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1. INTRODUCTION 

1.1 Terms of Reference 

 
This report presents documentation of the Construction Quality Assurance (CQA) 
monitoring activities conducted by Geosyntec Consultants (Geosyntec) for the 
construction of the liner systems associated with Cell 4A at the White Mesa Mill 
Facility (hereafter referred to as the Project).  The San Diego office of Geosyntec 
provided CQA services on behalf of Denison Mines (USA) Corp. (DMC).  The CQA 
activities for the Project included monitoring construction activities and installation of: 
(i) earthworks; (ii) geosynthetics; and (iii) concrete. 

This report contains documentation that the construction and CQA activities associated 
with the Project were performed in general accordance with the Project Documents, as 
defined by the Technical Specifications, Construction Drawings, CQA Plan, and Design 
Engineer-approved design modifications. 

This report was prepared for DMC by Ms. Meghan Lithgow, E.I.T. of Geosyntec.  The 
work described in this report was performed under the responsible charge of 
Mr. Gregory Corcoran, P.E., of Geosyntec.  Mr. Corcoran reviewed this report in 
accordance with Geosyntec’s peer review policy. 

1.2 Report Organization 

This report is organized as follows: 

• Section 2 presents a brief description of the Project; 

• Section 3 presents a description of the Project Documents, Geosyntec’s 
scope of services, and project personnel; 

• Section 4 describes the CQA activities related to earthworks; 

• Section 5 describes the CQA activities related to geosynthetics; 

• Section 6 describes the CQA activities related to drainage aggregates 
and sand; 
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• Section 7 describes the CQA activities related to the pipe and fittings 
and strip drainage composite; 

• Section 8 describes the CQA activities related to concrete; 

• Section 9 describes the CQA activities related to surveying; 

• Section 10 summarizes the CQA work and presents Geosyntec’s 
statement that the work was completed in general accordance with the 
Project Documents; and 

• Section 11 presents the Engineer-of-Record stamp and signature. 

Supporting information and data are presented in appendices at the end of this report. 
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2. PROJECT DESCRIPTION 

The White Mesa Mill Facility is a uranium and vanadium ore processing facility located 
6 miles south of the City of Blanding, Utah (Figure 1).  The White Mesa Mill Facility 
contains mill process by-product disposal cells that initially provide evaporation of 
process liquids and eventually provide disposal capacity for tailings.  The Project work 
area encompassed approximately forty-two (42) acres of land at the site, which required 
construction of the liner systems associated with Cell 4A.  The Project construction 
included the following: 

• initial topographic survey; 

• soil and rock excavation and subgrade preparation; 

• anchor trench and leak detection (LDS) system trench excavation; 

• installation of needle-punched geosynthetic clay liner (GCL) consisting 
of woven and nonwoven geotextiles; 

• installation of 60-mil HDPE secondary geomembrane; 

• installation of LDS 4-inch and 18-inch PVC pipe and fittings; 

• installation of 16oz./SY nonwoven cushion geotextile and aggregate 
within LDS pipe trench and sump; 

• installation of 300 mil geonet; 

• installation of 60-mil HDPE primary geomembrane; 

• installation of 16oz./SY nonwoven geotextile cushion; 

• installation of slimes drain 4-inch and 18-inch PVC pipe and fittings; 

• installation of aggregate around slimes drain and within sump; and 

• installation of strip composite drainage layer and overlying sand bags. 

Earthwork construction for the Project began on 18 July 2007, while geosynthetic liner 
installation for the project began on 9 October 2007.  Construction was completed on 
29 June 2008.  A photo log of the various stages of construction is presented in 
Appendix A. 
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Design and CQA services for the Project were performed by Geosyntec’s San Diego, 
California office.  Comanco Environmental Corporation (Comanco) of Reno, Nevada 
was the Contractor.  Comanco’s subcontractors included the following:   

Tri-Hurst Construction of Blanding, Utah, who installed the emergency spillway. 

Jones and DeMille Engineering of Richfield, Utah, who reviewed surveying data from 
Comanco’s surveyors for the Project and prepared and certified record drawings of the 
project. 
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3. CONSTRUCTION QUALITY ASSURANCE PROGRAM 

3.1 Introduction 

This section presents a description of the CQA program implemented for the 
construction of the Project.  The project documents which provided the guidelines for 
the CQA program and key project personnel are identified in the following Sections.   

3.2 Project Documents 

CQA monitoring conducted during the Project was carried out in general accordance 
with the requirements of the following Project Documents: 

1. Technical Specifications 
Revised Technical Specifications for the Construction of Cell 4A Lining System, 
White Mesa Mill, Blanding, Utah 
Prepared For: Denison Mines (USA) Corp. 

Prepared By: Geosyntec Consultants 
Dated: September 2007 

2. Revised Construction Quality Assurance Plan for the Construction of Cell 4A 
Lining System  
White Mesa Mill, Blanding, Utah 
Prepared For: Denison Mines (USA) Corp. 

Prepared By: Geosyntec Consultants 
Dated: September 2007 

3. Construction Drawings 
Cell 4A Lining System  
White Mesa Mill, Blanding, Utah 
Prepared For: Denison Mines (USA) Corp. 

Prepared By: Geosyntec Consultants 
Dated: June 2007 
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In this Final CQA Report, the above documents are referred to as the Technical 
Specifications, the CQA Plan, and the Construction Drawings, respectively, or 
collectively as the Project Documents. 

3.3 Design Changes 

During construction, minor design changes were made to the Project Documents, as 
approved by the Design Engineer.  Documents containing the details of these design 
changes are included in Appendix B-1 and are referenced in appropriate sections of this 
report.  The following sections describe each of the design changes. 

3.3.1 Sump Area 

The geomembrane material specified for installation under the slimes drain and LDS 
riser pipes in the southwest corner of the cell was changed from a smooth HDPE 
geomembrane to a double-sided textured geomembrane.  This design change was 
addressed in a design addendum issued to Comanco dated 21 February 2008.  In 
addition to specifying the change in material, the design addendum provided a new 
construction drawing showing both riser pipes were to be installed in a trench excavated 
along the side slope instead of installed above grade on the sideslope as originally 
specified.  

3.4 Scope of Services 

3.4.1 CQA Activities 

 
CQA activities involved the monitoring of the construction of the Project, including 
performing and reviewing CQA tests, reviewing and generating appropriate 
correspondence, reviewing Contractor submittals, and summarizing field activities.  
Documentation of these CQA and construction activities is included herein. 

Project correspondence and documentation related to design changes are presented in 
Appendix B-1 and contractor submittals are presented in Appendix B-2. 

3.4.2 Construction Record Drawings 

The Construction Record Drawings for the Project are included in Appendix M.  The 
Construction Record Drawings, prepared by the Contractor and reviewed by Geosyntec, 
indicate subgrade elevations and limits of geosynthetic liner system components.  
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3.4.3 Final Report 

 
The tasks performed by Geosyntec during CQA monitoring are summarized in this 
Final Report.  Documentation of construction and CQA monitoring including 
correspondence, field CQA test results, laboratory results of conformance testing, and 
Construction Record Drawings are also included. 

3.5 Project Personnel 

The following personnel participated in Project construction activities (see Figure 3 for 
the project organizational chart): 

Denison Mines (USA) Corporation (Project Owner) 

• Harold R. Roberts 
Executive Vice President - US 
Operations 

• Richard E. Bartlett 
Mill Manager 

  
Geosyntec Consultants (Geosyntec) 

(Construction Manager / Construction Quality Assurance Consultant) 

• Gregory T. Corcoran, P.E. 
Engineer-of-Record 

• Brent Barbacane 
Assistant CQA Manager 

• Jeffrey Stewart 
Site CQA Manager 

• Collin Sukow 
Site CQA Manager 

 
Comanco 

(Contractor, Geosynthetic Installer, Surveyor) 

• Jeryl Pryor 
Regional Manager/Project 
Manager 

• Brian Libby  
Site Project Manager 

 

Tri Hurst Construction, Inc.  
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(Concrete Installer)  

TRI/Environmental, Inc. (TRI) 

(Off-site Geosynthetics Testing Laboratory) 

• Sam R. Allen 
Laboratory Director 

 

Excel Geotechnical Testing (EGT) 

(Off-site Soils Testing Laboratory) 

• Nader Rad 
Laboratory Manager 

 

Moab Testing 

(Off-site Concrete Testing Laboratories) 

• Joe Downard 
Laboratory Manager 
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4. CONSTRUCTION QUALITY ASSURANCE - EARTHWORKS 

4.1 General 

CQA monitoring of the earthwork components of the Project included the observation 
of construction methods, testing of earthwork materials in place, and reviewing field 
test results for general conformance with the Project Documents.  Geosyntec CQA 
personnel monitored the vegetation removal, subgrade preparation, fine-grading, and 
anchor trench excavation and backfill.  The following sections present an overview of 
the materials used for the earthwork components of the Project and summarize the 
methods, frequency, and results of Geosyntec’s CQA testing. 

4.2 CQA Monitoring and Testing 

4.2.1 Vegetation Removal 

 
Rock, soil, and vegetation were excavated from the Cell 4A area and placed within 
Cell 3.  

4.3 CQA Monitoring and Testing – Grading 

4.3.1 Overview 

During subgrade preparation activities, the Contractor encountered rock during 
earthwork activities and a rock profile was prepared based on test pits and survey data 
performed on the bottom of the cell.  Based on the rock profile, the Contractor 
excavated rock from the bottom of the cell.  Geosyntec personnel observed the over-
excavation of the rock beyond the proposed bottom of the cell and placement and 
compaction of approximately 8,660 cubic yards of backfill. 

4.3.2 Compaction and Moisture/Density Testing 

Geosyntec personnel performed 1 modified Proctor compaction test (ASTM D 1557) of 
subgrade fill material, satisfying the required frequency of one test per material type as 
outlined in the Project Documents.  Laboratory test results are presented in 
Appendix C-1. 

Geosyntec personnel performed 23 passing in-place moisture/density tests on subgrade 
fill using the nuclear gauge moisture/density method (ASTM D 2922/3017).  This 
corresponds to a frequency of one passing test per lift per 377 ft3.  This frequency meets 
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the minimum requirement of one test per lift per 500 yd3 as outlined in the Project 
Documents. 

Results of nuclear gauge moisture/density tests indicate that the anchor trench backfill 
satisfies the requirements set forth in the Project Documents.  Results and location of 
in-place nuclear gauge moisture/density tests are summarized on test logs presented in 
Appendix C-2. 

4.3.3 Particle Size Test Results 

Geosyntec personnel performed one (1) particle size analysis (ASTM D 422) on the 
subgrade fill material.  This frequency meets the minimum requirement of one passing 
test per material type.  The particle size distribution of the test demonstrates that the soil 
used in construction of the subgrade fill is a consistent material with respect to particle 
size.  The test results indicate that the maximum particle size is 0.75 inch or less.  
Results of the particle size analysis are presented in Appendix C-1. 

 

4.4 CQA Monitoring and Testing – Anchor Trench Construction 

4.4.1 Overview 

The Contractor excavated approximately 5,480 linear feet (LF) of anchor trench for the 
Project.  Anchor trench backfill originated from material excavated from the anchor 
trench.  CQA monitoring of anchor trench backfill included in-place moisture/density 
testing. 

4.4.2 Compaction and Moisture/Density Testing 

 
Geosyntec personnel conducted 1 modified Proctor compaction test (ASTM D 1557) of 
material representative of the anchor trench backfill material, satisfying the required 
frequency of one test per material type as outlined in the Project Documents.  
Laboratory test results are presented in Appendix D-1. 

Geosyntec personnel performed 8 passing in-place moisture/density tests on anchor 
trench backfill using the nuclear gauge moisture/density method (ASTM D 2922/3017).   
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Results of nuclear gauge moisture/density tests indicate that the anchor trench backfill 
satisfies the requirements set forth in the Project Documents.  Results and location of 
in-place nuclear gauge moisture/density tests are summarized on test logs presented in 
Appendix D-1. 
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5. CONSTRUCTION QUALITY ASSURANCE - GEOSYNTHETICS 

5.1 General Overview 

Geosyntec monitored installation of the geosynthetic components of the Project’s 
engineered liner system.  This section contains a description of CQA tasks performed in 
support of geosynthetics installation and the geosynthetic components used in 
construction of the Project’s liner system.  Subsequent sections contain descriptions of 
geosynthetic conformance testing and documentation and CQA monitoring and testing 
performed by Geosyntec during liner construction.  Documentation of the geosynthetic 
liner materials and installation is presented in Appendices F through K. 

The following geosynthetic materials were used during construction of the Project’s 
composite liner system: 

Geosynthetic Clay Liner 
(GCL): 

• CETCO Lining Technologies LO-
BENTOMAT ST 

Geomembrane: • GSE 60-mil white smooth HDPE 
geomembrane and GSE 60-mil white  
double-sided textured HDPE 
geomembrane 

Non-Woven Geotextile: • Skaps Industries GE116 16 oz. 
Nonwoven Geotextile 

Woven Geotextile: • Propex GEOTEX® 200ST 
Woven Geotextile 

Geonet: • Skaps Industries Transnet 330 
Geonet 

Strip Drainage Composite: • GDE Control Products, Drainage 
Core 
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5.2 Geosynthetic Clay Liner (GCL) CQA 

5.2.1 General 
 

Comanco installed a total of 1,900,000 ft2 of GCL on this project.  This section contains 
a description of CQA tasks performed in support of the GCL material and installation 
methods used in construction of the Project’s double liner system.  GCL manufactured 
by CETCO were used as the GCL component of the liner system.  Documentation of 
the GCL material and installation is presented in Appendix H. 

Installation of the GCL components of the liner system began on 9 October 2007 and 
was completed on 13 June 2008.  The CQA tasks performed during construction of the 
GCL components of the Project’s composite liner system included the following: 

• documenting the GCL storage methods at the site and comparing the 
delivered inventory against the inventory list prepared in the factory; 

• reviewing the manufacturer’s certification and manufacturer quality 
control (MQC) test results for general compliance with the Project 
Documents; 

• documenting the acceptance and/or rejection of GCL materials; 

• monitoring that the subgrade surface is moist to within a minimum of 1 
inch from the subgrade surface; 

• monitoring and documenting the deployment and installation of the 
GCL materials;  

• monitoring and documenting the hydration of the GCL materials prior 
to secondary geomembrane deployment; and 

• monitoring and documenting damaged materials and the repairs 
performed on the GCL material. 

Documentation in support of the GCL materials and installation is presented in 
Appendix H. 
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5.2.2 Conformance Testing and Documentation 
 

5.2.2.1 Manufacturer Quality Control Documentation 
 
The Contractor submitted certification and MQC documentation provided by CETCO 
for the rolls of GCL delivered to the site.  Geosyntec compared the information 
contained in the manufacturer's documentation against the requirements listed in the 
Project Documents.  The documentation included information regarding the properties 
of the geotextile and bentonite clay components used to manufacture the GCL.  Based 
on this comparison, the GCL material delivered to the site met the requirements of the 
Project Documents.  The submittal package for the GCL materials, which contains 
certification and MQC documentation, is presented in Appendix B. 

Geosyntec performed a material inventory of the on-site GCL and compared the 
inventoried material to the list of MQC data submitted by the contractor.  MQC data 
was received for the material inventoried and used for the Project.  GCL Material 
Inventory Logs are presented in Appendix H-1. 

5.2.2.2 Sampling and Conformance Testing 
 
TRI sampled the GCL material for conformance testing at the CETCO manufacturing 
plant and shipped twenty-three (23) samples to their laboratory in Austin, Texas 
for testing.  Twenty-three (23) GCL samples were tested for mass per unit area and 
seven (7) of the twenty-three GCL samples were tested for index flux with an 
approximate testing frequency of one test per 82,608 ft2 and 271,428 ft2, respectively 
for each test, of GCL installed.  This frequency exceeds the testing frequency of one test 
per 100,000 ft2 and 400,000 ft2 for mass per unit area and index flux, respectively, as 
required in the Project Documents.  The GCL samples were tested by using the 
following standards: 

• Bentonite Mass per Unit Area (ASTM D 5993); and 

• Index Flux (ASTM D 5887). 

Results indicate that the GCL meets the material requirements of the Project 
Documents.  The CQA conformance testing results are included in Appendix H-2. 

Geosyntec CQA personnel were also responsible for monitoring and documenting GCL 
hydration activities.  Geosyntec documented the amount of water used for GCL 
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hydration at a frequency of one water can per acre of GCL deployed.   In addition, 
Geosyntec performed in-field GCL moisture content testing to monitor the hydration 
means and methods and to provide guidance to the contractor for deployment of the 
secondary geomembrane.  After hydration and secondary geomembrane deployment 
and seaming, forty-two (42) 6-inch square GCL samples were collected from secondary 
geomembrane destructive sample locations and tested at a frequency of approximately 1 
per 3.8 secondary geomembrane destructive samples for moisture content in accordance 
with ASTM D 2216.  This frequency exceeds the testing frequency of one test per four 
(4) secondary geomembrane destructive samples, based on a total number of secondary 
geomembrane destructive samples of 159. 

Results indicate that the GCL meets the hydration requirements of the Project 
Documents.  The CQA conformance testing results are included in Appendix H-3. 

5.2.3 Construction Quality Assurance Monitoring 
 

5.2.3.1 On-Site Storage 
 
On-site storage methods for the GCL material were monitored by Geosyntec personnel.  
Geosyntec personnel observed that the GCL material was properly stored on pallets and 
covered with tarps to prevent damage or premature hydration of the bentonite.  
Geosyntec did not observe damage to the material during storage at the site. 

5.2.3.2 Placement Methods 
 
Geosyntec observed the deployment of the GCL. 

Geosyntec also monitored for the following potential problems: 

• evidence of inadequate hydration of the subgrade and bentonite; 

• manufacturing defects; 

• presence of needles that are used during the manufacturing process; 

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

• damage caused during installation activities, as a consequence of 
placement, connection operations, or weather. 
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Repairs were made to the GCL in accordance with the Project Documents.  In addition, 
Geosyntec monitored that entrapment of stones or other objects that could potentially 
damage the geosynthetic clay liner or the overlying geomembrane did not occur. 
 

5.2.3.3 Seaming Methods 
 
The geosynthetic clay liner was placed in individual panels.  Adjacent panels were 
overlapped at least six (6) inches along the sides and a minimum of 1 ft along the panel 
ends in accordance with the requirements of the Project Documents.  In areas where 
GCL was placed on slopes steeper than 10:1, adjacent panels were overlapped at least 
twelve (12) inches along the sides and a minimum of 2 ft along the panel ends in 
accordance with the general requirements of the Project Documents.  In addition, 
granular bentonite was placed along the seams, in accordance with the Manufacturer’s 
recommendation.   

5.2.3.4 Geosynthetic Clay Liner Repairs 
 
Geosyntec observed that holes or tears in the GCL were repaired in accordance with the 
requirements outlined in the Project Documents.  Repairs were made by placing an 
additional piece of GCL over the defective area to a distance of at least 2 ft in all 
directions from the defect on slopes steeper than 10 percent.  On slopes 10 percent or 
flatter, repairs were made by placing an additional piece of GCL liner over the defective 
area to a distance of at least 1 foot in all directions from the defect.  Overlaps were 
seamed with granular bentonite. 

5.3 Geomembrane CQA 

5.3.1 General 

 
Geosyntec monitored installation of approximately 3,800,000 ft2 of geomembrane for 
the liner system (primary and secondary).  This section contains a description of CQA 
tasks performed in support of the geomembrane material and installation methods used 
in construction of the Project’s double liner system.  Smooth 60-mil HDPE 
geomembrane manufactured by GSE was used as the geomembrane component of the 
liner system.  Textured 60-mil HDPE geomembrane manufactured by GSE was used in 
the southwest corner of the Cell on the cell floor under the sump area and on the side 
slope underlying the LDS and slimes drain system riser pipes.  The use of textured 
geomembrane is a design change documented in an addendum issued by Geosyntec on 
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21 February 2008 to the Contractor.  Documentation of the geomembrane material and 
installation is presented in Appendix F. 

Construction of the geomembrane components of the liner system began on 
9 October 2007 and was completed on 29 June 2008.  The CQA tasks performed during 
construction of the geomembrane components of the Project’s composite liner system 
included the following: 

• documenting the geomembrane storage methods at the site and 
comparing the delivered inventory against the inventory list prepared in 
the factory; 

• reviewing the MQC documentation and test results for compliance with 
the Project Documents; 

• reviewing the results of conformance testing for compliance with the 
Project Documents; 

• documenting the acceptance and/or rejection of geomembrane 
materials; 

• monitoring trial geomembrane seaming and the on-site destructive 
testing of trial seams by the contractor; 

• monitoring and documenting production seaming of the adjacent 
geomembrane panels; 

• monitoring and documenting the repairs for geomembrane; 

• monitoring and documenting the non-destructive field testing of 
production geomembrane seams and other repairs; 

• selecting destructive geomembrane production seam sample locations 
and documenting their location; 

• shipping of geomembrane production seam samples for destructive 
testing; 

• reviewing the destructive seam test results for compliance with the 
specifications; and 

• monitoring and reviewing documentation of the repair of geomembrane 
production seams that failed either non-destructive or destructive CQA 
testing criteria. 
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5.3.2 Conformance Testing and Documentation 
 

5.3.2.1 Manufacturer Quality Control Documentation 
 
The Contractor submitted certification and MQC documentation for the rolls of 60-mil 
HDPE geomembrane.  The documentation for the rolls of geomembrane 
material includes: 

• polyethylene resin certificates; 

• geomembrane inventory list; 

• geomembrane certificates and MQC test results; 

• 20 year warranty against manufacturing defects; 

• 1-year warranty against workmanship defects; 

• manufacturing quality control manual; and 

• installer resumes. 

The documentation indicates that the geomembrane and resin properties met the 
requirements specified in the Project Documents.  This documentation reviewed by 
Geosyntec is presented in Appendix B.  The number prefix for geomembrane roll test 
data was changed from 24 to 25 midway through the submittal process.  The following 
submittals in Appendix B contain geomembrane roll test data: 24-2, 24-3, 24-4, 24-5, 
25-6, 26-7, 25-8, 25-9, 25-10, 25-11, 35, and 36. 

Geosyntec performed a material inventory of the on-site geomembrane and compared 
this to the list of MQC data submitted by the contractor.  The geomembrane Material 
Inventory Log is presented in Appendix F-1. 

5.3.2.2 Sampling and Conformance Testing 
 
TRI collected twenty-four (24) samples of the geomembrane material for conformance 
testing at the geomembrane manufacturing plant and shipped the samples to their 
laboratory in Austin, Texas for testing.  The 60-mil geomembrane was sampled and 
tested with an approximate testing frequency of one test per 158,333 ft2 of 
geomembrane material delivered to the site.  These frequencies exceed the testing 
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frequency of one test per 200,000 ft2.  The geomembrane samples were tested for the 
following: 

• Thickness (ASTM D 5199); 
• Specific Gravity (ASTM D 792, Method A); 
• Tensile Properties (ASTM D 638); 
• Carbon Black Content (ASTM D 1603);  
• Interface Shear Strength (ASTM 5321) (one sample only); and 
• Carbon Black Dispersion (ASTM D 5596). 

Geosyntec reviewed the results of the conformance testing and found the results to meet 
or exceed the requirements of the Project Documents.  The conformance test results are 
included in Appendix F-2. 

5.3.3 Construction Quality Assurance Monitoring 
 

5.3.3.1 Delivery and On-Site Storage 
 
The geomembrane rolls were stored in such a way as to reduce exposure to sources of 
damage.  Geosyntec did not observe damage to the material during storage at the site. 

5.3.3.2 Placement Methods 
 
The installer transported the rolls to the Project area by using a fork lift and attached 
spreader bar in a manner intended to reduce damage to the geomembrane.  Panels were 
manually placed into position and temporarily secured with sandbags.  Panel Placement 
Logs for the geomembrane installation were prepared by Geosyntec and are presented 
in Appendix F-7.  The limits of HDPE geomembrane placed during the Project’s 
composite liner system construction are shown on Construction Record Drawings 
presented in Appendix K. 

During deployment, geomembrane panels or rolls were visually observed for the 
following potential problems: 

• manufacturing defects; 

• evidence of damage that may have occurred during shipping, storage, 
and handling; and 
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• damage caused by the installation activities, (e.g., as a consequence of 
panel placement, seaming operations, or weather). 

Damaged materials were either discarded or repaired, as described herein.  
Geosyntec observed repair locations.  Whenever possible, the cause(s) of the damage 
was ascertained and addressed to minimize the potential for further damage. 

5.3.3.3 Trial Seams 
 
Geomembrane trial seams for each welding technician and for each piece of seaming 
equipment (i.e., fusion or extrusion) were prepared at the beginning of the morning and 
afternoon seaming shifts.  Additional trial seams were performed if the welding material 
changed, if adjustments were made to the seaming equipment, or if there is a significant 
change in weather.  Geosyntec observed that the trial seams were prepared in general 
accordance with the requirements of the Project Documents.  Each trial seam was about 
1 ft wide by 5 ft long for both fusion and extrusion welds, with the seam centered 
lengthwise.  Following completion of the trial seams, the seams were destructively 
tested in the field by Comanco by using a calibrated field tensiometer (Appendix F-5).  
Geosyntec monitored and documented the geomembrane trial seams for general 
conformance to the Project Documents.  The following procedure was followed for trial 
seam testing: 

• four (4) 1-in. wide coupons were cut every 1 ft along the trial weld; 

• two (2) coupons were tested in peel strength (both tracks were tested 
for the fusion welds) and two (2) coupons were tested for shear 
strength by using a digital tensiometer; 

• a passing test for each specimen was confirmed when the requirements 
in the Project Documents were met or exceeded; and 

• if a specimen failed a test, two (2) additional new trial seams were 
fabricated and the test procedure was repeated. 

The technician proceeded with the production seaming operations once a technician 
produced a trial seam or seams passing the above-described tests and his trial seams met 
or exceeded the requirements of the Project Documents.  A total of 486 trial seams were 
tested by Comanco and documented by Geosyntec.  These trial seams met the 
requirements of the Project Documents.  Geosyntec CQA personnel recorded the 
average trial seam testing results on Trial Seam Logs.  Copies of the completed logs are 
presented in Appendix F-6. 
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5.3.3.4 Production Seaming 
 
Geomembrane production seaming operations were monitored and documented by 
Geosyntec CQA personnel.  Geosyntec recorded the date, seam and panel numbers, 
time, technician, and machine number for each seam on the Seam Logs.  These Seam 
Logs are presented in Appendix F-8.  Approximately 135,566 LF of production fusion 
seams were welded during installation of the Project’s composite liner system.  This 
value includes secondary, primary, and repair fusion weld lengths.  Geomembrane 
seams were visually examined for workmanship and continuity.  Areas of the seams 
suspected of being substandard were marked by Geosyntec CQA personnel for 
destructive testing and, if necessary, for repair.  During seaming, geomembrane panels 
or rolls were observed for the following: 

• joints between geomembrane panels were overlapped by a minimum of 
four (4) inches; 

• weld area was free of dirt, dust, moisture, or other foreign material; 

• extrusion welding rod resin used for extrusion welding were the same 
resin type used to manufacture geomembrane material; 

• edges of the geomembrane were protected during placement to prevent 
movement by wind or other damage prior to seaming; 

• seams were wiped with oil-free rags, where appropriate, to remove 
moisture or dirt and dust; 

• weld was made immediately after preparation and cleaning is complete; 

• excessive wrinkles were cut, overlapped, and extrusion welded; 

• geomembrane areas showing excessive scuffing, puncture, or distress 
were replaced; and 

• damage caused by the installation activities (e.g., as a consequence of 
panel placement, seaming operations, or weather) was repaired.  

 

Damaged geomembrane welds that were identified by Geosyntec CQA personnel were 
brought to the attention of the installer for repair.  Geomembrane repairs are described 
in Section 5.3.6.  During production welding of the primary geomembrane, a burr was 
identified on one of the fusion welders, which created a scratch on the bottom of the 
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primary geomembrane.  All of the primary geomembrane seams that were welded with 
this specific welder were removed and a repair was made by fusion welding a new strip 
of geomembrane in its place.  Consequently, every one foot of removed fusion weld 
was replaced with two feet of new weld (one foot on each side of the repair).  Repairs 
were destructively tested as described herein.   

5.3.4 Nondestructive HDPE Geomembrane Seam Testing 
 

5.3.4.1 General 
 
Geomembrane seams were nondestructively tested by Comanco for continuity by using 
air-pressure or vacuum test procedures.  Double-track fusion seams were tested by 
using the air-pressure test method (ASTM D 5820).  The extrusion welds were tested 
with the vacuum test method (ASTM D 5641).  Defects identified by nondestructive 
testing were repaired, as described in Section 5.3.6. 

5.3.4.2 Test Methods 
 
Double-track fusion seams were nondestructively tested by using the air-pressure test.  
The procedures followed for the air-pressure test were: 

• visually observe the integrity of the section of seam being tested; 

• seal both ends of the air channel by using heat and pressure; 

• insert the needle of a pressure gauge into the air channel at one end of 
the seam; 

• pressurize the air channel between 25-30 psi gauge pressure with an air 
pump; 

• maintain the gauge pressure for at least five minutes; 

• if a loss of pressure exceeding 3 psi occurs or if the pressure does not 
stabilize during the test, identify the faulty area and repair in 
accordance with the procedure described in Section 6.3.6 of this report; 

• record the location of the test; and 

• upon completion of the nondestructive test, confirm the continuity of 
the air channel by releasing air from the end of the seam opposite the 
end in which the needle was inserted. 
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The vacuum test was used to nondestructively test extrusion seams.  The procedures 
followed were: 

• connect the hose and vacuum box assembly to the vacuum pump; 

• wet a strip of seam approximately 1 ft wide by 3 ft long with soapy 
solution; 

• place the vacuum box over the wetted area; 

• open the bleed valve on the vacuum box test apparatus; 

• force the box onto the sheet until a vacuum is established, as evidenced 
by a negative box pressure of approximately 5 psi gauge; 

• hold the vacuum box in place for a minimum of 10 seconds while 
examining the seam through the viewing window for the occurrence of 
air bubbles; and 

• record the location of leaks, if any, and repair the area. 

 

5.3.4.3 Summary of Test Results 
 
Seams passing the nondestructive testing were temporarily accepted.  Final evaluation 
of the seams is measured by the destructive test results described in the following 
section.  Portions of the seam that did not pass nondestructive testing were repaired as 
outlined in Section 5.3.6. 

5.3.5 Destructive HDPE Geomembrane Seam Testing 
 

5.3.5.1 General 
 
Geomembrane seam samples were destructively tested by TRI in accordance with the 
Project Documents.  Samples of the production geomembrane seams for the Project 
were obtained by Geosyntec CQA personnel according to the procedures identified in 
the Project Documents.  Geosyntec obtained 159 destructive secondary geomembrane 
samples from fusion welds, 214 destructive primary geomembrane samples from fusion 
welds, and 112 destructive samples collected from primary geomembrane fusion 
welded repairs.  This equates to a frequency of one destruct per 280 LF of total 
production seaming, which satisfies the requirements of the Project Documents of one 
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destructive sample per 500 LF of production seam.  The locations of the destructive 
seam samples are described on the Destructive Test Logs presented in Appendix H-10.  
Sampling procedures, test methods, and test results of seam samples are discussed 
further in the following sections. 

5.3.5.2 Seam Sampling and Destructive Testing 
 
Comanco removed destructive seam samples at locations designated by Geosyntec 
CQA personnel for destructive testing.  Each sample’s location was chosen to either 
satisfy the frequency requirement or if the seam was suspected of excess crystallinity, 
weld contamination, or other potential cause of poor welds. 

Seam samples were tested in the field by Comanco prior to laboratory testing.  
Field testing consisted of testing five (5) coupons for peel adhesion and five (5) 
coupons for bonded seam strength (shear) from each sample.  Testing of the seams was 
performed under the observation of Geosyntec CQA personnel in general accordance 
with the requirements of the Project Documents.  When test results and observations of 
seam testing in the field indicated that the seam satisfied the Project Documents, a 
portion of the sample was forwarded to TRI for laboratory destructive seam testing.  
Laboratory testing consisted of testing five (5) coupons for peel adhesion and five (5) 
coupons for bonded seam strength (shear). 

5.3.5.3 Summary of Destructive Test Results 
 
Of the 159 original secondary geomembrane seam samples, one (1) failed laboratory 
testing.  Of the 214 original primary geomembrane seam samples, sixteen  
(16) failed laboratory testing.  Of the original 112 fusion welded repairs, two (2) failed 
laboratory testing.  Subsequently, the corresponding seam was re-sampled at a 
minimum of 10 ft before and 10 ft after the failing destructive sample.  The bounding 
destructive samples were tested and the results met or exceeded the requirements of the 
Project Documents.  The failing seam length and seam sample locations were 
subsequently repaired, as described in Section 5.3.6.  Passing field and laboratory 
destructive samples met or exceeded the requirements of the Project Documents 
exhibiting strengths greater than the following: 
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60-mil Geomembrane 
Seam Strength 

• Peel – Fusion (lbs/in.) 91 
• Peel – Extrusion (lbs/in.) 78 
• Shear (lbs/in.) 120 

 

Destructive test results are presented in Appendix F-10. 

5.3.6 Geomembrane Repairs 

 
Defects identified by visual inspection, nondestructive testing, or destructive testing 
were repaired by the installer by using hand-held extrusion welders.  Tears and holes in 
the geomembrane were patched (i.e., capped) by using extrusion welders.  Repairs were 
performed in accordance with the requirements of the Project Documents.  Geosyntec 
personnel monitored the geomembrane repair work and recorded the locations and 
subsequent nondestructive testing on the Repair Summary Logs located in 
Appendix F-9. 

5.4 Non-Woven Geotextile (NWG) CQA 

5.4.1 General 

 
A 16-oz. cushion geotextile (non-woven geotextile (NWG)) was required to separate 
the drainage aggregate and geomembrane as shown on the Drawings.  The contractor 
supplied a 16-oz. cushion geotextile for this project and installed approximately 
63,000 ft2 of material.  Documentation in support of the NWG materials and installation 
is presented in Appendix I.  The tasks performed to construct the NWG components of 
the Project’s composite liner system included the following: 

• documenting the NWG storage methods at the site; 

• reviewing the manufacturer’s certification for general compliance with 
the Project Documents; 

• documenting the acceptance and/or rejection of NWG materials; 

• monitoring the deployment and installation of the NWG materials; and 
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• monitoring and documenting damaged materials and the repairing 
methods performed on the NWG materials. 

 

5.4.2 Conformance Testing and Documentation 
 

5.4.2.1 Manufacturer Quality Control Documentation 
 
The Contractor submitted certification and MQC documentation provided by SKAPS 
Industries (SI) for the rolls of NWG cushion delivered to the site.  Geosyntec compared 
the information contained in the manufacturer's documentation against the requirements 
listed in the Project Documents.  Based on this comparison, the NWG cushion material 
delivered to the site met the requirements of the Project Documents.  The submittal 
package for the NWG cushion materials, which contains certification and MQC 
documentation, is presented in Appendix B. 

MQC data was received for the material inventoried and used for the Project.  NWG 
Material Inventory Logs are presented in Appendix I-1. 

5.4.2.2 Sampling and Conformance Testing 
 
TRI sampled the NWG cushion material at the manufacturing facility.  Subsequently, 
two samples were sent to TRI for conformance testing.  The 16-oz. cushion NWG was 
sampled and tested with an approximate testing frequency of one test per 31,500 ft2 of 
material delivered to the site.  This frequency exceeds the testing frequency of one test 
per 260,000 ft2 as required in the Project Documents.  The NWG sample was tested for 
the following: 

• Grab Strength (ASTM D 4632); 
• Mass per Unit Area (ASTM D5261); 
• Permittivity (ASTM D 4491); 
• A.O.S. (ASTM D 4751); and 
• Puncture Strength (ASTM D 4833). 

 
Results indicate that the NWG meets or exceeds the general requirements of the Project 
Documents.  The CQA conformance testing results are included in Appendix G-1. 
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5.4.3 Construction Quality Assurance Monitoring 
 

5.4.3.1 On-Site Storage 
 
On-site storage methods for the NWG material were monitored by Geosyntec 
personnel.  Conditions that could damage the material (i.e., exposure to precipitation, 
mud, dirt, dust, etc.) were noted and brought to the attention of the contractor.  
Geosyntec personnel observed that the NWG material was properly stored to prevent 
damage.  Geosyntec did not observe damage to the material during storage at the site. 

5.4.3.2 Placement Methods 
 
Geosyntec monitored for the following potential problems: 

• manufacturing defects; 

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

• damage caused during installation activities, as a consequence of 
placement, connection operations, or weather; and 

• measures were taken to avoid the entrapment of stones, dust, moisture, 
or other objects that could potentially damage the NWG or the adjacent 
geomembrane. 

Damaged material that was identified was brought to the attention of the installer for 
removal or repair.  Repairs performed on the NWG are described in Section 5.4.3.4. 

5.4.3.3 Seaming Methods 
 
The NWG was placed in individual panels.  Adjacent panels were overlapped and 
continuously sewn.   
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5.4.3.4 NWG Repairs 
 
Geosyntec observed that holes or tears in the NWG were repaired.  Repairs were made 
by placing an additional piece of NWG over the defective area to a distance of at least 
6 in. in all directions from the defect. 

5.5 Geonet CQA 

5.5.1 General 

 
The contractor installed approximately 1,900,000 ft2 of geonet overlying the secondary 
geomembrane as a component of the LDS.  The tasks performed to construct the geonet 
components of the LDS included the following: 

• documenting the geonet storage methods at the site and comparing the 
delivered inventory against the inventory list prepared in the factory; 

• reviewing the manufacturer’s certification for compliance with the 
Project Documents; 

• documenting the acceptance and/or rejection of geonet materials; 

• monitoring the deployment and installation of the geonet materials; and 

• monitoring and documenting damaged materials and the repairing 
methods performed on the geonet material. 

5.5.2 Manufacturer Quality Control Documentation 

 
The Contractor submitted certification and MQC documentation provided by SI for the 
geonet delivered to the site.  Geosyntec compared the information contained in the 
manufacturer's documentation against the requirements listed in the Project Documents.  
Based on this comparison, the geonet material delivered to the site met or exceeded the 
requirements of the Project Documents.  The submittal package for the geonet materials 
is presented in Appendix B. 

5.5.2.1 Sampling and Conformance Testing 
 
TRI sampled the geonet material at the manufacturing facility and sent the samples to 
their laboratory in Austin, Texas for testing.  Eleven (11) samples were sent to TRI for 
conformance testing for thickness (ASTM D 5199) and seven (7) of the eleven samples 
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were tested for hydraulic transmissivity (ASTM D 4716) with an approximate testing 
frequency of one test per 172,727 ft2 and 271,429 ft2, respectively for each test, of 
geonet installed.  This frequency exceeds the testing frequency of one test per 
200,000 ft2 for thickness and one test per hydraulic transmissivity per 400,000 ft2, as 
required in the Project Documents. 

Results indicate that the geonet meets or exceeds the requirements of the Project 
Documents.  The CQA conformance testing results are included in Appendix I-2. 

5.5.3 Construction Quality Assurance Monitoring 
 

5.5.3.1 On-Site Storage 

On-site storage methods for the geonet material were monitored by Geosyntec 
personnel.  Geosyntec personnel observed that the geonet material was properly stored 
to prevent damage.  Geosyntec did not observe damage to the material during storage at 
the site. 

5.5.3.2 Placement Methods 
 
Geosyntec monitored for the following potential problems: 

• manufacturing defects; 

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

• damage caused during installation activities, as a consequence of 
placement, connection operations, or weather. 

Geonet was installed with the machine direction placed in the direction of the slope, in 
accordance with the Project Documents.  Damaged material that was identified was 
brought to the attention of the installer for removal or repair.  Repairs performed on the 
geonet are described in Section 5.5.3.4. 

5.5.3.3 Seaming Methods 
 
The geonet was placed in individual panels.  Geosyntec monitored that the geonet 
adjacent rolls were overlapped by at least 4 in. and secured with nylon ties.  Nylon ties 
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were installed at a minimum of 5-ft intervals on side to side seams and every 2 ft on 
butt-seams in general accordance with the Project Documents.  

5.5.3.4 Geonet Repairs 
 
Geosyntec observed that holes or tears in the geonet were repaired.  Repairs were made 
by placing an additional piece of geonet over the defective area to a distance of at least 
1 ft in all directions from the defect and secured every 6 in. with nylon ties. 

5.6 Woven Geotextile CQA 

5.6.1 General 

 
A Propex woven geotextile was required to cover the drainage aggregate as shown on 
the Drawings.  The contractor supplied a Propex woven geotextile for this project and 
installed approximately 29,400 ft2 of material.  The tasks performed to construct the 
woven geotextile components of the Project’s composite liner system included the 
following: 

• documenting the woven geotextile storage methods at the site; 

• reviewing the manufacturer’s certification for general compliance with 
the Project Documents; 

• monitoring the deployment and installation of the woven geotextile 
materials; and 

• monitoring and documenting damaged materials and the repairing 
methods performed on the woven geotextile materials. 

 

5.6.2 Documentation 
 

5.6.2.1 Manufacturer Documentation 
 
The Contractor submitted certification documentation provided by Propex for the rolls 
of woven geotextile delivered to the site.  Geosyntec compared the information 
contained in the manufacturer's documentation against the requirements listed in the 
Project Documents.  Based on this comparison, the woven geotextile material delivered 
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to the site met the requirements of the Project Documents.  The submittal package for 
the woven geotextile is presented in Appendix B. 

5.6.3 Construction Quality Assurance Monitoring 
 

5.6.3.1 On-Site Storage 
 
On-site storage methods for the woven geotextile material were monitored by 
Geosyntec personnel.  Conditions that could damage the material (i.e., exposure to 
precipitation, mud, dirt, dust, etc.) were noted and brought to the attention of the 
contractor.  Geosyntec personnel observed that the woven geotextile material was 
properly stored to prevent damage.  Geosyntec did not observe damage to the material 
during storage at the site. 

5.6.3.2 Placement Methods 
 
Geosyntec monitored for the following potential problems: 

• manufacturing defects; 

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

• damage caused during installation activities, as a consequence of 
placement, connection operations, or weather. 

Damaged material that was identified was brought to the attention of the installer for 
removal or repair.  Repairs performed on the woven geotextile are described in 
Section 5.6.3.4. 

5.6.3.3 Seaming Methods 
 
The woven geotextile was placed in individual panels.  Adjacent panels were 
continuously overlapped and continuously sewn.   

5.6.3.4 Woven Geotextile Repairs 
 
Geosyntec observed that holes or tears in the woven geotextile were repaired.  Repairs 
were made by placing an additional piece of woven geotextile over the defective area 
and sewn in place. 



 
 

SC0349 CQA Report F 20080702.doc 32 07/02/2008 

6. CONSTRUCTION QUALITY ASSURANCE – DRAINAGE 
AGGREGATE AND SAND BAG SAND 

6.1 Overview 

 
Geosyntec personnel observed the placement of drainage aggregate into the LDS 
trenches, into the sump area and side slope riser pipe trenches located at the southeast 
corner of the cell, and around the slimes drain header pipe located on the cell floor.  
Utah Department of Transportation concrete sand was used to fill sand bags used to 
secure the woven geotextile overlying the slimes drain drainage aggregate and the strip 
drain composite component of the slimes drain system on the cell floor.  The submittal 
package for the drainage aggregate and concrete sand used in the sand bags is included 
in Appendix B. 

Geosyntec CQA personnel observed that these materials were placed in accordance 
with the locations and dimensions required by the Project Documents and in a manner 
intended to protect underlying geosynthetics. 

6.2 Drainage Aggregate Laboratory Testing 

 
Geosyntec personnel observed the placement of approximately 740 yd3 of drainage 
aggregate.  Geosyntec personnel collected one drainage aggregate sample for laboratory 
sieve analysis, insoluble residue, and hydraulic conductivity testing.  This frequency 
meets the minimum requirement of one sieve analysis per 5,000 yd3 and one hydraulic 
conductivity test per 10,000 yd3 as outlined in the Project Documents.  The results of 
the testing indicated that the drainage aggregate met the requirements of the Project 
Documents.  The test results for the LDS gravel are included in Appendix E. 

6.3 Sand Bag Laboratory Testing 

 
Geosyntec personnel observed the placement of approximately 27,400 sand bags on the 
strip drainage composite along the slimes drain layer.  Geosyntec personnel collected 
one sand sample for laboratory sieve analysis and insoluble residue testing during 
construction of the slimes drain system.  This frequency meets the minimum 
requirement of one sieve analysis and insoluble residue test per project as outlined in 
the Project Documents.  The results of the testing indicated that the concrete sand met 
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the general requirements of the Project Documents.  The test results for the concrete 
sand are included in Appendix E. 
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7. PVC PIPE AND STRIP COMPOSITE 

Comanco installed a total of approximately 3,625 linear feet of perforated 4” PVC pipe, 
approximately 290 linear feet of perforated and solid 18” PVC pipe, and approximately 
27,400 linear feet of strip composite on this project.  The tasks performed to construct 
the PVC pipe and Strip Composite components of the Project’s composite liner system 
included the following: 

• documenting the PVC pipe and strip composite storage methods at the 
site; 

• reviewing the manufacturer’s certification for general compliance with 
the Project Documents; 

• documenting the acceptance and/or rejection of PVC pipe and strip 
composite materials; 

• observing the piping was installed to grade; and 

• monitoring and documenting the installation and joining of the PVC 
pipe and strip composite materials. 

Documentation in support of the PVC pipe and strip composite materials and 
installation is presented in Appendix F and G, respectively.   

7.1 Documentation 
 

7.1.1 PVC Pipe Manufacturer Documentation 

 
The Contractor submitted certification documentation provided by PW Eagle for the 
PVC pipe delivered to the site.  Geosyntec compared the information contained in the 
manufacturer's documentation against the requirements listed in the Project Documents.  
The documentation included information regarding the properties of the material used 
to manufacture the pipe.  Based on this comparison, the PVC pipe material delivered to 
the site met the requirements of the Project Documents.  The submittal package for the 
PVC pipe is presented in Appendix B. 
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7.1.2 Strip Composite Manufacturer Documentation 

 
The Contractor submitted certification documentation provided by GDE Control 
Products, Inc. for the rolls of strip composite delivered to the site.  Geosyntec compared 
the information contained in the manufacturer's documentation against the requirements 
listed in the Project Documents.  The documentation included information regarding the 
properties of the material used to manufacture the strip composite.  Based on this 
comparison, the strip composite material delivered to the site met the requirements of 
the Project Documents.  The submittal package for the strip composite materials is 
presented in Appendix B. 
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8. CONSTRUCTION QUALITY ASSURANCE – CONCRETE SPILLWAY  

8.1 General 

 
Geosyntec monitored the concrete placement in the concrete spillway.  CQA activities 
in support of concrete placement included the following: 

• Reviewing the submitted concrete mix design for general compliance 
with the Project Documents; 

• Monitoring the subgrade surface is prepared in accordance with the 
Project Documents; 

• Monitoring and documenting that the liner system components, along 
with the anchor trench and cushion geotextile, are installed in 
accordance with the requirements of the Project Documents; 

• Monitoring and documenting that the welded wire fabric is installed in 
accordance with the requirements of the Project Documents; 

• Sampling and testing of the material to evaluate compliance with the 
Project Documents; 

• Documenting that the concrete was constructed by using equipment 
and methods indicated in the Project Documents; and 

• Reviewing the concrete tickets prior to installing the concrete to 
monitor that the concrete meets the requirements outlined in the Project 
Documents. 
 

8.2 Submittal Review 

Geosyntec personnel reviewed the submittals for the concrete mix design.  The 
submittals were in compliance with the Project Documents and are presented in 
Appendix M. 

8.3 Conformance Sampling and Testing 

 
Approximately 60 yd3 of concrete was placed in emergency spillway area for the 
Project.  One (1) concrete sample was taken by Geosyntec for conformance testing.  
The cylinders were cured and subjected to compression testing in accordance with 
ASTM C 172 and C31.  The 7-day compression test results for the Project emergency 
spillway indicate that the average compression strength of the concrete is approximately 
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3,535 psi, which exceeds the minimum required compressive strength in the Project 
Documents of 3,000 psi at 28 days.  The compression test results are presented in 
Appendix M-2. 

8.4 Construction Quality Assurance Monitoring 

 
Placement of concrete for the Project was monitored by Geosyntec personnel for 
compliance with the Project Documents.  Geosyntec CQA personnel monitored: 

• quality of the subgrade prior to concrete placement; 

• placement and consolidation of concrete; 

• placement of construction joints; and 

• curing of concrete. 
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9. CONSTRUCTION QUALITY ASSURANCE – SURVEYING 

Geosyntec personnel reviewed the surveyor’s submittals to ensure the subgrade was 
graded to specified tolerances for the Project.  Record drawings of the subgrade and 
limits of the liner system are included in Appendix K.   
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10.  SUMMARY AND CONCLUSIONS 

Construction of the liner systems associated with the Cell 4A at the White Mesa Mill 
site began on 9 October 2007 and was completed on 29 June 2008.  During this time, 
Geosyntec provided CQA personnel on site to monitor construction and document 
consistency with the requirements of the Project Documents.  As part of the CQA 
activities, Geosyntec personnel monitored the construction and installation of the 
following: 

• earthworks (excavations, subgrade preparation, drainage aggregate, and 
anchor trench backfill); 

• geosynthetics (woven / non-woven geotextiles, geonet, geomembrane, 
strip drainage composite, and GCL); and 

• concrete. 

During construction, Geosyntec CQA personnel performed conformance testing and 
CQA testing on the construction materials identified in this report at the frequencies 
required in the Project Documents.  Geosyntec CQA personnel monitored that the 
materials used for construction conformed to the requirements of the Project 
Documents.  A condition or material that was identified as not conforming to the 
requirements of the Project Documents or approved modifications thereto was 
corrected, repaired, and retested (as described in this report) or discarded and not used.  
Based on our observations and testing, Geosyntec concludes that the liner system 
associated with the Cell 4A at the White Mesa Mill Facility were constructed in 
accordance with the drawings, specifications, and approved modifications. 





 

 

 

 

 

 

 

 

 

 

APPENDIX A 

PHOTO LOG 

 

 

 

 

 

 

 

 

 

 



Date: 
10/19/07 
 
Direction: N 
 
Hydrated 
subgrade. 

Date: 
10/22/07 
 
Direction: N 
 
Geosynthetic 
Clay Liner 
(GCL) 
deployment. 



Date: 
10/22/07 
 
Direction: N 
 
Seaming of 
secondary 
geomembrane. 

Date: 
10/26/07 
 
Direction: SE 
 
Leak 
Detection 
System (LDS) 
trench 
excavation. 



Date: 
10/31/07 
 
Direction: SW 
 
Seaming of 
secondary 
geomembrane. 

Date: 
11/09/07 
 
Direction:  
 
Deploying 
secondary 
geomembrane 
over hydrated 
GCL. 



Date: 
11/12/07 
 
Direction: N 
 
GCL 
hydration. 

Date: 
11/12/07 
 
Direction: W 
 
Anchor trench 
during GCL 
deployment. 



Date: 
11/17/07 
 
Direction: N 
 
Smooth drum 
roller used for 
subgrade 
preparation. 

Date:  
04/25/08 
 
Direction: N 
 
Geonet 
deployment. 



Date:  
04/24/08 
 
Direction: E 
 
Partial 
deployment of 
primary 
geomembrane 
(white) 
overlying 
geonet 
(black). 

Date: 
04/28/08 
 
 
Destructive 
Test Repair 



Date:  
05/03/08 
 
Completed 
Repair of the 
Geomembrane  

Date:  
04/28/08 
 
Operator 
performing 
trial seam 
weld testing 
using a field 
tensiometer. 



Date:  
04/28/08 
 
Direction: 
NW 
 
Primary 
geomembrane 
partially 
deployed over 
geonet. 

Date: 
05/25/08 
 
Direction: N 
 
Slimes Drain 
Construction 



Date:  
 
06/02/08 
 
Direction: SW 
 
Sump 
Excavation 

 Date:  
06/03/08 
 
Direction: SW 
 
Looking 
upslope from 
excavated 
sump area. 



Date: 
06/24/08 
 
Direction: SW 
 
Completed 
primary liner. 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

CONSTRUCTION DOCUMENTATION AND CORRESPONDENCE 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX B-1 

DESIGN CHANGES 

 

 

 

 

 

 

 

 

 

 



 

 
 

DMC White Mesa Mill Facility – Cell 4A Construction 
Addendum #1 

 
Page 1 of 1 

Addendum # 1 
 

Issued to Comanco 
White Mesa Mill Facility – Cell 4A Construction  

Blanding, Utah 
 

February 21, 2008 
 
The following changes shall be incorporated into the Construction Drawings. 
 
1. Remove Construction Drawing 6 of 7.  Replace with new Construction Drawing 6 of 7 

attached to this addendum.  Areas where drawing changes occur are “clouded” for clarity.  
 
 

 





 

 

 

 

 

 

 

 

 

 

 

APPENDIX B-2 

CONTRACTOR’S SUBMITTALS 

 

 

 

 

 

 

 

 

 

 

 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

SUBGRADE COMPACTION 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX C-1 

SUBGRADE IN-SITU RESULTS 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

APPENDIX C-2 

FIELD NUCLEAR DENSITY/MOISTURE TEST RESULTS 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

APPENDIX C-3 

PARTICLE SIZE ANALYSIS TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

ANCHOR TRENCH BACKFILL 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX D-1 

FIELD NUCLEAR DENSITY/MOISTURE TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

DRAINAGE AGGREGATE, SAND BAG SAND 

 

 

 

 

 

 

 

 

 

 

 





















 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

GEOMEMBRANE 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-1 

MATERIAL INVENTORY LOGS 

 

 

 

 

 

 

 

 

 

 

 



Appendix F-1
HDPE Geomembrane Log
White Mesa Mill, Cell 4A

Blanding, UT

Geosyntec Consultants

Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

105129441 8260613 12,600                 6/16/06 62 60 0.945 786 299 15 149 147 2.25 10 63 61 0.955 777 287 21 150 2.48 8 yes yes
105129442 8260613 12,600                 6/16/06 62 60 0.945 840 310 19 144 151 2.39 10 yes yes
105129443 8260613 12,600                 6/16/06 62 59 0.945 840 310 19 144 151 2.39 10 yes yes
105129444 8260613 12,600                 6/16/06 62 60 0.945 8.4 310 19 144 151 2.39 10 yes yes
105129445 8260613 12,600                 6/16/06 61 59 0.945 780 292 18 152 148 2.3 10 yes yes
105129446 8260613 12,600                 6/16/06 61 59 0.945 780 292 18 152 148 2.3 10 yes yes
105129447 8260613 12,600                 6/16/06 61 59 0.945 780 292 18 152 148 2.3 10 yes yes
105129448 8260613 12,600                 6/16/06 61 59 0.945 851 307 15 146 149 2.41 10 yes yes
105129449 8260613 12,600                 6/16/06 61 58 0.945 851 307 15 146 149 2.41 10 yes yes
105129450 8260613 12,600                 6/16/06 61 58 0.945 851 307 15 146 149 2.41 10 yes yes
105129451 8260613 12,600                 6/16/06 61 59 0.945 803 300 17 148 150 2.48 10 yes yes
105129452 8260613 12,600                 6/16/06 61 58 0.945 803 300 17 148 150 2.48 10 yes yes
105129453 8260613 12,600                 6/16/06 60 59 0.945 803 300 17 148 150 2.48 10 yes yes
105129454 8260613 12,600                 6/17/06 61 59 0.945 824 292 18 145 144 2.48 10 yes yes
105129455 8260613 12,600                 6/17/06 61 59 0.945 824 292 18 145 144 2.48 10 yes yes
105129458 8260742 12,600                 6/17/06 61 58 0.945 836 313 19 147 152 2.47 10 60 59 0.955 857 314 21 151 2.61 10 yes yes
105129459 8260742 12,600                 6/17/06 61 59 0.945 844 320 19 146 153 2.45 10 yes yes
105129460 8260742 12,600                 6/17/06 61 60 0.945 844 320 19 146 153 2.45 10 yes yes
105129461 8260742 12,600                 6/17/06 61 58 0.945 844 320 19 146 153 2.45 10 yes yes
105129462 8260742 12,600                 6/17/06 61 59 0.945 786 288 18 146 144 2.42 10 yes yes
105129463 8260742 12,600                 6/17/06 61 59 0.945 786 288 18 146 144 2.42 10 yes yes
105129464 8260742 12,600                 6/17/06 61 58 0.945 786 288 18 146 144 2.42 10 yes yes
105129465 8260742 12,600                 6/17/06 61 58 0.945 859 317 19 143 150 2.42 10 yes yes
105129466 8260742 12,600                 6/18/06 61 59 0.945 859 317 19 143 150 2.42 10 yes yes
105129467 8260742 12,600                 6/18/06 61 58 0.945 859 317 19 143 150 2.42 10 yes yes
105129468 8260742 12,600                 6/18/06 61 59 0.945 853 301 15 135 145 2.48 10 yes yes
105129470 8260742 12,600                 6/18/06 61 59 0.945 853 301 15 135 145 2.48 10 yes yes
105129471 8260742 12,600                 6/18/06 61 59 0.944 843 302 20 136 143 2.43 10 yes yes
105129472 8260742 12,600                 6/18/06 60 58 0.944 843 302 20 136 143 2.43 10 yes yes
105129473 8260742 12,600                 6/18/06 61 59 0.944 843 302 20 136 143 2.43 10 yes yes
105129474 8260742 12,600                 6/18/06 61 59 0.944 816 301 20 142 150 2.45 10 yes yes
105129475 8260742 12,600                 6/18/06 61 59 0.944 816 301 20 142 150 2.45 10 yes yes
105129476 8260742 12,600                 6/18/06 60 58 0.944 816 301 20 142 150 2.45 10 yes yes
105129478 8260742 12,600                 6/18/06 60 57 0.946 822 296 18 156 150 2.58 10 yes yes
105130216 195425 12,600                 8/12/06 62 60 0.946 811 285 18 150 145 2.33 10 yes yes
105130217 195425 12,600                 8/13/06 61 59 0.946 822 281 19 146 143 2.44 10 yes yes
105130218 195425 12,600                 8/13/06 61 59 0.946 822 281 19 146 143 2.44 10 yes yes
105130219 195425 12,600                 8/13/06 60 57 0.946 822 281 19 146 143 2.44 10 yes yes
105130220 195425 12,600                 8/13/06 61 58 0.946 924 323 19 138 143 2.34 10 yes yes
105130221 195425 12,600                 8/13/06 61 58 0.946 924 323 19 138 143 2.34 10 yes yes
105130222 195412 12,600                 8/13/06 61 59 0.946 924 323 19 138 143 2.34 10 62 59 0.955 828 287 19 147 2.4 10 yes yes
105130223 195412 12,600                 8/13/06 61 59 0.946 879 309 20 138 139 2.33 10 yes yes
105130224 195412 12,600                 8/13/06 61 59 0.946 879 309 20 138 139 2.33 10 yes yes
105130225 195412 12,600                 8/13/06 61 59 0.946 879 309 20 138 139 2.33 10 yes yes
105130227 195412 12,600                 8/13/06 60 5 0.946 860 300 19 139 140 2.36 10 yes yes
105130228 195412 12,600                 8/13/06 61 60 0.946 860 300 19 139 140 2.36 10 yes yes
105130229 195412 12,600                 8/13/06 60 57 0.946 860 300 19 139 140 2.36 10 yes yes
105130230 195412 12,600                 8/14/06 61 59 0.946 847 293 19 137 132 2.29 10 yes yes
105130231 195412 12,600                 8/14/06 60 58 0.946 847 293 19 137 132 2.29 10 yes yes
105130232 195412 12,600                 8/14/06 60 58 0.946 847 293 19 137 132 2.29 10 yes yes
105130233 195412 12,600                 8/14/06 61 59 0.945 876 306 19 139 139 2.33 10 yes yes
105130234 195412 12,600                 8/14/06 61 59 0.945 876 306 19 139 139 2.33 10 yes yes
105130235 195412 12,600                 8/14/06 60 58 0.945 876 306 19 139 139 2.33 10 yes yes
105130236 195412 12,600                 8/14/06 61 58 0.945 854 295 18 142 138 2.33 10 yes yes
105130237 195412 12,600                 8/14/06 61 59 0.945 854 295 18 142 138 2.33 10 yes yes
105130238 195412 12,600                 8/14/06 61 58 0.945 854 295 18 142 138 2.33 10 62 59 0.952 807 282 21 153 2.3 10 yes yes
105130239 195426 12,600                 8/14/06 61 59 0.945 838 293 19 133 136 2.38 10 yes yes
105130240 195426 12,600                 8/14/06 61 58 0.945 838 293 19 133 136 2.38 10 yes yes

CQA Conformance TestingManufacturer Quality Control Testing Acceptance
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Appendix F-1
HDPE Geomembrane Log
White Mesa Mill, Cell 4A

Blanding, UT

Geosyntec Consultants

Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

105130241 195426 12,600                 8/14/06 61 58 0.945 838 293 19 133 136 2.38 10 yes yes
105130242 195426 12,600                 8/15/06 61 58 0.945 790 282 19 137 144 2.36 10 yes yes
105130243 195426 12,600                 8/15/06 62 58 0.945 790 282 19 137 144 2.36 10 yes yes
105130244 195426 12,600                 8/15/06 61 59 0.945 790 282 19 137 144 2.36 10 yes yes
105130245 195426 12,600                 8/15/06 62 58 0.943 852 294 18 138 142 2.16 10 yes yes
105130246 195426 12,600                 8/15/06 61 59 0.943 852 294 18 138 142 2.16 10 yes yes
105130247 195426 12,600                 8/15/06 61 57 0.943 852 294 18 138 142 2.16 10 yes yes
105130248 195426 12,600                 8/15/06 61 57 0.945 867 297 20 134 133 2.35 10 yes yes
105130249 195426 12,600                 8/15/06 60 57 0.945 867 297 20 134 133 2.35 10 yes yes
105130250 195426 12,600                 8/15/06 61 58 0.945 867 297 20 134 133 2.35 10 yes yes
105130251 195426 12,600                 8/15/06 60 57 0.945 837 297 22 127 140 2.37 10 yes yes
105130252 195426 12,600                 8/15/06 60 59 0.945 837 297 22 127 140 2.37 10 yes yes
105130253 195426 12,600                 8/15/06 61 59 0.945 837 297 22 127 140 2.37 10 60 59 0.953 866 298 20 140 2.35 9 yes yes
105130254 195426 12,600                 8/15/06 62 58 0.945 854 302 15 132 143 2.29 10 yes yes
105130255 195426 12,600                 8/16/06 62 59 0.945 854 302 15 132 143 2.29 10 yes yes
105130256 195426 12,600                 8/16/06 61 58 0.945 854 302 15 132 143 2.29 10 yes yes
105130257 195426 12,600                 8/16/06 61 58 0.944 883 310 20 137 142 2.28 10 yes yes
105130260 195426 12,600                 8/16/06 61 58 0.944 883 310 20 137 142 2.28 10 yes yes
105130261 195427 12,600                 8/16/06 60 56 0.944 834 286 21 136 139 2.37 10 yes yes
105130262 195427 12,600                 8/16/06 60 58 0.944 834 286 21 136 139 2.37 10 yes yes
105130263 195427 12,600                 8/16/06 61 57 0.944 834 286 21 136 139 2.37 10 yes yes
105130264 195427 12,600                 8/16/06 60 58 0.944 861 298 20 136 137 2.3 10 yes yes
105130265 195427 12,600                 8/16/06 62 59 0.944 861 298 20 136 137 2.3 10 yes yes
105130266 195427 12,600                 8/16/06 62 58 0.944 861 298 20 136 137 2.3 10 yes yes
105130267 195427 12,600                 8/16/06 62 59 0.944 858 305 19 146 142 2.42 10 yes yes
105130268 195427 12,600                 8/17/06 62 59 0.944 858 305 19 146 142 2.42 10 yes yes
105130269 195427 12,600                 8/17/06 62 58 0.944 858 305 19 146 142 2.42 10 yes yes
105130270 195427 12,600                 8/17/06 61 57 0.945 824 290 19 142 144 2.34 10 61 59 0.953 838% 286 20 147 2.36 10 yes yes
105130271 195427 12,600                 8/17/06 61 59 0.945 824 290 19 142 144 2.34 10 yes yes
105130272 195427 12,600                 8/17/06 61 58 0.945 824 290 19 142 144 2.34 10 yes yes
105130273 195427 12,600                 8/17/06 61 59 0.945 813 277 20 134 131 2.43 10 yes yes
105130274 195427 12,600                 8/17/06 61 59 0.945 813 277 20 134 131 2.43 10 yes yes
105130275 195427 12,600                 8/17/06 61 59 0.945 813 277 20 134 131 2.43 10 yes yes
105130277 195427 12,600                 8/17/06 61 59 0.945 857 300 21 131 138 2.38 10 yes yes
105130278 195427 12,600                 8/17/06 61 59 0.945 857 300 21 131 138 2.38 10 yes yes
105130279 195427 12,600                 8/17/06 62 60 0.945 857 300 21 131 138 2.38 10 yes yes
105130280 195427 12,600                 8/17/06 61 60 0.945 853 296 19 136 139 2.32 10 yes yes
105130281 195430 12,600                 8/18/06 61 59 0.945 853 296 19 136 139 2.32 10 yes yes
105130282 195430 12,600                 8/18/06 60 57 0.945 853 296 19 136 139 2.32 10 yes yes
105130283 195430 12,600                 8/18/06 60 58 0.945 873 302 19 138 134 2.31 10 yes yes
105130284 195430 12,600                 8/18/06 60 58 0.945 873 302 19 138 134 2.31 10 yes yes
105130285 195430 12,600                 8/18/06 61 59 0.945 873 302 19 138 134 2.31 10 yes yes
105130286 195430 12,600                 8/18/06 61 59 0.945 877 303 20 131 137 2.33 10 61 59 0.952 834% 296 21 148 2.44 9 yes yes
105130287 195430 12,600                 8/18/06 60 58 0.945 877 303 20 131 137 2.33 10 yes yes
105130288 195430 12,600                 8/18/06 60 58 0.945 877 303 20 131 137 2.33 10 yes yes
105130289 195430 12,600                 8/18/06 60 59 0.945 864 293 22 129 137 2.27 10 yes yes
105130290 195430 12,600                 8/18/06 61 59 0.945 864 293 22 129 137 2.27 10 yes yes
105130291 195430 12,600                 8/18/06 60 58 0.945 864 293 22 129 137 2.27 10 yes yes
105130292 195430 12,600                 8/18/06 60 59 0.945 844 298 19 143 142 2.4 10 yes yes
105130293 195430 12,600                 8/18/06 60 59 0.945 844 298 19 143 142 2.4 10 yes yes
105130294 195430 12,600                 8/19/06 60 59 0.945 844 298 19 143 142 2.4 10 yes yes
105130295 195430 12,600                 8/19/06 60 59 0.948 812 283 18 145 148 2.41 10 yes yes
105130296 195430 12,600                 8/19/06 60 58 0.948 812 283 18 145 148 2.41 10 yes yes
105130297 195430 12,600                 8/19/06 61 56 0.948 812 283 18 145 148 2.41 10 yes yes
105130298 195384 12,600                 8/19/06 61 59 0.948 875 310 19 139 144 2.28 10 yes yes
105130299 195384 12,600                 8/19/06 60 57 0.948 875 310 19 139 144 2.28 10 yes yes
105130300 195384 12,600                 8/19/06 60 58 0.948 875 310 19 139 144 2.28 10 yes yes
105130301 195384 12,600                 8/19/06 61 57 0.945 873 309 20 132 138 2.29 10 61 59 0.951 851% 290 20 143 2.36 9 yes yes
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Appendix F-1
HDPE Geomembrane Log
White Mesa Mill, Cell 4A

Blanding, UT

Geosyntec Consultants

Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

105130302 195384 12,600                 8/19/06 61 58 0.945 873 309 20 132 138 2.29 10 yes yes
105130303 195384 12,600                 8/19/06 61 60 0.945 873 309 20 132 138 2.29 10 yes yes
105130304 195384 12,600                 8/19/06 61 59 0.945 811 297 19 136 141 2.45 10 yes yes
105130305 195384 12,600                 8/19/06 60 58 0.945 811 297 19 136 141 2.45 10 yes yes
105130306 195384 12,600                 8/20/06 60 57 0.945 811 297 19 136 141 2.45 10 yes yes
105130307 195384 12,600                 8/20/06 60 57 0.945 863 318 18 145 146 2.40 10 yes yes
105130308 195384 12,600                 8/20/06 60 58 0.945 863 318 18 145 146 2.40 10 yes yes
105130309 195384 12,600                 8/20/06 60 58 0.945 863 318 18 145 146 2.40 10 yes yes
105130310 195384 12,600                 8/20/06 60 57 0.945 881 310 18 143 138 2.39 10 yes yes
105130312 195384 12,600                 8/20/06 61 57 0.945 881 310 18 143 138 2.39 10 yes yes
105130313 195384 12,600                 8/20/06 61 57 0.945 821 283 20 139 136 2.33 10 yes yes
105130314 195384 12,600                 8/20/06 61 56 0.945 821 283 20 139 136 2.33 10 yes yes
105130315 195384 12,600                 8/20/06 60 56 0.945 821 283 20 139 136 2.33 10 yes yes
105130316 195384 12,600                 8/20/06 60 58 0.945 877 306 19 136 140 2.39 10 yes yes
105130317 195384 12,600                 8/20/06 60 58 0.945 877 306 19 136 140 2.39 10 61 58 0.952 803 277 18 145 2.47 10 yes yes
105130318 195384 12,600                 8/20/06 60 59 0.945 877 306 19 136 140 2.39 10 yes yes
105130319 195384 12,600                 8/21/06 60 59 0.945 837 290 18 139 137 2.35 10 yes yes
105130320 195384 12,600                 8/21/06 60 58 0.945 837 290 18 139 137 2.35 10 yes yes
105130321 195384 12,600                 8/21/06 60 59 0.945 837 290 18 139 137 2.35 10 yes yes
105130322 195384 12,600                 8/21/06 60 59 0.945 886 309 19 142 144 2.43 10 yes yes
105130507 195823 12,600                 9/4/06 62 60 0.945 873 314 18 140 145 2.4 10 61 58 0.956 818 277 20 147 2.5 yes yes
105130508 195823 12,600                 9/4/06 60 58 0.945 873 314 18 140 145 2.4 10 yes yes
105130510 195823 12,600                 9/4/06 61 59 0.946 830 298 20 138 149 2.42 10 yes yes
105130511 195823 12,600                 9/4/06 61 59 0.946 830 298 20 138 149 2.42 10 yes yes
105130512 195823 12,600                 9/4/06 62 59 0.946 863 302 18 138 145 2.46 10 yes yes
105130513 195823 12,600                 9/4/06 62 59 0.946 863 302 18 138 145 2.46 10 yes yes
105130514 195823 12,600                 9/4/06 62 58 0.946 863 302 18 138 145 2.46 10 yes yes
105130515 195823 12,600                 9/4/06 62 58 0.945 849 229 19 140 144 2.52 10 yes yes
105130516 195823 12,600                 9/4/06 61 59 0.945 849 299 19 140 144 2.52 10 yes yes
105130517 195823 12,600                 9/4/06 61 58 0.945 849 299 19 140 144 2.52 10 yes yes
105130518 195823 12,600                 9/4/06 61 58 0.945 871 312 19 141 146 2.43 10 yes yes
105130519 195823 12,600                 9/5/06 61 57 0.945 871 312 19 141 146 2.43 10 yes yes
105130520 195823 12,600                 9/5/06 61 59 0.945 871 312 19 141 146 2.43 10 yes yes
105130521 195823 12,600                 9/5/06 61 58 0.946 850 303 19 136 147 2.57 10 yes yes
105130522 195823 12,600                 9/5/06 61 59 0.946 850 303 19 136 147 2.57 10 yes yes
105130523 195836 12,600                 9/5/06 61 59 0.946 850 303 19 136 147 2.57 10 yes yes
105130524 195836 12,600                 9/5/06 61 59 0.946 856 307 18 139 146 2.44 10 yes yes
105130525 195836 12,600                 9/5/06 60 59 0.946 856 308 18 139 146 2.44 10 yes yes
105130526 195836 12,600                 9/5/06 60 58 0.946 856 308 18 139 146 2.44 10 yes yes
105130527 195836 12,600                 9/5/06 60 59 0.946 860 291 19 134 146 2.52 10 yes yes
105130528 195836 12,600                 9/5/06 60 59 0.946 860 291 19 134 146 2.52 10 yes yes
105130529 195836 12,600                 9/5/06 61 58 0.946 860 291 19 134 146 2.52 10 yes yes
105130530 195836 12,600                 9/5/06 60 57 0.946 883 286 16 138 138 2.53 10 yes yes
105130531 195836 12,600                 9/6/06 61 58 0.946 883 286 16 138 138 2.53 10 yes yes
105130532 195836 12,600                 9/6/06 60 58 0.946 883 286 16 138 138 2.53 10 yes yes
105130533 195836 12,600                 9/6/06 61 58 0.945 776 261 18 144 149 2.63 10 yes yes
105130534 195836 12,600                 9/6/06 61 59 0.945 776 261 18 144 149 2.63 10 yes yes
105130536 195836 12,600                 9/6/06 60 58 0.945 776 261 18 144 149 2.63 10 60 57 0.945 850 287 22 140 2.68 yes yes
105130537 195831 12,600                 9/6/06 60 59 0.945 851 307 18 153 149 2.64 10 yes yes
105130538 195831 12,600                 9/6/06 61 60 0.945 851 307 18 153 149 2.64 10 yes yes
105130539 195831 12,600                 9/6/06 61 58 0.945 851 307 18 153 149 2.64 10 yes yes
105130540 195831 12,600                 9/6/06 60 57 0.945 800 286 15 146 148 2.53 10 yes yes
105130541 195831 12,600                 9/6/06 60 59 0.945 800 286 15 146 148 2.53 10 yes yes
105130564 195831 12,600                 9/8/06 60 58 0.947 875 302 18 144 145 2.55 10 yes yes
105130565 195831 12,600                 9/8/06 60 58 0.945 801 302 18 148 147 2.48 10 yes yes
105130566 195831 12,600                 9/8/06 60 57 0.945 801 302 18 148 147 2.48 10 61 58 0.955 793 278 23 145 2.64 CAT 1 yes yes
105130567 195831 12,600                 9/8/06 62 60 0.945 801 302 18 148 147 2.48 10 yes yes
105130568 195832 12,600                 9/8/06 61 60 0.945 836 305 18 141 143 2.39 10 yes yes
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Appendix F-1
HDPE Geomembrane Log
White Mesa Mill, Cell 4A

Blanding, UT

Geosyntec Consultants

Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

105130569 195832 12,600                 9/8/06 62 60 0.945 836 305 18 141 143 2.39 10 yes yes
105130570 195832 12,600                 9/8/06 62 59 0.945 836 305 18 141 143 2.39 10 yes yes
105130571 195832 12,600                 9/8/06 61 57 0.945 836 302 15 146 145 2.53 10 yes yes
105130572 195832 12,600                 9/8/06 61 57 0.945 836 302 15 146 145 2.53 10 yes yes
105130573 195832 12,600                 9/8/06 61 57 0.945 836 302 15 146 145 2.53 10 yes yes
105130574 195832 12,600                 9/9/06 61 58 0.945 880 311 18 132 141 2.54 10 yes yes
105130575 195832 12,600                 9/9/06 60 58 0.945 880 311 18 132 141 2.54 10 yes yes
105130576 195832 12,600                 9/9/06 60 59 0.945 880 311 18 132 141 2.54 10 yes yes
105130577 195832 12,600                 9/9/06 60 58 0.946 882 296 19 131 139 2.57 10 yes yes
105130578 195832 12,600                 9/9/06 60 59 0.946 882 296 19 131 139 2.57 10 yes yes
105130579 195832 12,600                 9/9/06 60 59 0.946 882 296 19 131 139 2.57 10 yes yes
105130580 195832 12,600                 9/9/06 60 59 0.946 861 303 19 136 148 2.52 10 yes yes
105130581 195832 12,600                 9/9/06 61 60 0.946 861 303 19 136 148 2.52 10 yes yes
105130582 195832 12,600                 9/9/06 62 59 0.946 861 303 19 136 148 2.52 10 yes yes
105130583 195832 12,600                 9/9/06 61 59 0.946 869 300 19 131 143 2.46 10 yes yes
105130584 195832 12,600                 9/9/06 61 59 0.946 869 300 19 131 143 2.46 10 yes yes
105130585 195832 12,600                 9/9/06 61 59 0.946 869 300 19 131 143 2.46 10 yes yes
105130586 195832 12,600                 9/9/06 61 59 0.946 884 304 19 133 145 2.47 10 yes yes
105130587 195832 12,600                 9/9/06 61 59 0.946 884 304 19 133 145 2.47 10 yes yes
105130588 195832 12,600                 9/10/06 61 59 0.946 884 304 19 133 145 2.47 10 63 60 0.952 827 300 21 145 2.61 yes yes
105130589 195832 12,600                 9/10/06 61 59 0.946 898 304 19 137 144 2.5 10 yes yes
105130590 195832 12,600                 9/10/06 61 58 0.946 898 304 19 137 144 2.5 10 yes yes
105130591 195832 12,600                 9/10/06 61 59 0.946 898 304 19 137 144 2.5 10 yes yes
105130592 195832 12,600                 9/10/06 60 57 0.945 881 300 20 136 147 2.54 10 yes yes
105130593 195832 12,600                 9/10/06 60 57 0.945 881 300 20 136 147 2.54 10 yes yes
105130595 195832 12,600                 9/10/06 60 58 0.945 881 300 20 136 147 2.54 10 yes yes
105130596 8261057 12,600                 9/10/06 60 58 0.945 932 309 20 132 146 2.53 10 yes yes
105130597 8261057 12,600                 9/10/06 61 59 0.945 932 309 20 132 146 2.53 10 yes yes
105130598 8261057 12,600                 9/10/06 61 58 0.945 932 309 20 132 146 2.53 10 yes yes
105130599 8261057 12,600                 9/10/06 61 58 0.945 848 313 20 188 145 2.43 10 yes yes
105130600 8261057 12,600                 9/10/06 61 58 0.945 848 313 20 188 145 2.43 10 yes yes
105130601 8261057 12,600                 9/10/06 61 59 0.945 848 313 20 188 145 2.43 10 yes yes
105130602 8261057 12,600                 9/10/06 61 58 0.945 877 293 18 138 147 2.47 10 yes yes
105130603 8261057 12,600                 9/11/06 61 58 0.945 877 293 18 138 147 2.47 10 yes yes
105130604 8261057 12,600                 9/11/06 60 58 0.945 877 293 18 138 147 2.47 10 61 60 0.953 831 295 22 139 2.6 yes yes
105130605 8261057 12,600                 9/11/06 60 58 0.945 901 303 18 145 152 2.44 10 yes yes
105130606 8261057 12,600                 9/11/06 61 58 0.945 832 303 18 145 152 2.44 10 yes yes
105130607 8261057 12,600                 9/11/06 60 58 0.945 832 303 18 145 152 2.44 10 yes yes
105130608 8261057 12,600                 9/11/06 60 59 0.945 860 315 18 144 145 2.53 10 yes yes
105130610 8261057 12,600                 9/11/06 61 59 0.945 860 315 18 144 145 2.53 10 yes yes
105130612 8261057 12,600                 9/11/06 61 59 0.945 860 315 18 144 145 2.53 10 yes yes
105130613 8261057 12,600                 9/11/06 60 56 0.945 808 292 18 145 148 2.55 10 yes yes
105130614 8261057 12,600                 9/11/06 61 59 0.945 808 292 18 145 148 2.55 10 yes yes
105130615 8261057 12,600                 9/11/06 61 58 0.945 808 292 18 145 148 2.55 10 yes yes
105130616 8261057 12,600                 9/11/06 61 59 0.945 866 310 19 139 138 2.65 9 yes yes
105130617 8261057 12,600                 9/12/06 61 59 0.945 866 310 19 139 138 2.65 9 yes yes
105130618 8261057 12,600                 9/12/06 61 58 0.945 866 310 19 139 138 2.65 9 yes yes
105130619 8261057 12,600                 9/12/06 61 58 0.945 860 305 19 134 137 2.49 10 yes yes
105130620 8261057 12,600                 9/12/06 61 58 0.945 860 305 19 134 137 2.49 10 yes yes
105130621 8261057 12,600                 9/12/06 60 57 0.945 860 305 19 134 137 2.49 10 64 62 0.954 813 290 23 149 2.54 yes yes
105130622 8261057 12,600                 9/12/06 60 57 0.946 826 297 18 143 148 2.58 10 yes yes
105130623 8261057 12,600                 9/12/06 61 57 0.946 826 297 18 143 148 2.58 10 yes yes
105130624 8261057 12,600                 9/12/06 60 57 0.946 826 297 18 143 148 2.58 10 yes yes
105130625 8261057 12,600                 9/12/06 61 58 0.946 831 296 19 139 148 2.49 10 yes yes
105130626 8261057 12,600                 9/12/06 60 57 0.946 831 296 19 139 148 2.49 10 yes yes
105130627 8261057 12,600                 9/12/06 61 57 0.946 831 296 19 139 148 2.49 10 yes yes
105130628 8261057 12,600                 9/12/06 60 58 0.946 800 288 19 136 145 2.59 10 yes yes
105130629 8261057 12,600                 9/12/06 60 59 0.946 800 288 19 136 145 2.59 10 yes yes
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Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

105130630 8261057 12,600                 9/12/06 60 58 0.946 800 288 19 136 145 2.59 10 yes yes
105130631 8261189 12,600                 9/13/06 60 58 0.946 825 306 15 138 150 2.29 9 yes yes
105130632 8261189 12,600                 9/13/06 61 58 0.946 825 306 15 138 150 2.29 9 yes yes
105130633 8261189 12,600                 9/13/06 60 58 0.946 825 306 15 138 150 2.29 9 yes yes
105130634 8261189 12,600                 9/13/06 60 56 0.945 825 294 18 136 134 2.39 10 yes yes
105130635 8261189 12,600                 9/13/06 61 55 0.945 825 294 18 136 134 2.39 10 yes yes
105130636 8261189 12,600                 9/13/06 61 56 0.945 825 294 18 136 134 2.39 10 60 59 0.953 801 290 19 141 2.49 yes yes
105130637 8261189 12,600                 9/13/06 61 57 0.945 799 285 19 139 148 2.48 10 yes yes
105130638 8261189 12,600                 9/13/06 61 58 0.945 799 285 19 139 148 2.48 10 yes yes
105130639 8261189 12,600                 9/13/06 60 57 0.945 799 285 19 139 148 2.48 10 yes yes
105130640 8261189 12,600                 9/13/06 61 57 0.945 844 299 18 138 152 2.45 10 yes yes
105130641 8261189 12,600                 9/13/06 60 58 0.945 844 299 18 138 152 2.45 10 yes yes
105130642 8261189 12,600                 9/13/06 61 57 0.945 844 299 18 138 152 2.45 10 yes yes
105130643 8261189 12,600                 9/13/06 60 57 0.945 851 307 20 134 142 2.57 10 yes yes
105130644 8261189 12,600                 9/14/06 60 57 0.945 851 307 20 134 142 2.57 10 yes yes
105130645 8261189 12,600                 9/14/06 61 57 0.945 851 307 20 134 142 2.57 10 yes yes
105130646 8261189 12,600                 9/14/06 61 58 0.946 788 291 18 140 150 2.51 10 yes yes
105130647 8261189 12,600                 9/14/06 61 57 0.946 788 291 18 140 150 2.51 10 yes yes
105130648 8261189 12,600                 9/14/06 61 58 0.946 788 291 18 140 150 2.51 10 yes yes
105130649 8261189 12,600                 9/14/06 61 59 0.945 841 303 19 134 142 2.56 10 yes yes
105130650 8261189 12,600                 9/14/06 61 59 0.945 841 303 19 134 142 2.56 10 yes yes
105130651 8261189 12,600                 9/14/06 61 59 0.945 841 303 19 134 142 2.56 10 61 59 0.953 746 268 19 141 2.56 yes yes
105130652 8261189 12,600                 9/14/06 61 57 0.945 859 316 19 140 148 2.58 10 yes yes
105130653 8261189 12,600                 9/14/06 60 58 0.945 859 316 19 140 148 2.58 10 yes yes
105130654 8261189 12,600                 9/14/06 61 59 0.945 859 316 19 140 148 2.58 10 yes yes
105130655 8261189 12,600                 9/14/06 61 57 0.945 856 305 20 132 141 2.51 10 yes yes
105130656 8261189 12,600                 9/14/06 60 58 0.945 856 305 20 132 141 2.51 10 yes yes
105130657 8261189 12,600                 9/14/06 61 58 0.945 856 305 20 132 141 2.51 10 yes yes
105130658 8261189 12,600                 9/15/06 60 59 0.945 844 309 19 142 145 2.46 10 yes yes
105130659 8261189 12,600                 9/15/06 61 58 0.945 844 309 19 142 145 2.46 10 yes yes
105130660 8261189 12,600                 9/15/06 61 58 0.945 844 309 19 142 145 2.46 10 yes yes
105130661 8261189 12,600                 9/15/06 61 59 0.946 850 308 19 135 142 2.58 10 yes yes
105130662 8261189 12,600                 9/15/06 61 58 0.946 850 308 19 135 142 2.58 10 yes yes
105130663 8261189 12,600                 9/15/06 60 58 0.946 850 308 19 135 142 2.58 10 yes yes
105130664 8261189 12,600                 9/15/06 61 59 0.945 825 299 17 143 136 2.5 10 yes yes
105130665 8261189 12,600                 9/15/06 61 59 0.945 825 299 17 143 136 2.5 10 yes yes
105130666 8261189 12,600                 9/15/06 60 59 0.945 825 299 17 143 136 2.5 10 61 60 0.953 793 279 19 145 2.57 yes yes
105130667 8261189 12,600                 9/15/06 61 58 0.945 854 302 19 133 145 2.49 10 yes yes
105130668 8261189 12,600                 9/15/06 61 59 0.945 854 302 19 133 145 2.49 10 yes yes
105130669 8261189 12,600                 9/15/06 61 60 0.945 854 302 19 133 145 2.49 10 yes yes
105130670 8261189 12,600                 9/15/06 61 59 0.945 854 309 20 138 145 2.48 10 yes yes
105130671 8261189 12,600                 9/16/06 61 58 0.945 854 309 20 138 145 2.48 10 yes yes
105130672 8261190 12,600                 9/16/06 61 59 0.945 854 309 20 138 145 2.48 10 yes yes
105130673 8261190 12,600                 9/16/06 61 58 0.946 818 296 18 144 146 2.53 10 yes yes
105130674 8261190 12,600                 9/16/06 61 58 0.946 818 296 18 144 146 2.53 10 yes yes
105130675 8261190 12,600                 9/16/06 61 59 0.946 818 296 18 144 146 2.53 10 yes yes
105130676 8261190 12,600                 9/16/06 61 59 0.946 796 285 18 136 139 2.56 10 yes yes
105130677 8261190 12,600                 9/16/06 61 59 0.946 796 285 18 136 139 2.56 10 yes yes
105130678 8261190 12,600                 9/16/06 61 58 0.946 796 285 18 136 139 2.56 10 yes yes
105130679 8261190 12,600                 9/16/06 61 59 0.946 817 292 18 136 140 2.42 10 yes yes
105130680 8261190 12,600                 9/16/06 61 58 0.946 817 292 18 136 140 2.42 10 yes yes
105130681 8261190 12,600                 9/16/06 62 57 0.946 817 292 18 136 140 2.42 10 62 60 0.950 776 285 18 139 2.48 yes yes
105130682 8261190 12,600                 9/16/06 61 56 0.946 828 303 15 136 144 2.48 10 yes yes
105130683 8261190 12,600                 9/16/06 61 58 0.946 828 303 15 136 144 2.48 10 yes yes
105130684 8261190 12,600                 9/16/06 61 58 0.946 828 303 15 136 144 2.48 10 yes yes
105130685 8261190 12,600                 9/17/06 61 56 0.946 854 316 15 133 144 2.56 10 yes yes
105130686 8261190 12,600                 9/17/06 61 58 0.946 854 316 15 133 144 2.56 10 yes yes
105130687 8261190 12,600                 9/17/06 61 58 0.946 854 316 15 133 144 2.56 10 61 58 0.952 753 273 18 138 2.59 yes yes
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105130688 8261190 9,675                   9/17/06 61 57 0.946 869 313 18 141 142 2.46 10 yes yes
105130689 8261190 9,675                   9/17/06 62 59 0.946 869 313 18 141 142 2.46 10 yes yes
105130690 8261190 9,675                   9/17/06 61 56 0.946 869 313 18 141 142 2.46 10 yes yes
105130691 8261190 9,675                   9/17/06 60 57 0.946 869 313 18 141 142 2.46 10 yes yes
105130692 8261190 9,675                   9/17/06 60 57 0.946 869 313 18 141 142 2.46 10 yes yes
105130693 8261190 9,675                   9/17/06 61 57 0.946 865 312 18 139 144 2.38 10 yes yes
105130694 8261190 9,675                   9/17/06 60 57 0.946 865 312 18 139 144 2.38 10 yes yes
105130695 8261190 9,675                   9/17/06 61 58 0.946 865 312 18 139 144 2.38 10 yes yes
105130696 8261190 9,675                   9/17/06 60 57 0.946 857 307 18 137 144 2.52 10 yes yes
105130697 8261190 9,675                   9/17/06 60 58 0.946 857 307 18 137 144 2.52 10 yes yes
105130698 8261190 9,675                   9/17/06 61 57 0.946 857 307 18 137 144 2.52 10 yes yes
105130699 8261190 9,675                   9/17/06 60 55 0.946 813 295 15 139 144 2.58 10 yes yes
105130700 8261190 9,675                   9/17/06 60 57 0.946 813 295 15 139 144 2.58 10 yes yes
105130701 8261190 9,675                   9/18/06 61 57 0.946 813 295 15 139 144 2.58 10 yes yes
105130702 8261190 9,675                   9/18/06 61 55 0.946 766 280 18 138 145 2.51 10 yes yes
105130703 8261190 9,675                   9/18/06 61 57 0.946 766 280 18 138 145 2.51 10 yes yes
105130704 8261190 9,675                   9/18/06 60 57 0.946 766 280 18 138 145 2.51 10 yes yes
105130705 8261190 9,675                   9/18/06 62 56 0.945 836 306 17 140 144 2.29 10 yes yes
105130706 8261190 9,675                   9/18/06 60 57 0.945 836 306 17 140 144 2.29 10 yes yes
105130707 8261190 9,675                   9/18/06 60 57 0.945 836 306 17 140 144 2.29 10 yes yes
105130708 8261190 9,675                   9/18/06 60 58 0.945 812 301 18 140 142 2.34 10 62 60 0.953 791 298 19 147 2.45 yes yes
105130710 8261190 9,675                   9/18/06 61 59 0.945 812 301 18 140 142 2.34 10 yes yes
105130711 8261185 9,675                   9/18/06 60 58 0.945 812 301 18 140 142 2.34 10 yes yes
105130712 8261185 9,675                   9/18/06 60 58 0.945 805 300 17 141 145 2.39 10 yes yes
105130713 8261185 9,675                   9/18/06 60 58 0.945 805 300 17 141 145 2.39 10 yes yes
105130714 8261185 9,675                   9/18/06 61 58 0.945 805 300 17 141 145 2.39 10 yes yes
105130715 8261185 9,675                   9/18/06 60 57 0.945 805 300 17 141 145 2.39 10 yes yes
105130717 8261185 9,450                   9/18/06 61 57 0.945 851 313 16 137 146 2.32 10 yes yes
105130718 8261185 9,450                   9/18/06 60 56 0.945 851 313 16 137 146 2.32 10 yes yes
105130719 8261185 9,450                   9/19/06 60 56 0.945 851 313 16 137 146 2.32 10 yes yes
105130720 8261185 9,450                   9/19/06 61 57 0.945 853 295 16 133 140 2.4 10 yes yes
105130721 8261185 9,450                   9/19/06 60 57 0.945 853 295 16 133 140 2.4 10 yes yes
105130722 8261185 9,450                   9/19/06 60 57 0.945 853 295 16 133 140 2.4 10 yes yes
105130723 8261185 9,450                   9/19/06 61 57 0.945 853 295 16 133 140 2.4 10 yes yes
105130724 8261185 9,450                   9/19/06 61 57 0.945 810 306 17 142 148 2.41 10 yes yes
105130725 8261185 9,450                   9/19/06 60 58 0.945 810 306 17 142 148 2.41 10 yes yes
105130726 8261185 9,450                   9/19/06 60 58 0.945 810 306 17 142 148 2.41 10 yes yes
105130727 8261185 9,450                   9/19/06 61 58 0.945 810 306 17 142 148 2.41 10 yes yes
105130728 8261185 9,450                   9/19/06 61 57 0.944 767 284 17 141 147 2.34 10 yes yes
105130729 8261185 9,450                   9/19/06 61 58 0.944 767 284 17 141 147 2.34 10 62 60 0.953 786 292 19 157 2.48 yes yes
105130730 8261185 9,450                   9/19/06 61 56 0.944 767 284 17 141 147 2.34 10 yes yes
105130731 8261185 9,450                   9/19/06 61 58 0.944 767 284 17 141 147 2.34 10 yes yes
105130732 8261185 9,450                   9/19/06 60 58 0.944 817 297 17 137 146 2.36 10 yes yes
105130733 8261185 9,450                   9/19/06 61 59 0.944 817 297 17 137 146 2.36 10 yes yes
105130734 8261185 9,450                   9/19/06 60 57 0.944 817 297 17 137 146 2.36 10 yes yes
105130735 8261185 9,450                   9/19/06 61 58 0.944 817 297 17 137 146 2.36 10 yes yes
105130736 8261185 9,450                   9/20/06 61 58 0.944 880 312 17 131 140 2.34 10 yes yes
105130737 8261185 9,450                   9/20/06 61 58 0.944 880 312 17 131 140 2.34 10 yes yes
105130738 8261185 9,450                   9/20/06 61 58 0.944 880 312 17 131 140 2.34 10 yes yes
105130739 8261185 9,450                   9/20/06 61 59 0.944 880 312 17 131 140 2.34 10 yes yes
105130740 8261185 9,450                   9/20/06 61 58 0.944 862 316 17 140 148 2.33 10 yes yes
105130741 8261185 9,450                   9/20/06 60 58 0.944 862 316 17 140 148 2.33 10 yes yes
105130742 8261185 9,450                   9/20/06 61 58 0.944 862 316 17 140 148 2.33 10 yes yes
105130743 8261185 9,450                   9/20/06 60 58 0.944 862 316 17 140 148 2.33 10 yes yes
103143859 8271935 12,600                 3/17/08 61 58 0.945 856 309 18 138 148 2.49 10 yes yes
103143860 8271935 12,600                 3/17/08 61 59 0.943 821 299 17 137 148 2.57 10 62 60 0.95 793 299 21 146 2.55 yes yes
103143861 8271935 12,600                 3/17/08 61 60 0.943 821 299 17 137 148 2.57 10 yes yes
103143862 8271935 12,600                 3/17/08 61 59 0.943 821 299 17 137 148 2.57 10 yes yes
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Appendix F-1
HDPE Geomembrane Log
White Mesa Mill, Cell 4A

Blanding, UT

Geosyntec Consultants

Roll Resin Area Mfg. Avg. Min. Density Elongation Break Yield Yield Puncture Carbon Carbon Average Min. Density Elongation Break Yield Yield Carbon Carbon MQA CQA
No. Batch (SF) Date Thick. Thick. >0.94 @ Break Strength Elongation Strength Resistance Content Disp. Thick. Thick. >0.94 @ Break Strength Elongation Strength Content Disp.

No. 60 mil 54 mil g/cc 700% 228 ppi 12% 126 108 lb. 2 - 3 % CAT 1-2 60 mil 54 mil g/cc 700% 228 ppi 12% 126 2 - 3 % CAT 1-2
 1/roll 1/roll 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/100,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000 1/200,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

103143863 8271935 12,600                 3/17/08 61 59 0.943 778 273 18 131 139 2.50 10 yes yes

103143128 62 58 0.948 15 162 146 2.52 65 61 0.953 589 218 19 164 2.60 yes yes
Textured Geomembrane

SC0349/Geosynthetic Log.xls 7



 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-2 

CQA CONFORMANCE TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 



      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-62-07

Material(s) Tested: 1 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Jarrett A. Nelson
Special Projects Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 19, 2006

page 1 of 2
GeosyntheticTesting.com

 9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130507
TRI Log #: E2265-62-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 63 63 62 62 61 60 58 60 62 61 61 2
58 << min

Density (ASTM D 1505)

Density (g/cm3) 0.956 0.956 0.956 0.956 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.49 2.50 2.50 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 143 151 147 149 147 147 3
TD Yield Strength (ppi) 136 144 139 147 149 143 5

MD Break Strength (ppi) 292 269 295 287 241 277 22
TD Break Strength (ppi) 311 302 281 330 321 309 19

MD Yield Elongation (%) 22 19 22 19 19 20 2
TD Yield Elongation (%) 20 20 20 20 20 20 0

MD Break Elongation (%) 856 794 846 869 724 818 60
TD Break Elongation (%) 1015 936 885 1028 984 970 59

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

 9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-68-07

Material(s) Tested: 1 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Jarrett A. Nelson
Special Projects Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 21, 2006

page 1 of 2
GeosyntheticTesting.com
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130536
TRI Log #: E2265-68-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 59 63 60 60 57 62 60 61 59 62 60 2
57 << min

Density (ASTM D 1505)

Density (g/cm3) 0.954 0.954 0.954 0.954 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.71 2.65 2.68 0.04

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 137 136 146 141 142 140 4
TD Yield Strength (ppi) 150 138 148 144 145 145 5

MD Break Strength (ppi) 289 260 296 299 289 287 16
TD Break Strength (ppi) 315 244 317 311 297 297 31

MD Yield Elongation (%) 22 22 22 22 22 22 0
TD Yield Elongation (%) 21 19 21 21 19 20 1

MD Break Elongation (%) 868 788 859 883 851 850 37
TD Break Elongation (%) 974 758 973 979 925 922 94

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
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      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-72-10

Material(s) Tested: 3 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Jarrett A. Nelson
Special Projects Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 25, 2006

page 1 of 4
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130588
TRI Log #: E2265-72-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 67 63 63 64 63 61 66 65 61 60 63 2
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.952 0.952 0.952 0.952 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.59 2.62 2.61 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 140 149 145 143 150 145 4
TD Yield Strength (ppi) 141 154 154 150 154 151 6

MD Break Strength (ppi) 308 303 305 299 284 300 9
TD Break Strength (ppi) 301 335 292 289 268 297 24

MD Yield Elongation (%) 21 21 21 21 21 21 0
TD Yield Elongation (%) 22 22 22 22 20 22 1

MD Break Elongation (%) 856 821 846 843 768 827 35
TD Break Elongation (%) 880 944 838 823 755 848 70

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 4
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130604
TRI Log #: E2265-72-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 60 60 61 60 61 60 60 63 60 60 61 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.954 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.60 2.59 2.60 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 141 141 139 137 138 139 2
TD Yield Strength (ppi) 144 144 141 150 147 145 3

MD Break Strength (ppi) 296 280 324 281 294 295 18
TD Break Strength (ppi) 315 244 317 311 297 297 31

MD Yield Elongation (%) 22 22 22 22 22 22 0
TD Yield Elongation (%) 21 21 21 21 21 21 0

MD Break Elongation (%) 814 783 916 803 840 831 52
TD Break Elongation (%) 793 894 920 804 831 848 56

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130621
TRI Log #: E2265-72-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 64 65 63 64 62 62 65 65 63 65 64 1
62 << min

Density (ASTM D 1505)

Density (g/cm3) 0.954 0.954 0.954 0.954 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.56 2.52 2.54 0.03

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 141 149 154 151 150 149 5
TD Yield Strength (ppi) 148 144 148 148 156 149 4

MD Break Strength (ppi) 256 319 297 287 292 290 23
TD Break Strength (ppi) 329 309 299 314 286 307 16

MD Yield Elongation (%) 22 23 23 23 23 23 0
TD Yield Elongation (%) 22 22 22 22 22 22 0

MD Break Elongation (%) 749 890 809 796 820 813 51
TD Break Elongation (%) 930 909 864 909 799 882 52

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 4 of 4
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      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-74-09

Material(s) Tested: 1 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Jarrett A. Nelson
Special Projects Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 25, 2006

page 1 of 2
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130566
TRI Log #: E2265-74-09

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 60 61 58 59 61 60 59 63 62 62 61 2
58 << min

Density (ASTM D 1505)

Density (g/cm3) 0.955 0.955 0.956 0.955 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.66 2.61 2.64 0.04

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 143 147 143 144 148 145 2
TD Yield Strength (ppi) 146 140 149 149 152 147 5

MD Break Strength (ppi) 271 263 281 286 291 278 11
TD Break Strength (ppi) 285 222 243 302 255 261 32

MD Yield Elongation (%) 23 23 23 21 25 23 1
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 770 736 816 815 825 793 38
TD Break Elongation (%) 843 708 726 904 755 787 83

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-78-06

Material(s) Tested: 9 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Sam R. Allen
Vice President and Division Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 28, 2006

page 1 of 10
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105129441
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 64 63 63 64 61 62 63 63 62 62 63 1
61 << min

Density (ASTM D 1505)

Density (g/cm3) 0.955 0.955 0.955 0.955 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.46 2.50 2.48 0.03

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 2 1 1 1 2
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 150 153 150 154 144 150 4
TD Yield Strength (ppi) 167 169 167 167 167 167 1

MD Break Strength (ppi) 304 264 299 303 266 287 20
TD Break Strength (ppi) 326 325 252 251 321 295 40

MD Yield Elongation (%) 21 23 19 21 21 21 1
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 816 719 814 800 734 777 47
TD Break Elongation (%) 879 889 710 705 891 815 98

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105129458
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 60 61 60 62 60 59 61 59 59 60 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.955 0.955 0.955 0.955 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.58 2.63 2.61 0.04

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 144 150 149 153 161 151 6
TD Yield Strength (ppi) 154 154 158 161 166 159 5

MD Break Strength (ppi) 285 331 312 305 338 314 21
TD Break Strength (ppi) 330 328 290 295 316 312 18

MD Yield Elongation (%) 20 20 20 20 20 20 0
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 790 899 858 828 910 857 50
TD Break Elongation (%) 925 943 836 850 890 889 46

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 3 of 10
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130222
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 65 64 60 62 59 61 62 61 60 62 62 2
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.954 0.955 0.955 0.955 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.40 2.39 2.40 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 148 148 138 155 146 147 6
TD Yield Strength (ppi) 145 147 160 161 155 154 7

MD Break Strength (ppi) 296 305 252 300 284 287 21
TD Break Strength (ppi) 179 304 293 296 307 276 54

MD Yield Elongation (%) 19 19 19 19 19 19 0
TD Yield Elongation (%) 21 21 21 21 21 21 0

MD Break Elongation (%) 818 844 759 903 815 828 52
TD Break Elongation (%) 526 906 859 854 909 811 161

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130238
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 62 60 64 61 62 63 61 59 63 62 62 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.951 0.952 0.952 0.952 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.29 2.31 2.30 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 148 154 156 150 156 153 4
TD Yield Strength (ppi) 154 158 158 160 158 158 2

MD Break Strength (ppi) 238 255 336 276 304 282 39
TD Break Strength (ppi) 258 307 244 291 305 281 29

MD Yield Elongation (%) 21 21 21 21 21 21 0
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 708 729 943 801 853 807 96
TD Break Elongation (%) 768 896 743 853 906 833 75

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130253
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 60 60 59 60 61 59 59 61 60 62 60 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.953 0.953 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.34 2.35 2.35 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 2 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 144 145 142 143 128 140 7
TD Yield Strength (ppi) 157 154 152 160 155 156 3

MD Break Strength (ppi) 309 279 306 311 285 298 15
TD Break Strength (ppi) 321 297 253 302 228 280 38

MD Yield Elongation (%) 17 20 22 20 20 20 2
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 908 823 861 878 863 866 31
TD Break Elongation (%) 923 896 749 873 698 828 99

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130270
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 59 60 62 63 60 62 61 59 60 62 61 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.954 0.953 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.34 2.37 2.36 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 150 150 152 142 140 147 5
TD Yield Strength (ppi) 155 163 162 156 164 160 4

MD Break Strength (ppi) 290 292 292 278 277 286 8
TD Break Strength (ppi) 293 247 254 256 299 270 24

MD Yield Elongation (%) 20 20 20 20 20 20 0
TD Yield Elongation (%) 22 23 23 23 22 23 1

MD Break Elongation (%) 840 849 845 844 814 838 14
TD Break Elongation (%) 886 736 760 770 878 806 70

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130286
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 61 61 62 62 59 61 62 59 60 61 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.952 0.952 0.952 0.952 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.45 2.42 2.44 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 2 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 145 142 153 156 145 148 6
TD Yield Strength (ppi) 159 159 161 155 166 160 4

MD Break Strength (ppi) 289 305 285 292 308 296 10
TD Break Strength (ppi) 298 288 299 275 315 295 15

MD Yield Elongation (%) 20 19 20 25 22 21 2
TD Yield Elongation (%) 21 21 21 22 22 21 1

MD Break Elongation (%) 819 878 799 820 853 834 31
TD Break Elongation (%) 865 855 875 839 898 866 22

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130301
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 60 61 60 62 59 61 60 61 64 63 61 2
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.951 0.951 0.951 0.951 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.35 2.37 2.36 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 2 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 141 145 147 140 142 143 3
TD Yield Strength (ppi) 156 156 148 155 158 155 4

MD Break Strength (ppi) 296 272 286 305 293 290 12
TD Break Strength (ppi) 287 292 312 321 312 305 15

MD Yield Elongation (%) 20 20 20 20 21 20 0
TD Yield Elongation (%) 22 22 22 22 22 22 0

MD Break Elongation (%) 878 799 823 901 855 851 41
TD Break Elongation (%) 815 834 929 928 895 880 53

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130317
TRI Log #: E2265-78-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 62 60 60 59 58 60 62 62 63 61 2
58 << min

Density (ASTM D 1505)

Density (g/cm3) 0.952 0.952 0.952 0.952 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.46 2.47 2.47 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 142 143 141 146 151 145 4
TD Yield Strength (ppi) 146 143 150 157 157 151 6

MD Break Strength (ppi) 285 266 262 289 283 277 12
TD Break Strength (ppi) 330 284 273 278 315 296 25

MD Yield Elongation (%) 18 18 18 18 18 18 0
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 811 775 783 833 813 803 24
TD Break Elongation (%) 970 883 824 810 935 884 69

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-81-07

Material(s) Tested: 6 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Sam R. Allen
Vice President and Division Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 2, 2006
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130636
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 62 61 60 59 59 61 60 62 59 60 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.954 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.50 2.47 2.49 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 2 1 1
Rating - 2nd field view 1 1 2 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 142 141 141 137 143 141 2
TD Yield Strength (ppi) 143 140 142 135 140 140 3

MD Break Strength (ppi) 281 301 312 258 296 290 21
TD Break Strength (ppi) 295 253 296 252 237 267 27

MD Yield Elongation (%) 19 19 20 20 19 19 1
TD Yield Elongation (%) 18 18 18 18 19 18 0

MD Break Elongation (%) 775 841 868 738 785 801 52
TD Break Elongation (%) 846 755 846 751 685 777 69

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130651
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 59 62 59 59 61 61 62 60 63 62 61 1
59 << min

Density (ASTM D 1505)

Density (g/cm3) 0.954 0.953 0.953 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.56 2.56 2.56 0.00

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 2 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 139 139 144 140 144 141 3
TD Yield Strength (ppi) 144 154 152 148 156 151 5

MD Break Strength (ppi) 276 247 269 257 290 268 17
TD Break Strength (ppi) 312 308 321 296 282 304 15

MD Yield Elongation (%) 19 19 19 19 19 19 0
TD Yield Elongation (%) 18 19 19 19 19 19 0

MD Break Elongation (%) 764 703 748 729 785 746 32
TD Break Elongation (%) 935 874 899 851 796 871 52

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130666
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 62 61 62 62 60 62 60 61 61 61 61 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.954 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.57 2.56 2.57 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 144 148 144 142 147 145 2
TD Yield Strength (ppi) 145 146 145 142 142 144 2

MD Break Strength (ppi) 244 294 266 286 306 279 24
TD Break Strength (ppi) 281 301 293 257 270 280 18

MD Yield Elongation (%) 19 19 19 19 20 19 0
TD Yield Elongation (%) 18 18 18 19 19 18 1

MD Break Elongation (%) 700 828 763 819 855 793 62
TD Break Elongation (%) 810 875 863 759 788 819 49

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130681
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 62 60 62 63 62 63 61 61 61 62 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.950 0.950 0.950 0.950 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.48 2.47 2.48 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 136 137 141 140 143 139 3
TD Yield Strength (ppi) 144 140 142 142 138 141 2

MD Break Strength (ppi) 272 284 289 290 291 285 8
TD Break Strength (ppi) 290 302 305 290 320 301 12

MD Yield Elongation (%) 18 18 18 18 18 18 0
TD Yield Elongation (%) 19 19 19 19 19 19 0

MD Break Elongation (%) 728 776 786 801 790 776 29
TD Break Elongation (%) 836 880 895 856 921 878 33

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130687
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 58 62 60 63 61 63 61 60 62 62 61 2
58 << min

Density (ASTM D 1505)

Density (g/cm3) 0.952 0.952 0.951 0.952 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.60 2.57 2.59 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 137 133 140 140 142 138 4
TD Yield Strength (ppi) 146 145 149 141 142 145 3

MD Break Strength (ppi) 284 273 280 267 263 273 9
TD Break Strength (ppi) 292 248 304 241 301 277 30

MD Yield Elongation (%) 18 18 18 18 19 18 0
TD Yield Elongation (%) 21 21 21 21 21 21 0

MD Break Elongation (%) 763 775 763 743 724 753 20
TD Break Elongation (%) 859 751 884 748 893 827 72

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130708
TRI Log #: E2265-81-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 61 62 61 60 62 61 63 61 63 61 62 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.954 0.953 0.001

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.48 2.42 2.45 0.04

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 146 145 148 151 146 147 2
TD Yield Strength (ppi) 163 158 164 164 162 162 2

MD Break Strength (ppi) 302 270 319 304 297 298 18
TD Break Strength (ppi) 333 284 289 319 308 307 20

MD Yield Elongation (%) 19 20 20 19 19 19 1
TD Yield Elongation (%) 19 17 19 17 17 18 1

MD Break Elongation (%) 794 730 844 794 793 791 40
TD Break Elongation (%) 908 794 806 868 840 843 46

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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      TRI / Environmental, Inc.
      A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: IUC White Mesa Mill Cell 4A

TRI Job Reference Number: E2265-88-03

Material(s) Tested: 1 GSE 60 mil Smooth HDPE Black and White Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/GRI GM13)

 

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

Sam R. Allen
Vice President and Division Manager
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 2, 2006

page 1 of 2
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      TRI / Environmental, Inc.
      A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: IUC White Mesa Mill Cell 4A

Material: GSE 60 mil Smooth HDPE Black and White Geomembrane
Sample Identification: 105130729
TRI Log #: E2265-88-03

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 60 62 62 63 62 62 62 62 63 63 62 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.953 0.953 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.46 2.49 2.48 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 158 154 158 158 158 157 2
TD Yield Strength (ppi) 154 156 161 158 161 158 3

MD Break Strength (ppi) 289 297 281 294 298 292 7
TD Break Strength (ppi) 304 288 300 307 295 299 8

MD Yield Elongation (%) 19 19 19 19 19 19 0
TD Yield Elongation (%) 20 20 20 20 20 20 0

MD Break Elongation (%) 769 805 754 788 815 786 25
TD Break Elongation (%) 871 815 836 863 829 843 24

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jpryor@comanco.com
cc email: cfore@comanco.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2310-83-10

Material(s) Tested: 1 GSE 60 mil Smooth HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5199)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/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
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

May 28, 2008
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TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

Material: GSE 60 mil Smooth HDPE Geomembrane
Sample Identification: 103143860
TRI Log #: E2310-83-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5199)

Thickness (mils) 63 62 62 62 61 60 62 63 61 61 62 1
60 << min

Density (ASTM D 1505)

Density (g/cm3) 0.950 0.950 0.950 0.950 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.56 2.54 2.55 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 137 144 150 152 145 146 6
TD Yield Strength (ppi) 146 149 149 152 143 148 3

MD Break Strength (ppi) 321 262 322 275 316 299 28
TD Break Strength (ppi) 294 317 271 330 271 297 27

MD Yield Elongation (%) 21 21 21 21 21 21 0
TD Yield Elongation (%) 17 17 17 17 17 17 0

MD Break Elongation (%) 856 699 841 716 854 793 79
TD Break Elongation (%) 840 889 761 918 789 839 66

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jpryor@comanco.com
cc email: cfore@comanco.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2310-87-10

Material(s) Tested: 1 GSE 60 mil Textured HDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Density (ASTM D 1505)
Carbon Content (ASTM D 1603, mod.)
Carbon Dispersion (ASTM D 5596)
Tensile (ASTM D 638/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
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

May 28, 2008
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9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GEOMEMBRANE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

Material: GSE 60 mil Textured HDPE Geomembrane
Sample Identification: 103143128
TRI Log #: E2310-87-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 61 68 68 64 69 63 65 64 64 63 65 3
61 << min

Density (ASTM D 1505)

Density (g/cm3) 0.953 0.953 0.953 0.953 0.000

Carbon Black Content (ASTM D 1603, mod.)

% Carbon Black 2.59 2.60 2.60 0.01

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 638/GRI GM 13, 2 ipm strain rate, Type IV specimen - HDPE)

MD Yield Strength (ppi) 152 159 168 172 170 164 8
TD Yield Strength (ppi) 158 163 173 168 180 168 9

MD Break Strength (ppi) 228 162 237 222 241 218 32
TD Break Strength (ppi) 186 176 180 184 178 181 4

MD Yield Elongation (%) 19 19 19 19 19 19 0
TD Yield Elongation (%) 17 17 17 17 17 17 0

MD Break Elongation (%) 641 439 636 590 638 589 86
TD Break Elongation (%) 570 540 531 541 486 534 30

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.
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9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-3 

INTERFACE SHEAR STRENGTH TESTING RESULTS 

 

 

 

 

 

 

 

 

 

 

 



GEOSYNTEC CONSULTANTS - INTERNATIONAL URANIUM CORP PROJECT 
DIRECT SHEAR TESTING (ASTM D 5321)

Test Series Number 1: SKAPS TN 330 geonet in machine direction against white side of GSE 60-mil black/white smooth HDPE geomembrane (Roll # 105130507)    
in machine direction under wetted conditions     

Shear Strength δ a
Parameters(2) (deg) (psf)
Peak 11 10 1.000
LD 10 20 1.000

Test Shear Normal Shear Lower Soil Upper Soil Failure
No. Box Size Stress Rate Stress Time Stress Time γd ωi ωf γd ωi ωf ωi ωf τP τLD Mode

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (pcf) (%) (%) (pcf) (%) (%) (%) (%) (psf) (psf)
1A 12 x 12 1440 0.04 - - - - - - - - - - - - 276 266 (1)
1B 12 x 12 2880 0.04 - - - - - - - - - - - - 549 533 (1)
1C 12 x 12 5760 0.04 - - - - - - - - - - - - 1079 1022 (1)

NOTES:

DATE OF TEST: 11/6/2006 
FIGURE NO. B-1
PROJECT NO. SGI6014-03
DOCUMENT NO.
FILE NO.
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(1) Sliding (i.e., shear failure) occurred at intended test interface in each test.
(2) The reported total-stress parameters of friction angle and adhesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  parameters for applications 
involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear force measured at the end of the test.

  



GEOSYNTEC CONSULTANTS - INTERNATIONAL URANIUM CORP PROJECT 
DIRECT SHEAR TESTING (ASTM D 5321)

Test Series Number 2: Woven side of Bentomat ST GCL (Lot # 200640LO/Roll #6397) in machine direction against black side of  GSE 60-mil black/white smooth     
HDPE geomembrane (Roll # 105130507) in machine direction under soaked and consolidated conditions    

Shear Strength δ a
Parameters(3) (deg) (psf)
Peak 11 50 0.998
LD 10 15 0.997

Test Shear Normal Shear Lower Soil Upper Soil Failure
No. Box Size Stress Rate Stress Time Stress Time γd ωi ωf γd ωi ωf ωi ωf τP τLD Mode

(in. x in.) (psf) (in./min) (psf) (hour) (psf) (hour) (pcf) (%) (%) (pcf) (%) (%) (%) (%) (psf) (psf)
2A 12 x 12 1440 0.04 1440 24 1440 24 - - - - - - 17.9 68.8 325 259 (2)
2B 12 x 12 2880 0.04 2880 24 2880 24 - - - - - - 17.9 55.8 657 562 (2)
2C 12 x 12 5760 0.04 5760 24 5760 24 - - - - - - 17.9 48.7 1211 1046 (2)

NOTES:

DATE OF TEST: 11/3 to 11/7/2006 
FIGURE NO. B-2
PROJECT NO. SGI6014-03
DOCUMENT NO.
FILE NO.

Consolidation(1)GCL Soaking GCL Shear Stress
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(1) The hydrated GCL specimen was placed on the geomembrane and consolidated together under each test normal stress for 24 hours prior to shearing.  The test specimens were not submerged in water during 
consolidation. 
(2) Sliding (i.e., shear failure) occurred at intended test interface in each test.
(3) The reported total-stress parameters of friction angle and adhesion were determined from a best-fit line drawn through the test data.  Caution should be exercised in using these strength  parameters for applications 
involving normal stresses outside the range of the stresses covered by the test series.  The large-displacement (LD) shear strength was calculated using the shear force measured at the end of the test.



 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-4 

SUB-GRADE ACCEPTANCE FORM 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-5 

TENSIOMETER CALIBRATION 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-6 

TRIAL SEAM LOGS 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-6A 

FUSION WELD 

 

 

 

 

 

 

 

 

 

 

















































































 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-6B 

EXTRUSION WELD 

 

 

 

 

 

 

 

 

 

 

 

























































 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-7 

PANEL PLACEMENT LOGS 

 

 

 

 

 

 

 

 

 

 

 

























































 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-8 

PRODUCTION SEAMING LOGS 

 

 

 

 

 

 

 

 

 

 

 















































































































































































































 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-9 

REPAIR SUMMARY LOGS 

 

 

 

 

 

 

 

 

 

 

 



















































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

APPENDIX F-10 

DESTRUCTIVE TEST LOGS AND LABORATORY TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 



















































































































































































































































































































































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

APPENDIX G 

NON-WOVEN GEOTEXTILE 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX G-1 

CQA CONFORMANCE RESULTS 

 

 

 

 

 

 

 

 

 

 

 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jpryor@comanco.com
cc email: cfore@comanco.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2310-96-07

Material(s) Tested: 1 SKAPS 16 oz Nonwoven Geotextile(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5261)
Grab Tensile (ASTM D 4632)
Puncture Strength (ASTM D 4833)
Apparent Opening Size (ASTM D 4751)
Permittivity (ASTM D 4491)

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
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

May 30, 2008

page 1 of 3
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS GE116 Nonwoven Geotextile
Sample Identification: 020136276
TRI Log #: E2310-96-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Mass/Unit Area (ASTM D 5261)

5" diameter circle (grams) 7.99 8.26 8.20 8.13 7.95 8.45 8.62 8.34 7.67 8.21 8.18 0.27
Mass/Unit Area (oz/sq.yd) 18.58 19.21 19.07 18.91 18.49 19.65 20.05 19.40 17.84 19.10 19.03 0.63

Grab Tensile Properties (ASTM D 4632)

MD - Tensile Strength (lbs) 608 626 617 537 617 665 559 617 635 595 608 37
TD - Tensile Strength (lbs) 841 689 770 712 754 817 638 762 739 760 748 59

MD - Elong. @ Max. Load (%) 93 105 93 90 97 96 97 91 94 95 95 4
TD - Elong. @ Max. Load (%) 103 99 98 102 105 109 95 106 99 107 102 4

Puncture Resistance (ASTM D 4833)

Puncture Strength (lbs) 355 299 306 329 322 301 333 317 318 324 322 17
338 310 303 319 351

Apparent Opening Size (ASTM D 4751)

Opening Size Diameter (mm) 0.075 0.075 0.075 0.075 0.075 0.075 0.000
Sieve No. 200 200 200 200 200 200

MD Machine Direction TD Transverse Direction

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

GEOTEXTILE TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

page 2 of 3
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9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Material: SKAPS GE116 Nonwoven Geotextile
Sample Identification: 020136276
TRI Log #: E2310-96-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Constant Head Permittivity (ASTM D 4491, 2 in Constant Head)

Water Temp. (C): 20
Correction Factor: 1.000

Trial =>: 1 2
Thickness (mils) 193 193 193 193 193 187 187 187 187 187
Time (s) 29 29 29 29 29 36 36 36 36 36
Flow (L) 2.16 2.12 2.16 2.12 2.12 2.16 2.16 2.16 2.12 2.16

Permittivity (s-1) 0.72 0.71 0.72 0.71 0.71 0.58 0.58 0.58 0.57 0.58
Flow rate (GPM/ft2) 54 53 54 53 53 44 44 44 43 44
Permeability (cm/s) 0.355 0.348 0.355 0.348 0.348 0.277 0.277 0.277 0.272 0.277

Trial =>: 3 4
Thickness (mils) 189 189 189 189 189 191 191 191 191 191
Time (s) 36 36 36 36 36 36 36 36 36 36
Flow (L) 2.16 2.20 2.16 2.16 2.16 2.12 2.12 2.12 2.12 2.12

Permittivity (s-1) 0.58 0.59 0.58 0.58 0.58 0.57 0.57 0.57 0.57 0.57 0.61 0.06
Flow rate (GPM/ft2) 44 44 44 44 44 43 43 43 43 43 46 5
Permeability (cm/s) 0.280 0.285 0.280 0.280 0.280 0.277 0.277 0.277 0.277 0.277 0.296 0.032

TEMPERATURE 0.61
CORRECTED 46

VALUES 0.296

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

Permittivity (s-1)
Flow rate (GPM/ft2)
Permeability (cm/s)

Project: White Mesa Mill, Denison Mines, Blanding, UT
TRI Client: Geosyntec Consultants
GEOTEXTILE TEST RESULTS

page 3 of 3
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



 

 

 

 

 

 

 

 

 

 

APPENDIX H 

GEOSYNTHETIC CLAY LINER (GCL) 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

APPENDIX H-1 

MATERIAL INVENTORY LOGS 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix H-1
Geosynthetic Clay Liner (GCL) Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000
200637LO 00005849 00005838 82606D 3000 1.00 281.4 53.7 27 16.2 yes yes
200637LO 00005850 00005838 82606D 3000 27 16.2 yes yes
200637LO 00005851 00005838 82606D 3000 27 16.2 yes yes
200637LO 00005852 00005838 82606D 3000 27 16.2 yes yes
200637LO 00005853 00005838 82606D 3000 27 16.2 0.88 2.90E-09 yes yes
200637LO 00005854 00005854 82606D 3000 0.81 281.4 46.1 27 16.2 7.14E-09 29.6 yes yes
200637LO 00005855 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005856 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005857 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005858 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005859 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005860 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005861 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005862 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005863 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005864 00005854 82606D 3000 27 16.2 yes yes
200637LO 00005865 00005854 82606E 3000 28 17 yes yes
200637LO 00005866 00005854 82606E 3000 28 17 yes yes
200637LO 00005867 00005867 82606E 3000 0.86 281.4 36.5 28 17 25.6 yes yes
200637LO 00005868 00005867 82606E 3000 28 17 yes yes
200637LO 00005869 00005867 82606E 3000 28 17 yes yes
200637LO 00005870 00005867 82606E 3000 28 17 yes yes
200637LO 00005871 00005867 82606E 3000 28 17 yes yes
200637LO 00005872 00005867 82606E 3000 28 17 yes yes
200637LO 00005873 00005867 82606E 3000 28 17 yes yes
200637LO 00005874 00005867 82606E 3000 28 17 yes yes
200637LO 00005875 00005867 82606E 3000 28 17 yes yes
200637LO 00005876 00005867 82606E 3000 28 17 yes yes
200637LO 00005877 00005867 82606E 3000 28 17 yes yes
200637LO 00005878 00005867 82606E 3000 28 17 yes yes
200637LO 00005879 00005867 82606E 3000 28 17 yes yes
200637LO 00005880 00005880 82606E 3000 0.91 281.4 25.9 28 17 25.1 yes yes
200637LO 00005881 00005880 82606E 3000 28 17 yes yes
200637LO 00005882 00005880 82606E 3000 28 17 yes yes
200637LO 00005883 00005880 82606E 3000 28 17 yes yes
200637LO 00005884 00005880 82606E 3000 28 17 yes yes
200637LO 00005885 00005880 82606E 3000 28 17 yes yes
200637LO 00005886 00005880 82606E 3000 28 17 0.97 yes yes
200637LO 00005887 00005880 82606E 3000 28 17 yes yes
200637LO 00005888 00005880 82606E 3000 28 17 yes yes
200637LO 00005889 00005880 82606E 3000 28 17 yes yes
200637LO 00005890 00005880 82606E 3000 28 17 yes yes
200637LO 00005891 00005880 82606E 3000 28 17 yes yes
200637LO 00005892 00005880 82606E 3000 28 17 yes yes
200637LO 00005893 00005893 82606E 3000 0.84 281.4 34.6 28 17 26.3 yes yes
200637LO 00005894 00005893 82606E 3000 28 17 yes yes
200637LO 00005895 00005893 82606E 3000 28 17 yes yes
200637LO 00005896 00005893 82606E 3000 28 17 yes yes
200637LO 00005897 00005893 82606E 3000 28 17 yes yes
200637LO 00005898 00005893 82606E 3000 28 17 yes yes
200637LO 00005899 00005893 82606E 3000 28 17 yes yes
200637LO 00005900 00005893 82606E 3000 28 17 yes yes

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

SC0349/GCL Log.xls 1 3:15 PM / 7/7/2008



Appendix H-1
Geosynthetic Clay Liner (GCL) Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200637LO 00005901 00005893 82606E 3000 28 17 yes yes
200637LO 00005902 00005893 82606E 3000 28 17 yes yes
200637LO 00005903 00005893 82606E 3000 28 17 yes yes
200637LO 00005904 00005893 82606E 3000 28 17 yes yes
200637LO 00005905 00005893 82606E 3000 28 17 yes yes
200637LO 00005906 00005906 82606E 3000 0.83 280.7 39.5 28 17 27.4 yes yes
200637LO 00005907 00005906 82606E 3000 28 17 yes yes
200637LO 00005908 00005906 82606E 3000 28 17 yes yes
200637LO 00005909 00005906 82606E 3000 28 17 yes yes
200637LO 00005910 00005906 82606F 3000 28 16 yes yes
200637LO 00005911 00005906 82606F 3000 28 16 yes yes
200637LO 00005912 00005906 82606F 3000 28 16 yes yes
200637LO 00005913 00005906 82606F 3000 28 16 yes yes
200637LO 00005914 00005906 82606F 3000 28 16 yes yes
200637LO 00005915 00005906 82606F 3000 28 16 yes yes
200637LO 00005916 00005906 82606F 3000 28 16 yes yes
200637LO 00005917 00005906 82606F 3000 28 16 yes yes
200637LO 00005918 00005906 82606F 3000 28 16 yes yes
200637LO 00005919 00005919 82606F 3000 0.92 280.7 45.4 28 16 26.4 0.92 yes yes
200637LO 00005920 00005919 82606F 3000 28 16 3.75E-09 yes yes
200637LO 00005921 00005919 82606F 3000 28 16 yes yes
200637LO 00005922 00005919 82606F 3000 28 16 yes yes
200637LO 00005923 00005919 82606F 3000 28 16 yes yes
200637LO 00005924 00005919 82606F 3000 28 16 yes yes
200637LO 00005925 00005919 82606F 3000 28 16 yes yes
200637LO 00005926 00005919 82606F 3000 28 16 yes yes
200637LO 00005927 00005919 82606F 3000 28 16 yes yes
200637LO 00005928 00005919 82606F 3000 28 16 yes yes
200637LO 00005929 00005919 82606F 3000 28 16 yes yes
200637LO 00005930 00005919 82606F 3000 28 16 yes yes
200637LO 00005931 00005919 82606F 3000 28 16 yes yes
200637LO 00005932 00005932 82606F 3000 0.91 280.7 30.2 28 16 27.3 yes yes
200637LO 00005933 00005932 82606F 3000 28 16 yes yes
200637LO 00005934 00005932 82606F 3000 28 16 yes yes
200637LO 00005935 00005932 82606F 3000 28 16 yes yes
200637LO 00005936 00005932 82606F 3000 28 16 yes yes
200637LO 00005937 00005932 82606F 3000 28 16 yes yes
200637LO 00005938 00005932 82606F 3000 28 16 yes yes
200637LO 00005939 00005932 82606F 3000 28 16 yes yes
200637LO 00005940 00005932 82606F 3000 28 16 yes yes
200637LO 00005941 00005932 82606F 3000 28 16 yes yes
200637LO 00005942 00005932 82606F 3000 28 16 yes yes
200637LO 00005943 00005932 82606F 3000 28 16 yes yes
200637LO 00005944 00005932 82606F 3000 28 16 yes yes
200637LO 00005945 00005945 82606F 3000 0.85 280.7 26.5 28 16 28.4 yes yes
200637LO 00005946 00005945 82606F 3000 28 16 yes yes
200637LO 00005947 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005948 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005949 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005950 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005951 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005952 00005945 82606G 3000 25 16.4 0.95 yes yes
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GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
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 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200637LO 00005953 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005954 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005955 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005956 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005957 00005945 82606G 3000 25 16.4 yes yes
200637LO 00005958 00005958 82606G 3000 0.95 208.7 24.5 25 16.4 26.7 yes yes
200637LO 00005959 00005958 82606G 3000 25 16.4 yes yes
200637LO 00005960 00005958 82606G 3000 25 16.4 yes yes
200637LO 00005964 00005964 82606G 3000 0.90 230.7 29.3 25 16.4 29.0 yes yes
200637LO 00005965 00005964 82606G 3000 25 16.4 yes yes
200637LO 00005966 00005964 82606G 3000 25 16.4 yes yes
200637LO 00005967 00005964 82606G 3000 25 16.4 yes yes
200637LO 00005968 00005964 82606G 3000 25 16.4 yes yes
200637LO 00005969 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005970 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005971 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005972 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005973 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005974 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005975 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005976 00005964 08206A 3000 26 16.0 yes yes
200637LO 00005978 00005978 08206A 3000 0.83 230.7 19.4 26 16.0 26.6 yes yes
200637LO 00005979 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005980 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005981 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005982 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005983 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005984 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005985 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005986 00005978 08206A 3000 26 16.0 4.00E-09 yes yes
200637LO 00005987 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005988 00005978 08206A 3000 26 16.0 21.4 0.86 3.10E-09 yes yes
200637LO 00005989 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005990 00005978 08206A 3000 26 16.0 yes yes
200637LO 00005991 00005991 08206A 3000 0.91 230.7 29.0 26 16.0 29.0 yes yes
200637LO 00005992 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005993 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005994 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005995 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005996 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005997 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005998 00005991 08206A 3000 26 16.0 yes yes
200637LO 00005999 00005991 08206A 3000 26 16.0 yes yes
200637LO 00006000 00005991 08206A 3000 26 16.0 yes yes
200637LO 00006001 00005991 08206A 3000 26 16.0 yes yes
200637LO 00006002 00005991 08206A 3000 26 16.0 yes yes
200637LO 00006003 00005991 08206A 3000 26 16.0 yes yes
200637LO 00006004 00006004 08206A 3000 0.87 230.7 28.4 26 16.0 24.0 yes yes
200637LO 00006005 00006004 08206A 3000 26 16.0 yes yes
200637LO 00006006 00006004 08206A 3000 26 16.0 yes yes
200637LO 00006007 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006008 00006004 08206B 3000 31 16.4 yes yes
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GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
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 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000
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200637LO 00006009 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006010 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006011 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006012 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006013 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006014 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006015 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006016 00006004 08206B 3000 31 16.4 yes yes
200637LO 00006017 00006017 08206B 3000 0.80 230.7 22.5 31 16.4 26.6 yes yes
200637LO 00006018 00006017 08206B 3000 31 16.4 yes yes
200637LO 00006019 00006017 08206B 3000 31 16.4 yes yes
200637LO 00006020 00006017 08206B 3000 31 16.4 yes yes
200637LO 00006021 00006021 08206B 3000 0.96 211.4 27.3 31 16.4 23.3 0.80 yes yes
200637LO 00006022 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006023 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006024 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006025 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006026 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006027 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006028 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006029 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006030 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006031 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006032 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006033 00006021 08206B 3000 31 16.4 yes yes
200637LO 00006034 00006034 08206B 3000 0.93 211.4 21.7 31 16.4 27.9 yes yes
200637LO 00006035 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006036 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006037 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006038 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006039 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006040 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006041 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006042 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006043 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006044 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006045 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006046 00006034 08206B 3000 31 16.4 yes yes
200637LO 00006047 00006047 08206B 3000 0.83 211.4 27.9 31 16.4 29.7 yes yes
200637LO 00006048 00006047 08206B 3000 31 16.4 yes yes
200637LO 00006049 00006047 08206B 3000 31 16.4 yes yes
200637LO 00006050 00006047 08206B 3000 31 16.4 yes yes
200637LO 00006051 00006047 08206B 3000 31 16.4 yes yes
200637LO 00006052 00006047 08206B 3000 31 16.4 9.0E-09 yes yes
200639LO 00006369 00006369 092406B 3000 0.88 298.5 37.5 25 15.0 29.7 yes yes
200639LO 00006370 00006369 092406B 3000 25 15.0 yes yes
200639LO 00006371 00006369 092406B 3000 25 15.0 yes yes
200639LO 00006372 00006369 092406B 3000 25 15.0 yes yes
200639LO 00006373 00006369 092406B 3000 25 15.0 yes yes
200639LO 00006374 00006369 092406B 3000 25 15.0 yes yes
200639LO 00006375 00006369 092406B 3000 25 15.0 0.76 yes yes
200639LO 00006376 00006369 092406B 3000 25 15.0 yes yes
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200639LO 00006377 00006369 092406B 3000 25 15.0 yes yes
200640LO 00006378 00006378 092506A 3000 0.92 264.0 45.6 29 15.6 29.1 yes yes
200640LO 00006379 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006381 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006382 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006383 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006384 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006385 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006386 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006387 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006388 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006389 00006378 092506A 3000 29 15.6 3.01E-09 yes yes
200640LO 00006390 00006378 092506A 3000 29 15.6 yes yes
200640LO 00006391 00006391 092506A 3000 0.84 264.0 39.4 29 15.6 29.2 yes yes
200640LO 00006392 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006393 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006394 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006395 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006396 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006397 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006398 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006399 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006400 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006401 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006402 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006403 00006391 092506A 3000 29 15.6 yes yes
200640LO 00006404 00006404 092506A 3000 0.99 264.0 38.3 29 15.6 26.8 yes yes
200640LO 00006405 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006406 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006407 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006408 00006404 092506A 3000 29 15.6 1.01 yes yes
200640LO 00006409 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006410 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006411 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006412 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006413 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006414 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006415 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006416 00006404 092506A 3000 29 15.6 yes yes
200640LO 00006417 00006417 092506A 3000 0.85 264.0 32.4 29 15.6 28.4 yes yes
200640LO 00006418 00006417 092506A 3000 29 15.6 yes yes
200640LO 00006419 00006417 092506A 3000 29 15.6 yes yes
200640LO 00006420 00006417 092506A 3000 29 15.6 yes yes
200640LO 00006421 00006417 092506A 3000 29 15.6 yes yes
200640LO 00006422 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006423 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006424 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006425 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006426 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006427 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006428 00006417 092506B 3000 31 16.0 yes yes
200640LO 00006429 00006417 092506B 3000 31 16.0 yes yes
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CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00006430 00006430 092506B 3000 0.87 264.0 34.1 31 16.0 25.7 yes yes
200640LO 00006431 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006432 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006433 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006434 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006435 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006436 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006437 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006438 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006439 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006440 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006441 00006430 092506B 3000 31 16.0 1.04 2.80E-09 yes yes
200640LO 00006442 00006430 092506B 3000 31 16.0 yes yes
200640LO 00006443 00006443 092506B 3000 0.94 302.8 35.6 31 16.0 24.7 yes yes
200640LO 00006444 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006445 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006446 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006447 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006448 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006449 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006450 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006451 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006452 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006453 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006454 00006443 092506B 3000 31 16.0 yes yes
200640LO 00006455 00006443 092506B 3000 31 16.0 4.97E-09 yes yes
200640LO 00006456 00006456 092506B 3000 0.83 302.8 30.6 31 16.0 27.3 yes yes
200640LO 00006457 00006456 092506B 3000 31 16.0 yes yes
200640LO 00006458 00006456 092506B 3000 31 16.0 yes yes
200640LO 00006461 00006461 0925056C 3000 1.00 211.1 20.4 30 16.4 25.4 yes yes
200640LO 00006462 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006463 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006464 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006465 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006466 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006467 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006468 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006469 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006470 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006471 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006472 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006473 00006461 0925056C 3000 30 16.4 yes yes
200640LO 00006474 00006474 0925056C 3000 0.92 211.1 27.1 30 16.4 26.4 0.91 yes yes
200640LO 00006475 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006476 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006477 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006478 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006479 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006480 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006481 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006482 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006483 00006474 0925056C 3000 30 16.4 yes yes
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200640LO 00006484 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006485 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006486 00006474 0925056C 3000 30 16.4 yes yes
200640LO 00006487 00006487 0925056C 3000 1.00 211.1 20.3 30 16.4 25.5 yes yes
200640LO 00006488 00006487 0925056C 3000 30 16.4 yes yes
200640LO 00006489 00006487 0925056C 3000 30 16.4 yes yes
200640LO 00006490 00006487 0925056C 3000 30 16.4 yes yes
200640LO 00006491 00006487 0925056C 3000 30 16.4 yes yes
200640LO 00006492 00006487 0925056C 3000 30 16.4 yes yes
200640LO 00006493 00006493 092606A 3000 0.89 207.5 29.1 27 16.4 27.4 yes yes
200640LO 00006495 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006496 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006497 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006498 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006499 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006500 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006501 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006502 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006503 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006504 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006505 00006493 092606A 3000 27 16.4 yes yes
200640LO 00006506 00006506 092606A 3000 0.88 207.5 26.5 27 16.4 28.3 yes yes
200640LO 00006507 00006506 092606A 3000 27 16.4 0.94 yes yes
200640LO 00006508 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006509 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006510 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006511 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006512 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006513 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006514 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006515 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006516 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006517 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006518 00006506 092606A 3000 27 16.4 yes yes
200640LO 00006519 00006519 092606A 3000 0.91 207.5 24.0 27 16.4 25.9 yes yes
200640LO 00006520 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006521 00006519 092606A 3000 27 16.4 4.35E-09 yes yes
200640LO 00006522 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006523 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006524 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006525 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006526 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006527 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006528 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006529 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006530 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006531 00006519 092606A 3000 27 16.4 yes yes
200640LO 00006532 00006532 092606A 3000 0.90 178.9 34.5 27 16.4 25.3 yes yes
200640LO 00006533 00006532 092606A 3000 27 16.4 yes yes
200640LO 00006534 00006532 092606A 3000 27 16.4 yes yes
200640LO 00006535 00006532 092606A 3000 27 16.4 yes yes
200640LO 00006536 00006532 092606A 3000 27 16.4 yes yes
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200640LO 00006537 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006538 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006539 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006540 00006532 092606B 3000 28 16.6 0.94 yes yes
200640LO 00006541 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006542 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006543 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006544 00006532 092606B 3000 28 16.6 yes yes
200640LO 00006545 00006545 092606B 3000 0.87 178.9 25.8 28 16.6 28.6 yes yes
200640LO 00006546 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006547 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006548 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006549 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006550 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006551 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006552 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006553 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006554 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006555 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006556 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006557 00006545 092606B 3000 28 16.6 yes yes
200640LO 00006558 00006558 092606B 3000 0.86 178.9 23.4 28 16.6 26.0 yes yes
200640LO 00006559 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006560 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006561 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006562 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006563 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006564 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006565 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006566 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006567 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006568 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006569 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006570 00006558 092606B 3000 28 16.6 yes yes
200640LO 00006571 00006571 092606B 3000 0.86 178.9 26.8 28 16.6 28.5 yes yes
200640LO 00006572 00006571 092606B 3000 28 16.6 yes yes
200640LO 00006780 00006780 092906A 3000 0.87 179.50 25 27 15.8 28.9 yes yes
200640LO 00006781 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006782 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006783 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006784 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006785 00006780 092906A 3000 27 15.8 0.98 2.2E-09 yes yes
200640LO 00006786 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006787 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006788 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006789 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006790 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006791 00006780 092906A 3000 27 15.8 yes yes
200640LO 00006792 00006780 092906B 3000 29 15.4 yes yes
200640LO 00006793 00006793 092906B 3000 1.00 179.50 20.3 29 15.4 27.9 yes yes
200640LO 00006794 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006795 00006793 092906B 3000 29 15.4 yes yes
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Geosynthetic Clay Liner (GCL) Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00006796 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006797 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006798 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006799 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006800 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006801 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006802 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006803 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006804 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006805 00006793 092906B 3000 29 15.4 yes yes
200640LO 00006806 00006806 092906B 3000 1.01 179.50 30.3 29 15.4 27.1 yes yes
200640LO 00006807 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006808 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006809 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006810 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006811 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006812 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006813 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006814 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006815 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006816 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006817 00006806 092906B 3000 29 15.4 yes yes
200640LO 00006818 00006806 092906B 3000 29 15.4 0.99 yes yes
200640LO 00006819 00006819 092906B 3000 0.86 179.50 44.5 29 15.4 28.7 yes yes
200640LO 00006820 00006819 092906B 3000 29 15.4 yes yes
200640LO 00006821 00006819 092906B 3000 29 15.4 yes yes
200640LO 00006822 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006823 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006824 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006825 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006826 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006827 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006828 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006829 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006830 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006831 00006819 092906C 3000 27 16.5 yes yes
200640LO 00006832 00006832 092906C 3000 0.90 179.50 34.9 27 16.5 29.9 yes yes
200640LO 00006833 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006834 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006835 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006836 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006837 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006838 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006839 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006840 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006841 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006842 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006843 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006844 00006832 092906C 3000 27 16.5 yes yes
200640LO 00006845 00006845 092906C 3000 0.97 268.20 43.1 27 16.5 27.5 yes yes
200640LO 00006846 00006845 092906C 3000 27 16.5 yes yes
200640LO 00006847 00006845 092906C 3000 27 16.5 yes yes
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Geosynthetic Clay Liner (GCL) Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00006848 00006845 092906C 3000 27 16.5 yes yes
200640LO 00006849 00006845 092906D 3000 28 16 yes yes
200640LO 00006850 00006845 092906D 3000 28 16 yes yes
200640LO 00006851 00006845 092906D 3000 28 16 1.17 yes yes
200640LO 00006852 00006845 092906D 3000 28 16 yes yes
200640LO 00006853 00006845 092906D 3000 28 16 yes yes
200640LO 00006854 00006845 092906D 3000 28 16 yes yes
200640LO 00006855 00006845 092906D 3000 28 16 yes yes
200640LO 00006856 00006845 092906D 3000 28 16 yes yes
200640LO 00006857 00006845 092906D 3000 28 16 yes yes
200640LO 00006858 00006858 092906D 3000 0.99 268.20 52.5 28 16 4.14E-09 27.7 yes yes
200640LO 00006859 00006858 092906D 3000 28 16 yes yes
200640LO 00006860 00006858 092906D 3000 28 16 yes yes
200640LO 00006861 00006858 092906D 3000 28 16 yes yes
200640LO 00006862 00006858 092906D 3000 28 16 yes yes
200640LO 00006863 00006858 092906D 3000 28 16 yes yes
200640LO 00006864 00006858 092906D 3000 28 16 yes yes
200640LO 00006865 00006858 092906D 3000 28 16 yes yes
200640LO 00006866 00006858 092906D 3000 28 16 yes yes
200640LO 00006867 00006858 092906D 3000 28 16 yes yes
200640LO 00006868 00006858 092906D 3000 28 16 yes yes
200640LO 00006869 00006858 092906D 3000 28 16 yes yes
200640LO 00006870 00006858 092906D 3000 28 16 yes yes
200640LO 00006871 00006871 092906D 3000 1.00 268.20 43 28 16 24.8 yes yes
200640LO 00006872 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006873 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006874 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006875 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006876 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006877 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006878 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006879 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006880 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006881 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006882 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006883 00006871 092906E 3000 32 14.6 yes yes
200640LO 00006884 00006884 092906E 3000 0.89 268.20 33.2 32 14.6 27.5 1.12 yes yes
200640LO 00006885 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006886 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006887 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006888 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006889 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006890 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006891 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006892 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006893 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006894 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006895 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006896 00006884 092906E 3000 32 14.6 yes yes
200640LO 00006897 00006897 092906E 3000 0.89 268.20 31.6 32 14.6 28.1 yes yes
200640LO 00006898 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006899 00006897 092906E 3000 32 14.6 yes yes
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Geosynthetic Clay Liner (GCL) Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00006900 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006901 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006902 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006903 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006904 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006905 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006906 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006907 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006908 00006897 092906E 3000 32 14.6 yes yes
200640LO 00006909 00006897 092906F 3000 30 16.3 yes yes
200640LO 00006910 00006910 092906F 3000 0.89 284.20 26.3 30 16.3 24.4 yes yes
200640LO 00006911 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006912 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006913 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006914 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006915 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006916 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006917 00006910 092906F 3000 30 16.3 0.89 3.2E-09 yes yes
200640LO 00006918 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006919 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006920 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006921 00006910 092906F 3000 30 16.3 yes yes
200640LO 00006923 00006923 093006A 3000 0.93 284.20 37.1 31 16 28.0 yes yes
200640LO 00006924 00006923 093006A 3000 31 16 yes yes
200640LO 00006925 00006923 093006A 3000 31 16 5.28.E-09 yes yes
200640LO 00006926 00006923 093006A 3000 31 16 yes yes
200640LO 00006927 00006923 093006A 3000 31 16 yes yes
200640LO 00006928 00006923 093006A 3000 31 16 yes yes
200640LO 00006929 00006923 093006A 3000 31 16 yes yes
200640LO 00006930 00006923 093006A 3000 31 16 yes yes
200640LO 00006931 00006923 093006A 3000 31 16 yes yes
200640LO 00006932 00006923 093006A 3000 31 16 yes yes
200640LO 00006933 00006923 093006A 3000 31 16 yes yes
200640LO 00006934 00006923 093006A 3000 31 16 yes yes
200640LO 00006935 00006923 093006A 3000 31 16 yes yes
200640LO 00006936 00006936 093006A 3000 0.95 169.30 24.1 31 16 28.6 yes yes
200640LO 00006937 00006936 093006A 3000 31 16 yes yes
200640LO 00006938 00006936 093006A 3000 31 16 yes yes
200640LO 00006939 00006936 093006A 3000 31 16 yes yes
200640LO 00006940 00006936 093006A 3000 31 16 yes yes
200640LO 00006941 00006936 093006A 3000 31 16 yes yes
200640LO 00006942 00006936 093006A 3000 31 16 yes yes
200640LO 00006943 00006936 093006A 3000 31 16 yes yes
200640LO 00006944 00006936 093006A 3000 31 16 yes yes
200640LO 00006945 00006936 093006A 3000 31 16 yes yes
200640LO 00006946 00006936 093006A 3000 31 16 yes yes
200640LO 00006947 00006936 093006A 3000 31 16 yes yes
200640LO 00006948 00006936 093006A 3000 31 16 yes yes
200640LO 00006949 00006949 093006A 3000 0.93 169.30 27.2 31 16 26.6 yes yes
200640LO 00006950 00006949 093006A 3000 31 16 1.06 yes yes
200640LO 00006951 00006949 093006A 3000 31 16 yes yes
200640LO 00006952 00006949 093006B 3000 28 16.8 yes yes
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White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00006953 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006954 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006955 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006956 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006957 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006958 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006959 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006960 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006961 00006949 093006B 3000 28 16.8 yes yes
200640LO 00006962 00006962 093006B 3000 0.89 169.60 27.70 28 16.8 28.3 yes yes
200640LO 00006963 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006964 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006965 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006966 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006967 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006968 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006969 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006970 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006971 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006972 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006973 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006974 00006962 093006B 3000 28 16.8 yes yes
200640LO 00006975 00006975 093006B 3000 0.91 169.60 25.80 28 16.8 28.1 yes yes
200640LO 00006976 00006975 093006B 3000 28 16.8 yes yes
200640LO 00006977 00006975 093006B 3000 28 16.8 yes yes
200640LO 00006978 00006975 093006B 3000 28 16.8 yes yes
200640LO 00006979 00006975 093006B 3000 28 16.8 yes yes
200640LO 00006980 00006975 093006C 3000 28 17 yes yes
200640LO 00006981 00006975 093006C 3000 28 17 yes yes
200640LO 00006982 00006975 093006C 3000 28 17 yes yes
200640LO 00006983 00006975 093006C 3000 28 17 1.12 yes yes
200640LO 00006984 00006975 093006C 3000 28 17 yes yes
200640LO 00006985 00006975 093006C 3000 28 17 yes yes
200640LO 00006986 00006975 093006C 3000 28 17 yes yes
200640LO 00006987 00006975 093006C 3000 28 17 yes yes
200640LO 00006988 00006988 093006C 3000 0.94 169.60 36.10 28 17 27.5 yes yes
200640LO 00006989 00006988 093006C 3000 28 17 yes yes
200640LO 00006990 00006988 093006C 3000 28 17 yes yes
200640LO 00006991 00006988 093006C 3000 28 17 4.43E-09 yes yes
200640LO 00006992 00006988 093006C 3000 28 17 yes yes
200640LO 00006993 00006988 093006C 3000 28 17 yes yes
200640LO 00006994 00006988 093006C 3000 28 17 yes yes
200640LO 00006995 00006988 093006C 3000 28 17 yes yes
200640LO 00006996 00006988 093006C 3000 28 17 yes yes
200640LO 00006997 00006988 093006C 3000 28 17 yes yes
200640LO 00006998 00006988 093006C 3000 28 17 yes yes
200640LO 00006999 00006988 093006C 3000 28 17 yes yes
200640LO 00007000 00006988 093006C 3000 28 17 yes yes
200640LO 00007001 00007001 093006C 3000 1.00 169.60 37.30 28 17 27.6 yes yes
200640LO 00007002 00007001 093006C 3000 28 17 yes yes
200640LO 00007003 00007001 093006C 3000 28 17 yes yes
200640LO 00007004 00007001 093006C 3000 28 17 yes yes
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Blanding, UT
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GCL Lot GCL Roll Roll Clay Lot Area Bentonite Grab Peel Bentonite Bentonite Hydraulic Moisture Mass per Index MQA CQA
No. No. No. No. (SF) Content Strength Strength Swell Index Fluid Loss Flux Content unit area Flux

0.75 lb/ft2 24 mL/2g 18 mL 1e-08 m3/m2-s 30% 1x10-08

 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200640LO 00007005 00007001 093006C 3000 28 17 yes yes
200640LO 00007006 00007001 093006C 3000 28 17 yes yes
200640LO 00007007 00007001 093006C 3000 28 17 yes yes
200640LO 00007008 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007009 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007010 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007011 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007012 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007013 00007001 093006D 3000 30 16.6 yes yes
200640LO 00007014 00007014 093006D 3000 0.88 169.60 32.80 30 16.6 28.1 yes yes
200640LO 00007015 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007016 00007014 093006D 3000 30 16.6 0.93 yes yes
200640LO 00007017 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007018 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007019 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007020 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007021 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007022 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007023 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007024 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007025 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007026 00007014 093006D 3000 30 16.6 yes yes
200640LO 00007027 00007027 093006D 3000 0.94 277.20 26.30 30 16.6 27.2 yes yes
200640LO 00007028 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007029 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007030 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007031 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007032 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007033 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007034 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007035 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007036 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007037 00007027 093006D 3000 30 16.6 yes yes
200640LO 00007038 00007027 093006E 3000 29 17.4 yes yes
200640LO 00007039 00007027 093006E 3000 29 17.4 yes yes
200640LO 00007040 00007040 093006E 3000 0.81 277.20 31.80 29 17.4 26.1 yes yes
200640LO 00007041 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007042 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007043 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007044 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007045 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007046 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007047 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007048 00007040 093006E 3000 29 17.4 yes yes
200640LO 00007049 00007040 093006E 3000 29 17.4 1.18 2.8E-09 yes yes
200749LO 00005852 00005852 112907C 3000 0.83 70.1 8.7 30.0 14.6 26.6 yes yes
200749LO 00005853 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005854 00005852 112907C 3000 30.0 14.6 0.85 3.5E-09 yes yes
200749LO 00005855 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005856 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005857 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005858 00005852 112907C 3000 30.0 14.6 yes yes
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 1/50,000 1/200,000 1/100,000 1/100,000 1/400,000

CQA Conformance TestingManufacturer Quality Control Testing Acceptance

200749LO 00005859 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005860 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005861 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005862 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005863 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005864 00005852 112907C 3000 30.0 14.6 yes yes
200749LO 00005865 00005865 112907C 3000 0.84 70.1 4.8 30.0 14.6 26.1 yes yes
200749LO 00005866 00005865 112907C 3000 30.0 14.6 yes yes
200749LO 00005867 00005865 112907C 3000 30.0 14.6 yes yes
200749LO 00005868 00005865 112907C 3000 30.0 14.6 yes yes
200749LO 00005869 00005865 112907C 3000 30.0 14.6 yes yes
200749LO 00005870 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005871 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005872 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005873 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005874 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005875 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005876 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005877 00005865 113007A 3000 29.0 14.6 yes yes
200749LO 00005878 00005878 113007A 3000 0.91 70.1 7.0 29.0 14.6 26.7 yes yes
200749LO 00005879 00005878 113007A 3000 29.0 14.6 yes yes
200749LO 00005880 00005878 113007A 3000 29.0 14.6 yes yes
200749LO 00005881 00005878 113007A 3000 29.0 14.6 yes yes
200749LO 00005882 00005878 113007A 3000 29.0 14.6 0.86 yes yes
200749LO 00005883 00005878 113007A 3000 29.0 14.6 yes yes
200749LO 00005884 00005878 113007A 3000 29.0 14.6 yes yes
200749LO 00005885 00005878 113007A 3000 29.0 14.6 yes yes
200817LO 00001284 00001280 033008B 2250 0.80 24.0 15.6 26.7 yes yes
200817LO 00001285 00001280 033008B 2250 yes yes

Total sq. ft 2,007,000

SC0349/GCL Log.xls 14 3:15 PM / 7/7/2008
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TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: International Uranium Corporation

TRI Job Reference Number: E2243-69-01

Material(s) Tested: 6 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

September 25, 2006

page 1 of 4
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Sample Identification: 5853
TRI Log #: E2243-69-01

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 1.00 0.99 0.86 0.79 0.74 0.88 0.12
Moisture Content (%) 22.6 22.7 22.9 18.5 19.2 21.2 2.2

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.9E-09 2.9E-09

Hydraulic Conductivity (cm/sec) 1.9E-09 1.9E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 4
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Sample Identification: 5988
TRI Log #: E2243-69-01

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 0.89 0.93 0.85 0.77 0.87 0.86 0.06
Moisture Content (%) 23.1 22.4 22.6 19.8 19.3 21.4 1.8

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 3.1E-09 3.1E-09

Hydraulic Conductivity (cm/sec) 2.4E-09 2.4E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 3 of 4
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)
TRI Log #: E2243-69-01

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 5886

Bentonite mass/unit area (lbs/ft2) 1.05 0.94 0.98 0.92 0.96 0.97 0.05
Moisture Content (%) 24.1 23.4 20.4 20.6 19.9 21.7 1.9

Sample Identification: 5919

Bentonite mass/unit area (lbs/ft2) 0.92 0.91 1.03 0.86 0.87 0.92 0.07
Moisture Content (%) 24.0 20.3 21.7 23.0 18.1 21.4 2.3

Sample Identification: 5952

Bentonite mass/unit area (lbs/ft2) 0.73 1.09 1.02 0.98 0.94 0.95 0.14
Moisture Content (%) 24.9 22.7 23.0 20.4 18.9 22.0 2.3

Sample Identification: 6021

Bentonite mass/unit area (lbs/ft2) 0.68 0.82 0.82 0.90 0.78 0.80 0.08
Moisture Content (%) 23.4 21.8 21.4 21.4 19.3 21.5 1.5

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 4 of 4
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558









TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Gregory T. Corcoran, P.E. <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: International Uranium Corporation

TRI Job Reference Number: E2243-74-07

Material(s) Tested: 9 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 10, 2006

page 1 of 5
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Sample Identification: 6785
TRI Log #: E2243-74-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 1.07 1.08 0.94 0.88 0.91 0.98 0.09
Moisture Content (%) 27.3 26.6 27.3 29.4 26.3 27.4 1.2

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.2E-09 2.2E-09

Hydraulic Conductivity (cm/sec) 1.8E-09 1.8E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 5
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Sample Identification: 6917
TRI Log #: E2243-74-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 0.89 0.98 0.88 0.83 0.88 0.89 0.05
Moisture Content (%) 27.3 26.4 29.9 22.0 22.3 25.6 3.4

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 3.2E-09 3.2E-09

Hydraulic Conductivity (cm/sec) 3.1E-09 3.1E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 3 of 5
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Sample Identification: 7049
TRI Log #: E2243-74-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 1.21 1.10 1.07 1.27 1.23 1.18 0.09
Moisture Content (%) 21.9 22.5 19.4 21.8 19.6 21.0 1.4

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 2.8E-09 2.8E-09

Hydraulic Conductivity (cm/sec) 2.9E-09 2.9E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 4 of 5
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: International Uranium Corporation

Material: Bentomat ST GCL
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)
TRI Log #: E2243-74-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 6818

Bentonite mass/unit area (lbs/ft2) 0.98 1.05 0.93 0.94 1.06 0.99 0.06
Moisture Content (%) 24.4 20.6 23.8 20.2 21.2 22.0 1.9

Sample Identification: 6851

Bentonite mass/unit area (lbs/ft2) 1.14 1.25 1.15 1.06 1.27 1.17 0.09
Moisture Content (%) 27.1 20.1 25.1 19.5 18.6 22.1 3.8

Sample Identification: 6884

Bentonite mass/unit area (lbs/ft2) 1.06 1.13 1.05 1.25 1.11 1.12 0.08
Moisture Content (%) 21.4 24.0 20.7 19.4 19.1 20.9 2.0

Sample Identification: 6950

Bentonite mass/unit area (lbs/ft2) 1.23 1.14 1.00 1.06 0.89 1.06 0.13
Moisture Content (%) 4.3 27.7 25.2 24.5 35.5 23.4 11.6

Sample Identification: 6983

Bentonite mass/unit area (lbs/ft2) 1.23 1.22 0.98 1.01 1.18 1.12 0.12
Moisture Content (%) 22.9 22.5 24.2 18.8 21.3 21.9 2.0

Sample Identification: 7016

Bentonite mass/unit area (lbs/ft2) 0.97 0.94 0.90 0.84 0.99 0.93 0.06
Moisture Content (%) 29.4 27.0 28.4 25.8 26.2 27.4 1.5

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 5 of 5
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-82-09

Material(s) Tested: 2 Bentomat ST GCL(s)

Test(s) Requested: Mass/Unit Area (ASTM D 5993)
Index Flux (ASTM D 5887)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

December 21, 2007

page 1 of 3
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: Bentomat ST GCL
Sample Identification: 5854
TRI Log #: E2279-82-09

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 0.81 0.87 0.93 0.82 0.83 0.85 0.05
Moisture Content (%) 20.8 23.2 23.9 24.2 23.9 23.2 1.39

Index Flux (ASTM D 5887)

Index Flux (m3/m2/sec) 3.5E-09 3.5E-09

Hydraulic Conductivity (cm/sec) 3.4E-09 3.4E-09

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 3
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: Bentomat ST GCL
Sample Identification: 5882
TRI Log #: E2279-82-09

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Mass/Unit Area (ASTM D 5993, result @ 0% M.C.)

Bentonite mass/unit area (lbs/ft2) 0.83 0.84 0.82 0.84 0.95 0.86 0.05
Moisture Content (%) 24.5 26.2 25.5 24.1 26.2 25.3 1.0

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 3 of 3
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



 

 

 

 

 

 

 

 

 

 

 

APPENDIX H-3 

CQA CONFORMANCE FOR HYDRATION TEST RESULTS 

 

 

 

 

 

 

 

 

 

 



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jmcmichen@geosyntec.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2308-31-01

Material(s) Tested: 1 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

June 6, 2008

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

Material: GCL
Sample Identification: 1284
TRI Log #: E2308-31-01

PARAMETER TEST REPLICATE NUMBER MEAN
1 2 3 4 5 6 7 8 9 10

Sample Identification: 27

Moisture Content (%) 145 145

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jmcmichen@geosyntec.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2308-33-09

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

June 17, 2008

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

Material: GCL
Sample Identification:
TRI Log #: E2308-33-09

PARAMETER TEST REPLICATE NUMBER MEAN
1 2 3 4 5 6 7 8 9 10

Sample Identification: DS161

Moisture Content (%) 172 172

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: DS165

Moisture Content (%) 140 140

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Road, Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
cc email: jmcmichen@geosyntec.com

Dear Mr. Corcoran:

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: White Mesa Mill, Denison Mines, Blanding, UT

TRI Job Reference Number: E2308-33-09

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

June 18, 2008

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: White Mesa Mill, Denison Mines, Blanding, UT

Material: GCL
Sample Identification:
TRI Log #: E2308-33-09

PARAMETER TEST REPLICATE NUMBER MEAN
1 2 3 4 5 6 7 8 9 10

Sample Identification: DS169

Moisture Content (%) 113 113

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: DS173

Moisture Content (%) 137 137

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-66-10

Material(s) Tested: 1 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 17, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Sample Identification: GCL - 2
TRI Log #: E2279-66-10

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Moisture Content (ASTM D 2216, Method A)

Moisture Content (%) 79.3 79.3

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-68-02

Material(s) Tested: 1 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 22, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Sample Identification: 6533
TRI Log #: E2279-68-02

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Bentonite - Moisture Content (ASTM D 2216, Method A)

Moisture Content (%) 168.8 168.8

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-68-08

Material(s) Tested: 3 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 23, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-68-08

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: GCL - 4

Moisture Content (%) 70.2 70.2

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 5

Moisture Content (%) 91.3 91.3

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 6

Moisture Content (%) 95.0 95.0

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-69-08

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 26, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-69-08

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: GCL - 7

Moisture Content (%) 114.1 114.1

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 8

Moisture Content (%) 129.0 129.0

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-70-05

Material(s) Tested: 5 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

October 29, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-70-05

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: GCL - 9

Moisture Content (%) 74.3 74.3

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 10

Moisture Content (%) 62.4 62.4

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 11

Moisture Content (%) 61.9 61.9

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 12

Moisture Content (%) 76.8 76.8

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: GCL - 13

Moisture Content (%) 74.9 74.9

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-72-06

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 6, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-72-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 14

Moisture Content (%) 146 146

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 15

Moisture Content (%) 124 124

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-73-01

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 7, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-73-01

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 16

Moisture Content (%) 119 119

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 17

Moisture Content (%) 113 113

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-74-07

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 13, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-74-07

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 18

Moisture Content (%) 74 74

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 19

Moisture Content (%) 68 68

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-75-05

Material(s) Tested: 2 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 14, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-75-05

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 20

Moisture Content (%) 91 91

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 21

Moisture Content (%) 64 64

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-76-02

Material(s) Tested: 1 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 15, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-76-02

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 22

Moisture Content (%) 64 64

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-76-06

Material(s) Tested: 1 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 19, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-76-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 23

Moisture Content (%) 78 78

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-78-04

Material(s) Tested: 3 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

November 26, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-78-04

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 24

Moisture Content (%) 88 88

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 25

Moisture Content (%) 100 100

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 26

Moisture Content (%) 88 88

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-80-06

Material(s) Tested: 6 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

December 3, 2007
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GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-80-06

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 27

Moisture Content (%) 101.9 102

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 28

Moisture Content (%) 134.2 134

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 29

Moisture Content (%) 82.7 83

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 30

Moisture Content (%) 71.6 72

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 31

Moisture Content (%) 151.3 151

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 32

Moisture Content (%) 92.3 92

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

Mail To: Bill To:

Mr. Greg Corcoran <= Same
Geosyntec Consultants
10875 Rancho Bernardo Rd. Suite 200
San Diego, CA 92127

email: gcorcoran@geosyntec.com
email: jstewart@geosyntec.com

Dear Mr. Corcoran:

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: Denison Mines

TRI Job Reference Number: E2279-83-09

Material(s) Tested: 5 GCL(s)

Test(s) Requested: Bentonite - Moisture Content (ASTM D 2216, Method A)

If you have any questions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

John M. Allen, E.I.T
Director of Geosynthetics Interaction Laboratory
Geosynthetic Services Division
www.GeosyntheticTesting.com

December 12, 2007

page 1 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



TRI / Environmental, Inc.
A Texas Research International Company

GCL TEST RESULTS
TRI Client: Geosyntec Consultants

Project: Denison Mines

Material: GCL
Bentonite - Moisture Content (ASTM D 2216, Method A)
TRI Log #: E2279-83-09

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Sample Identification: 33

Moisture Content (%) 93.1 93

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 34

Moisture Content (%) 117.6 118

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 35

Moisture Content (%) 69.6 70

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 36

Moisture Content (%) 138.6 139

Note: Bentonite sample tested is taken from finished GCL product.

Sample Identification: 37

Moisture Content (%) 128.0 128

Note: Bentonite sample tested is taken from finished GCL product.

The testing is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility 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, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / fax: 512 263 2558



 

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

GEONET 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX I-1 

MATERIAL INVENTORY LOG 

 

 

 

 

 

 

 

 

 

 

 



Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000
2100001 UTCX51681 3045 0.9554 0.385 324 2.62 116 9.73E-03 yes yes
2100002 UTCX51681 3045 0.9554 yes yes
2100003 UTCX51681 3045 0.9554 yes yes
2100004 UTCX51681 3045 0.9554 325 316 1.09E-02 yes yes
2100005 UTCX51681 3045 0.9554 yes yes
2100006 UTCX51681 3045 0.9554 yes yes
2100007 UTCX51681 3045 0.9554 yes yes
2100008 UTCX51681 3045 0.9554 yes yes
2100009 UTCX51681 3045 0.9554 yes yes
2100010 UTCX51681 3045 0.9554 yes yes
2100011 UTCX51681 3045 0.9554 yes yes
2100012 UTCX51681 3045 0.9554 yes yes
2100013 UTCX51681 3045 0.9554 yes yes
2100014 UTCX51681 3045 0.9554 yes yes
2100015 UTCX51681 3045 0.9554 0.380 321 2.54 111 yes yes
2100016 UTCX51681 3045 0.9554 yes yes
2100017 UTCX51681 3045 0.9554 yes yes
2100018 UTCX51681 3045 0.9554 yes yes
2100019 UTCX51681 3045 0.9554 yes yes
2100020 UTCX51681 3045 0.9554 yes yes
2100021 UTCX51681 3045 0.9554 yes yes
2100022 UTCX51681 3045 0.9554 yes yes
2100023 UTCX51681 3045 0.9554 yes yes
2100024 UTCX51681 3045 0.9554 yes yes
2100025 UTCX51681 3045 0.9554 yes yes
2100026 UTCX51681 3045 0.9554 yes yes
2100027 UTCX51681 3045 0.9554 yes yes
2100028 UTCX51681 3045 0.9554 yes yes
2100029 UTCX51681 3045 0.9554 yes yes
2100030 UTCX51681 3045 0.9554 0.387 326 2.68 114 9.70E-03 yes yes
2100031 UTCX51681 3045 0.9554 yes yes
2100032 UTCX51681 3045 0.9554 yes yes
2100033 UTCX51681 3045 0.9554 yes yes
2100034 UTCX51681 3045 0.9554 yes yes
2100035 UTCX51681 3045 0.9554 yes yes
2100036 UTCX51681 3045 0.9554 yes yes
2100037 UTCX51681 3045 0.9554 yes yes
2100038 UTCX51681 3045 0.9554 yes yes
2100039 UTCX51681 3045 0.9554 yes yes
2100040 UTCX51681 3045 0.9554 yes yes
2100041 UTCX51681 3045 0.9554 yes yes
2100042 UTCX51681 3045 0.9554 yes yes
2100043 UTCX51681 3045 0.9554 yes yes
2100044 UTCX51681 3045 0.9554 yes yes
2100045 UTCX51681 3045 0.9554 0.378 319 2.46 109 yes yes
2100046 UTCX51681 3045 0.9554 yes yes

Manufacturer Quality Control Testing CQA Acceptance
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100047 UTCX51681 3045 0.9554 yes yes
2100048 UTCX51681 3045 0.9554 yes yes
2100049 UTCX51681 3045 0.9554 yes yes
2100050 UTCX51681 3045 0.9554 yes yes
2100051 UTCX51681 3045 0.9554 yes yes
2100052 UTCX51681 3045 0.9554 yes yes
2100053 UTCX51681 3045 0.9554 yes yes
2100054 UTCX51681 3045 0.9554 yes yes
2100055 UTCX51681 3045 0.9554 yes yes
2100056 UTCX51681 3045 0.9554 yes yes
2100057 UTCX51681 3045 0.9554 yes yes
2100058 UTCX51681 3045 0.9554 yes yes
2100059 UTCX51681 3045 0.9554 yes yes
2100060 UTCX51681 3045 0.9554 0.389 328 2.72 112 9.79E-03 yes yes
2100061 UTCX51681 3045 0.9554 yes yes
2100062 UTCX51681 3045 0.9554 yes yes
2100063 UTCX51681 3045 0.9554 yes yes
2100064 UTCX51681 3045 0.9554 yes yes
2100065 UTCX51681 3045 0.9554 yes yes
2100066 UTCX51681 3045 0.9554 yes yes
2100067 UTCX51681 3045 0.9554 yes yes
2100068 UTCX51681 3045 0.9554 yes yes
2100069 UTCX51681 3045 0.9554 yes yes
2100070 UTCX51681 3045 0.9554 yes yes
2100071 UTCX51681 3045 0.9554 yes yes
2100072 UTCX51681 3045 0.9554 yes yes
2100073 UTCX51681 3045 0.9554 yes yes
2100074 UTCX51681 3045 0.9554 yes yes
2100075 UTCX51681 3045 0.9554 0.376 317 2.50 108 yes yes
2100076 UTCX51681 3045 0.9554 yes yes
2100077 UTCX51681 3045 0.9554 yes yes
2100078 UTCX51681 3045 0.9554 yes yes
2100079 UTCX51681 3045 0.9554 yes yes
2100080 UTCX51681 3045 0.9554 yes yes
2100081 UTCX51681 3045 0.9554 yes yes
2100082 UTCX51681 3045 0.9554 330 318 yes yes
2100083 UTCX51681 3045 0.9554 yes yes
2100084 UTCX51681 3045 0.9554 yes yes
2100085 UTCX51681 3045 0.9554 yes yes
2100086 UTCX51681 3045 0.9554 yes yes
2100087 UTCX51681 3045 0.9554 yes yes
2100088 UTCX51681 3045 0.9554 yes yes
2100089 UTCX51681 3045 0.9554 yes yes
2100090 UTCX51681 3045 0.9554 0.383 322 2.66 115 9.62E-03 yes yes
2100091 UTCX51681 3045 0.9554 yes yes
2100092 UTCX51681 3045 0.9554 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100093 UTCX51681 3045 0.9554 yes yes
2100094 UTCX51681 3045 0.9554 yes yes
2100095 UTCX51681 3045 0.9554 yes yes
2100096 UTCX51681 3045 0.9554 yes yes
2100097 UTCX51681 3045 0.9554 yes yes
2100098 UTCX51681 3045 0.9554 yes yes
2100099 UTCX51681 3045 0.9554 yes yes
2100100 UTCX51681 3045 0.9554 yes yes
2100101 UTCX51681 3045 0.9554 yes yes
2100102 UTCX51681 3045 0.9554 yes yes
2100103 UTCX51681 3045 0.9554 yes yes
2100104 UTCX51681 3045 0.9554 yes yes
2100105 UTCX51681 3045 0.9554 0.374 316 2.42 110 yes yes
2100106 UTCX51681 3045 0.9554 yes yes
2100107 UTCX51681 3045 0.9554 yes yes
2100108 UTCX51681 3045 0.9554 yes yes
2100109 UTCX51681 3045 0.9554 yes yes
2100110 UTCX51681 3045 0.9554 yes yes
2100111 UTCX51681 3045 0.9554 yes yes
2100112 UTCX51681 3045 0.9554 yes yes
2100113 UTCX51681 3045 0.9554 yes yes
2100114 UTCX51681 3045 0.9554 yes yes
2100115 UTCX51681 3045 0.9554 yes yes
2100116 UTCX51681 3045 0.9554 yes yes
2100117 UTCX51681 3045 0.9554 yes yes
2100118 UTCX51681 3045 0.9554 yes yes
2100119 UTCX51681 3045 0.9554 yes yes
2100120 UTCX51681 3045 0.9554 0.381 325 2.64 113 9.81E-03 yes yes
2100121 UTCX51681 3045 0.9554 yes yes
2100122 UTCX51681 3045 0.9554 yes yes
2100123 UTCX51681 3045 0.9554 yes yes
2100124 UTCX51681 3045 0.9554 yes yes
2100125 UTCX51681 3045 0.9554 yes yes
2100126 UTCX51681 3045 0.9554 yes yes
2100127 UTCX51681 3045 0.9554 yes yes
2100128 UTCX51681 3045 0.9554 yes yes
2100129 UTCX51681 3045 0.9554 yes yes
2100130 UTCX51681 3045 0.9554 yes yes
2100131 UTCX51681 3045 0.9554 yes yes
2100132 UTCX51681 3045 0.9554 yes yes
2100133 UTCX51681 3045 0.9554 yes yes
2100134 UTCX51681 3045 0.9554 yes yes
2100135 UTCX51681 3045 0.9554 0.372 320 2.52 109 yes yes
2100136 UTCX51681 3045 0.9554 yes yes
2100137 UTCX51681 3045 0.9554 yes yes
2100138 UTCX51681 3045 0.9554 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100139 UTCX51681 3045 0.9554 yes yes
2100140 UTCX51681 3045 0.9554 yes yes
2100141 UTCX51681 3045 0.9554 yes yes
2100142 UTCX51681 3045 0.9554 yes yes
2100143 UTCX51681 3045 0.9554 yes yes
2100144 UTCX51681 3045 0.9554 yes yes
2100145 UTCX51681 3045 0.9554 yes yes
2100146 UTCX51681 3045 0.9554 yes yes
2100147 UTCX51681 3045 0.9554 yes yes
2100148 UTCX51681 3045 0.9554 yes yes
2100149 UTCX51681 3045 0.9554 yes yes
2100150 UTCX51681 3045 0.9554 0.388 323 2.70 116 9.68E-03 yes yes
2100151 UTCX51681 3045 0.9554 yes yes
2100152 UTCX51681 3045 0.9554 yes yes
2100153 UTCX51681 3045 0.9554 yes yes
2100154 UTCX51681 3045 0.9554 yes yes
2100155 UTCX51681 3045 0.9554 yes yes
2100156 UTCX51681 3045 0.9554 yes yes
2100157 UTCX51681 3045 0.9554 yes yes
2100158 UTCX51681 3045 0.9554 yes yes
2100159 UTCX51681 3045 0.9554 yes yes
2100160 UTCX51681 3045 0.9554 yes yes
2100161 UTCX51681 3045 0.9554 yes yes
2100162 UTCX51681 3045 0.9554 314 306 1.04E-02 yes yes
2100163 UTCX51681 3045 0.9554 yes yes
2100164 UTCX51681 3045 0.9554 yes yes
2100165 RTF120722 3045 0.9550 0.379 318 2.48 108 yes yes
2100166 RTF120722 3045 0.9550 yes yes
2100167 RTF120722 3045 0.9550 yes yes
2100168 RTF120722 3045 0.9550 yes yes
2100169 RTF120722 3045 0.9550 yes yes
2100170 RTF120722 3045 0.9550 yes yes
2100171 RTF120722 3045 0.9550 yes yes
2100172 RTF120722 3045 0.9550 yes yes
2100173 RTF120722 3045 0.9550 yes yes
2100174 RTF120722 3045 0.9550 yes yes
2100175 RTF120722 3045 0.9550 yes yes
2100176 RTF120722 3045 0.9550 yes yes
2100177 RTF120722 3045 0.9550 yes yes
2100178 RTF120722 3045 0.9550 yes yes
2100179 RTF120722 3045 0.9550 yes yes
2100180 RTF120722 3045 0.9550 0.386 327 2.78 114 9.75E-03 yes yes
2100181 RTF120722 3045 0.9550 yes yes
2100182 RTF120722 3045 0.9550 yes yes
2100183 RTF120722 3045 0.9550 yes yes
2100184 RTF120722 3045 0.9550 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100185 RTF120722 3045 0.9550 yes yes
2100186 RTF120722 3045 0.9550 yes yes
2100187 RTF120722 3045 0.9550 yes yes
2100188 RTF120722 3045 0.9550 yes yes
2100189 RTF120722 3045 0.9550 yes yes
2100190 RTF120722 3045 0.9550 yes yes
2100191 RTF120722 3045 0.9550 yes yes
2100192 RTF120722 3045 0.9550 yes yes
2100193 RTF120722 3045 0.9550 yes yes
2100194 RTF120722 3045 0.9550 yes yes
2100195 RTF120722 3045 0.9550 yes yes
2100196 RTF120722 3045 0.9550 0.377 316 2.44 110 yes yes
2100197 RTF120722 3045 0.9550 yes yes
2100198 RTF120722 3045 0.9550 yes yes
2100199 RTF120722 3045 0.9550 yes yes
2100200 RTF120722 3045 0.9550 yes yes
2100201 RTF120722 3045 0.9550 yes yes
2100202 RTF120722 3045 0.9550 yes yes
2100203 RTF120722 3045 0.9550 yes yes
2100204 RTF120722 3045 0.9550 yes yes
2100205 RTF120722 3045 0.9550 yes yes
2100206 RTF120722 3045 0.9550 yes yes
2100207 RTF120722 3045 0.9550 yes yes
2100208 RTF120722 3045 0.9550 yes yes
2100209 RTF120722 3045 0.9550 yes yes
2100210 RTF120722 3045 0.9550 0.384 322 2.74 115 9.66E-03 yes yes
2100211 RTF120722 3045 0.9550 yes yes
2100212 RTF120722 3045 0.9550 yes yes
2100213 RTF120722 3045 0.9550 yes yes
2100214 RTF120722 3045 0.9550 yes yes
2100215 RTF120722 3045 0.9550 yes yes
2100216 RTF120722 3045 0.9550 321 314 yes yes
2100217 RTF120722 3045 0.9550 yes yes
2100218 RTF120722 3045 0.9550 yes yes
2100219 RTF120722 3045 0.9550 yes yes
2100220 RTF120722 3045 0.9550 yes yes
2100221 RTF120722 3045 0.9550 yes yes
2100222 RTF120722 3045 0.9550 yes yes
2100223 RTF120722 3045 0.9550 yes yes
2100224 RTF120722 3045 0.9550 yes yes
2100225 RTF120722 3045 0.9550 0.375 319 2.40 111 yes yes
2100226 RTF120722 3045 0.9550 yes yes
2100227 RTF120722 3045 0.9550 yes yes
2100228 RTF120722 3045 0.9550 yes yes
2100229 RTF120722 3045 0.9550 yes yes
2100230 RTF120722 3045 0.9550 yes yes

SC0349/Geonet Log.xls 5



Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100231 RTF120722 3045 0.9550 yes yes
2100232 RTF120722 3045 0.9550 yes yes
2100233 RTF120722 3045 0.9550 yes yes
2100234 RTF120722 3045 0.9550 yes yes
2100235 RTF120722 3045 0.9550 yes yes
2100236 RTF120722 3045 0.9550 yes yes
2100237 RTF120722 3045 0.9550 yes yes
2100238 RTF120722 3045 0.9550 yes yes
2100239 RTF120722 3045 0.9550 yes yes
2100240 RTF120722 3045 0.9550 0.382 325 2.76 113 9.77E-03 yes yes
2100241 RTF120722 3045 0.9550 yes yes
2100242 RTF120722 3045 0.9550 yes yes
2100243 RTF120722 3045 0.9550 yes yes
2100244 RTF120722 3045 0.9550 yes yes
2100245 RTF120722 3045 0.9550 yes yes
2100246 RTF120722 3045 0.9550 yes yes
2100247 RTF120722 3045 0.9550 yes yes
2100248 RTF120722 3045 0.9550 yes yes
2100249 RTF120722 3045 0.9550 yes yes
2100250 RTF120722 3045 0.9550 yes yes
2100251 RTF120722 3045 0.9550 yes yes
2100252 RTF120722 3045 0.9550 yes yes
2100253 RTF120722 3045 0.9550 yes yes
2100254 RTF120722 3045 0.9550 yes yes
2100255 RTF120722 3045 0.9550 0.373 321 2.36 108 yes yes
2100256 RTF120722 3045 0.9550 yes yes
2100257 RTF120722 3045 0.9550 yes yes
2100258 RTF120722 3045 0.9550 yes yes
2100259 RTF120722 3045 0.9550 yes yes
2100260 RTF120722 3045 0.9550 yes yes
2100261 RTF120722 3045 0.9550 yes yes
2100262 RTF120722 3045 0.9550 yes yes
2100263 RTF120722 3045 0.9550 yes yes
2100264 RTF120722 3045 0.9550 yes yes
2100265 RTF120722 3045 0.9550 yes yes
2100266 RTF120722 3045 0.9550 yes yes
2100267 RTF120722 3045 0.9550 yes yes
2100268 RTF120722 3045 0.9550 yes yes
2100269 RTF120722 3045 0.9550 yes yes
2100270 RTF120722 3045 0.9550 0.380 327 2.80 116 9.64E-03 yes yes
2100271 RTF120722 3045 0.9550 yes yes
2100272 RTF120722 3045 0.9550 yes yes
2100273 RTF120722 3045 0.9550 yes yes
2100274 RTF120722 3045 0.9550 yes yes
2100275 RTF120722 3045 0.9550 yes yes
2100276 RTF120722 3045 0.9550 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100277 RTF120722 3045 0.9550 yes yes
2100278 RTF120722 3045 0.9550 yes yes
2100279 RTF120722 3045 0.9550 yes yes
2100280 RTF120722 3045 0.9550 yes yes
2100281 RTF120722 3045 0.9550 yes yes
2100282 RTF120722 3045 0.9550 yes yes
2100283 RTF120722 3045 0.9550 yes yes
2100284 RTF120722 3045 0.9550 yes yes
2100285 RTF120722 3045 0.9550 0.371 317 2.30 111 yes yes
2100286 RTF120722 3045 0.9550 yes yes
2100287 RTF120722 3045 0.9550 yes yes
2100288 RTF120722 3045 0.9550 yes yes
2100289 RTF120722 3045 0.9550 yes yes
2100290 RTF120722 3045 0.9550 yes yes
2100291 RTF120722 3045 0.9550 yes yes
2100292 RTF120722 3045 0.9550 yes yes
2100293 RTF120722 3045 0.9550 yes yes
2100294 RTF120722 3045 0.9550 yes yes
2100295 RTF120722 3045 0.9550 yes yes
2100296 RTF120722 3045 0.9550 318 304 9.84E-03 yes yes
2100297 RTF120722 3045 0.9550 yes yes
2100298 RTF120722 3045 0.9550 yes yes
2100299 RTF120722 3045 0.9550 yes yes
2100300 RTF120722 3045 0.9550 0.388 323 2.56 114 9.89E-03 yes yes
2100301 RTF120722 3045 0.9550 yes yes
2100302 RTF120722 3045 0.9550 yes yes
2100303 RTF120722 3045 0.9550 yes yes
2100304 RTF120722 3045 0.9550 yes yes
2100305 RTF120722 3045 0.9550 yes yes
2100306 RTF120722 3045 0.9550 yes yes
2100307 RTF120722 3045 0.9550 yes yes
2100308 RTF120722 3045 0.9550 yes yes
2100309 RTF120722 3045 0.9550 yes yes
2100310 RTF120722 3045 0.9550 yes yes
2100311 RTF120722 3045 0.9550 yes yes
2100312 RTF120722 3045 0.9550 yes yes
2100313 RTF120722 3045 0.9550 yes yes
2100314 RTF120722 3045 0.9550 yes yes
2100315 RTF120722 3045 0.9550 0.378 316 2.34 109 yes yes
2100316 RTF120722 3045 0.9550 yes yes
2100317 RTF120722 3045 0.9550 yes yes
2100318 RTF120722 3045 0.9550 yes yes
2100319 RTF120722 3045 0.9550 yes yes
2100320 RTF120722 3045 0.9550 yes yes
2100321 RTF120722 3045 0.9550 yes yes
2100322 RTF120722 3045 0.9550 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100323 RTF120722 3045 0.9550 yes yes
2100324 RTF120722 3045 0.9550 yes yes
2100325 RTF120722 3045 0.9550 yes yes
2100326 RTF120722 3045 0.9550 yes yes
2100327 RTF120722 3045 0.9550 yes yes
2100328 RTF120722 3045 0.9550 yes yes
2100329 RTF120722 3045 0.9550 yes yes
2100330 8160667 3045 0.9532 0.386 326 2.60 112 9.72E-03 yes yes
2100331 8160667 3045 0.9532 yes yes
2100332 8160667 3045 0.9532 yes yes
2100333 8160667 3045 0.9532 yes yes
2100334 8160667 3045 0.9532 yes yes
2100335 8160667 3045 0.9532 yes yes
2100336 8160667 3045 0.9532 yes yes
2100337 8160667 3045 0.9532 yes yes
2100338 8160667 3045 0.9532 yes yes
2100339 8160667 3045 0.9532 yes yes
2100340 8160667 3045 0.9532 yes yes
2100341 8160667 3045 0.9532 yes yes
2100342 8160667 3045 0.9532 yes yes
2100343 8160667 3045 0.9532 yes yes
2100344 8160667 3045 0.9532 yes yes
2100345 8160667 3045 0.9537 0.376 320 2.38 108 yes yes
2100346 8160667 3045 0.9537 yes yes
2100347 8160667 3045 0.9537 yes yes
2100348 8160667 3045 0.9537 yes yes
2100349 8160667 3045 0.9537 yes yes
2100350 8160667 3045 0.9537 yes yes
2100351 8160667 3045 0.9537 yes yes
2100352 8160667 3045 0.9537 yes yes
2100353 8160667 3045 0.9537 yes yes
2100354 8160667 3045 0.9537 yes yes
2100355 8160667 3045 0.9537 yes yes
2100356 8160667 3045 0.9537 yes yes
2100357 8160667 3045 0.9537 yes yes
2100358 8160667 3045 0.9537 yes yes
2100359 8160667 3045 0.9537 yes yes
2100360 8160667 3045 0.9534 0.384 324 2.58 115 9.83E-03 yes yes
2100361 8160667 3045 0.9534 yes yes
2100362 8160667 3045 0.9534 yes yes
2100363 8160667 3045 0.9534 322 314 yes yes
2100364 8160667 3045 0.9534 yes yes
2100365 8160667 3045 0.9534 yes yes
2100366 8160667 3045 0.9534 yes yes
2100367 8160667 3045 0.9534 yes yes
2100368 8160667 3045 0.9534 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100369 8160667 3045 0.9534 yes yes
2100370 8160667 3045 0.9534 yes yes
2100371 8160667 3045 0.9534 yes yes
2100372 8160667 3045 0.9534 yes yes
2100373 8160667 3045 0.9534 yes yes
2100374 8160667 3045 0.9534 yes yes
2100375 8160667 3045 0.9538 0.374 318 2.32 110 yes yes
2100376 8160667 3045 0.9538 yes yes
2100377 8160667 3045 0.9538 yes yes
2100378 8160667 3045 0.9538 yes yes
2100379 8160667 3045 0.9538 yes yes
2100380 8160667 3045 0.9538 yes yes
2100381 8160667 3045 0.9538 yes yes
2100382 8160667 3045 0.9538 yes yes
2100383 8160667 3045 0.9538 yes yes
2100384 8160667 3045 0.9538 yes yes
2100385 8160667 3045 0.9538 yes yes
2100386 8160667 3045 0.9538 yes yes
2100387 8160667 3045 0.9538 yes yes
2100388 8160667 3045 0.9538 yes yes
2100389 8160667 3045 0.9538 yes yes
2100390 8160667 3045 0.9530 0.382 328 2.73 113 9.70E-03 yes yes
2100391 8160667 3045 0.9530 yes yes
2100392 8160667 3045 0.9530 yes yes
2100393 8160667 3045 0.9530 yes yes
2100394 8160667 3045 0.9530 yes yes
2100395 8160667 3045 0.9530 yes yes
2100396 8160667 3045 0.9530 yes yes
2100397 8160667 3045 0.9530 yes yes
2100398 8160667 3045 0.9530 yes yes
2100399 8160667 3045 0.9530 yes yes
2100400 8160667 3045 0.9530 yes yes
2100401 8160667 3045 0.9530 yes yes
2100402 8160667 3045 0.9530 yes yes
2100403 8160667 3045 0.9530 yes yes
2100404 8160667 3045 0.9530 yes yes
2100405 8160667 3045 0.9536 0.372 317 2.28 109 yes yes
2100406 8160667 3045 0.9536 yes yes
2100407 8160667 3045 0.9536 yes yes
2100408 8160667 3045 0.9536 yes yes
2100409 8160667 3045 0.9536 yes yes
2100410 8160667 3045 0.9536 yes yes
2100411 8160667 3045 0.9536 yes yes
2100412 8160667 3045 0.9536 yes yes
2100413 8160667 3045 0.9536 yes yes
2100414 8160667 3045 0.9536 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100415 8160667 3045 0.9536 yes yes
2100416 8160667 3045 0.9536 yes yes
2100417 8160667 3045 0.9536 yes yes
2100418 8160667 3045 0.9536 yes yes
2100419 8160667 3045 0.9536 yes yes
2100420 8160667 3045 0.9531 0.380 324 2.79 116 9.87E-03 yes yes
2100421 8160667 3045 0.9531 yes yes
2100422 8160667 3045 0.9531 yes yes
2100423 8160667 3045 0.9531 yes yes
2100424 8160667 3045 0.9531 yes yes
2100425 8160667 3045 0.9531 yes yes
2100426 8160667 3045 0.9531 yes yes
2100427 8160667 3045 0.9531 yes yes
2100428 8160667 3045 0.9531 yes yes
2100429 8160667 3045 0.9531 yes yes
2100430 8160667 3045 0.9531 yes yes
2100431 8160667 3045 0.9531 yes yes
2100432 8160667 3045 0.9531 324 314 1.05E-02 yes yes
2100433 8160667 3045 0.9531 yes yes
2100434 8160667 3045 0.9531 yes yes
2100435 8160667 3045 0.9535 0.371 321 2.26 108 yes yes
2100436 8160667 3045 0.9535 yes yes
2100437 8160667 3045 0.9535 yes yes
2100438 8160667 3045 0.9535 yes yes
2100439 8160667 3045 0.9535 yes yes
2100440 8160667 3045 0.9535 yes yes
2100441 8160667 3045 0.9535 yes yes
2100442 8160667 3045 0.9535 yes yes
2100443 8160667 3045 0.9535 yes yes
2100444 8160667 3045 0.9535 yes yes
2100445 8160667 3045 0.9535 yes yes
2100446 8160667 3045 0.9535 yes yes
2100447 8160667 3045 0.9535 yes yes
2100448 8160667 3045 0.9535 yes yes
2100449 8160667 3045 0.9535 yes yes
2100450 8160667 3045 0.9533 0.385 326 2.71 114 9.78E-03 yes yes
2100451 8160667 3045 0.9533 yes yes
2100452 8160667 3045 0.9533 yes yes
2100453 8160667 3045 0.9533 yes yes
2100454 8160667 3045 0.9533 yes yes
2100455 8160667 3045 0.9533 yes yes
2100456 8160667 3045 0.9533 yes yes
2100457 8160667 3045 0.9533 yes yes
2100458 8160667 3045 0.9533 yes yes
2100459 8160667 3045 0.9533 yes yes
2100460 8160667 3045 0.9533 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100461 8160667 3045 0.9533 yes yes
2100462 8160667 3045 0.9533 yes yes
2100463 8160667 3045 0.9533 yes yes
2100464 8160667 3045 0.9533 yes yes
2100465 8160667 3045 0.9539 0.379 319 2.53 110 yes yes
2100466 8160667 3045 0.9539 yes yes
2100467 8160667 3045 0.9539 yes yes
2100468 8160667 3045 0.9539 yes yes
2100469 8160667 3045 0.9539 yes yes
2100470 8160667 3045 0.9539 yes yes
2100471 8160667 3045 0.9539 yes yes
2100472 8160667 3045 0.9539 yes yes
2100473 8160667 3045 0.9539 yes yes
2100474 8160667 3045 0.9539 yes yes
2100475 8160667 3045 0.9539 yes yes
2100476 8160667 3045 0.9539 yes yes
2100477 8160667 3045 0.9539 yes yes
2100478 8160667 3045 0.9539 yes yes
2100479 8160667 3045 0.9539 yes yes
2100480 8160667 3045 0.9534 0.387 328 2.69 115 9.85E-03 yes yes
2100481 8160667 3045 0.9534 yes yes
2100482 8160667 3045 0.9534 yes yes
2100483 8160667 3045 0.9534 yes yes
2100484 8160667 3045 0.9534 yes yes
2100485 8160667 3045 0.9534 yes yes
2100486 8160667 3045 0.9534 yes yes
2100487 8160667 3045 0.9534 yes yes
2100488 8160667 3045 0.9534 yes yes
2100489 8160667 3045 0.9534 yes yes
2100490 8160667 3045 0.9534 yes yes
2100491 8160667 3045 0.9534 yes yes
2100492 8160667 3045 0.9534 yes yes
2100493 8160667 3045 0.9534 yes yes
2100494 8160667 3045 0.9534 yes yes
2100495 CCBX715665 3045 0.9562 0.317 317 2.49 111 yes yes
2100496 CCBX715665 3045 0.9562 yes yes
2100497 CCBX715665 3045 0.9562 yes yes
2100498 CCBX715665 3045 0.9562 yes yes
2100499 CCBX715665 3045 0.9562 yes yes
2100500 CCBX715665 3045 0.9562 327 316 yes yes
2100501 CCBX715665 3045 0.9562 yes yes
2100502 CCBX715665 3045 0.9562 yes yes
2100503 CCBX715665 3045 0.9562 yes yes
2100504 CCBX715665 3045 0.9562 yes yes
2100505 CCBX715665 3045 0.9562 yes yes
2100506 CCBX715665 3045 0.9562 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100507 CCBX715665 3045 0.9562 yes yes
2100508 CCBX715665 3045 0.9562 yes yes
2100509 CCBX715665 3045 0.9562 yes yes
2100510 CCBX715665 3045 0.9562 0.389 322 2.75 113 9.74E-03 yes yes
2100511 CCBX715665 3045 0.9562 yes yes
2100512 CCBX715665 3045 0.9562 yes yes
2100513 CCBX715665 3045 0.9562 yes yes
2100514 CCBX715665 3045 0.9534 yes yes
2100515 CCBX715665 3045 0.9534 yes yes
2100516 CCBX715665 3045 0.9534 yes yes
2100517 CCBX715665 3045 0.9534 yes yes
2100518 CCBX715665 3045 0.9534 yes yes
2100519 CCBX715665 3045 0.9534 yes yes
2100520 CCBX715665 3045 0.9534 yes yes
2100521 CCBX715665 3045 0.9534 yes yes
2100522 CCBX715665 3045 0.9534 yes yes
2100523 CCBX715665 3045 0.9534 yes yes
2100524 CCBX715665 3045 0.9534 yes yes
2100525 CCBX715665 3045 0.9534 0.375 316 2.51 109 yes yes
2100526 CCBX715665 3045 0.9534 yes yes
2100527 CCBX715665 3045 0.9534 yes yes
2100528 CCBX715665 3045 0.9534 yes yes
2100529 CCBX715665 3045 0.9534 yes yes
2100530 CCBX715665 3045 0.9534 yes yes
2100531 CCBX715665 3045 0.9534 yes yes
2100532 CCBX715665 3045 0.9534 yes yes
2100533 CCBX715665 3045 0.9534 yes yes
2100534 CCBX715665 3045 0.9534 yes yes
2100535 CCBX715665 3045 0.9534 yes yes
2100536 CCBX715665 3045 0.9534 yes yes
2100537 CCBX715665 3045 0.9534 yes yes
2100538 CCBX715665 3045 0.9534 yes yes
2100539 CCBX715665 3045 0.9534 yes yes
2100540 CCBX715665 3045 0.9534 0.383 325 2.77 116 9.99E-03 yes yes
2100541 CCBX715665 3045 0.9534 yes yes
2100542 CCBX715665 3045 0.9534 yes yes
2100543 CCBX715665 3045 0.9534 yes yes
2100544 CCBX715665 3045 0.9534 yes yes
2100545 CCBX715665 3045 0.9534 yes yes
2100546 CCBX715665 3045 0.9534 yes yes
2100547 CCBX715665 3045 0.9534 yes yes
2100548 CCBX715665 3045 0.9534 yes yes
2100549 CCBX715665 3045 0.9534 yes yes
2100550 CCBX715665 3045 0.9534 yes yes
2100551 CCBX715665 3045 0.9534 yes yes
2100552 CCBX715665 3045 0.9534 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100553 CCBX715665 3045 0.9534 327 313 1.17E-02 yes yes
2100554 CCBX715665 3045 0.9534 yes yes
2100555 CCBX715665 3045 0.9534 0.373 320 2.47 111 yes yes
2100556 CCBX715665 3045 0.9534 yes yes
2100557 CCBX715665 3045 0.9534 yes yes
2100558 CCBX715665 3045 0.9534 yes yes
2100559 CCBX715665 3045 0.9534 yes yes
2100560 CCBX715665 3045 0.9534 yes yes
2100561 CCBX715665 3045 0.9534 yes yes
2100562 CCBX715665 3045 0.9534 yes yes
2100563 CCBX715665 3045 0.9534 yes yes
2100564 CCBX715665 3045 0.9534 yes yes
2100565 CCBX715665 3045 0.9534 yes yes
2100566 CCBX715665 3045 0.9534 yes yes
2100567 CCBX715665 3045 0.9534 yes yes
2100568 CCBX715665 3045 0.9534 yes yes
2100569 CCBX715665 3045 0.9534 yes yes
2100570 CCBX715665 3045 0.9534 0.381 323 2.63 114 9.76E-03 yes yes
2100571 CCBX715665 3045 0.9534 yes yes
2100572 CCBX715665 3045 0.9534 yes yes
2100573 CCBX715665 3045 0.9534 yes yes
2100574 CCBX715665 3045 0.9534 yes yes
2100575 CCBX715665 3045 0.9534 yes yes
2100576 CCBX715665 3045 0.9534 yes yes
2100577 CCBX715665 3045 0.9534 yes yes
2100578 CCBX715665 3045 0.9534 yes yes
2100579 CCBX715665 3045 0.9534 yes yes
2100580 CCBX715665 3045 0.9534 yes yes
2100581 CCBX715665 3045 0.9534 yes yes
2100582 CCBX715665 3045 0.9534 yes yes
2100583 CCBX715665 3045 0.9534 yes yes
2100584 CCBX715665 3045 0.9534 yes yes
2100585 CCBX715665 3045 0.9534 0.372 318 2.39 108 yes yes
2100586 CCBX715665 3045 0.9534 yes yes
2100587 CCBX715665 3045 0.9534 yes yes
2100588 CCBX715665 3045 0.9534 yes yes
2100589 CCBX715665 3045 0.9534 yes yes
2100590 CCBX715665 3045 0.9534 yes yes
2100591 CCBX715665 3045 0.9534 yes yes
2100592 CCBX715665 3045 0.9534 yes yes
2100593 CCBX715665 3045 0.9534 yes yes
2100594 CCBX715665 3045 0.9534 yes yes
2100595 CCBX715665 3045 0.9534 yes yes
2100596 CCBX715665 3045 0.9534 yes yes
2100597 CCBX715665 3045 0.9534 yes yes
2100598 CCBX715665 3045 0.9534 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100599 CCBX715665 3045 0.9534 yes yes
2100600 CCBX715665 3045 0.9534 0.385 327 2.67 116 9.91E-03 yes yes
2100601 CCBX715665 3045 0.9534 yes yes
2100602 CCBX715665 3045 0.9534 yes yes
2100603 CCBX715665 3045 0.9534 yes yes
2100604 CCBX715665 3045 0.9534 yes yes
2100605 CCBX715665 3045 0.9534 yes yes
2100606 CCBX715665 3045 0.9534 yes yes
2100607 CCBX715665 3045 0.9534 yes yes
2100608 CCBX715665 3045 0.9534 yes yes
2100609 CCBX715665 3045 0.9534 yes yes
2100610 CCBX715665 3045 0.9534 yes yes
2100611 CCBX715665 3045 0.9534 yes yes
2100612 CCBX715665 3045 0.9534 yes yes
2100613 CCBX715665 3045 0.9534 yes yes
2100614 CCBX715665 3045 0.9534 yes yes
2100615 CCBX715665 3045 0.9534 0.380 316 2.37 110 yes yes
2100616 CCBX715665 3045 0.9534 yes yes
2100617 CCBX715665 3045 0.9534 yes yes
2100618 CCBX715665 3045 0.9534 yes yes
2100619 CCBX715665 3045 0.9534 yes yes
2100620 CCBX715665 3045 0.9534 yes yes
2100621 CCBX715665 3045 0.9534 yes yes
2100622 CCBX715665 3045 0.9534 329 313 yes yes
2100623 CCBX715665 3045 0.9534 yes yes
2100624 CCBX715665 3045 0.9534 yes yes
2100625 CCBX715665 3045 0.9534 yes yes
2100626 CCBX715665 3045 0.9534 yes yes
2100627 CCBX715665 3045 0.9534 yes yes
2100628 CCBX715665 3045 0.9534 yes yes
2100629 CCBX715665 3045 0.9534 yes yes
2100630 CCBX715665 3045 0.9534 0.387 322 2.61 115 9.84E-03 yes yes
2100631 CCBX715665 3045 0.9534 yes yes
2100632 CCBX715665 3045 0.9534 yes yes
2100633 CCBX715665 3045 0.9534 yes yes
2100634 CCBX715665 3045 0.9534 yes yes
2100635 CCBX715665 3045 0.9534 yes yes
2100636 CCBX715665 3045 0.9534 yes yes
2100637 CCBX715665 3045 0.9534 yes yes
2100638 CCBX715665 3045 0.9534 yes yes
2100639 CCBX715665 3045 0.9534 yes yes
2100640 CCBX715665 3045 0.9534 yes yes
2100641 CCBX715665 3045 0.9534 yes yes
2100642 CCBX715665 3045 0.9534 yes yes
2100643 CCBX715665 3045 0.9534 yes yes
2100644 CCBX715665 3045 0.9534 yes yes
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Appendix I-1
Geonet Log

White Mesa Mill, Cell 4A
Blanding, UT

Geosyntec Consultants

Geonet Resin Roll Area Geonet Mass/Unit Thickness Carbon Tensile Strength Hydraulic Average Minimum Hydraulic MQA CQA
Roll No. Batch (SF) Density Area Black (MD) Transmissivity Thickness Thickness Transmissivity

No. (gm/cc) (lb/ft2) (mils) (%) (lb/in) (m2/s) (m2/s)
0.94 300 mils 2.0-3.0 (Min) 8E-03 300 mils (Min) 8E-03

1/100,000 1/100,000 1/100,000 no min 1/200,000 1/200,000 1/200,000

Manufacturer Quality Control Testing CQA Acceptance

2100645 CCBX715665 3045 0.9534 0.378 319 2.45 109 yes yes
2100646 CCBX715665 3045 0.9534 yes yes
2100647 CCBX715665 3045 0.9534 yes yes
2100648 CCBX715665 3045 0.9534 yes yes
2100649 CCBX715665 3045 0.9534 yes yes
2100650 CCBX715665 3045 0.9534 yes yes
2100651 CCBX715665 3045 0.9534 yes yes
2100652 CCBX715665 3045 0.9534 yes yes
2100653 CCBX715665 3045 0.9534 yes yes
2100654 CCBX715665 3045 0.9534 yes yes
2100655 CCBX715665 3045 0.9534 yes yes
2100656 CCBX715665 3045 0.9534 yes yes
2100657 CCBX715665 3045 0.9534 yes yes
2100658 CCBX715665 3045 0.9534 yes yes
2100659 CCBX715665 3045 0.9534 yes yes
2100660 CCBX72469 3045 0.9552 0.389 325 2.65 114 9.95E-03 yes yes
2100661 CCBX72469 3045 0.9552 yes yes
2100662 CCBX72469 3045 0.9552 yes yes
2100663 CCBX72469 3045 0.9552 yes yes
2100664 CCBX72469 3045 0.9552 yes yes
2100665 CCBX72469 3045 0.9552 yes yes
2100666 CCBX72469 3045 0.9552 yes yes
2100667 CCBX72469 3045 0.9552 322 314 1.09E-02 yes yes
2100668 CCBX72469 3045 0.9552 yes yes
2100669 CCBX72469 3045 0.9552 yes yes
2100670 CCBX72469 3045 0.9552 yes yes
2100671 CCBX72469 3045 0.9552 yes yes
2100672 CCBX72469 3045 0.9552 yes yes
2100673 CCBX72469 3045 0.9552 yes yes
2100674 CCBX72469 3045 0.9552 yes yes
2100675 CCBX72469 3045 0.9552 0.376 321 2.35 112 yes yes
27971001 EQUX621168 3045 0.9547 0.350 314 2.54 111 9.13E-03 346 331 1.26E-02 yes yes
27971002 EQUX621168 3045 0.9547 yes yes
27971003 EQUX621168 3045 0.9547 yes yes
27971004 EQUX621168 3045 0.9547 yes yes
27971005 EQUX621168 3045 0.9547 yes yes
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APPENDIX I-2 

CQA CONFORMANCE TEST RESULTS 

 

 

 

 

 

 

 

 

 

 







































 

 

 

 

 

 

 

 

 

 

 

APPENDIX J 

CONCRETE SPILLWAY 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX J-1 

DELIVERY TICKETS 

 

 

 

 

 

 

 

 

 

 

 















 

 

 

 

 

 

 

 

 

 

 

APPENDIX J-2 

LABORATORY TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 



    (435)260-9082
    (435)260-8421
  

Client: Geosyntec Consultants Job# Concrete
Project: Denison Mines Date# 6/17/2008

Cast Date Break Date Age 
(days)

Diameter 
(inch)

Height 
(inch) Max Load        Psi

Cell 4A Spillway N. West Corner 17-Jun 24-Jun 7 4 8 44,380 3,535
17-Jun 1-Jul 14 4 8
17-Jun 7/8/2008 28 4 8
17-Jun 8-Jul 28 4 8

Moab Testing Services               Concrete Testing

Compressive Strenght of Concrete Cylinders

785 Mccormick            Moab, Utah             (435)259-8104

Job Name  / Cylinder Labeled



 

 

 

 

 

 

 

 

 

 

 

APPENDIX K 

CONSTRUCTION RECORD DRAWINGS 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX L 

WARRANTIES 
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