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1.0 INTRODUCTION AND SUMMARY

This report provides a synopsis of the construction monitoring program

undertaken at Energy Fuels Nuclear, Inc. (Energy Fuels) White Mesa Uranium

project, for the comstruction of the Initial Phase of the tailings disposal
) operations. The White Mesa Uranium project, located in southeastern Utah

about 6 miles south of the town of Blanding is situated on White Mesa, a

relatively flat mesa bounded on the east of Corral Creek and on the west by

Westwater Creek.

The design of the dikes and cells, subsurface investigations, specifications,

o and related information have been presented previously in D'Appolonia Engi-
o neer's Report entitled "Tailings Management System" (D'Appolonia, 1979), _
amendments to the Engineer's Report, and responses to questions from the U.S.

Nuclear Regulatory Commission (NRC).

The Initial Phase includes earthfill dikes for Cell l-Initial (1-I), Cell lA-
Initial (1A-I, east arm of Cell 1-I), Cell 2, and Cell 3, and excavated Cells
1-1 and 2. These cells are used to retain uranium tailings in an area
southwest of the mill. The dikes were constructed using material excavated

i from the cell following topsoil removal. A detailed description of the dike
fill material, methods of construction, and final as-built conditions are

presented in Chapters 2.0 and 3.0 of this report.

Construction of the Initial Phase began on October 4, 1979 and was completed
on July 14, 1981. Construction was performed by Energy Fuels. Soils testing
for dike fill and construction monitoring was authorized by Energy Fuels and

performed by D'Appolonia Consulting Engineers, Inc.

] D'Appolonia personnel were on-site for construction monitoring and testing
from September 9, 1979 to May 27, 1980 except during winter months when no

fill was being placed.

SRS
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In general, the initital phase of the tailings disposal system was constructed

according to design specifications as outlined in the Engineer's Report

(D'Appolonia, 1979) and amendments to the report.

The operations that were

monitored by D'Appolonia are reported herein and elements of as-built con-

struction are shown on the figures presented.
Respectfully submitted,

el ) nisen

Richard J. Greenwood
Assistant Project Engineer

SO = O

Corwin E. Oldweiler
Project Engineer

Michael J, Ta(;}or M/XAAA

Vice President/Project Manager

RJG:CEO:MJT:par
Enclosures

DAPPOILONITIA




L\} B, st . o .

,

‘

o
=
LI

2.0 DIKE CONSTRUCTION

Construction of the Initial Phase of the tailings management system for the
White Mesa Uranium Project involved the construction of four earthfill dikes,
Cell 1-Initial (1-I), Cell 1A-I (arm of 1-I), Cell 2 and Cell 3 dikes, and two
tailings cells, Cell 1-I and Cell 2.

The location of these elements are shown on Figure 1. This section documents
the construction methods and procedures for the dike construction, fill
density testing and results, laboratory test results on fill samples, and dike
foundation investigations and test results. Description of cell construction

is  presented in Chapter 3.0.

2.1 FOUNDATION PREPARATION

2.1.1 Test Pits

Thirteen test pits were excavated along the centerlines of the four dikes,to
verify the foundation conditions and specifically to determine the extent and
characteristics of the calcareous zone as identified by Chen (1979), and shown
on Figure 1. The test pit logs are presented in Appendix A, plan locations,
are shown on Figure 1 and cross sectional locations with respect to the dike
profiles are shown on Figure 2. Disturbed and undisturbed samples were taken
of representative soil layers along with in-place density tests. The sample
types and locations and the results of the in-place density tests are pre-

sented on-the test pit logs.

2.1.2 Laboratory Testing

Laboratory tests were conducted on the test pit samples to determine the soil
classification, the amount of calcium carbonate (CaCO3) and its effect on the
soil strength when saturated with water or sulfuric acid. The following types
of tests were conducted.

o Grain Size Analysis

~ Sieve
- Hydrometer
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o Atterberg Limits
o Percent CaCO
o Consolidation—-Collapse

The first two tests listed are common classification type tests and were
conducted to determine soil types. The results are presented in Figures 3A,
3B, and 3C. These tests show that the soils are mostly ML and CL according to
the Unified Soil Classification System (USCS). This information correlates
well with information from previous site investigations (Chen 1978, Chen 1979;

and Dames and Moore 1978).

Percent CaCO3 tests were conducted to determine a quantitative value for the
calcareous materials encountered in the test pits. These tests were conducted
by mixing a known weight of soil with a measured volume of hydrochloride acid
(with a known concentration) which is sufficient to react and neutralize all
the éalcium carbonate in the soil. The next step is to add a base (NaOH) to
the solution until it becomes neutral (i.e., pH = 7.0). The percentage of
calcium originally in the soil (by weight) can be calculated with the weight
of soil and volume and concentration of the acid and base known. The results
of these tests are given on Table 1 and are discussed in the next paragraph

along with the results of the consolidation-collapse tests.

The consolidation-collapse tests were conducted to determine if significant
settlement or collapse of the soil structure would occur if it became satur-
ated with sulfuric acid seeping from a possible leak in the cell liner. Tests
were also conducted with water to assess the effect of the acid versus the
effect of strictly water. The tests were conducted by trimming a sample into
the consolidation ring, loading it in the consolidameter with a maximum load
of 2.0 or 2.5 tons per square foot, and then saturating the sample with either
water or sulfuric acid and recording the change in sample height. This test
procedure simulates the field conditions anticipated from loading the founda-
tion material with the earthfill and then saturating, The results of the
consolidation-collapse tests are given on Table 1. As shown, the maximum

percent collapse or strain measured with saturation was 1.9 percent. Most of
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the tests showed less than one percent strain from either water or acid

saturation.

Based on the results of these tests, removal of the foundation soil, in
general, was not required because castrophic collapse of the soils did not
occur during the testing. As discussed in the next section, selected areas in
the dike foundations were however excavated to bedrock to remove the highly

calcareous soils.

2.1.3 Foundation Excavations

Portions of the foundations for Cell 1-I and Cell 2 dikes were over—excavated
to remove the highly calcareous soil deposits. No highly calcareous zones
were found in the dike 3 foundation area. These over-excavated zones are
shown on the profiles on Figure 2. The soils in these zones were excavated
across the entire dike foundation width down to the top of bedrock. The

excavated soil was placed in stockpiles and not used for dike constructiom.

The surface of the bedrock in the over-excavated portions was thoroughly
cleaned using scrapers and road-type rotary sweepers. This was done to allow
inspection of the rock surface for possible open discontinuities which would

require remedial concrete filling prior to earthfill placement.

The cleaned rock surfaces were inspected and approved by an NRC representative

on October 18, 1979.

2.2 FILL PLACEMENT

2.2.1 Earthfill Construction

Fill placement was conducted using conventional earthfill construction
methods. Material for use in dike construction was obtained from borrow areas
within Cells 1-I and 2. The material was typically ripped and wet down
inplace to bring it up to the correct moisture content. Scrapers were used to

excavate, haul, and spread the material on the fill section in regular
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1ifts. Each lift was compacted using a tamping sheeps foot self-propelled
type compactor to achieve the necessary fill density. The types and numbers

of equipment used are given on Table 2.

2.2.2 Fill Placement on Rock Surfaces

Special procedures were utilized for placing the eafthfill against the cleaned
rock surfaces to enhance good tight contact between the bedrock surface and

the compacted earthfill and to fill surface fractures or voids.

The procedure utilized involved the following steps:

o Thoroughly wetting of the cleaned rock surface prior
* to fill placement.

o Placing a layer of fill, 4 to 6 inches thick (loose
measure) and wetting it to a moisture content of 4 to
5 percent above optimum.

o Compacting the fill with overlapping tracks of rubber
tired equipment such as loaded scrapers (Caterpillar
637D or equivalent).

This procedure was followed for the initial 1lift in each of the areas exca-
vated to rock. After the fill was built up above the rock surface, fill
placement and compaction procedures required by the construction specifica-

tions were followed.

2.2.3 Compaction Control

Control of fill compaction was maintained by daily inspection of fill place-
ment activities and procedures, and by conducting density tests on the
compacted fill material. The density tests were conducted using a nuclear
gauge (Troxler Model 3411B) and Washington Densometer, which was used as a

check on the nuclear gauge.

A summary of fill placement progress by day including general location of £il11
activity, estimated volume placed, and number of density tests performed is
given on Table 3. As shown, the average volume of fill placed per density

test ranged from about 600 to 1000 cubic yards.
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Compaction criteria used for fill control was based on record samples taken
from the borrow area prior to beginning £fill placement. Classification tests
and Modified Proctor density tests were conducted on the record samples to
determine compaction criteria. During fill placement, additional record

G samples were taken from the fills and classification tests conducted as a

check on material uniformity. The results of the record sample testing are
given on Tables 4 and 5. The Modified Proctor test results are shown on
Figure 4. A maximum dry density of 128 pounds per cubic foot was determined
to be the design density based on the initial record sample testing. Sub-
sequent classification and Proctor testing indicafed only minor variation in
£i1l material properties; therefore, the 128 pounds per cubic foot density
value was used as the design density throughout the project. The optimum
water content corresponding to the design density ranged from about 9 to 12
percent. Based on the above results, a dry density of 115 pounds per cubic
foot; corresponding to 90 percent of maximum modified proctor density and a
range of water content from 8 to 14 percent, corresponding to -1 to +2 percent
of optimum water content, was used as the requirement for fill placement,
however, latitude in fill material water content was allowed because the
nuclear gauge water content was determined to be higher than the oven dry
moisture content. This aspect is discussed in more detail in the next

section.

Results of the nuclear gauge density tests for each dike are presented on

Figures 5 through 8. These figures show each test made, including those which
did not pass the density and moisture requirement, and were recompacted or
reworked and recompacted. The individual test results, with comments, are
given in Appendix B. Figures 5 through 8 show that the majority of the tests
passed the compaction criteria and those which did not required remedial work

on the fill material.

2.2.4 Quality Assurance

Quality assurance of the compaction control density testing was maintained by

conducting density tests on a periodic basis with a Washington Densometer
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utilizing a rubber balloon. This independent density test method provided a
means to check the accuracy of the nuclear gauge. A density check test was
conducted by locating the Washington Densometer in the same location as the
nuclear gauge test (avoiding the nuclear gauge probe test hole). Therefore,

v the two tests were conducted in exactly the same material. The results of

Washington Densometer and nuclear gauge check tests are given on Table 6 and
plotted on Figure 9. These tests show that the nuclear gauge density test

results compared closely with the Washington Densometer.

The moisture content from the nuclear gauge tests were also checked by taking

f: a sample of the fill material tested and placing it in the oven. The compari-

son of oven dry versus nuclear gauge moisture contents is shown on Figure

j" 10. The least squares line on this figure show that the nuclear gauge

| moisture contents were about 1 to 2 percent higher than the oven dry moisture
contents. The higher nuclear gauge value was accepted for the fill testing
with the knowledge that it was higher than the actual value. Therefore, the
range of moisture content meeting the compaction criteria was increased by 1

percent and ranged from about 9 to 15 percent.

——
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3.0 CELL CONSTRUCTION

Inspection of cell construction for the Initial Phase of the Tailings Manage-
ment System involved Cell 1-I and Cell 2. D'Appolonia was involved with only
the construction of Cell 2. Items relating to Cell 1-I included in this
report are final cell excavation contours and liner test results. Both items
were provided by Energy Fuels. The remainder of this section discusses the

construction of Cell 2.

&5 3.1 INTRODUCTION

In general, the construction of Cell 2 was performed according to the drawings

and specifications as set forth in the Engineer's Report (D'Appolonia,
1979). Variations from these specifications are described herein and drawings

! of the revised conditions, where appropriate, are included in the appendices.

Construction of Cell 2 began on October 4, 1979 and was completed on May 3,

1980. Major elements of the conmstruction described herein include:

o Topsoil Removal
o Soil Excavation
o Rock Excavation

0 Preparation of Liner Bedding

o Installation of Underdrain System
I;J o PVC Liner Installation
o Liner Cover Placement

o Installation of Drain System

Monitoring of the comstruction operations was authorized by Energy Fuels

Nuclear and performed by D'Appolonia. D'Appolonia personnel observed cell
construction including topsoil stripping, soil excavation, rock excavation,
liner bedding preparation, liner placement, joint seaming and cover place-

ment. The liner related observations were concerned with assessing overall
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adequacy of procedures, but did not include inspection of individual liner
panels for physical integrity, nor testing field seams for bonding. Super-
vision and inspection of the liner installation and testing of factory and

field seams were performed by B.F. Goodrich of Akron, Ohio.

3.2 TOPSOIL REMOVAL

Removal of topsoil in the cell area shown on Figure 1, was performed by

_ excavating to a depth of approximately 12 inches below the ground surface.
;{ Two 637D and one 633D Caterpillar scrapers were utilized to excavate the soil
and place it in areas designated for topsoil placement. Signs were placed on

b the completed topsoil stockpiles for later identification and removal during

reclamation procedures,

3.3 SOIL EXCAVATION

Soil from within the cell area was utiliged as fill for dike construction and

- liner cover. Discussion of dike construction and presentation of test results
are presented in Chapter 2. Areas containing highly calcareous soils, as
shown on Figure 1, were excavated and placed in a separate stockpile area.
These calcareous soils comprised only a small percent of the total soil

excavated from the cell area.

The material excavated from the cell area and utilized as borrow for the fill

construction consisted of mixtures of red sandy silt and highly weathered

[ claystone. Borrow areas used for dike fill within the cells were ripped and

L prewetted using a D10 Caterpillar and a Allis-Chalmers 31 bulldozer with
attached ripper and a Klein K-700 and a Caterpillar Magnum 8000 water truck.
Scrapers and dump trucks were used to haul and spread the excavated material

on the fill for compaction.

3.4 ROCK EXCAVATION

Excavation of rock began upon completion of soil excavation. The rock
consisted of primarily sandstone with localized pockets of weathered clay-

stone. Excavation was performed by ripping the surface of the rock in
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successive stages with rippers attached to the D10 and Allis-31 bulldozers.
The depth of ripping, in any one stagé varied between 0.5 and 3 feet, and
continued until the approximate design elevation or ripping of the rock
surface was no longer possible. After initial ripping, the -material was
cross-ripped to reduce the rock size and material greater than about 12 inches
was transported by truck to the designated stockpile areas. Size of the rock

varied from approximately 6 feet to sand size particles.

' The remaining material was track walked with the bulldozers to reduce the
particle size to a gravel/sand mixture. This material was then used for the
bedding preparation as described in the following section. The large diameter
sandstone and some claystone rock was excavated and transported to the

stockpile areas for later use in designated rock fill areas.

The final cell contours after completion of excavation are presented on Figure

11 for Cell 2 and Figure 12 for Cell 1-I.

3.5 PREPARATION OF LINER BEDDING

The gravel/sand mixture from the rock excavation operation was used in the

preparation of the liner bedding. Caterpillar 825C sheepsfoot compactors were

used to crush the bedding material down to the comsistancy of a coarse sand.

Final compaction of bedding material was performed with a smooth drum vibra-
tory roller. Gradation of the in-place bedding material is shown on Figure
13. This method was used for both the cell bottom and the excavated and fill
slopes of the cell interior. Inspection of the bedding was performed by
D'Appolonia, Energy Fuels and B.F. Goodrich representatives. Areas of
protruding rock fragments were noted and recompacted or removed by hand.

Approval of excavated areas were given prior to liner placement.

3.6 UNDERDRAIN INSTALLATION

The installation of the underdrain system used for collection and detection of

leakage below the liner consisted of a:




1
i
{
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o Twelve (12) inch thick compacted sand layer on
upstream face of the downstream retention dike.

o Three (3) inch diameter PVC slotted pipe installed at
toe of sand layer.

o Twenty-four (24) inch diameter Drisco access riser
pipe and concrete support foundationm.

The sand blanket placed on the upstream face of Cell 2 dike, consisting of
gravely sand, was compacted with the smooth drum vibratory voller and in-place
density tests were performed on the compacted surface. Three tests were 
performed on the underdrain material placed and the results are:

o Dry density range —-- 114.9 to 113.5, average 114.5
pounds per cubic feet.

o Moisture content range —— 2.0 to 2.8, average 2.4
percent.

The three inch diameter PVC slotted pipe was installed at the toe of the
upstream face. At the lowest invert elevation of the drain pipe, at approxi-
mately the center of the cell on upstream toe of Dike 2, a tee connection was
installed and an extension to the access riser was made. A hole was made in
the liner to accomodate the extension and then a seal was made between the PVC
pipe and the PVC liner. This was performed at the recommendation of the B.F.

Goodrich manufacturer's representative.

Installation of the 24 inch diameter Drisco pipe access riser and concrete
support foundation were installed by excavating an area in the rock surface
approximately six inches deep with approximate 3:1 side slopes, with the
surface prepared according to the methods outlined in Section 3.5. The liner
was then placed over the excavated area and made to conform to the excavated
surface. A prefabricated concrete pad (support foundation) was placed on the

liner and the 24 inch access riser was connected to the pad and held in place
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until soil cover material could be placed and compacted to sufficient height

- to maintain the riser without added support.

} 3.7 LINER INSTALLATION
i b ) Placement of the PVC liner for Cell 2 began on April 8, 1980 and was completed

on April 26, 1980, with minor delays due to inclement weather. D'Appolonia
‘personnel were on~site from April 8, 1980 through May 1, 1980, inspecting the
fill placement on Cell 3 dike and also observing the installation of the PVC
liner. Installation of the PVC liner was performed under the direction and
supervision of the liner manufacturer's representative who reported directly

i; to Energy Fuels personnel.

D'Appolonia personnel observed the liner installation for Cell 2 including
liner .placement and joint seaming. The observations were concerned with

= assessing overall adequacy of procedures, but did not include inspection of
Ef individual panels for physical integrity, nor testing field seams for bond-
ing. These latter procedures were performed by the liner manfacturers

representatives.

! D'Appolonia personnel conferred with and advised the Energy Fuels' and liner
manufacturer's representatives concerning installation methods and proce-
gi dures. From our observations, the liner for Cell 2 appears to have been

installed in accordance with the guideline specifications.

RN

o Factory seam tests, quality control tests and field seam tests for the liner
used for Cell 2 are presented in Appendix C and Cell 1-I tests are presented

in Appendix D.

Lo 3.8 COVER PLACEMENT

As previouély described, qualifying soil excavated from the cell areas was
used as cover for the PVC liner. The cover was placed by creating a temporary
ramp at the northwest corner of Cell 2. This ramp, approximately three (3) to

four (4) feet thick was used to provide access onto the liner. The cover
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material was then transported from the borrow areas (Cell 1-I area used as

borrow for Cell 2 cover) across the ramp and spread onto the liner.

The cover material was spread onto the liner by small bulldozers with a

progressing pad of soil to protect the liner from damage. Energy Fuels

provided personnel to inspect cover placement and to identify any damage to
the liner. Areas damaged by the cover placement operation were immediately

repaired.

Upon completion of the cover, selected areas were checked for proper depth.

Depths varying from 12 to 24 inches were observed.

e 3.9 INSTALLATION OF DRAIN SYSTEM

L The drain system designed to dewater and consolidate the tailing was installed

‘ according to the guideline specifications as outlined in the Engineer's Report
ii (D'Appolonia, 1979). »

The drain system consisted of:

o Three 3-inch diameter unslotted sections of PVC pipe
under the access ramp area counnected to,

o 1200 feet of 3-inch diameter slotted PVC pipe with,

o Connecting 1.5 inch diameter slotted lateral drains at
50 feet center to center spacing.

All slotted sections of pipe were covered with a 12-inch thick berm of sandy
gravel. This material was identical to that material used for the blanket

drain on the Cell 2 slope.

The unslotted sections were attached to a 24-inch diameter Drisco pipe drain

B access viser, installed in the same manor as the underdrain access. riser, and

covered with compacted soil and rockfill.

IDAPPOILONILIA



LIST OF REFERENCES

o Chen and Associates, Inc., 1978, "Soil Property Study, Earth Lined Tailings
Retention Cells, White Mesa Uranium Project, Blanding, Utah", July 18, 1978.

Chen and Associates, Inc., 1979, "Soil Property Study, Proposed Tailings
Retention Cells, White Mesa Uranium Project, Blanding, Utah", January 23,
1979.

Dames and Moore, 1978, "Environmental Report, White Mesa Uranium Project, San
Juan County, Utah, For Energy Fuels Nuclear, Inc.", January 30, 1978, revised
May 15, 1978.

D'Appolonia Consulting Engineers, Inc., 1979, "Engineers Report, Tailings
_ Management System, White Mesa Uranium Project, Blanding, Utah", for Energy
b Fuels Nuclear, Inc., Denver, Colorado, June 1979.

,_(,.«—,.-.‘

DAPPOLONIA



TABLES

DAPPOILONIA



TABLE 1

CONSOLIDATION-COLLAPSE TEST RESULTS

INITIAL STRAIN
5 DEPTH  CaCO y d w  SATURATING  LOAD  SATURATION
TEST PIT SAMPLE (FEET) % (PCF) (%) FLUID (%) (%)
1 Bl 2.5 1.8 105.4 8.2 H,SO, 1.1 0.1
1 Bl 3.3 1.8 - 117 H,S0,, 9.6 -
1 Bl 3.3 1.8 - 8.7 H,0 9.3 0.1
: 1 B2 6.7 1.2 99.6 11.0 H,S0,, 4.0 1.2
- 1 B2 6.7 1.2 98.8 8.5 H,SO, 5.3 0.5
; 1 B2 6.7 1.2 98.7 8.3 H,0 1.6 1.1
L 3 - 4.5-7 1.2/0.51) 124.5 8.0 HyS0, 3.3 0.04
| 3 - 4.5-7 1.2/0.5  122.7 8.0 H,0 2.0 0.04
5_ 4 Bl 3.5 3.0 92.0  12.5 H,SO0, 8.0 0.6
4 Bl 3.5 3.0 102.7 11.9 H, S0, 1.3 0.1
: 4 Bl 3.5 3.0 99.9  11.7 H,0 3.1 1.9
4 B3 6.0 - 90.1 7.8 H,50, 8.0 0.1
| 4 B3 6.0 - 103.4 7.1 H,0 5.2 0.2
L 6 1 1.5-3.2 0.2 105.3 4.4 HyS0, 5.7 0.3
| 6 1 1.5-3.2 0.2 104.5 4.4 HyO 7.0 0.4
; 6 2 3.5-5.1 0.3 106.8 9.1 H,SO, 4.2 0.04
6 2 . 3.5-5.1 0.3 103.3 9.1 H,O 5.5 0.04
f 9 1 1.5-3.3 0.8 105.0 8.4 H,S0, 3.0 0.01
g 9 1 1.5-3.3 0.8 105.8 8.4 H,0 3.8 0.01
9 2 3.5-5.5 1.2 104.0 7.8 H,S0,, 2.7 0.0
9 2 3.5-5.5 1.2 102.1 7.8 HyO 4.8 0.0
11 - 2-4 1.6 101.1 3.0 H,S0, 4.6 0.5
s 11 - 2-4 1.6 100.2 3.0 - Hy 6.3 0.5
12 - 3-4.8 3.2/2.2 - 5.9 H, SO, 2.3 0.5
12 - 3-4.8 3.2/2.2  106.5 5.9 Hy0 4.7 0.1

(l)Values noted as X/Y indicate results of two tests.
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SIEVE ANALYSIS

CLEAR SIEVE |U.S. STANDARD SIEVE NUMBERS

OPENINGS
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PARTICLE DIAMETER IN MM

0.1 0.01 0.001 © .0.0001

COBBLES

e

GRAVEL

~SAND.

éda_rso |

fine

coarse] medium I fine

SILT AND CLAY FRACTION

70

100

PERCENT RETAINED BY. WEIGHT

SYMBOL

TEST PIT| SAMPLE

DEPTH (#t)

" SOIL_DESCRIPTION _______ JUSGS| LL.| PL,

—_——

3.3

STIFF RED SILT, SOME SAND AND CLAY,MOIST ML | 18.8| N.P.

11.0

82

6.0

MED. DENSE RED FINE SAND, SOME SAND 8CLAY,MOIST| SC [24.9] 7.7

9.6 1.

—n

4.5-70.

STIFF RED: SILT AND SAND, SOME CLAY,MOIST cmy 22.3[ 153

8.0

L
3
4

3.3

2.2

STIFF RED SILT, SOME SAND AND CLAY -} cL |24:1} 14.0

FIGURE 3-A

GRAIN SIZE ANALYSES
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APPENDIX A
TEST PIT LOGS
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LEGEND

SAMPLE NO.
{ AND TYPE
(" 1 Bag Sample From Test Pit Pitwall
ST1 3" Undisturbed Tube (Shelby) Sample
20 (Sample No. / Recovery)
| B2 Undisturbed Block Sample
I
e
2 USCS - Unified Soil Classification System

(Capital letters indicate lab test
classification; lower case letters

indicate visual field classification)

DA PPOILLONIA



TEST PIT CLASSIFICATION LOG

~ PROJECT NAME _WHITE MESA TEST PIT NO. __1 PAGE __1 oF __1
' PROJECT NUMBER _EMZ8-682B APPROX. ELEV. 5605 FT. DATE _9/13/79

- FIELD ENG./GEQ. C.E. Oldweiler

"\ OCATION _Sta=29+00 Dike 2; 5' South of centerline GROUNDWATER LEVEL DATA

DATE ACTUAL TIME DEPTH

EQUIPMENT USED _Backhoe & AC-31 Bulldozer

NOT ENCOUNTERED | X

o
= | uf 43
e | o DESCRIPTION “g REMARKS
B we a “Z
Q E% »n
<
[%2)
TOPSOIL, RED SILT, DRY> ROOTS 0.8' _
B B STIFF RED SILT, some sand and clay, moist, A
b= — calcareous, strong reaction to HCI. ML —
[_ I 3.0'Nuclear Gauge ]
- Bl _14.0'- 3' continuous calcareous layers, 1/2" §d =103.9 pef _|
max. thickness, parallel surface w =10.7%

Lo | s |

7.2'-Nuclear Gauge

S Density —
[ ' ¥d =104.2 pef

= — w= 10.7% -
10 _| 10.0'| _
C .L.IGHT GREEN SANDSTONE, medium to fine grained, NA

o calcareous cemented, moderately weathered Calcareous reaction  _|

10.5' throughout test pit.

T
I
|

Bottom of Test Pit

T
|
|

DAPPOLONIA



TEST PIT CLASSIFICATION LOG

PROJECT NAME _WHITE MESA TEST PIT NO. _2 PAGE 1 oF 1
PROJECT NUMBER _BM78-=682 R APPROX. ELEV. _5605_FT DATE -9/21/79

_ FIELD ENG./GEO. _C.E. Qldueiler

' LOCATION _Sta=21+00, Dike 2; 10' South of Centerline SFOUDWATER LEVEL SATA

DATE ACTUAL TIME DEPTH

EQUIPMENT USED —Backhoe

NOT ENCOUNTERED | x

o)
o T zg ag
W Wt DESCRIPTION a2 REMARKS
Cowkl o a g =
I o == »n

(<’§<
l— TOPSOIL, RED SILT, dry, roots 1.3 _
. —_ Stiff Red, Sandybs:i'.lt, Moist, Calcareous, Strbng ML —
| Reaction to HCL. 3.0' -Nuclear Gauge
, 1 Density
- 4.5" ¥d =104.5pct _
2 : W _=11.5%
r_ 5 Bottom of Test Pit-Too hard, camnot excavate —_
" with equipment '

T T
1 | 1
| | I




TEST PIT CLASSIFICATION LOG

' PROJECT NAMEWHITE MESA TEST PIT NO. 3

PROJECT NUMBER RMZ8-682B
' FIELD ENG./GEO. C.E.Qldweilex

i

“'LOCATION

APPROX. ELEV. _2602FT,

Sta 12+00, Dike 2:10' South of Centeriine

' \EQUIPMENT USED __Backhoe & AC-3] Bulldozer

PAGE 1 OF 1

DATE _9/13/79

GROUNDWATER LEVEL DATA

DATE ACTUAL TIME DEPTH

o NOT ENCOUNTERED | x
! gu
- o ng
i EE’ ;»’-’ DESCRIPTION a2 REMARKS
|v =7 | 22 Sa
oo &<
| | TOPSOIL, RED SILT, dry 0 8
| ] STIFF RED SILT & CLAY, some Sand, Moist, ]
3 _ Calcareous, strong reaction to HCL. ml ]
— 1 3.0'-Nuclear Gauge ]
- ] Density —
. ¥d =106.4pcf
=2 =sm w =14.1% —
o . 5.8'
- _30 STIFF RED SILT AND SAND, Some Clay, Moist, CL-ML —
/"2 | Calcareous, very strong reaction to HCL, 6.3"'-Nuclear Gauge
" greenish white calcareous deposits. Density
o _ ' yd =112.0pcf |
w =15.7%
Y 9.0’
: Bottom of Test Pit limit of Equipment




"TEST PIT CLASSIFICATION LOG

 PROJECT NAME _WHITE MESA TEST PIT NO. 4 PAGE 1 __oF__1
PROJECT NUMBER _EMZ8-682R APPROX. ELEV. 5595 FT DATE .9/11/79

' FIELD ENG./GEO. _C.E.Qodweiler

"LOCATION Sta. 6430, Dike 2: on centerline GROUNDWATER LEVEL DATA

DATE ACTUAL TIME DEPTH

EQUIPMENT USED BAckhoe & AC-=31 Bulldozer

NOT ENCOUNTERED | X

Sw iy

w> g

J DESCRIPTION a2 REMARKS

O.o o D

=z N7}

<
I"‘ TOPSOIL, RED SILT, dry Lo B

STIFF RED SILT, Some Sand & Clay, Moist _

P e — calcareous, strong reaction to HCL, several CL —
l_ white nodules of calcium carbonate.
P - Bi&l:. 3.5' - Nuclear gauge —
L . Density
o 5 ¥d =103.2pcf —
| w =14.1%
‘|' B2&B3 CL

2

L ‘ , 7.5
— Bottom of Tesj: Pit ‘ —

DAPPOLONIA



TEST PIT CLASSIFICATION LOG

' PROJECT NAME WHITE MESA TEST PIT NO. 5

PAGE _1___ OF

1

PROJECT NUMBER _RM78-682B APPROX. ELEV. 5610 FT

DATE 10/9/79

" FIELD ENG./GEQ. _C.E.Oldweiler
“LOCATION Sta=2+00, Dike 1-I: 10' South of centerline

EQUIPMENT USED _AC=31 Bulldozer

GROUNDWATER LEVEL DATA

DATE ACTUAL TIME

DEPTH

NOT ENCOUNTERED | X

du
Lo=_ Za “3
P ol > oam.
e B DESCRIPTION et REMARKS
ez | =8 S5
|~ |33
‘ Surface stripped for fill placement 1.0'
. — MEDIUM STIFF RED-BROWN, SILT, some Sand, sm —]
1 Slightly moist, Calcareous, Strong Reaction
l— - to HCL. -
-5 - |
R 6.3" ]
L _ Bottom of Test Pit-WHITE TO LIGHT YELLOW SAND- .

STONE, hard, well cemented.

S




TEST PIT CLASSIFICATION LOG

. PROJECT NAME WHITE MESA
PROJECT NUMBER _RM78-682B
. FIELD ENG./GEQ. C.E.Oldweiler

“LOCATION

TEST PIT NO. &

PAGE

APPROX. ELEV, 2604.5 FT

Stg 7+00Q,Dike 1-T; 1

00' North of Centerline

1 OF 1

DATE _11/7/79

GROUNDWATER LEVEL DATA

A TH
EQUIPMENT USED _AC-31 _Bulldozer DATE ACTUAL TIME| _ DEP
NOT ENCOUNTERED | X
du
Pl 43
el | JF DESCRIPTION o2 REMARKS
a~” | =2 Sa
(<’§<
Surface stripped 1.0'
- STIFF RED FINE SAND, Some Silt & Clay Moist SM ]
—ST1 —
=/20.5 —
- —{ST2 STIFF RED FINE SAND AND SILT, Some Clay, Moist | ML —
A.S 5 1 ]

Bottom of Test Pit




TEST PIT CLASSIFICATION LOG

PROJECT NAME _WHITE MESA TEST PIT NO. 7 PAGE 1 oF 1
PROJECT NUMBER RM78-6828 APPROX. ELEV. = DATE — =

. FIELD ENG./GEO. -

' LOCATION = 3 GROUNDWATER LEVEL DATA

EQUIPMENT USED DATE lACTUALTlME DEPTH

NOT ENCOUNTERED |

-
w
x_ Za 03
- w> Ja
! a l[;‘ - DESCRIPTION = REMARKS
L W e~ ' U))_
a <Etz o
<
N — Test Pit No. 7, has not excavated because it —
: was located in the over excavated area of Cell
b= - 1-I Dike. ) —
— — —ced
I _
E,
b
— — —

DAPPOILONIA



TEST PIT CLASSIFICATION LOG

. PROJECT NAME __White Mesa TEST PIT NO. 8 pace 1 oF __1
PROJECT NUMBER _/8-6828 APPROX. ELEV. — DATE -
" FIELD ENG./GEQ. ==
“'LOCATION — GROUNDWATER LEVEL DATA
DATE ACTUAL TIME DEPTH
EQUIPMENT USED —— : - :
NOT ENCOUNTERED |

N

_,5 T _ 3;— ug

gE | A DESCRIPTION a2 REMARKS

_};; b a .=

GOy <§:Z o X7, ]

| h

Test Pit No. 8 was not excavated because

l— ] it was located in the overexcavated area of ]

o Cell 1-I Dike. .
. §':f_i‘" — _

.




TEST PIT CLASSIFICATION LOG

White Mesa
RM78-682B

TEST PIT NO. ° PAGE L  OF
APPROX. ELEV. 5613 Feet pATE 11/7/79

- PROJECT NAME
PROJECT NUMBER
| FIELD ENG./GEQ. _C-E. Oldweiler

. 2+ i ~1; ! i
L OCATION Sta. 2+50, Dike 1A-I; 30' west of centerline SROUNDWATER LEVEL DATA

DATE ACTUAL TIME DEPTH

EQUIPMENT USED __AC-31 Bulldozer

NOT ENCOUNTERED | X

o.l.l.l

Sl a3
LB Jk DESCRIPTION og REMARKS
Foe a>™ 32 D>0;
l h
‘ Surface stripped 1.0
l_ MEDUIUM STIFF, RED FINE SAND AND SILT, some
[ —ST1 1 . ML —
:’ clay, moist
}_ 1/ 21 - !
ST2, | \EDTUM STIFF RED FINE SAND, some silt and SM
}-— 5 24 | clay, moist 5.5 T

— Bottom of Test Pit

T T
| ] I
] | |

T | T
|

W
1
l

e




. PROJECT NAME _White Mesa TEST PIT NO. 10

TEST PIT CLASSIFICATION LOG

PROJECT NUMBER _F78-6828 APPROX. ELEV, . 2385 feet

C.E. Oldweiler

. FIELD ENG./GEO.

PAGE 1 oF 1
DATE 9/25/79

LOCATION __Sta. 7400, Dike 3; on centerline GROUNDWATER LEVEL DATA
' EQUIPMENT USED __ AC-31 Bulldozer DATE _ |ACTUAL TIME] DOEPTH
_ NOT ENCOUNTERED _|
o
;I_! - | =t ag
1 %E i DESCRIPTION a2 REMARKS
l wi e a
<<
by
| Surface stripped for fill placement 1.0'
. STIFF RED-BROWN SILT AND SAND, moist ML Nuclear Gauge Densitie;
. ] : 2'- ¥ d=93.7 pef —
w=10.1%
"_ = —
; ST1 STIFF LIGHT GREEN AND WHITE SILTE AND SAND, 3 Xi___igsé; pef
T moist, calcareous CL T ]
o 5.0'
5 24
Bottom of Test Pit - White to light yellow
: ﬁ_ _ sandstone, well eemented, hard .




TEST PIT CLASSIFICATION LOG

~ PROJECT NAME __White Mesa TEST PIT NO. 11

PROJECT NUMBER R78-682B

APPROX. ELEV, 2383 feet

. FIELD ENG./GEQ, _C-E. Oldweiler

" LOCATION

PAGE __1 OF 1
DATE 9/25/79

Sta. 13+00, Dike 33 on centerline GROUNDWATER LEVEL DATA
- DATE ACTUAL TIME DEPTH
EQUIPMENT USED __AC-31 Bulldozer
NOT ENCOUNTERED | X
o}
= | uf
‘ EE JE DESCRIPTION a2 REMARKS
azT | =2 S
<
Stripped for fill placement 1.0'
T | VERY STIFF RED-BROWN SILT AND FINE SAND, some Nuclear Gauge Densities]|
71 clay, dry ML 2'- §d=97.0 pcf
w=3.9% —
04 5'- ¥d=104.0 pcf
P 4.6" w=5.0% —
.L‘ 5 — STIFF DARK RED SILT, some clay, moist, calcar- ml —
5| eous 6.2'
3 STIFF BROWN SILT AND SAND, moist, calcareous sm _

Lare

7.3'

Bottom of Test Pit - White to light yellow
sandstone, hard




TEST PIT CLASSIFICATION LOG

. PROJECT NAME __White Mesa TEST PIT NO. 12 PAGE ___1 __ OF 1
' PROJECT NUMBER ___RM78-682B _ AppROX. ELEV, 3584 feet DATE . 9/25/79

. FIELD ENG./GEO, _C:E. Oldweiler

‘k"LOCATION Sta. 21+00, Dike 3; on centerline

EQUIPMENT USED ._AC-31 Bulldozer

GROUNDWATER LEVEL DATA ~
DATE ACTUAL TIME DEPTH

NOT ENCOUNTERED | &

o
ul .
o | wt a3
! EE: Jk . DESCRIPTION _ Sg REMARKS
- Sa
< <
n

Stripped for fill placement 1.0

Fo- | -

STIFF TO VERY STIFF RED~BROWN AND FINE SAND,

) 7 some clay, dry, non—-calcareous ml Nt;lclear Gauge Densities)
l_ 2'- ¥d=95.8 pcf

' 3.7 w=3.37% =]
L ST1 : ~1/9=% d=
- 29 STIFF DARK RED SILT,some clay and fine sand, 3-1/2 Zd_;02%7 pef
"_ 5 moist, calcareous 4.9 ml W=o. 4k
o STIFF RED-BROWN SILT AND SAND, mo#ést, calcar-— Sm
— eous 6.2' v —
l— — Bottom of Test Pit - BROWN TO LIGHT YELLOW —

SANDSTONE, hard, well centered, non-calcareous




TEST PIT CLASSIFICATION LOG

PAGE _1 OF

DATE .. 9/25/79

| PROJECT NAME __White Mesa TEST PIT NO. 13
PROJECT NUMBER 1/8-682B  APPROX. ELEV __5600 feet

_ FIELD ENG./GEO. —C.E. Oldweiler

LOCATION __Sta. 27+00, Dike 3; on centerline

EQUIPMENT USED _AC-31 Bulldozer

GROUNDWATER LEVEL DATA

DEPTH

DATE JACTUAL TIME

NOT EENCOUNTERED | X

DEPTH

S )
~ | ce ag
N Wt DESCRIPTION et REMARKS
- | 32 S
- &~
El— Stripped for fill placement 1.0’
_ VERY STIFF RED-BROWN SiLT, some clay, dry, mi ]
EL_ blocky 2.8
AR STIFF RED-BROWN SILT, some fines and moist, L
- alcareous ml Nuclear Gauge Densities |
- T 1°¢ 3'-¥d=101.1 pcf
l__ 5 ] w=6.0% —_—
:. 7'-¥d=106.3 pcf
- w=7.5% —
- — 7.3' —
5 VERY STIFF RED-BROWN SILT, some clay, moist, ml ]

calcareous, mottled white

12.0'

Bottom of Test Pit - Limit of equipment and
test pit size
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g The BFGoodrich Company Address Reply To:
‘ Engineerad Products Group Dept. 1914
500 South Main Street Bldg. WHB=3

Akron, Ohio 44318

e R i . i
ot

LA W A e A July 10, 1980

Mr. Harold Roberts

Energy Fuels Nuclear, Inc.
3 Park Central, Suite 900
Denver, CO 80202

Dear Mr. Roberts:
L RE: IABCRATORY TEST REPORTS/BLANDING, UTRAH PROJECT

Please find the enclosed lab testing reports for the 30-mil PVC lining
material being installed at the Blanding, Utah site. The enclosed reports
~ include: (1) Factory Seam Tests for blankets 061 thru 216, (2) Field
i SeamTestsforallblarﬂcetsinstalledmCellII,and(B)Quality
L Control Tests for 2,250,000 sq. f£t. of calendered roll gocds.

Per our ccnversations in late May 1980, 148 blankets were required to
1ine Cell IT and 10 blankets rsamain on site for installation in Cell I.
The original estimate for lining requirements in Cell I was 2,407,000
sq. ft. or 119 blankets. In total, based on this estimate, your order
will require 5,408,500 sq. f£t. or 121,300 sq. f+. more than the original
amount on P.O. No. B-1329.

If you are in agreement with the above, please make arrangements to
have a change order issued to us at your earliest convenience. If
you have any questions, please contact me. Thank you.

Very truly yours,

Ve .
’ '/4

e 1T
e e
Creighton T. Marcott
Product Specialist

Envircrmental Products

kh

Enclosure

ce: K. J. Gray
J. E. Simbeck
R. Ward
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[ The BFGoodrich Company
: Engineered Products Group
Oak Grove

P.O.Box 657

Marietta, Ohio 45750
3736611

February 19, 1980

= LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 271181 Representing 271169-271200
Blanket Number: 005
Physical Property Requirement Test Results Test Method
+
?hickness, Inches .030 -.003 .030-.031 Gauge
Léecific Gravity - 1.26
. insile Strength, psi L 2300 Min. ‘ 2615 ASTM D882
! , T 2300 Min. 3545
» Modulus, psi L 1350 Average 1332 ASTM D882
T 1350 Average 1215
Ultimate Elongation, ¥ L 300 Min. 480 - ASTM D882
: T 300 Min. ' 530
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D882
P T 175 Min. 210+
e
| Graves Tear, #/Inch L 300 Min. 431 ASTM D1004
H i¢ T 300 Min. 394
|
Water Extraction, % .30 Max. +0.14 ASTM D1239
© (24 Hrs. at 23°C)
volatility, Z .70 Max. 0.67 , ASTM D1203
o _ 4
- mpact Cold Crack, -20 F 5 Failures/10 Max. 2 Failures ASTM D1790
ﬁardness, Shore A 94 Average 92 ASTM D2240
" imensional Stability, Z L - -2.8 ASTM D1204
T - +1.3 (212°F/1 Hr.)
/7 \

‘/'l‘sx_w-.-_u . ()\I\LJ\‘

Thomas R. Ward
Sr. Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this l9th day of February 1980.

V]/Z/Z,/‘ 7;/’. %Z’- 1, ’cﬁbl/é
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The BFGoodrich Company
Engineered Products Group

Oak Grove
P.0.Box 657
Marietta, Ohio 45750

3736611 February 19, 1980

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 271265 Representing 271243-271284
Blanket Number: 010
Physical Property Requirement Test Results Test Method
;11ckness, Inches .030 * 003 .0296-.0302 Gauge
ébec1f1c Gravity - 1.27
{»n511e Strength, psi L 2300 Min. 2715 ASTM D882
T 2300 Min. 2635
| )0% Modulus, psi L 1350 Average 1330 ASTM D882
C T 1350 Average 1240
' ttimate Elongation, Z L 300 Min. 525 ASTM D882
: T 300 Min. 560
. lmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
; T 175 Min. 210+ :
rraves Tear, #/Inch L 300 Min. 418 ASTM D1004
| T 300 Min. 428
Water Extractionm, A .30 Max. +0.09 ASTM D1239o
b : (24 Hrs. at 23 °C)
I vVolatility, % .70 Max. 0.62 ASTM D1203
P o
. mpact Cold Crack, -20 F 5 Failures/10 Max. 3 Failures ASTM D1790
‘"ardness, Shore A 94 Average 93 ASTM D2240
=
“Pimensional Stability, 2 L - ~2.4 ASTM D1204
T +1.1 (212°F/1 Hr.)

7@ R0

Thomas R. Ward
Sr. Product Engineer
THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
?ﬁ Subscribed in my presence and sworn to before ne this 19th day of February 1980.

//é/s/"‘ //l'//én’va/-ﬂ%

. " -

Notary Public in and for said County

Mary M. Farmsworth

WMo M Aemen Tonmiroe Ane ER 1QR?
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The BFGoodrich Company
Engineered Products Group

Ock Grove

P.0O.Box 657

Maristta, Ohio 45750 .

3736611 February 19, 1980

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)
Customer : Energy Fuels Nuclear

Roll Number : 271223 Representing 271201-271242
Blanket Number: 027

Physical Property Requirement Test Results Test Method
. 'hickness, Inches .030 £.003 .0307-.0312 Gauge
répecific Gravity - 1.25
| ‘ensile Strength, psi L 2300 Min. 2595 ASTM D882

T 2300 Min. 2490

007 Modulus, psi L 1350 Average 1285 ASTM D882
o T 1350 Average 1210
| 1ltimate Elongation, % L 300 Min. 505 ASTM D882
t T 300 Min. 550
| lmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
* T 175 Min. 210+
| “raves Tear, #/Inch L 300 Min. 413 ’ ASTM D1004
B T 300 Min. 421
. Water Extraction, % .30 Max. +0.08 ASTM D1239

E (24 Hrs. at 23°C)

 Volati1ity, Z .70 Max. 0.58 ASTM D1203
;meact Cold Crack, -20°F 5 Failures/10 Max. | 2 Failures ASTM D1790
lardness, Shore A 94 Average 92 ASTM D2240
tﬁimensional Stability, 2 L - -2.2 ASTM D1204

T - +1.0 (212°F/1 Hr.)

’ﬂmQ Whke

Thomas R. Ward
Sr. Product Engineer

B THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
gi Subscribed in my presence and sworm to before me this 19th day of February 1980.

v;bfLZici L;ﬂ ;7/A7@ L/L1ﬁ4/(

Sotarz/Public in and for said County

Vars W Tarncrnrerh
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The BFGoodrich Company
|’ Engineered Products Group

Oak Grove

P.O.Box 657

Marietta, Ohio 45750
3736611 .

|
(
[
18
{
<

February 19, 1980

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : _Energy Fuels Nuclear

_ Roll Number : 271307 Representing 271285-271326
: Blanket Number: 047

Physical Property Requirement Test Results Test Method
™ickness, Inches .030 £.003 .0309-.0313 Gauge
%becific Gravity - 1.26
' 2nsile Strenmgth, psi L 2300 Min. 2915 ASTM D882
L T 2300 Min. 2830
' uZ Modulus, psi L 1350 Average 1415 ASTM D882
- T 1350 Average 1340
~1timate Elongation, 7% L 300 Min. 550 ' ASTM D882
E T 300 Min. 585
Flmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
L T 175 Min. 210+
Graves Tear, #/Inch L - 300 Min. 411 ASTM D1004
- T 300 Min. 429
b
Water Extraction, % .30 Max. +0.09 ASTM D1239
) (24 Hrs. at 23°¢)
Volatility, % .70 Max. 0.66 ASTM D1203
: (o] ' .
~ mpact Cold Crack, -20 F 5 Failures/10 Max. S5 Failures ASTM D1790
_Hardness, Shore A 94 Average 93 ASTM D2240
_inensional Stability, Z L - -2.0 ASTM D1204

T - +1.0 (212°F/1 Br.)

—

. ‘ -

/_' » «/L\—"v_:_.g ’ LL-*-MK
Thomas R. Ward

Sr. Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTION, SS:
Subscribed in my presence and sworm to before me this 19th day of Febfuary 1980.

72w 77 jZénoLuL



. The BFGoodrich Company
£ Engineered Products Group

Ook Grove
P.O.Box 657
Marietta, Ohio 45750

3736611 February 22, 1980

_LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)
Customer : Energy Fuels Nuclear

Roll Number + 271349 Representing 271327-271368
Blanket Number: 065

Physical Property Requirement Test Results Test Method

. T —

hickness, Inches .030 -.003 .0296-.0304 Gauge

;ﬁpecific Gravity - ) 1.27

}fensile Strength, psi L 2300 Min. 2785 ASTM D882

o T 2300 Min. . 2785

..00% Modulus, psi L 1350 Average 1445 ASTM D882
T 1350 Average 1345 :

1timate Elongation, % L 300 Min. 475 ASTM D882

T 300 Min. 565

| !lmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
T 175 Min. 210+

| iraves Tear, #/Inch L 300 Min. 425 ASTM D1004

b ' T 300 Min. 375

?}ater Extraction, % .30 Max. +0.10 ASTM D1239

o ’ ‘ (24 Hrs. at 23°C)

“Tolatility, % .70 Max. 0.69 ASTM D1203
?impact Cold Crack, -20°F S Failures/10 Max. 4 Failures ASTM D1790
?}axdness, Shore A 94 Average 93 ASTM D2240
 §imensiona1 Stability, 72 L - =2.4 ASTM D1204
T - +1.0 (212°F/1 Hr.)

u “'\""‘\’-' P\*- -4/1\

Thomas R. Ward
Sr. Product Engineer
?.gg.’I'HE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
» Subscribed in my presence and sworm to before me this 22nd day of February 1980.

_/

///'2.""w//’{ o jfb/- ; .er " l':“
Notary Public in and for said County

Marv M  Farncwnrth
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The 8FGoodrich Company
Engineered Products Group

Oak Grove

P.O.Box 657
Maristta, Ohio 45750
3736611

Product Number:
Customer :
Roll Number
Blanket Number:

"Physical Property

nickness, Inches

~ pecific Gravity

Tensile Strength, psi L
. T
100% Modulus, psi L
{ T
‘Ultimate Elongation, % L
Elmendorf Tear, gm/mil L
‘ T
Graves Tear, #/Inch L

T

(0
[
[

{_Jater Extraction, 7%

. Volatility, %
~ Impact Cold Crack, -20°F

' Hardness, Shore A

' Dimensional Stability, % L
T

April 30, 1980

LABORATORY TEST REPORT

64-03-3730-92-3 (30 Mil PVC Sheet)
Energy Fuels Nuclear

271391 Representing 271369-271406 & 201767-201770

035

Test Results Test Mefhod

: Reguirement

L
.030 -.003

.0280-.0292 Gauge
1.26 BFG Method 8-012
2300 Min. 2857 ASTM D882
2300 Min. 2581
1350 Average 1354 ASTM D882
1350 Average 1104
300 Min. 475 ASTM D882
300 Min. 535
175 Min. 210+ ASTM D689
175 Min. 210+
300 Min. 351 ASTM D1004
300 Min. 369
.30 Max. +0.14 ASTM D1239 o
(24 HBrs. at 23°0C)
.70 Max. 0.55 ASTM D1203
5 Failures/10 Max. 0 Failures ASTM D1790
94 Average 91 ASTM D2240
-2.6 ASTM D1204

| +0.9 (212°F/1 Hr.)

Thomas R. Ward
Sr. Product Engineer

“ tHE STATE OF OHIO, COUNTY OF WASHINGION, SS:

Subscribed in my presence and

sworn to before me this 30th day of April, 1980.
[ 7 2, /’
e T DygrmaterTe

Notary/ Public in and for said County
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LR The BFGoodrich Company
SN Engineered Products Group
L - QOak Grove
P.O.Box 657
Mariefta, Ohio 45750 April 30, 1980
3736611

LABORATORY TEST REPORT

Product Number: 64=03-3530-92-4 (30 Mil PVC Sheet)

Customer : . Energy Fuels Nuclear
Roll Number : 263412 Representing 263393-263414
Blanket Number: 067
'f; : Physical Property Requirement Test Results Test Method
 Laickness, Inches . .030 Z.003 .0302-.0306 Gauge
Soecific Gravity 1.26 BFG Method 8-012
‘rensile Strength, psi L 2300 Min. 2818 ASTM D882
T 2300 Min. T 2623
'.00% Modulus, psi L 1350 Average 1437 ASTM D882
T 1350 Average 1614
.ltimate Elongation, 7% L 300 Min. 525 ASTM D882
T 300 Min. 370
. lmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
T 175 Min. , 210+
_ raves Tear, #/Inch T L 300 Min. 415 ASTM D1004
T 300 Min. 422
i"f";
| Jater Extraction, 7% .30 Max. +0.14 ASTM D1239
(24 Hrs. at 23°C)
Tolatility, % .70 Max. 0.37 ASTM D1203
- Impact Cold Crack, -20°F 5 Failures/1l0 Max. 1 Failure ASTM D1790
\‘dardness, Shore A 94 Average 94 ASTM D2240

Jimensional Stability, % L -4.4 ASTM D1204

T ‘ : {? 4.8 (212°F/1 Er.)

Thomas R. Ward
_ Sr. Product Engineer
"'THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this 30th day of Apii;{k%o.

oy
/%ZZ‘Z% W/' ‘//}"7 997 47TL7
Notar¥ Public in and for said County




BEF

s The BFGoodrich Company
] Engineered Products Group
Oak Grove
P.O.Box 657 .
Marietta. Ohio 45750 April 30, 1980
373-6611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number . 282917 Representing 282891-282932
Blanket Number: © 073
Physical Property Requirement Test Results Test Method
_aickness, Inches .030 2.003 .0278-.0294 Gauge
Specific Gravity 1.27 BFG Method 8-012
’Tensile Strength, psi L 2300 Min. 3188 ASTM DR82
L ' T 2300 Min. 2968
100% Modulus, psi L 1350 Average 1520 ASTM D882
‘ T 1350 Average 1400
Ultimate Elongation, % L 300 Min. 483 ASTM D882
: T 300 Min. 487
'Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
o T © 175 Min. 210+
‘Graves Tear, #/Inch L 300 Min. 395 ASTM D1004
- T 300 Min. 412
UJater Extraction, 7 -~ .30 Max. +0.15 ASTM D1239 o
. (24 Hrs. at 23 C)
' Jolatility, % .70 Max. 0.48 ASTM D1203
 Impact Cold Crack, =20 F 5 Failures/10 Max. 2 Failures ASTM D1790
mﬁardness, Shore A 94 Average ' 94 ASTM D2240
' Dimensional Stability, % L -1.6 ASTM D1204
T +0.7 (212°F/1 Hr.)

-

v 0
%MQLLM
Thomas R. Ward
Sr. Product Engineer

'THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my. presence and sworn toO before me this 30th day of April, 1980.

7
72’44 2 ‘//3’?’)3@{4'?"’%&/

- Y o Sy S
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The BFGoodrich Company

Engineered Products Group
Oak Grove
P.0.Box 657
Marietta, Ohio 45750 April 30, 1980
3736611
LABORATORY TEST REPORT
Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)
Customer : Energy Fuels Nuclear
Roll Number : 284049 Representing 282933-282938 & 284036-284071
Blanket Number: 94
- Physical Property ~ Requirement Test Results Test Method
r ' +
t}ickness, Inches .030 -.003 .0299-.0306 Gauge
Snecific Gravity 1.26 BFG Method 8-012
Lensile Stremngth, psi L 2300 Min. 2836 ASTM D882
- T 2300 Min. 2715
_J0% Modulus, psi L 1350 Average - 1285 ASTM D882
T " 1350 Average 1165
. Ltimate Elongatiom, % L 300 Min. 560 ASTM D882
T 300 Min. 600
Emimendorf Tear, gm/mil L 175 Min. 210+ ' ASTM D689
T 175 Min. 210+
raves Tear, #/Inch L 300 Min. 423 ASTM D1004
h T 300 Min. 396
| ater Extraction, % .30 Max. +0.13 ASTM D1239
(24 Brs. at 23°C)
olatility, % .70 Max. 0.67 ASTM D1203
Impact Cold Crack, -20°F 5 Failures/1l0 Max. 0 Failures ASTM D1790
\.ardness, Shore A 94 Average 91 - ASTM D2240
;Wimensional Stability, 2z L -2.8 ASTM D1204

T +1.1 (212°F/1 Hr.)

Z}Z2v-£/ ,L*E@NJ\

Thomas R. Ward
Sr. Product Engineer

| '“HE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this 30th day of April, 1980

Iz 70 e *mﬂz,?”t

Notary Public in and for said County
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. The BFGoodrich Company
i Engineered Products Group
Qak Grove
P.O.Box 657
Marietta, Ohio 456750 April 30, 1980
3736611
LABORATORY TEST REPORT
Product Number: 64-03=-3730-92-3 (30 Mil PVC Sheet)
Customer : ' Energy Fuels Nuclear
Roll Number : 282857 Representing 201771-201772 & 282851-282890
Blanket Number: 109
Physical Property Requirement Test Results Test Method
_ hiclness, Inches .030 £.003 .0287-.0295 Gauge
 (“pecific Gravity 1.26 BFG Method 8-012
‘fensile Stremgth, psi L 2300 Min. 2822 ASTM D882
T 2300 Min. _ 2960
{LOOZ Modulus, psi L 1350 Average 1454 ASTM D882
‘ T 1350 Average 1356
| Jltimate Elongatiom, % L 300 Min. 435 ASTM D882
T 300 Min. 500
| Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
T 175 Min. 210+
| Graves Tear, #/Inch L 300 Min. 412 ASTM D1004
_ T 300 Min. 393
L , ‘
' | |Water Extraction, yA .30 Max. +0.15 - ASTM D1239 |
P (24 Hrs. at 23 C)
Volatility, % .70 Max. 0.69 ASTM D1203
Impact Cold Grack, -20°F 5 Failures/10 Max. 5 Failures ASTM D1790
. < Hardmess, Shore A 94 Average 9 ASTM D2240
" Dimensional Stability, Z L 4 -1.8 ASTM D1204

T +0.7 (212°F/1 Hr.)

I L2

“Thomas R. Ward
Sr. Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and SWOID to before me this 30th day of April, 1980.
A

, % /
Spes I Apmolrai

Notary/Public in and for said County
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J The BFGoodrich Company
G o Engineered Products Group
" Qak Grove
P.O.Box 657
Marietta, Ohio 46750 May 19, 1980
3736611

. LABORATORY TEST REPORT

g Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

. Customer : Energy Fuels Nuclear

P Roll Number : 281831 representing 281822-2818350
and 286279-286290

. Blanket Number: 145 and 146
: ‘ Physical Property Reguirement Test Results Test Method
:Tfihkness, Inches .030 f.003 _ .0295-.0306 Gauge
Sﬁéc1f1c Gravity . 1.25 BFG Method 8-012
;Tq_slle Strength, psi L 2300 Min. 2841 ASTM D882
v L 2300 Min. 2461
'1(°% Modulus, psi L 1350 Average 1231 ASTM D882
A T 1350 Average 1147 '
‘Mrimate Elongation, 2 L 300 Minm. 590 ASTM D882
e T 300 Min. 580
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
. T 175 Min. 210+
Graves Tear, #/Inch L 300 Min. 390 ASTM D1004
o T 300 Min. 391
| W_:er Extractiom, % .30 Max. +0.17 ASTM D1239
i ' : . (24 Hrs. at 23°C)
v, latility, % .70 Max. 0.53 ASTM D1203
:5 Inpact Cold Crack, -20°F 5 Failures/10 Max. 2 Failures ASTM D1790
| H ‘cdness, Shore A | 9 Average 93 ASTM D2240
. Dimensional Stability, % L | -2.0 ASTM D1204
L T +1.0 (212°F/1 Er.)

BFGoodrich Company
Fabricated ymer Products

;azzdvﬂae ,L&)S‘u$‘

Thomas R. Ward
Sr. Product Engineer

E STATE OF OHIO, COUNTY OF WASHINGTON, SS:
' Subscribed in my presence and sworn to before me this 19th day of May 1980.

‘ : //ﬂa?"' 177 'f("m/ué'r'

Notary”?ubllc in and for said County




BF

‘ The BFGoodrich Company
S Engineered Products Group
o Oak Grove
P.O.Box 657
Marietta, Chio 45750 May 19, 1980
3736611 .

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 286303 representing 286291-286332
Blanket Number: 174
Physical Property Requirement Test Results Test Method
Y clmess, Inches .030 %.003 ©.0306-.0310 Gauge
 Specific Gravity 1.26 BFG Method 8-012
‘Te sile Stremgth, psi L 2300 Min. 2797 ASTM D882
- T 2300 Min. 2489
1¢( % Modulus, psi L 1350 Average 1058 ASTM D882
" T 1350 Average _ 989
Ul*+imate Elongatiom, 7% L 300 Min. 635 ASTM D882
' T 300 Min. 617
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
: T 175 Min. 210+
Graves Tear, #/Inch L 300 Min. 391 ASTM D1004
- T 300 Min. 338
Wéter Extraction, 7% .30 Max. +0.16 ASTM D1239
- (24 Hrs. at 23°C)
- Vilatility, % .70 Max. ‘ 0.62 ASTM D1203
L »act Cold Crack, -20°F 5 Failures/10 Max. 0 Failures ASTM D1790
Hardness, Shore A 94 Averége 91 ASTM D2240
' © nemsional Stability, % L -2.5 ASTM D1204

T +1.3 (212°F/1 Hr.)

BFGoodrich Company :
Fabricat Polymer Products

e L DN

"Thomas R. Ward
Sr. Product Engineer

1'E STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this 19th day of May 1980.[
/1

77:’@0/517 ¥, 7‘//"’/’"/04//’?‘17/

Notarg Public in and for said County
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G The BFGoodrich Company
8 Eng?numd Products Group
Ock Grove
P.O.Box 657
Marietta, Ohio 45750 May 19, 1980
373-6611
LABORATORY TEST REPORT
Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet
Customer : Energy Fuels Nuclear .
Roll Number : 281789 representing 281780-281821
Blanket Number: 194 and 195
Physical Property Requirement Test Results- Test Method
. TI ickness, Inches .030 *.003 .0308-.0317- . Gauge
szpecific Gravity 1.26 ' BFG Method 8-012
 7{ 1sile Stremgth, psi L 2300 Min. 2951 ASTM D882
T 2300 Min. 2538
1/ %%Modulus, psi L 1350 Average 1323 ASTM D882
“ T 1350 Average ‘ 1242
" .imate Elongatiom, Z L 300 Min. | 607 ASTM D882
' : T 300 Min. 553
' E'mendorf Tear, gm/mil L 175 Min. 210+ ASTM- D689
Graves Tear, #/Inch L 300 Min. 385 ASTM D1004
53 T 300 Min, 408
. Water Extraction, % .30 Max. , +0.18 ASTM D1239
: 53 (24 Hrs. at 23°C
| Volatility, % .70 Max. 0.66 ASTM D1203
) I pact Cold Crack, -20°F 5 Failures/10 Max. 5 Failures . ASTM D1790
é Hardness, Shore A 94 Average 94 ASTM D2240
T mensional Stability, % L -1.5 ASTM D1204
: T | +0.5 (212°F/1 Hr.)

BFGondrich Company
Fabricated lyger Products

Z}étmwuha LL)GLACK\

Thomas R. Ward
Sr. Product Engineer

14E STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 19th day of May 1980.

A 4
7_/_/4?2{'25-4 _777 ;4/2 pr 1Y ﬂ—nI/{

e e s mememA OmrtTIter




. The BFGaedrich Company

RS Engineered Products Group

‘ Oak Grove .

P.Q.Box 657 May 19, 1980
Marietta. Ohio 45750

3736611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear

Roll Number : 286344 representing 286333-286349
and 287456-287480

Blanket Number: 200
Physical Property Requirement Test Results - Test Method
n «cimess, Inches .030 003 .0304-.0307 Gauge
Spec:..f:Lc Gravity 1.25 BFG Method 8-012
;T‘ Lsile Strength, psi L 2300 Min. 2657 ASTM D882
- T 2300 Min. 2565
1 )2 Modulus, psi L 1350 Average 1133 ASTM D882
: T 1350 Average , 1065
mieimate Elongation, % L 300 Min. 580 ASTM D882
? T 300 Min. 628
- Elmendorf Tear, gm/mil L 175 Min. 210+ . ASTM D689
o T 175 Min. 210+ ‘
' Graves Tear, #/Inch L 300 Min. 359 ASTM D1004
i T 300 Min. 383
: Water Extractiom, % .30 Max. +0.16 ASTM D1239
L (24 Hrs. at 23°C)
| tllatility, % .70 Max. 0.54 ASTM D1203
T—pact Cold Crack, -20°F 5 Failures/10 Max. 0 Failures , ASTM D1790
. hardness, Shore A 94 Average 94 ASTM D2240
! mensional Stability, %Z L. ' -2.0 ASTM D1204 -
L T : _. +0.5 (212°F/1 Er.)

BFGoodrich Company

E,‘?b ca ted ,Folymer Products
/ﬂ A

4 -L“MJ(-. L\.’L\p\
Thomas R. Ward

Sr. Product Engineer.

+AE STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this 19th day of May 1980.

Vi, . 7/ ﬂmazmw/




The BFGoodiich Company

. T Engineered Products Group
P Ock Grove
P.O.Box 657
Marietfa, Ohio 45750
3736611
February 19, 1980
Sk LABORATORY TEST REPORT
f
FACTORY SEAM STRENGTH
Product Number: 64-50-3730-92-9 .
Description . 30 Mil PVC Fabricated Blankets (135' X 150')
. Customer : Energy Fuels Nuclear
,? _ Blanket Number Material Strength1 Seam Strengthl Percentage
001-012 96.5 77.0
96.0 73.0
87.0 76.5
92.5 75.5
95.0 77.0
Average 93.4 75.8 81.2
013-024 94.5 77.0
89.5 77.0
91.0 78.5
87.5 78.0
. 87.5 77.5
! Average 90.0 77.6 86.2
025-036 94.5 76.0
b 94.0 76.5
g P 95.0 76.5
L 89.0 78.0
P 90.5 76.0
Average 92.6 76.6 82.7
037-048 88.0 70.0
87.0 73.0
89.5 : 72.5
89.0 74.0
90.5 73.0
Average _ 88.8 72.5 81.6

1 Testing in accordance with ASTHM D882

(continued)
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The BFGoodrich Company

i e Engineered Products Group
Oak Grove
P.Q.Box 657
Marietta, Ohio 45750
373-6611
- February 19, 1980
- LABORATORY TEST REPORT : Page 2
FACTORY SEAM STRENGTH
{
bl Product Number: 64-50-3730-92-9
- Description : 30 Mil PVC Fabricated Blankets (135' X 150')
%7 Customer : Energy Fuels Nuclear
Blanket Number Material Strengthl Seam Strengthl . Percentage
049-060 84.4 76.2
(o i 93.0 78.0
@ 90.5 78.0
‘ 90.0 71.8
89.0 78.4
76.5 85.6

Average 85.6

1 Testing in accordance with ASTM D882

BFGoodrich Company
Fabricated olymer Products

Jﬁw ot Wb

Thoumas Richard Ward

TRW:mbf

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 19th day of February 1980.

/]
WL g N TN 1ot

Notary Public in and for said County

Mary M. Farnsworth
My Comm. Expires August 31, 1982



’ »
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’ F

The BFGoodrich Company
= Engineered Products Group
Oak Grove
P.O.Box 657
Maristta, Ohio 45750
373-8611 April 30, 1982
LABORATORY TEST REPORT
FACTORY SEAM STRENGTH
Product Number: 64=50-3730-92-9
. Description . 30 Mil PVC Fabricated Blamkets (135' X 150")
; Customer : Energy Fuels Nuclear
;. Blanket Number Material Strength(#) Seam Strength(#) Percentage
| 061-072 68.0 54.8
67.5 53.0
68.5 52.4
68.0 60.4
69.8 53.6
Average 68.4 54.8 80.1
073-084 79.0 67.2
83.8 67.0
80.2 63.2
72 . 4 61 ° 4
80.0 63.0
Average 79.1 64.4 81.4
= . ‘
L 085-096 82.8 68.4
84.2 68.5
85.8 68.8
80.6 69.0
83.6 70.0
Average . _ 83.4 68.9 82.6
097-108 85.0 65.2
86.2 65.0
83.0 70.0
84.5 68.2
78.8 67.0

Average ' 83.5 67.1 80.4



BF

. The BFGeodrich Company
5! a8 Engineered Products Group
‘ Oak Grove
P.0.Box657
Marietfa. Ohio 45750 :
373-8611 April 30, 1980
; LABORATORY TEST REPORT
i ! ; .
?ﬁ FACTORY SEAM STRENGTH Page 2
» Product Number: 64=50-3730-92-9
- Description  : 30 Mil PVC Fabricated Blankets (135' X 150")
; Customer : Energy Fuels Nuclear
5; g; Blanket Number Material Strength(#) Seam Strength(#) Percentage
109-120 79.8 61.8
81.6 68.2
83.0 65.0
79.2 67.5
83.8 68.2
Average 81l.5 66.1 8l.1
121-132 79.0 64.5
73.8 60.0
71.8 61.8
76.5 61.0
78.5 60.5
Average 75.9 61.6 81l.2
b 133-144 76.2 64.6
e 78.2 66.0
78.8 67.6
77.8 64.2
78.0 68.8
éﬁ Average 78.0 66.2 84..9

Thomas R. Ward
Sr. Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 30th day of April, 1980.
) .
/
7 i i T a0l <
Notary Public in and for said County




. BF

The BFGoodrich Company
= Engineered Products Group
: Ock Grove
P.O.Box 657
Marietta, Ohio 45750
373.6611 May 30, 1980
LABORATORY TEST REPORT
FACTORY SEAM STRENGTH
Product Number: 64=-50-3730-92-9
Description : 30 Mil PVC Fabricated Blankets (135' X 150")
Customer : Energy Fuels Nuclear
{.  Blanket Number Material Strength(#) Seam Strength(#) Percentage
145-156 72.2 60.0
70.2 64.0
72.4 63.8
70.0 60.4
70.0 61.8
Average 71.0 62.0 87.3
157-168 75.8 63.5
72.0 60.2
76.5 60.5
77.0 59.2
76.0 60.2
Average 75.5 60.7 80.4
?’\i 169-180 7650 6500
|- 78.5 63.2
80.0 65.8
79.0 64,2
71.5 60.0
Average 77.0 63.6 82.6
181-192 - 69.4 62.0
78.5 58.8
73.5 59.0
76.2 61.8
77.2 59.8
. Average 75.0 ' 60.3 80.4

(continued)



. _BF .

: The BFGoodrich Company
" Engineerad Products Group
S Ock Grove
P.O. Box 657
Marietta, Ohio 45750 May 30, 1980
373-6611
LABORATORY TEST REPORT . Page 2
o ‘ FACTORY SEAM STRENGTH
Product Number: 64-50-3730-92-9 }
Description . 30 Mil PVC Fabricated Blamnkets (135' X 150")
Customer : Energy Fuels Nuclear
1’ Blanket Number  Material Strength(iH) Seam Strength(#) Percentage
| 193-204 - 75.2 60.0
- 74.8 61.8
73.0 59.8
70.2 60.2
76.2 60.5
Average 73.9 60.5 81.9
205-216 79.8 63.8
81.0 64.0
77.5 60.5
80.0 69.5
l 77.0 67.0
. Average 79.1 65.0 82.2

BFGoodrich Company
Fabricated Polymer Products

}/ ? \\ 4
- \ “ Ao Sn "‘k
/,’// M) 7

-

Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 30th day of May 1980.

1 T A - 4

~ ~ . I T ,—;;] . P ,7/
. ", ’ i §o—— ”
Sl e A A o R

Notary Public in and for said County

Mary M. Farnsworth
My Comm. Expires August 31, 1982



BF

The BFGoodrich Company
Engineered Products Group

Oak Grove

P.Q.Box 657

Marieita, Ohio 46750 -
3736611

May 19, 1980

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Production Number: 64-50-3730-92-9
Description : 30 Mil PVC Blankets
Customer : Energy Fuels Nuclear

Field Sample Material Strength(#) Seam Strength(#) Percentage

A 80.2 73.0
80.0 73.0
78.2 72.2
78.0 69.5
79.0 73.8
Average 79.1 } 72.3 91.4
B , 74.0 65.0
77.0 65.0
77.5 - 61.8
73.8 64.0
79,0 64.2
Average 76.3 64.0 83.9
C 79.5 69.0
75.0 62.5
77.8 60.5
75.8 61.0
76.0 64.0
Average 76.8 © 63.4 82.6

(continued)




___BF

: The BFGoodrich Company
- Engineered Products Group

Oak Grove
P.O.Box 657
Marietia, Ohio 45780

373-8611 May 19, 1980

LABORATORY TEST REPORT Page 2
FIELD SEAM STRENGTH
Product Number:  64-50-3730-92-9
Description : 30 Mil PVC Blankets
Customer : Energy Fuels Nuclear
@ﬁ Field Sample Material Strength(#) Seam Strength(#) Percentage
D 77.0 58.0
70.5 65.8
69.5 67.8
72.5 61.0
68.0 64.0
Average 71.5 63.3 88.5

BFGoodrich Company
Fabricated Polymer Products

TSN
A“““Lix s;i_k@ga(_

Thomas R. Ward

THE STATE OF OHIO, COUNTY OF WASHINGTON,‘SS:

Subscribed in my presence and sworn to before me this 19th day of May 1980.

‘7%'&2%' 77, 72/7'34%‘&

Notary/Public in and for said County

Mary M. Farnsworth
My-Comm. Expires August 31, 1982



.BF_

The BFGoodtich Company
Engineered Products Group

Oak Grove

P.0.Box 657

Marietta, Ohio 45750
373-6611

June 4, 1980

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number: 64-50-3730-92-9
Description . 30 Mil PVC Blankets

Customer : Energy Fuels Nuclear
Field Sample Material Stremngth(i#) Seam Strength(#) Percentage

E . : 87.8 67.5
89.0 74.0
86.0 72.0
87.0 70.2
86.0 68.0

Average 87.2 70.3 80.6
F 75.0 70.0
77.0 75.0
76.8 76.2
76.8 72.0
74.8 78.5-

Average 76.1 74.3 97.6
e G : 89.0 69.5
[ 82.0 71.5
- 83.8 71.5
82.2 76.0
87.0 76.0

Average 84.9 72.9 85.9
B . . 82.0 73.2
81.8 72.8
75.8 74.6
79.5 73.4
81.0 72.2

Average 79.9 73.2 91.6
I 83.0 64.5
86.0 66.0
88.0 74.5
85.5 - 72.0
. 87.5 67.5

Average 86.0 ) 68.9 80.1

(continued)



BF

} The BFGoodrich Company
i Engineered Products Group

Oak Grove

P.0O.Box 657
Marietta, Ohio 45750
373-6611

June 4, 1980

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number:

Description

Customer

Field Sample

64=50-3730-92-4

.+ 30 Mil PVC Blankets
Energy Fuels Nuclear

Material Strength(#)

Average
K
Average
3 L
?
- Average
M
Average
N
Average

78.0
75.0
79.5
83.0
84.0
79.9

79.5
80.0
78.0

(continued)

Seam Strength(#)

68.5
68.5
72.5
73.5
76.0
71.8

69.5
78.0
~75.0
77.5
77.0
75.4

67.5
68.0
73.0
66.0
67.0
68.4

65.5
67.0
65.5
63.0
67.0
65.6

73.0
71.0
71.5
72.0
71.5
71.8

Page 2

Percentage

89.9

90.4

87.3

88.4

96.1



.BF.

The BFGoodrich Company
£ Engineered Products Group

Oak Grove

P.0O.Box 657
Marietta, Ohio 45750 June 4, 1980 Page 3
373-6611 :

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number: 64=-50-3730-92-4
Description .+ 30 Mil PVC Blankets

Customer : Energy Fuels Nuclear
b Field Sample Material Strength(i#) Seam Strength(#) Percentage
0 86.5 72.5
72.0 72.5
81.0 73.0
78.0 67.5
' 87.0 76.5
Average 80.9 72.4 89.5
P 82.0 74.0
79.5 75.0
83.0 75.5
81.0 75.5
76.5 75.0
Average 80.4 75.0 93.3
Q 78.0 74.0
83.0 75.5
. 79.5 77.8
- 71.0 73.0
w 84.0 74,5
Average 79.1 75.0 94.8
R 85.0 71.8
72.5 73.5
78.0 74.0
85.0 74.0
82.0 ' 73.5 :
Average 80.5 72.9 . 90.6

BFGoodrich Company
Fabricat lymer Products

, k/\.)’t/\(yk

Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 4th day of June 1980.
- 1 N - K4 / 3

~ LN —- v .., oy
f,/bi.' - ’ R o -




BF.

S The BFGoodrich Company
P Engineered Products Group
Qak Grove
P.Q.Box 657
Marietta, Ohio 45750
3736611

June 16, 1980

b LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number: 64-~50-3730-92-9
Description + 30 Mil PVC Blankets

g Customer : Energy Fuels Nuclear
kA ' : .
Field Sample Material Stremgth(#) Seam Strength(#) Percentage
S 80.5 70.2
86.0 78.2
‘ 50.0 _ 75.5
Lo —_— 85.5 76.5
- °5.5 76.0
Average 87.5 75.3 86.0
T 90.5 75.0
90.0 69.5
83.5 73.0
88.5 71.5
92.0 71.0
§ Average 88.8 72.0 8l.1
U 88.5 76.2
I 87.8 75.8
i 86.0 71.0
91.5 70.2
88.5 73.5
Average 88.5 _ 73.3 82.8
v 8l1.5 75.0
90.0 73.8
86.0 - 72.0
83.8 76.2
84.0 74.5
Average 85.7 74.3 86.6
W 79.5 70.0
82.0 74.0
87.3 72.0
84.0 72.0
83.0 71.0

Average 83.2 71.8 86.3



BF . .

The BFGoodrich Company

Engineered Products Group
Oak Grove
P.O.Box 657
Marietta, Ohio 45750
373-6611
. June 16, 1980
e LABORATORY TEST REPORT . Page 2
4 .
FIELD SEAM STRENGTH
_ Product Number: 64-50-3730-92-9
g Description : 30 Mil PVC Blankets
f Customer : Energy Fuels Nuclear
| Field Sample Material Strength(#) Seam Strength(#) Percentage
X 4 91.5 72.0
83.0 71.0
83.0 72.0
80.0 72.5
82.0 72.0
Average 83.9 71.9 85.7
Y 85.8 69.0
91.8 72.0
) 92.0 73.5
84.5 72.5
87.5 70.5
Average 88.3 71.5 81.0
z 91.8 78.2
89.5 72.5
84.0 75.2
91.5 78.0
91.0 80.4
Average 89.6 76.9 85.5
AA 87.5, ’ 68.0
86.2 - 64.6
84.0 77.8
86.0 77.2
91.0 75.6
Average 86.9 72.6 83.5
BB 92.0 74.5
90.0 72.6
92.5 77.2
86.0 77.5
88.0 80.0

Average 89.7 76.4 85.2



" BF.

Yl The BFGoodrich Company
S _ Engineered Products Group
| Ock Grove
P.O.Box 657
Maristta, Ohio 45750
3738611 June 16, 1980
- LABORATORY TEST REPORT Page 3
Eod
FIELD SEAM STRENGTH
Product Number: 64-50-3730-92-9
Description : 30 Mil PVC Blankets
Customer : Eunergy Fuels Nuclear
;+ Field Sample Material Strength(#) Seam Stremgth(#) Percentage
P ('-'.,“ .
R cc 88.8 78.8
: 84.5 78.0
87.5 77..0
91.5 76.6
91.5 73.2
Average 88.8 s S 76.7 o 86.4
DD 82.0 69.0
87.0 72.0
86.0 70.0
87.0 72.0
86.0 71.0
Average 85.6 70.8 82.7
EE 82.0 73.5
90.5 74.0
84.5 71.8
81.5 - 75.8
76.0 80.5
Average 82.9 75.1 90.6
FF 81.0 79.5
-83.0 79.0
85.8 72.0
i 86.5 73.0
E 80.5 _ 74,0
Average 83.4 75.5 90.5

BFGoodrich Company
Fahrzcateé’?olymer Products
: Z‘M\/\ U\J’-\r)\.
Thomas R. Ward

Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscribed in my presence and sworn to before me this 1l6th day of June 1980.
) A
Tl T T i YA

Notary Public in and for said County




APPENDIX D
PVC LINER TEST DATA CELL 1-I

DAPPOILONIA



energy fuels nuclear,inc.

executive offices « suite 900 « three park central.s 1515 arapahoe « denver, colorado 80202 « (303) 623-8317

September 22, 1981

Mr. Cory Oldweiler

Assistant Project Engineer
D'Appolonia Consulting Engineers
7400 South Alton Court
Englewood, Colorado 80112

[ Dear Cory:

I am enclosing the Factory Seam Tests, Quality Control Tests
; and Field Seam Test results for the PVC liner material
| installed in Cell 1-I, White Mesa Project. These results are
to be included in the final Construction Report.

. The drawings showing the final as-built contours of Cell 1-I
5 should be available within two weeks.

If you have any questions, please call me.

Very truly yours,

Senior Project Engineer

HRR/J£
o Enc.

cc: MDV, DKS, CEB



B - .  FERevTT

The BFGoodrich Company Address Reply To:
* Engineered Products Group Dept. 1914

500 South Main Street . _
Akron, Ohio 44318 Bidg. WHB-3

February 17, 1981

Mr. Harold Roberts

Energy- Fuels Nuclear, Inc.
3 Park Central - Suite 900
Denver, CO 80202

Dear Mr. Roberts:

RE: IABORATORY TEST REPORTS - BLANDING, UTAH PROJECT

Please find enclosed the lab testing reports for the 30-mil PVC lining
material for installation at® the Blanding, Utah site. The enclosed
reports include: 1) Factory Seam Tests for blankets 217 through 278 and,
2) Quality Control Tests for 1,750,000 ft.2 of calendered roll goods.

Please advise Jon Simbeck or me on a time frame for installing the balance
of approximately 2.4 million ft.2 for this project.

Sincerely yours,

AN Lo

L. N. Cifoni
Product Specialist
Envirommental Products

Enclosure

cc: J. E. Lang
C. T. Marcott
J. E. Simbeck



~'n

The BFGoodrich Company
Engineered Products Group
i - Oak Grove
I P.O.Box 657
! Marietta, Ohio 46750
373-6611 - February 4, 1981

LABORATORY TEST REPORT

Product Number: 64~-03-3730-92-3 (30 Mil PVC Sheet)

g Customer : Energy Fuels Nuclear
' Roll Number : 281739 Representing 281736-281779
Blanket Number: 121
Physical Property Requirement Test Results Test Method
? Trickness, Inches .030 +.003 .0304-.0310 Gauge.
1{ §§Ecific Gravity - 1.25 BFG Method 8-012
1 nsile Strength, psi L 2300 Min. 2708 ASTM D882
b T 2300 Min. 2497
1 0% Modulus, psi L 1350 Average 1129 ASTM D882
; T 1350 Average 1065
| T timate Elongatiom, ¥ L 300 Min. 600 ASTM D882
iy ' T 300 Min. 609
F'mendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
3 T 175 Min. 210+
Graves Tear, #/Inch L 300 Min. 365 ASTM D1004
5 T 300 Min. 340 '
Water Extraction, % .30 Max. +0.17 ASTM D1239
P (24 Hrs.at 23°C)
" Volatility, % .70 Max. 0.69 ASTM D1203
fxpact Cold Crack, -20°F 5 failures/10 Max. 0 failures ASTM D1790
1 irdness, Shore A 94 Average 92 ASTM D2240
Dimensional Stability, % L ~2.4 ASTM D1204
, T . +0.3 (212°F/1 Hr.)
. e /‘

K
Thomas R. Ward
Senior Product Engineer

W02 STATE OF OHIO, COUNTY OF WASHINGTON, SS:
Subscribed in my presence and sworn to before me this 4th day of February 1981.

T2, . F 2z

Mary M. Farnsworth Notary PAblic in and for said County

T . S U WP SR By | TQRY




~1

The BFGoodrich Company

Engineered Products Group

£ Oak Grove

L P.Q.Box 657

Marietta, Ohio 45750 February 4, 1981
373-6611 :

LABORATORY TEST REPORT

% Product Number: 64—03—3730-92—3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 284091 Representing 284072-284113
Blanket Number: 239
Physical Propér;y Requirement Test Results Test Method
. Thickness, Inches .030 +.030 .0300-.0312 Gauge
- 8. scific Gravity . 1.25 BFG Method 8-012
8 € .
! Tensile Strength, psi L 2300 Min. 2722 ASTM D882
;o T 2300 Min. 2508
| 100% Modulus, psi L 1350 Average 1185 ASTM D882
o T 1350 Average © 1113
' Ultimate Elongation, 7% L 300 Min. 548 ASTM D882
f T 300 Min. 552
; élmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
o T 175 Min. 210+
. Graves Tear, #/Inch L 300 Min. 377 ASTM D1004
, T 300 Min. 368
| Water Extractiom, % .30 Max. +0.20 ASTM D1239
(24 Hrs.at 23°C)
. Vlatility, % .70 Max. 0.66 ASTM D1203
1 ﬁ’pact Cold Crack, -20°F 5 Failures/10 Max. 1 failure ASTM D1790
. Hardness, Shore A 94 Average 90 ASTM D2240
. L _mensional Stability, Z L =-3.0 ASTM D1204
T — +1.1 (212°F/1 Hr.)

- ,/. 4
L)/ e :

s \ \
AU R R SO

Thomas R. Ward
Senior Product Engineer

TUE STATE OF OHIO, COUNTY OF WASHINGION, SS:

fﬁSubscribed in my presence and sworn to before me this 4th day oﬁ/ﬁebruary 1981.
L Vi

Wﬂ" P T ume mﬁ{

Notary Pgﬁlic in and for said County

. ﬁ_ry M. Farnsworth
My Comm.Expires August 31, 1982



BF

The BFGoodrich Company
Engineered Products Group
[ Oak Grove
P.O.Box 657
Marietta, Ohio 45750 February 4, 1981
373-6611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 285138 Representing 284114-284135
and 285138-285157 '
Blanket Number: - 171
PHysical Froperty Requirement Test Results Test Method
' ﬂﬁéckness, Inches .030 £.003 ' .0298-,0311 Gauge
f Specific Gravity 1.24 BFG Method 8-012
- Toasile Stremgth, psi L 2300 Min. 2736 ASTM D882
? T 2300 Min. 2634
f 1 0% Modulus, psi L 1350 Average 1221 ASTM D882
T 1350 Average - 1139
! imate Elongatiom, % L 300 Min. 540 ASTM D882
T 300 Min. 590
; % mendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
S T 175 Min. 210+
¢ ‘aves Tear, #/Inch L 300 Min. 366 ASTM D1004
K T 300 Min. 387
W ter Extractiom, % .30 Max. +0.18 : ASTM D1239
b (24 Hrs. at 23°0)
V. latility, % - .70 Max. " 0.68 ASTM D1203
impact Cold Crack, -20°F 5 Failures/10 Max. 0 Failures ASTM D1790
,  Ejrdness, Shore A 94 Average 90 ASTM D2240
" Pimensional Stability, % L ‘ -2.5 ASTM D1204
‘ o
. "\ +l 7 (212°F/1 Hr.)
. J"\l—; -\.,’; \l L’.— e ‘\_

Thomas R. Ward
Senior Product Engineer

E. STATE OF OHIO, COUNTY OF WASHINGTON, SS:

Subscrlbed in my presence and sworn to before me this 4th day of February 1981.
u’e?(

T Y. oo neivs

Notary Pyéllc in and for said County

Mar<ss M. Farnsworth



=i

The BFGoodrich Company
; Engineered Products Group
R Qak Grove
P P.O.Box 657 February 4, 1981
Marietta, Ohio 45750
373-6611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : ‘ Energy Fuels Nuclear

Roll Number : 285175 Representing 285158-285190
and 281727-281735

Blanket Number: 103
Physical Property Requirement Test Results Test Method
5 Thickness, Inches .030 £.003 .0288-.0295 Gauge
© Spacific Gravity ) 1.24 ' BFG Method 8-012
. T/ 1sile Strength, psi L 2300 Min. 2830 ASTM D882
[ T 2300 Min. 2896
' 1 )% Modulus, psi L 1350 Average 1309 ASTM D882
‘ T 1350 Average 1359
" timate Elongation, % L 300 Min. 530 ASTM D882
i T 300 Min. 555
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
T 175 Min. 210+
' Graves Tear, #/Inch L 300 Min. 395 ASTM D1004
| T 300 Min. 397
f} Water Extraction, % . .30 Max. +0.25 ASTM D1239
P e ~ (24 Hrs.at 23°C
" Volatility, % .70 Max. 0.63 ASTM D1203
I pact Cold Crack, -20°F . ‘5 Failures/10 Max. 0 Failures ASTM D1790
F-rdness, Shore A 94 Average 93 © ASTM D2240
Dimensional Stability, % L -2.2 ASTM D1204
T ~, +0.8 (212°F/1 Hr.)
'x Je\.‘"vq .1 _"YL\ LR

[Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTION, SS:

aubscrlbed in my presence and sworn to before me this 4th day of February 1981.

WZZZ J‘/’ . # (L {Z//’?M/(/f'f{

Notary Public in and for said County

1 ry M. Farnsworth
My Comm.Expires August 31, 1982
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The BFGoodrich Company
Engineered Products Group

[ Oak Grove

P P.O.Box 657 '
Marietta, Ohio 45750 February 4, 1981
373-6611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 170012 Representing 169988-170029
Blanket Number: 215 and 216
Physical Property Requirement Test Results Test Method -
| Thickness, Inches .030 £.003 .0300-.0311 Gauge
7 Specific Gravity T 1.26 BFG Method 8-012
'T{ isile Stremgth, psi L 2300 Min. 2947 ASTM D882
S T 2300 Min. 2650
- 107% Modulus, psi L 1350 Average 1262 ASTM D882
3 T 1350 Average 1175
U?+<imate Elongation, % L 300 Min. 640 ASTM D882
e T 300 Min. 605
' Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
5 T 175 Min. 210+
. Graves Tear, #/Inch L 300 Min. 393 ASTM D1004
Co T 300 Min. 400
Water Extraction, % .30 Max. +0.18 ASTM D1239
[ (24 Hrs.at 23°C)
| Volatility .70 Max. 0.52 ASTM D1203
If;act Cold Crack, -20°F 5 Failures/10 Max. 0 Failures ASTM D1790
H-vdness, Shore A 94 Average 92 ASTM D2240
; Dimensional Stability, %7 L o -2.6 ASTM D1204
T - oA Vo +1.2 (212°F/1 Hr.)
. % .
1= i e RS ST

- R e S

Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTION, SS:

giéubscribed in my presence and sworn to before me this 4th day of February 1981.

ﬁﬁﬁ’lﬁ ‘/)77‘ ‘(f/} At 2l T L

Notary Public in and for said County

Mary M. Farnsworth
My Comm.Expires August 31, 1982
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The BFGoodrich Company
Engineered Products Group

Oak Grove

P.O.Box 657
Marietta, Ohio 45750 February 4, 1981

373-6611

LABORATORY TEST REPORT

~

N Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
- Roll Number : 170053 Representing 170030-170071
Blanket Number: : 257
Physical Property Requirement Test Results Tést Method
| Thickness, Inches | .030 +.003 .0303-.0310 " Gauge
Sicific Gravity : 1.26 BFG Method 8-012
T. 1sile Strength, psi L 2300 Min' 2840 ASTM D882
‘ T 2300 Min. 2679
- 1M7% Modulus, psi L 1350 Average 1294 - ASTM D882
P T 1350 Average 1213
Ultimate Elongation, 7% L 300 Min. 585 ASTM D882
i T 300 Min. 590
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
; T 175 Min. 210+
. Graves Tear, #/Inch L 300 Min. 399 ASTM D1004
i T 300 Min. 410
“ Water Extractiom, % .30 Max. +0.19 ASTM D1239
E | (24 Hrs.at 23°C)
" Volatility, % .70 Max. 0.52 ASTM D1203
If;act Cold Crack, -20°F 5 Failures/1l0 Max. 2 Failures ASTM D1790
Hardness, Shore A 94 Average 93 ASTM D2240
5 Dimensional Stability, %2 L . -1.5 ASTM D1204
T : ~—~ +0.6 (212°F/1 Hr.)
s L ;
“o %‘r\-..—_: )\ &_\ [N N

Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGTON, SS:

aubscrlbed in my presence and sworn to before me this 4th day of February 1981.

%{/J Tt /77’ ¥4z{fm,ﬂ///’”

Notary Jﬁbllc in and for said County

Mory M. Farnsworth
My Comm.Expires August 31, 1982



BF

The BFGoodrich Company
Engineered Products Group

2 Ock Grove _
- P.O.Box 657 " February 4, 1981
Marietta, Ohio 45750
373-6611 .

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

g L Customer : Energy Fuels Nuclear
i Roll Number : 178181 Representing 170072-170077 .
: and 178156-178191
Blanket Number: 264 & 265
Physical Property Requirement ‘ Test Results Test Method
. Thickness, Inches .030 £.003 .0303-.0317 ) Gauge
2 Sgécific Gravity 1.27 BFG Method 8-012
T¢ isile Strength, psi L 2300 Min. 2622 ASTM D882
e T 2300 Min. 2483
1( % Modulus, psi ' L 1350 Average 1066 _ ASTM D882
; T 1350 Average 1038
1" ~imate Elongation, % L 300 Min. 555 ASTM D882
b T 300 Min. 575
| Elmendorf Tear, bm/mil L 175 Min. 210+ ASTM D689
I T 175 Min. 210+
Graves Tear, #/Inch L 300 Min. 337 ASTM D1004
P T 300 Min. 368
| Water Extraction, % .30 Max. +0.21 ASTM D1239
‘ ?‘ (24 Hrs.at 23°C)
| Volatility, % .70 Max. 0.70 ASTM D1203
| T sact Cold Crack, -20°F 5 Failures/10 Max. 1 Failure ASTM D1790
H-rdness, Shore A 94 Average ) 85 ASTM D2240
. Dimensional Stability, % L 1.8 ASTM D1204
T _ N +0.7 (212°F/1 Hr.)

\

. ’ .
PN Ve e ) R T VN

l/

Thomas R. Ward
Senicr Product Engineer

© " STATE OF OHIO, COUNTY OF WASHINGTON, SS:

%{aubscrlbed in my presence and sworn to before me thls 4th day of February 1981

Tl F. F ot e

Notary,Public in and for said County

M_ry M. Farnsworth
My Comm. Expires August 31, 1982



BF

The BFGoodrich Company .
Engineered Products Group
fe Oak Grove
P.O.Box 657 ; February 4, 1981
Marietta, Ohioc 45750
373-6611

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 Mil PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number = : 178222 Representing 178192-178233
Blanket Number: . 219 °
Physical Property Reguirement Test Results Test Method
~ Thickness, Inches .030 £.003 .0292-.0300 Gauge
_ S{ ieific Gravity 1.26 BFG Method 8-012
’Tensile Strength, psi L 2300 Min. 2784 ASTM D882
f : T 2300 Min. 2680
100% Modulus, psi L 1350 Average 1243 ASTM D882
P T 1350 Average 1187
- Ultimate Elongation, 7% - L 300 Min. 565 ASTM D882
; T 300 Min. 635
" Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
S T 175 Min. 210+
@ Graves Tear, #/Inch L 300 Min. 365 ASTM D1004
T 300 Min. 386
; Wgﬁer Extraction, % .30 Max. +0.19 ASTM D1.239o
' (24 Hrs.at 237C)
V. latility, % .70 Max. 0.66 ASTM D1203
I sact Cold Crack, -20°F 5 Failures/10 Max. 1 Failure ASTM D1790
Hardness, Shore A 94 Average 92 ASTM D2240
. D.nensional Stability, % L -1.4 ASTM D1204
S T _. ’} +0.4 (212°9F/1 Hr.) .
—-{./ L
P '/\\_ ****** :z‘\‘ R ‘\a-k

Thomas R. Wérd
Senior Product Engineer

T..Z STATE OF OHIO, COUNTY OF WASHINGTON, SS:

;;,ubscrlbed in my presence and sworn to before me this-4th day 9f February 1981.

“IRT s 7 2 V,,d//»ﬁ”’fz

Notary Péblic in and for said County

M ry M, Farnsworth
My Comm. Expires August 31, 1982



- __BF

ot
The BFGoodrich Company
Engineered Products Group
,( Oak Grove
L P.O.Box 657 ) .
" Marietta, Ohio 45750 February 4, 1981
373-6611
o LABORATORY TEST REPORT
FACTORY SEAM STRENGTH
Product Number: ' 64-50-3730-92-9
Description : 30 Mil PVC Fabricated Blankets(135' X 150")
Customer : Energy Fuels Nuclear
f% _
Blanket Number Material Strength(#) Seam Strength(#) Percentage
217-228 78.4 69.2
76.4 64.2
79.2 ) 64.0
79.6 62.8
78.2 60.8
Average 78.4 64.2 81.9
1
% 229-240 73.0 61.6
' 76.8 59.0
: 77 .2 62.4
74.0 57.4
e 74.0 59.6
Average 75.0 60.0 80.0
241-252 82.6 65.2
80.0 65.0
81l.4 ) 65.4
80.0 66.4
82.6 64.2
Average 81.3 65.2 80.2
253=267 83.0 - 71.6
85.6 66.6
83.6 66.2
80.0 66.4
84.6 73.6
Average 83.4 68.9 82.6

{ rAantFintied)



BF

| The BF Goodrich Company )
& Engineered Products Group
' Oak Grove

P.O.Box 657
Marietta, Ohio 45750 February 4, 1981

373-6611

LABORATORY TEST REPORT ' Page 2

gg o FACTORY SEAM STRENGTH

Product Number: 64-50-3730-92-9
Description : 30 Mil PVC Fabricated Blankets(135' X 150')
Customer : Energy Fuels Nuclear
;; Blanket Number Material Strength(#) Seam Strength(#) Percentage
268-278 ' 90.0 68.0
82.8 73.8
87.6 73.4
87 .4 74.6
; 89.0 72.6
‘ Average - 87.4 72.6 83.1
)

- / ’ L
2R & R, /X L ~ L
Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGION, SS:

Subscribed in my presence and sworn to before me this 4th day of February 1981.

7/%& 5 )7 7%/ L p 74,/4H5Z

\Totary/l"ubllc in and for said County

Mary M. Farnsworth
My Comm. Expires August 31, 1982



The BFGoodrich Company
Engineered Products Group

r - Cak Grove

' P.O.Box 657
-Marietta, Ohio 45750
373-6611

September 17, 1981

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number: 64~50-3730-92-9
Description : 30 Mil PVC Blankets

Customer : Energy Fuels Nuclear
I Field Sample - Material Strength(#) Seam Strength(#) Percentage
} 6-16-81 A - 79.4 65.0
! 71.6 70.2
? 67.2 . 64 .4
69.6 75.8
75.8 73.6
Average 72.7 . 69.8 96.0
6-16-81 B 79.8 76.2
79.0 74.4
84.6 73.2
79.2 75.2
80.4 71.0
Average 80.6 74.0 91.8
6-17-81 A 71.0 68.6
- 73.2 68.2
v 73.2 67 .2
A 73.0 69.4
v 71.8 59.0
Average 72.4 66.5 91.8
6-17-81 B 66.6 64.8
66.0 65.4
68.0 65.0
66.2 67.6
! 66.6 : _ 68.4
Average 66.7 _ 66.2 ' 99.2
6-18-81-A 70.0 64.8
69.0 63.0
68.8 65.0
69.0 66.0
70.0 65.2

£ Average 69.4 64.8 93.4



The BFGoodrich Company

; Engineered Products Group .
4w Ock Grove
‘ P.O.Box 657
Marietta, Ohio 45750
373-6611
; September 17, 1981
’ LABORATORY TEST REPORT
.] FIELD SEAM STRENGTH
Product Number: 64-50-3730-92-9
Description : 30 Mil PVC Blankets Page 2
Customer : Energy Fuels Nuclear
Field Sample Material -Strength(#) Seam Strength({) Percentage
L 6-18-81 B 70.4 65.6
sk 66.8 70.2
] N 7 0 - 2 67 4 8
66.8 62.4
67.0 63.8
Average 68.2 66.0 96.8
6-19-81 A 68.8 68.4
68.2 63.8
67 .0 60.6
66.6 64.4
70.4 66.2
Average 68.2 64.7 94.9
6-19-381 B 64.8 57.8
68.6 55.0
60.6 59.6
64 .2 56.2
S 64 .4 62.6
i Average 64.5 58.2 90.2
6-20-81 A 72.4 63.8
72.8 64.6
68.0 62.4
73.6 60.0
75.4 , 63.2
Average 72.4 62.8 86.7
6-20-81 B 67.0 68.0
66.2 64.4
68.2 63.6
64.0 67 .2
71.2 66.4

Average ' 67 .3 65.9 97.9



BF

The BF Goodrich Company
Engineered Products Group

(N Oak Grove

Cod P.O.Box 657
Marietta, Ohio 45750 .
373-6611 September 17, 1981

' LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number: $64-50-3730-92-9

.Description + 30 Mil PVC Blankets Page 3
Customer : Energy Fuels Nuclear
Field Sample Material Strength({#) Seam Strength(#) Percentage
N 6-22-81 A 78.2 54.8
- 75.6 61.2
o 77.8 66.0
77.0 . 67.0
- 70.4 , 60.0
E Average 75.8 61.8 81.5
: 6-22-81 B 76.4 68.8
: 76.4 66.4
78.4 65.8
79.0 68.2
78.8 - 70.4
Average 77.8 67.9 87.3
6-23-81 A 70.8 67.8
67 .6 60.6
65.4 67 .8
§ , 65.4 66.2
L. 68.0 69.8
Average 67 .4 66.4 98.5
3 6-23-81 B 73.0 59.6
68.0 59.6
75.8 64.0
73.6 58.0
77.6 60.4
Average 73.6 _ 60.3 81.9
6-24-81 A 63.4 63.6
77 67 .4 60.8
62.6 60.4
62.8 57.0
64 .2 58.8

Average 64.1 60.1 93.8



BF

The BFGoodrich Company
Engineered Products Group

QOak Grove

P.O.Box 657
Marietta, Ohio 45750
373-6611

September 17, 1981

LABORATORY TEST REPORT

FIELD SEAM STRENGTH

Product Number:

64-50-3730-92-9

Description 30 Mil PVC Blankets

Customer Energy Fuels Nuclear

Field Sample Material Strength({#) Seam Strength (#)

6-24-81 B 72.0 67.0
71.4 65.4
70.2 68.2
70.2 65.0

70.0 68.6 °
Average 70.8 66.8
6-25-81 A 69.4 68.4
71.0 70.0
70.0 69.4
70.6 70.4
70.2 67.6
Average 70.2 69.2
6-25-81 B 67.2 64.6
66.6 64.8
69.8 64.4
68.6 67 .8
70.0 64.8
Average 68.4 65.3
6-26-81 A 67.8 68.6
72.4 69.6
68.4 67.2
68.8 69.4
70.6 67 .6
Average 69.6 68.5
6-26-81 B 76.0 68.6
77.2 66.8
77.6 71.4
77.6 69.6
73.0 67.2
Average 76.3 68.7

Page &

Percentage

94.3

98.6

95.5

98.4

90.0



‘oI

The BFGoodrich Company
; Engineered Products Group
: £7x Oak Grove
P P.O.Box 657
: Marietta, Ohio 45750 )
373-6611 September 17, 1981
LABORATORY TEST REPORT
Lo FIELD SEAM STRENGTH
Product Number: 64-50~3730-92-9 Page 5
Description : 30 Mil PVC Blankets
{» Customer : Energy Fuels Nuclear
» Field Sample Material Strength({#) Seam Strength(#) Percentage
[ 6-29-81 A : 77.8 . 70.6
’ 78.6 74.4
! e 77 . 6 68 ° 6
o _ 71.0 70.0
Average 76.9 70.8 92.1
6-29-81 B 76.2 70.8
75.6 71.0
79.6 70.6
72.6 69.0
76.8 69.0
Average 76.2 70.1 92.0

BFGoodrich Company
Fabrlcated Polymer Products

/

— // .‘ /\
C Axo RIN Ry M"— \Lg\_

Thomas R. Ward
Senior Product Engineer

THE STATE OF OHIO, COUNTY OF WASHINGION, SS:
Subscribed in my presence and sworn to before me this 17th day of September 1981.

| b L T

Notary Publlc in and for said County
- !

John F. Walter
My Comm. Expires February 28, 1986
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