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y‘m SCA COMPATIBILITY TESTING
Hone e“ SUMMARY REPORT

1.0 INTRODUCTION

This summary report describes the results of bench-scale laboratory compatibility testing.
The objective of the testing was to obtain data to assess the compatibility of the materials to be
used in the Sediment Consolidation Area (SCA) construction (i.e., geotextile tubes and potential
liner materials) with the materials to be dredged from Onondaga Lake. The sampling and testing
activities presented in this report were conducted in accordance with the procedures outlined in
the Phase IV PDI Work Plan and associated addendum (Parsons, 2008a and b). The details
regarding the testing objectives, methods of sample collection and analysis, and results are
described below.

2.0 SAMPLE COLLECTION AND ANALYSIS

A bulk sample of sediment from the in-lake waste deposit (ILWD) was obtained for
compatibility testing since a majority of the sediment will be dredged from this area. The ILWD
is predominantly comprised of Solvay waste, although some areas have an overlying layer of
natural sediments. In addition, sediment in the ILWD has the highest average concentration for
all the chemicals of concern, except for mercury, of all the remediation areas. The ILWD also
has a high pH (approximately 11) and contains non-aqueous phase liquid (NAPL) in certain
areas. The bulk sediment sample was collected at Station 10118 (i.e., Bulk Sample 1B) because
previous sampling has shown that this area has the highest concentration of volatile organic
compounds (VOCs) in the ILWD.

Sediment for Bulk Sample 1B was collected using the bulk-sample-collection procedures
described in the work plan (Parsons, 2008a and b). Approximately 100 gallons of sediment were
collected. Samples of geosynthetic materials were obtained from manufacturers as indicated in
Table 1.

Compatibility tests were performed to monitor the physical properties of the geotextile tube
material and geomembrane materials while immersed in the sediment that will be dredged. The
physical condition of the materials was monitored as a function of cumulative exposure time by
means of dimensional measurements and physical property tests.

Geotextile tube material was tested in accordance with ASTM D6389, and sewing thread
was tested in accordance with ASTM D5446. The geotextile tube material and thread were
immersed and tested at durations of 30, 60, 90, and 120 days. Two sets of testing were
performed, one maintained at 23 degrees Celsius (C) and one at 50 degrees C. Geotextile tube
materials were tested for puncture, trapezoidal tear, grab strength, apparent opening size, and
permittivity. Geotextile tube threads were tested for tensile strength.
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Table 1. Geosynthetic Materials

Geosynthetic Material Manufacturer Description

Geotextile Tube Tencate GT500, woven,
polypropylene, woven,
17.3 ozlyd?

Geotextile Tube Thread Tencate Polyester

High Density Polyethylene GSE 40 mil, smooth

(HDPE)

Linear Low Density GSE 40 mil, smooth

Polyethylene (LLDPE)

Polypropylene (PP) Firestone 45 mil, smooth

Ethylene Propylene Diene Firestone 45 mil, smooth

Monomer (EPDM)

Geomembrane compatibility tests were performed in accordance with ASTM D 5747. Four
geomembrane materials (HDPE, LLDPE, EPDM, and PP) were tested. The materials were
immersed and tested at durations of 30, 60, 90, and 120 days. Two sets of testing were
performed, one maintained at 23 degrees C and one at 50 degrees C. Geomembrane materials
were tested for dimensional properties, puncture, density, hardness, 2% secant modulus, tear
resistance, volatiles, extractables, and tensile properties.

The average value for each baseline test (pre-immersion) was computed and used as a
reference for the subsequent immersion tests. As each test was performed after the 30, 60, 90,
and 120 day immersion periods, the average results were computed. This average value was
compared to the average baseline value and the percent change computed as shown on the data
sheets in the attached report (Attachment 1). The data was plotted as percent change versus
immersion period at 23 degrees C and 50 degrees C in the report.

3.0 RESULTS

The geotextile tube material performed well.  The results indicate no significant
deterioration of the fabric. The data showed an increase in the strength of the geotextile tube
thread. This is most likely attributable to the thread being encased in Solvay waste when it was
tested.
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All four geomembrane types also performed well. The HDPE and LLDPE geomembrane
performed the best since all of the properties were relatively consistent. With respect to the PP
and EPDM, they both absorbed the most extractables and volatiles with more strength variations
than the HDPE and LLDPE due to absorption and softening of the materials. The complete
laboratory report is provided in Attachment 1.

4.0 REFERENCES

Parsons, 2008a. Onondaga Lake Pre-Design Investigation: Phase IV Work Plan. Syracuse,
New York.

Parsons, 2008b. Onondaga Lake Pre-Design Investigation: Phase IV Work Plan — Addendum 1
Bulk Sediment Collection, Dewatering Treatability Study, Material Compatibility and Dret
Testing. Syracuse, New York.
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ATTACHMENT 1

COMPATIBILITY TEST RESULTS
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LABORATORIES, INC.

GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH

June 29, 2009
09LR1826.01
Parsons f
290 Elwood Davis Road H |
Suite 312 [ ' y
Liverpool, NY 13088 |
\:JB \3 R L6 b e

Attn: David Steele

RE: COMPATIBILITY TEST RESULTS
GEOMEMBRANE SAMPLES WITH SOLVAY WASTE
HONEYWELL PROJECT
PO NO. 444853.00001.00

Dear Mr. Steele:

Submitted herein is our report of 120 day compatibility testing performed on four (4) types of
geomembrane identified as follows:

40 mil Smooth HDPE Supplier: GSE
40 mil Smooth LLDPE Supplier: GSE
40 mil Polypropylene Supplier: Not Provided
40 mil EPDM Supplier: Not Provided

Coupons of the materials were cut and tested for baseline properties as described herein. The
remaining coupons were submerged in separate tanks containing Solvay waste. One set of sealed
tanks were encased in a Styrofoam housing and maintained at 23 + 1°C. The other set of tanks were
placed on steel shelving, encased in Styrofoam walls and maintained at 50 I°C.

After 30, 60, 90 and 120 days of continuous submergence in the Solvay waste, coupons were
removed and tested for the following properties:

938 South Central Avenue * Canonsburg, Pennsylvania 15317 Tel: (724) 746-4441 Fax: (724) 745-4261
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Dimensional Properties

The Width, Length, Thickness and Weight of the coupons were tested before exposure for baseline
testing. They were then submerged in the tanks at 23°C and 50°C. At 30, 60, 90 and 120 days the
coupons were removed, cleaned and retested for the same properties.

Puncture (ASTM D-4833)

Virgin material of each geomembrane type were tested for Puncture to develop baseline properties.
At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Puncture.

Density (ASTM D-1505)

Virgin material of each geomembrane type were tested for Density to develop baseline properties.
At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Density.

Hardness (ASTM D-2240)

Virgin material of each geomembrane type were tested for Hardness to develop baseline properties.
At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Hardness.

2% Secant Modulus (ASTM D-5323)

Virgin material of each geomembrane type were tested for Modulus to develop baseline properties.
At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Modulus.

Tear Resistance (ASTM D-1004)

Virgin material of each geomembrane type were tested for Tear Resistance to develop baseline
properties. At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Tear
Resistance.

Volatiles (EPA-SW870)

Virgin material of each geomembrane type were tested for Volatiles to develop baseline properties.
At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Volatiles.

Extractables (EPA-SW870)

Virgin material of each geomembrane type were tested for Extractables to develop baseline
properties. At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for
Extractables.
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Tensile Properties (ASTM D-669)

Virgin material of each geomembrane type were tested for Tensile Properties to develop baseline
properties. At 30, 60, 90 and 120 days, coupons were removed from each tank and tested for Tensile
Properties.

Test Results

The average value for each baseline test was computed and used as a reference for the subsequent
immersion tests. As each test was performed after the 30, 60, 90 and 120 day immersion periods,
the average result was computed. This value was compared to the average baseline value and the
percent change computed as shown on the attached data sheets. The data was plotted as percent
change vs immersion period at 23°C and 50°C as shown on the tables.

Testing Comments

It is noted the specified tests for this work were based on ASTM D-5747 criteria for HDPE
geomembranes. Thus, many of the tests do not apply to LLDPE, Polypropylene and EPDM.
However, for comparison purposes, it was decided to run the same tests regardless of the material
types as a common baseline.

Summary of HDPE Results

HDPE Dimensional Properties
The values varied only slightly with less then 1% difference over the 120 day period. Thus, Solvay
waste had little effect on these properties.

HDPE Puncture
The results varied with less then 10% decrease in strength over the 120 day period. This is well
within the statistical variability of the material itself,

HDPE Density
The variation in Density was less then 1% over 120 days indicating the Solvay waste has little effect

on the density.

HDPE Hardness

The Hardness decreased by 2.78% at 23°C and 8.33% at 50°C. With immersion, the material tends
to soften slightly with greater softening at higher temperatures. However, this softening was quite
minimal.
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HDPE 2% Secant Modulus
At 23°C the Modulus decreased by 22.41% and 11.38% at 50°C. This is as expected. A softening
of the material always decreases the Modulus value.

HDPE Tear Resistance
Tear strength decreased by 10.5% at 23°C and 8.0% at 50°C. These values are well within the
statistical variation of the material itself.

HDPE Volatiles

For these tests, Volatiles varied the most. However, Volatiles evaporate very quickly. Once a
sample is removed from the tank, volatiles begin to evaporate. The variation can easily be accounted
to the time between the sample was extracted, washed and weighed for the test. These tests are not
valid for evaluation unless other tests correlate with these results.

HDPE Extractables

At 23°C, the Extractables gradually increased over time with a maximum of 19.1% increase.
Similarly, at 50°C the Extractables increased through 60 days but decreased at 90 and 120 days. It
is difficult to explain this decrease but it does not appear to have an effect on the engineering
properties of strength.

HDPE Tensile Properties

Although the properties varied vs exposure time, the statistical variations were well within the
statistical variations of the material’s virgin properties. The plots show no significant and consistent
decrease with exposure time vs temperature to indicate degradation of the material.

Summary of LLDPE Results

LLDPE Dimensional Properties
The Length, Width, Thickness and Weight all varied by less then 1% indicating that swelling and
absorption was very minimal.

LLDPE Puncture
Puncture strength did decrease by 15.7% at 23°C and 12.81% at 50°C indicating a slight and

expected softening of the geomembrane.

LLDPE Density
The Density change was minimal (<1%) indicating a very slight swelling of the geomembrane.

LLDPE Hardness
Hardness increased somewhat. However, this test method is not applicable to LLDPE.
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LLDPE 2% Secant Modulus
This value decreased by 23.00% at 23°C and 27.18% at 50°C. Although this test is not applicable
to a LLDPE membrane, the results suggests a softening of the material.

LLDPE Tear Resistance
Tear strength varied by +2.94% at 23°C and 12.5% at 50°C. This variation is well within the
statistical variation of the material itself,

LLDPE Volatiles
Volatiles increased significantly indicating the LLDPE absorbed the Volatile components in the
Solvay waste. However a relationship between Volatiles and engineering properties is not evident.

LLDPE Extractables
This value also varied increasing at 23°C and decreasing at 50°C. Again these changes do not
correlate well with any engineering properties.

LLDPE Tensile Properties

Yield stress and yield strain are not applicable to LLDPE. With respect to the Peak Stress and Peak
Strain, the change was less then 8% over 120 days and well within the statistical variation of the
material itself.

Summary of Polypropylene Results

Polypropylene Dimensional Properties
Length, Width, Thickness and Weight changes exhibition less then 2% change over the 120 days
immersion period. This data does not suggest any significant degradation of the material.

Polypropylene Puncture
Over 120 days, Puncture strength decreased by 13.97% at 23°C and 21.89% at 50°C.

Polypropylene Density
The Density change was on the order of 0.5% which was insignificant at both 23°C and 50°C.

Polypropylene Hardness
Since Hardness does not apply to Polypropylene, no meaningful conclusions can be made.

Polypropylene 2% Secant Modulus
This test does not apply to Polypropylene. However, using the graphical procedure of the Standard
indicated a 61% decrease after 120 days at 23°C and 50°C.
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Polypropylene Tear Resistance
At23°C the Tear strength decreased by 13% after 120 days and 21.95% after 120 days at 50°C. This

suggests a softening of the material.

Polypropylene Volatiles
At both 23°C and 50°C after 120 days, the Polypropylene significantly absorbs Volatiles from the
Solvay waste.

Polypropylene Extractables
Conversely after 120 days, the Polypropylene exhibited a significant decrease in Extractables.

Polypropylene Tensile Properties
Similar to LLDPE, yield stress and yield strain are not applicable to Polypropylene. Peak values did
not change significantly and were well within the statistical variations of the material itself

Summary of EPDM Results

EPDM Dimensional Properties
Length, Width, Thickness and Weight changes were all less then 2% after 120 days. These values
are insignificant.

EPDM Puncture
After 120 days of exposure, the average values decreased by 18.66% at 23°C and 14.71 at 50°C.
These values are not that significant in that the values can vary by +20% on virgin materials.

EPDM Density
At both 23°C and 50°C, the Density decreased by less then 1% which is insignificant but does

suggest some slight absorption of liquid.

EPDM Hardness
The Hardness values decreased due to softening and corresponds with the decrease in Density.

EPDM 2% Secant Modulus
Although this test does not apply to EPDM, we used graphical procedure of the Standard. The data
indicates a 40 + % loss over 120 days. This suggests a softening of the material similar to Puncture.

EPDM Tear Resistance
Tear strength varied by +12.5% at 23°C and +4.17% at 50°C after 120 days of exposure. These

values are within the statistical variation of the material itself.
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EPDM Volatiles
After 120 days of exposure, Volatiles increased by 130% at 23°C and 216% at 50°C. This suggests
the EPDM did absorb Volatiles from the Solvay waste.

EPDM Extractables
Similar to Volatiles, the Extractables also increased by about 60 + % at 23°C and 50°C. This
indicates the EPDM does absorb liquids from the Solvay waste.

EPDM Tensile Properties

Since yield stress and yield strain does not apply to EPDM, these results were not evaluated. Peak
Stress after 120 days of exposure increase by about 15+% with a slight decrease in Peak Strain. This
suggests a stiffening of the material which increases Strength but decreases Strain. However, these
values are still within the statistical variation of the material itself.

Summary

All four (4) geomembrane types performed well. The HDPE and LLDPE geomembrane performed
the best considering all of the properties were relatively consistent. With respect to the
Polypropylene and EPDM, they both absorbed the most extractables and volatiles with more strength
variations then the HDPE and LLDPE due to the absorption and softening of the materials.

We appreciate the opportunity to provide our services and look forward to working with you again.

Should you have any questions, comments or require additional information, please do not hesitate
to call. Thank you.

Sincerely,

LABORATORIES, INC.

ce; Martin A. Switzer

Enclosures
JB/mlb
\wplOiletteri09121
Inv# 3827



Summary of Test Results JLr

PROPERTY CHANGE (ASTM D-5747)

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 101130132 - HDPE Checked By: JB
23° Celcius
I TEST Baseline '_(_SDD_ay Tomeesion. | ~ 60-Day Immersion i %0-0ay Immersion 120-Daylmmarsit;n —
‘ READING Average Average * % Change Average [ % Change Average | % Change Average | % Change
______ = 2o ol [IF et ] el Dbl i)
| Weight, gr 9.5917 9.5031 | 001 9.61 | 020 9.62 | 025 9.60 | 0.09
| . | ' - '
;‘ Length, in 5.5443 56135 | 125 5.56 | 022 5.54 -0.14 5.54 { -0.02
I —— -+ — — : -
i Width, in 2.6255 2.6153 -0.39 2.62 I -0.34 2.61 . -0.61 2.61 ‘ -0.49
! Thickness, mils 41 41 | 0.00 41.33 0.00 41.33 } 0.00 41.33 0.00
50° Celcius
TEST ! Baseline 30-Day ImnngsmE e 60-Day Immersion 90-Day Immersion e 120-Day Immersion ‘!
; READING Average Average % Change Average 1 % Change Average | % Change Average : % Change
[ e e bt ol == B sl =B
; Weight, gr 9.1289 9.1593 | 033 9.18 |  0.52 9.17 | 0.49 9.15 | 024 ;i
| Length, in 5.2642 52664 | 0.04 5.26 -0.05 5.26 -0.01 528 | 022 ‘
f- AN . +— = et o)
. Width, in 2.7485 27485 | -0.07 275 | 0.00 2.76 | 024 275 | 013 ;
Thickness, mils 41 41 0.00 41.00 i 0.00 4100 | 0.0 41.00 | 0.00
: |
PROPERTY CHANGE |
| = |
2 S - ‘ |
N I
| i ‘ e
| | | . I J ® Weight23 |
1 I =i | Length23 |
® | Width 23 '
) | “® Thickness 23 ‘
= o |
g 0 ! % Weight 50 |
> | # Length 50 :
g -® Width 50 |
£ - Thickness 50 |
-1 - —- + e el = e ' N R
5 ris = = = = 4177 ke e
0 30 60 90 120
Immersion Period (days)

JL’ Laboratories, e

Dimensional Properties. 123 101130132 - HDPE Parsons 9090
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JLT

Percent Change (%)

Immersion Period (days)

o )
HDPE - 23° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RUAM/MLB
Sample 1D: 101130132 - HDPE Checked By: JB
H TEST ?as_elin_e SEJ-Day Imme_r_s__iun L 60-Day Immersion = o 90-Day Immersion 120-Day Immersioni |
READING | Average | Average | % Change Average | % Change |  Average % Change Average % Change_ Il
Puncture 108.4 102.5 -5.44 103.8 -4.28 103.1 -4.89 98.5 -9.17
‘ Density 0.931 0.932 0.07 0.944 1.36 0.943 1.22 0.940 0.89 |
} Hardness 12 12 0.00 1 556 11 -8.33 12 27 |
i 2% Modulus 49750 50600 1.7 36800 -26.03 39768 -20.06 38602 2241 |
' Tear 40.0 38.2 -4.50 356 -11.00 36.6 -8.50 358 -10.50
Volatiles 0.6637 0.6943 4.61 0.6221 -6.27 0.7194 8.38 0.4710 -29.04 '\
i Extractables 0.3410 0.3746 9.85 0.3803 11.52 0.3963 16.21 0.4061 19.10 ‘
ey
Puncture
|
Density \
Hardness

~ Tear

2% Modulus

Volatiles
Extractables

J L ’ Laboratories, Inc.

Conformance 23.12

3

101130132 - HDPE

Parsons 90350
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HDPE - 50° Celcius
Client: Parsons Job No.: 0SLR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smeoth Tested By: RL/AM/MLB
Sample ID: 101130132 - HDPE Checked By: JB
“ TEST i E@geline n i ;O—Daylljnmersi;ri e SO;Qay Irr!rr__lisigq D [ gG-Day !nlmeirisioq e ; 120-Day Immersion ]
| READING | Average Average % Change _ Average % Change Average % Change |  Average % Change |
‘ Puncture 108.4 106.5 -1.73 111.4 273 108.1 -0.24 104.1 -4.00
| Density 0.931 0.944 1.32 0.945 143 0.942 1.7 0.939 0.86
| Hardness 12 12 0.00 11 -5.56 1" -5.56 11 -8.33
‘1 2% Modulus 49750 51500 352 45700 -8.14 44582 -10.39 44088 -11.38
| Tear 40.0 36.6 -8.50 38.0 -5.00 37.0 -7.50 36.8 -8.00
| e . S == = e ==
Volatiles 0.6637 0.8376 26.20 0.8614 29.78 0.9374 41.23 0.9218 38.88
| Extractables 0.3410 0.5713 67.55 0.7804 128.88 0.3568 4.64 0.3466 1.65 J

120
100

Percent Change (%)

Property Change Over Time

30

60

Immersion Period (days)

™ Puncture
- * Density

- —* Hardness ‘
% 2% Modulus ‘

™ Tear
—* \/olatiles

%~ Extractables

J" Laboratories, Inc.

Conformance 50.123

1011301

32 - HDPE

Parsons 9090



0606 suosied 3ddH - 2¢€L0ELLOI €21°0G sduewlIouoyn

Uy .,.&__.:.:___‘_‘::\2 T —“

Lo  99vE0 | e LISY0 g5e20 | % se|qejorx3
o . | [ - . L _
£0L0°0 81260 vLL6'0 1ZE60 @ % SEE
~ oseg’l | 998 "e¢ | e | s | e 6  sa (Auoaw) Jeey
~ ,0z9 | 880wy  o06ZhY 00LSY | ozbwv | 09zs o096y | 1sd | sninpopy jueoes %z
. g9180 T T T T | | ssaupiey
e R e e e = = e e SRR = = T s s | } == =
50000 ¥6°0 _ ¥6°0 ¥6°0 _ ¥6°0 - wonoub | AysusQ
e RS St e S P | =5 =i Eoe— —t .- e
9612 Lb0L Z'00L 9901 | £'G0L S'¥0l L'€0L  sq | 8ouejsisay ainpund
PR | S = i I SIS N e ==
f NOILVIAIA L m - W\ \mr - m\ | Z [ I _
| @dvaNViS |  39veaav ~ ONFLVOrd3d - ) . SliNn _ H3 LNV
Buyse) Aeq 0zl
ar  :Ag pevoay) 3daH - ZeLogL Lol :q| ejdweg
QINAY/TY  :Ag peise) yIoows W 0F SO Jeusiep
6002/G1/S0 [jeq [[emAauoH ‘1o8lold
109281 Y7160 ION qor suosled Jqualn

$n12[9D 005 - AdAH
§)|NS9Y 159 IDUBULIOJUOD) JUBIGLIIUIOIN




Summary of Test Results

JLT

o o
HDPE - 23° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 101130132 - HDPE Checked By: JB
= oren - e ) - 5 N 1
| TEST | Baseline E 30-Day Immersion 60-Day Immersion 90«0@; Immersion 120-Day Immersion |
7 READING__ | Average Ayt_arage % Change _ Average % Change | Average % Change ~ Average % Change ‘
‘ Yield Stress 103.2 100.6 -2.52 95.6 -7.36 96.6 -6.40 91.4 -11.43 ‘
=: 1S = o : !
Yield Strain 18.4 20.4 10.87 204 10.87 20.6 11.96 20.0 8.70 “
fl Peak Stress 190.4 199.2 4.62 146.4 -23.11 173.6 -8.82 164.8 -13.45 ‘
I Peak Strain 5322 592.6 11.35 469.2 -11.84 519.0 -2.48 515.0 -3.23 ‘

Percent Change (%)

i_fensile_(shange Over Timeﬁ

30

' Yield Stress |

. * Yield Strain |
= Peak Stress |
- % Peak Strain |

90

Immersion Period (days)

J Lr Laboratories, Inc.

Tensile 23.123

101130132 - HDPE

Parsons 9080
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Summary of Test Results JLT
HDPE - 50° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 101130132 - HDPE Checked By: JB
TEST . Baseliner 30-Day Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion |
| READING | Average ) Average % Change _Average % Change Average % Change Average % Change
 Yield Stress 103.2 92.8 -10.08 100.8 -2.33 98.0 -5.04 94.2 -8.72
‘ —— e -
!‘ Yield Strain 18.4 204 10.87 19.6 6.52 20.0 8.70 20.8 13.04
— F
| Peak Stress 188.8 168.0 -11.02 165.6 -12.29 181.6 -3.81 157.6 -16.53
e o = = - 4
Peak Strain 532.2 474.2 -10.90 4914 -7.67 552.8 3.87 4814 -9.55

| Tensilé Change Over Time |

- 1

| " Yield Stress |

| Yield Strain |
\ ™ Peak Stress
|

| - Peak Strain |

Percent Change (%)

Immersion Period (days)

J L’ Laboratories, Inc.

Tensile 50.123 101130132 - HDPE Parsons 9090
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Summary of Test Results u r
PROPERTY CHANGE (ASTM D-5747)
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 104143221 - LLDPE Checked By: JB
23° Celcius
.7 - TEST | Baseline "370~Day me;rsion 60-Day Immersion 90-Day Immersion 120-Day Immersion g|
:_ o _R_EﬁDlNGi Average N .t_\varage % Cpa_nge Average | % Change Average 3 [ % Change Average N % Change ||
}f Weight, gr 8.5775 8.6102 0.38 8.63 0.56 8.63 0.60 8.62 0.46
- = U = | il "
i Length, in 4.8562 4.8577 0.03 4.86 ‘ -0.01 4.88 0.50 4.85 -0.16
H Width, in 28250 | 28062 o004 282 | 002 281 065 283 021 |
|f Thickness, mils 41 41 ‘ 0.00 40.67 | 0.00 40.67 0.00 40.67 0.00 ‘
50° Celcius
g — ==
.‘ TEST | Base#i_ne 30-Day Immersion B | 60-Day Immersion 90-Day Immersion 120-Day Immersion
| RI_EADII\!Q B Average Averag % Change_a Average i % Change ] Average % Change Average % Changg
" Weight, gr 7.6216 7.6620 | 0.53 7.68 | 075 7.67 0.69 7.68 0.79
il Length, in 4.8562 48587 | 005 4.87 0.24 4.86 -0.00 4.87 0.22
[lms : 1 I .
|: Width, in 2.5017 2.5027 0.04 2.50 -0.21 2.50 0.07 2.51 | 0.23
| . . : N | =
I Thickness, mils 40 40 + 0.00 40.67 0.83 40.67 | 0.83 40.67 0.83 ‘
! PROPERTY CHANGE I
1
.( & Weight 23
= | ** Length 23
§ =& Width 23
9 “® Thickness 23 |
= . |
g, - Weight 50
2 I‘ & Length 50
B | @ Width 50
8. | |
ﬂ? || * Thickness 50
|
= | — — e e - e S
0 30 60 90 120
Immersion Period (days)
JLT Laboratories, n

Dimensional Properties. 123

104143221 - LLDPE

Parsons 9090
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Summary of Test Results JLr
LLDPE - 23° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 104143221 - LLDPE Checked By: JB
TEST Baseline k 30-Day Immersion 60-Day Immersion 90-Day Immersion 120-_Day Imme-rsion
L _R_E_AEIN_C‘Z | Average 1 7Average % Change ~ Average 1 V%_Changa_ B Average % Change ] J_A_verage % Changg
j1 Puncture 94.5 86.5 -8.43 88.6 -6.22 85.6 -9.40 79.6 -15.71 \
e e - — - e
[ Density 0.931 0.932 0.07 0.931 -0.04 0.931 0.00 0.928 -0.32
| Hardness 9 9 0.00 11 2222 10 11.11 10 11.11
| 2% Modulus 22000 28600 30.00 16300 -25.91 17138 -22.10 16896 -23.20 |
| Tear 272 30.2 11.03 286 515 28.0 2.94 28.0 294
Volatiles 0.1340 0.4315 221.89 0.7014 423.31 0.6719 401.23 0.6885 413.66 “
e — . = - |
Extractables 0.3461 0.4045 16.87 0.7062 104.05 0.4468 29.09 0.5117 47.85

Property Change Over Time
450 T | | |
e e e i R =
o SN N 0 A B [ By
: | yd ' | : ! |
qg": 250 e E— ] ' ﬁL = : ' “* Hardness
(;“J’zoo L S | ™ 2%Modulus
£ 150 ' | ™ Tear
g 100 - Volatiles
a 350 -~ Extractables
o di
-50 1 S |
0 30 60 90 120
Immersion Period (days)

JL’ Laboratories, Inc.

Conformance 23.123 104143221 - LLDPE Parsons 90920




0606 suosied

34771 - L2eeriyol €C1 '€¢ SOUEWIOOD

DM SALOIDIOGD] —“

86200 LLLS0 T | emo | gsgs0 % se|qejoenxg
_.| —— = — | . . i . S—— = = = | IS - o e
. PLS00 $889°0 65¥2°0 LLE90 | % sa|je|on
eeloL o8z | sz | oe | s | s | e | sa (Kuo aw ) e
0902 | 96891 00ZL | Ovs9L | 09LLL | 0S89} | 0z69k  1sd | SnINpoW JuEdes %z
Ee e | | =1, B | S — — —— s = B % — | I "
69180 oL i (] 6 7 SSeupJeH
] Ll VS R T T Bk i B NI LI B =0
50000 €6°0 €6°0 £6°0 €60 wono/16 Aususg
il i L | el e e el | S
90Z1°1 96L | 0'8L zig | 1°08 €08 9'8 sq souejsisey ainjound
_— = B SO | e e oy e = e, o —
_ NOILVIAIA | B m ] ) W I m.l | m S ._.l- B
_| DK<D\Z<W , . w,qw_.m)( | = S - .w.....Z m._.(‘o_._lmm‘\ " Sl w._._ZD m_m\._.m_zéx&
Bunse] Aeq oz}
ar  :Ag pe)oayn 3d4AT - LZZEPLP0L ‘| ejdwesg
gIN/WY/TH :Ag pejse Wloows W o 3S9 ‘leusiepy
6002/51/S0 ‘8jeq llemAsuonH ;108lold
L0°9281L Y7160 “ON qor suoslied usln
SNPR) o£Z - IddTT

S)NS3Y 159] IJUBULIOJUOY) JUBIGLIILIODN)




Summary of Test Results u 1
LLDPE - 50° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RLAM/MLB
Sample ID: 104143221 - LLDPE Checked By: JB
!r7 TEST Baﬁﬁﬁi__:;_SCkDay injmersia};l Y GO-D;y_ I.mmersioni QO-DayImmersion_ 71?0-033« [mmersion |
7@%9 - !-\_\verage B AVE{{?QB 777% Change Average VZG_Change Average N _%Change Average % Change |
| Puncture 94.5 85.3 -9.72 86.2 -8.81 87.1 777 82.4 -12.81
i (I S U i |
| Density 0.931 0.932 0.07 0.931 0.00 0.931 -0.07 0.927 -0.47
| Hardness 9 g9 0.00 1 18.52 10 7.41 11 18.52
2% Modulus 22000 28500 29.55 15800 -28.18 16188 -26.42 16020 27.18
| Tear 272 312 14.71 27.6 147 28.2 3.68 306 1250 |
Volatiles 0.1340 0.4870 263.29 1.0762 702.87 0.6659 396.76 0.6229 36468 |
| Extractables 0.3461 0.5112 47.70 0.4840 39.85 0.3527 1.91 0.3077 1.1
Property Change Over Time
DU I - o |
750 e Ee s e e ! S -~ ]
650 — £ il G
= N ~# Puncture
&~ 550 % i
- | Density
@ |
S 450 — - * Hardness
s = | |
c 350 - & 2% Modulus |
O s ¢ T P E e I
EmEe— ot - Tear |
O el i i NS —— 1T | =+ Volatiles i
B 150 —— /7 S i o PR it e L '
- ] e o [ ExXractablas
= o = rme—— =
80 =+ ————_ e : — B
-50 B S i L T B
0 30 60 a0 120
Immersion Period (days)
J Lr Laboratories, Inc.

Conformance 50.123 104143221 - LLDPE Parsons 9090
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Summary of Test Results JLT
LLDPE - 23° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RUAM/MLB
Sample ID: 104143221 - LLDPE Checked By: JB
! TEST | Baseline 30-Day Immersion 1 60-Day Imme.rsion B 90-Day Immersion 120-Day Immersion J'
" READING Average Average % Chan_gg Average % _Change Average % Change Average % Change |
} Yield Stress 61.4 73.0 18.89 68.4 11.40 74.0 20.52 70.4 14.66
} Yield Strain 40.8 416 1.96 42.2 3.43 41.0 0.49 41.4 1.47
Peak Stress 178.4 212.8 19.28 185.6 4.04 1712 -4.04 191.2 717
Peak Strain 703.6 894.8 2747 757.6 7.67 614.8 -12.62 7252 3.07

Tensile Change Over Time

=
S “‘ |
- ™ Yield Stress
(@)
: : * Yield Strain |
 ax | |
2 T /xé’* - ™ Peak Stress |
§ — */ﬁ ' Pegk Strain
o} i N
|

o L§7/ i |

15 ’ Pt

; 50 60 90 120

Immersion Period (days)

J Lr Laborarories, Inc.

Tensile 23.123 104143221 - LLDPE Parsons 9090
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Summary of Test Results JLT
LLDPE - 50° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GSE 40 mil Smooth Tested By: RL/AM/MLB
Sample ID: 104143221 - LLDPE Checked By: JB
( TEST Baselin 30_»D:_-.§y Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion
I READINQ Average q0 Average | % Change Average % Change Average % Change Average % Change__;
| Yield Stress 61.4 74.2 20.85 70.8 16.31 722 17.59 75.2 22.48 '
I = = S
| Yield Strain 42.2 44 .4 5.21 43.8 3.79 40.0 -5.21 44.4 5.21 ‘
. Peak Stress 178.4 182.4 2.24 187.2 4.93 188.8 5.83 184.8 3.59 1
Ii Peak Strain 703.6 676.6 -3.84 778.0 10.72 762.4 8.36 719.0 219 ‘

Tensile Change Over Time ‘

30— - —

| ™ Yield Stress |
, L || ™ Yield Strain !
* Peak Stress

-ﬁ ™ Peak Strain

Percent Change (%)
=

0 30 60 90 120

Immersion Period (days)

J Lr Laborarories, Inc.

Tensile 50.123 104143221 - LLDPE Parsons 9090
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Summary of Test Results
PROPERTY CHANGE (ASTM D-5747)

JLT

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Date: 05/15/2009

Material: Polypropylene Tested By: RU/AM/MLB

Sample ID: Polypropylene Checked By: JB

23° Celcius

‘57__- T TEST Baseline ) ] i 30-Day Immersion y 60-Day Immersion __;GTDaylmmarsion 120-Day Immcrsior;

l READING ) VAve:aga Average % Change Average % Change Avfrage ‘ % Change Average % Charlga
Weight, gr 11.1493 11.2330 0.75 1127 1.07 11.25 0.89 11.23 ' 0.76
Length, in 5.3462 5.3507 0.08 5.34 -0.08 5.34 -0.09 5.34 -0.13
Width, in 2.8922 2.8895 -0.09 2.88 -0.51 2.88 -0.57 2.87 -0.61

Thickness, mils 44 44 0.00 44.33 0.00 44.33 " 0.00 44.33 0.00 |
50° Celcius

 — T .1 B I

| TEST | Baselipg_ i BD—Da_y_ Immersion 60-Day Immersion 80-Day Immersion 120-Day immersion

iﬁ READING _AVGFEQB Averagf % Change i Average % Change Average | ) % Change Average % Change

‘, Weight, gr 10.4059 10.5256 I 1.15 10.58 1.70 10.57 {- 156 10.61 1.99 }

| Length, in 5.3895 53048 010 5.38 -0.21 53 | -059 5.38 047 ||

! e R SRR o ‘ = = e

‘F Width, in 2.9427 2.9387 l -0.14 2.94 -0.03 2.94 | -0.25 2.94 l -0.25 ‘

| Thickness, mils 40 40 . 0.00 40.33 ‘ 0.00 40.33 0.00 40.33 0.00 |

| - —

' PROPERTY CHANGE

=S

& Weight 23
o “#* Length 23
§ = Width 23
e “® Thickness 23
8 “# Weight 50
e “# Length 50
g. @ \Width 50
E | #* Thickness 50 |
0 30 60 90 120
Immersion Period (days)

JL’ Laboratories, Inc.

Dimensional Properties.123

Polypropylene

Parsons 9090
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Summary of Test Results u r
Polypropylene - 23° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: Polypropylene Tested By: RL/AM/MLB
Sample ID: Polypropylene Checked By: JB
| 17'E757T Baseline = “30-Day lmmeis_ign e 60-Day Immersion 1 90-Day Immersian 120-Day [mmersion
L i@@i 777A\1'e7ragq 1 w__ ] % 9“?!‘99 | Average % Change ) Average % Cha",g,e,  Average % Change_ _j
I Puncture 73.7 56.3 -23.66 66.0 -10.50 60.5 -17.91 63.4 -13.97 '|
I = - S - 1
i Density 0.910 0.911 0.1 0.910 0.07 0.908 -0.18 0.906 -0.44 ‘
—— S V. - - SEUST N SRSRST Tt =E A =~ - |
‘ Hardness 9 10 3.57 10 7.14 10 7.14 11 14.29 ‘r
‘ 2% Modulus 27000 10000 -62.96 10600 -60.74 10558 -60.90 10524 -61.02 ‘
I‘ Tear 246 21.0 -14.63 21.8 -11.38 220 -10.57 214 -13.01 ‘
= e ke ) St B e
It Volatiles 0.3802 0.6838 79.88 0.9197 141.94 0.6089 60.16 0.68086 79.03 (
It SN, | S—— as —  — ==}
Extractables 24,2593 23.5016 -3.12 23.9529 -1.26 1.3578 -94.40 1.9722 -91.87 |
Property Change Over Time
e ===
—~ Puncture
=
i Density
) i
=2 Hardness
©
= 2% Modulus
O |
= Tear
m .
g Volatiles
o Extractables
Immersion Period (days)
JL’ Laboratories. Inc

Conformance 23.123 Polypropylene

Parsons 9090
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Summary of Test Results u r
Polypropylene - 50° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: Polypropylene Tested By: RL/AM/MLB
Sample ID: Polypropylene Checked By: JB
‘| TEST 3 Baseline | 30-Day Immersion - “ 60-Day Immersion _?O-Day Immersion 120-Day lmmer;on 1
‘___READ!_NE | Average | Average % Change Average | % Change |  Average % Change Average % Change ‘
Puncture 73.7 59.1 -19.83 62.8 -14.81 59.5 -19.29 57.6 -21.89
Density 0.910 0.910 0.00 0.910 0.00 0.907 -0.29 0.905 -0.51 i
| Hardness 9 0.00 10 7.14 10 7.14 10 10.71
fE | [ . = .
I 2% Modulus 27000 17700 -34.44 9800 -63.70 10068 -62.71 10042 -62.81
f. Tear 246 21.2 -13.82 204 -17.07 214 -13.01 19.2 -21.95 |
Volatlles 0.3802 1.0608 179.04 1.8251 380.09 1.2863 238.34 1.9792 420 62 |
" Extractables 24 2593 23.7521 -2.09 23.6336 -2.58 2.1139 -91.29 27495 -BB 67 ”
R 1
|
P i
roperty Change Over Time
4
7 = —
~ 3 # | Puncture
o -
S . ‘
— S . * Density ‘
o —— | |
CCD = —* Hardness ‘
© = |
£ ™™ 2% Modulus
O 1
— =1} | == T
= : | ear
() = ‘ :
% — | ™ Volatiles
] | |
£ { | -% Extractables
" = I
—
120
Immersion Period (days)
JL’ Laboraiories, Inc.
Conformance 50.123 Polypropylene Parsons 9090
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Summary of Test Results u r
Polypropylene - 23° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: Polypropylene Tested By: RL/AM/MLB
Sample ID: Polypropylene Checked By: JB
:l‘EST Baseline _?,U‘Dﬁy Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion 1
T READING Average Average % Change Average % Change Average % Change Average % Change
SRR, | [ i : . :
| Yield Stress 53.4 52.0 -2.62 51.8 -3.00 40.4 -24.34 51.0 -4.49
| Bl B -
‘ Yield Strain 68.4 67.0 -2.05 122 5.56 74.8 9.36 704 2.92
‘; Peak Stress 147.2 141.6 -3.80 147.2 0.00 103.2 -29.89 148.0 0.54 ]
~ PeakStrain | 6886 694.4 0.84 7152 3.86 591.8 -14.06 709.8 3.08 Jj'
—~
R .
-
o “* Yield Stress ‘
()]
& ' ~* Yield Strain |
e [
&) =~ Peak Stress |
- |
o . |
@ - ® Peak Strain ‘
E | S S
)
o
-40 =
0 30 60 90 120
Immersion Period (days)
J L ’ Laboratories, [nc.

Tensile 23.123

Polypropylene

Parsons 9090
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Summary of Test Results ’Lr
Polypropylene - 50° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: Polypropylene Tested By: RL/AM/MLB
Sample ID: Polypropylene Checked By: JB
'!F “ VTEST | _Béseling_ 3Q—Day lnll;ef.sion . - 60-Day_lmmefsion- 90-Day Immersion 120-Day Immersion __!
:____ READ!N67 Averagg Aveia_ge %Changq Average B % Change lAverage % Change Average % Change
| Yield Stress 53.4 50.6 -5.24 49.2 -7.87 51.6 -3.37 48.0 -10.11
i Yield Strain 68.4 64.4 -5.85 77.8 13.74 79.0 15.50 79.4 16.08
Peak Stress 147.2 124.8 -15.22 140.0 -4.89 140.8 -4.35 124.0 1576 |
Peak Strain 688.6 675.2 -1.95 707.8 279 723.0 5.00 678.0 -1.54
Te : |
Tensile Change Over Time
Sl N — 50 AN GO S
| | s S 4
15— . -;
— [ SO !
=) |
= o —1— o 1
® sl | [ | * Yijeld Stress |
24 : || ; e
£ - Yield Strain |
c 0 - A\i |
O s | | | ™ Peak Stress |
= 5 - Nﬁ | _
© L . : * Peak Strain |
& ol p o
& -10
&1
15
-20 5o - s
0 30 60 90 120
Immersion Period (days)
J Lr Laboratories, Inc.

Tensile 50.123 Polypropylene

Parsons 9090
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Summary of Test Results JLT

PROPERTY CHANGE (ASTM D-5747)

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RL/AM/MLB
Sample ID: AZ12347 - EPDM Checked By: JB
23° Celcius
|T___ TEST e Bas:eﬁna_ fiQ-Day Immersion i 60-Day Immersion 90-Day Imr;;rsion f20-EJay Immersion ]
i__ RgADING __.tye_raE? | Average _%Changu Average | % Change Average _% Change ) Average [ :%Change
i Weight, gr 11.8718 | 11.9453 0.62 197 | o081 11.95 0.63 11.93 048 |
‘ Length, in 5.2212 52223 | 0.02 5.21 ‘ -0.14 5.21 | -0.18 5.18 -0.60
It — . 15 : -
If Width, in 2.5860 2.5800 -0.23 2.57 ‘ -0.72 2.58 | -0.19 2.58 -0.26
| Thickness, mils 43 43 | 000 4267 | 000 4267 | 0.00 4267 | 0.00 J
e == = —— = — e = = === = = =
50° Celcius
i TEST Baseline 30-Day Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion ﬂ
= : el = i : |
,;___ _EEA,D,”\E,, . Avaragg o Av?rage_ % Change ) Average - % Change Average % Change Average . ! % Change
Weight, gr 14.7763 14,9759 | 1.35 15.06 1.90 15.05 | 1.87 15.05 1.87
‘ Length, in 5.5427 5.5385 -0.08 5.53 | -0.24 5.49 l -0.90 5.50 -0.84
. Width, in 3.0300 30246 | -0.18 299 | -133 300 -1 3.01 -0.52
== = i I - == - -
'l_ThickneSS, mils 42 J 42 | 0.00 42.00 | 0.00 42.00 | 0.00 42.00 | 0.00
| PROPERTY CHANGE
2 = - B ‘ . F A T
| ¢ T * f
| ‘ ‘ : | |
/ = T T T e B
y | | | | s
! | | . ! i & Weight 23
e i / i ' B ; | * Length23 |
2 | =+ Width 23
g “® Thickness 23
c .
g 0 & : < Weight 50
| || -
> T Le.ngth 50
e 1 |
2 ‘ ‘ “® \Width 50
ﬁq_ ; ) - Thickness 50
1 e e
| |
| |
2 = (e i | L L =
0 30 60 90 120

Immersion Period (days)

JL’ Laboratories, Inc.

Dimensional Properties. 123 AZ12347 - EPDM Parsons 8090
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Summary of Test Results

JLT

EPDM - 23° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RL/AM/MLB
Sample ID: AZ12347 - EPDM Checked By: JB

“ TEST | Baseline ol & 30- Daylmrpﬂ{n | 60-Day Immersion N 90-Day Immersion ) 120 -Day Immersion _L
i RlEAﬂi_\_lG Average | ﬂ!a_l_'agr{ 77% Qhange A\_rerage % Change Average _% Change ) Average %Change |}
\ Puncture 396 56.3 42.26 35.4 -10.41 320 -19.11 32.2 -18.66 \
| | 3 5 - . : _
| Density 1.112 0.911 -18.08 1.110 -0.18 1.107 -0.39 1.105 -0.57 ‘!
| Hardness 2 1 -50.00 2 16.67 2 16,67 1 a3 |
% 2% Modulus 16000 10000 -37.50 9200 -42.50 9970 -3769 9994 -37.54 |‘
| Tear 96 210 118.75 10.8 12.50 12 16.67 10.8 1250 |
L b - — = = - —
! Voiatiles 0.4929 1.1493 133.15 1.2931 162.33 0.6942 40.83 1.1374 130.74 “
| | _ i
| Extractables 1.5058 1.3953 -7.34 2.3699 57.38 2.3017 52.85 2.4331 6158 1
200 : : ‘ .
o g B J |
\ L e 1
/*\ ‘ | [ 1 I
~ 150 | 1 N | | .| “® Puncture
59 . Sl i S ! b /1 . |
— N i * Density |
[4)) |
o - ™ Hardness
@©
= - ™ 2% Modulus |
O ; .
B - * Tear
©
G&; * Volatiles
|
& —- Extractables
| S 3 widl
-100 =
0 30 60 a0 120
Immersion Period (days)

J Lr Laboratories, I

Conformance 23.123 AZ12347 - EPDM

Parsons 9090
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Summary of Test Results J‘r
EPDM - 50° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RL/AM/MLB
Sample ID: AZ12347 - EPDM Checked By: JB
TEST Baselinf SUijay Immefsi_qn 1 60-Day Immersion ] 90-Day Immersion ~ 120-Day Immersion |
I REAEJII_\JE_ ! _Ayeragei | Average _% Chgnge Average % Change i) Average % Change Average % Char@.
‘ Puncture 39.6 319 -19.31 36.2 -8.49 331 -16.23 33.7 -14.71
| ) i — = .
f Density 1112 1.110 -0.15 1.110 -0.12 1.107 -0.39 1.104 -0.72
'_ — — — —_—e S —— — = T
[ Hardness 2 1 -50.00 1 -33.33 1 -33.33 2 -16.67
| 2% Modulus 1600 950 -40.63 860 -46.25 898 -43.88 8¢8 -43.88
i Tear 9.6 9.8 2.08 10.4 8.33 10.4 8.33 10.0 417 1
; e — —_— — - 4
‘ Volatiles 0.6279 2.1780 246.85 24 282.57 1.8011 186.82 1.9855 216.19
e iy i = ‘
i Extractables 1.5058 1.4933 -0.83 2.2334 48.31 2.3321 54.87 2.3891 58.66 1

Property Change Over Timej

-~ Puncture i

R | '

— % Density

n ‘

o —* Hardness

(5“ % 2% Modulus
|

*%‘ | —* Tear

g “* \/olatiles

o

~*- Extractables |

Immersion Period (days)

JLT Laboratories, Inc.

Conformance 50.123 AZ12347 - EPDM Parsons 9090
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Summary of Test Results

JLT

EPDM - 23° Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RL/AM/MLB
Sample ID: AZ12347 - EPDM Checked By: JB

Tg 7: _B_aseline “ ) 30-Day Im;r;érsion ik 7 So-ba-y Immersion 90-Day Immer;ion .120-Day Immersion
READING Average Average % Change Average % Change Average % Change Average % Change
| Yield Stress | 302 3656 2119 | a6 | 3775 34 | 17.22 a7.8 2517
" Vieldstain | 34858 410.2 17.60 4516 | 2047 3628 4.01 356.0 206 |
l! PeaE _Str;ss 56_19_ GP.O 7.14_ ) . 66.4 ) 18.57 66.4 18.57 64.0 14.29 N
Peak Strain 433.2 410.4 -5.26 457.6 5.63 432.8 -0.09 426.8 -1.48 ;

Percent Change (%)

‘Tensile Change Over Time

Immersion Period (days)

'~ Yield Stress |
- Yield Strain
—+ Peak Stress |
- Peak Strain

JL’ Laboratories, Inc.

Tensile 23.123

AZ12347 - EPDM

Parsons 9090
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Summ

ary of Test Results

JLT

a .
EPDM - 50° Celcius
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RL/AM/MLB
Sample ID: AZ12347 - EPDM Checked By: JB

I _TES_T 7iﬁBiasel-i7n’e _ __.‘_i_U-Day Irﬁrﬁarsfon i ) GG-Da\;rImmersior;— 90-Day Immersion 120-Day Immersion |
;LWF_{I_EADtNG | Average Average % Chrqnge Average % Change _ Average % Change Average % Change

| Yield Stress 30.2 43.2 43.05 46.4 53.64 50.2 66.23 49.2 62.91

\k Y;eid Stra;‘; 348.-8 4'{'-1;0 35.03 502.8 4415 526.4 50.92 510.4 46.33

: ;eﬁifess _}330_ 77?4.0 _14.29 _64.0 14.29 64.0 ) 14.29 66.4 7 18.57 i
|___If’ea§§t@itj i _.433.2 7 448.4 3.51 N 424._0_ -2.12 399.0 _ -7.89 399.0 -7.89 ‘

Percent Change (%)

Immersion Period (days)

‘ ~* Yield Stress |
" Yield Strain |
- ™ Peak Stress
: "“ﬁPeak_Strain

JLr Laboratories, Inc.

Tensile 50.123

AZ12347 - EPDM

Parsons 9090
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LABORATORIES, INC.

GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH

June 29, 2009
09LR1826.01

Parsons

290 Elwood Davis Road
Suite 312

Liverpool, NY 13088

Attn: David Steele

RE: COMPATIBILITY TEST RESULTS
GEOTUBE FABRIC & SEWING THREAD WITH SOLVAY WASTE
HONEYWELL PROJECT
PO NO. 444853.00001.00

Dear Mr. Steele:
Similar to the geomembrane samples, the TenCate Geotube fabric and the sewing thread used to sew

the fabric were also subject to immersion testing in the Solvay waste. A virgin sample of each
material was taken from the samples and subject to the following baseline tests:

Fabric - Puncture ASTM D-4833
Trap Tear ASTM D-4533
Grab Strength ASTM D-4632
AOS ASTM D-4751
Permittivity ASTM D-4491
Thread - Tensile Strength ASTM D-5446

Samples of the material were then placed in two tanks of Solvay waste at 23°C and 50°C,
respectively. At 30, 60, 90 and 120 days, coupons were removed, cleaned and tested for the same
properties as the baseline tests. The average results were compared to the average baseline test
results and the percent change computed. The percent change vs immersion time was plotted as
shown on the attached data sheets. An evaluation of the results are described herein.

938 South Central Avenue * Canonsburg, Pennsylvania 15317 Tel: (724) 746-4441 Fax: (724) 745-4281
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TenCate Geotube

Prior to testing, the immersed coupons were washed to remove the excess Solvay waste and rinsed
to clean the holes in the fabric. If there holes were not cleaned, AOS and Permittivity testing would
not yield any meaningful results since the holes would be completely blocked. The ends of the
thread were simply wiped with a moist towel to fit in the clamps.

Puncture

Puncture results varied from +34% to -26%. This is typical with a coarse woven fabric because it
depends on where the puncture needle is seated on the fabric. If the needle aligns with a strand, the
results are higher. If the needle aligns at a woven junction, the results are lower. Per the test
procedure, the alignment is random in the test unit.

Trap Tear
Trap Tear values generally decreased by about 25% and remained relatively consistent after 30 days.

Grab Strength
Grab Strength decreased by about 10+% and remained essentially consistent after 30 days.

AOS

This value ranged from an AOS 0f 40 to an AOS of 50. Essentially, there was no significant change
in AOS over the 120 day period. Prior to testing, the fabric was washed to remove the encrusted
Solvay waste that blocked the holes.

Permittivity

The baseline values average was 0.4 sec’. Over the 120 day test period, the value varied for 0.4
sec” to 0.3 sec” terminating at about 0.35 sec”. Essentially, there was no meaningful change in
Permittivity.

TenCate Fabric Summary

The results indicate no significant deterioration of the fabric. In fact, AOS and Permittivity values
were essentially the same throughout the test period.

TenCate Sewing Thread

Since the most important property is the Tensile Strength of the thread used to sew the geotubes, we
only performed Tensile Strength per ASTM D-5446. This test was designed to determine the Tensile
Strength of thread used for inflatable materials. Since the Geotubes will be filled or inflated with
waste, we deemed this an appropriate test.
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Again, a sample of the virgin thread was tested for Strength and the average computed as the
baseline value. Samples of the thread were immersed in the Solvay waste in 23°C and 50°C tanks.
At 30, 60, 60 and 120 days, samples were removed and tested. The average value was computed and
the percent difference plotted vs exposure time.

The data plot shows a general increase in Strength vs Time. This is mostly likely attributed to the
fact that the thread was encased in Solvay waste when it was tested.

TenCate Sewing Thread Summary

Both the TenCate fabric and sewing thread performed well when exposed to the Solvay waste for
120 days. There is no evidence in these tests to suggest the waste adversely effected the fabric or
the thread.

We appreciate the opportunity to provide our services and look forward to working with you again.
Should you have any questions, comments or require additional information, please do not hesitate
to call. Thank you.

Sincerely,

JLT LABORATORIES, INC.

Jg h Boschuk, Jr., P.Z.V

esident

& Martin A. Switzer

Enclosures

JB/mlb
\wpl0\letter\09122
Inv# 3828



Summary of Test Results

JLT

TenCate GeoTube

Client: Parsons Job No.: 0SLR1826.01
Project: Honeywell Date: 05/15/2009
Material: GT 500 Woven Geotextile Tested By: RL/AM/MLB

Checked By: JB

Sample ID: Geotextile - GeoTube

[ TEST —Baseline -30-Day Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion _‘
i’_ REAl_JING Average Average % Change Average % Change Average % Changg Average % Change

!I Puncture 23°C 159.8 204.9 28.23 136.6 -14.55 120.4 -24.70 189.0 18.26

Uﬁ Puncture 50°C 159.8 ‘1 384 -13.40 118.2 -26.02 186.1 16.44 214.8 34.40

\F Trap Tear 23°C 3121 247.2 -20.79 2474 -20.73 211.0 -32.38 2351 -24.66
‘.hT:p Tearso'c | 3121 2372 | 239 232.8 25.40 263.7 15.51 2328 2540 |
‘: Grab 23°C 307 292 -4.63 317 3.39 222 -27.70 276 -9.98

! Grab 50°C 307 280 -8.55 283 -7.70 267 -13.02 286 -6.88

‘f ADS 23°C 40 40 0.00 43 8.33 a7 16.67 43 8.33

| Aossoc 40 43 8.33 43 8.33 a1 16.67 a7 | 1667 |

Geotube Conformance.123

\ 1
Property Change Over Time |
40 ——— -
Puncture 23
X Puncture 50 |
o Trap 23
[®)]
_c:% Trap 50
(&) Grab 23
§ Grab50 |
o AOS 23
AOS 50 \
Immersion Period (days)
J ‘r Laborarories, Inc.
Geotextile - GeoTube Parsons 9090
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Summary Permittivity of Test Results JLT
TenCate GeoTube

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 05/15/2009
Material: GT 500 Woven Geotextile Tested By: RL/AM/MLB
Sample ID: Geotextile - GeoTube Checked By: JB

TEST Baseline _ 30-Day Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion

ii_ ~__ READING Average Average % Change Average % Change Average % Change Average % Change

. [

‘l Baseline & 23°C 28.5 257 -9.82 21.6 -24.21 28.6 0.35 28.3 -0.70

}1 a'm . ] [ — 5

|! Baseline & 50°C 28.5 26.8 -5.96 21.8 -23.51 24.6 -13.68 24.4 -14.39 i

[ ) |

Note: At 60 days, the coupons were only soaked and rinsed but not cleaned with a soft brush, like the other samples.

: Property Change Over Time

5 . — ;

! ~# Baseline & 23
- Baseline & 50

Percent Change (%)

Immersion Period (days)

J ‘ ’ Laboratories, Inc.

Geotube Permittivity. 123 Parsons 9090




PERMITTIVITY OF GEOTEXTILES
CONSTANT HEAD METHOD JLr
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 03/30/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate BASLEINE Chk'd By : JB
Spec Value: 20 gpm/sq ft ’
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm”2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
COUPON REPLICATE f FLOW TIME FLOW PERMITTIVITY |
cm”3 sec gal/min/ft’2 sec-1 |
1 1305.6 16.31 285 0.400
2 13246 15.50 286 0.401 E
Baseline 3 | 13116 15.32 286 0.402 |
4 | 13206 15.50 285 0.400
5 1313.7 15.41 285 | 0400 |
Average : 285 0.400

JL ' Laboratories, Inc.

L5
1
|
1

1R S Cantra e Cancnek - A 15 ' Ti 4 AR 4441 1Yy TAS-ADR
38 S. Central Avenue Canonsburg, PA 153 Tel: (T724) 746-4441 / Fax: (724) 745-426

Honeywell Site Supplied Sample GT at Baseline Permtvity.123/FF-Coffeenlll



CONSTANT HEAD METHOD JL’
ASTM D-4491 ( Also meets D2434 Criteria for permeability)
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 03/30/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 30 DAYS Chk'd By : JB
Spec Value: 20 gpm/sqft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
COUPON REPLICATE | FLOW | TIME FLOW [ PERMITTIVITY
| _cm*3 sec gal/min/ft"2 sec-1
1 J 1124.2 15.40 24.4 0.343
23 Degrees C 2 | 11279 15.47 24.4 0342
Replicate 1 3 1130.7 15.44 245 0344 |
4 11329 | 15.59 24.3 [ 0.341 .
5 | 1125.0 15.46 243 0.341 |
1 1256.6 15.47 27.1 0381 |
Replicate 2 3 1244.2 15.37 27.0 0.380
) 1250.2 15.43 271 0.380
4 1252.3 156.50 270 0.379
Average : 25.7° 0.361
JLI Laboratories, Inc. 3 . Central Avanue, Canonsburg, PA 15317 * Tal: (724) 746-4441 / Fax: (724) 745-42

Honeywell Site Supplied Sample GT-23 at 30 Days Permtvty.123/FF-Coffeenlll



PERMITTIVITY OF GEOTEXTILES
CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 03/30/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 30 DAYS Chk'd By : JB
Spec Value: 20 gpm/sqft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
COUPON REPLICATE | FLOW TIME FLOW PERMITTIVITY
| c©m"3 sec _gal/min/ft*2 sec-1
1 1141.5 15.25 25.0 0.351
50 Degrees C 2 | 1150.1 15.35 25.0 0.352
Replicate 1 3 | 1150.0 15.32 25.3 0.355
4 1157.8 15.34 25.2 0.354
5 1162.0 15.47 25:1 0.352
1 1305.6 15.31 28.5 0.400
50 Degrees C | 2 1324.6 15.50 28.6 0.401
Replicate 2 3 | 13116 15.32 28.6 0.402 |
4 | 13122 15.50 28.3 0.397
4 1313.4 15.41 28.5 0.400
Average : 26.8 0.376
JL ' L L’J‘f){)}':."f{)l'ii’.\', Inc. S. Central Ave Ca burg. PA 15317 * Ta 4 4441 | Fax: (724 5-42

Honeywell Site Supplied Sample GT-50 at 30 Days Permtvty.123/FF-Coffeenll!



CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

PERMITTIVITY OF GEOTEXTILES J‘r

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 03/30/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 60 DAYS Chk'd By : JB
Spec Value: 20 gpm/sq ft MARYV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
| coupon REPLICATE FLOW TIME FLOW PERMITTIVITY
cm”3 sec gal/min/ft"2 sec-1
il 1205.5 18.50 21.8 0.306
23 Degrees C 2 1208.0 18.46 21.9 0.307 |
Replicate 1 3 1196.7 18.50 21.6 0.303
4 1203.3 18.60 21.6 0.304
5 | 1196.4 18.43 21.7 0.305
1 1060.2 16.44 21.5 0.303
23 Degrees C 2 1181.2 18.32 21.5 0.303
Replicate 2 3 1061.2 16.50 21.5 0.302
< 1054.7 16.47 21.4 0.300
< 1073.4 16.56 21.7 0.304
Average : 21.6 0.304

JL' Laboratories, Inc. 933 S. Cantral Ave Canonsburg. PA 15317 * Tel: (724} 746-4441 / Fax: (T24) 745-4261

Honeywell Site Supplied Sample GT-23 at 60 Days Permtvty.123/FF-Coffeenlll



PERMITTIVITY OF GEOTEXTILES
CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

JbT

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 03/30/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 60 DAYS Chk'd By : JB
Spec Value: 20 gpm/sqft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm”2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
COUPON REPLICATE FLOW TIME FLOW PERMITTIVITY |
cm*3 sec gal/min/ft"2 sec-1
1 12871 19.38 222 0.312
50 Degrees C 2 1310.2 19.47 225 0.316
Replicate 1 3 1301.2 19.43 224 0.314
4 1300.8 19.38 224 0.315
5 1306.5 19.34 226 0317 |
1 1230.0 19.34 21.2 0.298
50 Degress € 2 1233.3 19.44 212 0298 |
Replicate 2 3 1239.3 19.50 21.2 0.298 @
4 1226.8 19.28 213 0.299
4 1230.7 19.28 213 0.299
Average : 21.8 0.307

JLT Laboratories, Inc. %8S B

S. Central Avenue, Canonsburg. PA 1531 Tel

Honeywell Site Supplied Sample

GT-50 at 60 Days Permtvty.123/FF-Coffeenlll



CONSTANT HEAD METHOD J"
ASTM D-4491 ( Also meets D2434 Criteria for permeability)
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 06/29/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 90 DAYS Chk'd By : JB
Spec Value: 20 gpmisqft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510

| COUPON | REPLICATE | FLOW TIME [ FLOW | PERMITTIVITY |

] ‘ cmA3 sec | galimin/ft?2 | sec-1 |

f 1 | 13140 1526 | 288 | 0404 |

| 23 Degrees C 2 1319.0 1531 | 288 | 0404 |

| Replicate 1 3 . 1318.0 15.29 288 | 0404

i 4 1321.0 15.33 | 28.8 0.404 |

i 5 1323.0 15.37 28.8 | 0.404

i 1 1312.0 15.46 284 | 0398 |

| 1 - :

f Replicate 2 3 1312.0 15.42 28.4 0.399 |

| 4 1315.0 15.47 28.4 0.399 i

! 4 1319.0 15:57 | 28.3 0.397 ‘

Average : 286 0.401
JL , Laboratories, Inc. 938 . Central Avenue, Canonsburg, PA 16317 * Tel: (724) 7464441/ Fax: (724) 7454261

Honeywell Site

Supplied Sampl&T-23 AT 90 DAYS PERMTVTY.123/FF-Coffeen!l|



PERMITTIVITY OF GEOTEXTILES
CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

JbT

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 06/29/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 90 DAYS Chk'd By : JB
Spec Value: 20 gpm/sqft MARV
HEAD ACROSS SPECIMEN: 5.08cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
| COUPON REPLICATE | FLOW TIME FLOW [ PERMITTIVITY
cm?3 | sec gal/min/ftr2 | sec-1 1
1 12770 |  17.44 245 0.344
50 Degrees C 2 1279.0 17.45 245 0.344
Replicate 1 3 1275.0 17.41 245 0.344 |
1 4 1281.0 152 244 0.343 |
‘ 5 1282.0 17.53 244 0.343
1 1288.0 17.39 247 0.348 |
50 Degrees C | 2 | 1294.0 17.42 248 0.349
Repiicate 2 3 | 12950 17.43 248 0349 |
1
| 4 1289.0 17.39 248 0.348 ;
4 1297.0 17.44 248 0349 |
Average : 246 0.346

JLT Laboratories, Inc.

338 S. Central A

enue, Canonsburg, PA 1531

Honeywell Site

Supplied Sample

GT-50 at 90 Days Permtvty.123/FF-Coffeenll|



PERMITTIVITY OF GEOTEXTILES
———1——CONSTANT HEAD METHOD —
ASTM D-4491 ( Also meets D2434 Criteria for permeability)
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 06/29/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 120 DAYS Chk'd By : JB
Spec Value: 20 gpm/sq ft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510
| CouPON REPLICATE FLOW TIME FLOW | PERMITTIVITY |
|  cm"3 sec gal/min/ft"2 | sec-1 |
1 1314.0 15.45 28.4 0.399 |
23 Degrees C 2 | 1316.0 15.51 28.3 0.398 |
Replicate 1 3 13150 15.49 284 | 0398
4 1315.0 15.47 284 0.399
5 1317.0 15.61 28.4 0.398
1 1312.0 15.52 282 ‘ 0.397 |
23 Degrees C 2 1312.0 15.51 28.3 0.397 |
Replicate 2 3 1309.0 15.44 28.3 0.398 |
4 1313.0 15.53 28.2 0.397
4 1312.0 15.49 283 0.397
Average : 283 0.398
JL’ Laboratories, Inc. 938 S. Central Avenue, Canonsburg, PA 15317 * Tel: (724) 746-4441 | Fax: (724) 745-42

Honeywell Site Supplied SampBT-23 AT 120 DAYS PERMTVTY.123/FF-Coffeenll!



CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

PERMITTIVITY OF GEOTEXTILES J‘r

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date : 06/29/09
Material: Geotextile - GT500 Technician: RL
Sample ID: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenCate 120 DAYS Chk'd By : JB
Spec Value: 20gpm/sqft MARV
HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm*2
WATER TEMPERATURE: 18.0 Degrees C : TEMP CORR. 1.0510
COUPON REPLICATE |  FLOW TIME ; FLOW PERMITTIVITY |
| cm"3 sec gal/min/ftr2 sec-1 |
1 | 1246.0 17.54 237 0.333
50 Degrees C 2 | 12410 17.50 237 0.333 |
Replicate 1 3 | 12350 17.49 236 0.331
4 . 1251.0 17.56 23.8 0.334 |
5 12500 17.55 238 0334 |
N 1 13010 17.39 25.0 0351 |
50 Dagress C 2 | 1305.0 17.42 25.0 0351 |
Replicate 2 3 1318.0 17.46 252 0.354 |
4 1311.0 17.53 250 0.351 |
4 1310.0 17.49 25.0 0351 |
Average : 244 0.342

JL ' Laboratories, Inc. B

Honeywell Site Supplied Sample  GT-50 at 120 Days Permtvty.123/FF-Coffeenl!|



Summary of Test Results

JLT

Sewing Thread
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 06/15/2009
Material: Sewing Thread Tested By: RL/AM/MLB
Sample ID: TenCate Sewing Thread Checked By: JB
TEST Baseline 30-Day Immersion 60-Day Immersion 90-Day Immersion 120-Day Immersion ‘
‘% READING y Average Average % Change Averag_a_ % Change Average % Change Average % Qhangs
|| Baseline & 23°C 58.0 61.4 4.07 61.8 4.75 66.0 11.86 66.4 12.54
}* . =
Baseline & 50°C 61.4 62.8 2.28 66.2 7.82 68.0 10.75 68.4 11.40 ’

Change Over Time |

Property

]

|
\
-

= Baseline & 23
% Baseline & 50

Percent Change (%)
(6]

30

60

90

Immersion Period (days)

J L ’ Laboratories, Inc.

String.123

TenCate Sewing Thread

Parsons 9090
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