 

17 17 

466 470 
539 615 

154 
163 

183 
175 

23 

17 

414 
514 

155 
163 

190 

177 

23 

15 

419 
526 

5 

59 

32 
26 

160 
166 

23 
15 

425 
581 

6 

62 

33 
26 

N4NotA-

7 

62 

32 

26 

• 
58 

34 
27 

Tho-ng Is based upon~ lndl..try p<1ICtioe as - as tho lest medlod Nsted. TOIi-~ herein do not opply 

• 
61 

33 
26 

to sampi.s-tt,anlhose- lRl nellhor occel)ls ,_....,..,lor,.,,.makasdaim asio tho.., useand pirposeoltho-. 
lRl-and-dietC--.ilally. lRl-~olNtn,po,1. ......... _p<lo<_...... ollRl. 

P19f3ot' 3 
Geosynthetk:Teslln,g.com 

11063 llooC:O- _ , - TX 787331512 2&3 2101 t i..: 512 2'3 2558 

10 

61 

32 
28 

STD. 
MEAN DEV. 

~ - 1 
CEZJ' 1 

.---..-/ I o.943 ff 0.000 

,..... _ _.,/ 
I 2-341 0.01 

~ 27 
~42 
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TRI/ Environmental, Inc. 
A Tua.,~~~ 

January 19, 2010 

Mail To: 

Michael J . Minch 
Geosyntec 
475 141h Street. Suite 400 
Oakland, CA 94612 

email: Mminch@Geosyntec.com 
cc:Cscott@geosyntec.com 
cc: jfrey@wm.com 
cc:kimhuynh@Geosyntec.com 

Dear Mr. Minch: 

Bill To: 

Project# WG1298 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetlcs testing needs. 
TRI is pleased to submit lhis final report for laboratory testing. 

Project: Keka ha 

TRI Job Reference Number: E2339-49-08 

Materia~s) Tested: 2, Agru 60mil Microspike HOPE Geomembrane(s) 

Test(s) Requested: Thickness (ASTM D 5994) 
Asperity Height (GRI GM 12) 
Density (ASTM D 1505) 
Carbon Content {ASTM D 1603, mod.) 
Carbon Dispersion (ASTM D 5596) 
Tensile (ASTM D 6693/GRI GM13) 

If you have any questions or require any additional information, please call us at 
1-8oo-aso-a378. 

Sincerely, 

Mansukh Patel 
Sr. Laboratory Coordinator 
Geosynthetic Services Division 
www.GeosynthelicTesling.com 

cc: Sam R. Allen, Vtee President and Division Manager 

pege1d3 
GeosynthotieT11ting,com 

1106311ooC.-_ , _ lX78133/512 2632101 /""' 5122632556 



TRI/ Environmental, Inc. AT ___ C.......,, 

GEOMEMBRANE TEST RESULTS 
TRI Client: Geooynte<: 

Prcjoct: KekaM 

_..rtal: Agn, &Omll lllctospi<o HOPE---<•) 
Sample Identification: 802235.10 
TRI Log I: E2339-4t-08 

PARAMETER TEST REPLICATE NUMBER 
1 2 3 4 s ' ThldcMss (ASTM O 5994) 

Thickness (mils) 60 60 60 62 59 60 

Aspetlty Helght(GRI GM 12) 

A$perily Heigh( (mis)· Side A 3 1 33 34 34 34 34 
Aspef1ty Height (mis)· Side B 26 28 26 27 27 29 

Density (ASTM O 1505) 

Oenslly (g/cm3) 0.944 0.944 0.945 

Ca,1,on Black Content (ASTM D 1603, rnod.) 

% Carbon Blad< 2.21 2.19 

ca,1,on Black Oist*alon (ASTM O 5596) 

Rating. 1st llold view 1 1 1 1 1 / 
Rating • 2nd tleld - 1 1 1 1 1 v 

PropertlH (ASTM O "'3/GRI GM 13, TY,e ,VapecinMn • HOPE) 

o Yield snncie, ~) 151 147 147 149 152 
TD Yield Strenglh (ppl) 162 162 162 170 160 

MO Bteak Streng1h (ppl) 219 185 191 233 227 

TD Bteak S~ ~) 153 170 164 165 178 

MO Yield Elongation(%) 22 22 22 22 22 
TD Yield Elongation (%) 15 15 15 15 15 

MO Break Elongation(%) 453 414 419 4$5 426 
TD Bteak Elongation(%) 479 513 4$4 459 531 

7 • 
59 60 

35 35 
28 29 

Tho~ls--""'!Md~p<adlcoas-aslhl--hted. Tott,_.."9(lftedhorelndo nclopt>ly 

t 

61 

36 
28 

.. ,.....----- llll __ ___,1or..,-..-.. .... .,. ____ "'""--
TRI - Ind malrolnsellonl-ality. TRI Mmlls ref)<Oduction"'lhls--ln U . -prio,-"'TRI. 

-
-2ol3 

0-ynlhlllcTestlng.OOffl 
9063BooC.- Rood/- TX71733 / 5122632101 /lo>c: 512263~ 

STD. 
MEAN DEV. 

10 

62 ~ 1 <<min 

35 ffi 1 28 1 

I 0.944 ~001 

I 2.20 ~ 0.01 

ffi 2 
63 4 

~ 22 9 

Bffi 0 

5 0 

~ 22 32 



TRI/ Environmental, Inc. 

A T---°""'*'Y 
GEOMEMBRANE TEST RESULTS 

TRI Client: Geoayntoc 
Project; Kebho 

Moterlal: Agn.o 60mll Mlcroapike HOPE ~s) 
S.mple ~nti&.tlon: 102346.10 
TRI Log #: E2~-

PARAMETER 

Thickness (ASTM O 5994) 

Thlcl<ness (mils) 

Asperity Height (GRI GM 12) 

Aspefity Height (IT'lls) - Side A 
Aspffly Height( ... ) - Slde B 

Density (ASTM D 1505) 

Oensi!y (g/em3) 

TEST REPLICA TE NUMBER 
1 2 3 4 

61 

32 
26 

62 

32 
28 

61 

31 

29 

0.943 0.94'4 0.944 

61 

31 

28 

Colf>on Black Content (ASTM D 1603, mod.) 

%CatbonBlad< 

Cotbon Black ~(ASTM D SSM) 

Rating- tsttleld.-
Raijng - 2nd tleld view 

2.41 2.41 

Tensile Prope,tiH (ASTM D "93/GRI GM 13, Type rv specllMft - HOPE) 

M O Y-IO!d Slrength (J>!,I) 
TO Yletd Slrffl;lh (ppl) 

M O B<e•k Slreng1h (ppl) 

TD Bruk Streng11\ (ppl) 

M O Y-oetd Elongation(%) 

TO Y-oeld Elong3tion (%) 

MO Break Elongation(%) 

TD &ult Elongalion(%) 

146 153 
165 186 

229 209 
192 159 

24 21 
16 16 

469 496 
581 475 

153 
167 

216 
173 

23 
16 

lD T,.,_ Direction 

164 
168 

220 
188 

21 
16 

504 
553 

5 

59 

34 

26 

15,4 

178 

254 
178 

23 
16 

6 

60 

30 
27 

7 

60 

32 
28 

a 

60 

32 
29 

n.loslngls_upon _ ln<Mlry pradlc:e H-Htho test melhod llsled. Teot ...._..repo,led herein do not apply 

t 

62 

to aarnplOt othOf' thin those tested. TRI nelhw accept:t ,e.s.,.o 7 Dy tcw ncir ffllMS dlinl a lo the"* use and ~ of f'III ffllletlal. 
TRI -ond-clie<t--..iotily. TRI ilmlls reproductionoflNl,_i. -lnU.-prior ll'P'OYllofTRI. 

-3013 
GeotynthetlcTHtlng.c:om 

90638eeC.W. RcedlAualt\ TX 7&73315122632101/ltJc:5122632$59 

10 

63 

32 
28 

STD. 
MEAN DEV. 

.----.,/ i U44 i{ 0.001 

.----.,/ I u1 J o.oo 



TRI/ Environmental, Inc. A r, ___ o,,,,,a,,y 

January 20, 2010 

Mail To: 

Michael J. Minch 
Geosyntec 
475 14th Street, Suite 400 
Oakland, CA 94612 

email: Mminch@Geosyntec.com 
cc:Cscott@geosyntec.com 
cc: jfrey@wm.com 
cc:kimhuynh@Geosyntec.com 

Dear Mr. Minch: 

Bill To: 

Project# WG1298 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynlhelics testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

Project: Kekaha 

TRI Job Reference Number: E2339-51-04 

Material(s) Tested: 2, Agru 60mil Microspike HOPE Geomembrane(s) 

Test(s) Requested: Thickness (ASTM D 5994) 
Asperity Height (GRI GM 12) 
Density (ASTM D 1505) 
Carbon Content (ASTM D 1603, mod.) 
Carbon Dispersion (ASTM D 5596) 
Tensile (ASTM D 6693/GRI GM13) 

If you have any questions or require any additional information, please call us at 
1-800-880-8378. 

Sincerely, 

Dr. Mansukh Patel 
Sr. Laboratory Coordinator 
Geosynlhetic Services Division 
www.GeosynlhetlcTesting.com 

cc: Sam R. Allen, Vice President and Division Manager 

~1of3 
GeosyntMticTes.ting.com 

106,3 Bee c.-es. Rmd I Ausin.. TX 787331512 213 2101 ttac 512 213 2568 



TRI / Envlronmental, Inc. A , ___ ea.,,,,,, 

GEOME.MBRANE TEST RESULTS 
TRI Client: Geo1yntoc 

Project Kekaha 

Malerlal: Agru IOmll Microspil<e HOPE Geoffl4fflbnlne(s) 
Samplo ldontlflcatlon: 802356.10 
TRI Log I : E2339-51-o4 

PARAMETER TEST REPLICATE NUMBER 
1 2 3 4 5 s 

Thickneu (ASTM D 5994) 

Thickness (mils) 61 61 62 61 60 62 

Asperity Height (GRI GM 12) 

Aspeflty Height (mis). Sldo ... 33 31 3' 31 32 31 

Asperlly Height (mils)· Side 8 25 26 27 26 27 28 

Density (ASTM O 1505) 

~ (g/cn,3) 0.94' 0.944 0.94' 

carbon Black Content (ASTM o 1603, mod.) 

%carllon81adc 2.37 2.38 

Carbon Blac•k D\Ipersion (ASTM D 5596) 

Ralir>g • I st field wlew 1 1 1 1 : '1/ Rating • 2nd field view 1 1 1 1 

....... PropertiN (ASTM O 5693/GRl GM 13, Type rv specimen-HOPE) 

MO Yleld Strength (ppl) 176 171 166 163 164 
TO Yield Sirength (ppl) 161 153 166 178 1n 

MD B<eak Strength (pp;) 228 229 204 231 241 

TO B<eak Strength (pp) 198 185 184 180 183 

MD Yleld Elongation(%) 23 23 23 23 23 

TO Yield Elongation(%) 18 18 16 16 16 

MD B<eak Elongation(%) 478 471 471 466 465 

TO B<eak Elongation(%) 583 553 540 489 548 

7 • ' 
61 61 63 

3' 3' 35 

27 28 27 

The~ Is baled upon - lnclustty p<8Ctice ...... as lhl tost-Msted. Tett ......«s ropo,ted herein dO not apply 
tosampMIOlr'IIW'l'\lnlhoseW TRI nell:hor'~4Mp(M ·~ torrorft'\lt.e:S"c:lliln'I asto1he ..... USO Ind p.,po,seot .... i:nalOtf.l&. 
TRJ-and--...-.illy. TRl-ropockdonollNsfOl)Olt.-lnU, ____ olTRI. 

-2ol3 
Geosynthetk:TesUn9.com 

90638oeC.-_ / _ TX 78733/512 2632101 /to,c 512 2632568 

STD. 
MEAN DEV. 

10 

63 B:z] 1 
«min 

33 ffi 1 
26 1 

I 
/ 

O.MC !J' 0.000 

/ 
I 2.38 ~ 0.01 

~ 5 
7 8 

~ 14 

7 

~ o 0 

~ 5 36 



TRI / Environmental, Inc. 
A T•--1-ioM/o,,,..,.,y 

GEOMEMBRANE TEST RESULTS 
TRI Client: Geosyni.c 

Project: Keltlha 

Mattriol: Agru &Oma Mlcrospil<t HOPE Geomembrane(1) 
Sample Identification: 80246T.10 
TRI log I : E2339-51-04 

PARAMETER TEST REPLICA TE NUMBER 

1 2 3 4 5 6 
Thickness (ASTM D 5994) 

Thickness (mils) 60 60 60 60 62 62 

Asperity Helght(GRI GM 12) 

Asperily Height (ml$)· Side A 32 32 31 30 32 34 

Asperity Height (mols) • Side B 24 24 25 26 25 27 

Density (ASTM D 1505) 

Density (g/cm3) 0.944 0.944 0.944 

Cart,on Black Content (ASTM D 1603, mod.) 

% Cart>on Black 2.32 2.36 

Cart>on Black Dlsperalon (ASTM D 55K) 

Rating • 1SI field view 1 1 1 1 ~~ Rating • 2nd field vieW 1 1 1 1 

To- Properties (ASTM D 669:IIGRI GM 13, T- rv specimen · HOPE) 

MO Y-oeld Slrenglh (Pl>I) 150 155 147 155 153 
TD Yield Strength (ppl) 154 161 169 178 1n 

MO Break Strength (ppl) 220 220 222 191 253 
TD Break Slrenglh (ppl) 185 175 211 212 183 

MD Y-oeld ElongallM (%) 23 23 23 23 23 

T D Yield ElongallM (%) 16 16 16 18 16 

MO Break Elongation(%) 459 449 454 468 501 
TD Break ElonQation (%) 566 531 620 605 580 

7 a 

62 62 

33 35 
27 27 

Tha leslif,i ls-upon- lndusuy ~ .. -as theiotemelhod-- T..C--ed he..in do not apply 

9 

l53 

3J 
27 

IOse"'l)los-lhan thos<l letled. TRI -eooepts ~ lor--- .................. _o1 ... -. 
TRI - n --..-.--,. TRI - ......,.,._ olttn n,po,t excopt in IIAI, -.C p11or _. olTRI. 

pag,e3of3 
GeosynthetlcTestlng.com 

1IOIS3 BM~ Rold I ~ TX 117331512 263 2101 I laic: 512 263 2568 

sro. 
MEAN DEV. 

10 

64 ffi 1 «min 

35 
Btf 2 29 2 

I 
/ 

0.944 ;::} 0.000 

I 2.34 ;:,( 0.03 

~ 3 
68 a 

~ 22 
94 17 

ffi 0 
6 0 

~ 20 35 



Appendix H-3 
Interface Shear Test Results 



DRAFT 

Test No.• 

10 

11 

12 

Note: 

Number of Runs Normal 

per Configuration Stress (psi) 

3 2, 5, 10 

3 2, 5, 10 

3 2, 5, 10 

SUMMARY OF INTERFACE SHEAR TEST RESULTS 

New leachate Evaporation Pond 

Kekaha Sanitary landfill 

60mll HOT (shiny side) GCL (white side) 

60mil HOT (dull side) GCL (black side) 

60mll HOT (dull side) Subbase Soil 

Specification 

Peak Friction 

Angle 

15 degr 

15 degr 

15 degr 

a Test number corresponds to table in Section 02072, Pan 2.04E of the Project Specifications (AECOM, July 2009). 

Geosyntec Consultants, Inc. 

lab Peak I lab Post-Peak PASS OR 

Friction Angle Friction Angle FAIL 

30.8 degr 20.7 degr Pass -
37.9 degr 17.1 degr I Pass 

I 42.0 degr 34.S degr Pass 



" . . G h . L b . ~~i~C~l g-"" Prec1s1on eosynt et1c a oratories --- -

February 1, 201 O 

Kirk Lilleskare 
Northwest Linings & Geotextlle Products, Inc. 
21000 77th Ave. South 
Kent, WA 98032 

RE: Kekaha Landfill 

Dear Mr. Lilleskare: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for interface shear testing of the materials in accordance 
to the test configurations listed on the next page. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. PGL neither accepts responsibility for nor makes claims to the intended final use and 
purpose of the material and data evaluated. 

By accepting the data and results presented on this report, the Client agrees to limit the liability 
of Precision Geosynthetic Laboratories from Client and all other parties for claims on issues, due 
to the use of this data, to the cost for the respective tests presented in this report; and the Client 
agrees to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Tested specimens and retained samples are kept for one (1) month. On the other 
hand, should you need us to keep them at longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800·522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Enclosure: (Job No. G100020) 

Form #118 Rev. 3Revised01/05110 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631 , Fax#714-520-9637 



. . . . ~ ~ i~ L~.J P ~---r°"~ 
Prec1s1on Geosynthet1c Laboratones - ·- ·-

CLIENT: Northwest Linings & Geotextl/e Products, Inc. 
PROJECT: Kekaha Landfill 

INTERFACE SHEAR TESTING 
(PG[ Job No. G100020) 

MATERIAL DESCRIPTION & IDENTIFICATIONS: 

Material TVDA Manufacturer Roll No. PGL Control No. 

Soll Subbase 001 NA NA 64124 

Snll 1 ~- Base Course NA NA 64127 

Soll 3/8' Ouarrv Fino NA NA 64129 

ne 60ma HOPE - 8 AGRU 801613-10 64168 

Date Received 

1/14/2010 

1/14/2010 

1/14/2010 

1/16/2010 

"-m 80mil HOPE MicroS1111<e AGRU 801611 -10 64168 1/18/2010 & 1/30'2010 

- 16oz Non woven TNS 2020626855 64183 1/21/2010 , .. 16oz Non woven TNS 2020626871 64184 1/21/2010 

t"~taxtllA 6oz Non woven TNS 300294086 64185 1/21/2010 
,.....,,,8 riii.. 6oz Non woven TNS 300294615 64186 1/21/2010 

,.....,,,extlle 6oz Non woven TNS 300294624 64187 1/21/2010 

GCL Bentomal ON FLW CETCO 257 64231 1/23/2010 

GCI Bentomat ON FLW CETCO 287 64232 1/23/2010 

GCL Bentomat ON FLW CETCO 318 64233 1/23/2010 

SAMPLE SENT BY: CETCO Industries / AGRU America /TRI Environmental/ Geosyntec Consultants 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06243 
ASTM 05231 

DESCRIPTION 

Interface Shear 
Interface Shear 

TEST CONFIGURATIONS: 

Test No. Conflauration 
I .......__ 1 3/8" Quarrv Fine vs. 6oz Separation Geotextile _,../ 

2 -........ 6oz Seoaration Geotextile vs. 1 1/2" Base Course ,,....,,..-
3A 1 'tfa." Base Course vs. 16oz Cushion Geotextile vs 60mil l:l0Pt: Microsoike 
3B 1 1/2" B~ourse vs. 16oz Cushion Geotextile v<>.B01'fiil HOPE Microsoike 
4A 60mil HOPE M1ctoi0ike vs. Bentomat ON .-----
4B 80mil HOPE Microsoike~ Bentomat.00 
SA Bentomat ON vs. 60mil HDPE~osoike 
5B Bentomat ON vs. 80miIJ.IDF>E Micros"'bike 
6A 60mil HOPE Mir.=-nike vs Subbase 001 -........ 
6B 80mil H•="Microsoike vs Subbase 001 ---.... 
7 3fB!!-Quarrv Fine vs. 6oz Seoaration Geotextile .........__ 

8 _/ 6oz Seoaration Geotextile vs. 1 1/2" Base Course 
.........____ 

\. ,......--9 1 1/2" Base Course vs. 16oz Cushion Geotextile vs 60mil HOPE Microso71te-.. 
I 10 60mil HOPE Microsoike vs. Bentomat ON 

I 11 Bentomat ON vs. 60mil HOPE Microsoike 

'- 12A 60mil HOPE Microsoike vs Subbase 001 

Form #118 Rev. 3 Revised t/15110 
1160 North GIibert Street, Anaheim, CA. 92801, Tel# 714-520.9631, Fax#714-520-9637 



i-a ~ i i~I~ 
g-"" Precision Geosynthetic Laboratories · = -

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 ± 2°C 
(71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 to 12A. 

PRECISION GEOSYNTHETIC LABORATORIES 

lnitlal: (JIIZ 1:0.13 

DATE: 2/J/20I0 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Foon 1118 Rev. 3 Revised 01/05110 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



JAll.l&. 10 
CLIENT: Northwett Linings & Ooololil1He PrO<tl>Cts., Inc. 

PROJECT: Kebho undflll ~ 
INTERFACE SHEAR TEST RESUI.T(AST11 DGA3) 

PGL Job No. G1CM>020 

-edBy: ____ _ 

Date: 01/'2Sl'I0 

TEST CONAGI/RATION 1,2 

TEST CONDITlONS: 
SAMPLE PREPARATION: 
1 Spc,cimons ~ CIA alOt'O macNne direcfon 10 1•· x 1 r for U'le l4II*' bok. and 1•· x 19· b lhe lower box. 

wt111n elllc:f""911star'Nof t2"x 1-Z-. 
2. ~----,ia--barclampiromochanlsms ___ a,,dnuts (7-pe;,,), 

CONSOLIDATION: 
1. Eacht<>lolspedmenwos-..edurw ~ c:cnd111onlot liJn @no,.nalloodbe<o,e&heatlng. 
2. NOtmalloads-uppled-*'1 .!l!!il!m lot._Nghesl_, DMdWelgl>t ..,.__,,,_ 

and DNdWelgllt ..,.__lood. 
3. NOIHlal loads_, awl«f II llllllOldmaloly 10%-. 

SHEAHTEST: 1.----· ~ Wmln. 2. Shewed • "*hl.m J:2 htt hcwlzofu'I +, I , • ._ 

3. Tho-~---.. l!mtSI ~ -
•• T .. l w«e J)O(lotmed In -II IICCCl'd3ne0 wllh ASTM 1>6243 ~ - -Klman LG-I 12 Oin,ct S,- ..,_,... wiffl lff«:IM> 

i.M area ol 12 In X 12in. 

TEST RESUl. TS: 

GCL 
A-1ty Helghto 

PEAK STRENGffl POST• PEAK STRENGffl AT ~ INCHES 
Normll-"""1*1 Mol""'9Content - -1 ... _ A- ... _ 

A- - - -- Secatlt Angle 

'""') """ 
,.., ,.., ,_, ,_, (Mil ,_,_, ,..., 1- , 

2.00 288 19.0 106.7 31 30 308 47 316 48 -
5.00 720 19.0 94.6 31 30 579 39 517 36 
10.00 1,440 19.0 88.3 32 29 996 35 7S8 28 

Hoc•: COHESION , .... , 142 221 

COEfflCIENT OF FRICTION : D.60 G.341 
FRICTION ANGLE (degrMO) : 30.8 20.7 

NOT£:Tho-~a,,d--glYenhert .. -onmllhtmllicolr--'*' •-

08SERVATIONS: 1. No~llf"Od .. cystem«fllf'{lbnonnali1ies-dumg ondaJl«lhellSL 
2. s...,emc;ai ab<aslon on lht goosyr<hetics lnlorlaoltlg ,_ (typical In all loads). 
3. Sldir,;i oocured _, ._ two lntor1aclrQ M.-taces. 

.... ,,.. 

.... 
I .,. 
: 
i -§ ... 
1 ... 

l/" 
~ -· -- ~ 

~ --==-~ .. -
r 

-
... 

, .. I'll .. ,, 
J 

fi 
• ... «JO toO IOO H»t t20t t• JtoO 

N~Loed(P!O 

• 11T 
.. , ... .. _,.., . ... _ 

[ ------ u.-~~ 
. ----- --.... __ ,,,. --

ly~lnc:thed.lil~Md,~Pfae,,Ctdonttlk,epo,11.hCltfittrCJtt1-t•hilllNlabWtyflf~~Ubot-al:CWWlhiffiClcntMCllll6tf',ai'titltorcbil'N,Ol't~4wto 
tl111~0!.ot lHsdM~tolht(Oitforthtr-,,«t1¥e1uup,11-Mttds'l thiJrtPOt1; ltld~~atfffi10~tl'ICll'lo'dNtmltt,iPl'~~~uboneoritlfrOM.and.-dll 
lilhllltliN kl Cll()e$t of IN afottl'Ml'llioned ~ 

P Pre<:lslon Geosynthetlc Laboratorlos 



W.l&.ll. 
CLIENT: North we-st Linings & Gtolextile Producta, I~. 

PROJECT: K-• undflll ~ 
INTERFACE SHEAR TEST RESULT (ASTII 062•3) 

POL Job II<>. G1~ 
Rev- By:--=--

Dale: 01/25110 

TEST CONFIGURATION ll. 

TEST CONDITIONS: 
SAIFU PREPARATION: 

1. Spoeimons wore cut a,ong macNno ctrectlon to 14 • x IT to, tho upper box. and 1, • x 19"' to, the lower l:x).x. 

with an eflecm<e test.,.. of 1T x 1 T . 

2. Cleolynthetic ll)OCW!*ll-. MCUrod 1lia flat bar c:1an""1Q mechanisms eompiote with bolls and oots (7-pa/fs). 
CONSOI.IOATION: 

I.Eachsetclspeclman-eonscldatod- ~ C<lf"dillonlor 
2. No<mal loadS -• ~ us"1I ~ tor tho highesl load. Dead Weight 

li.!!!l • - load- shearing. 
tor the mecftUm toad 

and Dead WolgM tor lhO lowesl load. 

3. ----~·~ 10,,,inct­
SttEAR TEST: 

1. Shoar test was concl,ctod @ ~ Inf min. 
2.si-ec10 mnnun M rochtlOrimnlal~ 

3. Thel0$l~---.. l!22!!!sl -· 
4. TOSI wore poriormed In genon,I oceotdanco wilh ASTM 06243 us-,g S<llnard-Kllman LG-112 0nct - macNne "4th 

offodivo 1eSI °'" cl 12 In X 12 In. 

TEST RESULTS· 
_,,, .. _ Ga. 

~Heights 
PEAK STRENGTH POST- PEAK STRENG~~ ~ ~E 

Applied 
-..eon11111 - Secant - - 11.iore - - Angle -- S.-,JAngle 

, ... ) , ...... N.\ ,..., (mils! (mils! 
,_. ,_, 1-n ,.w.,oe,} 

2.00 288 19.3 108.1 27 26 337 49 331 •9 

_ s.oo 720 ,u M.2 27 25 &12 42 502 35 

10.00 1.440 19.3 83.5 26 24 1230 41 691 29 

Note: COHESION (p<II: 100 257 

COEFflCIENT OF FRICTION : 0.71 0.31 

FRICTION AHGLE (CN!I•-): 37.t 17.1 

NOTE: The ~ic:IJo<I angles and---hero art based on rnalhtn"elicaly--bostM-

OBSERVATIONS: 1. No biting o( lhe system or any 6bn0f'malil101 ObSOl'VOd during and aNor the lost. 
2. S<.,pt,icial abtwon on lho -yi<hotics ~ lidos (lyl>leal to II-,. 
3. Sldingcocurred _, lho _ irllo,1-lg ...-. 

, ... ,.., 
, ... 

! , ... . -! 
II ... • X 
! .. 
" 

-
1./" 

_v 
J' ~ -- .. 

./. ..-· --~ ... 

,,.. 
' ... 

1 "' "" 
. -

~ .. 
... ,.. 
• 

0 200 400 flOO 100 1000 1100 140f ltOO 

NcwMMLwf (P!9 . ........... . .... _____ .,... c:ia______ ---- -v- __ ,,. ---- I 
.,~hU..tfttc:wlU.,..._lfd.,..d*.....,._ .. c;:51,'11 ..,--.tolMthW.V el ....... ~ Laeo,........_ "-a.,.i Wld .. .._,..._..,,....__~ 
._t6.,..._d1hllU:a.t.o1NC*ll-._lht~t .... p,,«w111fd 1111tlkr"""'1,;_,h~ .,._, • ..._..,, WllilllddNinNeM "tdl.ioft~¥!'1M'tk UbofMorift ffomand 
~---·~lft.-Uoftlw .... ~ ....... 

n ~ ~i~=·; ~1 '19" Precision Geosynthetlc Laboratories __ 1¥] 



~m 
CUEHT: Northwest Linings & Geolextlle Produels, Inc. 

PROJECT: Kekalla Landfill 

INTERFACE SHEAR TEST RESULT (ASTM D5321) 

PGL Job No. Gl().()020 

Reviewed e·y: _ ____ _ 

Dale: 1/2512010 

TEST CONFIGURATION fil 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. The TOP box oonlained Iha soil . 

Specimens were ClA along machine direction IO 14· x 19'" kx lhe 80TTOM box. with effective test area of 12" x 12'". 
2. Tho Ma>dmum D,y De<,sity (MOD) of Iha soiHs ~ pcf at 18.5% Optimum Mol$1ure Cooloot (OMC). 
3. Soil specimen was tem<*ted to 94.S pd' •• 1!:m rnoi$tul'8 eonlent. 

IOrmlng 2 inch layor in the TOP box. 
7. Specimens were secured via flal ba, damping mechalllsms complete W'ith bolt$ and oots (7·pairs). 

CONSOLIDATION: 
1 . Each oet o1 specimen was OOl1$0lidated under flooded oondilion 1or 

Dead Weight 

l.l!! @ normal load before si-ing. 

2. N0tmal load•_. applied using Bladder 1or Iha lbghest load, lor Iha medi"'1 load 

and Dead Weight l0t Iha loweSt load. 
SHEAR TEST: 

1. Shea, tes4 was oonduc1ed @ 0.040 irV' min. 
2. Sheared @ minimum 3.0 Inch horizoo.al displaoement. 
3. The test specimens were sheared at ~ ooncltion . 
4. Test we<o pcrlormed In g«>o<al accotdan<:e wilh ASTM D5321 using BlainanM<ilman U,. t 12 Direcl Shear macl'ine wllh elfeclive 

lest area of 12inX 121n. 

TEST RESULTS· 

A-1ty H<ights 
PEAK STAENGTlf POST· PEAK STAENGTlf AT li INCHES 

Normal s,,..... Applied 
Moisture Contenl - 5e<an1 si-Streu Secant Angle ........ After ........ Alter St- •-le 

(poll (psQ (%l (%) (mil$' (mitsl (p$Q t..c-.rees\ (psQ (-....reesl 

2.00 288 18.6 23.1 26 25 253 41 228 38 

5.00 720 18.6 21 .6 26 25 639 42 532 36 

10.00 1,440 18.6 18.6 26 24 1291 42 1022 35 

Note: COHESION (psi): 0 32 

COEFFICOENT OF FRICTION: 1).9() 0.69 

FRICTION ANGLE (degrMS) : 42.0 34.5 

OBSERVATIDHS: 1. ~ tilling of Iha syslem Ot any al>nOmlai1ies obseM>d during and all« lhe 1e$1. 

~ 
.a 
j ., 
K 
i 

.... 
, ... 
.... 
... 
... 
... 
200 

• 

2. Superfidal abrasion on Iha geosyn1hedcs lnlenacing sides (l)l>lcal lo all load$). 

3. 5*jing occurred wltlin Iha soil S<bstrate on aA load$ as soil film was runed on Iha sulace ol lhe geomembrane . 
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Appendix 1-2 Geomembrane Trial Seam Logs 
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Appendix 1-5 Geomembrane Destructive Sample Logs 



Appendix 1-1 
Subgrade Acceptance Forms 



-
~ NOl!lHWEST LININGS 11< 

COOTEXTILE PRODUCTS, INC. Subgrade Surface Acceptance ~---.. -
Project: WM of Hawaiit Inc. Site Mgr. Joel Mondragon 
Project# __________ _ 

Date: 

-toc-atlon. Kekana;-Hawali Partial. x Finat-. -------

11-Mar-10 

This document only applies to the acceptability of surface concfitions for Installation of geosynthetic products. ES/ does not accept responsibility 
for compaction, elevation or moistura content, nor for the surface maint&nBIICe during deploymert. structural Integrity of the sut,grade and 
maintenance of these conditions are the responsibility of the owner or earthwork contractor. 

New Leachate Evaporation Pond (NLEP) 

Panels# 8-1 to# B-28 

For Northwest Lining & Geotextile Products, Inc. For Owner / Contractor 

~ 
0 Chris Scow Geosyntec 

~ 

Acceptance Number: 1 Area Accepted 69,265 s.f. Total Area Accepted to date: 69,265 s.f. 



~--\ NORTHWEST LININ GS & 
!Ii~ CEO-rEX'fllE PRODUCTS, INC. Subgrade Surface Acceptance ~---... -

Project: WM of Hawaii! Inc. Site Mgr. Joel Mondra.9.on 
Project# __________ _ 

Date: 12-Mar-10 

Location: K-akamr,ttawan Partial. X Final-. --------

This document only applles to the acceptability of surface oond",t/ons for Installation of geosynthetic products. ES/ does not accept respons/blvty 
for compaction, e/evetion or moisture content, nor for the surface maintenance during dflp/oyment. structural Integrity of the subgrade and 
maintenance of these conditions are the responsibH/ty of the owner or earthworl< contractor. 

New Leachate Evaporation Pond (NLEP) 

Panels # B-29 to # B-46 

For Northwest Lining & Geotextile Products, Inc. For owner / Contractor 

r 
,--.... Chris Scow Geosyntec 

. ii 

( Q~ 

Acceptance Number: 2 Area Accepted 2$,866 s.f. Total Area Accepted to date: 98,131 s.f. 



-
~ ~ NOii IHWE.', T LININC:S & 
•• r.LOTCXO lC l'MO0UCTS, INC • Subgrade Surface Acceptance . ,~,."""""-~· 

Project: WM of HawallL Inc. Site Mgr. Joel Mondragon 
Project# __________ _ 

Location: Kekaha, Hawaii Partial: 

Date: 14-Max_-10 

Final: X 

This document only applies to Iha acceptability of surfaca conditions for instaKalion of gaosynthalic products. ES/ does not accept responsibility 
for compaction, elevation or moisture content, nor for the surface maintenance during deployment. Structural integrity of the subgrsde and 
maintenance of these conditions are the 111sponsibllity of tha owner or earthwork contractor. 

New Leachate Evaporation Pond (NLEP) 

Panels # B-4 7 to # B-48 

For Northwest Lining & Geotextile Products, Inc. For Owner/Contractor Joelz;n till llii t1 
~osxntec 

Acceptance Number: 3 Area Accepted 2,300 s.f. Total Area Accepted to date: 100,431 s.f. 



Appendix 1-2 
Geomembrane Trial Seam Logs 



Geosyntecl> 
consultants 

Trial Seam Log - Fusion 

Project: Kdcaha I mxJfill 
Locntio,l: 6900 P KaumuaJii Hwy Kckaha HI 96752 

.Dcsc;:rip1ion: Nsw Lqcb,,te Evanorntion Pond Comtruction 

VVNl 

ProjNo: ~ ToskNo: l!l 

Tcnsiometcr Description: M240S-750 

gml : 2 

Trial Date 11me Maclr/D 
Seam 

No 

1-070 3/22/2010 13:20 20431 
1-071 3/22/2010 13:20 20431 
1-072 3/22/2010 13:20 20431 

1-073 3/2212010 13:30 20431 

1-074 3/2212010 13:30 20431 
1-07S 3/2212010 13:30 20431 
1-076 l/2312010 8:2S 20431 
1-077 3/23/2010 8:2S 20431 
1-078 3/23/2010 8:2S 20431 

1-079 3/23/2010 8:35 20431 

1-080 3f23/2010 8:3S 20431 
1-081 3f23/2010 8:3S 20431 
1-082 3/23/2010 13:05 20431 
1-083 3/23/2010 13:0S 2043 1 
1-084 3f23/2010 13:0S 20431 
1-085 3/23/20IO 13:15 20431 

1-086 3/23/2010 13:15 20431 
1-087 3/23/2010 13:1S 20431 
1-088 3/24/2010 13:00 20431 
1-089 3/24/2010 13:00 20431 
1-090 3/24/2010 13:00 20431 
1-091 3/24/2010 13:10 20431 

1-092 3/24/2010 13:10 20431 

1-093 3/24/20IO 13:10 20431 
1-094 3/25/2010 7:55 20431 
1-095 3/25/2010 7:SS 20431 
1-096 3/25/2010 7:SS 20431 
1-097 3/25/2010 8:10 20431 

1-098 3/25/2010 8:10 20431 

1-099 3/25/2010 8:10 20431 

1-100 3/25/20IO 13:30 20431 
1-101 3/2512010 13:30 20431 
1-102 3/25/2010 13:30 20431 
1-103 3/25/2010 13:40 20431 

Monday, May 17, 2010 

Peel Inside: 

Peel Outside: 

Opa/D Mat~sc 

AM SxS 
AM SxS 
AM SxS 
AM SxT 
AM SxT 
AM SxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 
AM TxT 
AM TxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 
AM TxT 
AM TxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 
AM TxT 
AM TxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 

AM TxT 

AM TxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 

91 ppi 

91 ppi 

Shear. 

Fusion 

Wedg-e Speed 

•c,/sius ft/Min 

d 6.0 
d 6.0 
d 6.0 

d s.o 
d s.o 
d 5.0 
d 6.0 
d 6.0 
d 6.0 
d s.o 
d s.o 
d s.o 
d 6.0 
d 6 .0 
d 6.0 
d s.o 
d s.o 
d s.o 
d 6.S 
d 6.0 
d 6.0 
d s.o 
d s.o 
d s.o 
d 6.0 
d 6.0 
d 6.0 
d 5.0 

d 5.0 

d 5.0 
d 6.0 
d 6.0 
d 6.0 
d 5.0 

Pagel ofd 

120 ppi 

Test Results QA 

Pu/ Peel Shear Unit Result 
ID 

/11 Our ppilpsi 

12S 112 141 nni I) LK.H 
133 110 147 nnj p LK.H 
130 119 139 nni p LK.H 
120 120 129 Dl>i p I.J(H 

115 109 125 nni p I.J(H 

119 109 122 poi p LJ(H 

126 131 174 ,,.,; I) lJ(H 

129 131 173 ...,; I) LK.H 
116 122 173 nni I) LK.H 
144 141 148 oni I) LK.H 

128 128 143 DDi p I.J(H 

134 129 138 ooi p LK.H 
116 104 ISi l>Di p LJ(H 

IIS 109 157 nni p LK.H 
110 120 129 ooi I) LJ(H 

135 121 140 Dl>i p lJ(H 

129 117 136 ooi I) LKH 

121 119 132 nni I) LKH 
114 114 146 nnj D I.J(H 

146 127 148 nni I) LK.H 
108 112 142 nnj I) LK.H 
117 114 124 nni p LK.H 
128 118 129 nni I) LK.H 
128 124 129 Dl>i p I.J(H 

132 114 123 ooi p LJ(H 

121 I IS 173 nni D LKH 
132 1 IO 174 ppi I) LKH 
148 138 150 Dl>i p LK.H 
141 134 153 ppi p LKH 

143 135 147 ooi p LKH 
122 11 157 ooi p LKH 

130 115 154 DDi p LKH 
103 109 145 nni p LKH 
111 11S 127 opi p LK.H 



GeosyntecC> 
consultants 

T rial Seam Log - Fusion 

Projc,c:1: Kcl<.aba undfiU 
Location: 6900 P lc,umualjj Hwy Kekaha HI 96752 

Description: New Leachate Evaporation Pond Cow.ruction 

VIIVl 

ProjNo: ,WQU2ll TaskNo: Q2. 

Tcnsiomcscr Description: M240S-7S0 

Material Type gml : 2 

Trio/ Dolt Ti•e IM••" JI) 
s~o-

No 

1-104 3/2S/20l0 13:40 20431 
1- IOS 3/2512010 13:40 20431 

1-106 3125/2010 IS:10 20431 
1-107 3/2S/2010 IS:10 20431 
1-108 312512010 IS:10 20431 
1-109 5/14/2010 9:10 1110 
1-110 S/14/2010 9:10 1110 
1-111 S/ 1412010 9:10 1110 

1-112 S/1412010 9:SO 1110 

1-113 S/14/2010 9:SO 1110 
1-114 5/14/2010 9:SO 1110 
1-115 S/14/2010 0:30 1110 
1-116 S/14/2010 0-.30 1110 
1-117 S/14/2010 0:30 1110 

1-118 S/1412010 13:IS 1110 

1-1 19 S/1412010 13: IS 1110 
1-120 S/14/2010 13:15 1110 
2-034 3/15/2010 10:40 20431 
2-035 3/15/2010 10:40 20431 

2-036 3/15/2010 10:40 20431 

2-037 3/1S12010 11 : IS 1110 

2-038 3/IS/2010 11:IS 1110 

2-039 3/IS/2010 11:1S 1110 
2-040 3/18/2010 8:30 20431 
2-041 3/ 18/2010 8:JO 20431 
2-042 3/18/2010 8:30 20431 

2-043 3/1812010 8:SO 20431 

2-044 3/1812010 8:SO 20431 

2-04S 3/1812010 8:50 20431 
2-046 3/18/2010 0:4S 20431 
2-047 3/18/2010 0:4S 20431 
2-048 3/18/2010 0:4S 20431 

2-049 3/18/2010 O:SO 20431 

2-0S0 3/ 18/2010 O:SO 20431 

Monday, May 17, 20/0 

Peel Inside: 

Peel Outside: 

()p<r lD Mot Due 

AM TxT 
AM TxT 
AM SxT 
AM SxT 
AM SxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 
AM TxT 
AM TxT 
AM SxS 
AM SxS 
AM SxS 
AM TxT 
AM TxT 
AM TxT 
AM SxS 
AM SxS 
AM SxS 
GM SxT 
GM SxT 
GM S.T 
AM SxS 
AM SxS 
AM Sx.S 
AM SxT 
AM SxT 
AM SxT 
AM SxT 
AM SxT 
AM SxT 
AM SxS 
AM SxS 

91 ppi 

91 ppi 

Shear: 

Fusu,n 

W<dre s,,.., 
• Ce/sfus ft/Min 

d s.o 
d s.o 
d s.o 
d s.o 
d 5.0 
d 6.0 
d 6.0 

d 6.0 

d s.o 
d 5.0 
d s.o 
d 6.0 
d 6.0 
d 6.0 

d s.o 
d s.o 
d 5.0 
d 5.5 
d 5.5 
d s.s 
d s.s 
d s.s 
d s.s 
d 6.0 
d 6.0 
d 6.0 
d s.o 
d s.o 
d s.o 
d s.o 
d s.o 
d s.o 
d 6.0 

d 6.0 

Page2o/4 

120 ppi 7 
Test Results QA 

Pu/ Pe,/ Shear Unit Result 
ID 

In °"' ppVpsi 

120 119 133 DDi p LKH 
114 119 128 oni p LKH 
124 130 147 ooi p LKH 
133 109 140 .,.,; p LKH 
119 106 145 nnj p LKH 
121 131 159 ooi p CAS 
IIS 119 132 nnl p CAS 
124 111 147 oni I) CAS 
117 117 1S2 ppi p CAS 
128 120 138 ooi I) CAS 
127 114 134 nnj D CAS 
119 107 141 om p CAS 
112 113 125 ...,; p CAS 
104 104 134 ooi p CAS 
131 118 132 nnj I) CAS 
133 114 129 ...,; D CAS 
127 120 131 nni I) CAS 
121 114 155 nnj p CAS 
126 124 152 .,.,; I) CAS 
124 120 139 nm I) CAS 
112 121 148 ooi I) CAS 
104 114 133 noi I) CAS 
109 114 142 nni I) CAS 
123 123 171 ooi D CAS 
116 122 184 ooi p CAS 
118 126 163 oni p CAS 
ISO 147 1S8 nnj p CAS 
141 139 ISi ppi p CAS 
143 143 156 ooi p CAS 
124 122 137 poi p CAS 
129 116 141 ooi p CAS 
119 IIS 122 ppi p CAS 
126 113 13S nni p CAS 
121 106 139 nnj D CAS 



Geosyntec e> 
consultants 

Trial Seam Log - Fusion 

Project: Kcl<aba Landfi II 
Location: 6900 P Kavanaalii Hwx Kcbha HI 967.S2 

Description: New lad1.1.rc Ewnorn1ion Pond Construclioo 
ProjNo: ~ TaskNo: ll2 

Tensiomelet Dcscrip1ion: M240S-7SO 

Mo1aial Type gml: 2 Peel Inside: 

Peel Outside: 

Trial Datt r,,,.e MaclrlD OµrlD Mat Dae 
Stam 

No 

2-051 3/18/2010 0:SO 20431 AM s,s 
2-052 3/19/2010 7:SO 20431 AM 'J)<T 

2-053 3/19/2010 7:SO 20431 AM TxT 
2--054 3/19/2010 7:50 20431 AM TxT 
2-0SS 3/19/2010 8:00 20431 AM SxS 
2-056 3/19/2010 8:00 20431 AM SxS 
2-057 3/19/2010 8:00 20431 AM SxS 
2-0SS 3/19/2010 13:20 20431 AM TxT 
2-059 3/19/2010 13:20 20431 AM TxT 
2-060 3/19/2010 13:20 20431 AM TxT 
2--061 3/19/2010 13:30 20431 AM SxS 
2--062 3/ 19/2010 13:30 20431 AM SxS 
2-063 3/19/2010 13:30 20431 AM SxS 
2-064 3122/2010 7:40 20431 AM SxS 
2-06S 3/22/2010 7:40 20431 AM s,s 
2--066 3/22/2010 7:40 20431 AM SxS 
2--067 3/22/2010 11 :25 20431 AM SxT 
2--068 3122/2010 11 :2S 20431 AM SxT 
2--069 3/22/2010 ll :2S 20431 AM SxT 
3-001 3/11/2010 8:20 20431 AM SxS 
3-002 3/11/2010 &:20 20431 AM SxS 
3-003 3/ 11/2010 8:20 20431 AM SxS 
3-004 3/11/2010 8:SO II 10 GM TxT 
3-00S 3/11/2010 8:SO 1110 GM TxT 
3-006 3/ 11/2010 8:SO 1110 GM TxT 
3-007 3/11/2010 9:3S 1110 GM SxT 
3-008 3/11/2010 9:35 1110 GM SxT 
3-009 3/11/2010 9:3S 1110 GM SxT 
3-010 3/ 11/2010 11:10 1110 GM SxS 
3--01 I 3/11/2010 11:10 1110 GM SxS 
3-012 3/ 11/2010 11:10 1110 GM SxS 
3-013 3/11/2010 13:00 20431 AM SxS 
3-014 3/11/2010 13:00 20431 AM s,s 
3-01S 3/1 1/2010 13:00 20431 AM SxS 

Monday, May 17, 2010 

91 ppi 

91 ppi 

Shear. 

Fusion 

Wedge Speed 
• Celsius ft/Min 

d 6.0 
d s.o 
d 5.0 
d s.o 
d 6.0 
d 6.0 
d 6.0 
d 5.0 
d 5.0 

d s.o 
d 6.0 

d 6.0 
d 6.0 
d 6.0 
d 6.0 
d 6.0 

d s.o 
d s.o 
d s.o 
d 5.S 
d S.5 
d S.5 
d s.s 
d s.s 
d 5.S 
d 5.S 
d 5.S 
d 5.5 
d 5.0 

d s.o 
d s.o 
d 6.0 
d 6.0 
d 6.0 

PageJo/4 

Peel 
In 

116 
143 
138 
142 

121 
119 
142 
13S 
13S 
121 

112 
114 
122 
I IS 
129 
128 
12S 

130 
132 
124 
129 
ISi 
131 

119 
120 
11 5 
106 
117 
Ill 

121 
119 
106 
113 
118 

120 ppi 

Tut Rnults 

Peel Shear Unit Result 
Out ppVpsi 

116 14S nni D 

140 IS6 ooi p 

128 IS2 .,.,; D 

136 IS6 ooi D 

127 177 ooi p 

131 177 nni D 
142 182 nni p 

129 142 nni D 

132 132 ooi p 

134 121 ooi p 

127 IS6 opi D 

12S IS8 nni D 

123 160 r,ni D 

119 179 ooi D 

136 174 nni D 

122 172 nni D 

127 148 nr,i D 

132 151 ooi p 

134 147 noi p 

119 181 nni 0 

117 181 ooi D 
121 189 nrn D 
136 130 nni D 
137 146 DDi p 

131 140 ooi D 

Ill 161 ooi p 

120 ISi Doi D 
122 ISS ooi p 

121 ISS ooi p 

111 141 nni D 
108 143 nni D 
I IS 154 nni D 

107 16S ooi D 
10S 146 poi 0 

04 
ID 

CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
U<H 
U<H 
LKH 

LKJ-1 
LKJ-1 
LKJ-1 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 



Geosyntec C> 
consultants 

Trial Seam Log - Fusion 

Project: Kcbb> 1-•QdfiU 
Loea1ion: 6900 D Kaumu:tlii Hwy Kclcah.a HI 96752 

Dacription: New lnchals ExaDOrntiml Pond Constructian 

VIIVl ---
ProjNo: ~ TaskNo: l).2 

Tensiomctcr Descriplion: M2405-750 

Ma1erialT)'J>C gml : 2 Ped Inside: 

Peel Outside: 

Trio/ Date Time ~och/D Optr/D Mot Due 
&11/ff 

No 

3-016 3/ 11/2010 13:20 1110 GM TxT 
3-017 3/11/2010 13:20 1110 GM TxT 
3-018 3/11/2010 13:20 1110 GM TltT 
3-019 3/11/2010 13:45 1110 GM SxS 
3-020 3/1 1/2010 13:4S 1110 GM SxS 
3-021 3/11/2010 13:4S 1110 GM SxS 
3-022 3/12/2010 11:4S 20431 AM SxS 
3-023 3/12/2010 11 :45 20431 AM SxS 
3-024 3/12/2010 11 :45 20431 AM SxS 
3-025 3/ 12/2010 11:50 1110 GM TxT 
3-026 3/12/2010 11:SO 1110 GM TxT 
3-027 3/12/2010 11:SO 1110 GM TxT 
3-028 3/12/2010 0:30 1110 GM SxS 
3-029 3/12/2010 0-.30 1110 GM SxS 
3-030 3/12/2010 0:30 1110 GM SxS 
3-031 3/12/2010 14:20 1110 GM SxT 
3-032 3/12/2010 14:20 1110 GM SxT 
3-033 3/ 12/2010 14:20 1110 GM SxT 

Monday, May 17, 2010 

91 ppi 

91 ppi 

Shcor. 

Fusion 

W,iz, S~d 
°খ
 Celsius ft./Min 

d s.o 
d 5.0 
d s.o 
d 6.0 
d 6.0 
d 6.0 
d S.8 
d 5.8 

d 5.8 
d 5.0 
d s.o 
d s.o 
d s.o 
d 5.0 

d 5.0 
d s.o 
d s.o 
d s.o 

Page,/ of,t 

Ped 
In 

124 
124 

Ill 
117 
119 
114 
110 
125 

113 
143 
132 
131 
112 
117 

122 
129 
133 
134 

120 ppi 

TutRuults QA 

Pu/ Sh,ar UniJ Ruult 
ID 

Out ppi/ps/ 

132 142 ooi p CAS 
111 126 ppi p CAS 
117 123 oni p CAS 
116 152 ppi p CAS 
111 128 ....,; D CAS 
116 144 ppi p CAS 
127 136 ooi D CAS 
117 ISO DOi p CAS 
114 145 Doi p CAS 
136 136 ooi p CAS 
121 146 ....,; D CAS 
131 140 ooi D CAS 
120 162 ppi p CAS 
118 154 nm D CAS 
118 ISO ppi p CAS 
118 ISi ppi p CAS 
119 142 poi D CAS 
119 146 ooi p CAS 



Geo syn.tee C> 
consultants 

Trial Seam Log - Extrusion 

Project: Kr.s~ Llla~fill 
Location: fi2Q2 [l Kaymualii 1:1:ta Ks:lsaba HI 2~2~2 

Description: ~£!'. L&l,~1~ Eva122mliS2D fQod CQQ.~l!Y~liQn 

Tcnsiometer Description: M240S-7SO 

Material Type gml : 2 Peel: 78 ppi 

Trial Dau Time Mach ()p,r Mat Extrusion 
Seam No ID ID Desc 

Pre heat Ba"e/ 

•Celsius °।�Celsi.11s

1--022 3/26/2010 7:40 5117 AM TxT 500 350 

1--023 3/26/2010 7:40 5117 AM TxT 500 350 

1--024 3/26/2010 7:40 Sl l7 AM TxT soo 350 

1--025 5/ 14/2010 9:50 S117 AM TxT 500 350 

1--026 S/ 14/2010 9:SO Sll7 AM TxT soo 350 

1--027 S/ 14/2010 9:50 Stl7 AM TxT 500 350 

1--028 5/ 14/2010 13:15 5117 AM TxT 500 350 

1--029 S/14/2010 13:15 Sll7 AM TxT 500 350 

1--030 S/14/2010 13:15 S117 AM TxT 500 350 

2--007 3/16/2010 12:00 S117 AM TxT soo 350 

2--008 3/16/2010 12:00 S117 AM TxT 500 350 

2--009 3/16/2010 12:00 5117 AM TxT 500 350 

2--010 3/19/2010 18:35 5117 AM TxT 500 350 

2--01 I 3/19/2010 18:35 5117 AM TxT 500 350 

2--012 3/19/2010 18:35 5117 AM TxT 500 350 

2--013 3/20/2010 7:30 5117 AM TxT 500 350 

2--014 3/20/2010 7:30 5117 AM TxT 500 350 

2--015 3/20/2010 7:30 5117 AM TxT 500 350 

2--016 3/20/2010 7:30 51 17 AM TxT 500 350 

2--017 3/20/2010 7:30 5117 AM TxT 500 350 

2--018 3/20/2010 7:30 5117 AM TxT 500 350 

2--019 3/24/2010 7:48 5117 AM TxT 500 350 

2--020 3/24/2010 7:48 5117 AM TxT 500 350 

2--021 3/24/2010 7:48 SI 17 AM TxT 500 350 

3--001 3/12/2010 8:00 Sil? AM TxT 500 350 

3--002 3112/2010 8:00 5117 AM TxT 500 350 

3--003 3/12/2010 8:00 5117 AM TxT 500 3SO 

3--004 3/13/2010 7:30 5117 AM TxT 500 350 

3--005 3/ 13/2010 7:30 Sl 17 AM TxT 500 350 

3--006 3/13/2010 7:30 5117 AM TxT 500 350 

ProjNo: ~ TaskNo: 22 

Sht.ar: 120 ppi 

Test Results Retest 

Peel Shear Unit Result 
No 

ppilpsi PIF 

112 153 --i p 

110 149 nni p 

109 ISO nnj p 

115 147 nni p 

123 134 nni p 

129 143 ppi p 

127 143 nnj p 

121 138 ppi p 

123 149 nnj p 

118 14o nnj p 

114 153 ppi p 

121 152 ppi D 

117 139 --i p 

112 142 nnj p 

100 137 npi p 

105 169 ppi p 

131 160 nni p 
97 163 ppi p 

105 169 nnj p 

131 160 ppi D 

97 163 ppi D 

151 154 ppi p 

107 151 nnj p 

141 14S nnj p 

147 154 npi p 

154 147 nnj p 

123 152 nni p 

118 156 nnj p 

137 160 nnj p 

126 ISO ppi p 

Monday, May 17, 2QJ0 Page I o/1 

QAJD 

LKJ-1 
LKJ-1 

LKJ-1 

CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 
LKH 
LKH 
LKH 
CAS 
CAS 
CAS 
CAS 
CAS 
CAS 



Appendix 1-3 
Geomembrane Production Seam Logs 



Geosyntec e> 
consultants 

Production Seam Log 

Project: Ke1caha J,andfill 
Location: 6900 0 Kaumualii Hwv Kekaha HI 96752 

Description: New Leachate Evaporation Pond Coostn1ction 

Material Type gml 2 Specifications: Seam Pressure: 30 psi / 5 min 

Primary / Secondary: rr 6\J~6,\.SE,. Series: 3 
. 

Production Seam Location 

Date Time Mach. JD Optr. ID Ext/ SeamNo Length 
Fus: Serics-S"""l &-arr:ll-B<aitl·Elld (ft.) 

3/11/2010 9:10 20431 AM f 3-005-006-0-38 38 

3/ 11 /2010 9:15 20431 AM f 3-006-007-0-40 40 

3/ 11/2010 9:25 20431 AM f 3-007-008-0-40 40 

3/1 1/2010 9:27 1110 GM f 3-002-003-0-23 23 

3/1 1/2010 9:30 20431 AM f 3-008-009-0-40 40 

3/11/2010 9:45 20431 AM f 3-009-010-0-40 40 

3/11/2010 9:50 20431 AM f 3-011-012-0-26 26 

3/11/2010 10:00 20431 AM f 3-001-002-0-150 ISO 

3/ t l/20t0 t0:20 20431 AM f 3-001 -003-0-58 58 

3/ t 1/2010 10:25 t 110 GM f 3-014-015-0-33 33 

3/11/2010 10:40 1110 GM f 3-005-0 I 4-0-22 22 

3/11/2010 10:45 20431 AM f 3-002-004-0-150 150 

3/11/2010 10:45 1110 GM f 3-005-0 15-0-15 15 

3/11/2010 10:50 1110 GM f 3-001-014-0-34 34 

3/ 11/2010 10:50 1110 GM f 3-010-012-0-10 10 

3/11/2010 10:55 1110 GM f 3-010-011-0-21 21 

Monday, May 1 7, 2010 

ProjNo: ~ 
TaskNo: Q.2. 

Vacuum Box: S psi/ JO sec 

Nondestructive Test 

QAJD Location Detail Oper. 

CAS 0-38 AT EB 
CAS 0-40 AT EB 
CAS 0-40 AT EB 
CAS 0-23 AT EB 
CAS 0-40 AT EB 
CAS 0-40 AT EB 
CAS 0-26 AT EB 
CAS 0-tSO AT EB 
CAS 0-58 AT EB 
CAS 0-33 AT EB 
CAS 0-22 AT EB 
CAS 0-150 AT EB 
CAS 0-15 AT EB 
CAS 0-34 AT EB 
CAS 0-10 AT EB 
CAS 0-21 AT EB 

VVNl 
W Aaff M ANAO.M RNT 

Result Action QA ID 

p CAS 

p CAS 

p CAS 
p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

Pagel o/6 



Geosyntec e> 
consultants 

Production Seam Log 

Project: Kckaha Landfill 
Location: 6900 P Kaumualii Hwv Kckaha HI 96752 

Description: New L&achP'c evapocation Pond Construction 

Material Type gml : 2 Specifications: Seam Pressure: 30 psi / S min 

Prima,y / Secondaty: oJ!i6 -Gv6BASe Series: 3 

Production Seam Location 

Dott Time Math. ID Optr. ID £Jt1I Su,nNo un11lr 
Fus: S<ric,o.S-t.s-i.B,p,-Eild (ti,) 

3/ 1112010 10:S7 1110 GM r 3-001-005-0-23 23 

3/ 11/2010 11:00 1110 GM r 3-001-006-0-23 23 

3/1112010 I 1:03 1110 GM r 3-001-007-0-23 23 

3/ 1112010 11:07 1110 GM r 3-001-008-0-23 23 

3/11/2010 11:10 1110 GM r 3-001-009-0-23 23 

3/11/2010 I 1:13 1110 OM r 3.001.010-0-23 23 

3111/2010 11:16 1110 OM r 3-001-011-0-32 32 

3/11/2010 11:20 20431 AM f 3-004-013-0·210 210 

3/1112010 11:40 1110 OM f 3-013-016-0-210 210 

3/11/2010 11 :SO 2~31 AM r 3-003-004-0-58 58 

3/1 112010 13:20 20431 AM r 3-016-017-0-1 so ISO 

3/11/2010 13:32 2~31 AM f 3-016-018-0-62 62 

3/1112010 13:3S 1110 OM r 3-017-018-0-23 23 

3/11/2010 13:SO 20431 AM f 3·017-019-0-150 ISO 

3/1112010 14:03 1110 OM r 3-020-021-0-23 
' 

23 

3/1112010 14:07 20431 AM f 3-018-019-0-62 62 

Monday, May 17, 2010 

Proj}lo: YiQllil 
TaskNo: Ill 

Vacuum Box: S psi/ 10 sec 

Nondestructive Test 

QA ID L«at/on Daai/ Optr. 

WM~ 
"""".,.. .....,...~ 

Result Action 

I 
QAID 

CAS 0-23 AT EslP r---- CAS 

CAS 0.23 AT EB p CAS 

CAS 0-23 AT EB p CAS 

CAS 0-23 AT EB p CAS 

CAS 0-23 AT EB p CAS 

CAS 0-23 AT EB p CAS 

CAS 0-32 AT EB p CAS 

CAS 0-210 AT EB p CAS 

CAS 0-210 AT EB p CAS 
CAS 0-58 AT EB p CAS 

CAS 0-150 AT EB p CAS 

CAS 0-62 AT EB p CAS 

CAS 0-23 AT EB p CAS 

CAS 0-150 AT EB I p CAS 

CAS 0.23 AT EB p CAS 

CAS 0-62 AT EB p CAS 

Pagel o/6 



Geosyntec 0 

consultants 
Production Seam Log 

Project: Kekaha LandfiU 
Location: 6900 P Kaumualii Hwy Keka.ha HI 96752 

Description: New l&achate Evaporation Pond Construction 

Material Type gml: 2 Spccifica1ions: Seam Pressure: 30 p$i / 5 min 

Primary / Secondary: Qll>et'" 6vOO~E Series: 3 . 
Production Seam Location 

Date Time Mach. ID Oper. ID Ext/ SeamNo Length 
Fus: Serie1--Swnl·Sea:nl·Be1-iD-End (ft.) 

3111/2010 14:15 1110 GM f 3-020-022-0-127 127 

3/11/2010 14:36 1110 GM f 3-021-012-0-83 83 

3111/2010 14:45 20431 AM f 3-019-020-0-127 127 

3111/2010 14:45 20431 AM f 3-022-023-0-104 104 

3111/2010 14:50 1110 GM f 3-023-024.0-23 23 

3/ 11/2010 14:55 20431 AM f 3-022-0)4.0-98 98 

3111/2010 15:08 1110 GM f 3-023-025.0-IOS 105 

3111/2010 15:20 20431 AM f 3-025.026-0-113 113 

3/1112010 15:23 1110 GM f 3-024-025-0-83 83 

3111/2010 15:40 20431 AM f 3-025-0l?-0-70 70 

3/ 11/2010 15:40 1110 GM f 3-026.0l?-0-23 23 

3/ 11/2010 15:55 20431 AM f 3-026.028.0-115 115 

3/11/2010 16:10 20431 AM f 3-027-028.0-63 63 

3/12/20 10 12:00 20431 AM f 3-028-029.0-1 I 6 116 

3/ 12/2010 12:10 1110 GM f 3-029-0J 1-0-23 23 

3/12/2010 12:15 20431 AM f 3-028-0J 1-0-22 22 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: Ql 

Vacuum Box: 5 psi / 10 sec 

Nondestructive Test 

QAID Location Dtta/1 Opu. 

CAS 0-127 AT EB 
CAS 0-83 AT EB 
CA$ 0-127 AT EB 
CAS 0-104 AT EB 
CAS 0-23 AT EB 
CAS 0-98 AT EB 
CAS 0-105 AT EB 
CAS 0 -113 AT EB 
CAS 0-83 AT EB 
CAS 0-70 AT EB 
CAS 0-23 AT EB 
CAS 0-115 AT EB 
CAS 0-63 AT EB 
CAS 0- 116 AT EB 
CAS 0-23 AT EB 
CAS 0-22 AT EB 

* WA.ft MANAOCMCNT 

Result Action QA!D 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

Page 3 o/6 



Geosyntece> 
consultants 

Production Seam Log 

Project: Ktkehi l•ndfill 

l Location: 6900 P Kaumualii Hwy Kckaha HI 96752 
Dc:scriptioo: New t&acha.te Evaoomtion Pond C:onstruclioa 

Macerial Type 9ml 2 Specifications: Scam Pres.sure: 30 osi / 5 min 

Primary / s«ondary: ~ .St.>68/!rS G Series: J 

Production Seam Location 
Dot~ Time Motll. ID Oper. ID Bxtl s,-No ungth 

Fu,: S<noo-$ounl-s-l•llqlo.W (ft.) 

3/12/2010 12:18 1110 OM f J-030-031-0-23 23 

3/12/2010 12:20 20431 AM f J-028-030-0-37 37 

3/1212010 12:25 20431 AM f 3-029-0)2-0-118 118 

3112/2010 I 12:40 20431 AM r 3-031-032-0-23 23 

J/1212010 12:'48 20431 AM r 3-030.()32-0-35 35 

J/1212010 12:50 1110 OM f 3-032-0)3-0-177 177 

3112/2010 12:55 20431 AM r 3-033-0)4-0-176 176 

3/1212010 13:20 20431 AM f 3-034-035-0-177 177 

311212010 13:22 1110 OM r 3-036-037-0-23 23 

3/12/2010 ll:27 1110 OM f 3.037-038-0-23 23 

3/12/2010 13:40 11 10 OM f 3-035-038-0-23 23 

3112/2010 13:55 20431 AM ( 3-040-041.0.25 25 

3/12/2010 14:00 1110 OM f 3-035-0l?-0-25 25 

3/1212010 14:0S 1110 OM f 3-03S-036-0-4S 45 

3/12/2010 14:20 20431 I AM f 3-042-00-0-50 so 
3/1212010 14:40 1110 OM f 3·039-040-0-23 23 

Monday, May 17, 2010 

Proi'No: ~ 
TukNo: 02 

Vacuum Box: 5 psi / 10 sec 

Nondestl\Jctlve Test 
QA ID Loc11tlo11 Dtt11il Optr. 

CAS 0-23 AT EB 
CAS 0-37 AT EB 
CAS 0-118 AT EB 
CAS 0-23 AT EB 
CAS ().)S AT EB 
CAS 0-177 AT EB 
CAS 0-176 AT EB 
CAS 0-177 AT EB 
CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-25 AT EB 
CAS 0-25 AT EB 
CAS 0-45 AT ED 
CAS 0-50 AT EB 
CAS 0-23 AT EB 

..,..,..MA,JUl,e.~ 

R,sult Action ' QA ID 

I 

p CAS 
p I CAS 
p CAS 
p ' CAS 

p CAS 
p CAS 
p CAS 
p CAS 
p CAS 

p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 

Poge4 o/6 



Geosyntece> 
consultants 

Production Seam Log 

Project: Kekaha Landfitl 
Location: 6900 P Kaumualii Hwy Kekaba HI 96752 

Description: New Leachate Evaporation Pond Construction 

Material Type gm! 2 Specifications: Scam Pressure: 30 psi / 5 min 

Primary / Secondary: 0~ 6i;g.B,4S£ Series: 3 

Production Seam Location 
Date Time Mach. I D Qp,r. JD Ext/ SeamNo L ength 

Fus: Scrics-Saml ·Sutn2•Bqb,End (ft.) 

3/ 12/2010 14 :44 1110 OM f 3-039-041-0-22 22 

3/ 12/2010 14:50 20431 AM f 3-038-039-0-47 47 

3/ 12/2010 14:SS 1110 OM f 3-04S-046-0-16 16 

3/ 12/2010 15:00 1110 OM f 3-044-046-0-21 21 

3/ 12/2010 1S:07 1110 OM f 3-044-045-0-23 23 

3/12/2010 15:10 1110 OM f 3-043-045-0-23 23 

3/ 12/2010 15:22 1110 OM f 3-036-044-0-44 44 

3/ 12/2010 15:28 1110 GM f 3-036-043-0-S 5 

3/ 12/2010 15:29 1110 OM f 3-037-043-0-18 18 

3/ 12/2010 15:32 1110 GM f 3-037-042-0-8 8 

3/ 12/2010 lS:33 11 10 GM f 3-03 8-042-0-16 16 

5/ 14/2010 9:55 1110 OM f 3-042-047-0-50 so 
5/14/2010 10:08 1110 GM f 3-047-048-0-50 so 
5/ 14/2010 10:10 1110 OM f 3-038-047-0-23 23 

5/ 14/2010 10:13 1110 OM f 3-047-R43-0-S 5 

S/ 14/2010 10:lS 1110 OM f 3-048-R43-0-S s 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: 24 

Vacuum Box: 5 psi / 10 sesr 

Nondestructive Test 
QA ID Location Detail Op,r. 

CAS 0-22 AT EB 
CAS 0-47 AT EB 

CAS 0-16 AT EB 
CAS 0-21 AT EB 
CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-44 AT EB 
CAS 0-5 AT EB 
CAS 0-18 AT EB 
CAS 0-8 AT EB 
CAS 0-16 AT EB 
CAS 0 -50 AT EB 
CAS 0-50 AT EB 
CAS 0-23 AT EB 
CAS 0-S AT EB 
CAS 0-S AT EB 

" w ... ..,.. MANAOIMCWT 

Re.sull Aclion Q;I ID 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 
p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

Page 5 o/6 



Geosyntec0 

consultants 
Production Seam Log 

Project: Ks:kih• Landfill 

l 
Location: 6900 P Kaumu11ii Hwy Kekaha HI 96752 

Description: New Leacha.lc Evaoomtioo Pond Construction 

Material Type 9ml 2 Specifications: Seam Pressun,: 30 psi / S min 

Primary / Secondary: o}lr6 $1.)~ .S t Series: 3 

I Production Seam 

Dote r;,,,, Moch. ID 
I 
I S/1412010 10:18 1110 

S/1 412010 10:lO I 1110 

I S/ 1412010 10:22 1110 

Total Leoglll F11$ioo: 4610 

Commcn1s: 

Monday, Moy 17, 2010 

LocaUon 

Optr. ID Ext/ S,0111No 
Fut: S<riol-s-1-Saml-~Eod 

GM r 3.038.048-0-23 

GM r 3.039-048.0-23 

GM f I 3-040-048-0-32 

Total Lenith ExtnUioo: 0 

u11111r 
(ft.) 

23 

23 

32 

ProjNo: ~ 

TukNo: 12.1 

Vacuum Box: 5 psi / IO sec 

Nondesln,ctive Test 

Q,4 ID Lotolion Ddail Opu. 

CAS 0-23 AT EB 
CAS 0-23 AT EB 

1 

CAS 0-32 AT EB 

INNl 
WAST1l -~.....,,. 

R,s,1/1 At1l01t Q,4 ID 

p CAS 

p CAS 

p CAS 

Page 6 o/6 



GeosyntecD 
consultants 

Production Seam Log 

Proje.:t: Kekaha Lapdfill 
LocatiOn: 6900 P Kaumualii Hwv Kekaha HI 96752 

Description: New L&achate Evaooration Pond Construction 

Material Type gml 2 Specifications: Seam Pressure: 30 nsi / S min 

Primary/ Se.:ondary: Secondary Series: 2 

' 
Production Seam Location 

Date Time Mach. ID Optr. ID Ext/ SeamNt> Length 
Fus: S<rics-Scuril ·Scaml·&aiil·EDd (ft.) 

3/ 15/2010 12:05 1110 GM f 2-001-002-0-40 40 

3/15/2010 12:10 1110 GM f 2-001-004-0-23 23 

3/15/2010 12:14 1110 GM f 2-001-005-0-23 23 

3/ 15/2010 12:18 1110 GM f 2-001-006-0-23 23 

3/ 15/2010 12:22 1110 GM f 2-001 -007-0-23 23 

3/ 15/2010 12:45 1110 GM f 2-001-008-0-23 23 

3/15/2010 12:S0 1110 GM f 2-001-009-0-23 23 

3/15/2010 13:00 1110 GM f 2-001-010-0-33 33 

3/ 15/2010 22:55 20431 AM f 2-002-003-0-33 33 

3/ 15/2010 23 :10 20431 AM f 2-004-005-0-40 40 

3/ 15/2010 23:25 20431 AM f 2-005-006-0-4 1 41 

3/1 S/2010 23:33 20431 AM f 2-002-004-0-23 23 

3/ 15/2010 23:35 2043 1 AM f 2-006-007-0-40 40 

3/1 S/2010 23:37 20431 AM f 2-003-004-0-16 16 

3/ IS/2010 23:45 20431 AM f 2-007-008-0-40 40 

3/ 15/2010 23:45 1110 GM f 2-010-011 -0-17 17 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: Ql 

Vacuum Box: 5 psi/ 10 $CC 

Nondestructive Test 

QAID Location Dttail Oper. 

CAS 0-40 AT EB 
CAS 0-23 AT EB 

CAS 0-23 AT EB 
CAS 0-23 AT EB 

CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-33 AT EB 
CAS 0-33 AT EB 
CAS 0-40 AT EB 
CAS 0-41 AT EB 
CAS 0-23 AT EB 
CAS 0-40 AT EB 
CAS 0-16 AT EB 
CAS 0-40 AT EB 
CAS 0-17 AT EB 

" wAa'YW M"""'41MUrfT' 

Result Actlon QA ID 

p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 

r CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
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Geosyntec 0 

consultants 
Production Seam Log 

Project: Kckeha landfill 
Location: 6900 D Kaumualii Hwy Kckaha HI 96752 

Description: New Leachate Evaoomtion Pond Construction 

M atcnal Typo gml 2 Specifications: Seam Pressu~: 30 psi / $ min 

Primary / S=ndary: Sceondary Series: 2 

Production Seam LocaUon 
Dolt T/,,,e M•t/r.. ID Optr. ID £xv StHtNo IA1tttlo 

Fu,: Saico-S-1.sa.1-Bqio-Eod (ft.) 

3/ IS/2010 23:SO 20431 AM f 2-008-009-0-40 40 

3/IS/2010 23:SS 1110 OM r 2-009-011-0-17 17 

3/IS/2010 23:SS 1110 OM f 2-009-010-0-23 23 

3/ 1812010 9:10 20431 AM F 2-012-013-0-23 23 

3/1812010 9:2S 20431 AM F 2-001-012-0-124 124 

3/ 18/2010 9:3S 20431 AM F 2-001-013-39-49 10 

3/ 1812010 9:40 20431 AM F 2-001-0ll-0-38 38 

3/1812010 9:4S 20431 AM F 2-012-014-49-208 IS9 

3/ 18/2010 10:30 20431 AM F 2-013-014-0-48 48 

J/1812010 I l:2S 20431 AM F 2-015-016-0-23 23 

3/1812010 11:30 20431 AM F 2-01 4-01 S-0-146 146 

3/ 1812010 11:50 20431 AM F 2-014-016-0-66 66 

3/18/2010 13:25 20431 AM F 2-016-017-0-66 66 

3/1812010 13:30 2043 1 AM F 2-015-017-0-146 146 

, 3/18/2010 14:25 20431 AM f 2-018-019-0-23 23 

3/1 812010 14:30 20431 AM F 2-017-018-0-127 127 

Monday, May I 7, 2010 

ProjNo: ~ 
TukNo: ll2 

Vacuum Box: S psi / 10 sec 

Nondestructive Test 
QAJD Location Dtt•il Optr. 

CAS 0-40 AT EB 
CAS 0-17 I AT EB 

CAS 0-23 AT EB 
CAS 0-23 AT EB 
CAS 0-124 AT EB 
CAS 39-49 AT EB 
CAS 0-38 AT EB 
CAS 49-208 AT EB 
CAS 0-48 AT EB 
CAS 0-23 AT EB 
CAS 0-146 AT EB 
CAS 0-66 AT EB 
CAS 0-66 AT EB 
CAS 0-146 AT EB 
CAS 0-23 AT EB 
CAS 0-127 AT EB 

VVNl ----

Ruult Action QAJD 

p CAS 
p CAS 
p CAS 
p I CAS 
p CAS 
p CAS 
p I CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p CA$ 
p CAS 
p CAS 
p CA$ 

Page 2 o/6 



Geo syn.tee e> 
consultants 

Production Seam Log 

Project: Kekaha Landfill 
Location: 6900 D Kaumualjj Hwy Kekaha HI 96752 

Description: New L&achatc Evaporation Pond Construction 

Material Type gml 2 Specifications: Seam Pressure: 30 psi I 5 min 

Primary / Secondary: Secondary Series: 2 

Production Seam Location 
Date Time Mach. ID Oper. ID Ext/ SeamNo Length 

Fus: Scrics-Seaml-St.aml-&g.it-End (ft.) 

3/1 8/2010 14:45 20431 AM F 2-017-019-0-84 84 

3/1 9/20 10 8:50 20431 AM F 2-024-025-0 -23 23 

3/19/2010 8:55 2043 1 AM F 2-023-025-0-125 125 

3/1 9/2010 9:10 20431 AM F 2-023 -024-0-79 79 

3/1 9/2010 9:55 20431 AM F 2-024-026-0-71 77 

3/1 9/2010 10:10 20431 AM F 2-025-026-0-109 109 

3/19/2010 11:20 20431 AM f 2-027-028-0-2) 23 

3/19/2010 11:30 20431 AM f 2-026-028-0-105 105 

3/1 9/2010 11:45 20431 AM f 2-026-027-0 -80 80 

3/19/2010 12:00 20431 AM f 2-027-029-0 -80 80 

3/19/2010 12:10 20431 AM f 2-028-029-0-97 97 

3/1 9/2010 14:30 20431 AM f 2-029-030-0-119 119 

3/ 19/2010 14:40 20431 AM f 2-030-031-0-2) 23 

3/ 19/2010 14:45 20431 AM f 2-029-031-0-56 56 

3/1 9/2010 14:55 20431 AM f 2-030-032-0-120 120 

3/ 19/2010 15:53 20431 AM f 2-033-034-0-2) 23 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: l!Z. 

Vacuum Box: S psi / 10 sec 

Nondestructive Test 
QAID Location Detail Oper. 

CAS 0 -84 AT EB 
CAS 0-23 AT EB 
CAS 0-125 AT EB 
CAS 0-79 AT EB 
CAS 0-77 AT EB 
CAS 0-109 AT EB 
CAS 0-23 AT EB 
CAS 0-105 AT EB 
CAS 0-80 AT EB 
CAS 0 -80 AT EB 
CAS 0-97 AT EB 
CAS 0-119 AT EB 
CAS 0-23 AT EB 
CAS 0-56 AT EB 
CAS 0 - 120 AT EB 
CAS 0-23 AT EB 

" WA.ff MANAO•M•NT 

Result Action QA ID 

p CAS 

p CAS 

p CAS 
p CAS 

p CAS 

p CAS 
p CAS 
p CAS 
p CAS 

p CAS 

p CAS 

p CAS 
p CAS 

p CAS 

p CAS 
p CAS 
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Geosyntece> 
consultants 

Production Seam Log 

Project: Kckaha Landfill 
Looatioo: 6900 D Kaymyalii Hwy Kckaha HI 96752 

Description: New Lgcbate Exaooratiou Pond Construction 

Macerial Type gml 2 Specificatioos: Seam P~ssun: 30 p3j / 5 mio 

Primary/ Secondary: Secondary Series: 2 

Production Seam Location 
Dote Time Morlo.JD Optr, ID Ext/ SnmNo L<•ttlr 

Fu,: Smco-S-l.$toml,Bcpo,Eod (ft.) 

3/ 19/2010 16:00 20431 AM f 2-019-020.0-14 84 

3/19/2010 16:10 20431 AM f 2-018-020-0-127 127 

3/ 19/2010 16:10 20431 AM f 2-032-033-0-16S 16S 

3/19/2010 16:40 20431 AM f 2-032-034-0-12 12 

3/19/2010 16:4S 20431 AM f 2-033-03S.O.ISS 16S 

3/ 19/2010 17:0S 2043 1 AM f 2-021-022-0·23 23 

3/ 19/2010 17:10 2043 1 AM f 2-020-022-0-109 109 

3/19/2010 17:20 20431 AM f 2-034-03S-0, 12 12 

3/19/2010 17:2S 20431 AM f 2-020-021·0·102 102 

3/ 19/2010 17:40 20431 AM f 2-021-023-0-103 103 

3/19/2010 18:00 20431 AM f 2-022-023.0.106 106 

3/22/2010 8:3S 20431 AM f 2-035.036-0-176 176 

3/22/2010 9:30 20431 AM f 2.036-037.0-116 176 

3/22/2010 9:SO 20431 AM f 2-037.038-0 .. 7 47 

3/22/2010 10:20 20431 AM f 2-038-039-0-23 23 

3/22/2010 10:2S 20431 AM f 2.038-040-0-24 24 

Monday, May 17, 2010 

ProjNo: ~ 

TukNo: Q2 

Vacuum Box: S p3j / 10 sec 

Nondestructive Test 
QAJD Locotlon Daoil Optr. 

CAS 0-84 AT EB 
CAS 0-127 AT EB 
CAS 0-165 AT EB 
CAS 0-12 AT EB 
CAS 0-16S AT EB 
CAS 0-23 AT EB 
CAS 0-109 AT EB 
CAS 0-12 AT EB 
CAS 0-102 AT EB 
CAS 0-103 AT EB 
CAS 0-106 AT EB 
LKH 0-176 AT EB 
LKH 0-176 AT EB 
LKH 0 .. 1 AT EB 
LKH 0-23 AT EB 
LKH 0-24 AT EB 

WAeft MANAOIM.flilfY' 

Result Action QAID 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p CAS 

p LKH 
p LKH 
p LKH 

p LKH 
p LKH 
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Geosyntec e> 
consultants 

Production Seam Log 

Project: KU.aha lc1od011 
Location: 6900 D KaumuaHi Hwy K<:k1ha HI 967S2 

Description: New l&achate EYDP9@1ioo Pnd Construction 

Ma1erial Type gml 2 Spceifications: Scam Pressure: 30 psi / 5 min 

Primary I Secondary: Secondary Series: 2 

Production Seam Location 
I Date Time Marh. ID Op<r.lD Ext/ SeomNo Ltngth 

Fus: S<nm-Soml.s-1-S.S--Eod (ft.) 

3122/2010 10,ss 20431 AM f 2-041-042-0 ... 7 47 

3122/2010 11:20 20431 AM f 2-043.044-0-23 23 

312212010 11:20 2043 1 AM r 2-043-045-0-20 18 

3122/2010 11:2S 20431 AM f 2-044-045-0-18 20 

3122/2010 11 :30 20431 AM f 2-037-044.0-20 20 

3122/2010 11:35 20431 AM f 2.037-043.0-23 23 

3/22/2010 11 :40 20431 AM r 2~37-042-0-23 23 

312212010 11:4S 2043 1 AM r 2.037-041 -0-23 23 

3122/2010 11:SO 2043 1 AM f 2.042.043-0-47 47 

S/1412010 12:S0 1110 GM f 2-041.046-0-SO so 
5/ 1412010 12:SS 1110 GM f 2-046.047-0-SO so 
511412010 13:10 1110 GM f 2.037.046-0-16 16 

S/ 14/2010 13:12 1110 GM f 2.046-R49•0•7 7 

S/1412010 13:16 1110 GU f 2.047-R49-0-7 7 

511 4/2010 13:18 1110 01.1 f 2.037-047-0-13 13 

5/ 14/2010 13:20 1110 GM f 2.038-047-0-23 23 

Monday, May 17, 2010 

ProjNo: ~ 
Ta.skNo: 112. 

Vacuum Box: S psi/ 10 sec-

Nondestructive Test 
(bj ID Locotion Detail Oper. 

LKH 0 ... 7 AT EB 
LKH 0-23 AT EB 
LKH 0-18 AT EB 
LKH 0-20 AT EB 
LKH 0-20 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-47 AT EB 
CAS 0-50 AT EB 
CAS 0-50 AT EB 
CAS 0-16 AT EB 
CAS 0-7 AT EB 
CAS 0-7 AT EB 
CAS 0 -13 AT EB 
CAS 0-23 AT EB , 

WA. ft MANAOIMCfrllT 

Ruult Action ~ID 

p I f LKH 

p LKH 
p LKH 

p LKH 

p LKH 

p LKH 

p LKH 
p LKJI 

p LKH 

p CAS 

p CAS 
p CAS 
p CAS 

p CAS 
p CAS 
p CAS 
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Geosyntec e> 
consultants 

Production Seam Log 

Project: Kck1h1 landfill 
Loca1ion: 6900 D Kaumualii Hwy Kekaha HI 96752 

Descrip19on: New Lcach11c Evaporation P09d Coo.struction 

Material Type gml : 2 Specificacioni: Seam Pressure: 30 psi / S mia 

Primary / Secondary: Secondary 

Production Seem 
Date Time Mach. ID 

S/1412010 13:28 111 0 

Total l.fflgth Fusion: 4654 

Comments: 

Monday, May 1 7, 2010 

Oper. JD 

OM 

Series: 2 

Locetlon 

Ext/ SeamNo Length 
Fos: S<rio-s-l..S-,,8opo-£a4 (ft.) 

r I 2-039-047-0•27 27 

Toial Length Extrusion: 0 

ProjNo: ~ 
TaskNo: Ill 

Vacuum Box: S psi / 10 KS 

Nondestruc1lve Test 

QA. JD Location Dttail Optr. 

CAS 0-27 AT EB 

" WAeTe ~•M•NT 

Result Action QA.ID 

p CAS 
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Geosyntec0 

consultants 
Production Seam Log 

Project: Kckaha Landfill 
Location: 6900 P Kaumualii Hwv Kelcaha HI 96752 

Description: New Leachate Evaporation Pond Conttruction 

Material Type gml 2 Specifications: Scam Prt$$ure: 30 psi/ 5 min 

Primary / Secondary: Primtry Series: . 
Production Seam location 

Date Time Mach. ID Oper. ID Ext/ SeamNo Length 
Fus: S<ricl-s..m1 ·Seom2·0egm·Eod (ft.) 

3/22/2010 14:45 20431 AM f 1-003-004-0-34 34 

3/22/2010 14:50 20431 AM f 1-002-003-0-22 22 

3/22/2010 14:55 20431 AM f 1-002-004-0-18 18 

3/22/2010 15:00 20431 AM f 1-002-005-0-40 40 

3/22/2010 15:10 20431 AM f 1-005-006-0-7 7 

3/22/2010 15:15 20431 AM f 1-005-006-8-40 40 

3/22/2010 15:45 20431 AM f 1-006-007-0-41 41 

3/22/2010 15:50 20431 AM f 1-007-008-0-41 41 

3/22/2010 16:15 20431 AM f 1-010-011-0-27 27 

3/22/2010 16:23 20431 AM f 1-009-011-0-18 18 

3/22/2010 16:30 20431 AM f 1-009-010-0-23 23 

3/22/2010 16:38 20431 AM f 1-001-003-0-39 39 

3/22/2010 16:40 20431 AM f 1-001-002-0-23 23 

3/22/2010 16:45 20431 AM f 1-001-005-0-23 23 

3/22/2010 16:50 20431 AM f 1-008-009-0-41 41 

3/22/20 10 16:52 20431 AM f 1-001-006-0-23 23 

Monday, May 17, 2010 

ProjNo: ~ 
TaskNo: OZ 

Vacuum Box: 5 psi / 10 sec 

Nondestructive Test 

QAID Location Detail Oper. 

LKH 0-34 AT EB 
LKH 0-22 AT EB 
LKH 0- 18 AT EB 
LKH 0-40 AT EB 
LKH 0-7 AT EB 
LKH 0-40 AT EB 
LKH 0-41 AT EB 
LKH 0-41 AT EB 
LKH 0-27 AT EB 
LKH 0-18 AT EB 
LKH 0-23 AT EB 
LKH 0-39 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-41 AT EB 
LKH 0-23 AT EB 

VVNl 
WA.ff M.ANAO•.M •NT 

Result Action QA ID 

p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 

p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
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Geosyntec 0 

consultants 
Production Seam Log 

Projectc Ktklb• Landfill 

Location: 6900 P Kaumu1Jii Hwv Kek1b1 HI 967S2 
Description: New Leachate Evawratioo Pond Construction 

Material Type 9ml : 2 Specifications: Seam Pressure: JO Ni / s mjg 

Primary / Secondary: Primary Series: 

Production Seam Location 
Dote Time Mach. ID Oper, ID Ext/ SttunNo Length 

Fus: S<ri,o,s.a., 1-s-,i. llctln• &d (ft.) 

3/2212010 17:00 20431 AM f 1-001-007-0-23 23 

3/2212010 17:0S 20431 AM f 1-001-008-0·23 23 

3122/2010 17:10 20431 AM f 1-001-009-0-23 23 

3/2212010 17:IS 20431 AM f 1-001-010-0-33 33 

3/23/2010 8:SS 20431 AM r 1-012-013-0-23 23 
' 

3/23/2010 9:00 20431 AM r 1-001-013-0-9& 98 

3/23/2010 9:IS 20431 AM r 1-001-012-0-108 108 

3/23/2010 9:55 20431 AM r 1-012-014-0-110 110 

3/2312010 10:00 20431 AM f 1-013-014-0-99 99 

3/23/2010 11:00 20431 AM f I-OIS-016-0-23 23 

3/23/2010 11:0S 20431 AM f 1-014-0IS-0-88 88 

3123/2010 11:IS 20431 AM r 1-014-016-0-121 121 

3/23/2010 13:25 20431 AM f I-OIS-017-0-88 88 

3/2312010 13:35 20431 AM r 1-0 I 6-017-0-121 121 

3/23/2010 13:SS 20431 AM r 1-018-019-0-23 23 

3/23/2010 14:10 20431 AM f 1-017-019-0-149 149 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: 112 

Vacuum Box: S Mi / 10 ICS 

Nondestructive Test 
QAID Lototlon D<ta/1 Optr. 

LKH 0-23 AT ' EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-33 AT EB 
LKH 0-23 AT EB 
l,KH 0-98 AT EB 
LKH 0-108 AT EB 
LKH 0-110 AT EB 
LKH 0-99 AT EB 
LKH 0-23 AT EB 
LKH 0-88 AT EB 
LKH 0-121 AT EB 
LKH 0-88 AT EB 
LKH 0-121 AT EB 
LKH 0-23 AT EB 
LKH 0-149 AT EB 

WASTWM..,. ... __...-

Result Action QAJD 

p r- LKH 

p l,KH 

p LKH 

p LKH 

p l,KH 

p l,KH 

p LKH 

p l,KH 

p l,KH 

p LKH 

p l,KH 

p l,KH 

p LKH 

p LKH 

p LKH 

p LKH 

Page 2 o/6 



Geosyntec e> 
consultants 

Production Seam Log 

Project: Kskaba LandfiU 
Lo¢ation: 6900 P Kaumualjj Hwy Kekaha HJ 967S2 

Description: New Leachate Evaporation Pond Construction 

Material Type gml 2 Specifications: Seam Pressure: 30 psi 15 min 

Primary / Secondary: Primary Series: 1 . 
Production Seam Location 

Date Time MRch. ID Oper. ID Ext/ SeomNo Length 
Fus: Scriea..$eaml-Saml·Bca:D-Eod (ft.) 

3/23/2010 14:50 20431 AM f 1-017-018-0,60 60 

3/23/2010 15:05 20431 AM f 1-018-020-0-61 61 

3/23/2010 15 :1 5 20431 AM f 1-019-020-0-150 150 

3/23/2010 16:05 20431 AM f 1-020-021-0-211 211 

3/24/2010 13:35 20431 AM f 1-022-023-0-23 23 

3/24/2010 13:45 20431 AM f 1-021-023-0-27 27 

3/24/2010 13:50 20431 AM f 1-021-022-0-182 182 

3/24/2010 14:15 20431 AM f 1-022-024-0- 182 182 

3/24/2010 14:45 20431 AM f 1-023-024-0-18 24 

3/24/2010 15:00 20431 AM f 1-025-026-0-23 23 

3/24/2010 15:10 20431 AM f 1-024-025-0-161 161 

3/24/2010 15:30 20431 AM f 1-024-026-0-30 30 

3/24/2010 15:40 20431 AM f l-02S-027-0-1 62 162 

3/24/2010 16:00 20431 AM f 1-026-027-0-21 21 

3/25/2010 8:25 20431 AM f 1-027-028-0-178 178 

3/2S/2010 8:55 20431 AM f 1-028-029-0-174 174 

Monday, May 17, 2010 

ProjNo: ~ 

TaskNo: 0,2 

Vacuum Box: 5 psi / 10 sec 

Nondestructive Test 

QAID Location DetRII Oper. 

LKH 0-60 AT EB 
LKH 0-61 AT EB 
LKH 0- 150 AT EB 
LKH 0-211 AT EB 
LKH 0-23 AT EB 
LKH 0-27 AT EB 
LKH 0-182 AT EB 
LKH 0-182 AT EB 
LKH 0-24 AT EB 
LKH 0 -23 AT EB 
LKH 0-161 AT EB 
LKH 0-30 AT EB 
LKH 0-162 AT EB 
LKH 0-21 AT EB 
LKH 0-178 AT EB 
LKH 0-174 AT EB 

WA.ff MANAO._M.,WT 

Result Action QA ID 

p LKH 
p LKH 
p LKH 

p LKH 
p LKH 

p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
p LKH 

p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
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Geosyntec 0 

consultants 
Production Seam Log 

[ 

· k h 1.andfjU 
Proicc1: Kc • a r Hwy Kckaha HI 96752 · . 6900 p K.aumua u . 

Locat100, • PPPd C9PStruCl19P Description: New [q.chatc ID'IP9Tlh2P 

Material Type gml 2 Specifications: Seam Pressure: 10 psi / S min 

Primary I Secondary: Primary Series: I 

Production Seam Location 
Dau Time M«tll. ID Op,r. ID Ext/ S~omNo Lenfth 

Fus,• s ..... s-.1 .S-2-DcJio-l?od (fl.) 

3/25/2010 9:SO 20431 AM f l-029--030--0-174 174 

3/2S/2010 10:30 2001 AM f l--031--032--0-23 23 

3/2S/2010 10:40 20431 AM f 1-030--031-0-39 39 

3/2S/2010 10:4S 20431 AM f l--030-032--0-136 136 

3/2Sl2010 11:IS 20431 AM f l--031--033--0-39 39 

3/2Sl2010 11:20 2043 1 AM f 1-032-033-0-137 137 

3l2Sl20l0 12:0S 20431 AM f l-033--034--0-80 80 

3/2Sl20l0 12:05 20431 AM f l--034--035--0-23 23 

3/2512010 12:20 20431 AM f 1-033-035--0-96 96 

3/25/2010 14:I S 20431 AM f 1--034-036--0-8 I 81 

3/2S/20l0 14:2S 20431 AM ( 1--0lS--036--0-96 96 

3/25/2010 14:40 20431 AM f 1-036-037-0-49 49 

3/2S/2010 14:SS 20431 AM f l--038-039--0-23 23 

3/25/2010 IS:25 20431 AM ( l--037--038--0-23 23 

3/2Sl2010 IS:30 20431 AM f 1-037--039-0-21 21 

3/2Sl2010 15:35 20431 AM f 1-040--041-0-46 46 

Monday, May 17, 2010 

ProjNo: ~ 
TaslcNo: Ill 

Vacuum Box: 5 usi / 10 sec 

Nondestructive Test 
Q,A ID Location D~llfil Optr. 

LKH 0-174 AT EB 
urn 0-23 AT EB 
LKH 0-39 AT EB 
LKH 0-136 AT EB 
LKH 0-39 AT EB 
LKH 0-137 AT EB 
LKH 0-80 AT EB 
urn 0-23 AT EB 
LKH 0-96 AT EB 
LKH 0-81 AT EB 
urn 0-96 AT EB 
LKH 0-49 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-21 AT EB 
LKH 0-46 AT EB 

w.a• nr MANAe•M•NT 

Result Action QA ID 

p LKH 
p LKH 
p LKH 
p LKH 
p UOf 

p LKH 
p LKH 
p UOf 

p LKH 
p UOf 

p UOf 

p LKH 
p LKH 
p LKH 
p LKH 
p LKH 
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Geosyntec e> 
consultants 

Production Seam Log 

Location: 6900 P Kaumu11W Hwv Kekeha Ht 967S2 
Description: New l&achate Bvaporation Pond Constructioo I 

Project: Kthha I.aadfill 

Material Type gml 2 Specifications: Scam Pressu~: 30 osi / S min 

Primary / Secondary: Primary Series: I . 
Productio~ Seam Location 

Date Tlmt Mach. ID Opu. JD Ext/ Se.amNo L•ngth 
Fus: s-la,Sa.mt-Seam2,Bqa-£nd (ft.) 

3/25/2010 IS:4S ;_0431 AM r 1-041-042-0~6 46 

3/25/2010 I IS:SO 2043 I AM r 1-043-044-0-17 17 

3/25/2010 IS:SS 20431 AM r 1-042-043-0-23 23 

3/2S/2010 16:00 20431 AM r J-042-044-0-19 19 

JnS/2010 16:0S 20431 AM r 1-036-043-0-20 20 

3/25/2010 16:10 20431 AM r 1-036-042-0-23 23 

3/2S/2010 16:IS 20431 AM r 1-036-041-0-23 23 

3/25/2010 16:20 20431 AM r 1-036-040-0-23 23 

S/14/2010 14:SO 1110 OM r l-040-04S-O-SO so 
S/14/2010 14:SS 1110 OM r l-04S-046-0-SO so 
S/14/2010 IS:OS 1110 OM r 1-036-04S-016 16 

S/1 4/2010 IS:08 1110 OM r 1-04S-R43-0-6 6 

S/14/2010 IS:10 1110 OM f 1-046-R43-0-6 6 

S/14/2010 IS: 12 1110 OM f 1-036-046-0-10 10 

S/14/2010 IS: IS 1110 OM f 1-037-046-0-23 23 

S/14/2010 IS:17 1110 OM r 1-038-046-0-27 27 

Monday, May 17, 2010 

ProjNo: ~ 
TaskNo: lll 

Va<=uum Box: S psi / 10 $CC 

Nondestructive Test 
(µID Location Dt.tt1II Oper. 

LKH 0~6 AT EB 
LKH 0-17 AT EB 
LKH 0-23 AT EB 
LKH 0-19 AT EB 
LKH 0-20 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
LKH 0-23 AT EB 
CAS 0-SO AT EB I 
CAS o-so AT EB 
CAS 0-16 AT EB 
CAS 0-6 AT EB 
CAS 0-6 AT EB 
CAS 0-10 AT EB 
CAS 0-23 AT EB 
CAS 0-27 AT EB 

WA..,.. MANA41 • ..,.._,,. 

Rt.suit Action (µ ID 

p LKH 
p LKH 

p LKH 
p LKH 
p U<H 

p LKH 
p LKH 

p U<H 

p CAS 
p CAS 

p CAS 
p CAS 
p CAS 
p CAS 
p CAS 
p I CAS 
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Geosyntec e> 
consultants 

Production Seam Log 

Project: Kekaha Landfill 
Location: 6900 P Kaumualii Hwv Kekaha Ht 967S2 

Dtsc.ription: New Leacha·e Evapontio0 Po0d Constnictioa 

Material Type gml, 2 Specifications: Seam Pmsure: 30 psj / 5 mjn 

Primary / Secondary: Primary Series: I 

Producilcn Seam Location 
Datt. I Tim, 1M•ch. /DI Optr. ID j;".,;;' S,amNo I s..;a..s.-1.s-2.a.,;,.Ead 

Total Length Fusion: ~150 

Comments: 

Monday, May 17, 2010 

Total Length ExtlllSioo: 0 

L,ngth 
(ft.) 

ProjNo: .wmz21 
TaskNo: Ill 

Vacuum Box: S psi / 10 sec 

WA9ftMAll!lAOIM.,.,,. 

Nondestructlve Test 

IQAID L-OCilllon I Detail I Optr. I R<Sult I Attlon IQAJD 
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Geosyntec C> 
consultants 

Panel Placement Log 

Project: Kcbbi LandfjU 

Loc01ion: ~22!! tl K1uo11mlii lil!c'.X Ks.klJb;i Iii ~2~2 

Description: New L&actmtc Evaooration Pond CoNtruc1ioo 

-
Primary / Secondary: Otj,6 t>t>SB A$£ 

Pant/ Batch-Roll Date Tillfe 

I 7291454-802474.IO 3/1112010 7:45 

2 7291454-802474.IO 3/1112010 3:09 

3 7291454-802346.10 3/1112010 8:30 

4 729 I 454-802346. I 0 3/1 112010 8:40 

s 7291454-802474.1 0 3/1112010 8:45 

6 7291454-802346.10 3/11/2010 8:SO 

7 7291454-802346.10 3/1112010 8:SS 

8 7291454-802346.10 3/11/2010 9:00 

9 7291454-802237.IO 3/11/2010 9:0S 

10 7291454-802237.10 3/11/2010 9:10 

11 729 I 4S4-80223 7.10 3/11/2010 9:IS 

12 7291454-802237.10 3/11/2010 9:20 

13 7291454-802237.10 3/11/2010 9:46 

14 7291454-802469. IO 3/11/2010 10:25 

IS 7291454-802237.10 3/11/2010 10'.27 

16 7291454-802469.10 3/11/2010 10:30 

17 7291 454-802469.10 3/11/2010 13:00 

18 7291454-802468. IO 3/1 1/2010 13:10 

19 7291454-802468.10 3/1 1/2010 13:20 

20 7291454-802468.10 3/11/2010 13:30 

21 7291454-802342. I 0 3/ 1112010 13:45 

22 7291454-802342.10 3/11/2010 13:SS 

23 7291454-802342.IO 3/ 11/2010 14:30 

24 7291454-802348.10 3/11/2010 14:SO 

2S 7291454-802348. I 0 3/11/2010 IS:10 

26 7291454-802348.10 3/11/2010 IS:40 

27 7291454-802341.10 3/11/2010 IS:4S 

28 7291454-802341.10 3/11/2010 16:00 

29 7291454-802341.10 3/12/2010 10:30 

30 7291454-802341.IO 3/12/2010 10:40 

31 7291454-80234S.JO 3/12/2010 11:10 
~ 

Monday, May I 7, 20 I 0 

ProjNo: ~ 
ToskNo: 22 

Series: 3 M•tcriol Type: gm! 

Place111enl/Locatlon/Commen/$ Width L~ngth ~ID 
(ft) (ft,) 

23 211 CAS 
23 ISO CAS 

23 58 CAS 
23 209 CAS 

23 37 CAS 

23 38 CAS 

23 37 CAS 
23 37 CAS 
23 37 CAS 

23 38 CAS 

21 26 CAS 

IS 26 CAS 

23 210 CAS 
22 32 CAS 

IS 31 CAS 

23 211 CAS 

23 ISO CAS 
23 62 CAS 
23 212 CAS 
23 127 CAS 

23 84 CAS 

23 206 CAS 
23 104 CAS 
23 91 CAS 

23 186 CAS 

23 114 CAS 

23 67 CAS 
23 177 CAS 
23 11 7 CAS 
23 36 CAS 

23 23 CAS 
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Geosyntec C> 
consultants 

Panel Placement Log 

Project: Kcknha µ,ndfitl 
Location: §2!l2 D Kaumwilii llll!lr: K!tl.l\ba lll 262~ 

Description: Ha l.a:llill, E~ Rmalism Pond Q:l:Mlmili2D 

Primary / Secondary: ~ 6t/ SBAS £ 
Pond Botch-Roll Dot, n,,,e 

32 7291454-80234S.IO 3/12/2010 11 :40 

33 72914S4-80234S.l0 3/12/2010 11 :SO 

34 72914S4-80247S. 10 3/12/2010 0:40 

35 7291454-802475. IO 3/12/2010 0:45 

36 7291454-802475. IO 3/12/2010 O:SO 

37 72914S4-80234S.l 0 3/12/2010 13:30 

38 7291454-802470.IO 3/12/2010 13:50 

39 72914S4-802470.IO 3/12/2010 14:10 

40 7291454-802470.IO 3/12/2010 14:30 

41 7291454-802470. IO 3/ 12/2010 14:SO 

42 7291 454-802470.IO 3/12/2010 14:SS 

43 7291454-802470. IO 3/12/2010 IS:10 

44 7291454-802470.IO 3/12/2010 15:30 

45 7291454-802470.IO 3/12/2010 15:40 

46 7291454-802461.10 3/1212010 IS:45 

47 7291467-801738.IO 5/14/2010 9:00 

48 7291467-801738. IO 5/14/2010 9:00 

Number of Panels: 48 

Monday, May 17, 2010 

Series: 

WM. 
- -

ProjNo: .fill.l.m 
TaskNo: l!l 

3 Material Type: gml 

Plau111tlll/Location/Ct1111•tllb Wlltlo ungtl, Q,4 ID 
(/1.) (/1.) 

23 177 CAS 

23 177 CAS 

23 177 CAS 

23 176 CAS 

23 4S CAS 

23 2S CAS 

23 I0S CAS 

23 46 CAS 

23 27 CAS 

IS 23 CAS 

23 so CAS 

23 SI CAS 

23 42 CAS 

23 24 CAS 

13 16 CAS 

23 so CAS 

23 so CAS 
= 

Approx. Atr:a (sq. ft). 100431 7 
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Geosyntec C> 
consultants 

Panel Placement Log 

--
Projec1: Kckaha Landfill 

Location: 6222 Q Ktnm:~aJii H~ Ktkiha HI ~2~ 
Dc$cription: New 1,.exh.,tc Ev;,poration Pond Comtruc1io0 

~ . 
Primary / Secondary: Secondary 

Pond Botclt,R«I Datt 'Titwt 

I 7291454-802461 . I 0 3/IS/2010 8:45 

2 7291454-802461.10 3115/2010 9:45 

3 7291454-802461.10 3/IS/2010 9:5S 

4 7291454-802461.10 3/15/2010 10:05 

s 7291454-i02461.10 3/IS/2010 10:1S 

6 7291454-802240.IO 3/15/2010 10:20 

7 7291454-802240. IO 3/15/2010 10:2S 

8 7291454-802240. IO 3/1 S/2010 10:35 

9 729 I 454-i02240.I 0 3/1512010 10:45 

10 7291454-802240. IO 3/ IS/2010 10:SS 

II 7291454-802240.IO 3/ 1512010 11:05 

12 7291454-802240. I 0 3/18/2010 9:00 

13 7291454-802343. I 0 3118/2010 9:10 

14 7291454-802343,IO 3/ 18/2010 9:52 

IS 72914S4-802343.10 3/18/2010 11:15 

16 7291454-802471.10 3/18/2010 11:30 

17 7291454-802471.10 3/18/2010 13:20 

18 7291454-802471.10 3/18/2010 14:20 

19 72914S4·802462.10 3/18/2010 14:30 

20 7291454-802462. IO 3/18/2010 15:45 

21 7291454-802462.10 3/18/2010 16:55 

22 7291454-802239. IO 3/18/2010 16:59 

23 7291454-802239. IO 3/ 18/2010 17:36 

24 7291454-802239. IO 3/19/2010 8:30 

25 7291454-802347.10 3/19/2010 8:40 

26 7291454-802347. IO 3/19/2010 10:00 

27 7291454-802347.10 3/19/2010 11:10 

28 7291454-802349. I 0 3/19/2010 11:20 

29 7291454-802349. IO 3/19/2010 12:00 

30 7291454-802349.IO 3/19/2010 14:05 

31 7291454-802359.IO 3/19/2010 14:10 

Monday, Moy 17, 10/0 

VVNl 
,_ 

ProjNo: filill2! 
TaskNo: oz 

Series: 2 Mo1crial Type: gm! 

Plac<•tnJ/LtJcatlolll'Co• ,,.tnts Wllth unKflr (MID 
(/1.) (/1.) 

2J 207 CAS 

23 37 CAS 

16 33 CAS 

23 40 CAS 

23 41 CAS 

23 41 CAS 

2J 40 CAS 

23 40 CAS 

23 40 CAS 

23 30 CAS 

17 25 CAS 

23 156 CAS 

23 48 CAS 

2J 208 CAS 

23 146 CAS 

23 66 CAS 

23 206 CAS 

23 127 CAS 

23 84 CAS 

23 211 CAS 

23 103 CAS 

23 108 CAS 

23 205 CAS 

2J 77 CAS 

23 117 CAS 

23 185 CAS 

23 80 CAS 

23 101 CAS 

23 176 CAS 

23 120 CAS 

23 56 CAS 
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Geosyntec C> 
consultants 

Panel Placement Log 

Projce1: Ki:kahil li!Ddfill 
location: 6900 ~ KiYIIl!!llii U~ lld..i!la W 262~2 

Description; New LcacNtc Evaporation Pond Construc,1ion 

--
Primary / Secondary: Sceond:lry 

P11ntl .Botch-Roll Dalt n,.,, 

32 72914S4-8023S9.10 3/19/2010 14:1S 

33 7291454-8023S9.JO 3/19/2010 JS:30 

34 7291454-8023S6.JO 3/19/2010 IS:3S 

3S 7291454-802356.JO 3/19/2010 16:4S 

36 7291454-802356.JO l/22/2010 8:1S 

37 7291454-802466.JO 3/22/2010 9:30 

38 7291454-802466.IO l/22/2010 10:00 

39 72914S4-8023S6.lO 3/22/2010 10:10 

"° 729 I 454-802466. I 0 l/22/2010 10:IS 

41 7291454-302466.JO 3122/2010 10-.30 

42 7291454-802466. IO 3/22/2010 10:40 

43 7291454-802466. IO 3/22/2010 10-.SO 

44 72914S4-l!02344.JO 3/22/2010 11:0S 

45 729 I 454-802344.JO 3/22/2010 11:10 

46 7291467-802117.JO S/14/2010 12:'40 

47 7291467-802117.IO S/14/2010 12:4S 

Number or Panels: 47 

Monday, /lfay 1 7, 2010 

Series: 2 

WM. 

Pro,"No: ~ 
TaskNo: 01 

Material Type: pl 

P/QceMtntll.Acotion/ComMtnts Width L,ngth (!,AID 
(ft) (ft) 

23 177 CAS 

23 I6S CAS 

23 14 CAS 

23 177 CAS 

23 176 urn 
23 176 urn 
23 so LKH 

23 28 urn 
Triangle Comer 23 20 urn 

23 47 urn 
23 47 urn 
23 46 UGf 

23 19 LJ(H 

JS 16 urn 
23 so CAS 

23 so CAS 

Approx. Arca (sq. ft). 100967 
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Geosyntec C> 
consultants 

Panel Placement Log 

Projoct: Kr!llba I ,and@ 
Location: 6900 Q Kru.1mu~lii Hwx IS.Wt@ HI ~2~ 

Description: ti£!! l&Khillc Ev1RQ0Hi20 fgw;I CQn.u,..lis:m 

Prinwy / Sccond,uy: Primary 

Pon~/ Batch-Rt>// Dau Time 

I 7291454-802344.10 l/2:2/2010 13:15 

2 72914S4-802344.10 3122/2010 13:30 

3 72914S4-802344.10 3122/2010 13:SO 

4 7291454-802344.I 0 3122/2010 13:SS 

5 7291454-802353.10 3/22/2010 14:30 

6 72914~3S3.I0 l/2:2/2010 14:45 

7 7291454-802353.I0 3122/2010 14:55 

8 7291454-802353. I0 3/22/2010 IS:10 

9 72914~53.I0 l/2:2/2010 IS:20 

10 72914S4-8023S3. t0 3122/2010 IS:40 

II 7291454--802353.I0 3/22/2010 IS:SO 

12 7291454-802353.I0 312312010 8:40 

13 7291454-802350.I0 312312010 9:00 

14 72914~S0.10 3123/2010 9:SO 
15 7291454-8023S0.10 3123/2010 10:45 

16 7291454-802463.I0 3/23/2010 11:00 

17 7291454-802463.IO 3123/2010 12:30 

18 72914S4-802463.10 3/2312010 12:SS 

19 7291454-802238.10 3/23/2010 13:20 

20 7291454-802238. I0 3123/2010 14:35 

21 7291454-802236.I0 3123/2010 IS:45 

22 7291454-802236.I0 3/24/2010 13:00 

23 7291454-80235 I.I 0 312412010 13:20 

24 7291454-802351.10 3/24/2010 14:00 

25 7291454-8023S1.10 3/24/2010 14:45 

26 72914S4-802231.10 312412010 IS:00 

27 7291454-802231.10 3124/2010 IS:40 

28 7291 454-802231.10 3/2S1201 0 8:00 

29 7291454-802360.10 3125/2010 8:SO 

30 7291454-802360.10 3/2512010 9:30 

31 7291454-802360.I 0 3125/2010 10:10 

Mondoy, Moy 17, 1010 

ProjNo: filillil 
TaskNo: Ill 

Series: I Material Type: g,nl 

Place111tnt/Lqcatfon/C"'""''nts Width ungth Q,41D 
(ft.) (/i.) 

23 206 LKH 
23 40 LKH 

23 38 LKH 

14 34 LKH 

23 40 LKH 

23 4 1 LKH 

23 41 LKH 

23 41 LKH 

23 41 LKH 

23 30 LKH 

IS 40 LJ(H 

23 109 UOI 

23 99 LKH 

23 209 LJ(H 

23 121 lJ(H 

23 88 lJ(H 

23 209 LKH 

23 60 LKH 

23 ISO LKH 

23 211 LKH 

23 211 LKH 

23 182 lJ(H 

23 23 LKH 

23 195 LJ(H 

23 162 LKH 
23 26 lJ(H 

23 170 LKH 

23 176 LKH 

23 174 UOI 

23 175 U<H 

23 39 urn 
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Geosyntec t> 
consultants 

Panel Placement Log 

Proj<et: Kdcah,a Landfill 
l.ocotioo: 1122!! Q K.IYlllllillii Ull!X Kaaba 1:1126m 

Description: ~~ l~,b-1Jg E:t:aRQ:mliQD f!Qllil CQOU~is:to 

- Primal}' / Sccooda,y: Primary 

Pond Barch-Roll Dote TiMe 

32 729l4S4-8023S7.10 3/2Sl20l0 10:2S 

33 72914S4-8023S7.IO 3/2Sl2010 11:10 

34 729l4S4-8023S7.10 3/2S/2010 ll:4S 

3S 72914S4-80223S. I 0 3/25/2010 12:00 

36 7291454-802235.IO 3/25/2010 14:IS 

37 7291454-802235.IO 3/2Sl2010 14:20 

38 72914S4-80223S.IO 3/2S/2010 14:30 

39 72914S4-802235.10 3/25/2010 14:40 

40 72914S4-8023S8.IO 3/2512010 15:10 

41 72914S4-8023S8.IO 3/2S/2010 IS:30 

42 72914S4-8023S8.IO 3/2Sl2010 IS:4S 

43 729t4S4-8023S8.IO 3/2Sl2010 IS:SS 

44 72914S4-8023S8.10 3/2Sl2010 16:00 

4S 7291467-802109.IO S/14120IO 14:S0 

46 7291467-802109.IO S/1412010 14:SS 

Number of Panels: 46 

Mo11day, May 17, 2010 

S<rics: I 

-
ProjNo: ~ 

TaskNo: Ill 

Matcria.l Type: g,nl 

P/au•e.l'IIIL«odON'Co••tltlS Width u ngtlr Q;f ID 
(ft.) (ft.) 

23 136 LKH 

23 176 U<.H 

23 &O LKH 

23 96 U<H 

23 176 LKH 

23 46 LKH 

23 23 U<H 

Triangle Comer 21 23 LKH 

23 46 LKH 

23 46 LKH 

23 44 U<H 

23 18 LKH 
Triangle Comer 17 19 Uc.H 

23 so CAS 

23 so CAS 

Approx. Area (sq. ft). 100644 
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Geosyntec 0 

consultants 
Repair Summary Log 

Project: Ktkaha Landfill 
Location: 6202 D KaYmuaHi ti~ K"aba HI 262~2 

Description: liD:6: L&11,:tu1u~ El1U2:QDIJhiD ~QDsi QgaslDUi1i2D 

Installer: Northu;~I liDiD& 4: ~£S11il, lDS. 

Prima,y / Secondary: 01)16' 6 t)l36A5£ 
R,polr Rtpolr DSNo Rtpoir Location 

Date ID Typ, 
Seam Panel 

3/12/2010 3-001 p 3-005-014-015 

3/12/2010 3-002 p 3-001-005-014 

3/12/2010 3-003 p 3-001-005-006 

3/12/2010 3-004 3-001 OS 3-005-006 

3/1212010 3-005 3-003 OS 3-001-006 

3/ 1212010 3-006 p 3-001-006-007 

3/12/2010 3-007 p 3-001.007-008 

3/12/2010 3.oos p 3-001-008-009 

3/12/2010 3·009 p 3-001-009-010 

3/12/2010 3-010 p 3-001-010-011 

3/12/2010 3-011 p 3-010-011.(112 

3/12/2010 3-012 P li 3-001-062-003 

3/1212010 3.013 3-002 OS II 3-002-003 

3/12/2010 3-014 p 3-002-003-004 

3/12/2010 3.(IIS 3.004 OS 3-004-013 

3/12/2010 3-016 p 3-016-017-018 

Monday, May 17, 2010 

ProjNo: :rLQ.J.lli 

Series: 3 

D ls.t11nce Offset L,ngth 
(ft.) (fl.) (fl.) 

INT 2 

INT 2 

INT 2 

15•W 6 

65·N 6 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

10.w 6 

INT 2 

100-N 6 

INT 2 

VIINl 
~T9M........o ..... N'I" 

TaskNo: !lZ. 

Size Weldcrl.O. QA Noo-Dcrtruc1ivc TcstinS 

Width Dia. Mot h ID Op,r lD 
ID 

Date Op,rlD Result Attlon QAID 

(fl.) (fl.) (p/f) 

2 ft Sll7 AM CAS 3/ 1312010 GM P I CAS 

2 ; Sll7 AM CAS 3/ 1312010 GM p CAS 

4 q 5117 AM CAS 3/1312010 GM p I CAS 

2 I 5111 AM CAS 3/1312010 OM P I CAS 

2 5117 AM CAS 3/1312010 GM p CAS I 

2 5111 AM CAS 3/1312010 OM p I CAS I 

2 5117 AM CAS 3/1312010 OM p : CAS I 

2 5117 AM !cAs l 3/1312010 OM p CAS 

2 51 17 AM ICAS 3/1312010 GM p CAS 

2 SI 17 AM CAS 3/ 1312010 GM p CAS 

2 5117 AM CAS 3/1312010 GM p CAS 

2 5117 AM CAS 3/13/2010 OM p CAS 

2 5111 AM CAS 3/1312010 GM p I CAS 

2 5117 AM CAS 3/13/lOIO GM P I CAS 

2 5117 AM CAS 3/ 1312010 GM p ; CAS 

2 Sll7 AM CAS 3/ 1312010 GM p CAS 
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Geosyntec0 

consultants 
Repair Summary Log 

r-::roJcct: Kckah• I aa4(iJI 

adoo: 62QQ D K111m1.1alli tin Kik1b1 lll 262JZ 
I Oescripclon: tim!!: l&1s:b11, Exama1im1 toad Cgn11m,1if:Ha 
I Installer: tiiM!.buai lioi111 A: ~m1u1Ht ia, 

t --=;rim:;,s::.ry-;-==O;;---c5u66A:;.(; 
J Rtpoir R,polr DSNo Rtpair Location I Dote 

ID Typ, s,.,,, '""" 
3/1212010 3-017 p )-017-018-019 

)11212010 3-018 l-OOS DS 3-016-017 

l/1212010 3-019 p )-019-020-021 

3/1212010 3-020 3-006 DS l-020-021-022 

l /1212010 3-021 p l-022-02)-024 

3/1212010 3-022 p l-023-024-0lS 

)/ 1212010 J-02) J-007 DS l-02J-02S 

J/1212010 3-024 p 3-02S-026-027 

l/1212010 3-02S l-001 DS 3-026-027-028 

)113/2010 3-026 p 3-028-029-031 

llll/2010 3-027 p J-028-030-031 

l/1)/2010 3-028 p 3-030-031-032 

311l/2010 3-029 p 3-029-0J 1-032 

J/IJ/2010 3-030 l-009 DS 3-0)2-033 

3/1)/2010 J-031 l-010 DS l-0)4.()JS 

J/1)/2010 3-032 l-011 DS J-038-039 

Monday, May 17, 2010 

-

ProjNo: .wmm 

Series: 3 

Dlnttn" Olfstt Ltn11h 
(ft.) (ft.) (ft.) 

INT 2 

170-N 6 

INT 2 

INT 8 

INT l 

INT 2 

IJS•N 6 

INT 2 

INT 7 

INT 2 

INT 2 

INT 2 

INT 2 

107-N 6 

45-N 6 

26-N 6 

w..-.TC~•MIJ:llff 

-- -
TaskNo: Ql. 

Siu Wclderl.D. QA Non•Destrvctive Tcs1in& 

QA/D I Wl4th Dio. Moth ID Op,rlD 
ID 

Dtue OptrlD R1sul1 Action 
(ft.) (ft.) (p/1) I 

2 SI 17 AM ~ )113/2010 OM p -,c;;si 
2 SI 17 AM CAS 3113/2010 GM p CAS 
2 .IL 17 AM ·CAS 3/13/2010 OM p CAS 
2 .I L 17 AM CAS 3/13/2010 OM p CAS 
2 SI 17 AM CAS 3/ ll/2010 OM p CAS 
2 SI 17 AM CAS 3/13/2010 OM p CAS 
2 S117 AM CAS 3/13/2010 OM p CAS 
2 5117 AM CAS 3/ 1)/2010 GM p CAS 
2 S117 AM CAS 3113/2010 OM p CAS 
2 Sll7 AM CAS )/1)12010 OM p CA$ 
2 Sl17 AM CAS 3/13/2010 OM p CAS 
2 Sl17 AM CAS l/13/2010 GM p CAS 
2 5117 AM CAS )/13/2010 OM p CAS 
2 SI 17 AM CAS 3113/2010 GM p CAS 
2 SI 17 AM CAS 3/13/2010 OM p CAS 
2 Sl17 AM CAS 3/ ll/2010 OM p CAS 
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Geosyntec e> 
consultants 

Repair Summary Log 

Project; Kckaha Landfill 

Locacfon: 622il ll Kaumualii H:a~ Kc:kiha 1:11262~2 
Descrip1ion: ~,~ l&a!ihllt Ei1og:m1i12n e20~ Cgn11nuai120 

Installer. litu:1bWtil liDiDK £ Cs:gl~&lih~ W,Q 

Primary I S«onduy. ~ 51,)&,q~ 

Rtpair Rtpalr DSNo Rtpa/r Location 
Date ID Type 

Stam Panel 

3113/2010 3-033 p 3-039-040-041 

3113/2010 3.034 p 3-035-037.038 

3/13/2010 3-035 p 3-037-038-042 

3/13/2010 3-036 p 3-037.042-043 

3/ 13/2010 3-037 3-012 OS 3-036-037 

3/13/2010 3-038 p 3-035-036.037 

3113/2010 J.039 p 3-036.037-043 

3/13/2010 J-040 p 3-036-043,044 

3/ 13/2010 3.041 p 3.043-044.045 

3113/2010 3.042 p 3-044-045-046 

5114/2010 3-043 R 3-038-047-048 

5114/2010 3-044 p J.042-047 

S/ 14/2010 3-045 p 3-042-047 

S/ 14/2010 3-046 p 3-038.042.047 

5114/2010 3.047 p 3-038.047-RO 

5114/2010 J.048 p 3-047-048-049 

Monday, May 17, 2010 

ProjNo: filil2ll 

Series: 3 

Distance Offset Ltngth 

(ft.) (ft.) (fl.) 

INT 2 

INT 2 

INT 2 

INT 2 

4.w 6 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

INT 24 

5-E 2 

10-E 2 

INT 3 

INT 2 

INT 2 

W A.9TS MAMAO• ... NT 

Ta.sl<No: lll 

Size Welder 1.0. 

rl 
Non.Destructive Testing 

Dia. Width Mach ID Optr ID Datt OperlD Rtsull Action QAID 

(ft.) (ft.) 

D 

(p/f) 

2 5117 AM CAS 3113/2010 GM p CAS 
2 5117 AM CAS 3113/2010 GM p CAS 
2 5117 AM CAS 3/13/2010 GM p CAS 
2 5117 AM CAS 3/13/2010 GM p CAS 
2 5117 AM CAS 3/ 13/2010 GM p CAS 
2 5117 AM CAS 3/ IJ/2010 GM p CAS 
2 I SI 17 AM CAS 3/13/2010 GM p CAS 
2 SI 17 AM CAS 3/ 13/2010 GM p CAS 
2 SI 17 AM CAS 3/ 1312010 GM p CAS 
2 SI 17 AM CAS 3113/2010 GM p CAS 
12 5117 AM CAS 511-4/2010 GM p CAS 
2 SI 17 AM CAS 5/ 14/20 10 GM p CAS 
2 5117 AM CAS S/1 4/2010 GM p CAS 
3 SI 17 AM CAS 5/ 14/2010 GM p CAS 
2 5117 AM CAS 5114/2010 GM p CAS 

2 5117 AM CAS 5114/2010 GM P I CAS 
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Geosyntec0 

consultants 
Repair Summary Log 

I 
Projcc1: Kdab1 1..aadfill 

Location: 62QQ I2 Kaumualii H~ Kt:kab1 HI 262~2 
Ocscriptioa: Ha 1&a~hl1C EYARQ:Btimi ~Dd C.:lDs.n&~ahm 

Installer: ~gnb~l liDiD& 4'; SJ~ltllilJ:; las. 

Primary / Secondary: 01),6 SVOOA-S.£ 

Repair R,palr DS No Rtpalr Location 
Dolt ID Typ, 

Stam Ponti 

S/14/2010 3-049 p 3-038-048-R43 

'5/14/2010 3-050 p 3-038-048-049 

S/14/2010 3-051 p 3-039-040-048 

Monday, May 17, 2010 

Distance 

(ft.) 

INT 

INT 

INT 

WAaT9 -....01 ... HT 

ProjNo: ~ Ta.skNo: Ql 

Series: 3 

Size Welderl.O. QA Noo•Destn&ctive Testing 

Offstt Width I Moch ID Op,r/D 
ID 

Dote IOp,r/D ~=ti Action IQA ID Ltn11h Dia. 
(ft.) (ft.) en.) (ft.) 

2 2 I II SI 17 AM CAS S/ 14/2010 OM P I CAS 

3 2 I 5117 AM CAS 5/ 14/2010 OM P I CAS 

2 2 I 5117 AM CAS S/14/2010 OM P I CAS 
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Geosyntect> 
consultants 

Repair Summary Log 

Project: Ktkaha. J...andfill -
Location: 6~ ,Q K111mualii lha K,kaba HI 262~2 

Description: ti,~ 1&1u1luu, EnRQm,iga Ea:od C·aououaigg 
Installer. t:isu.lb~~l lioina &: Qs:QIS:&liJ, In, 

Primary / Secondary: s«ondary 

Repair Rtpolr DSNo Rtpolr Location 
Date ID Typt 

Seam Panel 

3/17/20101 2.001 p 2.002.003 

3/17/2010 2.002 2.001 DS 2-004.005 

3/17/2010 2-003 p 2-009-010-011 

3/17/2010 2-00<1 2-002 DS 2-009-010 

3/19/2010 2.005 2.006 DS 2-020-022 

3/ 19/2010 2-006 p 2-020-021-022 

3/ 19/2010 2-007 p 2-017-018-019 

3/19/2010 2-008 2-005 DS 2-018-01 9 

3/19/2010 2-009 2-004 DS 2--014--015 

3/ 19/2010 2-010 p 2--014-0IS-016 

3/ 19/2010 2-011 p 2.001-012-013 

3119/2010 2-012 C 2.001 

3/19/2010 2-013 C 2-001 

3/19/2010 2-014 2-003 OS 2-001-012 

3/19/2010 l-OIS C 2.001 

3/ 19/2010 2-016 , C 2.001-002-0-40 

Monday, May 17, 2010 

Dlstonc, 

(fl.) 

7-N 

12-E 

INT 

20-E 

20-N 

INT 

INT 

7-E 

125-N 

INT 

INT 

39-N 

39-N 

173-N 

178-N 

178-N , 

VVNl 
WAeNM.........O•._..,,. 

ProjNo: ~ TaskNo: Q1. 

Series: 2 

Size Welder I.D. 

rl 
Non-Destructive Testing 

Offett Ltngth Width Dia, Moch ID Oper ID Date OptrlD Result Action QA ID 

(ft.) (fl.) (fl.) (fl.) (plf) 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

6 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/2012010 GM p CAS 

6 2 5117 AM CAS 3/20/2010 GM p CAS 

6 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

6 2 5117 AM CAS 3/20/2010 GM p CAS 

6 2 511 1 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

13 2 511 1 AM CAS 3/20/2010 GM p CAS 

13 2 5111 AM CAS 3/20/2010 GM p CAS 

6 2 5117 AM CAS 3/20/2010 GM p CAS 

13 2 5117 AM CAS 3/20/2010 GM p CAS 

13 2 5117 AM CAS 3/20/2010 GM p CAS 

Page 1 o/4 



GeosyntecD 
consultants 

Repair Summary Log 

Project: K;kab1 l.aadfill 

Location: 62ml D K.aumualii 1::1:«x Kck1b1 UI 261~2 

Description: li~:6: 1.&1,b11, EvaQg:mliil:D egnd C2a1tn1,liS2D 

Installer: limsb:ti~ liaioa: & a~1g1ils m, 

Primary / ~ondary: Secondary 

Rtpoir Repair DSNo R,po/r Location 
Dott ID Typ• 

Stam Ponti 

3/20/2010 2-017 p 2.001.()02 

3/20/2010 2-018 p 2-001-012 

3/20/2010 2-019 p 2,00 I 0008.()09 

3/20/2010 2-020 p 2-001-007-008 

3/20/2010 2-021 p 2-001-006-007 

3/20/2010 2-022 p 2-001-005-006 

3/20/20 10 2-023 p 2-001-004-00S 

3/20/2010 2-024 p 2-002-003-004 

3/20/2010 2-025 p 2.012-013-014 

13/20/2010 2-026 p 2-015-016.()17 

3/20/2010 2-027 p 2-018-019-020 

3/20/2010 2--028 p 2-021-022.()23 

3/20/2010 2-029 p 2.()22.024-025 

3/20/2010 2-030 R 2-023 

3/20/2010 2-031 OS 2-023.024 

3/20/2010 2--032 I p 2--024-025.()26 

Monday, Moy I 7, 2010 

Distance 

(ft.) 

7-S 

1.s 

INT 

INT 

!NT 

INT 

INT 

INT 

INT 

INT 

INT 

INT 

INT 

lSO·N 

160-N 

INT 

.... ,........,.......,,,. 

ProjNo: ~ TukNo: 02 

Series: 2 

Siz.c Weldcrl.D. QA Non-Destructive Testing 

OjJm L<ngth Width Dlo. Moch ID Op<rlD 
ID 

Dot• Oper/D Rtsult Action QA ID 

(ft.) (ft.) (ft.) (ft.) (p/0 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 Sll7 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 OM p CAS 

2 2 Sll7 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 OM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 GM p CAS 

4-E 2 2 5117 AM CAS 3/20/2010 GM p CAS 

6 2 5117 AM CAS 3/20/2010 GM p CAS 

2 2 5111 AM CAS 3/20/2010 OM p 1 CAS 
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Geosyntec 0 

consultants 
Repair Summary Log 

Project: Kekaha LandfiU 

Location: 6900 P Kaumualjj Hwy Kckaha HI 96752 

Description: New l&achate Evaooration Pond Construction 
Installer: Northwest lining & GeotextBe foe 

Primary / Secondary: Secondary 

Repair Repair DSNo Repair Location 
Date ID Type 

Seam Panel 

3/20/2010 2-033 DS 2-026-027 

3/20/2010 2-034 p 2-027-028-029 

3/20/20IO 2-035 p 2-029-030-031 

3/20/2010 2-036 OS 2-030-031 -032 

3/20/2010 2-037 p 2-032-033-034 

3/20/2010 2-038 p 2-033-034-035 

3/20/2010 2-039 R 2-024 

3/24/2010 2-040 2-010 DS 2-035-036 

3/24/2010 2-041 p 2-037-043-044 

3/24/2010 2-042 p 2-04 3-044-04 S 

3/24/2010 2-043 p 2-037-042-043 

3/24/2010 2-044 2-012 DS 2-042--043 

3/24/2010 2-045 2-013 DS 2-042--043 

3/24/2010 2-046 p 2-037-041-042 

3/24/2010 2-047 DS 2-037-41 

3/24/2010 2-048 p 2-038-039-040 

Monday, May 17, 2010 

Distance 
(ft.) 

107-N 

INT 

INT 
INT 

INT 

INT 

10-S 

INT 

INT 

INT 

INT 

18E 

18E 

INT 

15N of A" 

INT 

VVNl 
W .... ft M AIIIIIAO.MtlNT 

ProjNo: ~ TaskNo: 22 

Series: 2 
I 

Size Wclderl.D. QA Non-Destructive Testing 

Offset Length Width Dia. Mach ID Oper ID 
ID 

Date OperlD Result Action QAID 
(ft.) (ft.) (ft.) ( ft.) (J>/1) 

6 2 5117 AM CAS 3/20/2.010 GM p CAS 
2 2 5117 AM CAS 3/20/2.010 GM p CAS 
2 2 5117 AM CA$ 3/20/2.010 GM p CAS 
8 2 5117 AM CAS 3/20/2.010 GM p CAS 
2 2 5117 AM CAS 3/20/2010 GM p CAS 
2 2 5117 AM CAS 3/20/2010 GM p CAS 

2-W 3 2 5117 AM CAS 3/20/2010 GM p CAS 
s 2 5117 AM LKH 3/24/2010 GM p LKH 
2 I 5117 AM LKH 3/24/2010 GM p LKH 
2 I 5117 AM LKH 3/24/2010 GM p LKH 
2 I SI 17 AM LKH 3/24/2010 GM p LKH 
4 2 5117 AM LKH 3/24/2010 GM p LKH 
s 2 S I 17 AM LKH 3/24/2010 GM p LKH 
2 I SI 17 AM LKH 3/24/2010 GM p LKH 
5 2 5117 AM LKH 3/24/2010 GM p LKH 
2 2 5111 AM LKH 3/24/2010 GM p LKH 
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Geosyntec 0 

consultants 
Repair Summary Log 

Projcet: Kekaha LandfiU 

Location: 6900 D Kaumualjj Hwy Kckaha HI 96752 
Description: New L&:Achate Evaporation Pond Construction 

lnstaUer: Northwest lining & Geotextile Inc 

Primary / Secondary: Secondary 

Repair Repair DSNq Repair Location 
Date ID Typt 

Seam Pant/ 

5/14/2010 2-049 R 2-036-03 7-046-04 7 

5/14/2010 2-050 p 2-037-04 1-046 

5/1 4/2010 2-051 p 2-037-046-R49 

5/1 4/2010 2-052 p 2-046-047-R49 

5/1 4/2010 2-053 p 2-037-0467-R49 

S/14/2010 2-054 p 2-037-038-047 

5/14/2010 2-055 p 2-038-039-047 

Monday, May 17, 2010 

ProjNo: YlW2.2a 

Series: 2 

Size 
Distance Offset Length Width 

(ft.) (ft.) (ft.) (ft.) 

INT 24 12 

INT 3 2 

INT 2 2 
INT 2 2 

INT 2 2 

INT 2 2 

INT 2 2 

VVNl 
WAaft M AliltAO .. MeHT 

TaskNo: Q2. 

I 

Welderl.D. QA Non·Destructive Testing 

Dia. Mach ID Oper/D 
ID 

Date Optr/D Result Action QAID 
(ft.) (p/1) 

5117 AM CA$ 5/14/ 2010 OM p CA$ 
5117 AM CAS S/ 14/2010 OM p CAS 
SI 17 AM CAS 5/14/20i0 OM p CAS 
5117 AM CAS S/ 14/2010 GM p CAS 
5117 AM CAS 5/14/2010 GM p CAS 
5117 AM CA$ 5/14/2010 GM p CAS 
5117 AM CAS 5/14/2010 GM p CAS 
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GeosyntecD 
consultants 

Repair Summary Log 

Project: Kckaha Landfill 

Location: 6900 D Kaumualii Hwv Kekaha H[ 96752 
Description: New I eachate Evaporation Pond Construction 

lnstaller: Nonhwett lining & Geotextile We 

Primary / Secondary: Primary 

Repair Repair DSNo Repair Location 
Date ID Type 

Seam Pan<i 

3/24/2010 1-001 p 1-002-003--004 

3/24/2010 1-002 p 1-001-002--003 

3/24/2010 1-003 p 1-001-002--00S 

3/24/2010 1-004 1-002 DS 1-00 1-005 

3/24/2010 1-005 p 1-001-005-006 

3/24/2010 1-006 p 1-001-006-007 

3/24/2010 1-007 1-001 DS 1-006-007 

3/24/2010 1-008 p 1-001-007--008 

3/24/2010 1-009 p 1-001-008-009 

3/24/2010 1-010 p 1-001-009-010 

3/24/2010 1-01 1 p 1-009--0I0-011 

3/24/2010 1-012 p 1-001-012-013 

3/24/2010 1-013 p 1-012-013-014 

3/24/2010 1-014 p 1-014-0IS-016 

3/24/2010 1-015 1-003 DS 1-014-015 

3/24/2010 1-016 p 1-015-016-017 

Monday, May 17, 2010 

ProjNo: WGI 298 

Series: I 

Distance Offset Length 
( ft.) (ft.) (ft.) 

INT 2 

INT 2 

INT 2 

68-N s 
INT 2 

INT 2 

14-N s 
INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

INT 2 

67-N 5 

INT 2 

~ 
W~n MANAO.~NT 

TaskNo: Ql. 

. 

Size Welderl.D. QA Non.Destructive Testing 

Width Dia. Mach ID Optr ID 
ID 

Date Optr ID Result Action QA ID 
(ft.) (ft.) (pit) 

2 5117 AM LKH 3/24/2010 GM p LKH 
2 5117 AM LKH 3/24/2010 GM p LKH 
2 5117 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 5117 AM LKH 3/24/2010 GM p LKH 
2 5117 AM LKH 3/24/2010 GM p LKH 
2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 5117 AM LKH 3/24/2010 GM p LKH 
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Geosyntec0 

consultants 
Repair Summary Log 

Project: Kckaha LagdfiH 

Location: 6900 D Kaumualii Hwy Kckaba HI 96752 

Description: New l&achate Evaporation Pond Construction 
lnstaller: Northwest lining & Gcotextile Inc 

Primary / Secondary: Primary 

R~pair Repair DSNo Repair Location 
Datt ID Type 

Stom Panel 

3/24/2010 1-017 p 1-017-018-019 

3/24/2010 1-018 1-004 OS 1-018-019 

3/24/2010 1-019 p 1--018-019-020 

3/24/2010 1-020 R 1-005-006 

3/26/2010 1-021 1-011 OS 1--037-038-039 

3/26/2010 1-022 R 1-040 

3/26/2010 1--023 1-012 OS 1--040-041 

312612010 1--024 p 1-036-040-041 

3/26/2010 1--025 p 1-036-041-042 

3/26/2010 1-026 p 1-042-043-044 

3/ 26/2010 1-027 p 1-036-042-043 

3/ 26/2010 1-028 p 1-034-035-036 

3/26/2010 1-029 R 1-033-035 

3/26/2010 1-030 1--0IO OS 1-033-034 

3/26/2010 1-031 p 1-031-032-033 

3/26/2010 1-032 1-009 OS 1-031-032 

Monday, May 17, 2010 

Distance 

(ft.) 

INT 

11-W 

INT 

7-W 

INT 

41-E 

8-W 

INT 

INT 

INT 

INT 

INT 

87-N 

94-N 

INT 

8-W 

VVNl 
W.,.,.ffMANAO•M9HT 

ProjNo: ~ TaskNo: Qz. 

Serie$: I 
I 

Size Welder 1.0. 

rl 
Non-Ocstnictive Testing 

Offset length Width Dia. Mach ID Optr ID Dote OptrlD Result Action QAID 
(ft.) (ft.) (ft.) (ft,) (pl f) 

2 2 SI 17 AM lKH 3124/2010 GM p lKH 
s 2 SI 17 AM LKH 3/24/2010 GM p LKH 
2 'l S I 17 AM LKH 3/24/2010 GM p LKH 
2 I S I 17 AM LKH 3/24/2010 G,M p lKH 
6 2 S I 17 AM LKH 3/26/1010 GM p LKH 

14-N I I 5 117 AM LKH 3/26/ 1010 GM p LKH 
s 2 5117 AM LKH 3/26/1010 GM p lKH 
2 2 5117 AM LKH 3/26/ 1010 GM p LKH 
2 2 S 117 AM l KH 3/26/ 1010 GM p LKH 
2 2 S 117 AM lKH 3/26/1010 GM p LKH 
2 2 5117 AM LKH 3/26/1010 GM p LKH 
2 2 5117 AM LKH 3/26/1010 GM p LKH 
3 2 5117 AM lKH 3/26/1010 GM p LKH 
7 2 Sll7 AM lKH 3/26/1010 GM p LKH 
2 2 5 117 AM LKH 3/26/1010 GM p LKH 
5 2 5 117 AM LKH 3/26/1010 GM p LKH 
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Geosyntec e> 
consultants 

Repair Summary Log 

Project: Kehha J,andfiH 

Location: 62QO Q KiU.IDUHlii 1:1:ta K,k1b1 l:II 262S2 

Description: tim L&ls.bas, E?JRSUISism ti!Dd Cgamm;:SiRD 
Installer: ~2Ilb»-:t:n Jioio& &. 0~1~&1i1, lac 

Primary I Seco.oda,y: Primary 

Repair Repair DSNo Rtpo/r Location 
Dale ID T1pt 

s~am Panel 

3/26/2010 1-033 p J-030-031-032 

3/26/2010 1-034 1-008 OS ,I 1-028-029 

3/26/2010 1·03S p I l -025-026-027 

3/26/2010 1-036 p 1-024-02S-026 

3/2612010 1-037 1-007 OS 1-024-02S 

3/26/2010 1-038 p 1-022-023-024 

3/26/2010 1-039 p l-021-022-023 

3/26/2010 1-040 1-00S OS 1-021-022 
13/26/2010 1-041 1-006 OS 1-021-022 

3/26/2010 1-042 R 1-022 

S/14/2010 1-043 R 1-036-045-046 

S/14/2010 1-044 p 1-036-04S-R43 

S/ 14/2010 1-045 p 1-036-040-045 

S/14/2010 1-046 p 1-04S-046·R43 

S/14/2010 1-047 p 1-036-046-R43 

,S/14/2010 1-048 p l-037-038-046 

Monday, May 17, 2010 

Distance 
(ft.) 

INT 

16-N 

INT 

INT 

108-N 

INT 

INT 

S7.S-N 

S7.S•N 

3-S 

INT 

INT 

INT 

INT 

INT 

INT 

WAan-..-....O«MWHT 

ProjNo: .MlUll TaskNo: Ill. 

Series: l 

Size Welderl.O. QA Non-Destructive Testing 

0/ftd D/o. Moch ID Op,rlD 
ID I Op,r ID Result Action Ltngth W/4/h Dote QAID 

(ft.) (ft.) (ft.) (ft.) (p/f) 

2 2 SI 17 AM LKH 3/26/ 1010 GM p LKH 
s 2 Sll7 AM LKH 3/2611010 GM p LKH 

2 2 SI 17 AM LKH 3/26/ 1010 GM p LK.H 
2 2 Sll7 AM LKH 3/2611010 GM p LKH 
s 2 SI 17 AM LKH 3/2611010 GM p LKII 
2 2 SI 17 AM LKH 3/26/1010 GM p LKH 
2 2 SI 17 AM LKH 3/2611010 GM p LKH 

s 2 5111 AM LKH 3/26/1010 GM p LKH 
s 2 Sll7 AM LKH 3/2611010 

' 
GM p LK.H 

S-E 2 2 SI 17 AM LKH 3/2611010 GM p LKH 
24 12 5111 AM CAS 5114/2010 GM p CAS 

2 2 SI 17 AM CAS S114/2010 GM p CAS 

6 2 SI 17 AM CAS S/ 14/2010 GM p CAS 

2 2 Sll7 AM CAS S/14/2010 GM p CAS 

2 2 SI 17 AM CAS S/ 14/2010 GM p CAS 

2 2 Sll7 AM CAS S/ 1412010 GM p I CAS 
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Geosyntece> 
consultants 

Repair Summary Log 

Project: Ktkaba I aadfill 
Location: 622012 Kaumualii l:I~ Kckab1 l:ll 262S2 

Description: M,w w,hilU:i EuP:Qtaliga t12ad Cga11111,1i12D 

Installer: l::fmsb!'.til JiDiDI 4J. Om2,'51i1' La, 

Primary / Secondary: Primary 

Rtpalr Rtpolr DSNo Rtpoir Location 

PTojNo: ~ 

Series: I 

Size 

I 

Dote ID Typ, 
Stam I Ponti I Distance I Offut L,.g,h I wi,,h I 

(ft.) (ft.) (ft.) (II.) 

S/14/2010 1-049 p 1-0)6-0JS-046 j I INT I I 4 I 2 I 
S/14/2010 1-0S0 I-Oil OS 1-04$-046 I I 12-E I 6 I 2 I 

/\fonday, May 17, 2010 

VIINI. -..---
TaskNo: Q2 

WelderLD. QA Non•Oestructivc Testing 

Dlo. Moch /Dl Op,r ID 
ID 

Oat, l Op<r /Dt;~t Action QAID 
(II.) 

I 5117 I AM II CAS S/ 14/2010 l GM 7 p I ' CAS 1 

5111 I AM CAS S/1 4/2010 I GM I p CAS 
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Geosyntec C> 
consultants 

Destructive Test Log 

Location: 6900 P Knumu;\W Hwy Kekaha HI 96752 
I _, ....... ..,. 
"""'""" ""'""""' ....... ""'""'""'"" 

Test Rcqs: Fusion: 

Extrusion: 

Ped Inside: il 
Peel: .2A 

I Primary / Secondary: ~ 6USBASE Series: 3 

Sample Data 
So• p Wdtl Track Location Moch Opu Dtzte 

No Typt Type 
Se•• I Dist 

ID ID Somp 

(ft.) 

Peel Outside: il 

Shear. UQ 

f-----
Pttl 

1,..;,. I 0uts1,. 

---
Pro,jNo: ~ 

ToskNo: 1)2 

Shear. llQ 

MatcriaIType: 2 

Test Data 
Slttor Unit R-1t QA 

ppVps/ (PIF) ID 

Rtttst Rettst 
I 2 

I J.001 I f I d IJ.00s-oo6, IS-W 1 20411 I AM I l/11/2010 I Lab :=I = 126=;==134=:::=·=" =::=ppt=:::=p==:l=CAS::::::I ~' -~-~ 

::~1-I -::-5--+-:-:-+--::-1-:-;-1 -:---111-~-A-1S I 
I l-002 I f I d jl-00l--003 j l~W 1 1110 I GM j llll/2010 I Labj 138 142 162 ppi p ICAS II 

Field 138 147 156 ppi p CAS 

Field 137 131 IS7 ppi p CAS 

I .J.OOJ I r I d ! J.OOl-006 1 6S-N I 1110 I GM I llll/2010 I Lab! us I 147 I 159 I pp, I p I CAS II - I - I 
Field 141 148 ISO ppi p CAS 
Field 113 147 152 ppi p CAS 

I 3-00I I f I d 13.000.013 1 ·~ I 20431 I AM I l/11/2010 I Labl 138 I 125 I 179 I ppi I p I CAS II . I . I 
Field 129 124 172 ppi p CAS 
Field 131 135 173 ppi p CAS 

Field 128 112 IS9 ppi p CAS 
Field 127 132 16) ppi p CAS 

I 3-007 I r I d 11-02~51135-N I 1110 I GM I 3111/2010 I Labj 12• I 120 I 112 I pp, I P I CAS II . I . I 
Field 129 128 170 ppi p CAS 
Field 121 128 166 ppi p CAS 

Monday, May 17, 2010 Pagel of2 



Geosyntec C> 
consultants 

Destructive Test Log 

VVM. 

Project: Kcbha LapdfiU 
Loca1ion: 6900 P K,aumualii Hwy Kckaha HJ 96752 

Description: New Lc:ach.1te Evaporation Pond Coosruction 

Fusion: 

Extrusion: 

Peel Inside: 21 

Peel: 18 

I Prima,y / Seeondary. ()1,6" 6i/SJ!45€ Series: 3 

Sample Dall! 
s,,,,.p w,,, Trod< Location Moc/t ~, Date 

No Type Tn,, 
MOM I Dist. 

ID JD SaMp 

(fl) 

Peel Outside: 2J. 

Shear. .122 

Pu/ 

1,..;,, I Outside 

ProjNo: Y£Q.l.22I 

TaskNo: Q2 

Shear. .122 

MaterialType: 2 

Tcs1 Dau, 

S/tcor Unit Rcs,dt ~ 
ppi/psi (PIF) ID 

j 

RtUst Rettst 
I 2 

I )-008 I f I d 1).027-0281 58-N 12001 I AM 13/11'2010 I Lab)::I = 122=*==122=*=182==!="'"=::=p=;l):::CAS~l ,_I _ _._ _ _, 

::~1-::-:---::-7- - :-:- -:-;-1-:-1-:- 1 
13-009 I r I d I.J.OJ2.033 l 101-w I 1110 I GM I l/1 2'2010 I ub l no 126 179 ppi 

Field 124 1)0 174 ppi p CAS 

Field 124 132 167 ppi p CAS 

I )-010 I ( I d 13-034-0)51 45-W 12001 I AM 13/12'2010 I Lab :::::I = 12=1 ==::=122= :::;:::=179= ::::i ="'"= ·==::1 = p~;:::CAS===:I ~I _ _._ _ _, 

:::1 :: :: :: I : I : ~: I 
I .l-011 I ( I d 11-038-0)9 , 26,N 1204)1 I AM I 3/12'20IO I Lib' 124 125 171 CAS I I 

::::1 ::: ::: :: : I 
ppi I p 

ppi 

I 
p 

ppi p 

1 .J.012 I r I d I 1.()36.0)71 .. w I 1110 I GM I 3112'2010 I ubl 144 140 IS) ppi p 

Field 141 IJS 160 ppi p CAS 

Field 1)9 142 IS) ppi p CAS 

Commcnis: 
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Geosyntece> 
consultants 

Destructive Test Log 

Location: 6900 P K.aumua!jj Hwy Kekaha W 96752 
Description: New LgchaJc Evaporation Pond Consruction 

r 
Project: Kckahg Landfill 

Test Rcqs: fusion: 

ExllUSion: 

I Primary/ Secondary: Sccondory 

Sample Data 

r-· Wdd Trt1dl Location 
No Type Type 

Seam I Dist. 
(ft.) 

Peel Inside: 21 

Peel: :ll 

Series: 2 

Mtzc/t <>,Hr Dtzte 
ID ID S,,mp 

Peel Outside: 21 

Shear. .1.22 

Pu/ 

Inside I Outside 

ProjNo: ~ 

TaskNo: ll2 

Shear. .1.22 

MalcriarType: 2 

Test Data 
s11,., Uni/ Raul, QA 

ppVpsi (PIF) ID 

Reust R~ test 
I 2 

[ 2.001 I r I d 12-004--00.I I 12-E I 20431 I AM I 311sno10 I Lab::=! = 134=~=13=3 =::::=1=81==::=PP= '::::::::=P::::::;j=CAS=:I ~I _.....__~ 

:::1-1 -::-7--t---+---ie--:-:-1 -:-1-:s-s1 
123 164 

118 161 

j 2.002 I f I d 12~101 20.E I 1110 I GM I l/lS/2010 I Lab ::=I = 129=~==::::===::=pp= i=::::=P::::::;l=CAS=:I 

::~11--::-7--+---+----!'--:-:--:-1-:-1 

142 167 

121 158 

131 154 

1 2.001 I r I d 12.001-0121113.w j 20431 I AM 13118/2010 I tab :=I = 12=s ==;c:==*==~=pp=;~=P~ j=c =As I 

:::11--:~-7-------:-:-1 -:-1-:-I 
121 184 

131 161 

131 154 

[ 2-004 I r I d j2-014-01i j 12s-N j 20431 I AM j l/1112010 ! Lab:=! = 'z=s =::===:==~=w=·~ I = P~jc=c=AS~ I 

::~1-::-:----+--1-:-1-1-:-11-:;J----; 

130 ,as 
118 ISO 

116 160 

1 2.oos I r I d l 2-01a-019 1 7-E I 20431 I AM I 3118/2010 I tab! 145 143 162 ppi 

Field 136 137 157 ppi p CAS 

Field 133 142 161 Pl" , CAS 

L 2-006 I f I d 12-020-0221 2().N f 20431 I AM I 3112/2010 I tab l 128 I 123 I 183 I Pl" I p I CAS II . I . I 

Monday, May I 7, 20/0 

Fi 

Fi 

eld 

cld 

Field 

Field 

128 

126 

131 

129 

124 165 ppi p CAS 

129 161 Pl" p CAS 

124 I 187 I Pl" I P I CAS I L: _ _l_:_J 
128 167 ppi p CAS 

126 165 ppi p CAS 

Page I o/2 



Geosyntec C> 
consultants 

Destructive Test Log 

VUNl 

Project: Kwha Landfill 
Location: 6900 P Kaumyaljj Hwy Kckaha HI 967S2 

Description: New I ecMtc Enpontion Pond Coosructi<m 

Test Reqs: Fusion: 

I Primary / Sc:condory: Secondary 

Sample Dau 

Soap Wdd Trod< Location 
N11 TJp< T~ 

S,a,,, I Dist. 
(fl.) 

Peel Inside: il 

Peel: 2! 

Series: 2 

Ma<lr Op<, IJ<d, 
JD ID So .. p 

Peel Outside: il 
Shear: 122 

Pu/ 

Inside I Outside 

ProjNo: .Y!'.m.22a 
TaslcNo: Ill 

Shear: 122 

MatcriaIType; 2 

Test Data 

Shear UNI RUIIIJ QA 
ppVpsi (PIF} ID 

l 2.oos I r I d 12-026-021 I 101,11 j 20O1 I AM 13119/2010 1 Labj m 147 1sa CAS 

:::1::::::::::::::::::::::::::::: 
Pl>' p 

l)J 129 161 ppi p 

130 128 16S ppi p 

12J 122 182 ppi p 

Ill 130 166 ppi p 

133 131 164 ppi p 

132 121 180 ppi p 

130 135 164 ppi p 

127 132 163 ppi p 

[ 2.011 I f I d 12.037,041 1 9.l-N [ 20431 I AM 13/22/2010 I Lab[ CASI 
~=r1==:==r====r=.c=r==:==r====r.=::====;1 

12S 122 in ppi p 

143 141 ISS 

148 136 151 

ppi 

I 
p 

ppi p 

I 2.012 I f I d [ 2,042,04311a.£ I 20431 I AM I J/22/2010 I Lab[ CAS I 
:::1~===;::===;::==r====i===i=:==,1 

14S l)J IS) ppi I p 

[ 2.ou I • s [ 2,042,043 I IS.E I S117 I AM I :112412010 I Lab ! 

Monday, May 17, 2010 

F 

Fi 

icld 

,cld 

132 138 

134 13S 

NIA 112 

NIA 118 

NIA 107 

166 

16S 

ppi 

I 
p 

ppi p 

172 ppi p 

ISi ppi p LKH 

141 ppi p urn 

R, test Reust 
I 1 
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Geosyntec t> 
consultants 

Destructive Test Log 

Project: Kejcaha Landfill 

Location: ~222 Cl Ki!YID!!i!lii Hln! Kelsaba tll 2!!2S2 
Description: tii:a~ W~ha1~ Eviggm1i2D f2nd C2~~1i2D 

Test Rcqs: Fusion: Peel Inside: il 

Extrusion: Pttl: ll 

I Primary / Sttondary: Primary Series: I 

Sample Data 

WNl 

ProjNo: ~ 
TaskNo: 22 

Peel Outside: 2l Shear: llQ 

Shear: llQ 

MatcriaITypc: 2 

Test Data Re test Reust 

Samp Weld Track l<Jcalion Mach Oper Date Peel Shear Unit Result Q,4 I 2 

No Type Type 
Seam I Dist. 

ID ID Samp 
Inside I Outside 

ppi/psi (PIF) ID 

(ft.) 

I 1.001 I r J d 11-006-007 1 1<1-w 120431 I AM 1312212010 I Lab l 134 

Field 128 122 162 pp; p 7 LKH 

124 I u1 I pp, I p I oo1 I I I . 

Field 131 124 154 pp; p I LKH 

I 1-002 I r I d 11.001.oos I 68-N 120431 I AM 1312212010 I Lab! 141 152 I 170 I PP' I P I LKH 11 • I · 
Field 135 132 ISS ppi p U(.11 

Field 137 129 163 pp; p 001 

1 1.003 I r I d 11.01<1-01s J 67-N 120431 I AM I 312312010 I 1.abl 111 

Field 124 I 133 ISO ppi p U(.117 

Field 127 I 132 167 pp; p urnl 

125 I 186 I pp, I p I urn 11 • I . 

I 1-004 I r I d I 1.018--019 I 11.w J 20431 I AM I 312312010 I LabJ 144 147 I 162 I pp, I P I LKH 11 • I • I 
Field 138 140 148 pp; p U(.11 

Field 129 133 ISi pp; p U(.11 

I 1.005 I r I d 11-021-0221 ss-N 120431 I AM I 312412010 I Labl 121 130 I 1ss I ppi I p I urn 11 · I 
Field 137 148 166 ppi p LKH 

Field 139 132 166 pp; p LKH 

I 1--006 I • I s p --021.022 I 58-N I Sll7 I AM 13/2612010 I Lab! NIA I 127 I 164 I pp, I p I LKH I I . I . I 
Field NIA 109 158 ppi p LKH 

Field NIA 105 155 ppi p LKH 

J 1.001 I r I d 11-02<1-02s J 1os-N J 20431 I AM J m 412010 I Lab l 126 122 I 1s1 I ppi I p I U(.11 11 • I 
Field 134 I 129 167 ppi p U(.11 

Field 134 I 130 164 ppi p urn 

Tuesday, May 18, 2010 Page 1 ofZ 



Geosyntec C> 
consultants 

Destructive Test Log 

Project: Kckaha Landfill 

Location: Q2Qg 12 KD.Ymlll!lii H!O! Ktkab3 UI 2ll2~2 
Description: ~tw L&i~balt EYiRQCilliQD fs2nd C2!YlO,g;!iQD 

Tes! Regs: Fusion: Peel Inside: 2.1 
Extrusion: Peel: Il 

I Primary / Secondary: Primary Series: I 

SampleDala 

Samp Weld Track ux:ation Mach Op,r Dau 
No 

VVNl 

ProjNo: Y!'.Q.ill& 
TaskNo: 22 

Peel Ouisidc: 2.1 Shear. 12.Q 
Shear. 12.Q 

MaterialType: 2 

Tes! Oaia Re test Re test 

Pu/ Shear Unit Result QA 1 2 
Type Type 

Seam I Dist. 
JD ID Samp 

Inside I Outside 
ppVpsi (PIF) ID 

(ft.) 

I 1-008 I r I d 11-028-0291 16-N 1 20431 I AM 1312s12010 I Lab l 123 120 I 186 I pp, I P 11.J{H 11 I - I, 
Field 13S 136 168 ppi p lJ(Jj 

Field 13S 132 164 ppi p lJ{H 

I 1-()09 I r d I 1-031-032 1 3-W 12001 I AM I 312S/20JO I Lab ~I = 13=S=~=l4=7=~1=61==::=PP='==;a=P=;=I =UCH==:1 ... 1 ---'--~ 

;,::r1-:-: --i---:-
4040

--i--:~:-r--:-:---t1---:c:---t1~:.,.,.-;1 

I 1-010 I r I d I 1-033-034 J 94-N I 20431 I AM I 312s12010 I Lab l 12• 134 187 ppi 

Field 136 132 154 ppi p lJ{H 

Field 137 128 160 ..,; p LKH 

I 1-011 I r I d 11-031-038 j 21-N 1 20431 I AM 1312s12010 I Lab l 1ss l4S I 167 I pp, I P I LKH 11 • I 
Field 145 138 I 162 I ppi p lJ(Jj 

Field 146 138 I IS8 I ppi p LKH 

I 1-012 I r I d 11-040-0u I s-w 120431 I AM I i12s12010 I Lab l 129 ' 122 I 182 I pp, I P 11.J{H 11 

Field 133 134 16S ppi p LKH 

Field l3S 132 166 ppi p lJ(Jj 

1 1-013 I r I d 11-04s-046 j 12-E I 1110 I AM I s, 1412010 I Lab l 121 132 I 191 I pp, I p I CAS I I 
Field 130 132 148 ppi p CAS 

Field J2S 130 ISO ppi p CAS 

CommenlS: 
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Geomembrane Destructive Sample Test Results 
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Prec1s1on Geosynthet1c Laboratories ·-··· -= 

March 13, 2010 

Mike Minch 
Geosygtec Consultants 
475 141 Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of eight (8) HOPE Seam samples specified 
on the proceeding sheet which were received on March 13, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet,c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose o'f the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Faffed seam samples are kept fo.r two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

-' Carmelo V. Zantua 
Technical/Laboratory Director 

Enclosure: (Job No. G100163) 

Form #118 Rev. 3.0 Revised 01/05110 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



" . . . . ~~i~~l gi-""' Prec1s1on Geosynthet1c Laboratories --- -= 

CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G100163) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 13, 2010 

SAMPLE IDENTIRCATIONS: 

SAMPLE ID 

OS B-1 B6/B5 
OS B-2 B2/83 
OS 8-3 B6/81 
OS B-4 84/813 
OS B-5 B17/816 
OS B-6 B22/820 
OS B-7 B25/823 
OS 8-8 827/828 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06392 
ASTM 06392 

DATE REPORTED: March 13, 2010 

PGL CONTROL NUMBER 

64985 
64986 
64987 
64988 
64989 
64990 
64991 
64992 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 to 4. 

PRECISION GEOSYNTHETIC LABORATORIES 

Initial: WZ #:0.13 

DATE: 03/13/2010 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Fonn #1 18 Rev. 3.0 Revised 01/05110 
1160 North Gilbert Street, Anaheim, CA. 92801 , Tel# 714-520-9631 , Fax#714-520-9637 



,LIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 13-Mar-10 

Crosshead Speed: 2 lnlmin 

MAXIMUM 
SAMPLE PGL STRENGTH 

ID CONTRr>I # fib/in """'hl 
DS B-1 64985 181 
B6/85 177 

176 
174 
175 

AVG. 177 ..j 
STD. DEV. 3 

DS B-2 64986 160 
B2/83 164 

162 
163 
160 

I 

AVG: 162 I/ 
STD. DEV. 2 

BREAK DESCRIPTION (ASTM 06392 FUSION): 
AO ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SE 1 BREAK AT OIJTER EDGE Of SEAM. 

BREAK AT INNER EDGE OF SEAM. 

TAB'"' 1. 
SEAM PEEL AND R TEST RESULTS 

"· .nlAL: HDPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOBI: G100163 
Crosshesd Speed: 2 In/min 

~ 
OC'd By: Byev 

TEST METHOD: ASTM 06392 
DA TE REPORT: 13-Mar-10 

SHEAR tiVALUAIIUN PEEL EVALUATION 

" Locus 
Elongation of 

Break 
>50% BRK 
>50% BRK 
>50% BRK 
>50% BRK 
>50% BRK 

I 

>50% BRK 
>50% BRK 
> 50% BRK 
>50% BRK 
>50% BRK 

EXTRUSION: 

PROJECT 
SPEC. 

flblin width! 

121 

121 

ADI 
AD2 
AO-WI.D 
SEI 

MAXIMUM " LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUM'"=R flbl/nwfdthl f%) BREAK 
1 Outside 127 0 SE1 
2 Outside 132 0 SE1 
3 Outside 119 0 SE1 
4 Outside 154 0 SE1 
5 Outside 140 0 SE1 

AVG: 134 v 
STD.DEV. 13 

1 Inside 126 0 SE1 
2 Inside 125 0 SE1 
3 Inside 125 0 SE1 
4 Inside 125 0 SE1 
5 Inside 127 0 SE1 

AVG: 126 J 
STD. DEV. 1 
1 Outside 155 0 SE1 
20utside 130 0 SE1 
3Outslde 145 0 SE1 
4 Outslde 141 0 SE1 
5 Outside 140 L, 0 SE1 

AVG: 142 .., 
STD. DEV. 9 

1 Inside 138 0 SEI 
2 Inside 136 0 SEI 
3 Inside 142 0 SE1 
4 Inside 139 0 SE1 
5 Inside 137 .,,. O' SE1 
AVG: 138 

STD. DEV. 2 
ADHESION FAILURE. SPECIMENS DELAMINATEO UNDER THE BEAD. 
ADHESION FAILURE. 
BREAKTHROUGH THE FIUET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE Of SEAM. 

PROJECT 
SPEC. 

fib/in width) 

91 

91 

91 

91 

SE2 
A0-8RK 
SIP 

BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SEPARATION IN THE PLANE OF THE SHEET. 

SE2 
SE3 
BRKI 
BRK2· 
~ 
HT 

BREAK AT BOTTOM EDGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 

SIP 

BREAK IN TOP SHEETING. 
BREAK IN FlRST SEAM AFTER SO/IE ADHESION FAILURE. 
BREAK AT EDGE OF HOTTACK 
SEPARATION INTHE PLANE OF THE SHEET. 

ey acc,ptlf\& the data 11\d ,esulU prt.stnttd on thb report. the Client aartts to limit the ll1bUlty of Pr.cklon Geosynthetk Labontofies from Clltnt and all othtt parties for d1lm1 on issueJ, dttt to the use of this data, to the cost for the 
resptcdvt tests prennttd in this report; and the Clit nt •crtts to indemnify ind hold harmltu Prtdsion GtoSynthttk taboutotlts from and l&llnst • U li.bilitMJ In t,ccess of lht ,tottmmtiontd 11ml 

P Precision Geosvnthetlc Laboratories 

[i»mlllii ~ 1~1 
r:=::::J~ ~~ LlTuj _ ....... -. -~--



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 13-Mar-10 
Crosshead Speed: 2 in/min 

TABLE 2. 
SEAM PEEL AND SHEAR TEST RESULTS 

MATERIAL: HDPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOB#: G100163 
Crosshead Speed: 2 in/min 

~ 
OC'd By: Byeo 

TEST METHOD: ASTM D6392 
DATE REPORT: 13-Mar-10 

SHEAR E VALUA I JU i PEEL EVALUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# llbl/n widthl Break 

OS B-3 64987 159 >50% 8RK 
86/81 160 >50% 8RK 

161 >50% 8RK 
156 >50% 8RK 
161 >50% 8RK 

I, 

AVG. 159 vi 
STD. DEV. 2 

OS 8-4 64988 183 >50% 8RK 
84/813 173 >50% 8RK 

178 >50% BRK 
183 >50% 8RK 
180 >50% 8RK 

... 
AVG: 179 \/ 

STD. DEV. 4 
BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUS10N: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SE1 BREAKATOUTEREOGE OF SEAM. 
SE2 BREAKATINNEREOGEOF SEAM. 
AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 

SPEC. 
/lb/In wfdthl 

121 

121 

ADI 
AD2 
AD-WLD 
SEI 
SE2 
SE3 
BRKI 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER llbl/n wfdthl (%1 BREAK 
1 Outside 139 0 SE1 
2 Outside 152 0 SE1 
3 Outside 143 0 SE1 
4 Outside 151 0 SE1 
5 Outside 148 V 0 SE1 

AVG: 147 v 
STD. DEV. 6 

1 Inside 137 0 SE1 
2 Inside 141 0 SE1 
3 Inside 122 0 SE1 
4 Inside 135 0 SE1 
5 Inside 139 V 0 SE1 

AVG: 135 v' 
STD. DEV. 7 
1 Outside 120 0 SE1 
2 Outside 134 0 SE1 
3 Outside 124 0 SE1 
4 Outside 122 0 SE1 
5 Outside 125 ~ 0 SE1 

AVG: 125 ../ 
STD. DEV. 5 

1 Inside 145 0 SE1 
2 Inside 124 0 SE1 
3 Inside 148 0 SE1 
4 Inside 141 0 SE1 
5 Inside 132 0 SE1 
AVG: 138 v 

STD. DEV. 10 
ADHESION FAILURE. SPECIMENS DELA'-'JNATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EOGE OF SEAM. 
BREAK AT TOP EOGE OF SEAM. 
BREAK AT BOTTOM EOGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EOGE OF HOTTACK 
SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 

SPEC. 
fib/In wfdfh I 

91 

91 

91 

91 

8Y 1«tptin1 the data and results present~ on this report,, the Client acrus to limit the liability of Precision G~ynthetk laboratories from Client and 111 other partin for claims on ls.sues, d'ue to tht us. of this daU, to the cost for the 
respec.tlve te,ts prennted In thls repon, and the Clltnt airees to Indemnity and hold harmless Precision Geosynthehc Laboratories from and ac11nst all habiht,es in excHs of the aforementioned llml1 

P Precision G. ,l hetlc Laboratories 
~~¥~,-~ 



TAr 1, 
SEAM PEEL AND ,R TEST RESULTS ~ 

.;L/ENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 13-Mar-10 
Crosshead SOHO: 2 In/min 

1"11,ERIAL: HOPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOBI: G100163 
Cross/lead Speed: 2 In/min 

OC'd By: Byeo 
TEST METHOD: ASTM 06392 
DATE REPORT: 13-Mar-10 

SHEAR eVALUA I IUN PEEL EVALUATION 
MAXIM UM " Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTRf'll # I/Mn width/ Bmak 

OS B-5 64989 179 >50% BRK 
8 17/B16 180 >50¾ BRK 

180 >50% BRK 
175 >50% BRK 
179 >50¾ BRK 

, 

AVG. 178 J 
STD. DEV. 2 

DSB-6 64990 175 >50% BRK 
822/B20 180 >50% BRK 

182 >50% BAK 
180 >50% BRK 
179 >50% BRK 

/ 

AVG: 179 V 

STD. DEV. 3 
BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: 
AO ADHESION FAILVRE. 
BRK BREAK IN SHEETING. 
SE 1 BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK A TINNER EDGE OF SEAM. 
A().BRK BREAK IN FlRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

I/Mn width/ 

121 

121 

A01 
A02 
A().Wl.0 
SE1 
SE2 
SE3 
BRK1 
BRK2 
A~BRK 
HT 
SIP 

MAXIMUM " LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NliMRER //Mr, w/rlfhl /'!(. I BRl=AK 
1 Outside 138 0 SE1 
2 Outside 141 0 SE1 
3 Outside 144 0 SE1 
4 Outside 148 0 SE1 
5 Outside 154 v 0 SE1 

AVG: 145 v 
STD. DEV. 6 

1 Inside 128 0 SE1 
2 Inside 120 0 SE1 
3 Inside 139 0 SE1 
4 Inside 123 0 SE1 
5 Inside 123 / 0 SE1 

AVG: 127 .., 
STD. DEV. 8 
1 Outside 130 0 SE1 
2 Outside 130 0 SE1 
3 Outside 125 0 SE1 
4 Outside 132 0 SE1 
5 Outside 127 / 0 SE1 

AVG: 129 V 

STD.DEV. 3 
1 Inside 131 0 SE1 
2 Inside 130 0 SE1 
3 Inside 128 0 SE1 
4 Inside 128 

/ 
0 SE1 

5 Inside 127 0 SE1 
. AVG: 129 • 

STD. DEV. 2 
ADHESION FAILURE. SPECIMENS DEi.AMiNA TEO UNDER THE BEAO. 
ADHESION FAILURE. 
BREAK THROUGH THE Fill.ET. 
BREAK AT BOTTOM EDGE Of SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (lor PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SttEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOTT ACK 
SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

{lb/In width/ 

91 

91 

91 

91 

8v ~Pbnl UM dltl ,nd rnults prutnttd on this report. th• Cltnt " '"' to limit th• Hlbility of Predslon Geosyntht'tk l.lbotatorlu from Chnt and •I other P1rtlt:1 fot claims. on Issues, dtJe to the uie of thb d•"· to the cos.t tot the 
,espectlve teiu: prtstnted 1n this: report; and th• Oient •crees to lndemnify ind hold h1rmltss Predsk>n Geosynthetk Llborltoriti from end 1fttl;rt 111 lilbiJities In excess of the 1fort mendoned limr 

. P Precision Geosvnthetlc ~aboratorles 

dO fOOI, • ,000 ~ - ;1~1~7 
t:::::J~ ~~ ~ - ...... .... . 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 13-Mar-10 
Crosshead Speed: 2 in/min 

TABLE 4. 
SEAM PEEL AND SHEAR TEST RES UL TS 

MATERIAL: HDPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOB#: G100163 
Crosshead Speed: 2 In/min 

~ 
OC'd By: Byeo 

TEST METHOD: ASTM D6392 
DATE REPORT: 13-Mar-10 

~/.lt:4R t:VALUATIO iJ PEEL EVALUATION 
MAXIMUM % 

SAMPLE PGL STRENGTH Elongation 
ID CONTRf'lL# 1/bfinwldthl 

OS B-7 64991 182 >50% 
B25/B23 179 >50% 

183 >50% 
183 >50% 
183 >50% 

/ 
AVG. 182 v 

STD. DEV. 2 
DSB-8 64992 183 >50¾ 

B27/B28 185 >50% 
176 >50% 
182 >50% 
183 >50% 

I 

AVG: 182 V 

STD. DEV. 4 
BREAK DESCRIPTION (ASTM 06392 FUSION): 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
set BREAK AT OUTER EDGE OF SEAM. 

BREAK AT INNER EDGE OF SEAM. SE2 
AD-BRK 
SIP 

BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SEPARATION IN THE PLANE OF THE SHEET. 

Locus 
of 

Break 
BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BAK 
BRK 
BAK 
BAK 

EXTRUSION: 

PROJECT 
SPEC. 

1/bfin width• 

121 

121 

AD1 
AD2 
AD-WlD 
SE1 
SE2 
SE3 
BRK1 
BRK2 
AO-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NIIMBER 1/bfin width' ,.,., BREAK 
1 Outside 114 0 SE1 
2 Outside 124 0 SE1 
3 Outside 120 0 SE1 
4 Outside 124 0 SE1 
5 Outside 118 I, 0 SE1 

AVG: 120 .._, 
STD. DEV. 4 

1 Inside 119 0 SE1 
2 Inside 129 0 SE1 
3 Inside 126 0 SE1 
4 Inside 125 0 SE1 
5 Inside 123 , 0 SE1 

AVG: 1247 
STD. DEV. 4 
1 Outside 122 0 SE1 
2 Outside 124 0 SE1 
3 Outside 120 0 SE1 
4 Outs~de 120 0 SE1 
5 Outside 122 ,I 0 SE1 

AVG: 122 .I 
STD. DEV. 2 

1 Inside 121 0 SE1 
2 Inside 120 0 SE1 
3 Inside 123 0 SE1 
4 Inside 119 0 SE1 
5 Inside 126 (,I 

0 SE1 
AVG: 122 ~ 

STD. DEV. 3 
ADHESION FAILURE. SPECIMENS DELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAKATTOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (f0< PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

t/bfin width' 

91 

91 

91 

91 

By 1cceptin1 the data and results presented on thl.s repo,t the Client aarttt to limit the liablltty of f>tecls.lon Geosynthetic Laboratories from Cllent and all othtr parties for claims on luues, due to the use of this dau, to the cost for the 
respectlve tests prestnted m this report; and the 0 1ent a&ret-s to Indemnify and hold harmless PrecisJon Geosynthetic Laboratories from and a11lnst all llablllties in excess of the aforementlOMtd limit 

P Precision G lhetlc Laboratories 

(10~ ~ 1000 

~~II~~~ 
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Prec1s1on Geosynthet1c Laboratones -~ -... -

March 16, 2010 

Mike Minch 
Geosy(Jtec Consultants 
4 75 14 Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of four (4) HOPE Seam samples specified 
on the proceeding sheet which were received on March 16, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet1c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthet.ic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Failed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

~ 
Carmelo V. Zantua 
TechnicaVLaboratory Director 

Enclosure: (Job No. G100169) 

Form #118 Rev. 3.0 Revised 01 /05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel#714-520-9631, Fax#714-520-9637 



P . . . . ~ i i~~l 
Prec1s1on Geosynthet1c Laboratories - - .... 

CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G100169) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 16, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS-B9 833/832 
DS-B10 835/834 
DS-B11 B39/838 
DS-B12 B361837 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06392 
ASTM 06392 

DATE REPORTED: March 16, 2010 

PGLCONTROLNUMBER 

65012 
65013 
65014 
65015 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 and 2. 

PRECISION GEOSYNTHETIC LABORATORIES 

Initial: OVZ #:0.18 

DATE: 03/16/2010 

Carmelo V. Zantua 
T echnicaVlaboratory Director 

Fonn #118 Rev. 3.0 Rovised 01/05/10 
1160 North GIibert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



•_/ENT: Geosyntec Consultants 
JJECT: Kekaha LF Seam Testing 

DAIE REC'D: 16-Mar-10 

Crosshead Speed: 2 In/min 

SEAM PEEL AND S~EAR TEST RES UL TS 
/AL: HDPE SEAM 

st.. fPE: Fusion Weld 
PGLJOB#: G100169 

Crosshead Speed: 2 In/min 

--e:,c·, 
OC'dBy: B:s 

TEST METHOD: AS I Mbw.:c -
DATE REPORT: 16-Mar-10 

SHEAR EVALUATION PEEL EVA LUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# llb/inwidthl Break 

DS-89 65012 182 >50% BAK 
833/832 174 >50% BAK 

184 >50% BAK 
173 >50% BAK 
184 >50% BAK 

AVG. 179 ._/ 
STD. DEV. 6 

DS-810 65013 178 >50% BAK 
835/834 175 >50% BAK 

182 >50% BAK 
180 >50% BAK 
180 >50% BAK 

AVG: 119 v 
STD. DEV. 3 

BREAK DESCRIPTION (ASTM D6392 FUSION): EXTRUSION: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SE1 BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AO-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION Ill THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

1/blin width! 

121 

121 

ADI 
AD2 
AD-WlD 
SE1 
SE2 
SE3 
BRK1 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER tlblinwidthJ 1%1 BREAK 
1 Outside 128 0 SE1 
2 Outside 132 0 SE1 
3 Outside 122 0 SE1 
4 Outside 123 0 SE1 
5 Outside 126 0 SE1 

AVG: 126 V 
STD. DEV. 4 

1 Inside 129 0 SE1 
2 Inside 132 0 SE1 
3 Inside 126 0 SE1 
4 Inside 135 0 SE1 
5 Inside 129 0 SE1 
AVG: 130 ./ 

STD. DEV. 3 
1 Outside 122 0 SE1 
2 Outside 123 0 SE1 
3 Outside 118 0 SE1 
4Outside 126 0 SE1 
5 Outside 120 0 SE1 

AVG: 122 v 
STD. DEV. 3 

1 Inside 119 0 SE1 
2 Inside 122 0 SE1 
3 Inside 122 0 SE1 
4 Inside 119 0 SE1 
5 Inside 122 , 0 SE1 

AVG: 121 v' 
STD. DEV. 1 

ADHESION FAILURE. SPECIMENS OELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOTTACK 
SEPARATION IN THE PI.ANE OF THE SHEET. 

PROJECT 
SPEC. 

1/bfin widthl 

91 

91 

91 

91 

By aaeptina the <bu and results pre.stnted on this report;, the Client aire-es to llmlt the liability of Pttcbion Geosynthetk Laboratories from Client and all other parties fOf cMims on issues, due to the use of this daU, to the cost for the 
respKttve te-;ts prestnted In this report.:; and the Clitnt aarHs to Indemnify and hold harmless Precision Geosynthetk Ubontorit:S from and aaalnst all llabllltles In excess of the atoremtntioned limit. 

P Precision Geosvnthetlc Laboratories 

~ riii~~l 
r=:J~ ~~ ~ _ _ ,_ » •• 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 16-Mar-10 
Cfosshead SpHd: 2 In/min 

SEAM PEEL AND SHEAR TEST RESULTS 

MATERIAL: HOPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOBI: G100169 
Ctosshead $pH(/: 2 In/min 

-e::JCT 
OC'd By: B:go 

TEST METHOD: AS I M 6392 
DATE REPORT: 16-Mar-10 

::.HEAR t:.VALUATION PEEL EVALUATION 
MAXIMUM " Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTRrit I I/Mn w""hl Rr,.•k 

OS-B11 65014 180 >50% BAK 
B39/B38 179 >50% BAK 

181 >50% BAK 
172 >50% BAK 
179 >50% BAK 

AVG. 178 ./ 
STD. DEV. 4 . 

OS-B12 65015 153 >50% BAK 
B36/B37 152 >50% BAK 

154 >50% BAK 
150 >50% BAK 
155 >50% BAK 

\ 

I 
AVG: 153 V 

STD. DEV. 2 
BREAK DESCRIPTION (ASTM 06392FUSION): EXTRUSION: 
AO AOHcSION FAILURE. 
8RK BREAK IN SHEETING. 
SE1 BREAK AT 0\/TER EDGE OF SEAM. 

• SE2 BREAK ATlt/NER EDGE OF SEAM. 
AO-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATIONltlTHEPlANEOFTHESHEET. 

PROJECT 

SPEC. 
/It-Jin w/rlthl 

121 

121 

ADI 
A02 
Al}Wl.O 

SE1 
SE2 
SE3 
BRKI 
BRK2 
Al).l!RI( 

HT 
SIP 

MAXIMUM " LOCUS 

SPECIMEN STRENGTH INCURSION OF 
.,,,Mat:R f/"11n """'hi '"' I RRFAK 
1 Outside 122 0 SE1 
2 Outside 118 0 SE1 
3 outside 120 0 SE1 
4Outside 125 0 SE1 
5Outslde 140 

v 
0 SE1 

AVG: 125 V 
STO. DEV. 9 

1 Inside 128 0 SE1 
2 Inside 123 0 SE1 
3 Inside 124 0 SE1 
4 Inside 127 0 SE1 
5 Inside 115 , 0 SE1 

AVG: 124 V 
STD. DEV . 5 
1 Outside 142 0 SE1 
20utside 140 0 SE1 
30Utside 136 0 SE1 
4 Outside 141 0 SE1 
5 Outside 141 / 0 SE1 

AVG: 140 V 

STO. DEV. 2 
1 Inside 146 0 SE1 
2 Inside 137 0 sE1 
3 Inside 143 0 SE1 
4 Inside 144 0 SE1 
5 Inside 148 v 0 SE1 
AVG: 144 V 

STD. DEV. 4 
ADHESION F Al LURE. SPECIMENS OElAMINATED UNDER THE BEAD. 
ADHESION FAllURf. 
BREAK THROUGH TliE FUET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAKATTOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAI.URE.. 
BREAK AT EDGE OF HOTTACK 
SEPARAT!QN IN THE PLANE OF THE SHEET. 

PROJECT 

SPEC. 
llb/Tnwidthl 

91 

91 

91 

91 

av a«eptlrc t~ data 1nd resulu presented on thls ,eport, the CIMnt 11rees to llfflit the llabHity of Prtcblon Geosynthttlc l.lboratortu from Client and all other p,artla for claims on lssues, dut to ttit un of thls data, to tht <:ost for lht 
rtipective tests prutnted In thb rtpo,t; and the Client q:reu to Indemnify end hold harmless Preds.lon Geosynthttk Llbontori.s from and acalnst au lbbilrdtt In t llttu ot tht 1fortm..-itioned IWl'llt. 

P Precision G, .thetlc Laborato ries 

.., __ 
~ l l~r:~ 
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March 18, 2010 

Mike Minch 
Geosy.ntec Consultants 
475 14th Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of two (2) HDPE Seam samples specified 
on the proceeding sheet which were received on March 18, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet1c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Failed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

_Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

~ 
Carmelo V. Zantua 
Technical/Laboratory Director 

Enclosure: (Job No. G100177) 

Form #118 Rev. 3.0 Revised 01/05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631 , Fax#714-520-9637 
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CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PG[ Job No. G1001TT) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 18, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS-S-1 S5/S4 
DS-S-2 S10/S9 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06392 
ASTM 06392 

DATE REPORTED: March 18, 2010 

PGL CONTROL NUMBER 

65036 
65037 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 .± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table 1. 

PRECISION GEOSYNTHETIC LABORATORIES 

Initial: OVZ 1:0.13 

DATE: 03/18/2010 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Form #118 Rev. 3.0 Revised 01/05/1 o 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



./ENT: Geosyntec Consultants 
JJECT: Kekaha LF Seam Testing 

DATE REC'D: 18-Mar-10 

Crosshead Speed: 2 In/min 

SEAM PEEL AND s~i= AR TEST RESULTS 
W.: HDPE SEAM 

Se. tPE: Fusion Weld 
PGL JOB II: 0100177 

Crosshead Speed: 2 In/min 

-e,t_:T 
OC'dBy: Bb 

TEST METHOD: AS I M t,, . _ -
DATE REPORT: 18-Mar-10 

SHEAR EVALUA I/VIV PEEL EVALUATION 
MAXIMUM " Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL II 1/bl/n width) 81tJak 

DS-S-1 65036 180 >50% BAK 
S5/S4 183 >50% BAK 

181 >50% BAK 
182 >50% BAK 
180 >50% BAK 

/ 

AVG. 181 t-" 
STD. DEV. , 

DS-S-2 65037 168 >50% BAK 
S10/S9 164 >50% BAK 

168 >50% BAK 
167 >50% BAK 
167 >50% BAK 

v 
AVG: 167 I/ 

STD. DEV. 2 
BREAK DESCRIPTION (ASTM ~2 FUSION): EXTRUSION: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SEI BREAK AT Ol/TER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
~ BREAK IN FIRST SEAM AFTER SOIIE AlltlESION FAlll/RE. 
SIP SEPARATION IN TliE PlAIIE OF THE SliEET. 

PROJECT 
SPEC. 

""'In width) 

121 

121 

ADI 
AD2 
AD-WLO 
SEI 
SE2 
SE3 
BRl<1 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM " LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NIIMBFR tlblln wfrlthl 1%1 BRt=AK 
1 Outside 141 0 SE1 
2 Outside 134 0 SE1 
3 Outside 137 0 SE1 
4 Outside 124 0 SE1 
50utside 130 0 SE1 

AVG: 133 ,/ 
STD. DEV. 7 

1 Inside 137 0 SE1 
2 Inside 135 0 SE1 
3 Inside 132 0 SE1 
4 Inside 134 0 SE1 
5 lnslde 134 , 0 SE1 

AVG: 134 V 

STD. DEV. 2 
1 Outside 144 0 SE1 
2 Outside 137 0 SE1 
3 Outside 143 0 SE1 
4 Outside 146 0 SE1 
s Outside 142 0 SE1 

AVG: 142 c/ 
STD. DEV. 3 

1 Inside 127 0 SE1 
2 lnslde 124 0 SE1 
3 Inside 130 0 SE1 
4 Inside 132 0 SE1 
5 Inside 132 0 SE1 

AVG: 129 t/ 
STD. DEV. 3 

ADHESION FAltl/RE. SPEClMENS DEIAMINATED UNOER TliE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE Of SEAM. 
BREAK AT BOTTOM EDGE OF SEAM(lor PEEL orly) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

(lb/in wirlrh I 

91 

91 

91 

91 

9y Kef9tirc tht data and results preuntH on d'lis rtpOft. ~ Chnt 11rees to lnvt lht ltbllity ot Prtd5lon Gt0tynthedc: Ubontor14::s ttom Cleftt and 1U other 1>1,rda f« claims on luues, due to the us.. of this d1ta., to the cott for the 
ru-pe,ct;,,e, tuts pHnnttd In tm,e:port and th• Chnt ac,NS to \ndotf'l'lftify and hoW hlrmlts.s Prtdsion GtOSY'l'lthtdc l.abontodes r,om and acaiftst Ill ILlbllitiH In ocus of the aforttMndoned ltnit. 

P Precision Geosvnthetlc Laboratories 
~ ~j~(l] --- ·- · 
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March 20, 2010 

Mike Minch 
Geosr.ntec Consultants 
475 141h Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of four (4) HOPE Seam samples specified 
on the proceeding sheet which were received on March 20, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet1c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not. to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Failed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

~ 
Carmelo V. Zantua 
TechnicaVLaboratory Director 

Enclosure: (Job No. G100192) 

Form #118 Rev. 3.0 Revised 01 /05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel#714-520-9631, Fax#714-520-9637 
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CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PG[ Job No. G100192) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 20, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

OS-S-3 S1/S12 
OS-S-4 S14/S15 
DS-S-5 S18/S19 
DS-S-6 S20/S22 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06392 
ASTM 06392 

DATE REPORTED: March 20, 2010 

PGLCONTROLNUMBER 

65082 
65083 
65084 
65085 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were cond itioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 .± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 to 2. 

PRECISION GEOSYNTHETIC LABORATORIES 

lnlllal: evz #:0.13 

DATE: 03/20/20 I 0 

Carmelo V. Zantua 
TechnicaVLaboratory Director 

Form #116 Rev. 3.0 Revised 01/05/10 
1160 North Gilbert Street, Anaheim, CA. 92801 , Tel# 714-520-9631, Fax#714-520-9637 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 20-Mar-10 

Crosshead Speed: 2 lnlmin 

MAXIMUM 
SAMPLE PGL STRENGTH 

ID CONTROL# fib/in widthl 
DS-$-3 65082 181 
S1/S12 182 

188 
187 
185 

, 

AVG. 184 v 
STD. DEV. 3 

DS-$-4 65083 188 
S14/S15 183 

187 
184 
186 

AVG: 185 tf 
STD. DEV. 2 

% 
Elongation 

>50% 
>50% 
>50% 
>50% 
>50% 

>50% 
>50% 
>50% 
>50% 
>50% 

TAB' -1 . 

SEAM PEEL AND R TEST RES UL TS 

I~ ... . ... ,, • • llUN 

Locus 
of 

Break 
BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

MAtERIAL: HOPE SEAM 
SEAM TYPE: Fuston Weld 

PGLJOB#: G100192 
Crosshead Speed: 2 In/min 

PROJECT MAXIMUM 
SPEC. SPECIMEN STRENGTH 

IIMn widthl NUMBER fib/in widlhl 
1 Outside 120 
2 Outside 126 
3 Outside 118 
4 Outside 123 
5 Outside 120 . 

AVG: 121 v 
STD. DEV. 3 

1 Inside 120 
2 Inside 132 
3 Inside 127 
4 Inside 127 
5 Inside 121 

121 AVG: 125 v 
STD. DEV. 5 
1 Outside 133 
2 Outside 132 
3 Outside 125 
4 Outside 126 
5 Outside 132 

AVG: 130 v 
STD. DEV. 4 

1 Inside 144 
2 Inside 123 
3 Inside 114 
4 Inside 123 
5 Inside 122 

121 AVG: 125 v' 
STD. DEV. 11 

~ 

~ 
OC'dBy: B~o 

TcST METHOD: AS I M6392 
DATE REPORT: 20-Mar-10 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

(%1 BREAK fib/in widthl 
0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 sE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 sE1 
0 SE1 
0 SE1 
0 sE1 
0 SE1 

91 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: A01 
A02 
AD-WLO 
SEI 

ADHESION FAILURE. SPECIMENS DELAMINATED UNDER THE BOO. 
ADHESION FA!I.URE. AO , Allt\ESION FAILURE. 

BRIC BREAK IN SHEETING. 
SE! BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
~ 8liEAK IN FIRST SEAM AFTER SOI.£ ADHESION FAILURE. 
SIP SEPARATION IN THE Pt.ANE OF THE SHEET. 

SE2 
SE3 
BRKI 
8RK2 
AD-BRK 
HT 
SIP 

BREAK THROUGH THE FUET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (!of PEEl °""fl 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE P\ANE OF THE SHEET. 

By acc,e,pUnc the dat. and rtiutts PfHfflttd on this r,,ort, lhc Oi«nt •I'"' to limlt the liability of Pr eds.Jon Geosynthttk Llborltotlcs from Client • nd att othtr parties f« dlhns on ls.sues, due to th, u.s.e of th1s ~ta. to the eos1 for the 
re-spffllvt tens pruentt~ In thls rePort; 1nd the Cllent •crees to Indemnify ilnd hold harmless Predslon Geosynlhetlc Llbontorlu trom ,nd 111lnst ,n li,blliUes in excess of the aforemenUoned lim;. 

P Precision Geosvnthetlc laboratories 

fbHij]riiri!:1~ 1 
t:::::J~ i~ ~ --- ·-· 



TABLE 2. 
SEAM PEEL AND SHEAR TEST RESULTS ~ 

CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 20-Mar-10 
Crosshead Speed: 2 in/min 

MATERIAL: HOPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOB#: G100192 
Crosshead Speed: 2 In/min 

QC'dBy: Bro 
TEST METHOD: AS I M6392 
DATE REPORT: 20-Mar-10 

SHEAR EVALUA11vrv PEEL EVALUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# fib/in width 1 Break 

DS-S-5 65084 158 >50% BRK 
S18/S19 161 >50% BRK 

165 >50% BRK 
163 >50% BRK 
162 >50% BRK 

/ 
AVG. 162 V 

STD. DEV. 2 
DS·S·6 65085 183 >50% BRK 

S20/S22 184 >50% BRK 
179 >50% BRK 
186 >50% BRK 
184 >50% BRK 

/ 

AVG: 183 V 
STD. DEV. 2 

BREAK DESCRIPTION (ASTM D6392 FUSION): EXTRUSION: 
Af) A)HESION FAILURE. 
BRl< B~EAK IN SHEETING. 
SE1 BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

1/blin widlhl 

121 

121 

AD1 
AD2 
AD-Wt.D 
SE1 
SE2 
SE3 
BRJ<I 
BRK2 
AD-BRJ< 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER tfblin width' 1%1 BREAK 
1 Outside 140 0 SE1 
2 Outside 140 0 SE1 
3 Outside 150 0 SE1 
4 Outside 145 0 SE1 
5 Outside 140 C 0 SE1 

AVG: 143 V 
STD. DEV. 4 

1 Inside 144 0 SE1 
2 Inside 141 0 SE1 
3 Inside 146 0 SE1 
4 Inside 143 0 SE1 
5 Inside 151 0 SE1 

AVG: 145 ,/ 
STD. DEV. 4 
1 Outside 119 0 SE1 
2 Outside 123 0 SE1 
3 Outside 118 0 SE1 
4 Outside 120 0 SE1 
5 Outside 136 / 0 SE1 

AVG: 123 V 

STD. DEV. 7 
1 Inside 126 0 SE1 
2 Inside 128 0 SE1 
3 Inside 124 0 SE1 
4 Inside 130 0 SE1, 
5 Inside 132 I,- 0 SE1 

AVG: 128 t/ 
STD. DEV. 3 

ADHESION FAILURE. SPECIMENS DELAMINATEO UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM(for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

/lb/in width) 

91 

91 

91 

91 

By acceptini the data 1nd results presented on this report. the Oient a&rtfl to llmlt the lleblllty of Precision Geosynthetic Ubonitorlei from (llent i nd all other parties ford-,ims on issues, due to the UH of this dlta, to the cost for the 
respective tesu pteser«td In this report; nd the Client aarns to lndemntfy ind hold harmless Precision Geosynthetic lab<>ntorlts ftom and against atl liabilities in excess of the afo,ement>Oned 11ml' 

P Precision G .thetlc Laboratories 

IS0-.»1 · 1000 

~~il~~t] 
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March 23, 2010 

Mike Minch 
Geosy&?tec Consultants 
475 14 Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of three (3) HOPE Seam samples specified 
on the proceeding sheet which were received on March 23, 201 O. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet1c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in ex~ess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the sampfes and keep its corresponding electronic file for seven (7) 
years. Failed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

~ 
Carmelo V. Zantua 
T echnicaVLaboratory Director 

Enclosure: (Job No. G100198) 

Form #118 Rev. 3.0 Revised 01/05/10 
11 60 North GIibert Street, Anaheim, CA. 92801, Tel# 71 4-520-9631, Fax#714-520-9637 
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Prec1s1on Geosynthet1c Laboratories --- ... 

CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G100198) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 23, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS-S-7 S24/S23 
DS-S-8 S26/S27 
DS-S-9 S32/S30 

TESTS REQUIRED: 

TEST METHOD 

ASTM 06392 
ASTM D6392 

DATE REPORTED: March 23, 2010 

PGLCONTROLNUMBER 

65117 
65118 
65119 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIO~: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± C (71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 and 2. 

PRECISION GEOSYNTHETIC LABORATORIES 

lniti•I: (IVZ 1:0.13 

OATE: 03/23/2010 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Form 1118 Rev. 3.0 Revised 01/05/10 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



'LIENT: Geosyntec Consultants 
,OJECT: Kekaha LF Seam Testing 

DATE REC'D: 23-Mar-10 

Crosshslid Speed: 2 in/min 

MAXIMUM 
SAMPL.E PGL STRENGTH 

ID C()NTP"L # //Mn width! 
DS-7 65117 188 

S24/S23 189 
188 
186 
184 

/ 

AVG. 187.., 
STD.DEV. 2 

DS-8 65118 188 
S26/S27 186 

187 
188 
190 

, 
/ 

AVG: 188 V 

STD.DEV. 1 

" Elongation 

>50% 
>50% 
>50% 
>50% 
>50% 

>50% 
>50% 
>50% 
>50% 
>50% 

SEAM PEEL AND SHEAR TEST RES UL TS 

A,IAL: HDPE SEAM 
s.,,,,;PE: Fusion Weld 

PGLJOBI: G100198 
Crosshead St,Hd: 2 lnlmin 

CAD t:.v'ALUAIIUN 
Locus PROJECT MAXIMUM 

of SPEC. SPECIMEN STRENGTH 
BreAk 1/bl/n width! N11"Bt=R I/Mn ...,;,hi 
BRK 1 Outside 118 
BRK 2 Outside 130 
BRK 3 Outside 120 
BRK 4 Outside 128 
BRK 50utside 124 

AVG: 124 \/ 
STD. DEV. 5 

1 Inside 116 
2 Inside 120 
3 Inside 121 
4 Inside 126 
5 Inside 122 

121 AVG: 121 t/ 
STD. DEV. 4 

BRK 1 Oulside 148 
BRK 2 Outside 152 
BRK 3 Outside 150 
BRK 4 Outside 146 
BRK 5 Outside 140 

AVG: 147 -
STD. DEV. 5 

I Inside 122 
2 Inside 140 
3 Inside 122 
4 Inside 124 
5 Inside 116 

121 AVG: 125 v 
STD.DEV. 9 

, 

,/ 

~ 

--e:7rr 
OC'dBy: ~ .. -

TESTMETHOO: ~ 
DATE REPORT: 23-Mar-10 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

l%1 BRt=AK 1/bl/n w/dthl 
0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: A01 
A02 
AD-Wl.D 
SE1 
SE2 
SE.3 
BRKI 
8RK2 
AD-BRK 
HT 

ADHESION FAILURE. SPECIMENS DELAMI.NATEO UNDER THE BEAD. 
ADHESION FAft.URE. AD ADHESION FAILURE. 

8RK BREAK IN SHEETING. 
SE1 BREAKAT OUTER EOGE OF SEAM. 
SE2 BREAK AT INNER EOGE OF SEAM. 
A().aRI( BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PLANE OF THI: SHEET. 

SIP 

BREAK THROUGH THE Fl.LET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (fo< PEEL~ 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE Of HOTTACI< 
SEPARATION IN THE PLANE OF THE SHEET. 

8'1 f«tPtint the data and ret:ufts prescnttd on this report, the Olent •crtts to limit th• l •bllity ot Pre-cblon GtoSYftthetk Llib«atoritt from a en1 1nd al other pa,rt1.s for d11ffls °" luUfl, due to the use ot this d.lta, to the cos-t for the 
re1p«tive tests presented In thb ftport; and lhe Olent •"tu 10 lndfft'l,nify •n4 hold harmlcu Pr.cl.lion Geo,ynlhctk l.abont0tlt1 (,om aMI 111Jnst •II ll•bilrtles-,.. ti«us ol the lfOffffl,ffltloned limit 

P Precision Geosvnthetlc Laboratories ~ ~1~[lJ 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam TestlnR 

DATE REC'D: 23-Mar-10 
Crosshead Soead: 2 lnlmin 

SEAM PEEL AND SHEAR TEST AES UL TS 

MATERIAL: HOPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOBII: G100198 
Cross/lead Speed: 2 In/min 

-~ 
OC'dBy: B~o 

TEST METHOD: AS I M 8392 
DATE REPORT: 23-Mar-10 

sHt:'AR EVAlllATmN PEEL EVALUATION 
MAXIMUM " Locus 

SAMPLE PGL STRENGTH Elongation of 
ID ,..,.,NTR,.,, II '""in widrh' Br-·k 

DS-9 65119 180 >50% BRK 
S32/$30 181 >50% BRK 

183 >50% BRK 
184 >50% BRK 
182 >50% BRK 

I 

AVG. 182 ./ 
STD. DEV. 2 

BREAK DESCRIPTION (ASTM D6392 FUSION): EXTRUSION: 
AD ADHESION FM.URE. 
BRK BREAK IN SHEETING. 
SE1 BREAK AT OUTER EDGE Of SEAM. 
SE2 BREAK AT INNER EOGE OF SEAM. 
AO-BRK BREAK IN FIRST SEAM AFTER SOME AOtlESION FAILURE. 
SIP SEPARATION JHTHE PWlf Of THE SHEET. 

PROJECT 
SPEC. 

m.r,n """'h' 

121 

AD1 
AD2 
AD-VvtD 
se1 
SE2 
SE3 
8RK1 
BRK2 
Al).8RK 

HT 
SIP 

MAXIMUM " LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMAER 11blln widrh1 -~· BREAK 
1 Outside 120 0 SE1 
2 Outside 138 0 SE1 
3 Outside 120 0 SE1 
4 Outside 126 0 SE1 
5 Outside 108 0 SE1 

AVG: 1227 
STD. DEV. 11 

1 Inside 130 0 SE1 
2 Inside 115 0 SE1 
3 Inside 120 0 SE1 
4 Inside 126 0 SE1 
5 Inside 122 0 SE1 

AVG: 123 ,/ 
STD. DEV. 6 

ADHESION FAILURE. SPECIMENS DELAMLNA TEO UNDER THE BEAD. 
ADHESION FAil.URE. 
BREAK THROUGH TtiE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EOGE OF SEAM (101 PEEL ONV) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK JH FIRST SEAM AFTER SOME ADHESION FAl.llRE. 
BREAK AT EOGE OF HOT TACK 
SEPARATION lN THE PLANE OF THE StlEET. 

PROJECT 
SPEC. 

llblln widrhl 

91 

91 

IY tee~ die datl and re1uru p,t1«1ttd on this,~ it.. Cltftt acrtu to ht tM bblityol "edsion G~ labontoria tromCleM and .. otfMt p,a,t;a to, dMns on Wua, due to die ~ot this datt, &otht cott lot th• 
,esptctivt tests presentt'd In thb reP«t; and the Oitnl acrtff to lndcmntty and hol41'1.affl'lltn Prt<ls.lon Gt0synthetk LaboratOtles from and qalnst atl 11-.blfidu In excns of the .afore.menUoned limit. 

P Precision G. ,thetlc Laboratories ~~!~ ! 
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March 25, 201 0 

Mike Minch 
Geosyntec Consultants 
475 14111 Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of eight (8) HOPE Seam samples specified 
on the proceeding sheet which were received on March 25, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laboratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet1c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Faffed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

'1 
Carmelo V. Zantua 
Technical/laboratory Director 

Enclosure: (Job No. G100210) 

Form •118 Rev. 3.0 Revised 01/05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
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cuENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 0100210) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 25, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

V'7 ® ·P·1 P7/P6 
QS D P-2 P5/P1 
~ D P-3 P15/P14 
QS -P-4 P18/P19 

0S-S-1 O S36/S35 
DS-S-11 S41/S37 
DS-S-12 S42/S43 
DS-S-13 P42/P43 

TESTS REQUIRED: 

TEST METHOD 

ASTM D6392 
ASTM 06392 

DATE REPORTED: March 25, 2010 

PGLCONTROLNUMBER 

65166 
65167 
65168 
65169 
65170 
65171 
65172 
65173 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 to 4. 

PRECISION GEOSYNTHETIC LABORATORIES 

lnlUal: CIVZ #:0.18 

DATE: 03/25/2010 

Carmelo V. Zantua 
T echnicaVLaboratory Director 

Foon #1 18 Rev. 3.0 Revised 01/05110 
1160 North GIibert Street, Anaheim, CA. 92801 , Tel# 714-520-9631, Fax#714-520-9637 



LIENT: Geosyntec Consultants 
,OJECT: Kekaha LF seam Testing 

DATE REC'D: 25-Mar-10 

CrossMad SDHd: 2 In/min 

MAXIMUM 
SAMPLE POL STRENGTH 

1n r.rw"'""' 1 ,,..A'n ,...,_,,, 

DS-P-1 65166 186 
P7/P6 186 

187 
190 
187 

AVG. 187 v 
STD. DEV. 2 

DS-P-2 65167 169 
P5/P1 171 

168 
170 
170 

I 
AVG: 170 V 

STD.DEV. 1 

" E/ongsr/on 

>50% 
>50% 
> 50% 
>50% 
>50% 

>50% 
>50% 
>50% 
>50% 
> SOo/o 

SEAM PEEL AND SIR TEST RESULTS 
IAL: HDPE SEAM 

s TYPE: Fusion Weld 
POL.JOB II: 0100210 

Crosshfad St>Hd: 2 lnlmln 
ct C: V Si.LUA,/ ILJ II 

Locus PROJECT MAXIMUM 
of SPEC. SPECIMEN STRENGTH 

e,, .. k I/bl/~ .. ~hi &IIIMl2t::C IIMn """"hi 
BAK 1 Outside 126 
BAK 20utslde 124 
BAK 3 Outside 122 
BAK 4 Outside 122 
BAK 5 Outside 125 

AVG: 124 i/ 
STD.DEV. 2 

1 Inside 157 
2 lnsido 120 
3 Inside 126 
4 Inside 116 
5 Inside 152 

121 AVG: 134 V 

STD. DEV. 19 
BAK I Outside 160 
BRK 2 Outside 158 
BAK 3 Outside 156 
BRK 4 Outside 137 

I 

BAK 5 Outside 150 / 
AVG: 152 ./ 

STD. DEV. 9 
1 Inside 142 
2 Inside 146 
3 Inside 144 
4 Inside 136 
5 Inside 138 I 

121 AVG: 141 V 

STD. DEV. 4 

~ OC'dBy: B 
TEST METHOD: 
DATE REPORT: 25-Mar-1 0 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

IOI.I BR"~" IIMnw"'thl 
0 SEI 
0 SEI 
0 SE1 
0 SE1 
0 SE1 

91 

0 SEI 
0 SEI 
0 SE1 
0 SE1 
0 SEI 

91 

0 SE1 
0 SEI 
0 SEI 
0 SEI 
0 SEI 

91 

0 SEI 
0 SEI 
0 SEI 
0 SEI 
0 SEI 

91 

BREAK OESCRIPTlON (ASTM 06392 FUSION): EXTRUSIOH: AOI 
A02 
AO-Wl.O 
SEI 

AOIIESION FAIi.URE. SPECIMENS DElAMINATEO UNDER TKE BEAD, 
ADHESION FAIi.URE. AD ADIIESION FAIi.URE. 

BRK 8REAK IH SHEETING. 
SE I 8REAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AO,l!RK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PIAN£ OF THE Sf!EET. 

SE2 
SEl 
SRJ(I 

8RK2 
A0-8RK 
HT 
SIP 

BREAK THROUGH THE FILLET. 
BREAK AT 80TTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT 80TTOM EDGE OF SEAM (r« PEEL orly) 
BREAK 1H 80TTOM SH1:ETING. 
BREAK IN TOP SHEETIIG. 
BREAK 1H FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EOGE OF f!OTTACK 
SEPARATION IN THE PLANE Of THE SHEET. 

IV a.cttptinc the dltl •M rHi,;u p,e:,fflttd Oft .. ft:f*\. the Cik-nt att"1 to ltffiit the li1bfllty of P,ld1totl Gto1Vl'lttlttl< L1bot1Ultle1 ttom Cll~t W .. ~ ,-15" for tit.mt on h.u,e,, dwe to the UH ot thols d111, to tht cc»t fo, the 
tt1p-K1ive tt1U p-rtJttlltd II\ this ttport,; ef'WI tht Otnt .. ,..,. t.o Wlcl.,.,.,,, ln4 hold harmla:u f'rtdt'lon Gt0tynthttk Ubonu:wltt trom e.ncl 1.11J1ut 1JI lttbllltie.11ft uc.n ct lht efo,~e,d limit, 

P Precision Geosvnlhellc Labor11lorles ~ j1i~~ - ····· 



CUENT: Geosynt,c Consultants 
PROJECT: Kekshs LF Sesm Testing 

DATE REC'D: 25-Mar-10 
Crosshead Speed: 2 lntmrn 

MAXIMUM 
SAMPLE PGL STRENGTH 

1n , 11-11n .. .1..,.h1 

DS-P·3 65168 188 
P15/P14 188 

181 
184 
188 

AVG. 186 ,/ 
STD.DEV. 3 

DS-P-4 65169 162 
P18/P19 163 

162 
163 
162 

' 
AVG: 162 V 

STD. DEV. 1 

" Elongation 

>50% 
>50% 
>50% 
>50% 
>50% 

>50% 
> 50o/. 
>50% 
> SOo/• 
>50% 

SEAM PEEL ANO SHEAR TEST RESULTS 

MATERIAL: HOPE SEAM 
SEAM TYPE: Fusion Weld 

PGL JOB I : G100210 
Cl'ouheMI SDeett: 2 Wmln 

. r: . I I IIA //(.J 'ti 

Loew PROJECT MAXIMUM 
of SPEC. SPECIMEN STRENGTH 

BrP•• IIM• "''""' ' ""'B"D HM,,.-.,, 
BRK 1 Outside 125 
BRK 2 Outside 123 
BRK 30utslde 122 
BRK 4 Outside 132 
BRK 50utslde 122 

AVG: 125 / 
STD.DEV. 4 

1 Inside 118 
2 Inside 118 
3 Inside 118 
4 Inside 118 
5 Inside 114 

121 AVG: 117 V 
STD. DEV. 2 

BRK 1 Outside 145 
BRK 20utsido 154 
BRK 3 Outside 142 
BRK 4 Outside 151 
BRK 50utsldo 141 

AVG: 147 "' 
STD. DEV. 6 

1 Inside 138 
2 Inside 144 
3 Inside 146 
4 Inside 148 
5 Inside 143 , 

121 AVG: 144 -
sro. DEV. 4 

-or::r 
OC'd By: Bt90 

TEST METHOD: AS I M6392 
DA TE REPORT: 25-Mar-10 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

""' BREAK 1/blln widl/11 
0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SEI 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 $El 
0 SEI 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

BREAK DESCRIPTION !ASTM 0092 FUSION): EXTRUSION: -ADI 
A02 
Al>WU) 

SEI 

ADHESION FAILURE. SPEC#.ENS OEI.AMINATED UNDER THE 800. 
ADHESION FAllURf. AO ADHESION FAllURE. 

8RK BREAK IN SHEETING, 
SEI BREAK AT OUTER EOGe OF SEAM. 
SU BREAK AT INNER EOGe Of SEAM. 
A0-8RK 8REAK IN FIRST SEAMAFWI SOME ADHESION FAlURE. 
SIP SEJ>AAATION IN THE PlANE Of THE SHEET. 

SE2 
SE3 
8RK1 
BRK2 
AD-BRK 
KT 
SIP 

BREAK TKROUGH THE ALLET. 
BREAK AT BOTTOM EDGE Of SEAM. 
8REAKATTOPEDGEOfSEAM. 
BREAI< AT BOTTOM EOGe OF SEAM (1of PEEL ody) 
8REAK IN BOTTOM SHEETING. 
8REAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTEJt SOME ADHESION FAlURf. 
8REAK AT EDGE OF HOTT ACK 
SEPARATION IN THE PLANE OF THE SHEET. 

IV 1cuptlf\C tht cMtl 11'14 ,-.ulb Pftu,nted Clft ttlh ,-,o,t. tht Cn.nt Ill'"' to hk the ltbillty of "tcWoft Gtotynthttk Llbo,.\onts trom Clltnl ind 111 otht, p1rutt for d1lm.s on luun. d\lt to tht u.se ol tNt 4•u. to tht co.st fot the 
tt..spt<'tN\t IHU fftiMte4 II\ ttlil ,.,on: and tht OIMt .,, .. , to lndt.mnlfl( and hold ha,mltu Prtdtlon Geo.synthttk Uborltoth.s from Md 1111rut" lltltlidn In ewcn.s ol tM lfotWMndoned limit. 

P Precision G 1he11c Laboratories ~ ji. 



./ENT: Geosyntec Consultants 
,-r10JECT: Kekaha LF Seam Testing 

DA TE REC'D: 25-Mar-10 
Crosshead Speed: 2 in/min 

SEAM PEEL AND S' ·- '\R TEST RES UL TS 

,. /AL: HDPE SEAM 
SEAM TYPE: Fusion Weld 
PGLJOB#: G100210 

Crosshead Speed: 2 in/min 

-or.·.,... 
QC'dBy: s:g 

TEST METHOD: AS I M6:,:12 
DATE REPORT: 25-Mar-10 

SHE 4R EVALUATION PEEL EVALUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# 1/b/in width' BrRak 

DS-S-10 65170 181 >50% BRK 
S36/S35 180 >50% BRK 

181 >50% BRK 
180 >50% BRK 
178 >50% BRK 

. 
AVG. 160 ,/ 

STD. DEV. 1 
DS·S-11 65171 170 >50% BRK 
541/S37 171 >50% BRK 

172 >50% BRK 
174 >50% BRK 
171 >50% BRK 

/ 

AVG: 172 i/ 
STD. DEV. 1 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SEt BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

l/b/inwidthl 

121 

121 

ADI 
AD2 
AD-'M.D 
SE! 
SE2 
SE3 
BRK1 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
N11MBER 'lb/in width' 1%1 BREAK 
1 Outside 122 0 SE1 
2 Outside 122 0 SE1 
3 Outside 122 0 SE1 
4 Outside 122 0 SE1 
5 Outside 116 0 SE1 

AVG: 121 -./ 
STD. DEV. 3 

1 Inside 134 0 SE1 
2 Inside 126 0 SE1 
3 Inside 124 0 SE1 
4 Inside 154 0 SE1 
5 Inside 121 ' 0 SE1 

AVG: 132 V 
STD. DEV. 13 
1 Outside 116 0 SE1 
2 Outside 126 0 SE1 
3 Outside 118 0 SE1 
4 Outside 130 0 SE1 
5 Outside 120 0 SE1 

AVG: 122 
STD. DEV. 5 

1 Inside 126 0 SE1 
2 Inside 120 0 SE1 
3 Inside 118 0 SE1 
4 Inside 141 0 SE1 
5 Inside 120 I, 0 SE1 

AVG: 125 ,/ 
STD. DEV. 9 

ADHESION FAILURE. SPECIMENS OELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAKATTOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

1/blin width' 

91 

91 

91 

91 

By acceptlng the data and results pruented on this report, the Client aaref':S to limit the llabilltyof Pretlslon Geosynthetic laboratories from Clltnt and 111 other parties for claims on Issues, due to the use of this data, to the cost tor the 
re-sptctive tests presented ln this report; and the Client aa,eu to Indemnify and hoad harmltu Ptedslon Ge<nynthttk Laboratories from and 11alrut afJ Uabllltlu In excess of the aforementioned flmit. 

P Precision Geosvnthetlc Laboratories ~ ~1i! ~~:] 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testing 

DATE REC'D: 25-Mar-10 
Crosshead Speed: 2 in/min 

SEAM PEEL AND SHEAR TEST RESULTS 

MATERIAL: HOPE SEAM 
StEAM TYPE: Fusion Weld 

PGLJOB#: G100210 
Crosshead Speed: 2 In/min 

-t:::JCF 
QC'dBy: B~o 

TEST METHOD: AS I M6392 
DATE REPORT: 25-Mar-10 

SHE 4R cv'ALUATlvN PEEL EVALUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# 1/bl/nwidth) Break 

DS-S-12 65172 181 >50% BRK 
$42/$43 182 >50% BRK 

183 >50% BRK 
Fusion 184 >50% BRK 

186 >50% BRK 

/ 

AVG. 183 i/ 
STD. DEV. 2 

DS-S-13 65173 173 >50% BRK 
P42/P43 172 >50% BRK 

171 >50% BRK 
Extrusion 171 >50% BRK 

172 >50% BRK 

, 
AVG: 172 V 

STD. DEV. 1 
BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SEI BREAK AT OUTEREOGEOF SEAM. 
SE2 BREAK AT INNER EOGE OF SEAM. 
AO-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

1/blin wldthl 

121 

121 

AD1 
A02 
AO-WI.D 
SE1 
SE2 
SE3 
BRK1 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER fib/In width I 1%1 BREAK 
1 Outside 122 0 SE1 
2 Outside 126 0 SE1 
3 Outside 150 0 SE1 
4 Outside 149 0 SE1 
5 Outside 118 0 SE1 

AVG: 133 V 
STD. DEV. 15 

1 Inside 158 0 SE1 
2 Inside 156 0 SE1 
3 Inside 136 0 SE1 
4 Inside 158 0 SE1 
5 Inside 118 0 SE1 

AVG: 145 i/' 
STD. DEV. 18 
1 Outside 108 0 SE3 
2 Outside 118 0 SE3 
3 Outside 104 0 SE3 
4 Outside 120 0 SE3 
5 Outside 112 . 0 SE3 

AVG: 112 V 
STD. DEV. 7 

1 Inside N/A 
2 Inside 
3 Inside 
4 Inside 
5 Inside 

AVG: 
STD. DEV. 

ADHESION FAILURE. SPECIMENS DElAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EOGE OF SEAM. 
BREAK AT TOP EOGE OF SEAM. 
BREAK AT BOTTOM EOGE OF SEAM (fOf PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EOGE OF HOTTACK 
SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

fib/In widthl 

91 

91 

78 

8y M:Ceptlng the data and resu1ts presented on thb rtport,, the C1lent •arees to Amit th• llabUltyof Precision Geosynthctic Labof'ltorles from Olent and all other partle.s for claims on bsuu, due to the use of this daU., to the cost for the 
r~sp,Ktive tesu p,estnttd In this report; and the Oient aerees to indemnify and hold harmless Precision Geosynthetk LlboratoriH from and qalnst 111 INlbllitits tn excess of the aforementioned limit. 

P Precision- G, lhetlc Laboratories 

a0900l · 2000 
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g-"" Precision Geosynthetic Laboratories ----~ ~ 

March 27, 2010 

Mike Minch 
Geosy6!tec Consultants 
475 14 Street, Suite 400 
Oakland, CA 94612 

RE: Kekaha LF Seam Testing 

Dear Mr. Minch: 

Thank you for consulting Precision Geosynthetic Laboratories (PGL) for your material testing 
needs. 

Enclosed is the final laboratory report for the testing of eight (8) HOPE Seam samples specified 
on the proceeding sheet which were received on March 27, 2010. 

It shall be noted that the samples tested are believed to be true representatives of the material 
produced under the designation herein stated. In addition, the attached laQOratory tests results 
are considered indicative only of the quality of samples/specimens that were actually tested. The 
appropriate test methods hereby employed are based on the current and accepted industry 
practices. Precision Geosynthet,c Laboratories neither accepts responsibility for nor makes 
claims to the intended final use and purpose of the material. 

By accepting the data and results presented on this report, the Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective tests presented in this report; and the Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all 
liabilities in excess of the aforementioned limit. 

The test data and all associated project information shall be held confidential and not to be 
reproduced and/or disclosed to other parties except in full and with prior written approval from 
pertinent entity duly authorized by the respective client or from the client itself. 

It is a policy of the company to keep physical records of each job for two (2) years commencing 
from the date of receipt of the samples and keep its corresponding electronic file for seven (7) 
years. Failed seam samples are kept for two (2) years and good seam samples are 
disposed of after two (2) weeks. On the other hand, should you need us to keep them at 
longer time, please advise us in writing. 

Should you have any questions or if we may be of further service to you, please do not hesitate 
to contact us at telephone number: 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

~ 
Carmelo V. Zantua 
Technical/Laboratory Director 

Enclosure: (Job No. G100217) 

Form #118 Rev. 3.0 Revised 01/05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631 , Fax#714-520-9637 
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CLIENT: GEOSYNTEC CONSULTANTS 
PROJECT: Kekaha LF Seam Testing 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G100217) 

MATERIAL DESCRIPTION: HOPE seams 

SAMPLES SENT BY: Chris Scott, Geosyntec Consultants 

DATE RECEIVED: March 27, 2010 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS-P-5 P21/P22 
DS-P-6 P21/P22 
DS-P-7 P24/P25 
DS-P-8 P28/P29 
DS-P-9 P31/P32 
DS-P-10 P34/P33 
DS-P-11 P37/P38 
DS-P-12 P40/P41 

TESTS REQUIRED: 

TEST METHOD 

ASTM D6392 
ASTM D6392 

DATE REPORTED: March 27, 2010 

PGL CONTROL NUMBER 

65190 
65191 
65192 
65193 
65194 
65195 
65196 
65197 

DESCRIPTION 

Shear Bonded Strength 
Peel Adhesion 

TEST CONDITIONS: The samples were conditioned for a minimum of one hour in the 
laboratory at 22 ± 2°C (71.6 ± 3.6°F) and at 60 ± 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 to 4. 

PRECISION GEOSYNTHETIC LABORATORIES 

Initial: tJVZ #:0.13 

DATE: 03/27/2010 

Carmelo V. Zantua 
TechnicaVLaboratory Director 

Form #118 Rev. 3.0 Revised 01/05/10 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 



'LIENT: Geosyntec Consultants 
. • 10JECT: Kekaha LF Seam Testing 

DATE REC'D: 27-Mar-10 

Crosshead Speed: 2 in/min 

SEAM PEEL AND ~· . ..,AR TEST RESULTS 

¾!AL: HOPE SEAM 
SEAM 7YPE: Fusion Weld 

PGLJOB#: G100217 
Crosshead Speed: 2 In/min 

-e:;r·-
QC'dBy: By 

TEST METHOD: AS I M 1J6J\J7"" 
DATEREPORT: 27-Mar-10 

"'""'AR EVALUATION PEEL EVALUATION 
MAXIMUM % Locus 

SAMPLE PGL STRENGTH Elongation of 
ID CONTROL# 1/b(in width I Break 

DS·P-5 65190 188 >50% BRK 
P21 /P22 188 >50% BRK 

189 >50% BRK 
Fusion 187 >50% BRK 

189 >50% BRK 

, 
AVG. 188 V 

STD. DEV. 1 
DS-P-6 65191 160 >50% BRK 

P21 /P22 172 >50% BRK 
164 >50% BRK 

Extrusion 157 >50% BRK 
168 >50% BRK 

, 
AVG: 164V 

STD. DEV. 6 
BREAK DESCRIPTION (ASTM D6392 FUSION): EXTRUSION: 
AD ADHESION FAILURE. 
BRK BREAK IN SHEETING. 
SE1 BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

t/blin widthl 

121 

1?1 

AD1 
AD2 
AD-WLO 
SE1 
SE2 
SE3 
BRK1 
BRK2 
AD-BRK 
HT 
SIP 

MAXIMUM % LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER I/Mn width I 1%) BREAK 
1 Outside 120 0 SE1 
2 Outside 132 0 SE1 
3 Outside 140 0 SE1 
4 Outside 134 0 SE1 
5 Outside 126 , 0 SE1 

AVG: 130 v 
STD. DEV. 8 

1 Inside 120 0 SE1 
2 Inside 126 0 SE1 
3 Inside 136 0 SE1 
4 Inside 127 0 SE1 
5 Inside 127 / 0 SE1 
AVG: 127 " 

STD. DEV. 6 
1 Outside 131 0 SE3 
2 Outside 126 0 SE3 
3 Outside 122 0 SE3 
4 Outside 126 0 SE3 
5 Outside 131 0 SE3 

AVG: 127 V 
STD. DEV. 4 

1 Inside N/A 
2 Inside 
3 Inside 
4 Inside 
5 Inside 

AVG: 
STD. DEV. 

ADHESION FAILURE. SPECIMENS DELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (for PEEL only} 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

1/b/in width' 

91 

91 

78 

By acceptinc the data and results presented on thl.s report. the cnent a,rees to limit the liability of Prtdslon Geosynthetk Laboratorlti from Oient and all other parties for claims on juutt, due to the use ofthls d.ata, to th cost for the 
respective tests presented in this report; and the Oient 11rees to lndtmnlfy and hold harmless Precision Geosynthetk Labontoriu from a nd aaairu-t all liabilities In excess of the aforementioned limit. 

P Precision Geosvnthetlc Laboratories ~ 1""71~~~ . *~!':= O lt ,\.)1 
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CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam Testln{1 

DATE REC'D: 27-Mar-10 
Crosshead Soeed: 2 in/min 

SEAM PEEL AND SHEAR TEST RESULTS 
MATERIAL: HDPE SEAM 

SEAM TYPE: Fusion Weld 
PGLJOB#: G100217 

Crosshead Speed: 2 In/min 

-~ 
OC'd By: Btf o 

TEST METHOD: AS I M6392 
DATE REPORT: 27-Mar-10 

:srtt:AR ~VALUATIVIV PEEL EVALUATION 
MAXIMUM " Locus 

SAMPLE PGL STRENGTH Elongarlon of 
ID CONTW" II llblfnuMthl e, ... k 

DS-P-7 65192 180 >50% BAK 
P24/P25 189 >50% BAK 

188 >50¾ BAK 
189 >50% BAK 
189 >50% BAK 

, 
AVG. 187 ,/ 

STD. DEV. 4 
DS-P-8 65193 187 >50% BAK 

P28/P29 186 >50% BAK 
190 >50% BAK 
183 >50¾ BAK 
182 >50% BAK 

' 

AVG: 186 ,/ 
STD. DEV. 3 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: 
AD AOHESION FAILURE. 
BRl< BREAK IN SHEETING. 
SE1 BREAK AT OUTER EDGE OF SEAM. 
SE2 BREAKAT INNER EDGE OF SEAM. 
AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE PlANE OF THE SHEET. 

PROJECT 
SPEC. 

1I/vln wldthl 

121 

121 

AD1 
AD2 
~WU> 
SE1 
SE2 
SE3 
BRK1 
BRX2 
AD-8RK 
KT 
SIP 

MAXIMUM " LOCUS 
SPECIMEN STRENGTH INCURSION OF 
NUMBER llblinwldrhl /"I BREAK 
1 OUtside 122 0 SE1 
20Utslde 123 0 SE1 
30Utside 125 0 SE1 
4 Outside 135 0 SE1 
50utside 122 0 SE1 

AVG: 126 .,/ 
STD. DEV. 6 

1 Inside 122 0 SE1 
2 Inside 123 0 SE1 
3 Inside 121 0 SE1 
4 Inside 121 0 SE1 
5 Inside 122 , 0 SE1 

AVG: 122 V 
STD. DEV. 1 
1 Outside 121 0 SE1 
2 Outside 120 0 SE1 
3 Outside 131 0 SE1 
4 Outside 123 0 SE1 
50utslde 121 0 SE1 

AVG: 123 v 
STD.DEV. 4 

1 lnslde 120 0 SE1 
2 lnslde 118 0 SE1 
3 Inside 122 0 SE1 
4 Inside 120 0 SE1 
5 Inside 119 0 SE1 

AVG: 120 o/ 
STD. DEV. 1 

ADHESION FAILURE. SPECIMENS DELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. 
BREAK THROUGH THE FD.LET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAKATTOPEOGEOFSEAM. 
BREAK AT BOTTOM EDGE OF SEAM (I°' PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAM AFTER SOME ADHESK>N FAIi.URE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION IN THE PLANE OF THE SHEET. 

PROJECT 
SPEC. 

1/b/Tn .,,,,.,,h) 

91 

91 

91 

91 

By •cceptinc the dlta and resutts preunttd on this report. tht Client •&rHi lo llmlt the lilblllty of Predslon Geosynthttlc l.lbontorlt.s from Clltnt and 111 othtr jNrtlti for claims on i.uues, due to tht use of this d~ta, to tht cost for tht 
r11ptdtvt I.tits p,esenttd in th1$ rtP«t and the Cf1tnt ICltts to Indemnify and hold humleu Prtcblon Geosynthttk Laboratories from and ttainst au lilbUidtt In 1.xcn.1 of the 1fo,1mtntioned limit. 

P Precision Q ,thetlc Laboratories 

-,OtoOl + XIOO 

~ l l~ ~t] 



'.LIENT: Geosyntec Consultants 
.OJECT: Kekaha LF Seam Testing 

DATE REC'D: 27-Mar-10 
Crosshead Speed: 2 in/min 

MAXIMUM 
SAMPLE PGL STRENGTH 

ID COWTROl.11 nMnwldrhl 
DS·P-9 65194 158 
P31/P32 163 

164 
158 
163 

AVG. 161 V 
STD. DEV. 3 

DS-P-10 65195 186 
P34/P33 185 

189 
188 
186 

/ 

AVG: 187 v' 
STD. DEV. 2 

" Elongation 

>50% 
>50% 
>50% 
>50% 
>50% 

>50% 
>50% 
>50% 
> 50% 
>50¾ 

SEAM PEEL AND Sl-ll:ARTEST RESULTS 

?/AL: HOPE SEAM 
St.. ... fYPE: Fusion Weld 

PGLJOS#: G100217 
Crosshead $/)ffd: 2 In/min 

!l'i c VALl!ATIV 11 

Locus PROJECT MAXIMUM 
of SPEC. SPECIMEN STRENGTH 

Break """n widrhl NUMBER llblinwfdrhl 
BAK 1 Outside 140 
BAK 2 Outside 146 
BAK 3 Outside 149 
BAK 4 Outside 148 
BRK 5 Outside 149 

AVG: 141 v 
STD. DEV. 4 

1 Inside 133 
2 Inside 130 
3 Inside 140 
4 Inside 133 
5 Inside 139 

121 AVG: 135 rl' 
STD. DEV. 4 

BAK 1 Outside 119 
BRK 2 Outside 121 
BRK 3 Outside 123 
BRK 4 Outside 126 
BAK 5 Outside 132 , 

AVG: 124 ol' 

STD. DEV. 5 
1 Inside 146 
2 Inside 140 
3 Inside 133 
4 Inside 129 
5 Inside 122 

121 AVG: 134 V 

STD. DEV. 9 

.,. 

i,, 

~e:;r-~ 
QC'dBy: By 

TEST METHOD: AS IM DbJ~r 
DATE REPORT: 27-Mar-10 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

1%1 BRt=AK ""'in """'hi 
0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 SE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: AD1 
AD2 
AD-'M.D 
SE1 
SE2 
SE3 
BRK1 
BRK2 
Al),8RK 

HT 

ADHESION FAILURE. SPECIMEHS OELAMINA TEO UH DER THE BEAD. 
ADHESIOH FAR.URE. AO AOHESIOH FAIi.URE. 

BRK BREAK IN SHEETING. 
SE1 BREAK AT OUTER EOGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AO.BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATIOH IN THE PLANE OF THE SHEET. 

SIP 

BREAK THROUGH THE FILLET. 
BREAK AT BOTTOM EOGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (lo< PEEL only) 
BREAK IN BOTTOM SHEETIIIG. 
BREAK IN TOP SHEETING. 
BREAK IN FlRST SEAM AFTER SOME ADHESION FAILURE. 
BREAK AT EDGE OF HOT TACK 
SEPARATION Ill THE PLANE OF THE SHEET. 

Iv acc:~pbnf. tht dtta •nd ,esutts prtMntfd on this r•PQrt. tM C5tnt ..,,e«s to I.nit it.. hbilq' ol PrechJon G-eosynthcek: ~tofia from Clfflt •Mal OV!f:f ~rtiff for dtiml on luues. due to tM w.e of this d.1t., to the cost for the 
rtspN:tfllt tests presented In thls report; ind the Clltnt 11rtts to lndtmnify and hold harmlw Prtclslon Geosynthttic Laboratortts from and acal'nst an lllbllldts In txctu of the afOftmtntk>ntd fimit, 

P Precision Geosvnthatlc Laboratories 

~--ri~ r~ 1 
c::::J~ ij~ ~ --- ·- · 



CLIENT: Geosyntec Consultants 
PROJECT: Kekaha LF Seam TestlnR 

DATE REC'D: 27-Mar-10 
Cross/lead Spe«J: 2 Wmin 

MAXIMUM 
SAMPLE PGL STRENGTH 

ID rt'WTROL# fib/in wldthl 
OS-P-11 65196 163 
P37/P38 168 

166 
170 
168 

AVG. 167 ,/ 
STD. DEV. 3 

DS-P-12 65197 177 

P40/P41 182 
184 
184 
181 

/ 

AVG: 182 V 
STD. DEV. 3 

" Elongation 

>50% 
>50% 
>50¾ 
>50% 
>50% 

>50% 
>50% 
>50% 
>50% 
>50% 

SEAM PEEL AND SHEAR TEST RESULTS 
MATERIAL: HOPE SEAM 

SEAM TYPE: Fusion Weld 
PGLJOBI: G1O0217 

Cross/lead Speed: 2 Wmin 
IR,:. 'A1 11A/IU f 

Locus PROJECT MAXIMUM 
of SPEC. SPECIMEN STRENGTH 

Br~·k fib/In widthl NUMBER fib/In width> 
BRK 1 OUtside 155 
BRK 20Utside 156 
BRK 3 Outside 154 
BRK 4 Outside 157 
BRK 5 Outside 153 

AVG: 155 v' 
STD. DEV. 1 

1 Inside 139 
2 Inside 145 
3 Inside 150 
4 Inside 150 
5 Inside 143 

121 AVG: 1451/ 
STD. DEV. 5 

BRK 1 Outside 139 
BRK 20utside 127 
BRK 3 Outside 129 
BRK 4 Outside 132 
BRK 50utside 118 

AVG: 129 V 
STD. DEV. 8 

1 Inside 127 
2 Inside 122 
3 Inside 119 
4 Inside 122 
5 Inside 120 / 

121 AVG: 122 -
STD. DEV. 3 

-ou 
QC'dBy: B~o 

TEST METHOD: AS I M 6392 
DATE REPORT: 27-Mar-10 

PEEL EVALUATION 

" LOCUS PROJECT 
INCURSION OF SPEC. 

/'It.I BREAK fib/In width l 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

, 0 SE1 
91 

0 sE1 
0 SE1 
0 SE1 
0 SE1 
0 sE1 

91 

0 sE1 
0 SE1 
0 SE1 
0 SE1 
0 SE1 

91 

0 sE1 
0 SE1 
0 SE1 
0 sE1 
0 SE1 

91 

BREAK DESCRIPTION (ASTM 06392 FUSION): EXTRUSION: ADI 
AD2 
A!W,'1.0 
SE1 

ADHESION FAILURE. SPECIMENS OELAMINATED UNDER THE BEAD. 
ADHESION FAILURE. AD ADHESION FAILURE. 

8RK BREAK IN SHEETING. 
SE1 BREAK AT OIJTER EDGE OF SEAM. 
SE2 BREAK AT INNER EDGE OF SEAM. 
AO-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN THE Pt.ANE OF THE SHEET. 

SE2 
SE3 
BRKt 
8RK2 
Al).BRJ< 
HT 
SIP 

BREAK THROUGH THE Fl.LET. 
BREAK AT BOTTOM EDGE OF SEAM. 
BREAK AT TOP EDGE OF SEAM. 
BREAK AT BOTTOM EDGE OF SEAM (for PEEL only) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN FIRST SEAMAFTcR SOI.EADHESION FAIi.URE. 
BREAK AT EDGE OF HOTTACK 
SEPARATION IN THE PLANE OF THE SHEET. 

By •cceptinc the d1t1 ,nd results presented on this rtpon. th• cn, nt ,,,, .. to limit the IMblltty of Prtcldon Geosynthttl( Laboratortes f,om Clltnt and 111 other p1rUes for,1,1ms on luues, due to the ult of thls d1ta, to the cent for lhe 
rupective tHU presented in thls ,eport,; •nd the Client •crees to indemnify ind hold h1rmJts.S Predslon Geosynthetlc Ubotatorlfl: from ind 111lnst 111 11,bWltlts ,n e>cc.ss of lhe 1fortm.ntlonfd limit. 

P Precision G ithetlc Laboratories 

.., __ 
~~1~·~ 



P Precision Geosynthetic Laboratories 

Mike Minch 
Geosy6/tec Consultants 
475 14 Street, Suite 400 
Oakland, CA 94612 

Dear Mr. Minch: 

Thank you for oonsutting Precision Geosynthetic Laboratories (PGL) for your material testing needs. 

Enclosed is the final laboratory repo11 for the seam testing of one (1) HOPE Seam sample. 

PROJECT NAME; Kekaha Landfin NLEP 

REFERENCE PGL JOB NO.; G100509 

DATE RECEIVED: May 18. 2010 

SAMPLE SENT BV: Chris Scott, Geosyntec Consultants 

SAMPLE IDENTIFICATIONS: 
SAMPLEfD 

OS-P-1 3 P461P45 

TESTS REQUIRED: 
TEST METHOD 
ASTM 06392 

ASTM06392 

DATE REPORTED: May 18, 2010 

PGL CONTROL NUMBER 
665TT 

DESCRIPTION 
Shear Bond Strength 
Peel Bond Adlesion 

tl'IIJal: dVZ l !0.1 S 

DATE, OS/18/2010 

TEST CONDITIONS: The sample was conditloned for a minimum ol one hour in tho laborato,y at 22 :t. 'Z'C 
(71.6 ;t. 3.6°F) and at 60 ± 10% relatiYe t.Jmicity prior to test. 

TEST RESULTS: The test resuhs are summarized In Table 1. 

PRECISION GEOSYHTliETIC LABORATORIES 

Beinda Jade R. Yeo 
Ouality Assurance 

Cannefo V. Zantua 
Technical/laboratory Director 

ft llhan be notee1 1h11 me..,,..,.. lM*f II belleYed to bl 11'\Je rtptMf"ltllM Ol ltlt ffllterial p,OOUC:itd IXldet IN dtsqlatlon htftln stated. In t,Ocjtlon, tht alltiehtd lat,oraio,y 1t$t$ 

restlls art oonsldertd lncllcatlw only°'"' 4,llli~ ol ~ l\at wort air;tualy IINttd. The~• llt$l IM:tlOd$ herttJt ~ h beMd on ht o..ntrC and -loMoy--~...---......... -..._. ...... --.... --................. - .The-­
and al aQOC:leted ~ 1nfonnatlon tNllf be held c,onftdrendal end no1 to be rep,oduced ancUor ditdosed 10 Olhtf partin excepc rn full and wilt prior~~ from pertinenl 

enliey o.,ky llUlnori2:od by lhe ,0'$pkll..,. Clltn1 or from the dlent itMlt. It ls• J)OIICy Of N ~ to Mep phytlCIII reoordS Of Nd't Job IOI' two C2) years~ lt'Otn IM da.Je OI 

teaiplolN ..... endlcee,pitsc:o,1...;.o.d.4, ..-a,on1c-.to, ......,(7),..,._ Flllltldwt....,_ .,.upc:,o,two (JJ,-,#wl,ood__,..,..._ .,.dlllPO#dol,,,_ 

two (7J ....._ On N Oll8r hind. lhOIM )'Cl.I nNd ut 10 keep'*" M ~ Cimt, pk!ase ICMt;e, US In~ 

1160 North GIibert Street, Anaheim, CA. 92801, www.preclslonlabs.net Tel# 714-520•9631, 800-522-4599 Fax#71 4-520.9637 
Page 1 oll 



TAI 
SEAM PEEL AND SHEAR TEST RESULTS ~ 

CLIENT: Geosyntec Consultants 
PROJECT: Kek/lh/1 LF NLEP 

DATE REC'D: 18-May-10 _ _ _______ _ 

Clow>ead"""80: 2lnlmin 

MAXIMUM 
SAMPI.E PGL STRENGTH 

/D I , .......... hi 

DS-P-13 66577 193 
P46/P45 191 

192 
190 
190 

, 
AVG. 191-./ 

STD. DEV. 1 

1a•~L I 

" Locvs 
Elonga//on ol 

a-•k 
>50% BAK 
>50% BAK 
> 50% BAK 
>50% BAK 
>50% BAK 

BREAK DESCRIPTION (ASTM 00392 F\JSIOH): EXTRUSION: 
PD ADHESION F.All.\ft. 
8RK BREAK IN Sl£ETING. 
SEI BREAK AT OUTER EOOE OF SEAM. 
SE2 8REAK AT INNER EDGE OF SEAAL 
A0-8RK BREAK IN f1RST SEAM AFTER SOME ADHESION FAILURE. 
SIP SEPARATION IN TlfE PIANE OF THE SHEET. 

MATERIAi.: HDPE SEAM 
SEAM TYPE: Fusion Weld 

PGLJOBI: G100509 

OC'dBy: B.Yeo 
TEST METHOO: AS IM 06392 
DATEREPORT: 18,May-10 

PROJECT 
SPEC. 

'""'n...,." 

121 

ADI 
M>2 
N>,WIJ) 

SEI 
SE2 
SE3 
BRKI 
8RJ<2 
~ 
HT 
SIP 

Ctouhead-""'-': 2/nhrin 

PEEL EVALUATION 
MAXIMUM " LOCUS 

SPECIMEN STRENGTH INCIJRSK)N OF 
,.,,,µ9,:0 ,..,,_ ...,,,,,. 

/"I BR"''" 
1 Outside 132 0 SE1 
2 Outside 126 0 SE1 
3 Outside 134 0 sE1 
4 Outside 136 0 sE1 
5 Outside 132 

, 
0 SE1 

AVG: 132 v 
STD. DEV. 4 

1 Inside 121 0 SE1 
2 1nside 124 0 SE! 
3lnside 126 0 SE1 
4 Inside 128 0 SE1 
Slnside 137 V 0 sE1 

AVG: 127 V' 
STD.DEV. 6 

ADHESION FAIWRE. SPECIMENS DElAMINATEO UNDER THE 800, 
ADHESION FM-. 
BREAK THROUGH TlfE AU.ET. 
BREAK AT BOTTOM EOG£ Of SEAM. 
BREAK AT TOP EDGE OF SEAAL 
BREAK AT BOTTOM EOG£ Of SEAM (lor i'&lorll) 
BREAK IN BOTTOM SHEETING. 
BREAK IN TOP SHEETING. 
BREAK IN ARST SEAM AF'l'ER SOME ADHESION FAILURE. 
BREAK AT EOOE OF HOTTACK 
SEPARATION IN TlfE PIANE Of IBE SHEET. 

PROJECT 
SPEC. 

1/t,/in"""'hl 

91 

91 

IIV tea,tirc tt. data and ,..Mt flft'MM.ed OIi _. ,.po,1. th<I att.t lrC,..t to tim. tM l•bllitvof ~GM,syndwt1c !JcbcntoriH from Client and •other ,.,ties b c:Wl'N onluw.s.dut le 1he UM of this d1Ui, to the coat t« the 
m,.c1;... tHU p.-..~nt.cl In this ,..po,1; and the 05-nt ..,.H to lnitffitllfy 11'\d hold twirm .. u Prte.lUOf'I G.o1yn1hede Llboratorlt• from Md 111Tn'1 11f ltb11!511 In t JJCeu of !he 1for1mentlontd lfmil, 

P Precision Geosynthetlc Laboratories 

ri'iHill~iiii'~ r~ -1 
t:::::J ~ n ~ ~ J 
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Appendix K 
Manufacturer's Roll Certificates 

and Roll Inventory 



Geosyntect> 
consultants 

Material Inventory 

Location: 6900 P Kaumualjj Hwy Kckw, HI 96752 
iption: New Leachate Evapon1ion Pood Coasttuc1ion F

l'rojcct: Kctaha Landfill 

----
Inventory -

l11vDote B•t<lt-Roll Wl.ttJr Le11gtJr Q,,41D 
(II.) (ft.) 

Accepted Rolls 

312/2010 201004CV-2S7 JS 150 CAS 

3/4/2010 20l004CV-258 15 ISO CAS 

3/4/2010 20l004CV-260 15 I SO C/\S 

3/4/2010 201004CV-261 15 ISO CAS 

3/4/2010 201004CV-262 IS ISO CAS 

3/4/2010 20l004CV-263 IS ISO CAS 

3/1/2010 201004CV-264 IS ISO CAS 

3/412010 20l004CV-265 15 ISO CAS 

3/4/2010 201004CV-266 15 ISO CAS 

312/2010 201004CV-267 IS 150 CAS 

3/4nOIO 20 I 004CV-268 IS 150 CAS 

3/4/2010 201004CV-269 15 ISO CAS 

3/1/2010 201004CV-270 15 ISO CAS 

3/4/2010 201004CV-27I 15 150 CAS 

3/2/2010 201004CV-2n IS ISO CAS 

3/4/2010 201004CV-273 IS 150 CAS 

3/4/2010 201004CV-274 IS 150 CAS 

3/4/2010 20l004CV-27S IS ISO CAS 
,---

3/4/2010 20 l 004CV-276 IS ISO CAS 

3/112010 20l004CV-277 15 150 CAS 

3/1/2010 201004CV-278 IS 150 CAS 

3/4/2010 201004CV-279 IS 150 CAS 

3/1/2010 20l004CV-210 15 I SO CAS 

3/1/2010 20l004CV-2'1 15 150 CAS 
-

3/1/2010 20l004CV-2'2 15 ISO CAS 

3/4/2010 201004CV-283 IS 150 CAS 

3/ 4no10 201004CV-2&4 15 150 CAS 

3/4/2010 20l004CV-2'5 IS 150 CAS 

3/1/2010 20l004CV-286 IS ISO CAS 

Monday, April 05, 20/0 

Q.A. Conformance 
Dtde s,,,,,, R,..lt Q,,41D 

N~ 

1/29/2010 251 p KH 

-

VIIVl 

ProjNo: ~ 
TaskNo: l)Z 

......... 

Q.C. Documents 
Dt,t,R« DtruCU Resu/J {l,41D 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/2912010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/20IO 1/31nOIO p MM 

1129(2()10 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

Jn9/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/3l/2010 p MM 

1n912010 1/3Jn010 p MM 
Jn9/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1mno10 p MM 

1/29/2010 1/31/2010 p MM 
1/2912010 1/31/2010 p MM 



Geosyntec D 
consultants 

Material Inventory 

Projecc Ketaha Landfill 
Locatiotl: 6900 P Kaumoatii Hwy Kdtaha, ID 96752 

Dcsctiplion: New I Wh.ale CYfDOl'l1ioo Pond Cq,nstructiop 

[ Mt11erWT;pe: g,ol : I 

inventory 

In.Dote B11/CJ,.Rol/ JY,,,,. u1tzd, (l,A ID 

(ft.) (ft.) 

3/112010 201004CV-217 IS ISO CAS 

314/2010 201004CV-281 15 ISO CAS 

3/1/2010 201004CV-219 15 ISO CAS 

314/2010 201004CV-290 15 ISO CAS 

314/2010 201004CV-291 IS ISO CAS 

313/2010 201004CV-292 15 ISO CAS 

31312010 201004CV-293 15 ISO CAS 

3/3/2010 201004CV-294 IS 150 CAS 

311/2010 201004CV-296 IS ISO CAS 

3/2/2010 201004CV-297 IS ISO CI\S 

3/1/2010 201004CV-291 IS ISO CAS 

3/1/2010 20l004CV-299 15 150 CAS 

3/1/2010 201004CV-JOO IS ISO CAS 

314/2010 201004CV-301 15 ISO CAS 

313/2010 20 I 004CV-302 15 ISO CAS 

3/4/2010 201004CV-303 15 ISO CAS 

311/2010 201004CV-304 15 150 CAS 

313/2010 201004CV-JO:S 15 ISO CAS 

314/2010 20 I 004CV-306 15 ISO CAS 

313/2010 201004CV-307 15 ISO CAS 

313/2010 20 I 004CV-308 15 ISO CAS 

3/3/2010 201004CV-309 IS ISO CAS 

313/2010 201004CV-3l0 IS 150 CAS 

313/2010 201004CV-3l2 15 150 CAS 

3/412010 20l004CV-313 IS ISO CAS 

314/2010 201004CV-314 IS ISO CAS 

313/2010 20l004CV-31S IS 150 CAS 

3/1/2010 201004CV-316 IS 150 CAS 

3/3/2010 201004CV-317 15 150 CI\S 

313/2010 201004CV-JII IS ISO CAS 

Mo1tday, April OS, 1010 

Q.A. Conformance 
Dt,u s..., Ra.It (l,AJD 

No 

--

1/29/2010 302 p K.H 

P.ge2o/9 

VIIVl -
ProjNo: YiQl22l 

Tasl.No: J!i 

Q.C. Documents 
O.UR« O.~Cli Ra.It 

1129/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

112912010 1131/2010 p 

1129/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1129/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

l/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1129/2010 1131/2010 p 

l/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/20!0 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/20!0 p 

-
(l,AJD 

MM 
MM 

MM 

MM 

MM 

MM 

MM 

MM 
MM 

MM 

MM 
MM 
MM 
MM 
MM 

MM 

MM 
MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 
MM 
MM 
MM 

MM 



Geosyntec t> 
consultants 

Material Inventory 

Projccl: Kd.aha Landfill 
Loca1ion: 6900 P Kaumualii Hwy Kdcaha, HJ 96752 

Ocscrip1km: New l,c,cbatc Exanora1ion Pond Construction 

I M•ttrio/1),pe: gel : I 

!11Ventory 
,,,.,, Date Botcll•.Roll W14tll L,ngtll (bf ID 

(ft.) (ft.) 

3/4/2010 20l004CV-3l9 IS ISO CAS 
-

3/1/2010 20 I 004CV-320 IS I SO CAS 
313/2010 201004CV-321 IS ISO CAS 

314/2010 20l004CV-322 IS ISO CAS 

3/3/2010 201004CV-324 IS ISO CAS 

3/4/2010 20l004CV-32S IS 150 CAS 

312/2010 201004CV-326 IS ISO CAS 

311/2010 201004CV-327 IS ISO CAS 

3/3/2010 201004CV-32& IS ISO CAS 
-

311/2010 20l004CV-329 IS ISO CAS 

3/1/2010 201004CV-330 IS ISO CAS 

312/2010 201004CV-331 IS ISO CAS 

2/22/2010 201004CV-332 IS ISO CAS 

3/3/2010 201004CV-333 IS ISO CAS 

312/2010 201004CV-334 IS ISO CAS 

3/1/2010 201004CV-33S IS ISO CAS 

3/1/2010 201004CV-336 IS ISO CAS 

312/2010 201004CV-337 IS ISO CAS 

311/2010 201004CV-33& IS ISO CAS 

312/2010 201004CV-339 IS 150 CAS 

3/1/2010 20l004CV-340 IS ISO CAS 

312/2010 201004CV-34I IS 150 CAS 

3/1/2010 20l004CV-342 IS ISO CAS 

313/2010 20l004CV-343 IS ISO CAS 

3/312010 20 I 004CV-344 IS ISO CAS 

3/1/2010 20l004CV-34S IS ISO CAS 

3/3/2010 201004CV-3<Ui JS ISO CAS 

J/1/2010 201004CV-J47 IS ISO CAS 
>--

312/2010 20l004CV-341 IS ISO CAS 

312/2010 201004CV-349 IS ISO CAS 

Monday, April 05, 2010 

Q.A. Conformance 
Dou s.,,,, R...,lt Q,,41D 

No 

1/29/2010 341 p K.H 

Pagdo/9 

---
ProjNo: ~ 

TastNo: ~ 

Q.C. Documents 
DouR~c O.t,e Ckk R...,/J 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/2912010 1131/2010 p 

1/2912010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1131/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1131/2010 p 

Q,,41D 

MM 

MM 
MM 

MM 

MM 

MM 

MM 
MM 

MM 

MM 

MM 
MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 
MM 

MM 

MM 

MM 
MM 

MM 

MM 



Geosyntect> 
consultants 

Material Inventory 

l'rojec1: Kdcaha ldod6U 
Loca1ion: 6900 D Kaumualii Hwy Keuba, HI 96752 

Desaiption: New Lqchalc Eyaporatiop Pond Q:es&,yctigg 

Mat,rl•I Type: gel : I 

lrrventory 
Inv Dat, Ba/ell-Roll Wllltl, Lt111tll (},AID 

(ft.) (ft.) 

31212010 201004CV-3SO IS ISO CAS 

31212010 201004CV-351 15 ISO CAS 

3/3/2010 201004CV-352 15 ISO CAS 

3/1/2010 201004CV-3S3 JS ISO CAS 

3/1/2010 201004CV-354 15 ISO CAS 

311/2010 201004CV-356 IS ISO CAS 

3/1/2010 201004CV-3S7 IS ISO CAS 

2/l'lflOIO 201004CV-3SI 15 ISO CAS 

3/2/2010 201004CV-359 IS ISO CAS 

3f2/2010 20l004CV-360 IS ISO CAS 

3/312010 201004CV-36 I I S ISO CAS 

31212010 201004CV-362 15 ISO CAS 

3/3/2010 20l004CV-364 15 ISO CAS 

3/3/2010 201004CV-365 15 ISO CAS 

3/3/2010 201004CV-366 15 ISO CAS 

3/2/2010 201004CV-367 IS ISO CAS 

2/22/2010 201004CV-36a IS ISO CAS 

3/3/2010 201004CV-369 IS ISO CAS 

3/2/2010 201004CV-370 IS ISO CAS 

3/3/2010 20l004CV-371 IS ISO CAS 

31212010 201004CV-J72 IS ISO CAS 

31212010 201004CV-373 IS ISO CAS 

3/3/2010 201004CV-374 IS ISO CAS 

3/4/2010 20l004CV-37S IS ISO CAS 

31212010 201004CV-376 IS ISO CAS 

31212010 201004CV-377 15 ISO CAS 

3/212010 201004CV-373 15 ISO CAS 

3/4/2010 201004CV-379 IS ISO CAS 

3/4/2010 201004CV-380 IS ISO CAS 

3/2/2010 20l004CV-38I 15 150 CAS 

Monday, April OS, 1010 

VIIVl 

Proba 'Type: Bcn1oma1 FL W 

Q.A. Conformance Q. C. Documents 
o.u s.,,,,, Res,,/t QAID DtdeRtc o.ucu Rt:SM/t (},AID 

No 

1/29/2010 1131/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/2912010 1/31/2010 p MM 
1129/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

l/29120IO 1/31/2010 p MM 
1129/2010 1131/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1131/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 
1/29/2010 1131/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 J/31/2010 p MM 

P.gt4of9 



Geosyntec e> 
consultants 

Material Inventory 

Project: Kc)<aha Landfill 
Location: 6900 D Kaumelii Hwy Kdlht W 96752 

Description: New I Amfl'j Eyapoqtioq Pppd f&gslrpcaion 

VIIVl -------

~-----------------_ -_ -_ -_ -_ -...::========================================-::--, I Mat,riJI/ Tyµ: gel: t 

Inventory Q.A. Conformance Q.C. Documents 
ltt• D4/e /Ulcl,-Roll Wllll/r ulfll1l ~ID o.te Sutp Ra,,/t ~D DauRec Dok CU Rm,lt ~D 

(A.) (ft.) No 

3/4/2010 201004CV-382 IS ISO CAS 1/2912010 1/31/2010 p MM -
312/2010 201004CV-38S IS ISO CAS 1/29/2010 1/31/2010 p MM 
3/2/2010 201004CV-386 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/212010 201004CV-387 IS ISO CAS 1129/2010 1/31/2010 p MM 

3/2/2010 201004CV-388 IS ISO CAS 1/29/2010 1/31/2010 p MM 

2122/2010 201004CV-389 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/2/2010 201004CV-392 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/2/2010 201004CV-396 IS ISO CAS 1/29/2010 396 p KH 1/29/2010 1/31/2010 p MM 
2122/2010 201004CV-398 IS ISO CAS 1/29/20IO 1/31/2010 p MM 

3/2/2010 201004CV-399 IS ISO CAS 1/29/2010 1/3112010 p MM 

3/312010 20 I 004CV-400 IS ISO CAS 1/29/2010 1/31/2010 p MM 
3/2/2010 20 I 004CV-40 I IS ISO CAS 1/2912010 1/31/2010 p MM 

3/2/2010 20 l004CV-40'2 IS ISO CAS 1/29/2010 1/31/2010 p MM 

212212010 20l004CV-403 IS ISO CAS 1/2912010 1/31/2010 p MM 
3/2/2010 20 I 004CV-404 IS ISO CAS 112912010 1/31/2010 p MM 

3/2/2010 20 t004CV-40S IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/2/2010 20 I 004CV-406 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/2/2010 201004CV-407 IS ISO CAS 1/29/2010 1/31/2010 p MM 

314/2010 201004CV-408 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/3/2010 201004CV-4-09 IS ISO CAS 112912010 1/3112010 p MM 

3/2/2010 201004CV-410 IS ISO CAS 1129/2010 1/31/2010 p MM 

3/3/2010 201004CV-41 I IS ISO CAS 1/29/2010 1/3112010 p MM 

3/2/2010 201004CV-412 IS ISO CAS 1129/2010 1/31/2010 p MM 
3/3/2010 201004CV-413 IS ISO CAS 1/29/2010 1/3 1/2010 p MM 

3/2/2010 201004CV-414 IS ISO CAS 1/29/2010 1/31./2010 p MM 

3/4/2010 201004CV-41S IS ISO CAS 1129/2010 1/3 1/2010 p MM 
3/2/2010 201004CV-416 IS ISO CAS 1/29120 10 1/31/2010 p MM 

3/2/2010 201004CV-417 IS ISO CAS 1/29/2010 1/31/2010 p MM 

3/3/2010 201004CV-418 IS ISO CAS 1/29/2010 1/31/2010 p MM 

312/2010 201004CV-419 IS ISO CAS 1/2912010 1/31/2010 p MM 

Mottday, April OS, 2010 PttgeSo/9 



Geosyntec0 

consultants 
Material Inventory 

PIOjecc: Kehha Landfill 
Location: 6900 D Kaamauatii I lwv KAeM HI 96752 

Description: New L.qchafc; Ef1P91Mioa Pppd C es t-Ji.& 

MotuWType: gel : I 

lrrventory 
,,,. Dot• Baldi-Roll - u,qtJ, Q,IID 

(ft.) (ft.) 

J/212010 201004CV-420 IS ISO CAS 

3/212010 201004CV-421 IS ISO CAS 

3/2/2010 201004CV-422 IS ISO CAS 

3/3/2010 201004CV-423 IS ISO CAS 
2/22/2010 201004CV-424 IS ISO CAS 

3/212010 201004CV-42S IS ISO CAS 

3/312010 201004CV-426 IS ISO CAS 

3/2/2010 201004CV-427 IS ISO CAS 

3/312010 201004CV-42& IS ISO CAS 
31212010 201004CV-429 IS ISO CAS 

3/4/2010 201004CV-430 IS ISO CAS 

2/22/2010 201004CV-431 IS ISO CAS 

3/312010 201004CV-432 IS ISO CAS 

2/2212010 201004CV-433 IS ISO CAS 

3/3/2010 201004CV-434 IS ISO CAS 

3/412010 201004CV-435 IS ISO CAS 

312/2010 201004CV-436 IS ISO CAS 

3/4/2010 201004CV-437 15 150 CAS 

3/3/2010 201004CV-431 IS ISO CAS 

2/22/2010 201004CV-439 IS ISO CAS 

3/212010 201004CV-440 IS ISO CAS 

312/20!0 201004CV-441 IS ISO CAS 

312/2010 201004CV-442 IS ISO CAS 

3/212010 201004CV-443 IS ISO CAS 

3/3/2010 201004CV-444 IS ISO CAS 

3/212010 201004CV-445 IS ISO CAS 

31212010 201004CV-446 IS 150 CAS 

3/4/2010 201004CV-447 IS ISO CAS 
3/3/2010 201004CV-448 IS ISO CAS 

2/22/2010 201004CV-449 IS ISO CAS 

Mo11day, April 05, 2010 

VIIVl ____ .. 

,.,.,.ct1),pe: Bcotomal f'LW 

Q.A. Conformance Q.C. Documents 
IMle s-, Rmut (l,(JD IMle Rec D,,teCU R..,,t, Q,IJD 

No 

1129/2010 1131/2010 p MM 

1/29/2010 1/3)/2010 p MM 

1129/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/3112010 p MM 

1/2912010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29,12010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 l/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 l/31n010 p MM 

1/29/2010 1/31/2010 p MM 

l/29120IO •US p KJ-1 1/31/2010 1/31/2010 p MM 

1129/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31n010 p MM 

1/29/20!0 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/2912010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

Poge6o/9 



Geosyntect> 
consultants 

Material Inventory 

Project Kekaha Landfill 

Location: 6900 P Kaumualjj Hwy ICq:pb• HI 96752 
Description: New I qclaate Eyapora1ion Pond Omsa,qion 

Inventory 
Inv Dale Botcl,-Rolt Wltfl/t L,ngtlt (1/4/D 

(ft.) (ft.) 

3/2/2010 201004CV-4SO IS ISO CAS 

3/2/20IO 201004CV-4SI IS ISO CAS 

3/4/2010 20 I 004CV-452 IS ISO CAS 

3/3/2010 201004CV-453 IS ISO CAS 

3/2/2010 201004CV-4S4 IS ISO CAS 

2/22/20IO 201004CV-4SS IS ISO CAS 

3/3/2010 201004CV-456 15 ISO CAS 

3/2/2010 201004CV-4S7 IS ISO CAS 

3/2/2010 20l004CV-4S8 IS ISO CAS 

3/2/2010 20l004CV-4S9 IS ISO CAS 

3/4/20IO 20 I 004CV-460 IS ISO CAS 

3/4/2010 201004CV-46I 15 ISO CAS 

3/3/2010 201004CV-462 IS ISO CAS 

3/2/2010 201004CV-463 IS ISO CAS 

3/2/20IO 20l004CV-464 15 ISO CAS 

3/2/2010 20 I 004CV-46S IS ISO CAS 

3/2/2010 20 I 004CV-466 IS ISO CAS 

3/2/2010 201004CV-467 IS ISO -CAS 

3/2/2010 20 I 004CV-468 IS ISO CAS 

3/3/2010 201004CV-469 IS ISO CAS 

,n12010 201004CV-472 I) ISO CAS 

3/3/2010 201004CV-473 IS ISO CAS 

3/2/2010 201004CV-474 IS ISO CAS 

3/2/2010 201004CV-47S IS ISO CAS 

2/22/2010 201004CV-476 15 I SO CAS 

3/3/2010 201004CV-4n IS ISO CAS 

3/3/2010 201004CV-478 15 ISO CAS 

3/2/2010 20 l004CV-479 IS ISO CAS 

3/2/2010 201004CV-480 15 ISO CAS 

3/2/2010 20 t004CV-481 15 ISO CAS 

Monday, April 05, 2010 

VIIVl 

ProJ"No: ~ 

TeslNo: 21 

Proact Type: lla,tomat FLW 

Q.A. Conformance Q.C. Documents 
Dot, lsomp Rn,,Jt (1/41D Dot,R,c Dtlk c.u Ru11// (b4JD 

No 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/3 1/2010 p MM 
1129/2010 1/3 1/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 
1/29/2010 1/3 1/2010 p MM 
1129/2010 1/3 1/2010 p MM 
1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/3 1/20 10 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/31/20IO p MM 
1/29/2010 1/31/2010 p MM 
1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/20IO p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/31/20IO p MM 

1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/3 1/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 

1/29/2010 1/31/2010 p MM 
1/29/2010 1/3 1/20 10 p MM 

Pag~ 7of9 



Geosyntect> 
consultants 

Material Inventory 

l'roj~: Kdcaha l,andfiU 
Location: 6900 D Juwnualij Hwy Kd;aly. HI 96752 

Description: New 1 &Mhate EYJpoAJjon Pond Cgnstnglioq 

[ Material Type: gel: I 
-

Inventory 

Inv Dolt Botclt-Rolt Wldtlt l.e•fl• ~ID 
(R.) (R.) 

3/312010 201004CV-483 IS ISO CAS 
>---

3/312010 201004CV-484 IS ISO CAS -3/312010 20l004CV-48S IS ISO CAS 

3/212010 201004CV-486 IS ISO CAS 

31212010 20l004CV-487 15 ISO CAS 

31212010 201004CV-488 IS ISO CAS 

3121201 0 201004CV-490 15 ISO CAS ._. 
31212010 201004CV-491 15 ISO CAS -3/212010 201004CV-492 15 ISO CAS 

1----
3/3/2010 201004CV-493 IS ISO CAS 
--

3/312010 201004CV-494 IS ISO CAS 

3/412010 201004CV-49S IS ISO CAS 

312/2010 201004CV-496 IS ISO CAS 

3/412010 201004CV-497 15 ISO CAS 

3/212010 20 I 004CV-49S IS ISO CAS -
312/2010 201004CV-499 IS ISO CAS --
31212010 201004CV-SOO IS ISO CAS 

3/3/2010 201004CV-SOI IS ISO CAS 

312/2010 201004CV-S02 IS ISO CAS 

31212010 201004CV-S03 IS ISO CAS 

3/312010 201004CV-S04 IS ISO CAS 

3/J/2010 20 I 004CV-SOS IS ISO CAS 

3/312010 201004CV-S06 IS ISO CAS 

2122/2010 201004CV-S07 IS ISO CAS 

31212010 20 l004CV-S03 IS ISO CAS 

3/2/2010 201004CV-S09 IS ISO CAS 

3/312010 201004CV-SIO IS ISO CAS 

3/J/2010 201004CV-.SI I 15 ISO CAS 

31212010 20 I 004CV-S 12 I.S ISO CAS 

3/312010 201004CV-SJ3 IS ISO CAS 

Mo11do:,, April OS, 1010 

Q.A. Conformance 
Dt,Jt s..., R-lt ~ 

No 

1/2912010 484 p Kl-I 

Pogel o/1 

ProjNo: ~ 

TaskNo: !!.1 

Q.C. Documenls 
Dt,t,: Rec /Mt,: Cil Rm,h 

1129/2010 1/31/2010 p 

1/31/2010 1/3112010 p 

112912010 1/3112010 p 

112912010 1/31/2010 p 

112912010 1/3112010 p 

1/2912010 1/3112010 p 

1129/2010 1/31/2010 p 

1/29/2010 1/3112010 p 

112912010 1/3112010 p 

1129/2010 1/31/2010 p 

1/29/2010 1/3112010 p 

1129/2010 1/3112010 p 

1129/2010 1/31/2010 p 

1129/2010 1/31/2010 p 

1129/2010 1/3112010 p 

1129/2010 1/31/2010 p 

112912010 1/3112010 p 

1/29/2010 1/31/2010 p 

1129/2010 1/31/2010 p 

1/29/2010 1/31/2010 p 

1/29/2010 1/3112010 r 
l t29/2010 1/31/2010 p 

1/2912010 1/3112010 p 

1/2912010 1/3 l/2010 p 

lt29/2010 1/31/2010 p 

1129120IO 1/31120IO p 

1/29120IO 1/31/20IO p 

J/29(2010 1/3112010 p 

1129/2010 1/3 112010 p 

1129/2010 1/3112010 p 

Q,A.ID 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 

MM 



Geosyntect> 
consultants 

Material Inventory 

Project: Keklha Lapdfill 
Location: 6900 D Kaumualii Hwy Kekaha., HI 96152 

Description: Ne:!!' I ASNlSi £vappq1ion Pppd Cm:srrtiiou 

MlltaWTypc gel : I 

Irrventory 
111-.,Dou Btuc,,_R tlll WWt.t Logtlt 

Commenlll: 

(ft.) 

,b m rie Roll W-uld(ft.): IS 

TotJIJ N11""1u of Rolls: 231 

Monh:y, April 05, 2010 

(ft.) 

Q,4ID 

ProjNo: ~ 
TasltNo: ~ 

,.,_ct Type Bcotomat A.W 

Q.A. Conformance Q. C. Documents 
Dt,u ~ Ra,,i/t Q,41D IMteRtt 

No 

Averaie Roll UJ<fl• {ft.J: 150 

C11"'1llaJiw,An:t1(111f.ft.): 537750 

Pagdo/1 

DtlUCil Ra•lt (),MD 



Geosyntec t> 
consultants 

Material Inventory 

Project: Kdcaha Landfill 
Location: 6900 P Kaumualii Hwy Kelmb-1 HI 262S2 

Dcscripcion: New LAdPtC Evaporation Pond 9:tosrugj90 

Material Type: gml : 2 Manufacturer: Agru 

Inventory 

Jn., Date Baulr-Roll Wit/th L<ngth QAID 

(ft.) (fl.) 

Acccp<cd Rolls 

2/24/2010 7291454-802119. IO 23 410 CAS 

2/24/2010 7291454-802120.10 23 410 CAS 

2/24/2010 729 I 4S4-30222 I.I 0 23 410 CAS 

2/24/2010 7291454-802222.10 23 410 CAS 

2/24/2010 7291454-802223.10 23 410 CAS 

3/1/2010 7291454-802224.10 23 41 0 CAS 

3/ 1/2010 729 l 4S4-30222S.10 23 410 CAS 

3/1/2010 7291454-802226.10 23 41 0 CAS 

3/1/2010 7291454-802227 .I 0 23 410 CAS 

3/1/2010 7291454-802228.10 23 410 CAS 

3/ 1/2010 7291454-802229.10 23 410 CAS 

3/1/2010 7291454-802230. I 0 23 41 0 CAS 

3/1/2010 7291454-802231.10 23 410 CAS 

3/ 1/2010 7291454-802232.10 23 410 CAS 

3/1/2010 7291454-802233.l0 23 410 CAS 

3/1/2010 7291454-802234.l0 23 410 CAS 

3/1/2010 7291454-802235.10 23 41 0 CAS 

3/1/2010 729l 4S4-302236.l 0 23 410 CAS 

3/112010 7291454-802237.IO 23 41 0 CAS 

3/1/2010 7291454-802238.I0 23 410 CAS 

3/ 1/2010 7291454-802239.10 23 41 0 CAS 

3/1/2010 729l4S4-302240.l0 23 410 CAS 

3/ 1/2010 7291454-802341.10 23 41 0 CAS 

3/1/2010 7291454-802342.IO 23 410 CAS 

3/1/2010 7291454-802343.IO 23 41 0 CAS 

3/1/2010 7291454-802344. I 0 23 410 CAS 

3/1/2010 7291454-802345.10 23 410 CAS 

3/ 1/2010 7291454-802346.10 23 410 CAS 

Tuesday, May 18, 2010 

VVNl 

ProjNo: ~ 
TaskNo: 22 

Product Type: 60-mil DST 

Q.A. Ccnfonnance Q.C. D ocuments 

Dau s,,,,.p Res.ult QAID Dou Rec Dau Ckk Ra u/I QAID 
No 

1/26/201 0 1/26/201 0 p MM 
1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/26/2010 p MM 

1/2612010 1/2612010 p MM 
1/2612010 1/26/2010 p MM 

1/ 18/2010 222S p MM 1/26/2010 1/26/2010 p MM 

1/2612010 1/26/2010 p MM 

1/26/2010 1/26/2010 p MM 

1/2612010 1/26/2010 p MM 
1/26/2010 1/26/2010 p MM 
1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/26/2010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 
1/19/2010 2235 p MM 1/26/2010 1/26/2010 p MM 

1/26/2010 1/2612010 p MM 

1/26/2010 1/2612010 p MM 

1/26/2010 1/26/2010 p MM 
1/26/2010 1/26/2010 p MM 
1/26/2010 1/26/2010 p MM 
1/26/2010 1/26/2010 p MM 

1/26/2010 1/26/2010 p MM 

1/26/2010 1/26/2010 p MM 
1/26/2010 1/2612010 p MM 
1/26/2010 1/26/2010 p MM 

1/19/2010 2346 p MM 1/26/2010 1/26/2010 p MM 

Pag~ 1 o/4 



Geosyntec C> 
consultants 

Material Inventory 

Project: Kmb,a Landfill 
Location: 6900 P !<,uomiii Hwv Xekabl HI 96752 

Description: New Lqch;tte Eraoo@tion Pond Construc1ion 

[ Moterio/ Type: gml: 2 Monu/octunr: Agna 

-
Inventory 

Jn.,Dt,.te 8otc/,-Ro/l Widtlt ungtlt e,4/D 
(ft.) (ft.) 

3/1/2010 7291454-802347.10 23 410 CAS 

3/1 /2010 7291454-802348.IO 23 410 CAS 

3/ 1/2010 7291454-802349. IO 23 410 CAS 

3/1/2010 72914S4-8023SO. IO 2) 410 CAS 

3/1/2010 7291454-802351. IO 23 410 CAS 
3/ 1/2010 7291454-802352. IO :u 410 CAS 
3/1/2010 7291454-802353.IO 23 410 CAS 

3/1/2010 7291454-8023S4.10 23 410 CAS 

3/ 1/20IO 72914S4-8023SS.IO 2) 410 CAS 

3/ 1/2010 7291454-802356. I 0 23 410 CAS 

) /J/2010 7291454-802357.10 23 410 CAS 
3/1/2010 7291454-802358.10 2) 410 CAS 

3/1/2010 7291454-8023S9.IO 2) 410 CAS 

3/1/2010 72914S4-802360.IO 23 410 CAS 

3/ 1/2010 7291454-802461.10 2) 410 CAS 
3/1/2010 7291454-802462. IO 23 410 CAS 
3/1/2010 7291454-80246).10 2) 410 CAS 

2/24/2010 7291454-802464. IO 2) 410 CAS 

) /1/2010 7291454-802465.IO 2) 410 CAS 

3/1/2010 7291454-802466.10 2) 410 CAS 
2/23/2010 7291454-302467.10 23 410 CAS 
3/10/2010 7291454-802468.10 23 410 CAS 

3/10/2010 7291454-802469.IO 23 410 CAS 

3/10/2010 7291454-802470.IO 23 410 CAS 

3/ 10/2010 7291454-802471.10 2) 410 CAS 
2/24/2010 7291 454-802472.10 2) 410 CAS 
2/24/2010 72914S4-802473. IO 2) 410 CAS 

3/10/2010 7291454-802474. IO 23 410 CAS 

3/10/2010 72914S4-80247S. IO 23 410 CAS 

Tuesday, Moy 18, 2010 

VVNl 

ProjNo: ~ 

TukNo: Ill 

Product TYJH: 60-mil DST 

Q.A. Confonnance Q.C. Documents 
Dou s,,,,.p Ruuft e,f/D Dot,Ru l>at,Ck.t Res,;/t e,f/D 

No 

·-- 1/26/2010 1/26/2010 p MM 

1/2612010 1/26/2010 p MM 

1/2612010 1/2612010 p MM 

1/26/2010 1/26/2010 p MM 
1/2612010 1/2612010 p MM 
1/2612010 1/2612010 p MM 

1/26/2010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

I l20t'20 I 0 2356 p MM 1/26/2010 1/2612010 p MM 

1/2612010 1/26/2010 p MM 

1/2612010 1/2612010 p MM 
1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/26/2010 p MM 
1/26/2010 1/26/2010 p MM 

1/2612010 1/26/2010 p MM 
1/2612010 1/2612010 p MM 

1/26/20IO 1/2612010 p MM 

1/2612010 1/2612010 p MM 
1/20/2010 2467 p MM 1/26/2010 1/2612010 p MM 

1/26/2010 1/26/2010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/2612010 1/2612010 p MM 

1/26/2010 1/2612010 p MM 
1/26/2010 1/26/2010 p MM 

I 1/26120IO 1/26/2010 p MM 

1/26/2010 1/2612010 p MM 

Poge2of' 



Geosyntec C> 
consultants 

Material Inventory 

Project Kclqlha Landfill 
Location: 6900 P Kaumw11ii Hwy Kdcaha HJ 967S2 

Description: Nc:w L,eacha1c Evaporation Pond Co0$lruction 

G •t,rlol T>~: gm]: 2 Manufacturer: AgN 

- Inventory -
Jnr Dau. 8otcl,.Roll Width ut1gt}I Q,f JD 

(R.) (A.) 

'2/24nOIO 7291467-$01613. IO 23 410 CAS 

2/24/2010 7291467-801614.IO 23 410 CAS 

2/24/2010 7291467-801615. IO 23 410 CAS 

2/24/2010 7291467-$01616.IO 23 41 0 CAS 
2/24/20 IO 7291467-801617.10 23 410 CAS 
2/24/2010 7291467-801618. IO 23 410 CAS 
2/24/2010 7291467-$01619.IO 23 410 CAS 

2/24/2010 7291467-801620. IO 23 410 CAS 
~ 

2/24/2010 7291467-801721.IO 23 410 CAS 
2/24/2010 7291467-801722.IO 23 410 CAS 

2/24/2010 7291467-801723.IO 23 410 CAS 

2/24/2010 7291467-801724.IO 23 410 CAS 

2/23/2010 7291467-$0172S.IO 23 410 CAS 

2/23/2010 7291467-801726.IO 23 410 CAS 
212312010 7291467-801727. IO 23 410 CAS 

212312010 7291467-$01 728.IO 23 41 0 CAS 

2/23/2010 7291467-801729.10 23 410 CAS 

2/23/2010 7291467-801730. IO 23 410 CAS 

2/23/2010 7291467-$01 731.IO 32 410 CAS 

212312010 7291467-801732.10 23 410 CAS 
212.lflU IO 7291467-801733.IO 23 410 CAS 

2123/2010 7291467-801734.IO 23 410 CAS 

2/23/2010 7291467-801 73S. IO 23 410 CAS 

2/23/2010 7291467-801 736.IO 23 410 CAS 
2123/2010 7291467-801737.10 23 410 CAS 
212412010 7291467-801738.10 23 410 CAS 

2/24/2010 7291467-801739. IO 23 410 CAS 

2/24/2010 7291467-801740.IO 23 410 CAS 

2/24/2010 7291467-801741.10 23 410 CAS 
~ 

Tuesday, May 18, 2010 

ProjNo: ~ 

TaslcNo: 22. 

Product Type: 60-rnil DST 

Q.A. Conformance Q.C. Documents 
Date s,,,..p Result Q;flD Date Rec DateC/rk Result 

No 

l /1&12010 1613 p MM 1/26/2010 1/26/2010 p 

1/26/20IO 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/20IO 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/20 IO 1/26/2010 p 

1/26/2010 1126/2010 p 

1/18/2010 1723 p MM 1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/2612010 1/26/2010 p 

1126/2010 1126/2010 p 

1126/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1126/2010 p 

1126/2010 1126/2010 p 

1/2612010 1126/2010 p 

1/2612010 1/26/2010 p 

1/1812010 1734 p MM 1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1126/2010 p 

1126/2010 1126/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1126/2010 112612010 p 

PageJo/4 
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MM 

MM 
MM 
MM 
MM 
MM 

MM 

MM 
MM 
MM 

MM 

MM 

MM 
MM 
MM 
MM 

MM 

MM 
MM 
MM 
MM 

MM 

MM 
MM 
MM 
MM 

MM 

MM 
MM 



Geosyntec l> 
consultants 

Material Inventory 

Project: Kelcab• Landfill 
Location: 6900 P Kaumualii Hwy Kekaha W 96752 

DescriJ)(ion: New J,qch3.tc Evaporation Pond Construction 

Material Typ,:: gml : 2 Manufactur,r: Agni 

Inventory 
Inv Dote Batch-Roll Width IAntth (l;f ID 

(A.} (A.) 

2/2412010 7291467-802101.10 23 410 CAS 
2/2412010 7291467-802102.10 23 410 CAS 

2/2412010 7291467-802103. IO 23 410 CAS 

2/2412010 7291467-802104.IO 23 410 CAS 

2/24/2010 7291467-802105.IO 23 410 CAS 

2/2412010 7291467-802106.IO 23 410 CAS 
212412010 7291467-802107.10 23 410 CAS 
2/2412010 7291467-802108.IO 23 410 CAS 

2/2412010 7291467-802109.IO 23 410 CAS 

2/24/2010 7291467-802 11 0.IO 23 41 0 CAS 

2/24/2010 7291467-802111.10 23 410 CAS 
2/2412010 7291467-802112.10 23 41 0 CAS 

2/24/2010 7291467-802113. IO 23 410 CAS 

2/24/2010 7291467-802114. l0 23 41 0 CAS 

2/24/2010 7291467-8021 IS.10 23 410 CAS 

2/2412010 7291467-802116.10 23 410 CAS 
212412010 7291467-802117.IO 23 410 CAS 

2/24/2010 7291467-802118.10 23 410 CAS 

Average Roll Wulth(/1.): 23 

Total Nu,nber of Rolls: 104 

Product Typ,: 

Q.A. Confonnance 
Dau S,,mp Result (l;flD 

No 

1/1812010 2103 p MM 

1/18/2010 2114 p MM 

Average Roll Length(/1.): 4/0 

ProjNo: ~ 

TaskNo: Ql 

60-mil DST 

Q.C. Documents 
Da.teR<c Dau Cllk Rauh 

l/26.'2010 1/2612010 p 

112612010 1/2612010 p 

1/2612010 112612010 p 

1/2612010 1/2612010 p 

1/2612010 112612010 p 

112612010 112612010 p 

112612010 112612010 p 

1126/2010 1126/2010 p 

1/2612010 1126/2010 p 

1126/2010 1/26/2010 p 

112612010 1/26/2010 p 

1126/2010 1126/2010 p 

1126/2010 112612010 p 

1126/2010 1126/2010 p 

112612010 1126.'2010 p 

1126/2010 112612010 p 

1126/2010 112612010 p 

1/2612010 1/2612010 p 

Cu,nulativeArea(sq.ft): ~ 9go, 11-0 

Total Nu,nber o/Confor,nance Tests: 10 

Comments: 

Tuesday, May 18, 1010 

QAID 

MM 
MM 
MM 

MM 

MM 

MM 
MM 
MM 

MM 

MM 
MM 
MM 
MM 
MM 
MM 
MM 
MM 
MM 



Geosyntec D 
consultants 

Material Inventory 

Project: Kckaha Landfill 
Locelioo: 690Q P Kaumualii Hwy K!'!w HI 96752 

Ocxription; New l:&l5iibflc Eyapogtjoq Pppd M1PSO!rrlion 

Moltriol Type gml: 3 

lrrventory 
ln•Dote &/cl,-Roll Wlllllr u1t11• {2,4£D 

(R.) (ft.) 

Accq,(cd Rolls 

3/ 10/2010 7291467-801611.10 23 328 CAS 

3/10/2010 7291467-$01612.10 23 32.g CAS 

A --,e lloU w-..i,(lt.): 2J 

TOIIII N.,,tl>er of Rol/8: 2 

ProjNo: ~ 
TastNo: 22 

Proact Type 8~ mil DST 

Q.A. Conformance Q. C. Documenls 
t>,,t, s.,.,, Raalt 0f£D I>,,te Re< Dole C.U Ra,,/1 0f]D 

No 

1/18/2010 1611 p MM 1/26/2010 1/26/20 10 p I MM 
112612010 1/26/2010 p I MM 

A--,e ltoU U,,~i(lt.): JU 

C11..i.ti11e Ami(st.ft): I SOU 

T-1 N.,,,krof c-f---« Tab: l 

comments: 

Mondq, April 05, 2010 Pqe l ofl 



GeosyntecC> 
consultants 

Material Inventory 

Project: Kekaha Landfill 
Location: 6900 P Kaumualii Hwy Keir.aha HJ 96752 

Ocscriptioo: New I whfk; Egpogtioa Popd Cr:w-c!ion 

gt : 4 

lrrveruory 
111,Dou Juk:l,-RolJ lruld Lotp (bl ID 

(ft.) (ft.) 

Accq,ted Rolls 

2/22/2010 E060-300293929 12 360 CAS 
2122/2010 E060-300293930 12 360 CAS 
212212010 E060-30029393 I 12 360 CAS 
212212010 E060-300293932 12 360 CAS 
2/22/2010 E060-300293931 12 360 CAS 
2/22/2010 E060-300293939 12 360 CAS 
212212010 E060-300293940 12 360 CAS 
2/22/2010 £060.300293941 12 360 CAS 

2/22/2010 E060-300293942 12 360 CAS 
2/22/2010 E060-300294036 12 360 CAS 

2122/2010 E060-3002940l7 12 360 CAS 
2/22/2010 E060-300294-0U 12 360 CAS 

2121/2010 £060.300294-089 12 360 CAS 

2/22/2010 E060-300294-090 12 360 CAS 
2/22/2010 E060-300294607 12 360 CAS 

2/22/2010 E060-300294613 12 360 CAS 
2/22/2010 E060-3002946 I 4 12 360 CAS 

2122/2010 E060-3002946I S 12 360 CAS 

2/22/2010 E060-300294616 12 360 CAS 

2/22/2010 E060-300294617 12 360 CAS 
2/22/2010 E060-30029461 I 12 360 CAS 
212212010 E060-300294619 12 360 CAS 
2/2212010 E060-300294620 12 360 CAS 

2121/2010 E060-30029462 I 12 360 CAS 

212212010 E060-300294622 12 360 CAS 
2/22/2010 E060-300294623 12 360 CAS 
2/22/2010 E:060-300294624 12 360 CAS 

2/22/2010 E060-30029462S 12 360 CAS 
2/2212010 £060.300294626 12 360 CAS 

Mq11day, April 05, 2010 

Q.A. Conformance 
I>au s .. ,, Rts11lt Q,1/D 

Nq 

Pagel o/4 

VIIVl 

ProjNo: YiQilll 
Tasl<No: jg 

lZAAS!i 

Q.C. DocumenJs 
DtluRte DtluCU Ra•lt Q,IJD 

1126/2010 112612010 p cs 
l/26120 IO 1126/2010 p cs 
l/26120IO 112612010 p cs 
112612010 1/2612010 p cs 
1/26/2010 1/2612010 p cs 
112612010 112612010 p cs 
1/26/2010 1/2612010 p cs 
1126/2010 112612010 p cs 
1/26/2010 1/2612010 p cs 
112612010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
112612010 112612010 p cs 
11261201 0 1126/2010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 112612010 p cs 
1/2612010 1/26/2010 p cs 
1/2612010 112612010 p cs 
1/26/2010 1/26/2010 p cs 
1126121)10 112612010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1126/2010 p cs 
1/2612010 112612010 p cs 
112612010 112612010 p cs 
1/26/2010 1/2612010 p cs 
1126/2010 112612010 p cs 
1/26/2010 112612010 p cs 
1/26/2010 1/2612010 p cs 
112612010 1126/2010 p cs 
1/26120IO 1126/20 10 p cs 



Geosyntec 0 

consultants 
Material Inventory 

Project: Kclcaha Landfill 
Location: 690Q P Junmrualii Hwy. Kebha, HJ 967S2 

Dcscrip1ion: Newt &errhatc EvaP9fllioa FPn<! f:nnSosion 

VIIVl -
ProjNo: fillJl2i 

TastNo: l!l 

~================---_ -..::_-_-_-_-_-_-_::_-_-_-_-_-_-_-..::..::_-_-_-_-..::..::_-_-_-_-_-_-_-..::_-..::_-_-_-_-_-_-_-_-_-_-..::_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-..:: 
Matula/ Type: gt : 4 

inventory Q.A. Conformance Q.C. Documents 
Inv Datt Bald-Roll WI~• Lo,,,. (bl I D o.u s.,,,.,, Raalt Q,,IID o.tc R« O.kCU Ra•lt (l/11D 

( ft,) (ft.) No 

212212010 £060.3002~7 12 360 CAS 1/26/2010 1126/2010 p cs 
212212010 E060-30029S4l9 12 360 CAS 1/2612010 112612010 p cs 
2122/2010 E060-30029S420 12 360 CAS 1/26/2010 112612010 p cs 
2122/2010 E060-30029S42I 12 360 CAS 1/26/2010 1126/2010 p cs 
212212010 E060-30029S422 12 360 CAS 1126/2010 112612010 p cs -212212010 E060-30029S413 12 360 CAS 1/2612010 112612010 p cs 
2122/2010 E060-30029S4:z.4 12 360 CAS 1/26/2010 1/26/2010 p cs 
2122/2010 E06().30029S42S 12 360 CAS 1/26/2010 112612010 p cs 
2122/2010 E06().J0029S426 12 360 CAS 112612010 112612010 p cs 
2/22/2010 E06().J0029S427 12 360 CAS 1/26/2010 112612010 p cs 
2122/2010 E06().30029S423 12 360 CAS 1126/2010 112612010 p cs 
212212010 £060.300295429 12 360 CAS 1126120IO 112612010 p cs 
2122/2010 E06().30029S4.30 12 360 CAS 1/26(2()10 1/26/2010 p cs 
2122/2010 E060-30029S43 I 12 360 CAS 1/26/2010 1/2612010 p cs 
212212010 E06().J0029S4.J2 12 360 CAS 1/26/2010 1/2612010 p cs 
2122/2010 E06().J0029S433 12 360 CAS 1/26/2010 1126/2010 p cs 
212212010 E060-30029S434 12 360 CAS 1/26/2010 1126/2010 p cs 
212212010 E06().J0029S43S 12 360 CAS 1/26/2010 1126/2010 p cs 
2/2212010 E06().J0029S436 12 360 CAS 1/26/2010 1126/2010 p cs 
2122120!0 E060-30029S440 12 360 CAS 112612010 112612010 p cs -212212010 E060-30029S44 I 12 360 CAS 112612010 1/2612010 p cs 
2/22/2010 E060-30029S442 12 360 CAS ll26/20l0 1/26/2010 p cs 
212212010 E060-30029S443 12 360 CAS 112612010 1/26/2010 p cs 
212212010 E060-300295444 12 360 CAS 1/2612010 1/2612010 p cs 
2/2212010 E060-30029S44S 12 360 CAS l126120IO 1/26/2010 p cs 
2122/2010 E060-30029S446 12 360 CAS 1/26/2010 112612010 p cs 
2122/2010 E.060-30029544 7 12 360 CAS 1/2612010 1/2612010 p cs 
2122/2010 E060--30029S44S 12 360 CAS 1126120IO 1/26/2010 p cs 
212212010 E060-30029S449 12 360 CAS 1/2612010 1126120IO p cs 
2122/2010 E060-30029S4SO 12 360 CAS 1/26/2010 1/2612010 p cs 

Monday, April 05, 2010 Poge2of4 



Geosyntec t> 
consultants 

Material Inventory 

Project: Kckaha Landfill 
Loca1ion: 6900 P Kaumualij Hwy Kcbba, UI 967S2 

Dc,a-ipcioo: New Lr.achase Evapoqrioq Pond Consops;:tjon 

Mottrla/ Typt: gl : 4 

I1111entory 

ln11 Dole Buclf-Rolt Wldtlf Lt1tgt/l Q,,I ID 

(ft.) (ft.) 

2/22/2010 E060-30029S4S I 12 360 CAS 
2/22/2010 E060-30029S4S2 12 360 CAS 
2/22/2010 E060-30029S4S3 12 360 CAS 

2/22/2010 E060-30029S4S4 12 360 CAS 
2/22/2010 E060-30029S4SS 12 360 CAS 
2/22/2010 E060-30029S4S6 12 360 CAS 
2/22/2010 E060-30029S457 12 360 CAS 

2/22/2010 E060-30029S4SS 12 360 CAS 
2/22/2010 E060-30029S4S9 12 360 CAS 
2/22/2010 E060-30029S460 12 360 CAS 
2/22/2010 E060-30029S46I 12 360 CAS 
2/22/2010 E060-30029S462 12 360 CAS 
2/22/2010 Jl060.30029S463 12 360 CAS 
2/22/2010 l:060-3002~ 12 360 CAS 

2/22/2010 E060-30029546S 12 360 CAS 
2/22/2010 E060-30029S466 12 360 CAS 
2/22/2010 Jl060.30029S467 12 360 CAS 
2/22/2010 E060-30029S468 12 360 CAS 
2/22/2010 E060-30029S469 12 360 CAS 
2/22/2010 1:060-30029S470 12 360 CAS 
2/22/2010 E060-30029S47 I 12 360 CAS 
2/22/2010 E060-30029S472 12 360 CAS 
2/22/2010 E060-30029S473 12 360 CAS 
2/22/2010 E060-30029S474 12 360 CAS 
2/22/2010 E060-30029S47S 12 360 CAS 

A vuage Roll Widtl,(ft.): I 2 

Totlll N111111iu of llolb: U 

Q.A. Conformance Q.C. Documents 

o.u s.,,,,, Reali Q,,CJD DtdeRtt Dtu.,(;ll !Rt:Slllt 
No 

1/26/2010 1/2612010 p 

1/2612010 1/2612010 p 

1/2612010 1/26/2010 p - -l/2612010 1/2612010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/2612010 p 

1/2612010 1/26/2010 p 

1/2612010 1/2612010 p 

1/2612010 1/2612010 p 

1/26/2010 1/2612010 p 

1/26/2010 1/2612010 p 

1/26/2010 1/2612010 p 

1/2612010 1/2612010 p 

1/26/2010 1/26/2010 p 

1/2612010 1/2612010 p 

1/2612010 1/26/2010 p 

1/2612010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/2612010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/26/2010 p 

1/26/2010 1/2612010 p 

1/2612010 1/2612010 p 

1/2612010 1/2612010 p 

APmrge Roll Lotgtl,(ft.): 360 

C,,..i.tr,,e Antl{,._ft.): J62UO 

Tota/ N11111bu of Confom,1111« Tab: 0 

Mo,rdq, April OS, 2010 P~eJofl 

Q,,CJD 

cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 



GeosyntecD 
consultants 

Material Inventory 

Ptojca: Kebha Landfill 
Location: 6900 P Kaumua)jj Hwv Kctaha, Ill 96752 

Description: New I wh!tt Enpogtjop Pond Comtructiop 

gt : • 

>---- ~ 
Inventory 

,,,., Dote B.idt-Roll WulU Lap (2AID 

(ft.) (ft.) 

Commcuts: 

Monday, April 05, 2010 

Q.A. Conformance 
l>t,Je s.-p R-b QAJD 

Nt1 

Page 4 o/4 

ProjNo: ~ 

TastNo: l!l 

Q.C. Documents 

Dtae Rtt Dt,t,e Cil Rtu1b 

J 
(2AID 



Geosyntec<> 
consultants 

Material Inventory 

Project: Kclcaha Landfjl( 

Location: 6900 D Ksumualii Hwy J(rtet.e W 967S2 
Oc:9cription: New I W:"Nc EraDOralion Pond Commsion 

I Moterlol Type: gt : 5 

Inventory 

Inv Dou &lcl,-Ro/1 Wldtl, 1,e,,,,,. Q,AID 

(ft.) (ft.) 

Acc:cplcd Rolls 

2123/2010 8160-2020174353 12 360 CAS 
3/10/2010 8 160-2020579616 12 360 CAS 

3/10/'2010 E 160-202057961 S 12 360 CAS 

2123/2010 El 60-2020626341 12 360 CAS 

212212010 E160-2020626342 12 360 CAS 

2122/2010 8 160-2020626a4S 12 360 CAS 

212212010 8160-2020626'52 12 360 CAS 

3/10/2010 E 160-2020626853 12 360 CAS 

2123/2010 EICS0-2020626355 12 360 CAS 

3/10/2010 E160-2020626SS6 12 360 CAS 

3/10/2010 E160-2020626857 12 360 CAS 

2123/2010 8 160-2020626360 12 360 CAS 

2123/2010 E160-2020626867 12 360 CAS 

2/23/2010 E160-2020626868 12 360 CAS 

2/23/2010 E160-2020626S70 12 360 CAS 

2/23/2010 E 160-2020626872 12 360 CAS 

2/2212010 8160-2020626873 12 360 CAS 

3/10/'2010 E160-2020626175 12 360 CAS 

3/10/2010 £160-2020626877 12 360 CAS 

3/10/2010 E160-2020626S78 12 360 CAS 

3/10/2010 El 60-2020626880 12 360 CAS 

2/23/2010 E160--2020626S8I 12 360 CAS 

2123/2010 E160-2020626882 12 360 CAS 

3/10/'2010 E160-20206268&3 12 360 CAS 

3/10/2010 El 60-2020626885 12 360 CAS 

3/10/2010 El 60-2020626886 12 360 CAS -2/23/2010 E160-20206268'7 12 360 CAS 

3/10/2010 El 60-2020626188 12 360 CAS 

2123/2010 EICS0-2020626893 12 360 CAS 

Mo11day, April 05, 2010 

VIIVI. 

Q.A. Conformance Q.C. Documents 
D,,te s..., R-lt Q,AJD D.leRec DoteCl.t Rts11/t Q,AID 

No 

1/26/2010 l/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26120IO p cs 
1/26/20IO 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/2612010 1/26/2010 p cs 
l/26/2010 1/26/2010 p cs 
1/26/20!0 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
l/26/2010 1/26/2010 p cs 

Page l 0/4 



Geosyntec t> 
consultants 

Material Inventory 

Project: Kcbl)a Landfill 
Location: 6900 P Kaumualjj Hwy K,t;,,ba HJ 26W 

Description: ·Newt arhate Evaoon1ion Popd Conso,ctiog 

gl: s 

Inventory 
/11v Ihle B.icft.Roll WUd Lot~ (bllD 

(ft.) (ft.) 

3/10(2010 E160-202062619S 12 360 CAS 

2/23/2010 E160-2020626&98 12 360 C/1.S 

2/23/2010 E160-2020626&99 12 360 C/1.S 

2/22/2010 E160-2020626900 12 360 C/1.S 
2/22/2010 E 160-2020626901 12 360 C/1.S 

2/22/2010 El 60-2020626902 12 360 CAS 
2/23/2010 El 60-2020626903 12 360 C/1.S 

2/22/2010 El 60-2020626904 12 360 C/1.S 

2/22/2010 E160-202062690S 12 360 C/1.S 
2/22/2010 E160-2020626906 12 360 C/1.S 
2/22/2010 E 160-2020626907 12 360 CAS 
2/23/2010 6160-2020626908 12 360 C/1.S 

2/23/2010 E 160-2020626909 u 360 C/1.S 

2/22/2010 E160-2020626910 12 360 C/1.S 
2/23/2010 E 160-2020626911 12 360 CAS 

2/23/2010 E160-20206269l2 12 360 CAS 

2/22/2010 6 160-2020626913 12 360 CAS 

2/22/2010 El60-2020626914 12 360 C/1.S 

2/22/2010 E160-202062691S 12 360 CAS 
2/22/2010 El 60-2020626916 u 360 CAS 

2/22/2010 EICi0-2020626917 12 360 CAS 
2/22/2010 E160-2020626911 u 360 CAS 
2/22/2010 El60-2020626919 12 360 CAS 

2/22/2010 El 60-2020626920 12 360 CAS 

2/22/2010 E 160-2020626921 12 360 C/1.S 
2/22/2010 E160-2020626922 12 360 C/1.S 
2/22/2010 6160-2020626923 12 360 CAS 
2/23/2010 E 160-2020626924 12 360 CAS 
2/22/2010 E 160-2020626925 12 360 CAS 

2/23/2010 El 60-2020626926 12 360 C/1.S 

Mondtry, April OS, 2010 

Q.A. Conformance 
Dau s.., Ra11lt (bl/D 

No 

l'oge2o/4 

VIIVl 

ProjNo: ~ 

TastNo: 22 

e l F 

Q.C. Documents 
DtlURtt: !MkCU Ra,,/t Q,,41D 

1/2612010 1/26/2010 p cs 
1/2612010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
J/2612010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
1/2612010 1/26/2010 p cs 
1/2612010 1/26/2010 p cs 
1/26/2010 1/26/20IO p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/2612010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1/2612010 p cs 
1/26/2010 l/26120IO p cs 
1/26/2010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/2612010 p cs 
1/2612010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/2612010 p cs 
1/26/2010 1/2612010 p cs 
1/2612010 1/2612010 p cs 



Geosyntec C> 
consultants 

Material Inventory 

Projecl: Kcbha I and{ill 

Location: 6900 P Kaumlfllii Hwy Kctw HI 967S2 
.Dcsc,.iption: New I ecbelc l;yapo(lliog fwd Cog§lructjog 

I M11tuiol Type gl : s 

lnvenJo,y 

Inv Dote Blllci-Ro/1 Wldti Le1111i ~ID 
(ft.) (I\.) 

212J/2010 E 160-2020626927 12 360 CAS 

212J/2010 E 160-2020626928 12 360 CAS 
2/23/2010 E 160-2020626929 12 360 CAS 

2/22/2010 El60-202062693-0 12 360 CAS 

2/23/2010 El60-2020626931 12 360 CAS 

2/23/2010 E 160-2020626932 12 360 CAS 

2122/2010 E160-2020626933 12 360 CAS 

2122/2010 E160-2020626934 12 360 CAS 

2/22/2010 EJ60-202062693S 12 360 CAS 

3/3012010 El60-20206S6819 12 360 CAS 

3/30/2010 E160-20206S6821 12 360 CAS 

3/3012010 E160-20206S682S 12 360 CAS 

3/30/2010 E160-20206S6828 12 360 CAS 

3/3012010 E160-20206S6829 12 360 CAS 

3/30/2010 El60-20206S6831 12 360 CAS 

3/30/2010 El60-20206S6832 12 360 CAS 

3/30/2010 E160-20206S6833 12 360 CAS 

3/3012010 El60-20206S6834 12 360 CAS 

3/30/2010 E 160-20206609 IJ 12 360 CAS 

3/30/2010 E160-20206609 I 4 12 360 CAS 

3/30/2010 E160-2020660915 12 360 CAS 

3/30/2010 E160-20206609 I 7 12 360 CAS 

3/30/2010 E160-2020660918 12 360 CAS 

3/30/2010 E160-2020660919 12 360 CAS 

3/30/2010 El60-2020660920 12 360 CAS 

3/30/2010 E160-2020660921 12 360 CAS 

3/30/2010 E 160-2020660922 12 360 CAS 

3/30/2010 El 60-2020660923 12 360 CAS 

3/30/2010 E 160-2020660924 12 360 CAS 

3/30/2010 El 60-2020660925 12 360 CAS 

Mo11uy, April OS, 2010 

Q.A. Conformance Q.C Documents 
DIiie s.m, Ra,,/t Q,AJD O.eRtt O.teCil Jlt:Sllb Q,AJD 

No 

1/26/2010 1/2612010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/.2010 1/26/.2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 l/26/2010 p cs 
1/26/2010 1/26/2010 p cs 
1/26/2010 1/26/.2010 p cs 
1/26/2010 1/26/2010 p cs 
4/S/2010 4/S/2010 p LKH 
4/S/2010 4/S/2010 p LKH 
4/5/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 
4/5/2010 4/S/2010 p urn 
4/S/2010 4/S/2010 p LKH 
4/5/2010 4/5/2010 p LKH 

4/S/2010 ~no10 p LKH 

4/5/2010 4/S/2010 p LKH 
4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 
4/S/2010 415/2010 p LKH 
415/2010 4/5/2010 p LKH 
4/5/2010 4/S/2010 p LKH 

4/5/2010 4/S/2010 p U(H 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/5/2010 p LKH 
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Geosyntec t> 
consultants 

Material Inventory 

Project: Kclsaha Landfill 
Location: 6900 D J<,ymualjj Hwy Kthha, Hi 96752 

Description: New I rxbek E .. g.Mjog Pppd Qmtopgjne 

gt : 5 

-
ITTVentory 

ln~Dou &llcl,-Ro/J WI.ta ~ Q,tlD 
(ft.) (ft.) 

-
3/30/2010 E 160-2020660929 12 360 CAS .__ 
3/30/2010 1!160-2020660930 12 360 CAS 

3/30/2010 El 60-2020660931 12 360 CAS 

3/30/2010 E 160-2020660932 12 360 CAS 

3/30/2010 E160-20206609SI 12 360 CAS 

3/30/2010 E160-2020660960 12 360 CAS 

A--,e /toll WIIIIJ,(ft.): 12 

TolJII N11•bwoflt.O,: JS 

VIIVl 

Probct ~ 16-oz geotcxtilc 

Q.A. Conformance Q.C. Documents 
Dtll, s.,,,,, RaMJt Q,tlD Dtu,Rtt Dllle CAI< Result Q,t/D 

No 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/S/2010 p LKH 

4/S/2010 4/5/2010 p LKH 
4/S/2010 4/S/2010 p LKH 

4/S/2010 4/5/2010 p LKH 
f---

4/S/2010 4/S/2010 p LKH 

A--,e Roll Laxt•(ft.): 360 

Ouuhdi~ Ana{Sf.ft.): 4114# 

TOMINa-'>erofC,,,ifo,_,,« Tats: 0 

Comments: 

Mo11d11y, April OS, 2010 ,.,,e, of4 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 
• 2100077"' Avenue South • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LE1TER OF TRANSMITI AL 

DA TE: 1/29/JfJlO I JOB NO.: N09150 

ATTENTION: : Geosyntec 
TO: MMinch@Geosyntec.com 
CC: jeffg@goodfeUowbros.com 

JFrey@wm.com RE: Kekaha LF Phase II Lateral Expansion Cell l - CETCO 
Geosynthetic Clay Liner MQC 

WE ARE SENDING YOU: [8J Attached D Under Separate Cover via ___ the following items: 

D Shop Drawings 

D Copy of Letter 

Copies 
1 

D Prints D Plans D Specifications D Samples 

D Change Order 0 Submittals D Warranties D Other 

Specification # Description 

Sec. 02074-1.02 CETCO - Geosynthetic Clay Liner Packing Slips & MQC 
Certificates 

These are transmitted as checked below: 

D For Approval 

[8J For your use 

D Approved as submitted D Resubmit D Copies for Approval 

0Approved as noted D Submit D Copies for distribution 

D For review and comment 0 Returned for corrections 0 Return O Corrected Prints 

D Forbidsdue _____ D Other ________ _ _ _ _ _ _ _____ _ 

Remarks: 

COPY TO: FILE SIGNED: Richard Kamienski - - - - ----- - - - -



Date: 1/29/20 I 0 
Purchase Order: C-4089 
ORDER NUMBER: 000258364 

Kirk and Karen 
Northwest Linings 
21000 77th Ave. South 
Kent, WA 98032 
kirkl@northwestlinings.com cc.karent@northwestlinings.com 

To Whom it May Concern: 

* W-L.\P --.tilol 

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to 
Northwest Linings. 

The enclosed data package includes results of all the MQC tests required by ASTM D5889, with the exception of 
index flux/hydraulic conductivity. This test, which is run according to ASTM D5887, is normally performed once 
per production lot (once per week), unless a higher frequency is required by the project specifications. Because 
of the GCL's low permeability, this test can take several weeks to complete. The index flux/hydraulic conductivity 
results associated with this lot of material will be provided under separate cover as soon as they are available. 

Although the index flux/hydraulic conductivity test results arc not yet available, CETCO accepts responsibility for our 
GCL should the index flux/hydraulic conductivity tests produce unacceptable results. If, upon delivery and prior to 
installation, individual rolls of GCL are found to be nonconforming to accepted project specifications, CETCO will 
replace the nonconforming material at no charge. 

Questions regarding this information should be directed to Chris Athanassopoulos, 
Technical Support Engineer, at (847) 851-1831. 

Sincerely, 

(. fa(dc'-'~ ~:;-. 

Melanie King 
Quality Assurance Coordinator 
CETCO Cartersville Plant 



~· 
GEOSYNTHETIC CLAY LINER 
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE 

PROJECT NAME: Kekaha Sanita.ry LF 

CUSTOMER P.O.: C-4089 

ORDER NUMBER: 000258364 

PREPARED FOR: Northwest Linings 

CONTENTS: 

• Product Certifications 

• GCL Order packing list and MQA tracking form 

• GCL manufacturing quality control test data 

• Bentonite clay certification 

• Raw material test results 

PREPARED BY: Melanie King 
Quality Assurance Coordinator 
CETCO 
2 I 8 Industrial Park 

Cartersville, GA 30121 
Telephone: (770) 387-7773 
E-Mail: melanie.king@cetco.com 
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CEl"€g:gJ 
PRODUCT CERTIFICATIONS 

PROJECT NAME: Kekaha Sanitary LF 
CUSTOMER P.O.: C-4089 
ORDER NUMBERS: 0002S8364 
PREPARED FOR: Northwest Linings 

The GCL manufactured for the above-referenced order number(s) is certified to meet the values listed in the tables below: 

J"a!!lrdll/ll 
ASTM D 5887 !GCL Hydraulic Conductivitt 1/270,000sf SWldard 

ASTM D S993 J Bcntonite Mass/Area 1140,000sf Standard 
Bentonne p,opcny ICS1S ore pafonned at a benwnite processing focilily bef0<e shipment to CETCO's production facility. 
All 1cnsile tcs1ing is in the machine direction using ASTM D 6768, All pceJ strength 1cstin& is perfonncd using 
ASTM O 6496. Upon request tensile and peel rtJults can be reported per modlfied ASTM D 4632 usms 4 inch giip,. 

NEEDLE DETECTION AND REMOVAL PROCEDURE 

CETCO hereby affirms that all Bentomat<I> geosynthetic clay liner material manufactured for this project is continually 
passed under a magnet for needle removal and then screened with a metal detection device. CETCO certifies Bentomat<I> 
to be essentially free of broken needles and fragments of needles that would negatively effect the performance of the final product. 

<-!J(.d_~ 4 
Melanie King 
Quality Assurance Coordinator 



c:::EFg_Q). 

GCL MANUFACTURING QUALITY CONTROL TEST DATA 

The following rolls in GCL cenification package number 000258364 have been tested in our production facility lab. 

[~ Prod act ~ :-;JjLoc # Taledlll!o11 !,TatcdlCP.~l~nb Slii.iiitMiHl'i!misf~HI 
I ASTM Test Method: I 0 5993 ./ I 06768 -;; 1 06496 

I Required Value: I0.82 lb /sq ft Min 145 lbs/in MARV I 3.S lblinmin 

lcv-BENTOMATFLW I 201004c11 1· :251~· II 0.85 ./ ,1 63.0 ,/ I II.I ./ 

lcv-BENTOMATFLw l 201004cv L m JI o.&3 .; I 63.0 v 6.7 ,/ 

lcv-BENTOMATFLW I 201004cv ['=.._2a1"' JI o.85 ./ I 63.0 v' 5.8 ./ 
jcv-BENTOMATFLwj 201004cv ~~- 3Q2 JI o.83 ./ I 63.0 ,/ 5.4 7 
[cv-BENTOMATFLwl 201004cv l,:,,,,, 31L. JI 0.81 v 'I 63.0 ,/ 5.4 ,/ 

jcv-BENTOMATFLwj 201004cV ti;:. ~4: ·JI o.85 .; I 63.0 ./ 4.7 '7 

JCV-BENTOMATFLWI 201004CV l'i:10# jj 0.82 J I U .l ,/ 4.1 .J 
. . . 

~1-- •• I "'YIVV'T"'" Le.' ,. I uu •• I ... 
lcV-BENTOMATFLW j 201004CV ,-.·-fu,,; Ii 0.9S ,/ I ss.2 J I 6.2 ./ 
1r, ..... . . . . I 

. . . .. u . I ....... , ... I . .. , 
lcv-BENTOMATFLwl 201004cv h. ~ II 0.83 v I 88.2 v I 11.S ./ 

lcv-BENTOMATFLwl 201004cv L .424 .·. ]~I 88.2 ./ I 8.2 ,/ 
lcv-BENTOMATFLW I 201004CV c·· 41s·~ 0.99 ,[ 96.1 / I 5.9 ,/ 
[cv-BENTOMATFLWI 20!004CV l~~m-:'·J 0.85 ./ I 96.1 ./ I S.I V 
lcv-BENTOMATFLW I 201004cv I Bffi·ji 0.84 J I 96.1 / 11 s.s 7 
lcv-BENTOMATFLwl 201004Cv l~~.-.31[ 0.84 J I . 96.1 .; I s.s ./l 

' [cv-BENTOMAT FLW I 201004cv 1~- '~11:!!r'· II 0.82 J '[ 96.1 'J I 6.2 v 
( I '5 fo1A 0 

./ 

~1),. ,,J 0~9€.e. 

NOi IN 0~ 



BENTONITE CLAY CERTIFICATION 
The Bcntonite Clay used to produce package 000258364 
has been tested by American Colloid Company and yielded the following test results. 
irif9ijfrf m._ . .:aa,_asc:. __ ::w::ta...:?_K ..... -_ _ -11 

9425448 ,/ 

942543A ,l ~I 11.60 
9425438 ./ fijTo 
942539A .I f"i2.oo 
9425398 .., I 11 .60 



CEOTEXTILE TEST RF..SULTS FROM MA TtRIAL SUPPLIERS 

1~1• 1rAS1 GI OTOITl.l «>YIOGlOn>"1U ( l,}/1,1) - ")\\ffb- } INNfa IASt Of OTIXTII.I ( SU( ,.,,..., - l,"1 w I l.k" .) 

. MHtArn.: -- . . ,,.;;; ·1 > MMA,u·· .... ~ ~-... ;,-~; .-.-; ........ ,_"'f' .. .., 

~ --- .... _ 
t,,t-~ .. ; 

... _ 
(_~ , ":1-.f ~-~ :' .': -!.,<. ~- "'""l""'''· ~ .. . . . -- .. -... , ....... -·· .. 

,,J(lllf:X 20.141H ,,, 1SI 1 pl<HOH-WOV[I .... ,/ ,_. v " ,.,xum )011141.US" , ... as.n 
,mcuu WtAOUttt-4 u !SU t'ioHOff.WOWI 1'1 V uV .... ,,x,uc 20M4Ull7 / .... n.n 
MTl(l2U wtAOJUtM ,., uu ,:V-HOH-wovc, ... -.I .... .,._ 4$.4 ,,x,uc 2010S41QI / MS ,._., 
MTXl21l WU.OU1tH ... .. .. ~ -HOH.WOW! mv .. ,/ .... ,,lUUC 2020S•IIU4 / .... u.n 

""'"" 
wt,t,OUIM),,H / ,., ltOA t't'.ftOH--WOYCI 200 ,/ u I/ '" m1uc JO,ffl,tlt)t, .... ,u, 

MT'XUJJ WV,01,00•U / , .. 171.1 ,:V-HOH•WOVtl '10 " u V 42,J "lU11C 1020507" . .... I0.41 

MTl:UU 
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MTXUU WU.01)04)-1' u 17U ,:VoHOH.WOV[I n, ,/ u ,/ 41.J ,-,)(JUC M>106JJU${ .... UO.tl 

M'TXUU WEAOU0'-1·2 ,' u 170.l """"'·-· m II .. ., 11.1 msuc lOlOQUft\ us ... ,. 
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NORTHWEST LININGS & GEOTEXTILE PRODUCTS, I NC. 
• 21000 77th Avenue South • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LEITER OF TRANSMIIT AL 

DA TE: Zf.V2()10 I JOB NO.: N09150 

ATTENTION:: Geosyntec 
TO: MMinch@Geosyntec.com 
CC: jeffg@goodfellowbros.com 

JFrey@wm.com RE: Kekaha LF Phase II Lateral Expansion Cell 1 - CE"fCO 
Geosyntheti( Clay Liner Index Flux/ Perm Test Results 

WE ARE SENDING YOU: C8:I Attached O Under Separate Cover via _ __ the following items: 

0 Shop Drawings 

0 Copy of Letter 

Copies 
1 

0 Prints 0 Plans D Specifications D Samples 

0 Change Order 0 Submittals 0 Warranties 0 Other 

Specification # Description 
Sec. 02074-1.02 CETCO - Geosynthetic Clay Liner Index Flux / Permeability 

Test Results 

These are transmitted as checked below: 

D For Approval 

IZJ For your use 

D Approved as submitted D Resubmit D Copies for Approval 

OApproved as noted D Submit D Copies for distribution 

D For review and comment D Returned for corrections D Return D Corrected Prints 

D For bids due _____ D Other ____________________ _ 

Remarks: 

COPYTO: FILE S IGNED: Richard Kamienski ----- - -------



INDEX FLUX AND PERMEABILl1Y OF GCL's J,, TFSr RESULTS 
ASTM D-5887 I D-5084 

Client : CETCO Daie : 02/03/10 
Project Location : Kekaha Landfill Job No. : IOLG2078.0l 
Sample Number : Roll 363 Tested By : RL 
Description : Bbttomat FL W Checked By : JB 

Penneant Fluid : De-Ai.red Water 

rhXli!!:31 fml!m! llala 

Total~ Total Sample 
Initial Clay Height ( in) : 0.21 Final Height of Clay ( in ) : 0.27 
Initial Diameter (in) : 4.00 Final Diameter of Clay ( in ) : 4.00 
Initial Wet Weight ( g ) : 62.40 Final Wet Weight(Clay) (g) : 81.70 
Wet Density ( pcf) : 90.00 Wet Density ( pcf) : 91.65 
Moisture Content % : 39.50 Moisture Content % : 92.30 
Dry Density ( pcf) : 64.52 Dry Density ( pcf) : 47.66 

Tm Paramdea 

Fluid : De-Aired Waier Average Effective 
Cell Pressure (psi) : 80.00 Contming Pressure (psi) : 4 
Head Water (psi) : 77.00 Gradient : 204.44 
Tail Water (psi) : 75.00 Effective Stress at Base : s 

flux 111111 rmneabllitt l01111l Data 

\linimum Saturation ·Time Is 48 hours Area.A "' 0.00811 m•2 
Thickness, t .. 0.27 In 

Days Date Flow Time Elal)Se(I Aux k 
<C min Time (sec) (ffl'31m'2)/MC cm/MC 

I 01/27/2010 .atfuiot~perASTIA 
2 01128/20'!0 
3 01129/2010 uo 14"40 118@ a,eee-009 4AOE-009 
4 01/3.Q/2010 ~.9Q 1444 - 8.40£-009 4,ttE--009 

s 01/3 (/2010 5.40 1430 80180 7.73£-009 3.78E--009 

e 02/01/2010 $.%0 1438 - 7.43E-OOII 3.83E-008 

7 OV02/2010' &.%0 14-41 - 7.42f.009 3.83E-008 
a· 02/03/2010 5:20 14-42 805%0 7.41E-OOII 3.e3E4» 

Average of t:ast 3 Test Readings ? 7.42E-009 3.63E-009 / 
1.00E-7 1.00E-7 

' 
0 

I 
~ 1.00E-8 ' ~ 1.00E-8 
< i E 
X § .2 ... ~ 

1.00E-9 1.00E-9 
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 s 6 7 8 9 10 

Time - davs Time-days 

··,T Laboratories, Inc. tUSC...lta/A .... ~ Po.15311 Te/1:U.UM .. 1. Fox72 .. 746-421SI 

Kekaha Landfill Roll 363 K-363-Kekaha-FLW. WK4\FF-CETC0-10 



INDEX FLUX AND PERMEABILITY OF GCL's ,,, TF.Sr RESULTS 
ASTM D-5887 I D-5084 

Client : CETCO Date : 02/03/10 
Project Location : KekahaLa~U Job No. : I0LG2078.01 
Sample Number : Roll 453 Tested By : RL 
Description : Beotomat FLW Checked By : JB 

Permeant Fluid : De-Aired Water 

f:b~lgil rmm:nx ~aia 

Total Sample Total Sample 
Initial Clay Height ( in) : 0.18 Final Height of Clay ( io ) : 0.27 
Initial Diameter ( in ) . 4.00 Final Diameter of Clay ( io ) : 4.00 
Initial Wet Weight ( g) : 50.10 Final Wet Weight(Clay) (g) : 79.70 
Wet Density ( pcf) : 84.30 Wet Density ( pcf ) : 89.41 
Moisture Content % : 36.10 Moisture Content % : 117.20 
Dry Density ( pcf) : 61.94 Dry Density ( pcf) : 41.16 

ImParam~m 
Fluid : De-Aired Water Average Effective 
Cell Pressure (psi) : 80.00 Confining Pressure (psi) : 4 
Head Water (psi) : 77.00 Gradient : 204.44 
Tail Water (psi) : 75.00 Bffecti'le ~tress at Base : s 

F111x awl l!crmw,lli~ l011111 Dab 

Minimum Saturation Time is 48 hours Area,A = 0.00811 m-'2 
Thlr;lu\e$$,t = 0.27 in 

Days Date Flow Time Elaosed Flux k .. min time <sec> (m"31m'2)iNc. -1 01/2712010 <1a h<in ot~ po, JisTM 
a 01/28/2010 
$ 01/29/2010 5.!IC) 1440 86400 --~ 4.UE-000 

• OJ/30/2010 5.30 1444 - 7~ 3.tl9E.OOO 
5 Ol/3J/2010 5.10 14311 ei&1eo 7:30E.ooo 3.57E-OOO 
e 02JOJ/20JO 5.10 1430 - 7.291;.000 3.5eE.ooo 
1 02m/2010 5.10 1"41 - 7.28E,009 3.lieE-000 

• 02/03/2010 5.10 1442 eo5io 1.ve.ooo·· 3.lieE-OOI>· 

Average ol I.tit 3 Te,t Readings : 7.28E-oo9 3.56E.()()9 / 
1.00E-7 1.00E-7 

0 I ~ 
< 

~ 1.00E-8 ' f 1.00E-8 < 
E ., .. )( e ff. 

~ 
1.00E-9 1.00E-9 

0 1 2 3 .. 5 8 7 8 9 10 0 1 2 3 4 5 8 7 8 9 10 
Time - davs Tme-davs 

JLT LaboraJories, Inc. ~ueen1r11Aw. ~ p._ 16317Ttln4-7-1, F.x 7:U.74$-4211 

Kekaha Landfill Roll 453 K-453-Kekaha-FLW. WK4\FF-CETC0-10 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 
• 21000 77th Avenue Sou!th • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LEITER OF TRANSMIIT AL 

DATE: 1/25/2010 I JOB NO.: N09150 

ATTENTION: : Geosyntec 
TO: MMinch@Geosyntec.com 
CC: jeffg@goodfellowbros.com 

JFrey@wm.com RE: Kekaha LF Phase 11 Lateral Expansion Cell 1 -AGRU 60 & 
80 mil HD Microspike Submittals 

WE ARE SENDING YOU: ~ Attached D Under Separate Cover via _ __ the following items: 

D Shop Drawings 

D Copy of Letter 

Copies 

D Prints D Plans D Specifications D Samples 

D Change Order D Submittals D Warranties D Other 

Specification # Description 

1 Sec. 02072-1.02A.2,3 AGRU America - 60 & 80 mil HD Microspike QC certificates 
issued by resin supplier 

1 Sec. 02072-1.02A.8 AGRU America - 60 & 80 mil HD Microspike QC certificates 
and test results 

These are transmitted as checked below: 

D For Approval 

[8J For your use 

D Approved as submitted D Resubmit D Copies for Approval 

0Approved as noted D Submit D Copies for distribution 

D For review and comment D Returned for corrections D Return D Corrected Prints 

D For bids due _____ D Other _ _ ____________ _____ _ 

Remarks: 

COPYTO: FILE SIGNED: Richard Kamienski -------------



. micro NW Linings KEKAHALF doc 13317 PO# C-4083 
HOPE CPU, HI 

2 rolls 80 HD micros 2 left 
METRIC DIMENSIONS 104 rolls 60 HD micros Ike 104 left 

:)$ I 'I(, 4-lo I * 10']_ "" '}So, -:/'lo sf-
ROLL# wid Ion AREA I . I wgt lot# 

(K)801611 .10 7 100 700.0 80HO micro 2 tot 1 3154 7291467 
(K)801612 .10 7 100 700.0 80HO micro 2 tot 2 3163 7291467 

(K)801613 .10 7 125 875.0 60HO micro 104 tot 1 2974 sqs + 2ft Irie 7291467 
(K)801614 .10 7 125 875.0 60HO micro 104 tot 2 3007 7291467 
(K)801S15 .10 7 125 875.0 SOHO micro 104 tot 3 3010 7291467 
(K)80161S .10 7 125 875.0 SOHO micro 1041014 3009 7291467 
(K)801617 .10 7 125 875.0 SOHO micro 104 tot 5 3012 7291467 
(K)801618 .10 7 125 875.0 SOHO micro 104 tot 6 3015 7291467 
(K)801619 .10 7 125 875.0 SOHO micro 104tot 7 3016 7291467 
(K)801620 .10 7 125 875.0 SOHO micro 104 tot a 3018 7291467 
(K)801721 .10 7 125 875.0 SOHO micro 104 tot 9 3022 7291467 
(K)801722 .10 7 125 875.0 60HO micro 104 tot 10 3022 7291467 
(K)801723 .10 7 125 875.0 60HO micro 104tot 11 3019 sqs 7291467 
(K)801724 .10 7 125 875.0 60HO micro 104 tot 12 3020 7291467 
(K)801725 .10 7 125 875.0 SOHO micro 104 tot 13 3020 7291467 
(1<)801726 .10 7 125 875.0 SOHO micro 104 tot 14 3022 7291467 
(K)801727 .10 7 125 875.0 SOHO micro 104 tot 15 3024 7291467 
(K)801728 .10 7 125 875.0 60HO micro 104 tot 16 3018 7291467 
(K)801729 .10 7 125 875.0 60HO micro 104tot 17 3021 7291467 
(K)801730 .10 7 125 875.0 60HO micro 104 tot 18 3025 7291467 
(K)801731 .10 7 125 875.0 60HO micro 104 tot 19 3029 7291467 
(K)801732 .10 7 125 875.0 SOHO micro 104 tot 20 3027 7291467 
(K)801733 .10 7 125 875.0 60HO micro 104 tot 21 3025 7291467 
(K)801734 .10 7 125 875.0 60HO micro 104 tot 22 3022 sqs 7291467 
(1<)801735 .10 7 125 875.0 60HO micro 104 tot 23 3023 7291467 
(K)801736 .10 7 125 875.0 60HO micro 104 tot 24 3023 7291467 
(K)801737 .10 7 125 875.0 SOHO micro 104 tot 25 3024 7291467 
(K)801738 .10 7 125 875.0 60HO micro 104 tot 26 3023 7291467 
(K)801739 .10 7 125 875.0 SOHO mlc,ro 104 tot 27 3025 7291467 
(K)801740 .10 7 125 875.0 60HO micro 104 tot 28 3021 7291467 
(K)801741 .10 7 125 875.0 60HO micro 104 tot 29 3023 7291467 
(K)802101 .10 7 125 875.0 60HO micro 104 tot 30 3023 7291467 
(K)802102 .10 7 125 875.0 SOHO micro 104 tot 31 3027 7291467 
(K)802103 .10 7 125 875.0 SOHO micro 104 tot 32 3026 sqs 7291467 
(K)802104 .10 7 125 875.0 SOHO micro 104 tot 33 3023 7291467 
(K)802105 .10 7 125 875.0 60HO micro 104 tot 34 3038 7291467 
(K)802106 .10 7 125 875.0 60HO micro 104 tot 35 3056 7291467 
(K)802107 .10 7 125 875.0 SOHO micro 104 tot 36 3054 7291467 
(K)802108 .10 7 125 875.0 SOHO micro 104 tot 37 3056 7291467 
(K)802109 .10 7 125 875.0 SOHO micro 104 tot 38 3048 7291467 
(K)802110 .10 7 125 875.0 60HO micro 104 tot 39 3040 7291467 
(K)80211t .10 7 125 875.0 SOHO micro 104 tot 40 3041 7291467 
(K)802112 .10 7 125 875.0 60HO micro 104 tot 41 3042 7291467 
(K)802113 .10 7 125 875.0 SOHO micro 10410142 3037 7291467 
(K)802114 .10 7 125 875.0 60HO micro 104 tot 43 3038 sqs 7291467 
(K)802115 .10 7 125 875.0 SOHO micro 104 tot 44 3037 7291467 
(K)802116 .10 7 125 875.0 60HO micro 104 tot45 3037 7291467 
(K)802117 .10 7 125 875.0 60HO micro 104 tot 46 3037 7291467 
(K)802118 .10 7 125 875.0 60HD micro 104 tot47 3043 7291467 
(K)802119 .10 7 125 875.0 60HD micro 104 tot 48 3039 7291454 
(K)802120 .10 7 125 875.0 SOHO micro 104 tot 49 3044 7291454 
(K)802221 .10 7 125 875.0 SOHO micro 104 tot 50 3041 7291454 
(K)802222 .10 7 125 875.0 60HO micro 104 tot 51 3042 7291454 
(K)802223 .1 O 7 125 875.0 SOHO micro 104 tot 52 3038 7291454 



~ micro NWUnlngs KEKAHALF doc 13317 PO# C-4083 

HOPE CPU,Hl 

2 rolls 80 HD micros Ike 2 klft 

METRIC DIMENSIONS 104 rolls 60 HD micros Ike 104 left 

ROLL# wld len AREA I wgt lot# 

{K)802224 .10 7 125 875.0 60HD micro 104 tot 53 3038 7291454 

{K)8022.25 .10 7 125 875.0 60HD micro 104 tot 54 3042 sqs 7291454 

{K)802226 .10 7 125 875.0 60HD micro 104 tot 55 3041 7291454 

(K)802227 .10 7 125 875.0 60HD micro 104 tot 56 3041 7291454 

{K)802228 .10 7 125 875.0 60HD micro 104 tot 57 3040 7291454 

{K)802229 .10 7 125 875.0 60HO micro 104 tot 58 3039 7291454 

{K)802230 .10 7 125 875.0 60HD mlcro 104 tot 59 3037 7291454 

(K)802231 .10 7 125 875.0 60HD micro 104 tot 60 3034 7291454 

(K)802232 .10 7 125 875.0 60HD micro 104 tot 61 3030 7291454 

(K)802233 .10 7 125 875.0 60HD micro 104 tot 62 3029 7291454 

{KJ802234 .10 7 125 875.0 60HD micro 104 tot 63 3028 7291454 

{K}802235 .10 7 125 875.0 60HO micro 104 tot 64 3030 sqs 7291454 

{K)802236 .1 O 7 125 875.0 60HD micro 104 tot 65 3036 7291454 

(K)802237 .10 7 125 875.0 60HD micro 104 tot 66 3034 7291454 

(K)802238 .10 7 125 875.0 60HD mJcro 104 tot 67 3035 7291454 

(K}802239 .10 7 125 875.0 60HD micro 104 tot 68 3029 7291454 

{K)802240 .10 7 125 875.0 60HD micro 104 tot 69 3036 7291454 

{K}802341 .10 7 125 875.0 60HD micro 104 tot 70 3036 7291454 

{K}802342 .10 7 125 875.0 60HO micro 104 tot 71 3036 7291454 

(K)802343 .10 7 125 875.0 60HD micro 104 tot 72 3035 7291454 
(K)802344 .10 7 125 875.0 60HD micro 104 tot 73 3033 7291454 
(K)802345 .10 7 125 875.0 60HD micro 104 tot 74 3032 7291454 
(K}802346 .10 7 125 875.0 60HD micro 104 tot 75 3030 sqs 7291454 

{KJ802347 .10 7 125 875.0 60HD micro 104 tot 76 3032 7291454 

{K}802348 .10 7 125 875.0 60HO micro 104 tot 77 3033 7291454 

{K)802349 .10 7 125 875.0 60HD micro 104 tot 78 3039 7291454 
(K}802350 .10 7 125 875.0 60HD m~ro 104 tot 79 3037 7291454 

(KJ802351 .10 7 125 875.0 60HD micro 104tot80 3037 7291454 

{K)802352 .10 7 125 875.0 60HD micro 104 tot 81 3037 7291454 

{K)802353 .10 7 125 875.0 60HO micro 104tot82 3035 7291454 

{K}802354 .1 O 7 125 875.0 60HD micro 104 tot 83 3015 7291454 
(K)802355 .10 7 125 875.0 60HD micro 104 tot 84 3024 7291454 
(K)802356 .10 7 125 875.0 60HD micro 104 tot 85 3030 sqs 7291454 
(K)802357 .10 7 125 875.0 60HD micro 104 tot 86 3029 7291454 

{K)802358 .10 7 125 875.0 60HD micro 104 tot 87 3029 7291454 

{K)802359 .10 7 125 875.0 60HD micro 104 tot 88 3035 7291454 

{K)802360 .10 7 125 875.0 60HO micro 104 tot 89 3032 7291454 
{K)802461 .10 7 125 875.0 60HD micro 104 tot 90 3035 7291454 
(K)802462 .10 7 125 875.0 60HD micro 104 tot 91 3033 7291454 
(K)802463 .10 7 125 875.0 60HD micro 104tot92 3031 7291454 

{K)8024o4 .10 7 125 875.0 60HO micro 104 tot93 3033 7291454 

{K)802465 .10 7 125 875.0 60HD micro 104 tot 94 3034 7291454 

(K}802466 .10 7 125 875.0 60HD micro 104 tot 95 3032 7291454 

(K}802467 .10 7 125 875.0 60HD micro 104 tot 96 3030 sqs 7291454 
(K)802468 .10 7 125 875.0 60HO micro 104 tot 97 3030 7291454 

(K)802469 .10 7 125 875.0 60HD micro 104 tot 98 3027 7291454 

(K)802470 .10 7 125 875.0 60HD micro 104 tot 99 3025 7291454 

{K)802471 .10 7 125 875.0 60HD micro 104tot 100 3025 7291454 

(K}802472 .10 7 125 875.0 60HO micro 104 tot 101 3027 7291454 
(K)802473 .10 7 125 875.0 60HD micro 104 tot 102 3047 7291454 

{K)80247' .10 7 125 875.0 60HD micro 104 tot 103 3058 7291454 

(K)802475 .10 7 125 875.0 60HD micro 104 tot 104 3057 7291454 



" CllSJ~~ II 
.JL .JL ~ .JL 

~lYJ©I 111r~ ~~rrlnI1rll~§lr~ ',q,,od,ty control cl«pf. 

.,_,R""O='LL~#'--__,,8uO!!..1.!..6:!l<....!.1~3~-..e.1.!'l!O'--_..::.Lo:..:.t.::.:#::...__..!.7.!:2.:=..91.:,:4~6~7 _ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 31 <,ii 
ODO# : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 
METRIC ENGLISH 

1.39 mm 55 ./ mil 

MAX: 1.51 mm 59 mil 

AVE: 1.46 mm 57 / mil 

Density 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
OIT(Standard) ASTM D3895 minutes 206 /RESULTS 

glee .945 ./ 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.35 I 
10 IN CAT1 I 

27 N/mm 152 ppi / 2,642 psi 

33 N/mm 190 ppi I 3,298 psi 

% 16.08 ..,/ 

% 507.2 i/ 

% -0.24 

215.0 N ./48.334 lbs 

411.4 N 92.500 lbs 

595.2 N ('133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~!.~~ 
Signature ..... .. ....... ...... ~~······· 
Quality Control Department :ii ~ FRM 

12123/05 



~ ag~ """"'°"'w control dept 

--'-R=O=LL'"""#- -"'8"""0_,1'-"6'-...J1._4.._•_.1'-"Q<--__ Lo_t #_: __ 7:...:2~9-=-14..:..:6:..:..7_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 
j 

31 mil 
ODD I : TOP EVEN If: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC 
1.44 mm 

ENGLISH 
57 .I mil 

1.58 mm 62 mil 

1.50 mm 59 I mil 

Density 

Thickness......... 1 ·5 

Length..... ......... 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard)ASTM 03895 minutes 206 J RESULTS 

glee ./ .945 

MFI ASTM D1238 
COND. E Melt Flow Index 1gooc /2160 g g/10min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance 
FTMS 101 Method 2065 (Modified) Load 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.35 ./ 

10INCAT1 / 

27 N/mm 156 ppi v 2,642 psi 

34 N/mm 195 ppi ,/ 3,298 psi 

% 16.08 / 

% 507.2 / 

% -0.24 

215.0 N /48.334 lbs 

411.4 N 92.500 lbs 

595.2 N / 133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~ !.~£_ 
Signature .................... ~~······· 
Quality Control Department =-FRM ·~ 



., cng~ ',..,..tw control d«pf. 

ROLL# 801615-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291467 

METRIC ENGLISH 

1.46 mm 57 J mil 

1.56 mm 61 mil 

1.49 mm 59 V rmil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST Asperity GRI GM12: 35 {;, 
ODD#: TOP EVEN#: BOTTOM OIT(Standard) ASTM 03895 minutes 206 j RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /21609 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation@ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 

g/10 min .23 

% 2.35 

101NCAT1 

27 N/mm 155 ppi .J 2,642 

34 N/mm 193 ppi j 3,298 

% 16.08 

% 507.2 

% -0.24 

215.0 N /48.334 

411.4 N 92.500 

595.2 N / 133.80 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~ .~~£_ 
Signature .................... ~~······· 
Quality Control Department GOHom;c.FRM 

REV03 
12123«)6 

I 

J' 

l 

psi 

psi 

./ 

I 

lbs 

lbs 

lbs 



~ ~ cug~ ',~tv control d«p1. 

ROLL# 801616-10 Lot#: 7291467 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 30 ~I 
ODD#: TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

ENjlSH 
56 mil 

METRIC 
MIN: 1.43 mm 

MAX: 1.54 mm 61 mil 

AVE: 1.48 mm 58 / mil 

Density 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
OrT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .945 / 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo-= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failure·s 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.35 v' 

10 IN CAT1 I 

27 N/mm 154 ppi / 2,642 psi 

34 N/mm 192 ppi I 3,298 psi 

% 16.08 / 

% 507.2 / 

% -0.24 

215.0 N / 48.334 lbs 

411 .4 N 92.500 lbs 

595.2 N /133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

O~te: ......... ~.
1~£_ 

Signature ... .. ............... ~~-······ 
Quality Control Department =k:.FRM 

1212310S 



IJ' . CD<SJ!!:,~ ' , cp,ol,ty control do:pt. 

~OLL# 801617-1 Q 

Measurement 
ASTM D5994 
(Modified) 

I 

MIN: 

MAX: 

AVE: 

Lot#: 72911467 

METRIC EN,ISH 
1.45 57 mil mm 

1.50 mm 59 mil 

1.47 mm 58 j mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length ...... .. ...... 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
Asperity GRI GM12: 32 mil 
ODD# : TOP EVEN#: BOTTOM OIT(Standard) ASTM D3895 minutes 206 / RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yierd 

Average Strength @ Break 

Average Elongation @ Y1ield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.35 / 

101NCAT1/ 

27 N/mm 153 ppi ./ 2,642 psi 

33 N/mm 191 ppi j 3,298 psi 

% 16.08 / 

% 507.2 / 

% --0.24 

215.0 N /48.334 lbs 

411.4 N 92.500 lbs 

595.2 N / 133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: .. ..... .. Y'ii-!:~~-
Signature .................... ~~ ..... .. 
Quality Control Department GOHOmic.FRM 

REV03 
12/23106 



~ "'cng~ ',..,_tvconfrol da:pt 

ROLL# 801618-10 Lot#: 7291467 Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 30 ~ii 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.45 mm 57 / mil 

1.49 mm 59 mil 

1.47 mm 58 / mil 

Density 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RESULTS 

glee .945 ./ 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 {Modified) 
{ 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
{ 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.32 / 

10INCAT1 I 

26 N/mm 149 ppi ./ 2,583 psi 

31 N/mm 175 ppi / 3,018 psi 

% 15.78 I 

% 455.4 / 

% -0.24 

215.0 N /48.334 lbs 

411.4 N 92.500 lbs 

595.2 N /133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~ .'~£_ 
Signature .................... ~~······· 
Quality Control Department ::,':°''RM 

12/23105 



~ cog~~ II 
.JL .JL e. .JL 

~lYl©l 111r~ ~~ff'lr111rll~@lr~ .... ,.,,.,..,.,',j control clap1 

~~O=L=L'-"#- ---""8 '-"Qe...1"""6,,._._1..,,.9 '--- -"1 ..,.O'--__ L.;...:ot_#_: _ ____.:7:.:2:::9_:_14:!..:6::.:.7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

/ 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.46 mm 57 i/ mil 

1.53 mm 60 mil 

1.48 mm 58 / mil 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

Asperity GRI GM12: 32 mil 
ODD# : TOP EVEN If: BOTTOM / 

TEST 
OIT(Standard) ASTM 03895 minutes 206 RES U L TS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile load 
ASTM 05397 

load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 V 

g/10 min .23 

% 2.32 / 

101N CAT 1 / 

26 N/mm 151 ppi I 2,583 psi 

31 N/mm 176 ppi / 3,018 psi 

% 15.78 / 

% 455.4 / 

% -0.24 

215.0 N /48.334 lbs 

411.4 N 92.500 lbs 

595.2 N / 133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... "Yi!.~£_ 
Signature .................... ~~······· 
Quality Control Department &OHDmic.FRM 

REVOO 
12/23/06 



"' ctg~ ',.,,..i.ty control dept. 

ROLL# 801620-10 
Measurement 
ASTM D5994 
(Modified) 

I 
29 mil 

MIN: 

MAX: 

AVE: 

Lot#: 7291467 

METRIC EN,SH 
1.45 57 mil mm 

1.49 mm 59 I mil 

1.48 mm 58 mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST Asperity GRI GM12: 
ODD f : TOP EVEN f : BOTTOM OIT(Standard) ASTM D3895 minutes 206 / RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 

g/10 min .23 

% 2.32 

10IN CAT1 

26 N/mm 151 ppi ti 2,583 

31 N/mm 176 ppi I 3,018 

% 15.78 

% 455.4 

% -0.24 

215.0 N / 48.334 

411.4 N 92.500 

595.2 N / 133.80 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ..... .. .. ~ ·';1hL_ 
Signature .................... ~~······· 
Quality Control Department GOH0m;c.FRM 

REV03 
12123IOS 
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~ ~ cng~ ,..,qual,fy control d«pf. 

~OLL# 801721-10 
Measurement 
ASTM D5994 
(Modified) 

/ 
Asperity GRI GM12: 35 mil 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 

mm 1.43 

1.56 

1.48 

Density 

mm 

mm 

7291467 

ENGYSH 
56 mil 

61 mil 

58 / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
OIT(Standard) ASTM D3895 minutes 206 j RES UL TS 

glee .945 I 
MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

t longation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 0 1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.32 ./ 

10 IN CAT 1 I 

26 N/mm 151 ppi / 2,583 psi 

31 N/mm 176 ppi / 3,018 psi 

% 15.78 I 

% 455.4 / 

% -0.24 

215.0 N / 48.334 lbs 

411.4 N 92.500 lbs 

595.2 N / 133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ...... -~~;:;y~ 
Signature .......... ......... . ~«t. ...... . 
Quality Control Department ::,~;c.FRM 

12/23I05 



" cug~ ,,..,,_twcon1rold«p1 

--'-'R=O=LL:.,!!# __ 8:x..,,.;Q_._1 ...!.7 ..e21.!"2'L--_._1 ~Q'--_ .:..:Lo..:..:t #~: _ __.:7:..:2:.:.91.:.::4~6.!..7 _ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

I 
Asperity GRI GM12: 30 mil 
ODO I : TOP EVEN 11: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.44 mm 57 ti mil 

1.52 mm 60 mil 

1.47 mm 58 / mil 

Density 

Thickness......... 1.5 mm 60 mil 
Length....... ....... 125 m 410.1 feet 
Width..... .......... 7.00 m; 23.0 feet 

TEST 
OIT(Standatd) ASTM D3895 minutes 206 j RES UL TS 

glee .945 ,/ 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
{ 2 inches / minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
{ 2 inches / minute ) 
Lo= 1.3'· Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 {Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance 
FTMS 101 Method 2065 {Modified) Load 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, {HI) 

% 2.32 I 

10 IN CAT1 I 

26 N/mm 149 ppi / 2,583 psi 

31 N/mm 175 ppi / 3,018 psi 

% 15.78 I 

% 455.4 / 

% -0.24 

215.0 N / 48.334 lbs 

411.4 N 92.500 lbs 

595.2 N 7 133.80 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D.ate: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department :-•RM 

12123,0S 



" Cllg~ ',.,,.,.tv confral dc,pf. 

ROLL# 801723-10 
Measurement 
ASTM D5994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.38 mm 

1.49 mm 

1.45 mm 

7291467 

ENGYSH 
54 mil 

59 mil 

57 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asperiy GRI GM12: 34 mil 
ODO II : TOP EVEN II; BOTTOM OIT(Standard) ASTM 03895 minutes 206 j RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

..:longation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Customer: 
PO: 

Destination 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

glee .943 / 

g/ 10 min .23 

% 2.29 ./ 

101NCAT1 / 

26 N/mm 150 ppi j 2,635 psi 

33 N/mm 186 ppi / 3,255 psi 

% 15.62 .I 

% 495.4 ,/ 

% -0.24 

217.6 N I 48.913 lbs 

398.5 N 89.593 lbs 

610.6 N / 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

o~te: ......... ~
1~L-

S,gnature .................... ~~······· 
Quality Control Department =-"RM 

12/23105 



II cg~~ 
',cpx,l,ty control d«pt. 

--'-R=O=LL::....:;#a.-__,,8,.,.0._1-'-'7...,2,.,_4_.__-1.,._Q""--__ L_o_t #_: _ ___.:7:....:2:..::9...:..14..:..::6:.!.7 __ Liner Type: MICROSPIKE ™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 29 <ii 
ODO# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.39 mm 55 J mil 

1.51 mm 59 mil 

1.45 mm 57 J mil 

Density 

Thickness......... 1 ·5 mm 
Length.............. 125 m 

60 mil 
410.1 feet 

Width............... 7.00 m 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .943 / 
MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.29 I 

10 IN CAT 1 I 

26 N/mm 15oppi I 2,635 psi 

33 N/mm 186 ppi / 3,255 psi 

% 15.62 I 

% 495.4 / 

% -0.24 

217.6 N / 48.913 

398.5 N 89.593 

610.6 N / 137.28 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~:::h£_ 
Signature .................... ~~--····· 
Quality Control Department 00tt0mie.FRM 

REV03 
12m,l,5 

lbs 

lbs 

lbs 



~ cog~ ',q,.,,J,.fy can1,ol dept. 

-"~0=L=L-"--# _ __,8.,,_O!E..-L1 ...._7_..2..,,5'<---_.1..,,O~_..:..Lo;_:_t ....;#: __ ..:..;72::.::9::...:1-==.46~7~_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Aspertty GRI GM12: 33 ~ii 
ODO• : TOP EVEN•: BOTTOM 

Specific Gravity 
ASTM 0792 

METRIC ENGLISH 

MIN: 1.42 mm 56 / mil 

MAX: 1.51 mm 59 mil 

AVE: 1.48 mm 58 ,/ mil 

Density 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM D3895 minutes 206 / RES UL TS 

glee .943 -I 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.29 I 

101NCAT1 I 

27 N/mm 154 ppi I 2,635 psi 

33 N/mm 190 ppi I 3,255 psi 

% 15.62 / 

% 495.4 / 

% -0.24 

217.6 N / 48.913 lbs 

398.5 N 89.593 lbs 

610.6 N ( 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:~te: ......... ~
1~L-

19nature .................... ~~······· 
Quality Control Department ~rRM 

12/23/05 



'1 cug~ ',,,cp,ol,tv c;-trol d..pt 

ROLL# 801726-1 Q 

Measurement 
ASTM D5994 
(Modified) 

j 

MIN: 

MAX: 

AVE: 

Lot#: 7291467 

METRIC ENGYSH 
1.40 mm 55 mil 

1.50 mm 59 mil 

1.47 mm 58 I mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
Asperity GRI GM12: 32 mil 
000 # : TOP EVEN #: BOTTOM 

206/ OIT(Standard) ASTM 03895 minutes RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.29 / 

10INCAT1 / 

27 N/mm 152 ppi / 2,635 psi 

33 N/mm 188 ppi / 3,255 psi 

% 15.62 I 

% 495.4 .J 

% -0.24 

217.6 N / 48.913 lbs 

398.5 N 89.593 lbs 

610.6 N / 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1;:Jb~ 

Signature .................... ~«t. ...... . 
Quality Control Department GOHDmic.FRM 

REVOO 
12/23/0S 



II cng~ 
,,,~,f\jconfrold..pf. 

R~O~L=L "'--# _ _,8....,0 .... 1 ...... 7 .... 2=----7_-1_._0=--__ L_ot_#: _ _ ....:..72=.:9:...:1....:.46::.:7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

/ 
Asperity GRI GM12: 32 mil 
000 # : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.43 mm 56 / mil 

1.51 mm 59 mil 

1.47 mm 58 I mil 

Density 

Thickness......... 1 ·5 

Length.............. 125 
Width... ............ 7.00 

mm 60mil 
m 410.1 feet 

m· 23.0 feet 

/ 
TEST 

OIT(Standard) ASTM 03895 minutes 206 RES UL TS 

glee .943 I 
MFI ASTM D1238 

COND. E Melt Flow Index 190°C /2160 g g/10 min .23 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

.:elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1 004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.29 / 

10 IN CAT1 / 

27 N/mm 152 ppi / 2,635 psi 

33 N/mm 188 ppi I 3,255 psi 

% 15.62 I 

% 495.4 j 

% -0.24 

217.6 N j 48.913 

398.5 N 89.593 

610.6 N / 137.28 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ..... ... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department GOHDmic.FRM 

REV03 
12/23105 

lbs 

lbs 

lbs 



~ cog~ 
'"""•Mvcontrcldc.p1. 

__,_R=O=LL"-'#"--__,8,...;0"'-"-1_,,_7....,2""8,L--'1...,0.,__ __ L_o...:...t #...:...: __ 7.:....:2=-=9:...:.1...:.46=.:7~- Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 31 ~ii 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC EN<;jJSH 
1.42 mm 56 mil 

1.51 mm 59 mil 

1.48 mm 58 .I mil 

Density 

Thickness.. ....... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 ./ RES UL TS 

glee .943 / 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1 004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.33 I 
10INCAT1 / 

25 N/mm 145 ppi I 2,495 psi 

33 N/mm 186 ppi I 3,187 psi 

% 15.24 I 

% 505.8 v 
% -0.24 

217.6 N 
/ 

48.913 lbs 

398.5 N 89.593 lbs 

610.6 N I 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department ~";;ic.FRM 

12123105 



(,~!.~. <6jllY@II ulr '!ell c1;;~«" lf 111'fuci;;@lr ~ 
Lot#: .:..oR=OL=L""-#- --""8 .,.,Q'-'1'"""7..,,2,,,_,9!<.-- 1....,Q"'--____ __;_..:..::....:....:.::;.:..__ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

Asperijy GRI GM12: 33 "ii AVE: 
ODD# : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

METRIC 

1.42 mm 

1.49 mm 

1.46 mm 

Density 

7291467 

ENGLISH 

56 I mil 

59 mil 

57 j mil 

Thickness....... .. 1·5 

Length.............. 125 

Width........... .... 7.00 

mm 60mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RESULTS 

glee .943 ,/ 

MFI ASTM D1238 
COND. E 
GRADE: 

Melt Flow Index 190°C /2160 g g/10 min .23 
K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 

ASTM D638 (Modified) 
( 2 inches / minute ) 

i::longation ASTM D6693 

ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.33 I 
10INCAT1 I 

25 N/mm 143 ppi / 2,495 psi 

32 N/mm 183 ppi / 3,187 psi 

% 15.24 ,I 

% 505.8 / 

% -0.24 

217.6 N I 48.s13 1bs 

398.5 N 89.593 lbs 

610.6 N / 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~;?~~ 
Signature .................... ~~ ...... . 
Quality Control Department ~0:-FRM 

12/23105 



~ cug~ ,,cp,ol,tv control dupt. 

---'-R=O-=LL=--"#'-----"8"-'Q,.__1_,,_7...._,.,J..3!0:....- .... 1 .,.0'--__ Lo_t #_: __ ..:...c72=.::9:....:1~46:=,;7:..___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 

1.43 mm 56 ./ mil 

1.47 mm 58 mil 

1.45 mm 57 / mil 

Thickness......... 1 •5 

Length.............. 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m· 23.0 feet 

Asperity GRI GM12: 31 ¼.1 
ODD# : TOP EVEN #: BOTTOM 

j TEST 
OIT(Standard) ASTM D3895 minutes 206 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified} 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.26 I 

10 IN CAT 1 I 

25 Nlmm 142 ppi j 2,495 psi 

32 N/mm 182 ppi ./ 3,187 psi 

% 15.24 j 

% 505.8 I 
% -0.24 

217.6 N /48.913 lbs 

398.5 N 89.593 lbs 

610.6 N / 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ... ..... ~
1~c:L-

S1gnature .................... ~~······· 
Quality Control Department ::,~ic.FRM 

l'JJZJ/05 



~ Cil'=J~ 
, , ..,..l,tvcontrcl d«pt 

-'-'R=O=LL'""# _ _ 8-0_.1..._7..,.3'--'1,_-_.1..,.0'--__ Lo~t #_: _ ___:7:.-=2:.::.91..:....4::.::6..:....7_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 33 ii 
000 # : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGLJSH 
1.44 mm 57 J mil 

1.48 mm 58 

1.47 mm 58 

Density 

m il 

/ mil 

Thickness......... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 J RES UL TS 

glee .943 ./ 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.26 I 
10 IN CAT 1 I 

25 N/mm 144 ppi / 2,495 psi 

32 N/mm 184 ppi / 3,187 psi 

% 15.24 I 

% 505.8 I 
% -0.24 

217.6 N j 48.913 lbs 

398.5 N 89.593 lbs 

610.6 N / 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department SOHDmlc.FRM 

REV 03 
12123105 



a' cog~ 
,,cp,ol,tycontrol dczpt 

---'-'R=O=LL:....c#'--__,,8'""0._1,,_,7'-'3""-2""'---1..._Q,,.__ __ L_o_t #_: __ .:....:72=.:9:....:1...:..46:::..:7:..___ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 31./ mil 
ODD I : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC 
1.40 mm 

ENGLISH 
55 / mil 

1.50 mm 59 / mil 

1.47 mm 58 mil 

Density 

Thickness ........ . 1.5 mm 60 mil 

Length ............ . 125 m 410.1 feet 

Width .............. . 7.00 m 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RESULTS 

glee .943 I 
MFI ASTM D1238 
COND. E 
GRADE: 

Melt Flow Index 190°C /2160 g g/10 min .23 

K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.26 I 

10 IN CAT 1 I 

25 N/mm 144ppi / 2,495 psi 

32 N/mm 184 ppi / 3,187 psi 

% 15.24 I 

% 505.8 I 

% -0.24 

217.6 N / 48.913 lbs 

398.5 N 89.593 lbs 

610.6 N J 137.28 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department SOH0m.:.FRM 

REV03 
12/23105 



~ cug~ ',..,.,.fvconfrol clcpt 

R'-'-O=L=L-"-#_-'8,.._Q~ 1 .... 7..,.J'-"3._-__.1'""'O.__ __ Lo_t #_: __ ..:....:72:.::9:...:1..::.:46:::..:7 _ _ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 31 / mil 
000 I : TOP EVEN S: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGL,ISH 
1.44 mm 57 / mil 

1.49 mm 59 mil 

1.46 mm 57 / mil 

Density 

Thickness......... 1 ·5 

length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .945 I 
MFI ASTM 01238 
COND. E 
GRADE: 

Melt Flow Index 1900C /2160 g g/10 min .23 

K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified} 
( 2 inches/ minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 I 

101NCAT1 I 

26 N/mm 147 ppi I 2,556 psi 

33 N/mm 188 ppi I 3,277 psi 

% 15.26 / 

% 502.0 I 

% -0.24 

218.3 N / 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N / 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department ~FRM 

12/23105 



~ cug~ 
',qo,ol,fM confrol clc.p1. 

_____ R=O=LL=#"---___,8"-'0Z-'-1 ...._7-"'3c..._4.._-_,1....,,0"--__ Lc;:..ot'-#-: _ __:7~2=9..:..14~6::..:.7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 

(Modified) / 

AspentyGRI GM12: 30 mil 
000 # : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGJISH 
1.46 mm 57 mil 

1.50 mm 59 / mil 

1.48 mm 58 mil 

Density 

Thickness......... 1 ·5 

Length.............. 125 
Width......... . ... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .945 I 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 I 

10INCAT1 I 

26 N/mm 149 ppi / 2,556 psi 

33 N/mm 191 ppi / 3,277 psi 

% 15.26 v 

% 502.0 j 

% -0.24 

218.3 N /49.077 lbs 

409.7 N 92.100 lbs 

619.1 N / 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ........... ~~y,):-1~£_ 
Signature .................... ~~······· 
Quality Control Department GOH0m;e_,RM 

REVOO 
12123105 



~ ag~ ,,.,.,..twc-trol d.pt 
,.,_RO=L=-=L..::..#_....;8~ .J.1 ...!...J!o3~5~-...!1u.0~ - -=-Lo:..:.t ,;;.:#: __ ~72:!9:...!1.:!:46~7:___ Liner Type: MICROS PIKE™ HOPE 

Measurement 
ASTM 05994 
{Modified} 

j 
AsperqGRIGM12: 32 mil 
000 I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM 0792 

METRIC ENGLISH 
MIN: 1.44 mm 57 ./ mil 

MAX: 1.49 mm 59 mil 

AVE: 1.46 mm 57 j mil 

Density 

Thickness.... ..... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 ./ RESULTS 

glee .945 j 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D421 8 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 Inches/ minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 {Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 {Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 I 

101NCAT1 ./ 

26 N/mm 147 ppi / 2,556 psi 

33 N/mm 188 ppi / 3,277 psi 

% 15.26 / 

% 502.0 ,./ 

% -0.24 

218.3 N / 49.077 

409.7 N 92.100 

619.1 N / 139.18 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~ 
Signature .................... ~~······· 
Quality Control Department 60HOmlc.FRM 

REV03 
12/23105 

lbs 

lbs 

lbs 



~ cug~ ",cp,ol,t~ control cl«p1. 

_,_R:.,eO:.,:;LL,...,#,:______,8~011f-..!..1 _._7""'3~6~---'1uO!!..-_ ..:::.L:.:.:ot~#.:..._: -----'7~2::::9.!.:14~6~7 __ Liner Type: MICROS PIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

. j 
Asperity GRI GM12: 29 mil 
ODD# : TOP EVEN,: BOTTOM 

Specific Gravity 
ASTM D792 

METRIC 
MIN: 1.46 mm 

MAX: 1.49 mm 

AVE: 1.48 mm 

Density 

ENGLISH 
51 I mil 

59 mil 

58 I mil 

Thickness......... 1 ·5 

Length.............. 125 
Width.. ............. 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 J RESULTS 

glee .945 / 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 {Modified) 
{ 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 . .J 

10IN CAT1 / 

26 N/mm 149 ppi i/ 2,556 psi 

33 N/mm 191 ppi / 3,277 psi 

% 15.26 j 

% 502.0 j 

% --0.24 

218.3 N / 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N I 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department 60Hl)m;c,FRM 

REV03 
12/23/05 



Measurement 
ASTM 05994 
(Modified) I 

MIN: 
METRIC ENG'7JSH 
1.45 mm 57 { mil 

MAX: 

AVE: 

1.49 mm 59 mil 

1.47 mm 58 / mil 

Thickness ........ . 
Length ............. . 
Width .............. . 

1.5 mm 
125 m 

60mil 
410.1 feet 

7.00 m; 23.0 feet 

Asperity GRI GM 12: 31 mil 
ODD# : TOP EVEN #: BOTTOM / 

TEST 
OIT(Standard) ASTM D3895 minutes 206 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.24 / 

10 IN CAT 1 7 

26 N/mm 148 ppi / 2,556 psi 

33 N/mm 190 ppiv 3,277 psi 

% 15.26 v 

% 502.0 / 

% -0.24 

218.3 N / 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N I 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Signature .................... ~~·-··· ·· 
Quality Control Department ::,o:-•RM ·~ 



~ cog~ ,,~tvconfrol dapt 

_BOLL# 801738-10 
Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM 12: 29 ~ ii 
ODD I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

Lot#: 7291467 

METRIC ENGl,JSH 
1.45 mm 57 / mil 

1.49 mm 59 / mil 

1.47 mm 58 mil 

Density 

Liner Type: MICROSPIKE™ HOPE 

Thickness......... 1•5 mm 
Length.............. 125 m 

60 mil 
410.1 feet 

Width............... 7.00 m· 23.0 feet 

TEST 
OIT(Stan<lard) ASTM D3895 minutes 206 / RES UL TS 

glee .945 / 
MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 .I 

10 IN CAT 1 / 

26 N/mm 150 ppi / 2,597 psi 

33 N/mm 188 ppi / 3,242 psi 

% 16.62 J 

% 503.3/ 

% --0.24 

218.3 N / 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N I 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~;:JbL_ 
Signature ................... ~~-- -···· 
Quality Control Department ~~ic.FRM 

12123105 



~ ag~ 
',.,.tyconT,ol dept 

...,_R=O=LL::...c#'--_· ~8'-"'0'--'1u7~3!!:.:!91£..-....11u0!!..-_...:.Lo:.;,t.;:.;#: __ .:..:,72:::,:9~1:::z.46:::.:7'....-_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 31 / mil 
000 • : TOP EVEN f: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.40 mm 55 I mil 

1.52 mm 60 

1.48 mm 58 

Density 

mil 

/ mil 

Thickness......... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7 .00 m; 23.0 feet 

TEST 
OJT(Standard) ASTM 03895 minutes 206 j RESULTS 

glee .945 / 

MFI ASTM 0 1238 
CONO. E Melt Flow Index 190°C /2160 g g/ 10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 I 
10INCAT1 I 

26 N/mm 151 ppi / 2,597 psi 

33 N/mm 189 ppi / 3,242 psi 

% 16.62 ,I 

% 503.3 ./ 

% --0.24 

218.3 N ,/ 49.077 

409.7 N 92.100 

619.1 N / 139.18 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Srgnature .................... ~~······· 
Quality Control Department 60HOmleFRM 

REV03 
12/2:ws 

lbs 

lbs 

lbs 



~ ag~ 
, ,...,_fyconfrold,qot 

ROLL# 801740-10 
Measurement 
ASTM 05994 
(Modified) 

I 

MIN: 

MAX: 

Lot ft. 7291467 

METRIC ENGYSH 
1.45 mm 57 mil 

1.50 mm 59 / mil 

1.47 mm 58 mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ........ . 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asper~y GRI GM1 2: 30 mil AVE: 
ODD I : TOP EVEN #: BOTTOM 206,/ OIT(Standard) ASTM D3895 minutes RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 0 1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

M inimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 I 

g/ 10 min .23 

% 2.24 / 

10 IN CAT 1 / 

26 N/mm 150 ppi / 2,597 psi 

33 N/mm 188 ppi / 3,242 psi 

% 16.62 I 

% 503.3 ./ 

% -0.24 

218.3 N / 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N / 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~···· .. . 
Quality Control Department :-FRM ·~ 



" c,ig~ ''""""'fyconfrolmpt 

-'-R=O-=LL""'#'---__,.8 '""'0'--'1...,7._4_._1...._-_1....,Q!E.--_ _ L_ot_#: __ ..:.;72=-=9~1-=-46~7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 
/ 

35 mil 
000 I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGLJSH 
1.44 mm 57 / mil 

1.51 mm 59 mil 

1.48 mm 58 / mil 

Density 

Thickness......... 1.5 mm 60 mil 
Length.. ... ......... 125 m 410.1 feet 

Width............... 7.00 m· 23.0 feet 

TEST 
OrT(Standard) ASTM 03895 minutes 206 j RESULTS 

glee .945 I 

MFI ASTM D1238 
COND. E Melt Flow Index 1900C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified} 
( 2 inches / minute ) 

Range % 

Category 

Average Strength @ Yield 26 N/mm 

Average Strength @ Break 33 N/mm 

Average Elongation @ Yield % 

2.26 / 

10 1N CAT 1 I 

151 ppi / 2,597 psi 

189 ppi/ 3,242 psi 

16.62 J 
Lo= 1.3" Yield 
Lo = 2.0" Break Average Elongation@ Break % _.c..: _ __ ....:..;_ _________ ~;:_ 503.3 J 
Dimensional Stability 
ASTM D1204 (Modified} 

Tear Resistance 
ASTM D-1004 (Modified} 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile load 
ASTM D53g7 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% --0.24 

218.3 N j 49.077 lbs 

409.7 N 92.100 lbs 

619.1 N / 139.1 8 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department ~FAM 

12/23/05 



~ ag~ ' , .,,,...ty c ontrol dq,t ~lYJ@llnir~ <£~rrir11fi1<£@ir~ 
_ ROLL# 802101-10 
Measurement 
ASTM 05994 

(Modified) / 

MIN: 

MAX: 

AVE: 

Lot #: 7291467 

METRIC ENGl)SH 
1.46 mm 57 / mil 

1.50 

1.48 

mm 59 mil 

58 / mil mm 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ......... , .... 7.00 m; 23.0 feet 

TEST 
Asperity GRI GM12: 33 mil 
000 I ; TOP EVEN #: BOTTOM OIT(Standard) ASTM 03895 minutes 206./ RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 0421 8 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified} 
( 2 inches / minute } 

Elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches/ minute } 
Lo= 1.3" Yield 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

glee 

g/10 min 

% 

26 N/mm 

33 N/mm 

% 

.945 V 

.23 

2.26 / 

10 IN CAT1 / 

151 ppi / 2,597 psi 

189 ppi / 3,242 psi 

16.62 / 

503.3 J _ L_o _=_2_.0_"_B_re_a_k ______ ...:.A ___ v...:.e---ra;.:,!g..:.e -=E~longa_tio_n_@=-B_r_ea_k ___ • ___ v. _________ __:~ 
Dimensional Stability 
ASTM 0 1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified} 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% -0.24 

218.3 N I 49.on lbs 

409.7 N 92.100 lbs 

619.1 N J 139.18 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~4-S1gnature .................... ~~······· 
Quality Control Department ~'""' 

tV23105 



~ cg~ ,,...,..tvconfrol dept, 

..!R~O:.":::LL:.2#:!:.._~~OLJ!2~ O~2!!!!..:...-1L!O!,!.__..::.L:.:..:ot:..::.#:_: _ _.,!.7!::29~1c:?4!:!.:67~_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

J 
Asperiy GRI GM12: 33 mil 
000 I : TOP EVEN t : BOTTOM 

Specific Gravity 
ASTM D792 

METRIC ENGLISH 
MIN: 1.46 mm 57 / mil 

MAX: 1.50 mm 59 mil 

AVE: 1.48 mm 58 / mil 

Density 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RESULTS 

glee .944 I 

MFI ASTM 01238 
COND. E Melt Flow Index 190"C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail@ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.18 
l 

10 IN CAT1 I 

26 N/mm 148 ppi / 2,536 psi 

31 N/mm 180 ppi / 3,086 psi 

% 15.90 ./ 

% 497.6 I 
% -0.24 

222.9 N / 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department ~rRM 

•= 



" cg~ ,,..,.u.,confrold,qof 
---'-R=O=LL""'#'----"'8"-'O"'-'2 ....... 1..,,.0'-"'3'--_.1JO,__ __ L_ot_#: __ ..:.7.=2.=..91.:..::4:..:::6.:....7 _ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Thickness......... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7.00 m; 23.0 feet 

METRIC ENGl,ISH 
1.44 mm 57 / mil 

1.47 mm 58 mil 

Asperity GRI GM12: 32 ~I 
OOD I : TOP EVEN I : BOTTOM 

1.46 mm 57 / mil 
/ 

TEST 
OJT(Standard) ASTM D3895 minutes 206 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.18 ( 

10 IN CAT1 j 

26 N/mm 146 ppi / 2,536 psi 

31 N/mm 177 ppi / 3,086 psi 

% 15.90 ./ 

% 497.6 ./ 

% -0.24 

222.9 N / 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N / 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

----

Date: ......... ~~~.L-
S1gnature ................... ~t:J!;. ...... . 
Quality Control Department ~RM 

12J23105 



~ a g ~ ',cp,al,ty confrol dcpt 

ROLL# 802104-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

Lot#: 7291467 

METRIC 
mm 1.45 

ENG/SH 
57 mil 

1.52 mm 60 mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

I 
Asper~y GRI GM12: 27 mil 
000 I : TOP EVEN I : BOTTOM 

AVE: mm 58 / mil / TEST 
OIT(Standard) ASTM 03895 minutes 206 RESULTS 

1.48 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.18 / 

101NCAT 1 / 

26 N/mm 148 ppi / 2,536 psi 

31 N/mm 180 ppi / 3,086 psi 

% 15.90 v' 

% 497.6 I 

% -0.24 

222.9 N / 50.120 lbs 

411 .9 N 92.606 lbs 

61 0.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGO ING 

D~te: ......... ~~~L-
S1gnature .................... ~ ~ ······· 
Quality Control Department ~':°"FRM 

1:1J23/05 



~ cug~~ 
,, ... ,.uvc ..... trol dept 

ROLL# 802105-1 Q Lot#: 7291467 Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENo/SH Thickness ......... 1.5 mm 60mil 

1.40 55 mil Length .............. 125 m 410.1 feet 
mm 

Width ............... 7.00 m; 23.0 feet 
1.47 mm 58 mil 

1.44 mm 57 / mil TEST 
AsperityGRIGM12: 31/mil 
ODO • : TOP EVEN-, BOTTOM OIT(Standard) ASTM 03895 minutes 206 / RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 {Modified) 

Tear Resistance 
ASTM D-1004 {Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 {Modified) 

Puncture Resistance 
ASTM 0 4833 {Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, {HI) 

glee .944 / 

g/10 min .23 

% 2.29 / 

10INCAT1 / 

25 N/mm 1« ppi I 2,536 psi 

/ 
31 N/mm 175 ppi 3,086 psi 

% 15.90 I 

% 497.6 j 

% -0.24 

222.9 N / 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N / 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~~-
S,gnature ................... ~~······· 
Quality Control Department :-•RM 

12/23106 



Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGY5H 
mm 56 mil 1.42 

mm 60 mil 1.52 

1.49 mm 59 i/ mil 

Thickness......... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m; 23.0 feet 

Asperijy GRI GM12: 30 i 
000 # : TOP EVEN #: BOTTOM 

/ 
TEST 

OIT(Standard) ASTM D3895 minutes 206 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 0 4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

.;longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 0 4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.29 I 
10 IN CAT1 7 

26 N/mm 149 ppi / 2,536 psi 

32 N/mm 181 ppi/ 3,086 psi 

% 15.90 I 

% 497.6 J 

% --0.24 

222.9 N I 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N j 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1~L-

S,gnature .................... ~~······· 
Quality Control Department =-rRM 

12/23105 



~ IIJ.Cl9~ 
''"""""fycanfrolcl«pf. 

_.:..;R=O=LL:....::.# __ 8~ 0....,2!....!!1c..:!!0'-"7_•_.1..,.Q'--__ Lo_t #_: _ ____:7:...=2:.::.9:.:...14.:..::6:..:...7_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified} I 

MIN: 
METRIC ENGYSH 
1.45 mm 57 mil 

MAX: 

Thickness.. ....... 1 ·5 

Length... ........... 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

Asperity GRI GM12: 31 mil AVE: 
ODD# : TOP EVEN #: BOTTOM 

1.49 mm 59 j mil 

1.48 mm 58 mil 
/ 

TEST 
OIT(Standard) ASTM 03895 minutes 206 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.23 I 
10INCAT1 I 

26 N/mm 151 ppi / 2,587 psi 

34 N/mm 192 ppi/ 3,298 psi 

% 15.12 / 

% 508.0 j 

% --0.24 

222.9 N I 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ........ ~~~£_ 
Signature .................... ~~······· 
Quality Control Department SOHOmK:.FRM 

REV03 
12/23/05 



Measurement 
ASTM 05994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.45 mm 

1.51 mm 

1.48 mm 

7291467 

ENGlSH 
57 mil 

59 mil 

mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feel 

Width ............... 7.00 m; 23.0 feet 

Asperly GRI GM12: 32 mil 
000 I : TOP EVEN#: BOTTOM 

58 / / TEST 
OIT(Slandard) ASTM 03895 minutes 206 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
CONDE 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

c:longation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 {Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 {Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 / 

g/10 min .23 

% 2.23 I 

10 IN CAT 1 I 

26 N/mm 151 ppi / 2,587 psi 

34 N/mm 192 ppi / 3,.298 psi 

% 15.12 I 

% 508.0 / 

% -0.24 

222.9 N I 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~.gi?~£_ 
Signature ................... ~~······· 
Quality Control Department =-FRM 

12123105 



~ cug~ ',.,,,...t'/lcOftfr-' <Mf>1 

_,_R=O=LL= #'--__.8L:O .... 2......._1..,.0'-"9e....·_,1,_,.0~ _ _ L.:..;ot.:..;#;_: _ __:7.=2:::.91..:..:4!..!6:.!..7_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 

1.47 mm 58 ( mil 

1.56 mm 61 

1.51 mm 59 ./ 

mil 

mil 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m; 23.0 feet 

Asperity GRI GM12: 32/mil 
000 I · TOP EVEN I: BOTTOM 

/ 
TEST 

OIT(Standard) ASTM 03895 minutes 206 RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.23 / 

101NCAT1 / 

27 N/mm 154 ppi / 2,587 psi 

34 N/mm 196 ppi ./ 3,298 psi 

% 15.12 v 

% 508.0 I 
% -0.24 

222.9 N / 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1~£_ 

Stgnature .................... ~c!!ft. ...... . 
Quality Control Department ~FRM 

12/23105 



~ cug~ 
',..,.,..tvconfrol clcpt 

.:..,.RO=L=L:....::# _ __,.8..,0,,..2.._._1_.1'-30L--_j1u0'--_ _.:L:=o.;.:t #:.:.: __ .!..72::.:9~1~4~6.!..7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGLJSH 

1.45 mm 57 / mil 

1.50 mm 59 mil 

1.48 mm 58 ./ mil 

Thickness......... 1-5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

Asperity GRI GM12: 32 .(, 
000 I : TOP EVEN fl: BOTTOM 

/ 
TEST 

OIT(Standard) ASTM D3895 minutes 206 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

dongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 / 

g/10 min .23 

% 2.23 I 
101NCAT1 / 

26 N/mm 151 ppi / 2,587 psi 

34 N/mm 192 ppi / 3,298 psi 

% 15.12 / 

% 508.0 I 
% --0.24 

222.9 N I 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N I 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~L,_ 
Signature .................... ~~······· 
Quality Control Department 60Clmoc.FRM 

REVOO 
12/23/05 



~ cng~ ' " .,,_/,tv cOftfrol dccpt . 

---'-'R=-OL=L'-"-#_ ~ 8..,,.O...,2 ...,1,_,1._1._-_,1...,,O~ __ Lo---t __ #: __ ..:.;72:.:9~1.:::::46~7:____ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

METRIC ENGLISH 
1.47 mm 58 ./ mil 

1.50 mm 59 mil 

Thickness ......... 
Length .............. 
Wtdth ............... 

1.5 mm 60 mil 
125 m 410.1 feet 

7.00 m· 23.0 feet 

Asperity GRI GM12: 32 ,.,./ 
ODO t : TOP EVEN t: BOTTOM 

mm 58 / mil / TEST 
OIT(Stalldard) ASTM 03895 rrionutes 206 RES UL TS 

AVE: 1.48 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 

COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D42 18 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Density 

Melt Flow Index 1 gooc /2 160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation@ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 

PO: C-4083 Kekaha LF 
Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.23 l 

10 IN CAT 1 I 

26 N/mm 151 ppi ./ 2,587 psi 

34 N/mm 192 ppi/ 3,298 psi 

% 15.12 v' 

% 508.0 I 
o/o -0.24 

222.9 N / 50.120 lbs 

411.9 N 92.606 lbs 

610.1 N / 137.16 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~~,;?~£_ 
Signature .................... ~~······· 
Quality Control Department :"·•RM 

12/23,QS 



~ ag~ ,,.-t,.controlCMf't 
.:...:R=OL=L:..::.#_-'8""'-0Z-1!!!2e...11__.1 .... 2,...-_.1..Ji0~_.=;Lo:..:.t #;.;,,:.: __ ..'..,!72::..::9:...!.14~6~7 __ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM 05994 
(Modified) 

I 

MIN: 

MAX: 

AVE: 

METRIC 

1.46 mm 

1.50 mm 

1.48 mm 

EN,ISH 
57 mil 

Thickness ......... 
Length .............. 

59 I mil 

58 mil 

Width ... ............ 

1.5 mm 60 mil 

125 m 410.1 feel 

7.00 m· 23.0 feet 

Asperity GRI GM 12: 34 mil 
000 I : TOP EVEN t : BOTTOM / 

TEST 
OIT(Standard) ASTM 03895 minu1es 206 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 {Modified) 
{ 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 {Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 

g/10 min .23 

% 2.33 

101NCAT1 

26 N/mm 151 ppi / 2,592 

I 
32 N/mm 182 ppi 3,127 

% 15.60 

% 480.7 

% --0.24 

222.4 N /50.008 

416.7 N 93.687 

612.0 N / 137.58 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ........ ~
1
~

4

-

S1gnature .................... J::2P:.~ ...... . 
Quality Control Department GOHDmic.FRM 

RfVO:l 
12/23,()5 

I 

I 
I 

psi 

psi 

j 

I 

lbs 

lbs 

lbs 



~ ag~ ,,..,..tvconfrol dept 

--'-'R=O.,..,LL:...::# __ 8~ 0 ~2 ._.1_.1_3j3~- ....,_1 ~0~ _ L:..:.o.:..::t #_:_: _ ___.!.7!:.:29::..:1c:!:46~7:___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

33 /m:I Asperity GRI GM12: ., • 
000 I : TOP EVEN It: BOTTOM 

Specific Gravity 
ASTM D792 

METRIC ENGLISH 
MIN: 1.44 mm 57 / mil 

MAX: 1.52 mm 60 mil 

AVE: 1.48 mm 58 / mil 

Density 

Thickness.. ....... 1·5 

Length.............. 125 

Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM D3895 minutes 206 j RES UL TS 

glix .944 I 
MFI ASTM 01238 
COND. E Melt Flow Index 1900C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0· Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Catego,y 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.33 

101NCAT1 

26 N/mm 151 ppi / 2,592 

32 N/mm 182 ppi / 3,127 

% 15.60 

% 480.7 

% -0.24 

222.4 N j 50.008 

416.7 N 93.687 

612.0 N I 137.58 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~ ...... . 
Quality Control Department S0H0m1cFRM 

REV03 
,:im.os 

< 

I 
j 

psi 

psi 

I 

j 

lbs 

lbs 

lbs 



II cog~ 
,,...-lofvcOftfroldapt 

R= O=L=L..::...# _.....:8=O,,._2......._1_.1__,4._- ..... 1 ..,.O:.....__.::.:Lo:..:..:t #::..:..: __ 7:....:2::=9~14:!.:6~7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

METRIC ENG~ISH 
1.43 mm 56 ,/ mil 

1.48 mm 58 mil 

Thickness ......... 1.5 

Length .............. 125 

Width ............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

Aspertty GRI GM12: 33 -<.ii 
ODO I : TOP EVEN I : BOTTOM 

AVE: 1.46 mm 57 / mil / TEST 
OIT(Standard) ASTM D3895 minutes 206 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

..:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Bongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modi~ed) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee 

g/10 min 

% 

26 N/mm 

31 N/mm 

% 

% 

% 

222.4 N 

416.7 N 

612.0 N 

1500 hrs 

300 hrs 

.944 I 
.23 

2.33 I 

10 IN CAT1 7 

149 ppi / 2,592 psi 

180 ppi / 3,127 psi 

15.60 V 

480.1 I 
--0.24 

I 50.008 lbs 

93.687 lbs 

/ 137.58 lbs 

CERTIFIED 

ONGOING 

D~te: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department =~FRM 

12n3105 



c,~~~' ~ 11JJ@ll11t \\:IJ 11;;;@!:IF' tu fi111;;;@1t@i!: 
---'-'R=O=LLc.::.# _ _,8~0"'-'2!!!!.1..!-..!..15x.__-1.!.c!QL-_..::.:.:..:.:..:..._ _ __:_.::~~ - Liner Type: MICROSPIKE™ HOPE Lot#: 7291467 

Measurement 
ASTM D5994 
(Modified) 

j 
Asperity GRI GM12: 31 mil 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM D792 

METRIC 

MIN: 1.42 mm 

MAX: 1.49 mm 

AVE: 1.47 mm 

Density 

ENo/SH 
56 mil 

59 mil 

58 I mil 

Thickness..... .... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .944 I 
MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.33 I 
10IN CAT1 I 

26 N/mm 150 ppi / 2,592 psi 

32 N/mm 181 ppi / 3,127 psi 

% 15.60 y 

% 480.7 I 

% -0.24 

222.4 N / 50.oo8 lbs 

416.7 N 93.687 lbs 

612.0 N I 137.58 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1

~~-
S1gnature .................... ~ ~······· 
Quality Control Department ~~FAA< 

12123o'05 



~ ag~ , ,.,,.,,,.,,_cont,ol-,.T 
-'-'RO= L=L-"-# _ _,8......,0"'"'2=-1_,__1..._6.,,.,_-1-"-'0"'--__ Lo_t_#: __ 7:...:2:.:::9..:..14.:.::6:..:..7_ Liner Type: MICROS PIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GR! GM12: 30 ~ii 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGl,JSH 
1.42 mm 56 ./ mil 

1.49 mm 59 / mil 

1.47 mm 58 mil 

Density 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width .......... .. ... 7.00 m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

glee .944 I 
MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

..:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.33 / 

10 IN CAT 1 

26 N/mm 150 ppi / 2,592 psi 

32 N/mm 181 ppi / 3,127 psi 

% 15.60 I 

% 480.1 I 
% -0.24 

222.4 N / 50.008 lbs 

416.7 N 93.687 lbs 

612.0 N / 137.58 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~1~~ 
Signature .................... ~~ ..... .. 
Quality Control Department ~FRM ·~ 



~ cog~ 
,,..,.tvcontrol clcpt 

__,_,R=O::.oLL::.,::# _ __,.,.8=0'-""2.__,1!-1LI7,_-....J1u0o!...-_-=Lo;:_:_t..::.:#: __ .!.c72~9~12:46~7 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
{Modified) 

MIN: 

MAX: 

AVE: 

METRIC EN,ISH 
1.40 mm 55 mil 

1.54 mm 61 

1.49 mm 59 

mil 

/ mil 

Thickness......... 1·5 mm 
Length.............. 125 m 
Width............... 7 .00 m; 

60mil 
410.1 feet 

23.0 feet 

Asperity GRJ GM12: 31 / rril 
000 t : TOP EVEN,: BOTTOM 

j TEST 
OIT(Standard) ASTM 03895 minutes 206 RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yiekl 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 

g/10 min .23 

% 2.32 

10 IN CAT1 

27 N/mm 157 ppi / 2,674 

34 N/mm 193 ppi / 3,283 

% 16.38 

% 501.8 

% -0.24 

222.4 N j 50.008 

416.7 N 93.687 

612.0 N / 137.58 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department eott0rnc.FRM 

REV03 
12123105 

I 

I 
J 

psi 

psi 

I 

/ 

lbs 

lbs 

lbs 



# cug~ '"cp,ol,fy control dept. 

ROLL# 802118-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291467 

METRIC ENG/SH 
1.43 56 mil mm 

1.50 mm 59 / mil 

1.46 mm mil 57 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
Asperity GRI GM12: 29 lil 
ODO# : TOP EVEN#: BOTTOM OIT(Standard) ASTM 03895 minutes 206 / RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

1:longation ASTM 06693 
ASTM 0638 {Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 {Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, {HI) 

glee .944 I 

g/10 min .23 

% 2.32 J 

101NCAT1 / 

27 N/mm 154 ppi / 2,674 psi 

33 N/mm 189 ppi ,/ 3,283 psi 

% 16.38 I 

% 501.8 I 
% -0.24 

222.4 N / 5o.oos lbs 

416.7 N 93.687 lbs 

612.0 N / 137.58 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~1~~-
S1gnature .................... ~~······· 
Quality Control Department ~FRM 

12/23,'05 



(,~!.~, ~lYJ(g)llnir~ ~~rrir11fi1~§1r~ 
ROLL# 02,,,_1~1.,.,9'--..... 1.,,.0'--__ Lo_t_#: __ ..:.7=29::.;1:.....:4.::.54.!..-_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

/ 
MIN: 

MAX: 

AVE: 

METRIC ENGLISH 

1.46 mm 57 J mil 

1.50 mm 59 / mil 

1.48 mm 58 mil 

Thickness......... 1 ·5 

Length.............. 125 
Width........... .... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

Asperity GRI GM12: 31 mil 
ODD t : TOP EVEN t : BOTTOM 

/ 
TEST 

OIT(Standard)ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
CONO. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190-C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 / 
g/10 min .23 

% 2.32 I 
10 IN CAT 1 j 

27 N/mm 156 ppi / 2,674 psi 

33 N/mm 191 ppi / 3,283 psi 

% 16.38 I 

% 501.8 / 

% -0.31 

222.4 N / 50.008 lbs 

416.7 N 93.687 lbs 

612.0 N I 137.58 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:ate: ......... ~~~~-
1gnature ................... J:2Y:.~ ...... . 

Quality Control Department :,FAM 
12123106 



~ cng~ 
'"..,.,i,.tv control clcpt 

__,_R~Oc.:.LL"--'#~--:!8~O-2w11..!'2...:iO~-~1wO!t..-_....:L::0 .:..:t #::.;.. __ .!..:72:::9~1:.::!!4~54:!.__ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

METRIC 
1.45 mm 

ENGLISH 
57 / mil 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

30 /m,·1 Asperity GRI GM1 2: 
000 f : TOP EVEN II: BOTTOM 

AVE: 

1.53 mm 60 / mil 

1.48 mm 58 mil / TEST 
OIT(Standard)ASTM D3895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.32 ./ 

101NCAT1 i/ 

27 N/mm 156 ppi I 2,674 psi 

33 N/mm 191 ppi J 3,283 psi 

% 16.38 / 

% 501.8 / 

% -0.31 

222.4 N I so.008 lbs 

416.7 N 93.687 lbs 

612.0 N / 137.58 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Dato gj~_ 
Signature.................... . ............... . 
Quality Control Department :•RM 

12/23105 



(,~~~' ~lYJ©1ll111r~ ~~rrlr11fi1~§lf ~ 
---'-'R=OL=L'-"#- --""8..,.,Q.,.,,_2...,2=2,,_1._•_,1...,,Q.__ ____ _;..::.:...:...:.=...;:___ Liner Type: MICROSPIKE™ HOPE Lot #: 7291454 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC 
1.47 mm 

1.50 mm 

1.49 mm 

ENGLISH Thickness ......... 

58 I mil Length .............. 

59 mil 
Width ............... 

59 / mil 

1.5 mm 60 mil 

125 m 410.1 feet 

7.00 m· 23.0 feet 

Asperity GRI GM12: 37 ~~ 
ODO I : TOP EVEN I : BOTTOM 

/ TEST 
OIT(Standard) ASTM D3895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Brea k 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee 

g/10 min 

% 

27 N/mm 

34 N/mm 

% 

% 

% 

222.4 N 

416.7 N 

612.0 N 

1500 hrs 

300 hrs 

.944 / 

.23 

2.32 / 

101NCAT1 / 

157 ppi / 

193 ppi / 

2,674 psi 

3,283 psi 

16.38 I 

501.8 / 

--0.31 

I 50.008 lbs 

93.687 lbs 

/ 137.58 lbs 

CERTIFIED 

ONGOING 

D~te: ......... ~~~£_ 
Signature ................... ~~······· 
Quality Control Department r:;,°;;°'FRM 

12123,1)5 



~ cug~ 
,,,,,_l,tycontroldcpt. 

..;..R=O=LL"""'#'--___,,8'""O...,2,...,2,....,,,.2...,2._- ..i.1.,.Q'--__ Lo_t _#: __ ..:..;72::.:9:....:1:..;.4=..54.:.__ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GMl2: 33; mil 
ODO I : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.45 mm 57 / mil 

1.52 mm 60 / mil 

1.47 mm 58 mil 

Density 

Thickness......... 1 ·5 mm 
Length.............. 125 m 

Width............... 7.00 m· 

60 mil 
410.1 feet 

23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RES UL TS 

glee .942 I 
MFI ASTM D1238 
COND. E Melt Flow Index 190"C /2160 g g/10 min .23 

GRADE: KJ07 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.21 / 
10 IN CAT1 7 

26 N/mm 147 ppi j 2,538 psi 

31 N/mm 177 ppi / 3,061 psi 

% 16.16 I 

% 488.4 I 
% -0.31 

224.4 N .j 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N I 141 .33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1
~

4
-

Signature .................... ~~······· 
Quality Control Department :-FRM 

12/23105 



~ ag~ II 
.JL .JL e. .JL 

~lYJ©l 111r~ ~~rrlf111rll~©1lf ~ ',..,.,._ COftfrol dspf 

---'-'R=O=LL:...::# _ _..,,.8..,.Q_2...,2,..,,2...,J.._---'1...,,Q"--__ Lo.;_,t_#: __ ...:..7::.:29:..:1~4.::.;54::,___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) / 

MIN: 

MAX: 

AVE: 

METRIC EN,,SH 
1.45 mm 57 mil 

1.50 mm 59 J mil 

1.47 mm 58 mil 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

AsperityGRI GM12: 35 mil 
ODD I : TOP EVEN I : BOTTOM 

/ 
TEST 

OrT(Standard) ASTM D3895 minutes 205 RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
CONO. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistanoe 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation@ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .942 ,/ 

g/10 min .23 

% 7 
( 

2.21 

10 IN CAT1 .I 

26 N/mm 141 ppi I 2,538 psi 

31 N/mm 177 ppi / 3,061 psi 

% 16.16 j 

% 488.4 / 

% -0.31 

224.4 N j 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N I 141.33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Signature .................... ~~······· 
Quality Control Department :,FRM 

12123105 



~ c,ig~ 
,, .... ,vconfrol dcpf 

~R0=L=L-"-# _ _,8,._O,,._2,,,,,.,,,,,2""'2,_,4,....-~1..,.,O'--_L_o_t #_: _ _____.:7:..:2:::..91.:...:4:..:::54...:..___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENo/ SH 
1.46 mm 57 mil 

1.52 mm 60 / mil 

1.49 mm 59 mil 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 6Omil 
m 410.1 feet 

m: 23.0 feet 

Asper~y GRl GM12: 28 ~I 
000 I: TOP EVEN#: BOTTOM 

/ 
TEST 

OIT(Standard) ASlM 03895 minutes 205 RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190"C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .942 I 

g/10 min .23 

% 2.21 I 
101NCAT1 I 

26 N/mm 149 ppi I 2,538 psi 

31 N/mm 180 ppi / 3,061 psi 

% 16.1 6 j 

% 488.4 I 
% -0.31 

224.4 N j 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N I 141.33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ....... .. ~~~£_ 
Signature .. .................. ~~······· 
Quality Control Department :-"RM 

•= 



~ cug~ ,._,..,.tyc...,f,.,I dept 

-'-'R=OL=L'--"# __ 8-""-""Q,..2,...,.2.,,,2..,,5"--_,1..,.Q,_ __ Lo_t #_: __ 7::...:2~9..:.14.:..:5:...:.4 __ Liner Type: MICROS PIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) I 

MIN: 

MAX: 

AVE: 

METRIC ENG(,JSH 
1.45 mm 57 / mil 

1.52 mm 60 / mil 

1.48 mm 58 mil 

Thickness......... 1·5 

Length.............. 125 
Width. .............. 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

Aspe~ GRI GM12: 34 mil 
ooo• : TOP EVEN.,BOTTOM 

/ TEST 
OIT(Standard) ASTM D3895 minutes 205 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .942 I 
g/10 min .23 

% 2.21 I 
10 IN CAT1 j 

26 N/mm 148 ppi / 2,538 psi 

31 N/mm 178 ppi / 3,061 psi 

% 16.1s / 

% 488.4 I 
% -0.31 

224.4 N j 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N j 141.33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department ~RM 

12/23105 



" cug~ ,,,.,.,.,My control dept 

R:..:.:O=L=L .::....# _ ....,8,._,0....,2 .. 2....,.2..,.6'--_,_1.xO __ L;:.;o..:.;t #;.;..: _ __;7:..:2:.:::9..:.:14:!!5::::4 __ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 33 ~ii 
000 I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGLJSH 
1.43 mm 56 / mil 

1.51 mm 59 / mil 

1.48 mm 58 mil 

Density 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .942 I 
MFI ASTM 01238 
CONO. E Melt Flow Index 190"C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified} 
( 2 inches / minute ) 

.:longation ASTM 06693 
ASTM 0638 (Modified} 
( 2 inches / minute } 
Lo= 1.3" Yield 
Lo = 2.0· Break 

Dimensional Stability 
ASTM 01204 (Modified} 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified} 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 0 1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 

26 N/mm 

31 N/mm 

% 

% 

% 

224.4 N 

419.7 N 

628.7 N 

1500 hrs 

300 hrs 

2.21 / 

101NCAT1 / ' 

148 ppi/ 2,538 psi 

178 ppi/ 3,061 psi 

16.16 j 

488.4 j 

-0.31 

j 50.447 lbs 

94.368 lbs 

J 141.33 lbs 

CERTIFIED 

ONGOING 

Date: ......... ~~~£_ 
Signature ................... ~~······· 
Quality Control Department =-FRM 

1 2123,(>5 



~ cug~ ',..,..tyconfrol d.pf 
--'-'R~OL=L'-"#- -""'8 ""'O..,,,,2 ,.,.2..,,2,.,.,7'-•_,1...,,Q.,___ __ Lo_t _#: __ .:.;72::.::9:...:1..::.;45::..:4:.....__ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 31 ~I 
000 I : TOP EVEN ,c BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC EN,ISH 
1.42 mm 56 . mil 

1.50 mm 59 

1.47 mm 58 / 

Density 

mil 

mil 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
OIT(Standatd)ASTM 03895 minutes 205 / RESULTS 

glee .942 / 
MFI ASTM 01238 
CONO. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stabil ity 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

M inimum Hrs w/o Failures 

pass / fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.36 / 

10 IN CAT1 I 

26 N/mm 147 ppi I 2,547 psi 

33 N/mm 188 ppi I 3,243 psi 

% 15.40 / 

% 509.1 I 

% --0.31 

224.4 N / 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N / 141 .33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

O~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department :,•RM 

12/23/06 



~ cug~ 
~ , .,.,..i.tyconfro l d.pf. 

- ROLL# 802228-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

Lot tt. 7291454 Liner Type: MICROSPIKETM HOPE 

METRIC ENGLISH Thickness ......... 1.5 mm 60 mil 

1.45 mm 57 / mil Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 
1.53 mm 60 mil 

AVE: 1.48 mm 58 I mil TEST 
AsperilyGRIGM12: 32/mil 
000 I : TOP EVEN I: BOTTOM OIT(Standarcf) ASTM 03895 minutes 205 / RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
lo = 2.0" Break 

Dimensional Stability 
ASTM 0 1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .942 / 

g/10min .23 

% 2.36 I 

10 IN CAT 1 / 

26 N/mm 148 ppi / 2,547 psi 

33 N/mm 189 ppi / 3,2.43 psi 

% 15.40 I 

% 509.1 / 

% -0.31 

224.4 N I 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N I 141 .33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~ ...... . 
Quality Control Department =-•RM 

12/23106 



~ ag~~ ',..,..tv control dept 

ROLL# 802229-10 
Measurement 
ASTM 05994 
{Modified) 

j 
MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.46 mm 

1.51 mm 

1.49 mm 

7291454 

EN,.ISH 
57 mil 

59 mil 

59 / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asperity GRI GM 12: 32 mil 
ODD f : TOP EVEN It: BOTTOM 205 ) OIT(Staodard) ASTM 03895 minutes RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
{ 2 inches / minute ) 
Lo = 1.3" Yield 
lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .942 / 

g/10 min .23 

% 2.36 / 

10 IN CAT1 / 

26 N/mm 149 ppi / 2,547 psi 

33 N/mm 190 ppi/ 3,243 psi 

% 15.40 I 

% 509.1 I 
% --0.31 

224.4 N j 50.447 lbs 

419.7 N 94.368 lbs 

628.7 N ,/ 141 .33 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Signature .................... ~~ ...... . 
Quality Control Department =~FRM 

12/23105 



, ag~ 
~ , ~ fy confrol dept 

- ROLL# 802230-10 
Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 32 / ,..., 
ODD I : TOP EVEN ,: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGLISH 
1.46 mm 57 / mil 

1.50 mm 59 mil 

1.48 mm 58 / mil 

Density 

Liner Type: MICROSPIKE™ HOPE 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 mnutes 205 j RESULTS 

glee .942 / 
MFI ASTM D1238 
COND. E Melt Flow Index 1900C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 {Modified) 
( 2 inches I minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.22 I 

10 IN CAT 1 I 

26 N/mm 148 ppi / 2,547 psi 

33 N/mm 189 ppi / 3,243 psi 

% 15.40 j 

% 509.1 

% -0.31 

224.4 N J 50.447 

419.7 N 94.368 

628.7 N j 141 .33 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1
~

4

-

Srgnature .................... ~~······· 
Quality Control Department ooHO-FRM 

R£V03 
12/23105 

I 

lbs 

lbs 

lbs 



~ e11g~ , ,..,.t~cont,.I dept 
ROLL# 802231-10 

Measurement 
ASTM D5994 
(Modified} j 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENG/SH 
1.47 mm 58 mil 

1.50 mm 59 mil 

1.49 mm 59 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m: 23.0 feet 

TEST 
Asperity GRI GM12: 32 mil 
ODO I : TOP EVEN ., BOTTOM OIT(Standard) ASTM 03895 minute$ 205 / RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified} 
( 2 inches/ minute } 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified} 

Density 

Melt Flow Index 190°C 12160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified} 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee 

g/10 min 

% 

26 N/mm 

33 N/mm 

% 

% 

% 

224.4 N 

419.7 N 

628.7 N 

1500 hrs 

300 hrs 

149 ppi 

.942 / 

.23 

2.22 / 

,/ 
10 IN CAT 1 

/ 2,547 psi 

190 ppi / 3,243 psi 

15.40 j 

sos.1 / 

-0.31 

j 50.447 lbs 

94.368 lbs 

7 141.33 lbs 

CERTIFIED 

ONGOING 

D~te: ......... ~~~c-
S1gnature ................... ~~ ...... . 
Quality Control Department ~RM 

t'1/2310S 



~ ag~ 
~ ,..,.,i.fw conTrol ckpT 

--'-R=O=LL"""#_ ......,,._8 ..,.O=2 =2 =3,.,,,2._- _,,_1 ..,.,0 '--_L...c.o.:....t #_: _ ___:.7.:2:_91:.:::4~54:!...-_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) J 
Asperity GRI GM12: 32 mil 
000 I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENG~SH 
1.43 mm 56 I mil 

mil 1.48 mm 58 

I 1.46 mm 57 mil 

Density 

Thickness......... 1 ·5 

Length.. .. .......... 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .944 / 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 {Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.23 I 
/ 

{ 

10 IN CAT1 

25 N/mm 145 ppi I 2,514 psi 

33 N/mm 187 ppi / 3,261 psi 

% 16.22 I 

% 493.6 j 

% -0.31 

222.5 N / 50.029 lbs 

407.0 N 91 .507 lbs 

608.4 N I 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:~te: ... ...... ~~~~-
1gnature .................... ~~······· 

Quality Control Department =k:.FRM 

lm3/05 



~ cog~ ',..,_.fyconfrol dept. 

__,_,R~O.:,LL:...:#"------3118 ~O'-'!2~2!!C311!!!.c3~ -1.!..cO~ --=L:.:..ot:.:.:#.:....: _ ___.:7.=2!'...91.!.:4~5::!.4 _ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

I 
Asperity GRI GM12: 31 mil 
000 t : TOP EVEN t : BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 

1.44 mm 57 / mil 

1.49 mm 59 mil 

1.47 mm 58 j mil 

Density 

Thickness......... 1·5 

Length. ............. 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m: 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .944 I 
MFI ASTM D1238 
COND. E Melt Flow Index 1900C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 

25 N/mm 

33 N/mm 

% 

% 

% 

222.5 N 

407.0 N 

608.4 N 

1500 hrs 

300 hrs 

2.23 7 

101NCAT1 / 

145 ppi I 2,514 psi 

189 ppi / 3,261 psi 

1s.22 / 

493.6 J 

-0.31 

/ 50.029 lbs 

91.507 lbs 

/ 136.77 lbs 

CERTIFIED 

ONGOING 

Date: ......... ~
1~£_ 

Signature ........ .. .. ....... ~~······· 
Quality Control Department =°;'"FRM 

12/23105 



~ cog~ 
, ,..,..t~cont,ol do.pt. 

- ROLL# 802234-10 
Measurement 
ASTM 05994 
(Modified} 

Asperity GRI GM 12: 29 /mit 
ODD I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGl,JSH 
1.45 mm 57 ./ mil 

1.51 mm 59 

1.48 mm 58 j 

Density 

mil 

mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness......... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7.00 m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RES UL TS 

glee .944 I 
MFI ASTM D1238 
COND. E 
GRADE: 

Melt Flow Index 190°C /2160 g g/10 min .23 

K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified} 
( 2 inches f minute ) 
Lo= 1.3" Yield 
Lo = 2.0· Break 

Dimensional Stability 
ASTM D1204 (Modified} 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs wfo Failures 

pass/ fail@ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2 .23 / 

10INCAT1 / 

26 Nfmm 146 ppi / 2,514 psi 

33 N/mm 190 ppi / 3,261 psi 

% 16.22 I 

% 493.6 / 

% --0.31 

222.5 N / 50.029 lbs 

407.0 N 91.507 lbs 

608.4 N 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
S,gnature ................... j:;!p:.~ ...... . 
Quality Control Department =-rRM 

12J23/0S 



~ cng~ 
',.,.,_ty control d&p1 II

JL JL~ JL 

~LYl©l nlr~ ~~rf'lr111rll~@lr~ 
ROLL# 802235-10 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGlt!SH 
1.46 mm 57 I mil 

1.50 mm 59 mil 

1.49 mm 59 / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

Asperity GRI GM 12: 32/ mil 
000 # : TOP EVEN t : BOTTOM OIT(Standard) ASlM 03895 minutes 

TEST 
205 .j RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

g/cx; .944/ 

g/10 min .23 

% 2.23 ./ 

101NCAT1 / 

26 N/mm 147 ppi / 2,514 psi 

34 N/mm 191 
. J 

pp, 3,261 psi 

% 16.22 v 

% 493.6 I 
% --0.31 

222.5 N / 50.029 lbs 

407.0 N 91.507 lbs 

608.4 N / 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~-······ 
Quality Control Department =i:cFRM 

12/23,05 



~ ag~ 
""cp,o,l,tvcontrold.pt 

.,,_,R=O"'-'LL,_,,#:,_____,..8,..,O...,2,u2"'"3!£_6x_-1i.:O~ _ _:L:..:o.:..:.t #:.:..: __ 7!...!2=.=9:.!:14:!!5:.:::4'--_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
{Modified) 

MIN: 

MAX: 

METRIC ENGLISH 
1.44 mm 57 / mil 

Thickness......... 1 ·5 

Length.............. 125 
Width... ............ 7.00 

mm 60 mil 
m 410.1 feel 

m· 23.0 feel 

Asperity GRI GM12: AVE: 
ODD f : TOP EVEN f : BOTTOM 

1.49 mm 59 / mil 

1.47 mm 58 mil / 
TEST 

OIT(Standard) ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 {Modified) 
( 2 inches I minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 {Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190-C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance L 
FTMS 101 Method 2065 {Modified) oad 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 / 

g/10 min .23 

% 2.23 / 

10 IN CAT1 .I 

25 N/mm 145 ppi / 2,514 psi 

33 N/mm 189 ppi J 3,261 psi 

% 16.22 j 

% 493.6 I 

% -0.31 

222.5 N I 50.029 lbs 

407.0 N 91 .507 lbs 

608.4 N / 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~c-
Signature .................... ~~ ..... .. 
Quality Control Department GOHOric.FRM 

REV03 
12/23106 



ag~ ,,..,..tycont,.of dcpT 

ROLL# 802237 -1 Q 

Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 32 / rr.l 
ODD I : TOP EVEN t: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGJSH 
1.44 mm 57 mil 

1.48 mm 58 I mil 

1.46 mm 57 mil 

Density 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feel 

'v\lidth ............... 7.00 m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 J RES UL TS 

glee .944 I 
MFI ASTM 01238 
CONO. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.29 / 

10 IN CAT 1 / 

26 N/mm 146 ppi / 2,548 psi 

32 N/mm 185 ppi / 3,219 psi 

% 16.78 j 

% 506.5 
j 

% -0.31 

222.5 N j 50.029 lbs 

407.0 N 91 .507 lbs 

608.4 N j 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ........ . :9i~~.L-
Signature .................... }::::2P::~ ...... . 
Quality Control Department =:---

12123/0S 



Measurement 
ASTM D5994 
(Modified) 

M IN: 

MAX: 

AVE: 

Lot#: 

METRIC 

1.44 mm 

1.51 mm 

1.48 mm 

7291454 

EN/ISH 
57 mil 

59 mil 

58 j mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .. .. ...... .... 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asperity GRI GM12: 32 / ml 
ODO I : TOP EVEN • : BOTTOM Orr(Standard) ASTM D3895 minutes 205 / RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 1900C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI} 

g/~ .944 j 

g/10 min .23 

% 2.29 / 

10INCAT1 / 

26 N/mm 148 ppi / 2,548 psi 

33 N/mm 188 ppi / 3,219 psi 

% 16.78 J 

% 506.5 I 
% --0.31 

222.5 N J 50.029 lbs 

407.0 N 91.507 lbs 

608.4 N / 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ...... ... ~~~£_ 
Signature ....... .. ... ........ ~~······· 
Quality Control Department 6CHllnwc:.FRM 

REV03 
12J23/05 



~ cug~ ',.,,_i,.ty ccnfeol da,pt. 

--'-R=O=LL'""#- ---""8-=O=2=2,,_,,JL,9..._-_,1,._.Q.__ __ Lo_t _#: __ .:..;72=9:...c1..:..454:c...:__ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.44 mm 57 / mil 

1.51 mm 59 

1.48 mm 58 / 

mil 

mil 

Thickness ......... 
Length .............. 
Width ............... 

1.5 mm 60 mil 
125 m 410.1 feet 

7.00 m· 23.0 reet 

Asperity GRI GM12: 32 mil 
ODD# : TOP EVEN #: BOTTOM / 

TEST 
OIT(Standard)ASlM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches I minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 I 

g/10 min .23 

% 2.29 I 
10 IN CAT1 / 

26 N/mm 148 ppi / 2,548 psi 

33 N/mm 188 ppi / 3,219 psi 

% 16.78 
j 

% 506.5 J 

% -0.31 

222.5 N j 50.029 lbs 

407.0 N 91 .507 lbs 

608.4 N J 136.77 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Signature .................... ~~······· 
Quality Control Department ~FRM 

12/23IOS 



Measurement 
ASTM 05994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 

1.46 mm 

1.50 mm 

1.48 mm 

7291454 

EN,ISH 
57 mil 

59 mil 

58 j 
mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ......... ... ... 7.00 m· 23.0 feet 

TEST 
Asperity GRI GM12: 32 mil 
000 I : TOP EVEN t : BOTTOM OIT(Slandard) ASTM 03895 minutes 205 j RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .944 / 

g/10 min .23 

% 2.29 / 

101N CAT1 I 

26 N/mm 148 ppi j 2,548 psi 

33 N/mm 188 ppi / 3,219 psi 

% 16.78 v 

% 506.5 / 

% -0.31 

222.5 N J 50.029 

407.0 N 91 .507 

608.4 N / 136.77 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: .... ..... 3Q1~L-
Signature .................... ~~······· 
Quality Control Department 60HOmic.FRM 

REV03 
12/23105 

lbs 

lbs 

lbs 



~ ag~ ' ,.,,,.,.fy confr•I dc,pf 

-'-'R=OL=L'-"'# __ 8x.zQ.-2""3:.....J4...,1.._-_.1..31Q'--__ Lo_t #_: __ 7:..::2~9..:..14.::.::5:...:.4_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) 

,/ 
Asperity GRI GM12: 35 mil 
ODO • : TOP EVEN II. BOTTOM 

Specific Gravity 
ASTM 0792 

MFI ASTM 0 1238 
COND. E 
GRADE: K307 

MIN: 

MAX: 

AVE: 

METRIC ENGl,.ISH 
1.43 mm 56 I mil 

mm 63 mil 

mm 58 / mil 

1.59 

1.48 

Density 

Thickness......... 1 ·5 

Length.... ........ .. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Slandard) ASTM 03895 minutes 205 / RES UL TS 

glee .9« I 

Melt Flow Index 190°C /2160 g g/10 min .23 

Carbon Black Content-----R-an_g_e _ _ _________ %-.-----------
2

-.
2
-
9

_ / __ 

ASTM D4218 

Carbon Black Dispersion Category 10 IN CAT 1 / 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

26 N/mm 148 ppi / 2,548 psi 

33 N/mm 188 ppi j 3,219 psi 

% 16.78 I 

% 506.5 / 

% -0.31 

222.5 N 
j 

50.029 

407.0 N 91.507 

608.4 N J 136.77 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department 60HOm;c.FRM 

REV03 
12/2311)6 

lbs 

lbs 

lbs 



~ cog~ 111,-,-l,Tw c0ft1rol d.p1. 

OLL# 8 2342-10 
Measurement 
ASTM D5994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGJSH 
1.43 56 mil mm 

1.49 mm 59 I mil 

1.46 mm 57 mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ........ . 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 reet 

Asperity GRI GM12: 33 mil 
000 I : TOP EVEN I : BOTTOM OIT(Standard) ASlM 03895 minutes 

/ TEST 
205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.20 I 
10 IN CAT 1 

25 N/mm 144 ppi / 2,506 

31 N/mm 180 ppi / 3,123 

% 15.77 

% 491.7 

% -0.31 

219.1 N / 49.268 

411.6 N 92.544 

603.4 N 7
1

135.65 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department GOHDmic.FRM 

REV03 
12123105 

I 

psi 

psi 

I 

I 

lbs 

lbs 

lbs 



c,~~~. ~IYJ©l ,1i,1r '!:JI ~~ff' 1r11 ri,~©11r ~ 
--'-'RO-=L=L-"-# _ _,8=0....,2_3,.,,.4...LX.3_-1.....,0K-_...::.:..;. ____ _.:....:==...:.:=- Liner Type: MICROSPIKE™ HDPE Lot#: 7291454 

Measurement 
ASTM D5994 
(Modified) 

AsperiyGRI GM12: 33 .(.. 
ODO# : TOP EVEN t : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGLISH 
1.45 mm 51 I mil 

1.51 mm 59 / mil 

1.47 mm 58 mil 

Density 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m: 23.0 feet 

TEST 
OIT(S1andard) ASlM 03895 minutes 205 j RESULTS 

glee .943 / 

MFI ASTM 01238 
COND. E Melt Flow Index 190"C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.20 / 

101NCAT1 / 

25 N/mm 145 ppi / 2,506 

32 N/mm 181 ppi / 3,123 

% 15.n 

% 491.7 

% -0.31 

219.1 N I 49.268 

411 .6 N 92.544 

603.4 N / 135.65 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~-
Srgnature ................... ~~·-····· 
Quality Control Department OOH0m1c.FRM 

REV03 
12/23105 

psi 

psi 

,I 

,/ 

lbs 

lbs 

lbs 



jfll~ ag~ 
~,..,_twconfrol"-Pt 

- ROLL# 802344-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGLISH 
1.44 57 / mil mm 

1.50 mm 59 mil 

1.47 mm 58 I mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width .......... ..... 7.00 m; 23.0 feet 

Asperity GRI GM12: 30 ~ii 
ODD f : TOP EVEN I : BOTTOM OIT(Standard) ASTM 03895 minutes 

/ TEST 
205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

...:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance L ad 
FTMS 101 Method 2065 (Modified) o 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.20 / 

10INCAT1 / 

25 N/mm 145 ppi / 2,506 psi 

32 N/mm 181 ppi / 3,123 psi 

% 15.77 ,I 

% 491.7 I 

% -0.31 

219.1 N / 49.268 lbs 

411.6 N 92.544 lbs 

603.4 N j 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
S1gnature .................... }:::2P:~ ...... . 
Quality Control Department '50H0mlc.FRM 

RE\/03 
12123105 



~ cug~ ',..,..i.tv conTeol dept 

ROLL# 802345-10 
Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGLISH 
1.45 mm 51 I mil 

1.50 mm 59 mil 

1.48 mm mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

Asperity GRI GM12: 36 ,mil 
ODD I : TOP EVEN,: BOTTOM 

58 I 
OIT(Slandard) ASTM 03895 minutes 

/ TEST 
205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.20 I 

10 IN CAT1 / 

26 N/mm 146 ppi / 2,506 psi 

32 N/mm 182 ppi / 3,123 psi 

% 15.77 I 

% 491.7 I 

% --0.31 

219.1 N 
j 

49.268 lbs 

411 .6 N 92.544 lbs 

603,4 N I 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department =~•RM 

12/23/0S 



~ cug~ 
~ , .,,,_.tw c onfr ol dq,t 

- ?)LL# 802346-10 
Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 
I 

32 mt1 
000 # : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.41 mm 

1.50 mm 

1.47 mm 

Density 

7291454 

ENG~ISH 
56 / mil 

59 mil 

5s / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness......... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205/ RES UL TS 

glee .943 I 
MFI ASTM 01238 

COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute) 

..:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.20 I 

10 IN CAT 1 I 

25 N/mm 145 ppi / 2,506 psi 

32 N/mm 181 ppi j 3,123 psi 

% 15.77 ../ 

% 491.7 

% -0.31 

219.1 N j 49.268 

411 .6 N 92.544 

603.4 N j 135.65 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~~-
Srgnature .................... ~ ~ ...... . 
Quality Control Department 60HOmi<.FRM 

REV03 
12/23105 

/ 

lbs 

lbs 

lbs 



~ cg~ ,.. ,.,..,..tv c...,f,ol d.pf 

----'-'R=O.,,_,LL"""#'---.l!'!8~O~2'-:IIJ!:.;.;4Ll7L--...J1uOt-.._ ...::.Lo~t .::.:.#: __ .!.;72~9~1z454~_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

/ 

MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.46 mm 57 / mil 

1.52 mm 60 

1.48 mm 58 / 

mil 

mil 

Thickness......... 1 ·5 

Length.... .......... 125 
Width............... 7.00 

mm 60mil 
m 410.1 feet 

m· 23.0 feet 

Asperity GRI GM 12: 31 mil 
ODD# : TOP EVEN #: BOTTOM 

/ 
TEST 

OIT(Standard) ASTM D3895 minutes 205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee ,943 / 

g/10 min .23 

% 2.30 / 

10INCAT1 7 

25 N/mm 141 ppi / 2,425 psi 

33 N/mm 189 ppi / 3,247 psi 

% 17.02 J 

% 527.8 I 
% -0.31 

219.1 N I 49.268 lbs 

411.6 N 92.544 lbs 

603.4 N / 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~e-
Signature ................... ~~······· 
Quality Control Department : ;c,FRM 

12/23105 



~ cog~ 
~ ".,,_/,ty canfral clcpt. 

- ROLL# 802348-10 
Measurement 
ASTM 05994 
(Modified) 

Asperity GRI GM12: 34 ~ii 
000 t : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN<~7'SH 
1.40 mm 55 mil 

1.48 mm 58 / mil 

1.44 mm 57 mil 

Density 

Liner Type: MICROSPIKE™ HOPE 

Thickness......... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7.00 m· 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RES UL TS 

gfcc .943 / 

MFI ASTM D1238 
COND. E Melt Flow Index 190"C 12160 g gf10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches f minute ) 

elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified} 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.30 I 
10 IN CAT 1 I 

24 N/mm 137 ppi / 2,425 psi 

32 Nfmm 184 ppi / 3,247 psi 

% 17.02 I 

% 521.8 I 

% -0.31 

219.1 N 
j 

49.268 lbs 

411.6 N 92.544 lbs 

603.4 N j 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:ate: ......... ~~~£_ 
I9nature .................... ~~······· 

Quality Control Department ~':°·'RM 
1Y2310S 



~ ag~ 
, ,,,,,_fwconfrol ... f 
---'-'R=O=LL'"""#- --""8_,.,0..,,,,2,.,.3:....4...,9._-...,,1'-"0'--__ Lo_t #_: __ 7::..::2:.:.9..:...1454.:..=....:._ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

32 /mt.I Asperity GRI GM12: 
ODD I : TOP EVEN I ; BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC EN/ISH 
1.41 mm 56 mil 

1.52 mm 60 mil 

1.47 mm sa/ mil 

Density 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 lee! 

Width ............... 7.00 m; 23.0 feet 

TEST 
OIT(Standard} ASTM 03895 minutes 205 j RES UL TS 

glee .943 I 
MFI ASTM D1238 
COND. E Melt Flow Index 190°C 12160 g g/10min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches I minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified} 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.30 I 
10 IN CAT 1 I 

25 Nfmm 140 ppi j 
2,425 psi 

33 Nfmm 188 ppi I 3,247 psi 

% 17.02 j 

% 527.8 j 

% --0.31 

219.1 N j 49.268 lbs 

411.6 N 92.544 lbs 

603.4 N j 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
S19 nature .................. --~ cJ!;,_ .... .. . 
Quality Control Department =:--•-

•= 



~ ag~ ,,,.,..twc.,frol dept 

ROLL# 802350-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.40 mm 

1.50 mm 

7291454 

EN,ISH 
55 mil 

59 mil 

1,46 mm 57 / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

Asperity GRI GM12: 30 ~ 
ODD t : TOP EVEN f : BOTTOM OIT(Standard) ASTM 03895 minutes / 

TEST 
205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 1900C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.30 I 

10INCAT1 / 

24 N/mm 139 ppi I 2,425 psi 

33 N/mm 187 ppi / 3,247 psi 

% 17.02 j 

527.8 I 
% -0.31 

219.1 N j 49.268 lbs 

411 .6 N 92.544 lbs 

603.4 N 7 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~~ 
Signature ................... ~~······· 
Quality Control Department :O:-FRr.1 

12/23/05 



II cog~ 
,,,,,_i,.tyc.,...froldcpf 

~ R~O=LL'"""# _ __...8 ..,,.Q-=2..,.J~5"-1._-_,j,...,,Q!<..-__ Lo_t_#: __ .:..;72:.::9:...;1..:.:454=:...:__ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGl,,ISH 
1.43 mm 56 ,/ mil 

1.54 mm 61 

1.49 mm 59 / 

mil 

mil 

Thickness.... ..... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7.00 m· 23.0 feet 

Asperity GRI GM12: 31 -<,II 
ODD f : TOP EVEN 11: BOTTOM 

/ 
TEST 

OIT(Standard) ASTM 03895 minutes 205 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 1so•c /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance 
FTMS 101 Method 2065 (Modified) Load 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee _943 / 

g/10 min .23 

% 2.30 ,/ 

10 IN CAT1 / 

25 N/mm 142 ppi / 2,425 psi 

33 N/mm 190 ppi / 3,247 psi 

% 17.02 I 

% 527.8 j 

% --0.31 

219.1 N 
j 

49.268 lbs 

411 .6 N 92.544 lbs 

603.4 N j 135.65 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature ................... ~~······· 
Quality Control Department ~FRM 

1>123'0S 



~ ag~ 
',cp,ol,tyconTrol clcpT. 

ROLL# 802352-1 Q 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENGYSH 
1.42 mm 56 mil 

1.48 mm 58 mil 

1.45 mm 51 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ... .. .......... 7.00 m; 23.0 feet 

TEST Asperity GRI GM12: 30 v(il 
000 I : TOP EVEN I: BOTTOM OIT(Standard) ASTM 03895 minutes 2os v' RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute) 
Lo= 1.3" Yield 
Lo= 2.0· Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190"C 12160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation@ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 0 1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.28 J 
10 IN CAT1 

25 N/mm 141 ppi ,/ 2,478 

33 N/mm 186 ppij 3,255 

% 16.45 

% 499.4 

% -0.31 

201.4 N j 45.281 

414.6 N 93.205 

559.8 N 

( 

) 125.84 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~;:JbL_ 
Signature .................... ~~······· 
Quality Control Department GOHOmic.FRM 

REV03 
12/23105 

I 

psi 

psi 

I 

I 

lbs 

lbs 

lbs 



, cog~ ,.. ,..,_ty c.,..f,ol clcpt 

--'-'R=O=LL"-"#'--___,.8...,,0..,2=3""-""5 """3'-- .... 1.,,.Q'---__ Lo'---t #_: __ ..:..72::.:9:....:1:....:4:=.54..:___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
{Modified) I 
Asperity GRI GM!2: 31 mil 
ODO t : TOP EVEN t: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.47 mm 58 ./ mil 

1.52 mm 60 / 

1.49 mm 59 

Density 

mil 

mil 

Thickness......... 1.5 mm 60 mil 
Length.............. 125 m 410.1 feet 

Width............... 7.00 m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .943/ 

MFI ASTM D1238 
COND. E Melt Flow Index 190"C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
{ 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yietd 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.28 / 

101NCAT1 / 

25 N/mm 145 ppi ,/ 2,478 psi 

33 N/mm 191 ppi ,/ 3,255 psu 

% 16.45 j 

% 499.4 / 

% -0.31 

201.4 N j 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N / 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ........ . ~
1
~6.-

Signature .................... ~~······· 
Quality Control Department :-•RM 

12123/06 



~ cug~ 
,, .... tycontroldapt 

ROLL# 802354-10 Lot#: 

Measurement 
ASTM 05994 
(Modified) 

METRIC 
MIN: 1.45 mm 

MAX: 1.51 mm 

7291454 

EN, ISH 
57 mil 

59 mil 

AVE: 1.48 mm 58 / mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 leet 

Width ............... 7.00 m; 23.0 feet 

Asperity GRI GM12: 31 ~I 
ODO# : TOP EVEN #: BOTTOM OIT(Slandard) ASTM 03895 minutes / 

TEST 
205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation@ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.28 I 

10 IN CAT 1 I 

25 N/mm 144 ppi / 2,478 psi 

33 N/mm 190 ppi / 3,255 psi 

% 16.45 I 

% 499.4 
j 

% -0.31 

201 .4 N / 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N j 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:~te: ........ ~
1

~~ 
,gnature .................... ~~ ...... . 

Quality Control Department =~FRM 
12/23/0S 



~ ag~ , , ..,.tyc-trol dept. 

--'-R=O=LL:..::#_ ---=8 '-"'O,..,2,,_,,3.....,5"'"'5"""-- 1....,Q _ __ L_ot_#_: _ ___:7.:2.=...91.:..:4:..:::5..!.4 _ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) I 
Asperity GRI GM 12: 34 mil 
ODD I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC 
1.46 mm 

1.51 mm 

1.49 mm 

Density 

ENG;'SH 
57 mil 

59 mil 

59 I mil 

Thickness......... 1 •5 

Length.............. 125 

Width............... 7.00 

mm 60mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .943 I 

MFI ASTM 0 1238 
COND. E Melt Flow Index 190°C /2160 g g/10min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.28 I 

10INCAT1 I 

25 N/mm 145 ppi / 2.478 psi 

33 N/mm 191 ppi / 3,255 psi 

% 16.45 J 

% 499.4 I 
% --0.31 

201.4 N j 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N J 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

::::.~".9i~ 
Quality Control Department =-•RM 

12/2:ll05 



~ ag~ 
,,..,..tvconfrol dcpf. 

ROLL# 802356-1 Q 

Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN~pSH 
1.46 mm 57 mil 

1.50 mm 59 mil 

1.48 mm 53 / mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

Asperity GRI GM12: 31 ~ii 
ODD t : TOP EVEN t : BOTTOM OIT(Standard) ASTM 03895 minu1es 

j TEST 
205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

c:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.28 / 

10 1N CAT1 / 

25 N/mm 144 ppi I 
2,478 psi 

33 N/mm 190 ppi I 3,255 psi 

% 16.45 / 

% 499.4 I 

% -0.31 

201 .4 N I 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N / 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~ ...... . 
Quality Control Department ~ r""' 

12/23106 



~ cug~ II .JL .JL ~ .JL 

,, ...... tycontrolckpt. ~lYJ@ 111r~ ~~rr1r111f11~@lr~ 
---'-'R=OL=L:...:.:.#_--'8=0,,._2~3_,.,5..._7_-1.LOX--_ _;_:_;__;_;;_:__ _ ___:_;~=:..___- Liner Type: MICROSPIKE™ HOPE Lot#: 7291454 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC 
1.47 mm 

1.50 mm 

1.48 mm 

EN,ISH 
58 mil 

Thickness ......... 
Length .............. 

59 j mil 

58 mil 

Width ............... 

1.5 mm 60 mil 
125 m 410.1 feet 

7.00 m; 23.0 feet 

Asperity GRI GM12: 31 ln 
ODO I : TOP EVEN It: BOTTOM 

/ 
TEST 

OrT(Standard) ASTM 03895 minutes 205 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Categoty 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance L d 
FTMS 101 Method 2065 (Modified) oa 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.24 / 

101N CAT1 j 

26 N/mm 147ppi j 2,516 psi 

33 N/mm 186 ppi/ 3,201 psi 

% 15.85 I 

% 521.3 I 

% --0.31 

201.4 N / 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N j 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature ................... .J:::2P:~ ...... . 
Quality Control Department =-FRM 

12/23i05 



~ cug~ ',,,,,,_ty control dept. 

.,_,R=0L=Lc..::.# __ 8~ O~ 2 """3~5~8~-..A1~O'--_L=-:o:...;,..t #:...;,..: _ ____:7c.=2:.::.91.!.:4~5.:!.4 _ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

AsperityGRI GM12: 33/mil 
ODO I : TOP EVEN I : BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGJ.ISH 
1.43 mm 56 I mil 

1.50 mm 59 / 

1.47 mm 58 

Density 

mil 

mil 

Thickness......... 1 ·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m· 23.0 lee! 

TEST 
OIT(Standard) ASTM 03895 minutes 205 j RES UL TS 

glee .943 J 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stabil ity 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.24 I 

101NCAT 1 I 

26 N/mm 146 ppi / 2,516 psi 

32 N/mm 185 ppi/ 3,201 psi 

% 15.85 / 

% 521.3 I 

% -0.31 

201.4 N / 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~L.. 
Signature ......... ........... ~~ ...... . 
Quality Control Department 6Ct<Omie.FRM 

REV03 
12/23105 



(,~~g{, qlLll@ II 111r y l!;;;@;lf' t11 fi111;;;@1r@; 
--'-R=O=LL=-'#'--_,,8,_,,,O..,,2!!!.l3""--'5!il!C.9~-1.LO:!£,___ ---=-:...:..:.:..;__ _ _..!==::::!-- Liner Type: MICROSPIKE™ HOPE Lot#: 7291454 

Measurement 
ASTM D5994 
(Modified) I 

METRIC 
MIN: 1 .. 45 mm 

MAX: 1.50 mm 

EN,ISH 
57 mil 

Thickness ......... 
Length .............. 

59 / mil 
Width ............... 

1.5 mm 60mil 
125 m 410.1 feet 

7.00 m; 23.0 feet 

Asperity GRI GM12: 33 mil 
ODD I : TOP EVEN#: BOTTOM 

AVE: 1.47 mm 58 mil / 
TEST 

OIT(Standard) ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0'" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.24 / 

10 IN CAT1 I 

26 N/mm 146 ppi 
I 

2,516 psi 

32 N/mm 185 ppi / 3,201 psi 

% 15.85 j 

% 521.3 J 

% -0.31 

201.4 N / 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N 7 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ....... .. ~1~~-
Srgnature ...... ....... .... ... ~c!!:!. ...... . 
Quality Control Department SOHom;e.FRM 

REV03 
12123/05 



~~ag~ 
',-,-1,fyc-,feol cl-,.f. 

ROLL# 802360-10 
Measurement 
ASTM 05994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENo/SH 
1.43 56 mil mm 

1.49 mm 59 mil 

1.46 mm 51 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

Asperity GRI GM12: 33 mil 
ODO I : TOP EVEN#: BOTTOM 

/ TEST 
OIT(Standard) ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
CONO. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.24 / 

10INCAT1 / 

25 N/mm 145 ppi / 2,516 psi 

32 N/mm 184 ppi/ 3,201 psi 

% 15.85 j 

% 521.3 / 

% --0.31 

.201.4 N j 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N j 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Oate: ......... ~1~~-
Signature .................... ~~······· 
Quality Control Department =~FRM 

12123/05 



~ ~ cng~ 
,,q,al,tvcontrol d«pt. 

ROLL# 802461-10 
Measurement 
ASTM 05994 

(Modified) / 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC ENo/-lSH 
1.43 56 mil mm 

1.51 mm 59 mil 

1.47 mm 58/ mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asperrty GRI GM12: 33 mil 
00D # : TOP EVEN#: BOTTOM 

OIT(Standard) ASTM D3895 minutes 205J RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .943 / 

g/10 min .23 

% 2.24 / 

10 IN CAT 1 I 

26 N/mm 146 ppi I 2,516 psi 

32 N/mm 185 ppi / 3,201 psi 

% 15.85 v 

% 521.3 j 

% -0.31 

201.4 N j 45.281 lbs 

414.6 N 93.205 lbs 

559.8 N 125.84 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~
1~£_ 

Signature .................... ~~······· 
Quality Control Department 60HOmic.FRM 

REV03 
12/23105 



~ ag~ 
, ,,,cp,alot11controldcpt. 

ROLL# 802462-10 Lot#: 7291454 Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 

. (Modified) 

Asperity GRI GM12: 33 ~ ii 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC 
1.45 mm 

1.52 mm 

1.47 mm 

Density 

EN,ISH Thickness ......... 
57 mil Length .............. 

Width ............... 60 m il 

58 I mil 
OIT(Standard) ASTM 03895 

glee 

1.5 mm 60 mil 
125 m 410.1 feet 

7.00 m· 23.0 feet 

minutes 
/ TEST 

205 RESULTS 

.945 I 
MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

f longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yiel'd 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.22 / 

10 IN CAT 1 I 

26 N/mm 147 ppi 
I 

2,536 psi 

32 N/mm 181 ppi 
I 

3,128 psi 

% 15.29 I 

% 490.1 / 

% -0.31 

223.6 N I 50.261 

405.3 N 91.120 

582.9 N I 131.05 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~
1

~~-
S1gnature .................... ~~······· 
Quality Control Department GOHDmie.FRM 

REV03 
1212310S 

lbs 

lbs 

lbs 



~ cng~ ',.,,.,.,.t" control dept. 

ROLL# 802463-10 
Measurement 
ASTM D5994 
(Modified) 

/ 

MIN: 

MAX: 

AVE: 

Lot#: · 7291454 

METRIC EN,ISH 
1.42 56 mil mm 

1.51 mm 59 nnil 

1.47 mm 58 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

TEST 
Asperity GRI GM12: 34 mil 
ODD# : TOP EVEN #: BOTTOM OIT(Standard) ASTM D3895 minutes 205J RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.22 / 

10INCAT1 / 

26 N/mm 147 ppi / 2,536 psi 

32 N/mm 181 ppi / 3,128 psi 

% 15.29 I 

% 490.1 .; 

% -0.31 

223.6 N I 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N / 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department =ic.FRM 

12/23105 



~ cng~~ 
',..,.l,tycontrol cl«pt. 

ROLL# 802464-10 
Measurement 
ASTM D5994 
(Modified) 

I 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN,ISH 
1.43 56 mil mm 

1.52 mm 60 mil 

1.48 mm mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .... .......... 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

Asperity GRI GM 12: 30 mil 
000 I : TOP EVEN I : BOTTOM 

58 I / TEST 
OIT(Standard) ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass I fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.22 I 
10 IN CAT1 I 

26 N/mm 148 ppi I 2,536 psi 

32 N/mm 182 ppi / · 3,128 psi 

% 15.29 j 

% 490.1 j 

% -0.31 

223.6 N j 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N / 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

1/18/2010 
Date: ......... ~ .. ~ 

Srgnature .................... ~~······· 
Quality Control Department ~ RM 

12/23105 



II cug~ 
,,..,....t~controld«pt, 

--'-R=-O=LL'-"# _ __,,.8..,,.0.,,,,2,...,4~6..,,5,._-_.1...,0,___ __ Lo_t #_: _ _;7:..:2:.::.9.:._14.:::5~4_ Liner Type: MICROSPIKE™ HDPE 

Measurement 
ASTM D5994 
(Modified) 

Asperity GRI GM12: 33 ~ii 
000 # : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

METRIC ENGJ..ISH 
1.43 mm 56 ./ mil 

1.52 mm 60 j mil 

1.48 mm 58 mil 

Density 

Thickness ........ . 
Length ......... .... , 
Width .......... , ... . 

1.5 mm 
125 m 

60mil 
410.1 feet 

7.00 m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .945 I 

MFI ASTM D1238 
COND. E 
GRADE: 

Melt Flow Index 190°C /2160 g g/10 min .23 

K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.2s / 

10INCAT1 I 

26 N/mm 148 ppi / 2,536 psi 

32 N/mm 182 ppi / 3,128 psi 

% 15.29 
j 

% 490.1 
j 

% -0.31 

223.6 N I 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N I 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... ~~~£_ 
Signature .................... ~~----··· 
Quality Control Department ~~FRM 

12/23/05 



II cg~ ',..,...tv cantrol d.q,T. II 
.JL .JL e. .JL 

~lYJ@ Hlf ~ ~@gff' lf II 1r ll~@lf@g 
ROLL# 802466-10 

Measurement 
ASTM 05994 
{Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.44 mm 

1.53 mm 

1.48 mm 

7291454 

EN,ISH 
57 mil 

60 mil 

58 I mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

Asperity GRI GM12: 33 <ii 
ODO I : TOP EVEN I : BOTTOM 

/ TEST 
OIT(Standard) ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 0 1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

..:longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 ,/ 

g/10 min .23 

% 2.2s / 

10 IN CAT 1 I 

26 N/mm 148 ppi / 2,536 psi 

32 N/mm 182 ppi / 3,128 psi 

% 15.29 j 

% 490.1 j 

% -0.31 

223.6 N I 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N / 131 .05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~······· 
Quality Control Department ; FRM 

12/23106 



" cg~ ',.,,,._,~ eonfrol datpt 

ROLL# 802467-10 
Measurement 
ASTM 05994 

(Modified) / 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.39 mm 

1.54 mm 

1.47 mm 

7291454 

EN,,ISH 
55 mil 

61 mil 

5s/ mil 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asper~y GRI GM12: 32 mil 
ODD# : TOP EVEN #: BOTTOM 

OIT(Standard) ASTM 03895 minutes 205 j RES UL TS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stabil ity 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength@ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass/ fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee _945 / 

g/10 min .23 

% 2.26 / 

10INCAT1 / 

25 N/mm 143 ppi / 2,469 psi 

34 N/mm 191 ppiJ 3,309 psi 

% 16.05 j 

% 494.2 j 

% -0.31 

223.6 N 
j 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N j 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:·" ~1~£__ 
1gnature ................... ~~······· 

Quality Control Department ~0:-FRM 
12123/05 



~ cng~ ',..,..ty con1rol clcsp1 

.:..:R=OL=L:..::# _ __,,,8'-"'0,..,2,...4i.:6~8,..,_-1.._0,..,_ __ L::.:o..:...:t #;.:..: __ 7!...!2:.:9:...!12:45~4!,___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

METRIC ENGJdSH 
1.44 mm 57 / mil 

1.49 mm 59 / 

1.47 mm 58 

mil 

mil 

Thickness......... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

Asperity GRI GM12: 32 -<:ii 
ODO t : TOP EVEN t : BOTTOM 

' 

TEST 
OIT(Standard} ASTM 03895 minutes 205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer. Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.2s / 

10INCAT1 / 

25 N/mm 143 ppi / 2,469 psi 

34 N/mm 191 ppi / 3,309 psi 

% 16.05 J 

% 494.2 j 

% --0.31 

223.6 N / 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

:~te: ......... ~~~£_ 
1gnature .................... ~~······· 

Quality Control Department GOHOmoe,FRM 
REVOO 
12/23106 



~ cug~ 
,,..-J,twconfrol dept 

ROLL# 8024 9-10 
Measurement 
ASTM D5994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN~JdSH 
1.42 mm 56 mil 

59 I 1.49 mm mil 

1.46 mil mm 57 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

TEST 
Asperity GRI GM12: 31 ~I 
ODD# : TOP EVEN t : BOTTOM OIT(Standard) ASTM 0389S minutes 205 / RESULTS 

Specific Gravity 
ASTM D7g2 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D56g3 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 1go•c /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 I 
g/10 min .23 

% 2.26 / 

10 IN CAT 1 7 

25 N/mm 142ppi / 2,469 psi 

33 N/mm 190 ppi / 3,309 psi 

% 16.05 / 

% 494.2 I 
% -0.31 

223.6 N I so.2s1 lbs 

405.3 N 91.120 lbs 

582.9 N / 131 .05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature ................... ~~······· 
Quality Control Department =-FRM 

12/23.-:>5 



~ cog~~ ',cp,ol,ty control dept. 

ROLL# 802470-10 
Measurement 
ASTM D5994 
(Modified) 

I 
Asperity GRI GM12: 33 mil 

MIN: 

MAX: 

AVE: 

Lot#: 

METRIC 
1.42 mm 

1.52 mm 

1.47 mm 

7291454 Liner Type: MICROSPIKE™ HOPE 

ENo/SH Thickness ......... 1.5 mm 60 mil 

56 mil Length .............. 125 m 410.1 feet 

Width ............... 7.00 m· 23.0 feet 

60 I mil 

58 mil 
000 I : TOP EVEN #: BOTTOM OIT(Standard) ASTM D3895 minutes 

j TEST 
205 RESULTS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

i::longation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability · 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 / 

g/10 min .23 

% 2.26 I 

10INCAT1 / 

25 N/mm 143 ppi 
I 

2,469 psi 

34 N/mm 191 ppi / 3,309 psi 

% 1s.05 I 

% 494.2 I 

% -0.31 

223.6 N / 50.261 lbs 

405.3 N 91.120 lbs 

582.9 N 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~L-
S1gnature ....... ............. ~~....... . 
Quality Control Department GOHDmi<.FRM 

REV03 
12123/05 



" ~ cog!:_~ 
,.. ,.,,,.ty control de.pf. 

__,_R=O=L=-L #"--__,8"'-0""-'!!!!2'--'4'-"7_1._-_,1w0~ _.....:L:..;.o:..;.t #~: --~72=.=9:...!1.::::4::!:54:!___ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) 

I 
MIN: 

MAX: 

AVE: 

METRIC ENG~ISH 
1.41 mm 56 ./ mil 

1.49 mm 59 / mil 

1.44 mm 57 mil 

Thickness......... 1•5 

Length.............. 125 

Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

Asperity GRI GM12: 32 mil 
ODD I : TOP EVEN 11: BOTTOM / 

TEST 
OIT(Standard) ASTM D3895 minutes 205 RES UL TS 

Specific Gravity 
ASTM D792 

MFI ASTM D1238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified} 
( 2 inches I minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

glee .945 I 

g/10 min .23 

% 2.26 j 

10 IN CAT 1 I 

25 N/mm 140 ppi / 2,469 psi 

33 N/mm 188 ppi / 3,309 psi 

% 16.05 J 

% 494.2 J 

% -0.31 

223.6 N 
j 

50.261 lbs 

405.3 N 91.120 lbs 

582.9 N I 131.05 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ........ ~1~~-
Signature .................... ~~ ..... .. 
Quality Control Department = °;;;k:.FRM 

12/23105 



~ ~ cog~ 
, , ..,..i.tyconfrold«pf. 

ROLL# 802472-10 
Measurement 
ASTM D5994 
(Modified) 

Aspertty GRI GM12: 31 ~ii 
ODD# : TOP EVEN#: BOTTOM 

Specific Gravity 
ASTM D792 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN,ISH 
1.41 56 mil mm 

1.50 mm 59 mil 

1.47 mm 58 I mil 

Density 

Liner Type: MICROSPIKE™ HOPE 

Thickness ......... 1.5 mm 60 mil 

Length .............. 125 m 410.1 feet 

Width ..... ......... 7.00 m· 23.0 feet 

205/ 
TEST 

OIT(Standard) ASTM 03895 minutes RESULTS 

glee .944 j 

MFI ASTM D1238 
COND. E 
GRADE: 

Melt Flow Index 190°C /2160 g g/10 min .23 

K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches I minute ) 

elongation ASTM D6693 
ASTM 0638 (Modified) 
( 2 inches I minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.30/ 

10 IN CAT1 

25 N/mm 145ppi / 2,513 psi 

32 N/mm 182 ppi / 3,153 psi 

% 16.36 j 

% 501.1 j 

% -0.31 

220.6 N I 49.589 lbs 

414.3 N 93.147 lbs 

491.2 N I 110.43 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D.ate: ......... ~1~~ 
Signature ..... .. ............. ~~- ..... . 
Quality Control Department ::,c:1e.FRM 

12123'05 



~ cog~ 
',qo,d,,ty control dept. 

---:..R=O=LL::..::#'-----28'-"0...,2.._4.._7._3x.....· 1.._0x..... __ L_o.:..c.t #'-'-: _ ___;7=...::2::=:9..:..:14~5:::::4___;_ Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM D5994 
(Modified) I 
Asperity GRI GM12: 34 mil 
ODD# : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM D792 

METRIC 
MIN: 1.41 mm 

MAX: 1.49 mm 

AVE: 1.45 mm 

Density 

ENo/SH 
56 mil 

59 / mil 

57 mil 

Thickness.. ....... 1·5 

Length.............. 125 
Width............... 7.00 

mm 60 mil 
m 410.1 feet 

m; 23.0 feet 

TEST 
OIT(Standard) ASTM 03895 minutes 205 / RESULTS 

glee .944 / 

MFI ASTM D1238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 

GRADE: K307 

Carbon Black Content 
ASTM D4218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches / minute ) 
Lo = 1.3" Yield 
Lo = 2.0" Break 

Dimensional Stability 
ASTM D1204 (Modified) 

Tear Resistance 
ASTM D-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM D1693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.30 7 

10INCAT1 / 

25 N/mm 143 ppi / 2,513 psi 

32 N/mm 180 ppi/ 3,153 psi 

% 16.36 j 

% 501.1 I 

% -0.31 

220.6 N I 49.589 lbs 

414.3 N 93.147 lbs 

491.2 N I 110.43 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

D~te: ......... ~~~£_ 
Signature .................... ~~ ...... . 
Quality Control Department 60Homic.FRM 

REV CX3 
12123/05 



II cig~ 
',,cp,ol,t" <:ontrol clcpt. 

ROLL# 802474-10 Lot#: 7291454 Liner Type: MICROSPIKE™ HOPE 

Measurement 
ASTM 05994 
(Modified) / 

Asperity GRI GM12: 29 mil 
ODD# : TOP EVEN #: BOTTOM 

Specific Gravity 
ASTM 0792 

MIN: 

MAX: 

AVE: 

METRIC EN,ISH 
1.47 58 mil mm 

1.54 mm 61 mil 

1.49 mm 59 I mil 

Density 

Thickness ......... 1.5 mm 60 mil 

Length .. ............ 125 m 410.1 feet 

Width .......... ..... 7.00 m; 23.0 feet 

OrT(Standard) ASTM 03895 minutes 
/ TEST 

205 RESULTS 

glee .944 / 

MFI ASTM 01238 
COND. E Melt Flow Index 190°C /2160 g g/10 min .23 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM D5596 

Tensile Strength 
ASTM 06693 
ASTM D638 (Modified) 
( 2 inches / minute ) 

dongation ASTM D6693 
ASTM D638 (Modified) 
( 2 inches/ minute ) 
Lo = 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0-1004 (Modified) 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM 04833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM 05397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

% 2.30 / 

101NCAT1 / 

26 N/mm 147 ppi / 2,513 

32 N/mm 185 ppi / 3,153 

% 16.36 

% 501.1 

% -0.31 

220.6 N j 
49.589 

414.3 N 93.147 

491.2 N I 110.43 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... 3'i?~~-
S1gnature .................... ~~ ...... . 
Quality Control Department SOHDmic.FRM 

REVOO 
12/23')5 

psi 

psi 

I 

/ 

lbs 

lbs 

lbs 



~ ag!:,~ ,,..,._t.,,confrcl dcq:>f. 

ROLL# 802475-10 
Measurement 
ASTM 05994 
(Modified) 

MIN: 

MAX: 

AVE: 

Lot#: 7291454 

METRIC EN/ISH 
1.46 mm 57 mil 

1.50 mm 59 

I 
mil 

1.48 mm 58 mil 

Liner Type: MICROSPIKE™ HDPE 

Thickness ......... 1.5 mm 60mil 

Length .............. 125 m 410.1 feet 

Width ............... 7.00 m; 23.0 feet 

Asperity GRI GM12: 34 /mil 
ODD# : TOP EVEN#: BOTTOM OIT(Standard) ASTM 03895 minutes 

j TEST 
205 RESULTS 

Specific Gravity 
ASTM 0792 

MFI ASTM 01238 
COND. E 
GRADE: K307 

Carbon Black Content 
ASTM 04218 

Carbon Black Dispersion 
ASTM 05596 

Tensile Strength 
ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches/ minute ) 

Elongation ASTM 06693 
ASTM 0638 (Modified) 
( 2 inches / minute ) 
Lo= 1.3" Yield 
Lo= 2.0" Break 

Dimensional Stability 
ASTM 01204 (Modified) 

Tear Resistance 
ASTM 0 -1004 (Modified) 

Density 

Melt Flow Index 190°C /2160 g 

Range 

Category 

Average Strength @ Yield 

Average Strength @ Break 

Average Elongation @ Yield 

Average Elongation @ Break 

Average Dimensional change 

Average Tear Resistance 

Puncture Resistance Load 
FTMS 101 Method 2065 (Modified) 

Puncture Resistance 
ASTM D4833 (Modified) 

ESCR 
ASTM 01693 

Notched Constant Tensile Load 
ASTM D5397 

Load 

Minimum Hrs w/o Failures 

pass / fail @ 30% 

Customer: Northwest Linings 
PO: C-4083 Kekaha LF 

Destination CPU, (HI) 

g/cr; .944 / 

g/10 min .23 

% 2.30 / 

10INCAT1 / 

26 N/mm 146 ppi/ 2,513 psi 

32 N/mm 1 ./ 84 pp, 3,153 psi 

% 16.36 / 

% 501.1 J 

% -0.31 

220.6 N / 49.589 lbs 

414.3 N 93.147 lbs 

491.2 N J 110.43 lbs 

1500 hrs CERTIFIED 

300 hrs ONGOING 

Date: ......... 37i~~£_ 
Signature ................... ~~······· 
Quality Control Department 60H0tnic.FRM 

REV03 
12/23105 



~ CoA Date: 11/29/2009 

Pbi/li,os 
o...r-,.,~' 

Certificate of Analysis 

Shipped To: AGRU AMERICA INC 
2000 EAST NEWLANDS 
FERNLEY NV 89408 
USA 

Recipient: PALMER 
Fax: 

Product: 
MARLEX POLYETHYLENE K307 BULK 

Lot Number: 7291467 

Property 

Mf!lt Index 
I "low Rate 
D, .,y 
Pellet Count 
Production Date 

Test Method 

ASTM 01238 
ASTM D1238 
D1505 or D4883 
P02.08.03 

CPC Delivery #: 87963605 
PO #: 005205 · 
Weight: 191300 LB 
Ship Date: 11/29/2009 
Package: BULK 
Mode: Hopper Car 
Car #:. CHVX889542 
Seal No: 272682 

Value 

0.230 
20.00 
0.9370 
34.000 
11/26/2009 

Unit 

g/10mi 
g/10mi 
g/cm3 
pel/g 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP. 
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes 
all risk and liability in connection therewith. 

Troy Griffin 
Quality Systems Coordinator 

For CoA questions contact Customer Service Representative at +1-832-813-4637 

Page 1 of 1 
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Pbil/iJOS 
- ,_,_,r,, 

CoA Date: 11128/2009 

Certificate of Analysis 

Shipped To: AGRU AMERICA I NC 
2000 EAST NEWLANDS 
FERNLEY NV 89408 
USA 

Recipient: PALMER 
Fax: 

Product: 
MARLEX POLYETHYLENE K307 BULK 

Lot Number: 7291454 

Property 

Melt Index 
HLMI Flow Rate 
Density 
Pellet Count 
Production Date 

Test Method 

ASTM D1238 
ASTM D1238 
D 1505 or D4883 
P02.08.03 

CPC Delivery#: 87962914 
PO#: 005205 
Weight: 193900 LB 
Ship Date: 11/28/2009 
Package: BULK 
Mode: Hopper Car 
Car#: PSPX003162 
SealNo: 272924 

Value 

0.230 
20.00 
0.9370 
35.000 
11/23/2009 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP. 

Unit 

g/10mi 
g/10mi 
g/cm3 
pel/g 

However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes 
all risk and liability in connection therewith. 

Troy Griffin 
Quality Systems Coordinator 

For CoA questions contact Customer Service Representative at +1-832-813-4637 

Page 1 of 1 



Grant Palmer 
Agru America 
500 Garrison Road 
Georgetown, SC 29440 

Dear Grant: 

Rex L. Bobsein, Ph.D., Polyethylene Materials and Applications Development 
Room 109 PTC • Bartlesville, OK 74004• 

918-661--0089 • bobsert@cpchem.com • Fax: 918-662-2550 • www.cpchem.com 

January 16, 2006 

This letter is to re-report the results of oven aging and UV aging testing {according to GRI-GM13 and 
GRI-GM17) on Agru America sheet samples that you provided to us in 2004. A graphical summary of the 
results was sent to you on 4/1/2005. The testing was performed by CPChem's Evaluation Laboratory in 
Bartlesville, OK. Oven-aging tests were completed 12/17/2004. UV-aging tests were completed on 
12/13/2004. 

GRI-GM13 {HOPE) and GRI-GM17 {LLDPE) durability testing was done according to the following 
procedures. 

Test Exposure Method 
Std. OIT 200°C, atmospheric pressure oxvaen D3895 
HP-OIT 150°C, 500 psi oxvaen 0 5885 

Oven Aging 90 days, 85°C D5721 ./ 
/ UV Aging 1600 UV hrs {Conditions were 20 hours UVA-340 at 75°C followed by 4 GRI-GM11, 

hrs dark with condensation at 60°C. lrradiance was 0.72 W/m2 at 340nm.) 

Oven Aging Results 

HP-OIT Value GRI-GM13 or GRI-
Initial HP-OIT after Oven ¾ HP-OIT GM17 % Retained 

Sample (min.) 
40 mil LLOPE Roil # 

Aglna (min.) Retained Re_g_uirement 

312588 from Mar1ex® 7104 514 396 77 60 
Lot# CPN811170 

60 mil HOPE Roll# 

106 / 315.103-04 from Mar1ex® 1461 1547 80 r K307)Lot # 71-3-1465 -

Std. OIT Value GRI-GM1 3 or GRI-
Initial Std. after Oven % Std. OIT GM17 % Retained 

Sample OIT (min.) Agina (min.) Retained Requirement 
40 mil LLDPE Roll # 

312588 from Marlex® 7104 151 58 38 35 
Lot# CPN811 170 

60 mil HOPE Roll # 
-:i1 <;<n-,.04 from Marlex® 

( K307A ot # 71-3-1465 
201 127 63 / 55 -



UV Aging Results 

HP-OIT Value 
Initial HP-OIT after UV % HP-OIT 

Sample (min.) Aging (min.) 
40 mil LLDPE Roll # 
312588 from Martex® 514 460 

7104 Lot# CPN811170 
60 mil HOPE Roll # 

~-04 from Martex® 1461 1513 
Lot# 71-3-1465 

-
According to these test results, the durability requirements are met. 

If you have any questions, please call me at 918-661-0089. 

Sincerely, 

Rex L. Bobsein, Ph.D. 
Polyethylene Materials and Applications Development 

Retained 

89 

104 / 

RLB 01/16/06 
Page 2 

GRI-GM13 or GRI-
GM17 % Retained 

Reaulrement 

35 

50 

Any technical advice, recommendations, results, or analysis ("Information? contained herein, including, without limitation, 
Information as it may relate to the selection of a specific product ("Product? for your use and application, is given without warranty 
or guarantee and is accepted at your sole risk. It is imperative that you test the Information (and Product, if applicable} to 
determine to your own satisfaction whether the Information (and Product, if applicable} are suitable for your intended use and 
application. You expressly assume, and release Chevron Phi/lips Chemical Company, from all risk and I/ability, whether 
based In contract, torl or otherwise, In connection with the use of, or results obtained from, such Information (and 
Product, If applicable). 



TRI / Environmental, Inc. 
A Toxas Reseatch lnUtmational C,ompany 

GEOMEMBRANE TEST RESULTS 
TRI Client: Agru America (Kekaha LF) 

Material: Agru 60 mil Mlcrosplke HOPE Goomembrane 
Sample ldontlficatlon: Roll# 801613-10 
TRI Log#: E2339-10-09 

PARAMETER TEST REPLICATE NUMBER 

2 3 4 5 
Multi-axial Tensile (ASTM O 5617) 
Test Method A:. Centerpolnt Deflec:tlon Versus Pres.sure 

Thickness {mils) 64 6S 63 

Maximum Stress (psi) 2515 2353 2460 
% Elongation@ Rupture(%) 17.2 21.1 20.0 

Failure Description H-CAT H-CAT H-CAT 
"'-EF N-EF N-EF 

A tear in the machine direction. 
Ciroolar or elliptical hole in the specimen. 

MOT 

H 
H-CAT Cirrular or elliptical hole in an area where the material has significantly necked down 

or thinned. The large thinned area resembles a pupil of a cat eye. 
N-EF No edge failure 

6 7 8 9 

The testing is based upon accepted industry practice as wcl as the test method listed. Test results report9d llerein do not apply 
to samples other than those tested. TRI neither accepts respQnsibility for noc- makes claim as to the final use and purpose of the materiaJ. 
TRI observes and maintains client conrodenlialily. TRI limls reproduction of this rej)Ol1, except in full. willlout prior approval of TRI. 

page 2ot 2 
GeosyntheticTestlng.com 

9063 Boe Caves ROOd I AusOO, TX 787331512 263 2101 / fax: 512 263 2558 

MEAN 
10 

64 

~ 4 

STD. 
DEV. 

82 

2.0 



TRI / Environmental, Inc. 
A Texas Research lntemational Company 

GEOMEMBRANE TEST RESULTS 
TRI Client: Agru America 

Material: Goomembrane / 
Sample ldontlflcatlon: 7291454 

TRI Log#: E2339-53-02 

Test Data: 25.Jan-10 

PARAMETER TEST REPLICATE NUMBER 

1 2 3 

Low Temperature Brittleness (ASTM D 746, NSF 54, -60C) 

MD (Pass/Fail) 

TD (Pass/Foil) 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

TO Transverse Direction 

Project: MQC 

/ 
Pass 

Pass 

5 

Pass 

Pass 

The testing Is based upon accepted Industry practice as well as the test method listed. Test results repor1ed herein do not apply 

MEAN 

~ 
~ 

to samples oUlef than lhose tested. TRI neither acc:ep(s respoosibllity lor nor makes clalrn as 10 Ille final use and purpose of Ille material. 
TRI obse<ves and maintains client confidentiality. TRI Hmits rep<oduction of this report, except in run. without prior approval of TRI. 

page 3 of 12 

Geosynthetic Tes ling.com 
9063 Bee Cavos Road / Austin, TX 78733 / 512 263 21011 lax: 512 263 2558 



TRI / Environmental, Inc. 
A Texas Research lntemational Co<7¥>any 

GEOMEMBRANE TEST RESULTS 
TRI Client: Agru America 

Project: MQC 

Material : Geomembrane / 

Sample ldentlflcatlon: 7291467 

TRJ Log I: E2339-53--02 

Test Date: 25.Jan-10 

PARAMETER TEST REPLICATE NUMBER 

1 2 3 ; 
I.ow Temperatu,e Brittleness (ASTM D 746, NSF 54, -'OC) 

5 

MD (Pass/Faff) 

TO (Pass/Fall) 

MO Machine Direction 

Pass 

Pass 

Pass 
Pass 

Pass 

Pass 

TO Transverse Oirectlon 

Pass 
Pass 

Pass 
Pass 

The testing Is based upon accep(ed lnduslJy practice as well as the test roolhod lisled. Test results reported herein do not apply 

MEAN 

~ 
~ 

to ~s OCher lha.n tl1ose tested. TRI neither accepts responsi)ilily for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, excepl In fufl, without prior approval of TRI. 

page 5 ol 12 
GeosynthetlcTesting.com 

9063 Bee Caves Road/ Austin. TX 78733 / 512 263 2101 / fax: 512 263 2558 



A!~( 
fir' 1,-(g]<Eil(r'UJ 

"'' ~ canc:rte~~ 

) LOT# : 7291454 / MATERIAL :_K_3_07_ / ___ _ DATE _1/12/10 

) 

) 

ROLL # 802119-10 LINER TYPE 60 HD MICRO REF#: 
F241 

----
FORMULAFORAPPUEDLOAD: Load= (str@yld x %test x ( 80% of nom. thickness) x width) - CF 
where: MA 
str@yld = Tensile strength@ yield (Transverse Direct.ion) from ASTM D--638 in psi 

thickness = Thickness of sample at notch point in inches 

width= Width of sample in inches (.125" constant) 

MA = Mechanical Advantage Used (1 :1, 3:1, 4:1 , or 5:1) 

CF= Correction Factor for MA Stations is 77g (weight of arm with empty holder attached to other end) 

Therefore, for each sample, load= (str@yfd x nom. thickness x .0300*->([%TEST] x .8 x .125))-CF/MA 

• This number may change due to customer specifications. Formula wlll be changed also. 

Strength @ yield for this roll : 2,611 psi % of yield tested : 30 % 

Station used: --- Mechanical Advantage Used:_s __ _ CF= 77 g 

Nominal Thickness (in): 0.0600 

LOAD = str@yld x nominal thickness x formula 

LOAD= 2•611 x 0-060 x formula 

LOAD= 411 g 

PASS@ ~ HRS 

Specimen Notch PASS/FAIL ? Failure at 
Thickness Depth Comments: ALL SPECIMENS 

#1 0.0640 #1 0.0160 PASS hours PASSED AN D REMOVED AT 318 HOURS 

#2 0.0838 #2 0.0158 PASS hours 

#3 0.0637 #3 0.0157 PASS hours 

Tested By: CHRIS ADAMS 

#4 0 .0034 #4 0.0154 PASS hours 

#5 0.0031 #5 0.0151 PASS hours 
Checked By: Comp 

Test Conditions Temp: 70 

(At Notching) Humidity: 25 
NCTLFRM 
REV01 
811Q04 



NORTHWEST LININGS & GEOTEXTILE P RODUCTS, I NC. 
• 21000 771h Avenue South • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LEITER OF TRANSMIITAL 

DATE:lf151ZJJJ.O I JOB NO.: 

AlTENTION: : Geosyntec 
T O: MMinch@Geosyntec.com 
CC: jeffg@goodfellowbros.com 

]Frey@wm.com RE: Kekaha LF Phase II Late.cal Expansion Cell 1 - Geotextile 
Submittals 

WE ARE SENDING YOU: 18] Attached O Under Separate Cover via ___ the following items: 

D Prints D Plans 0 Specifications D Samples 0 Shop Drawings 

0 Copy of Letter 0 Change Order 0 Submittals 0 Warranties 0 Other 

Copies Date: Description 

1 1/25/2010 Crown Resources Geotextile Memo Concerning Spec. Sec. 02075 
1 1/25/2010 TNS Advanced Technologies - Style E160 Geotextile Specifications 
1 1/25/2010 TNS Advanced Technologies - Style E160 Test Results 
1 1/25/2010 TNS Advanced Technologies - Style E160 Certification 
1 1/25/2010 TNS Advanced Technologies - Style E060 Geotextile Specifications 
1 1/25/2010 TNS Advanced Technologies - Style E060 Test Results 
1 1/25/2010 TNS Advanced Technologies - Style E060 Certification 
1 1/25/2010 DRAKE Extrusion Inc. - Batch #W108728 Certificate of Analysis 
1 1/25/2010 DRAKE Extrusion Inc. - Batch #W108856 Certificate of Analysis 

These are transmitted as checked below: 

0 For Approval 

r8] For your use 

D Approved as submitted O Resubmit O Copies for Approval 

OApproved as noted D Submit D Copies for distribution 

D For review and comment D Returned for corrections D Return O Corrected Prints 

D For bids due _ ____ 0 Other _________ _ _ _ _ _ _____ _ 

Remarks: 

COPYTO: FILE SIGNED: Richard Kamienski ------------



1 
2 
3 
4 
5 
6 
7 
8 
9 

,x:--10 
11 
12 
13 
14 
15 
16 
17 

*18 
19 
20 
21 
22 
23 
24 
25 
26 * 27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

KeKaha Landfill 
E060 150"x360' 

Weiaht 
oz/sqyd 
0-5261 

300293929 6.4 
300293930 6.4 
300293931 6.4 
300293932 6.4 
300293938 6.4 
300293939 6.4 
300293940 6.4 
300293941 6.4 
300293942 6.4 
300294086 6.4 
300294087 6.4 
300294088 6.4 
300294089 6.4 
300294090 6.4 
300294607 6.4 
300294613 6.4 
300294614 6.4 
300294615 6.1 
300294616 6.1 
300294617 6.1 
300294618 6.1 
300294619 6.1 
300294620 6.1 
300294621 6.1 
300294622 6.1 
300294623 6.1 
300294624 6.3 
300294625 6.3 
300294626 6.3 
300294627 6.3 
300295419 6.3 
300295420 6.3 
300295421 6.3 
300295422 6.3 
300295423 6.3 
300295424 6.3 
300295425 6.3 
300295426 6.3 
300295427 6.3 
300295428 6.3 
300295429 6.3 
300295430 6.3 
300295431 6.3 
300295432 6.3 
300295433 6.3 
300295434 6.3 

AOS PERT PERM 
US Sieve 1/S cm/sec 
D-4751 D-4491 D-4491 

70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 2.30 0.53 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 1.88 0.43 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.00 0.46 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 
70 2.33 0.48 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

300295435 
300295436 
300295440 
300295441 
300295442 
300295443 
300295444 
300295445 
300295446 
300295447 
300295448 
300295449 
300295450 
300295451 
300295452 
300295453 
300295454 
300295455 
300295456 
300295457 
300295458 
300295459 
300295460 
300295461 
300295462 
300295463 
300295464 
300295465 
300295466 
300295467 
300295468 
300295469 
300295470 
300295471 
300295472 
300295473 
300295474 
300295475 

--
Weiaht 
oz/sovd 
D-5261 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 

AOS 
US Sieve 
D-4751 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

PERT PERM 
1/S cm/sec 

D-4491 D-4491 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.12 0.50 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.33 0.53 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 
2.00 0.47 



(CROWN RESOURCES GEOTEXTILE MEMO) 1;;;;;;;;1w1n,_ 

TNS Advanced Technologies by Crown Resources 
681 De Young Rd. 
Greer, SC 29651 

Beeardin~: 

}> Kekaha LF Phase II Lateral Expansion Cell 1 
}> Specification Section 02075 Geotextile Submittals & Source QC. 

For the Kekaha Landfill SECTION 02075 GEOTEXTILE Section 1.02 SUBMITTALS section A, #1,#2,#3, and #4, 
the fiber certifications are attached. We are using fiber as our raw material in place of resin for the required 
information submittal package due to fiber being our raw material to manufacture the E060 and E160 
geotextile. The origin and identification of the fiber is listed on the certifications. The fiber Quality Control 
Certificates supplied to us by the fiber manufacturer are dated. The fiber property test results are listed on 
the fiber certification. There is no reclaimed fiber added with the fiber supplied by the fiber supplier during 
the geotextile manufacturing process. The #5,#6,# 7,#8, and #9 submittal requirements are reported on the 
fabric certifications, specifications, and test reports submitted last week. Please let me know if any additional 
information is needed regarding the submittal package for the Kekaha Landfill. 

Thank you, 

Marshall Gaddy 
Quality Control Manager 
mgaddy@crownresources.net 
(864)968-0592 XI 30 



certifca te of analysis Extrusion Inc. 

P.O. Box 4868, Martinsville, VA 24115-4868 Phone (276) 632-0159 Fax (276) 632-0981 

CUSTOMER: CROWN RESOURCES DATE: 01/19/10 

PRODUCT CODE: 253 BATCH: W108856 

COLOR NAME: OFF BLACK COLOR NUMBER: R1234 

eBQeEBTY seEClFlCATlON A:ii'.EBAGE 
.MJH MAX 

Denier 4.50 5.50 5.19 5.02 5.37 .24 

Spin Finish (%) .80 1.30 1.05 1.01 1.08 .03 

Crimp Level (CPI) 8.00 10.00 9.30 9.00 9.60 .21 

Fiber Length (mm) 95.00 115.00 101.96 100.80 103.00 .89 

Tenacity (GPO) 4.50 5.50 5.11 4.87 5.43 .28 

Elongation (%) 80.00 160.00 111.56 102.81 128.76 14.89 

Color CMCDE 1.00 1.25 .96 1.44 .21 

ALL ABOVE DATA WAS COLLECTED AT THE TIME OF PRODUCTION. 



TNS Advanced Technologies 

681 De Young Road 
Greenville, SC 29651 

1/25/2010 

REF: TNS E060 
Kekaha Sanitary Landfill 

Northwest Linings & Geotextile Products, Inc. 

Dear Sir/Madam: 

(864) 968-0592 Tel 
(864) 879-4639 Fax 

This is to certify that TNS E060 is a polypropylene, nonwoven, needle-punched fabric. The fabric is 
comprised of98% Polypropylene, and 2% Carbon Black and other additives. TNS E060 is resistant to 
degradation due to ultraviolet exposure and resists commonly encountered soil chemicals, insects, 
mildew, and is non-biodegradable. TNS E060 has been continuously inspected for needles and found 
to be needle free. Polypropylene is stable within a pH range of2 to 13. TNS E060 conforms to the 
physical properties listed in the following table: 

FABRIC PROPERTY 

Weight 
A.O.S. 
P ermi tti vi ty 
Permeability 

TEST METHOD 

ASTMD 5261 
ASTMD4751 
ASTMD449l 
ASTMD4491 

9rlarsha[[ 0. (}addy 
Marshall 0. Gaddy 
Quality Control Manager 

UNITS M.A.R.V 

oz/sqyd 6.0 
U.S. Sieve 70 
I/sec l.5 
cm/sec .30 



GEOTEXTILES 

TNS 
ADVANCED TECHNOLOGIES 

681 DeYoung Rd. 
Greer, SC 29651 
(864)968-0592 

Geotextile Product Description Sheet 

Style TNS E060 
Kekaha Sanitary Landfill 

TNS E060 is a nonwoven geotextile produced by needlepunching synthetic staple fibers in a 
random network to form a high strength dimensionally stable fabric. The polypropylene fibers are 
specially formulated to resist ultraviolet light deterioration, and are inert to commonly encountered 
soil chemicals. The fabric will not rot or mildew, is non-biodegradable, and is resistant to damage 
from insects and rodent_s. Polypropylene is stable within a ph range of 2 to 13. TNS E060 
conforms to the physical property values listed below: 

Fabric Property Test Method Units Minimum Average 
Roll Value 

Weight ASTM D 5261 oz/sq.yd. 6.0 
Permittivity* ASTM D 4491 1/sec 1.5 

AOS ASTM D4751 U.S. Sieve 70 
Permeabilitv* ASTM D 4491 cm/sec .30 

Packaaina 
Roll Dimensions-Feet 12.5 x360 
Square Yards Per Roll 500 
Estimated Roll Weiaht-Lbs. 220 

* At time of manufacturing, handling may change these properties. 
•• Modified 

To the best of our knowiedge, the infonnation contained herein is accurate. However, TN$ Advanced Technologies cannot anticipate 
all conditions under which TN$ product infonnation and our products, Of the products of other manufacturers in combination v.lth our 
products, may be used. We accept no responsibility for results obtained by the application of this infonnalion or the safety or suitability 
of our products either alone or in combination v.lth other products. Final determination of the suitability of any infonnation or material 
for the use contemplated, of its manner of use, and whether the suggested use infringes any patents is the sole responsibility of the 
user. 

12/09 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 
• 21000 77th Avenue South • Kent, WA 98032 • 

Phone: (253) 872-0244 • Fax: (253) 872-0245 
www.northwestlinings.com 

LEITER OF TRANSMITI AL 

DA TE: 1/25/2010 I JOB NO.: 
ATTENTION: : Geosyntec 

TO: MMinch@Geosyntec.com 
CC: jeffg@goodfellowbros.com 

JFrey@wm.com RE: Kekaha LF Phase II Lateral Expansion Cell 1 - Geolextile 
Submittals 

WE ARE SENDING YOU: [8J Attached O Under Separate Cover via ___ the following items: 

D Prints D Plans D Specifications D Samples D Shop Drawings 

D Copy of Letter D Change Order D Submittals D Warranties D Other 

Copies Date: Description 
1 1/25/2010 Crown Resources Geotextile Memo Concerning S12ec. Sec. 02075 
1 1/25/2010 TNS Advanced Technologies - Style E160 Geotextile Specifications 
1 1/25/2010 TNS Advanced Technologies - Style £160 Test Results 
1 1/25/2010 TNS Advanced Technologies - Style £160 Certification 
1 1/25/2010 TNS Advanced Technologies - Style E060 Geotextile Specifications 
1 1/25/2010 TNS Advanced Technologies - Style E060 Test Results 
1 1/25/2010 TNS Advanced Technologies - Style E060 Certification 
1 1/25/2010 DRAKE Extrusion Inc. - Batch #W108728 Certificate of Analysis 
1 1/25/2010 DRAKE Extrusion Inc. - Batch #W108856 Certificate of Analysis 

These are transmitted as checked below: 

D For Approval 

[gl For your use 

0 Approved as submitted D Resubmit D Copies for Approval 

0Approved as noted D Submit D Copies for distribution 

D For review and comment D Returned for corrections D Return D Corrected Prints 

0 For bids due _____ 0 Other ____________________ _ 

Remarks: 

COPY TO: FILE SIGNED: Richard Kamienski -------------



Kekaha Landfill 
E 160 150"x360' 

1 2020174353 
2 2020579613 
3 2020579632 
4 
5 
6 

2020579627 
2020579615 
2020579616 

7 2020579635 
2020579618 
2020626841 
2020626842 

1 2020626848 

8 
9 

10 
1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

2020626852 
2020626898 
2020626899 
2020626900 
2020626901 
2020626902 
2020626903 
2020626904 
2020626905 
2020626906 
2020626907 
2020626908 
2020626909 
2020626910 
2020626911 
2020626912 
2020626913 
2020626914 
2020626915 
2020626916 
2020626917 
2020626918 
2020626919 
2020626920 
2020626921 
2020626922 
2020626923 
2020626924 
2020626925 
2020626926 
2020626927 
2020626928 
2020626929 
2020626930 
2020626931 
2020626932 
2020626933 
2020626934 

WGHT 
OSY 

D-5261 
16.5 
16.5 
16.5 
16.5 
16.5 
16.5 
16.5 
16.5 
19.4 
19.4 
19.4 
19.4 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
19.2 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 
18.3 

GTMD GTXML GEMD 
LB LB % 

D--4632 D--4632 D--4632 
471 588 87 
471 588 87 
471 588 87 
471 588 87 
471 588 87 
471 588 87 
471 588 87 
471 588 87 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
450 694 96 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 
467 787 101 

Cf+ fZo~ of= 

~ b Cft{$'t ,._}W 6t \ 

GEXMI TTMD TTXMD PUNC UV 
% LB LB LB % 

D--4632 D--4533 D--4533 D--4833 D--4355 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
90 158 224 321 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
92 165 261 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 
84 167 309 315 70 



50 
51 
52 
53 
54 
55 
56 
57 

~58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

*71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

2020626935 
2020626845 
2020626846 
2020626847 
2020626849 
2020626850 
2020626851 
2020626853 
2020626855 
2020626856 
2020626857 
2020626858 
2020626859 
2020626860 
2020626861 
2020626865 
2020626866 
2020626867 
2020626868 
2020626869 
2020626870 
2020626871 
2020626872 
2020626873 
2020626874 
2020626875 
2020626876 
2020626877 
2020626878 
2020626879 
2020626880 
2020626881 
2020626882 
2020626883 
2020626884 
2020626885 
2020626886 
2020626887 
2020626888 
2020626889 
2020626890 
2020626891 
2020626892 
2020626893 
2020626894 
2020626895 
2020626896 
2020626897 

WGHT 
OSY 

0-5261 
18.3 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
20.4 
19.2 

GTM0 GTXM[ GEM0 
LB LB % 

D-4632 0-4632 0-4632 
467 787 101 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
464 820 93 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
478 805 102 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
536 826 103 
450 694 96 

GEXM[ TTM0 TTXM0 PUNC UV 
% LB LB LB % 

0-4632 0-4533 0-4533 0-4833 0-4355 
84 167 309 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
78 184 273 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
88 160 293 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
93 179 299 315 70 
92 165 261 315 70 



(CROWN RESOURCES GEOTEXTILE MEMO) 

TNS Advanced Technologies by Crown Resources 
681 De Young Rd. 
Gr eer, SC 29651 

BeuaUne: 

)> Kekaha LF Phase II Lateral Expansion Cell 1 
);, Specification Section 02075 Geotextile Submlttals & Source QC. 

For the Kekaha L.andfiU SECTION 02075 GEOTEXTILE Section 1.02 SUBMITTALS section A. #1,#2,#3, and #4, 
the fiber certifications are attached. We are using fiber as our raw material in place of resin for the required 
information submittal package due to fiber being our raw material to manufacture the E060 and E160 
geotextile. The origin and identification of the fiber is ltsted on the certifications. The fiber Quality Control 
Certificates supplied to us by the fiber manufacturer are dated. The fiber property test results are listed on 
the fiber certification. There is no reclaimed fiber added with the fiber supplied by the fiber supplier during 
the geotextile manufacturing process. The #5,#6,#7,#S:, and #9 submittal requirements are reported on the 
fabric certifications, specifications, and test reports submitted last week. Please let me know if any additional 
information is needed regarding the submittal package for the Kekaha Landfill. 

Thank you, 

Marshall Gaddy 
Quality Control Manager 
mgaddy@crownresources.net 
(864)968-0592 xl30 



certifcate of an,alysis 
Extrusion Ille. 

P.O. Box 4868, Martinsville, VA 24115-4868 Phone (276) 632-0159 Fax (276) 632-0981 

CUSTOMER: CROWN RESOURCES DATE: 01/16/10 

PRODUCT CODE: 253 BATCH: W108728 

COLOR NAME: OFF BLACK COLOR NUMBER: R1234 

eBQe1;Bn: sel;CIFICATJON rut'.l;BAGI; 
.MIU MAX 

Denier 4.50 5.50 5.24 5.24 5.25 .01 

Spin Finish (%) .80 1.30 .95 .91 .99 .03 

Crimp Level (CPI) 8.00 10.00 9.48 9.20 10.00 .30 

Fiber Length (mm) 95.00 115.00 108.00 103.4-0 112.00 4.07 

Tenacity (GPO) 4.50 5.50 5.17 4.99 5.35 .24 

Elongation (%) 80.00 160.00 88.17 82.03 94.31 8.67 

Color CMCDE 1.00 1.32 1.14 1.72 .21 

ALL ABOVE DATA WAS COLLECTED AT THE TIME OF PRODUCTION. 



TNS Advanced Technologies 

681 De Young Road 
Greenvi.lle, SC 29651 

1/25/2010 

REF: TNS EI60 
Kekaha Sanitary Landfill 

Northwest Linings & Geotextile Products, Inc. 

Dear Sir/Madam: 

(864) 968-0592 Tel 
(864) 879-4639 Fax 

This is to certify that TNS El 60 is a polypropylene, nonwoven, needle-punched fabric. The fabric is 
comprised of98% Polypropylene, and 2% Carbon Black and other additives. TNS El60 is resistant to 
degradation due to ultraviolet exposure and resists commonly encountered soil chemicals, insects, 
mildew, and is non-biodegradable. TNS El 60 has been continuously inspected for needles and found 
to be needle free. Polypropylene is stable within a pH range of2 to 13. TNS El60 conforms to the 
physical properties listed in the following table: 

FABRIC PROPERTY 

Weight 
Grab Tensile 
Grab Tensile Elongation 
Trap Tear 
Puncture 
UV Resistance(500 hrs) 

TEST METHOD 

ASTM D 5261 
ASTMD4632 
ASTMD4632 
ASTMD4533 
ASTMD4833 
ASTM D 4355 

511.arsfia{[ 0. qacfdy 
Marshall 0. Gaddy 
Quality Control Manager 

UNITS M.A.R.V 

oz/sqyd 16.0 / 
lbs 370 v 
% 50 i/ 
lbs 145 i/ 
lbs 170 ./ 
% retained 70 ./ 



+JN.S 
ADVANCED TECHNOLOGIES 

681 DeYoung Rd. 
Greer, SC 29651 
(864)968-0592 

Geotextile Product Description Sheet 

Style TNS E160 
Kekaha Sanitary Landfill 

TNS E160 is a nonwoven geotextile produced by needlepunching 100% polypropylene staple 
fibers in a random network to form a high strength dimensionally stable fabric. The polypropylene 
fibers are specially formulated to resist ultraviolet light deterioration, and are inert to commonly 
encountered soil chemicals. The fabric will not rot or mildew, is non-biodegradable, and is 
resistant to damage from insects and rodents. Polypropylene is stable within a ph range of 2 to 
13. TNS E160 conforms to the physical property values listed below: 

Fabric Property Test Method Units 

Weight ASTM D5261 oz/sq.yd. 
Grab Tensile ASTM D 4632 lbs. 

Grab Elongation ASTM D4632 % 
Trap Tear ASTM D4533 lbs. 
Puncture ASTM D4833 lbs 

UV Resistance ASTM D4355 % Strength 
after 500 hrs. Retained 

Packagina 
Roll Dimensions-Feet 
Square Yards Per Roll 
Estimated Roll Weight-Lbs. 

At time of manufacturing, handling may change these properties. 

** Modified 

Minimum Average 
Roll Value 

16.0 
370 
50 
145 
170 
70 

15 X 360 
600 
620 

To the best of our knowledge, the information contained herein is accurate. However, TNS Advanced Technologies cannot anticipate 
all conditions under which TNS product information and our products, or the products of other manufacturers in combination v.ith our 
products, may be used. We accept no responsibility for results obtained by the application of this information or the safety or suitability 
of our products either alone or in combination with other products. Final determination of the suitability of any information or material 
for the use contemplated, of its manner of use, and whether the suggested use infringes any patents is the sole responsibility of the 
user. 

11/09 



NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. 

TO: GEOSYNTEC 

• 21000 771h Avenue South • Kent, WA 98032 • 
Phone: (253) 872-0244 • Fax: (253) 872-0245 

www.northwestlinings.com 

LEITER OF TRANSMITI AL 

DATE:~010 I JOB NO.: N09150 
CC: MMich@Geosyntec.com ATTENTION: Kim Huynh 

KHuynh@Geosyntec.com 
jeffg@goodfellowbros.com 

RE: Kekaha LF Phase II Lateral Expansion Cell 1 - TNS E160 
Geotextile Certifications & Test Results (27 Rolls) 

WE ARE SENDING YOU: (8J Attached O Under Separate Cover via _ __ the following items: 

0 Shop Drawings 

0 Copy of Letter 

Copies 

1 

0 Prints 0 Plans 0 Specifications 0 Samples 

0 Change Order 0 Submittals 0 Warranties 0 Other 

Date: Description 

4/5/2010 TNS Advanced Technologies - Style E160 Geotextile Test Results 

1 4/5/2010 TNS Advanced Technologies - Style E160 Geotextile Certification 

These are transmitted as checked below: 

D For Approval 

[8J For your use 

D Approved as submitted D Resubmit D Copies for Approval 

0Approved as noted D Submit D Copies for distribution 

0 For review and comment D Returned for corrections D Return D Corrected Prints 

0 For bids due _ _ _ _ _ D Other _____ _______ _ ______ _ 

Remarks: 

COPY TO: FILE S IGNED: Richard Kamienski ------- ------



Kekaha Landfill 
E 160 150"x360' 

v1 2020656819 
v2 2020656821 
v:: 2020656825 

2020656828 
2020656829 
2020656831 
2020656832 
2020656833 
2020656834 
2020660913 

<A 
v'5 
v6 
v1 
v'8 
v9 
00 
vr 
vt'2 
tA 
vr 
vtS 

1 2020660914 
2020660915 

3 2020660917 
4 2020660918 

2020660919 
2020660920 ~ 7 2020660921 

8 2020660922 vf 
..,,f 9 2020660923 

0 2020660924 v2C 
v1 
---2 
~ 
v2 
~ 
/2 
t77 

1 2020660925 
2 2020660929 

2020660930 
4 2020660931 
5 2020660932 
6 2020660958 

2020660960 

WGHT 
OSY 

D-5261 
17.6 
17.6 
17.6 
16.9 
16.9 
16.9 
16.9 
16.9 
16.9 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.5 
20.1 
20.1 

GTMD GTXMr 
LB LB 

D-4632 D-4632 
522 590 
522 590 
522 590 
532 654 
532 654 
532 654 
532 654 
532 654 
532 654 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
419 684 
565 607 
540 658 
540 658 

GEMD GEXML TTMD TTXMD PUNG UV 
% % LB LB LB % 

D-4632 D-4632 D-4533 D-4533 D-4833 D-4355 
82 101 197 240 263 70 
82 101 197 240 263 70 
82 101 197 240 263 70 
87 96 188 274 263 70 
87 96 188 274 263 70 
87 96 188 274 263 70 
87 96 188 274 263 70 
87 96 188 274 263 70 
87 96 188 274 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
82 96 163 279 263 70 
75 91 230 294 263 70 
86 98 297 400 263 70 
86 98 297 400 263 70 

,, 



TNS Advanced Technologies 

681 De Young Road 
Greenville, SC 29651 

4/5/2010 

REF: TNS El60 
Kekaha Sanitary Landfill 

Northwest Linings & Geotextile Products, Inc. 

Dear Sir/Madam: 

(864) 968-0592 Tel 
(864) 879-4639 Fax 

This is to certify that TNS E 160 is a polypropylene, nonwoven, needle-punched fabric. The fabric is 
comprised of98% Polypropylene, and 2% Carbon Black and other additives. TNS El60 is resistant to 
degradation due to ultraviolet exposure and resists commonly encountered soil chemicals, insects, 
mildew, and is non-biodegradable. TNS El60 has been continuously inspected for needles and found 
to be needle free. Polypropylene is stable within a pH range of2 to 13. TNS E 160 conforms to the 
physical properties listed in the following table: 

FABRIC PROPERTY 

Weight 
Grab Tensile 
Grab Tensile Elongation 
Trap Tear 
Puncture 
UV Resistance(500 hrs) 

TEST METHOD 

ASTM D 5261 
ASTM D4632 
ASTM D4632 
ASTMD4533 
ASTM D4833 
ASTM D4355 

:Jrtarsha{{ 0. (}adcfy 
Marshall 0. Gaddy 
Quality Control Manager 

UNITS 

o:zlsqyd 
lbs 
% 
lbs 
lbs 
% retained 

M .A.R.V 

/ 
16.0 / 
370 
50 .,/ 
145 ./ 
170 ./ 
70 ,/ 





AppendixL 
Red-lined Construction Drawings 
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PHASE II LATERAL EXPANSION 
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AppendixM 
Record Drawings 

Subbase As-built Survey 
Top of Granular Operations Layer As-Built Survey 
Subbase 60 mil HOPE Geomembrane As-Built Panel Layout 
Secondary 60 mil HOPE Geomcmbrane As-Built Panel Layout 
Primary 60 mil HDPE Geomembrane As-Built Panel Layout 
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