
Summary of Test Results JI.TEPDM - sao Celc/us

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 0511512009
Material: EPDM Tested By: RUAMIMLB
sample 10: AZ12347 - EPDM Checked By: JB

~

Ii
reST ~ine 3O.Oaytm~~ 60-0ay Immersion 9O-0ay Immersion 12o-Day Immersion

READING Average Average % Change ~verage % Change Average % Change Average %Cha~

I~uneture 39.6 31.9 -19.31 36.2 -8.49 33.1 -16.23 33.7 -14.71
--- -- -0:721t Density 1.112 1.110 -0.15 1.110 -0.12 1.107 -0.39 1.104

- -- - - - --
Hardness 2 1 -50.00 1 -33.33 1 -33.33 2

~- f- ----
2% Modulus 1600 950 -40.63 860 -46.25 898 -43.88 898 -43.88

--
Tear 9.6 9.8 2.08 10.4 8.33 10.4 8.33 10.0 4.17

~

Volatiles 0.6279 2.1780 246.85 2.4 282.57 1.8011 186.82 1.9855 21619
- f----- ---

Extraetables 1.5058 1.4933 -0.83 2.2334 48.31 2.3321 54.87 2.3891 58.88
- =
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Geomembrane Conformance Test Results
EPDM - SOD Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

EPDM

AZ12347 - EPDM

120 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

05/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No.

j
AVERAGE STANDARD

;-
2 3 4 5 I oc,.,~-r i-- --

Puncture Resistance Ibs 33.2 I 32.5 32.7 i 34.3 36.0 33.7 1.2909

I
-

Density grlcucm 1.10 1.10 1.10 1.10 0.0005
-r-

(
r::-Hardness 2

1
1 2 2 I----Cl:.4714

j
2% Secant Modulus psi I 910 880 910 920 r-~ 898 I 19.4I I
Tear (MD Only) Ibs 10 10

I
10 10 10 10.0 0.0000

I -

Volatiles I % 1.9570 2.0140

J t-_ 1.9855 I 0.0285
+ 1 2.3891Extractables I % 2.3807 2.3975 I 0.0084

~T l.llhoTllloT;e.'. II/c.

Conformance 50.123 AZ12347 - EPDM Parsons 9090



Summary of Test Results
EPDM - 2J" Celclus JI.T
Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
EPDM

AZ12347 - EPDM

Job No.: 09LR1826.01
Dale: 0511512009
Tested By: RUAM/MLB
Checked By: JB

l3D-Day Immersion 6()..Oay Immersion gO-Cay Immersion 120-Day Immersion

Average % Change Average % Change Average % Change Average % Change
-

36.6 21.19 41.6 37.75 35.4 17.22 37.8 25.17

410.2 17.60 451.6 29.47 362.8 4.01 356.0 2.06

60.0 7.14 66.4 18.57 66.4 18.57 64.0 14.29 I
-,

410.4 -5.26 457.6 5.63 432.8 -D.09 426.8 -1.48
=='-

30.2

348.8

Baseline

Averag!....-

Peak Stress 56.0
-

Peak Strain 433.2

~~~

TEST
READING

IL Yield Stress

Yield Slrain

Tensile Change Over Time I
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Tensile Test Results
EPDM - 23° Celcius

Client:

Project:

Material:

Sample 10:

Parsons
Honeywell

EPDM

AZ12347 - EPDM

Baseline Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1626.Q1

02/15/2009

RUAM/MLB

JB

PARAMETER

Yield Stress

Yield Strain

Peak Stress

Peak Strain

r

~

UNITS

Ib/in

%

Ib/in

%

I
+

1

30

328

56

427

t
t

2

30

327

56

434

REPLICATE No.-r 3-

27

330

56

447 J

4

29

351

56

456

5

35

408

56

402

AVERAGE

30.2

~ 348.8

r 56.0

I 433.2

STANDARD

DEVIATION I
2.64

30.89

0.00

18.56

Labort/tories, Inc.

Tensile 23.123 AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 23° Celcius

Client:
Project:
Material:

Sample 10:

Parsons
Honeywell
EPDM
AZ12347 - EPDM
30 Day Testing

Job No.:
Date:
Tested By:
Checked By:

09LR1826.01
02/15/2009

RUAM/MLB
JB

PARAMETER UNITS I REPLICATE No. I AVERAGE I STANDARD

1 2

3:---i
4 5 DEVIATION

1 - -~ -
Yield Stress

-l-
Ib/in 38 37 35 35 36.6 1.36

t -- - --
Yield Strain % 418 413 413 --+- 392 415 410.2 9.28-- -r- 60

-- -- -

Peak Stress Ib/in 64 60 60 56 60.0 1.89-- , - -- -
1

- r

Peak Strain % 441 391 316 465 439 410.4 52.96

I.'
Tensile 23.123

Laboratories, Illc.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 230 Celcius

Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
EPDM
AZ12347 - EPDM
60 Day Testing

Job No.:
Date:
Tested By:

Checked By:

09LR1826.01

03/15/2009
RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. AVERAGE~ STANDARD

1
2 --, --

1 , -j 4 5 DEVIATION

Yield Stress Ib/in 41 44 46 39 38 41.6 --t 3.01--

I
-- --~

Yield Strain % 440 446 420 475 477 451.6 21.71--
Peak Stress Ib/in 68 64 68 64 68 66.4 1.89 4-- 1 457.6 ~ 22.01 _ JPeak Strain I % 471 I 455 444

-L
427 491

-

.11.'
Tensile 23.123

Lllbortl/orie.\. Illc.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 23° Celcius

Client:
Project:
Material:

Sample 10:

Parsons
Honeywell

EPDM

AZ12347 - EPDM
90 Day Testing

Job No.:

Date:
Tested By:
Checked By:

09LR1826.01
04/15/2009

RUAMIMLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

1
- -

2 3 4 5 DEVIATION 1-- -- -

Yield Stress Ib/in 33 38 36 37 33 35.4 2.06-- ; --

Yield Strain %
I

333

I
387 377 355 362 362.8

18." :~1I -t - - -
Peak Stress Ib/in 64 64 68 68 68 j 66.4 1.96

t ; ----.j

Peak Strain % 467 341 460
I

455 441 432.8 ~6.68_.-.L -

I,

Tensile 23.123

Laboratories. II/c.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 23° Celcius

Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
EPDM
AZ12347 - EPDM
120 Day Testing

Job No.:
Date:
Tested By:
Checked By:

09LR1826.01
05/1512009

RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD j
1 2 3

-l-
4

1
5 DEVIATION-- -- --

Yield Stress Lib/in 48 49 30 I 30 32 37.8 8.77
- -- --

Yield Strain % 492 315

2::=t

308 t :': 356.0 73.75

~
-- l- 68

--

Peak Stress t- Ib/in 64 60 64.0 2.53
-- -

Peak Strain % 433 399 469 428 405 426.8 24.77
-

I,
Tensile 23.123

Laboratories. Iltr:.

AZ12347 - EPDM Parsons 9090



Summary of Test Results
EPDM - 50 D Celcius JI.T
Client:
Project:

Material:
Sample 10:

Parsons
Honeywell
EPDM
AZ12347 - EPDM

Job No.: 09LR1826.01

Dale: 0511512009
Tested By: RUAMlMLB
Checked By: JB

Day Immersion 6O-0ay Immersion 9O-Day InvnerSiOn 120-Day Immersion

% Change Average % Change Average % Change Average % Change
1---

43.05 46.4 53.64 50.2 66.23 49.2 62.91

35.03 502.8 44.15 526.4 50.92 510.4 46.33

14.29 64.0 14.29 64.0 14.29 66.4 18.57

3.51 424.0 -2.12 399.0 -7.89 399.0 -7.89

30­

Average

43.2

471.0

64.0

448.4

TEST Baseline

READING Average

Yield Stress 30.2

Yield Strain 348.8

Ir Peak Stress 56.0

Peak Strain 433.2

Tensile Change Over Time I
------- ---~

70

60 ~

~

~ 50 I-0
-=~....., 1--l-

i Yield StressQ) 40 ~-+- ---J
OJ
C r -+--- -+-- Yield Strainro 30.c
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()

10.... + -+Q)
Q. t----
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JI.TLilbt"'dorie~. 1/1

Tensile 50.123 AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 50 0 Celcius

Client:
Project:
Material:
Sample ID:

Parsons
Honeywell
EPDM
AZ12347 - EPDM

Baseline Testing

Job No.:
Date:
Tested By:
Checked By:

09LR1826.01
02/15/2009

RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

T ----,- --
2 3 4 5 DEVIATION

t -- -- -

Yield Stress Ib/in 1_30 f~ 27
1

29 35 30.2 2.64r- -- --
Yield Strain I _ 0/0 328 327 330

j
351 408 348.8 30.89-- --

Peak Stress Ib/in 56 56 56 56 56 56.0 0.00- -- J 434
-- --

Peak Strain 1- % 427 ..1 447 456 402 433.2 18.56

Tensile 50.123

Laboratories, Inc.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM· 50 0 Celcius

Client:

Project:

Malerial:

Sampia ID:

Parsons

Honeywell

EPDM

AZ12347 - EPDM

30 Day Testin9

Job No.:

Date:

Tested By:

Checked By:

09LR1626.01

02/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE ISTANDARD

-f r= 4~
~

t1 2 4 5 DEVIATION
- -

Yield Stress Ib/in 42 44 45 40 43.2 1.94, -

t 481

- - ~ ,-
Yield Strain % 477 462 480 t-:5

_

471.0 10.53

1 - ~ - -- -l-

Peak Stress Ib/in ~ 64 64 64 64 64.0 L0.00- -- - -
Peak Strain % 441 1 411 467 463 L 460 448.4 20.72

- - - ~

1,'

Tensile 50.123

Labora/ories. I/IL'.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 50 0 Celcius

Client:
Project:
Material:
Sample ID:

Parsons
Honeywell
EPDM
AZ12347 - EPDM
60 Day Testing

Job No.:
Date:
Tested By:
Checked By:

09LR1826.01
03/15/2009

RUAM/MLB

JB

- ~

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

1 5~~ 1 I
~- 1DEVIATIO~ ~3 4 5

r I I

Yield Stress Ib/in 45 44 47 45 46.4 2.50
; - < --

Yield Strain %
I

469 15:: ~
477 489 515

5028 _I
34.33

-- - ~-

Peak Stress Ib/in 64 68 64 60 64.0 1.89
~- ----l.-

Peak Strain % I 435 433 444 408 400 424.0 16.94 j---

.II.'
Tensile 50.123

Lllborll/o";l'l>, II/c.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 50 0 Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

EPDM
AZ12347 - EPDM

90 Day Testin9

Job No.:

Dale:

Tested By:

Checked By:

09LR1826.01

04/1512009
RUAMIMLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

-j
5: [

--
2 3 5 DEVIATION

-~

Yield Stress Ib/in I 47 52 50 49 50.2 2.14
~- , - -

515 [
~

Yield Strain

f
% 498 554 577 488 526.4 33.86_-

1
-- ~-

Peak Stress Ib/in 68 60 64 60 68 64.0 3.58-- 1 I 387 =±Peak Strain % 448 369 376 415 399.0 29.09-_. -

.II.'
Tensile 50.123

Laboratories, Illc.

AZ12347 - EPDM Parsons 9090



Tensile Test Results
EPDM - 50 0 Celcius

Client:

Project:

Material:

Sample ID:

Parsons
Honeywell

EPDM

AZ12347 - EPDM
120 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

05/15/2009

RUAM/MLB

JB

r UNITS 1
--- -- ~ -

STANDARD lPARAMETER REPLICATE No. AVERAGE

C~
2 3 4 5 DEVIATION

T - --
Yield Stress Ib/in 55 47 46 54 49.2 4.45

-r - --

Yield Strain % I~ 579 482 522 538 510.4 50.42
I -- - -- --

Peak Stress Ib/in 72 68 64 68 60 66.4 4.08

Peak Strain L % L420 389 403 415 368 399.0 18.84
-- -

~

Tensile 50.123

Labort/tories, II/C.

AZ12347 - EPDM Parsons 9090



J LTLABORATORIES, INC.
GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH

June 29, 2009
09LR1826.01

J \

Parsons
290 Elwood Oavis Road
Suite 312
Liverpool, NY 13088

Attn: Oavid Steele

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

Oear 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 -

Thread -

Puncture
Trap Tear
Grab Strength
AOS
Permittivity

Tensile Strength

ASTM 0-4833
ASTM 0-4533
ASTM 0-4632
ASTM 0-4751
ASTM 0-4491

ASTM 0-5446

Samples of the material were then placed in two tanks of Solvay waste at nOc 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 1724) 745·4261



David Steele
Parsons

TenCate Geotube

Page 2 00
06/2912009

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 un..it.

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 of40 to an AOS of50. 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.



David Steele
Parsons

Page 3 00
0612912009

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 230 C and SOoC 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,

ORATORIES, INC.

Boschuk, Jr., Pf
esident

cc: Martin A. Switzer

Enclosures
JBlmib
\wplO\lener\09122
Invli 3828



Summary of Test Results JI.TTenute GeoTube

Client Parsons Job No.: 09lRI826.01
Project: Honeywell Date: 05115/2009
Material: GT 500 Woven Geotextile Tested By: RUAM/MlB
Sample 10: Geotextile - GeoTube Checked By: JB

r
TEST Baseline 3O-Oay Immersion 6O-Day Immersion 9O-Day Immersion 120-Day Invnersi>n

READING Average Average % Change Average 'II Change Average 'lO.Cha""" Average 'lO.Cha"""
I --

I
Puncture 23°C 159.8 204.9 28.23 136.6 -14.55 120,4 ·24.70 189.0 18.26

Puncture 50·e 159.8 138.4 -13.40 118.2 -26.02 186.1 16.44 214.8 34.40

Trap Tear 23·C 312.1 247.2 -20.79 247.4 -20.73 211.0 -32.38 235.1 -24.66

Trap Tear sooC 312.1 237.2 -23.99 232.8 -25.40 263.7 -15.51 232.8 -25.40 I

I
Grab 2rC 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

AOS 23"C 40 40 0.00 43 8.33 47 16.67 43 8.33

AOS SO"C 40 43 8.33 43 8.33 47 16.67 47 16.67,
" . . . !

I
Property Change Over Time

! !

40 I , I i I- I I ../30 I

I: I
r- I A I 1// Puncture 23

~ ~

<;R. 20
I ./ \. I I /1 Puncture 50

~ - -Y-----l \.\. I ~ 1
--+- /1 -+- /' ....... Trap 23Q) 10 ./ • --- / I /'1Ol

c ./ I ---- "\. .--' / / j --- Trap 50co
.J:: o ," ,

I -:::::... \. "- 1/
I() -+- Grab 23- ~ r--. -- "- / ....,j

c -10 ~

Q) ~ -----... \. 1. . /l ....... Grab 50
(,) .........."-.... ............... ~ ~"-/-.... ./~ -20Q) - -+- AOS 23a.. "-.: ---...... J':><"" ~.J/ ../ ' ___ :- • '¥ .:.-- ,

-30 ~ • AOS 50
-+- - -.-..-..I -.-l- i == .=j

-

-40 ~ ~ --..-.l

0 30 60 90 120

Immersion Period (days)

JI.Twhorruorle:." lilt:.

Geotube Conformance 123 Geotextile - GeoTube Parsons 9090



GeoTube Conformance Test Results
TenC3te CeoTube

Client:

Project:

Material:

Sample 10:

Parsons

Honeywell
GT 500 Woven Geotexlile

Geotextile - GeoTube

Baseline Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

03/31/2009

RUAM/MLB

JB

PARAMETER UNITS

t
REPLICATE No. AVERAGE

J
STANDARD

~- 4-=11 2 3 5 DEVIATION
- --

Puncture 23·C I Ibs 158.2 157.8 151.7 167.2 164.2 159.8 5.4090

I G58.2

~- - -

~Puncture 50·C Ibs 157.8 151.7 167.2 164.2 159.8 5.4090
--

Trap Tear 23·C Ibs 308.1 297.5 286.2 347.5 321.2 312.1 I 21.1468

1 -- --

Trap Tear 50·C

1

Ibs 308.1 297.5 286.2 347.5 321.2 I 312.1 I 21.1468

Grab 23·C Ibs J 332 1_321
- 1 299 1 287 I 294 I 307 I 17.0482--

Grab 50·C Ibs I 332 321 299

~7+'
1

307 17.0482

jAOS 23·C

t t
40

I
40 j 40 -t 40 0.0000-- -- ~- --

AOS 50·C 40 40 1 40 40 0.0000

" Lahortlforie.\. 11/('.

Geotube Conformance.123 GeDtextile - GeoTube Parsons 9090



GeoTube Conformance Test Results
TenCate Ceo Tube

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

GT 500 Woven Geotextile

Geotextile - GeoTube

30 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

03/31/2009

RUAM/MLB

JB

STANDARD

DEVIATION
1

127.0715
-

9.7425
--

40.8777
-

30.6119
~

17.4539--
26.0814
-

0.0000

4.7140

.9

RAGE

.4

~
.2

2

o

o
3

- -
EPLICATE No. AVE

1

-]
--

3 4 5
- ,

128.7 154.3 137.0 20'
--

155.0 142.7 135.3 131

213.1 230.6 200.6 24'
--

294.3 230.6 235.6 23
--

272 288 280 2~

295 304 294 21
--

40 4

40 4
--

RPARAMETER UNITS

1 1 2
-

Puncture 23·C 4 Ibs I 146.2 458.5

Puncture 50·C Ibs I 127.0 I 132.0
t-

Trap Tear 23·C I Ibs 296.8 295.0---
Trap Tear 50·C Ibs

t "" t-=",.,•
Grab 23·C Ibs

+
322 300

-j-

Grab 50·C
-t-

Ibs

t
278 231

AOS 23·C -1 40 I 40

AOS 50·C 40 I 50

"", !.ahoratories, Illc.

Geotube Conformance.123 Geotextile - GeoTube Parsons 9090



GeoTube Conformance Test Results
TenCate Ceo Tube

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

GT 500 Woven Geotextile

Geotextile· GeoTube
60 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

03/31/2009

RUAM/MLB

JB

PARAMETER UNITSL

I
2

; -

Puncture 23°C Ibs -j 126.5 149.3

punct~ IIbs l 112.6 110.5

Trap Tear 23'C Ibs ~40.6

~Trap Tear 50'C Ibs 225.6 233.1

Grab 23°C Ibs -L 332
j

329
t- ~~

Grab 50'C Ibs I 268 294
--

AOS 23'C I 40 I 40

AOS 50'C L40 I 50

'I.T Lflhorfl(flrit'.\, I//c.

~~ --
REPLICATE No. AVERAG

~
-

3 4 5

133.9 r 136.6
-

131.6 118.2

251,2
-+-

247.4

239.8 232.8.
290 317_.

287 283

50 43

40 ! ~ 43

E I STANDARD

DEVIATION

9.4971

9.4905

4.8194

5.8002

19.1311

10.9848

4.7140

4.7140

Geotube Conformance.123 Geotextile· GeoTube Parsons 9090



GeoTube Conformance Test Results
TenCilte GeoTube

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell
GT 500 Woven Geotextile

Geotextile - GeoTube

90 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

04/28/2009

RUAM/MLB

JB

~ I

---
PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

---

+
I I2 3 4 5 DEVIATION

I - I t-- 1Puncture 23'C Ibs G22
.
1 118.6 I I 120.4 I 1.7500

r
Puncture 50'C

I
Ibs 146.1 I 226.1 I I I I 186.1 I 40.0000

Trap Tear 23'C Ibs I 177.5 I 238.1 217.5 I I I 211.0 I 25.1589

Trap Tear 50'C l Ibs

~'
215.0 I 351.8 I I I 263.7 I 62.4117

Grab 23'C
-l

Ibs 264 192 209 I I 222 I 30.7282--

IGrab 50'C , Ibs 337 229 234 I 267 I 49.7750
--

AOS 23'C I 40 50 50 I 47 I 4.7140
j- - -- -

AOS 50'C 40 L 50 50 ~ I 47 I 4.7140

:1" I ilhorllfOril!_\, Illc.

Geotube Conformance.123 Geotextile - GeoTube Parsons 9090



GeoTube Conformance Test Results
TenCate GeoTube 'I

Client

Project

Material:

Sample ID:

Parsons

Honeywell

GT 500 Woven Geotextile

Geotextile - GeoTube

120 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1626.01

05/15/2009

RUAM/MLB

JB

-

~

4.7140

17.6709

-1 4.0000

44.5000

47

276

266

232.6

214.6 ~.6641

I 235.1 ~917

I 43 ~~40

-~- -

-l-- .-

4 1--5- +-1--

--1---

-- -
AVERAGE ~TANDARD

DEVIATION

169.0 30.6020166.0

40

255.2

50

226.1

204.3

REPLICATE No.

3_1­
231.7

J ·t

50
-t--

40

Ibs

Ibs

UNITS

I
-r-

rGrab 50'C

AOS 23'C

AOS 50'C

PARAMETER

Puncture 23'C -f
Puncture 50'C ~ 229.6

Trap Tear 23'C +-- Ibs

Trap Tear 50'C i Ibs

Grab 23'C Ibs

r
r

~T UliJllruf/lr;c.,·, II/L'.

Geotube Conformance.123 Geotextile - GeoTube Parsons 9090



Summary Pennittivity of Test Results JI.T
TenDte GeoTube

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 0511512009
Material: GT 500 Woven Geotextile Tested By: RUAMlMLB
Sample 10: GeotextJle - GeoTube Checked By: JB

I TEST Baseline 3O-0ay Immersion 6O-Day Immersion 9O-Day Immersion 12D-Oay Immersion

READING Average Average "'"Change Average % Change Average % Change Average % Change

Baseline & 23·C 28.5 25.7 -9.82 21.6 -24.21 28.6 0.35 28.3 .().70

~- I
Baseline & SO-C 28.5 26.8 -5.96 21.8 -23.51 24.6 -13.68 24.4 -14.39

II I I I I I I I I '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
I

5 -
I : i i I--

0 I I , ...
~ ~ / ....
~ I --
0

,,~ /~

-5 -

-'" "
.,.

/CIl
Ol ,
c: "'\ / I -- Baseline & 23jco

J:::. -10 - ,-
'\. \ IIU -- Baseline & 50- I I
~----r-----;

1 Ic:
CIl -15 ,...- •

r~1 /~ -+ 1C,,)

~
~

CIl
a. ~ ,//

-20 r '\.\ //. -f--

'f"
--

-25 - .
0 30 60 90 120

Immersion Period (days)

JI.TL"hoT/OOrk'>, fill...

Geotube Permittivity.123 Parsons 9090



PERMITIIVITY 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: 03130109
Material: Geotextile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-l

Manufacturer: TenCate BASLEINE Chk'd By: JB
Spec Value: 20 gpm!sq It

HEAD ACROSS SPECIMEN: 5.08 cm SAMP.AREA: 44.096 cmA2

WATER TEMPERATURE: 18.0 Degrees C TEMPCORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMITIIVITY

cm"3 sec oalimin/ltAZ sec-l

1 1305.6 15.31 28.5 0.400

2 i 1324.6 15.50 28.6 0.401

Baseline 3 1311.6 15.32 28.6 0.402 I
4 1320.6 15.50 28.5 I 0.400 I
5 1313.7 15.41 28.5 0.400

Average: 285 0.400

.JLT Laboratorie'. Ifl~. :116 5 Ce Ji Jo .~r e Cd'lC "I:", ~ ?:.. 5 ... T! n..l,7Ji'A~ Fa \-.. ~,".J.5-oi~

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



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

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Site Report Date: 03130109
Material: Geotexlile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 30 DAYS Chk'd By: JB
Spec Value: 20 gpmlsq ft MARV

HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm'2

WATER TEMPERATURE: 18.0 De9rees C TEMPCORR. 1.0510

COUPON REPLICATE I FLOW TIME FLOW PERMITTIVITY I
cm'3 sec gallmin/ftA2 sec-1

1 I 1124.2 15.40 24.4 0.343

23 Degrees C 2 1127.9 15.47 24.4 0.342 I

Replicate 1 3 1130.7 15.44 24.5 0.344

4 1132.1 15.59 24.3 0.341 ,

5 1125.0 15.46 24.3 0.341

1 1256.6 15.47 27.1 0.381

23 Degrees C 2 1272.8 15.72 27.1 0.380

Replicate 2 3 1244.2 15.37 27.0 0.380

4 1250.2 15.43 27.1 0.380

4 1252.3 15.50 27.0 0.379

Average: 25.7' 0.361

JLT Laboratories, fllc. ::' 3 S Cent a ".~l'l1,.;e CanorsblW~~ P.~ 5~ ,. T. -.. ..:,-WI Fa;. ~ ~A 7.15·..t2$

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



PERMITTIVITY OF GEOTEXTILES JI.1CONSTANT HEAD METHOD
ASTM D-4491 ( Also meets D2434 Criteria for permeability)

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Site Report Date: 03130109

Material: Geotextile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 30 DAYS Chk'd By: JB
SpeeValue: 20 gpmlsq It MARY

HEAD ACROSS SPECIMEN: 5.08 em SAMP. AREA: 44.096 em'2

WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510

COUPON REPLICATE I FLOW TIME FLOW PERMITTIVITY

cm'3 sec aaVminlft'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 I 1159.0 15.32 25.3 0.355

4 I 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 1311.6 15.32 28.6 0.402

4 1312.2 15.50 28.3 0.397

4 1313.4 15.41 28.5 0.400

Average: 26.8 0.376

.ILT Labnra/nries, Inc.
18 S Ce" P3 ".eo "e Car1Cf\ :::""g P-\ :",17 Te 7,,-1 7.:5-J..U FaA' -~4, nS-;26

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



PERMITIIVITY OF GEOTEXTILES JI.,CONSTANT HEAD METHOD
ASTM D-4491 ( A/so meets D2434 Criteria for permeability)

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Site Report Date: 03/30/09

Material: Geotexlile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 60 DAYS Chk'd By: JB
Spec Value: 20 gpm/sq It MARV

HEAD ACROSS SPECIMEN: 5.08 em SAMP. AREA: 44.096 cm A 2

WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMITTIVITY I
cm'3 sec gaUmin/ftA2 sec-1

1 1205.5 18.50 21.8 0.306

j23 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 I
4 1054.7 16.47 21.4 0.300

4 1073.4 16.56 21.7 0.304

Average: 21.6 0.304

.ILT L"boraro,in. fllc. n83 Ce!'1 a.A e I.e Ca~rSl:: ;, P , 7 -,.u <•. ...-, ' .J.:: •.

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



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

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Site Report Date: 03/30109
Material: GeotextHe - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 60 DAYS Chk'd By: JB
Spec Value: 20 9Pmlsq It MARV

HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm A 2

WATER TEMPERATURE: 18.0 De9rees C TEMPCORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMITIIYITY

cm"3 sec 9al/minlftA2 sec-1

1 1287.1 19.38 22.2 0.312

50 Degrees C 2 1310.2 19.47 22.5 0.316

Replicate 1 3 1301.2 19.43 22.4 0.314

4 1300.8 19.38 22.4 0.315 I

5 1306.5 19.34 22.6 0.317

1 1230.0 19.34 21.2 0.298

50 Degrees C 2 1233.3 19.44 21.2 0.298

Replicate 2 3 1239.3 19.50 21.2 0.298 I
4 1226.8 19.28 21.3 0.299

4 1230.7 19.28 21.3 0.299

Average: 21.8 0.307

.ILT Laborutorie~, fllc. 1 .3 Ce~"a A ~_e Cal"l()/"s:~~ p 15...1~ - -,-, 7 ~_ , Fa -2 7 -~"-

Honeywell Site Supplied Sample GT-50 at 60 Days Permtvty.123/FF-Coffeenlll



PERMITTIVITY OF GEOTEXTILES JI.1CONSTANT 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 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 90 DAYS Chk'd By: JB
Spec Value: 20 gpmlsq It MARV

HEAD ACROSS SPECIMEN: 5.08 cm SAMP.AREA: 44.096 cm A 2

WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510

!
COUPON REPLICATE FLOW TIME I FLOW I PERMIITIVITY I

cmA3 sec I qal/minlW2 I sec-1 i

1 1314.0 15.26 28.8 I 0.404

2 I 1319.0 15.31 28.8 I 0.40423 Degrees C

Replicate 1 3 1318.0 15.29 I 28.8 0.404,
4 1321.0 15.33

,
28.8 0.404I I

I 5 1323.0 15.37 28.8 0.404 I
1 1312.0 15.46 28.4 0.398 I

23 Degrees C 2 1309.0 15.39 28.4 0.399 I
Replicate 2 3 1312.0 15.42 I 28.4 0.399 I

4 1315.0 15.47 28.4 0.399

I 4 I 1319.0 15.57 I 28.3 0.397 I

Average: 28.6 0.401

.JLT Laboratories. {nco 93S 5 IAn a A l!!"' e Ca"'cn:i p~ 5.!· Te 7,,:-t 74<;-444 Fa,;: ..,:;:~ 7-l;i-4,:.'3

Honeywell Site Supplied SampllST-23 AT 90 DAYS PERMTVTY.123/FF-Coffeenlll



PERMITTIVITY OF GEOTEXTILES JI.1CONSTANT 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 10: Supplied Sample Machine: JLT-CHPTV-1

Manufacturer: TenCate 90 DAYS Chk'd By: JB
Spec Value: 20 gpm/sq ft MARY

HEAD ACROSS SPECIMEN: 5.08 em SAMP.AREA: 44.096 cm'2

WATER TEMPERATURE: 18.0 Degrees C TEMPCORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMITIlVITY

cm'3 sec aai/min/ftA2 sec-1
1 1277.0 17.44 24.5 0.344 I

50 Degrees C 2 1279.0 17.45 24.5 0.344

Replicate 1 3 1275.0 17.41 24.5 0.344

4 1281.0 17.52 24.4 0.343,
5 1282.0 17.53 24.4 0.343 I
1 1288.0 17.39 24.7 0.348

50 Degrees C 2 1294.0 17.42 248 0.349

Replicate 2 3 I 1295.0 17.43 24.8 0.349

4 1289.0 17.39 24.8 0.348

4 1297.0 17.44 24.8 0.349 I

Average: 24.6 0.346

JLT Laboratorie', f/lc.
J see" ;i A e"_~ Car:o~sb 9 PA '537 -. 11 7 ...w Fax -24 7 :'5..t;:/j

Honeywell Site Supplied Sample GT-50 at 90 Days Permtvty.123/FF-Coffeenlll



PERMITTIVITY OF GEOTEXTILES
~ONS1"ANT-HEAD ME-1"HO~

ASTM 0-4491 ( Also meets 02434 Criteria for permeability)

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Site Report Date: 06/29/09

Material: Gaotextile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-l

Manufacturer: TenCate 120 DAYS Chk'd By: JB
Spec Value: 20 gpmlsq ft MARV

HEAD ACROSS SPECIMEN: 5.08 cm SAMP. AREA: 44.096 cm A 2

WATER TEMPERATURE: 18.0 Degrees C TEMPCORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMJTI1VITY I
cmA3 sec qal/min/ftA2 sec-l

1 I 1314.0 15.45 28.4 0.399 r

23 Degrees C 2 1316.0 15.51 28.3 0.398

Replicate 1 3 1315.0 15.49 28.4 I 0.398 I

4 1315.0 15.47 28.4 0.399

5 1317.0 15.51 28.4 I 0.398

1 1312.0 15.52 28.2 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 28.3 0.397

Average: 28.3 0.398

.JLT Laboratories, fllc. g38 S Ce~ 3 A.e"_e Ca"'lOI"il.!ll.1r;, PA 1531i Te, ""2' 7.c...w..1 Fax 74:4 74'::-4..0

Honeywell Site Supplied Sampar-23 AT 120 DAYS PERMTVTY.123/FF-Coffeenlll



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

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Site Report Date: 06129109

Material: Gaelexlile - GT500 Technician: RL

Sample 10: Supplied Sample Machine: JLT-CHPTV-1
Manufacturer: TenGate 120 DAYS Chk'd By: J8
Spec Value: 20 gpmlsq ft MARY

HEAD ACROSS SPECIMEN: 5.08 em SAMP. AREA: 44.096 cm'2
WATER TEMPERATURE: 18.0 Degrees C TEMP CORR. 1.0510

COUPON REPLICATE FLOW TIME FLOW PERMITTIVITY I
cm'3 sec gaVmin/ftA2 sec-1 I

1 1246.0 17.54 23.7 0.333 I

50 Degrees C 2 1241.0 17.50 I 23.7 0.333 I

3 I 1235.0 17.49 23.6 0.331Replicate 1

4 1251.0 17.56 23.8 0.334

5 I 1250.0 17.55 23.8 0.334

1
I

1301.0 17.39 25.0 0.351

50 Degrees C 2 I 1305.0 17.42 25.0 0.351

Replicate 2 3 1318.0 17.46 25.2 0.354

4 I 1311.0 17.53 25.0 0.351

4 1310.0 17.49 25.0 0.351

Average: 24.4 0.342

.JLT Labnratories. II/C. 3d 5 Ce~·"'31 A.e"ul! C .,onSOl,.;r; PA 15J!'" T ..~~, 14Q..J..t4 Fa.<: 7 4 7.15-4,,-

Honeywell Site Supplied Sample GT-50 at 120 Days Permtvty.123IFF-Coffeenlli



Summary of Test Results JI.T
Sewing Thread

Client Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 0611512009
Material: Sewing Thread Tested By: RUAMlMLB
Sample 10: TenCate Sewing Thread Checked By: JB

~~

TEST Baseline JO..Oay Immersion 6O-Day IIT'ImefSion 9O-Day Immersion 120-0., 1m""""",, !II READING
Average Average "" Change AvO<llQO % Change AVe<ag& " Change Average "Change I---

Baseline & 23·C 59.0 61.4 4.07 61.8 4.75 66.0 11.86 66.4 12.54

r:seline & 50'C

.-

~61.4 62.6 2.28 66.2 7.82 68.0 10.75 66.4

--

Property Change Over Time
I

15 -- I
I

, I

-r- I

~ ~
~ 10 ~ --0 ;/~

f

~ l--::_----lQ) - -- ~-

Ol //c -- Baseline & 23ro 5.L::
0

1//

.... Baseline & 50- I I , ,
c

o~~ I
IQ)

u...
-jQ)

I
Ia..

---l '-- --~- ----r
-5 ~

0 30 60 90 120

Immersion Period (days)

JI., LthorrUorrt.... iiI<.

String.123 TenCate Sewing Thread Parsons 9090



Sewing Thread Test Results JI.T
Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 06/15/2009
Material: Sewing Thread Tested By: RUAM/MLB
Sample 10: TenCale Sewing Thread Checked By: JB

-- - -- --
PARAMETER UNITS REPLICATE No. ",- fMOAAi> 1-- ~

I"
-

1

1 2 3 4 5 DEVIATIO~-- I -- -

59-'Baseline Ibs 58 56 62 60 59.0 2.0000
j - -~ -- 1

I
30 Days 23·C Ibs 58 69 61 64 55 61.4

'M~- -

30 Days 50·C Ibs 69 69 58 55 63 62.8 5.6710.-
I

f
60 Days 23·C Ibs 66

1
60 61 60 62 61.8 2.2271

-- -- -- ---

60 Days 50·C Ibs 70 60 66 66 69 66.2 3.4871
- --

1.7889 l
I·

90 Days 23·C Ibs 65 67 69 65 64 66.0-- --

90 Days 50·C Ibs 68 68 70 69 65 68.0 1.6733~I

j
f---- -

I
120 Days 23·C Ibs 65 67 67 65 68 66.4 1.2000

- -- - -

120 Days 50·C Ibs 66 68 69 69 70 68.4 1.3565
-- -- -~

.II., Lahortllories. /IIC.

String.123 TenCate Sewing Thread Parsons 9090
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