
Tensile Test Results
llDPE - 23° Celcius

Client:

Project:

Material:

Semple 10:

Parsons
Honeywell
GSE 40 mil Smooth

104143221 - LLDPE

Baseline Testing

Job No.:
Date:

Tested By:

Checked By:

09LR1826.01

02/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. I AVERAGE STANDARD I
~ - -

2 3 1 4 5 DEVIATION1-j- - - -- --
Yield Stress Ib/in 62 63 61 62 59 61.4 1.36-- -r- --
Yield Strain % 1 42 J 41

43 40 38 40.8 1.72 jI
- -- --

Peak Stress Ib/in _ 180 . 152 200 164 196 178.4 19.69
-- _. -- --

Peak Strain l % 1-747 L 516 899 567 789 703.6 142.28
-- -- -

Tensile 23.123

Lflbof/llories. Illc.

104143221 - LLDPE Parsons 9090



Tensile Test Results
llDPE - 23° Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

GSE 40 mil Smooth

104143221 - LLDPE

30 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

02/1512009
RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE 1 STANDARD
-

r1

j
2 3 4 5 Ioe".W'- - -

Yield Stress Ib/in 74 74 72 72 73
73.0 _ 0.89 ~- -I -- -

Yield Strain I % 44 44 41 41 38 41.6 2.24
-- I - --

Peak Stress Ib/in 164 252 216 212 220 212.8 36.12-- -- r --

894.8_1 153.38=-Peak Strain % 592 979 995 984 924
- -

'I
Tensile 23.123

Laboratories, /IIC.

104143221 - LLDPE Parsons 9090



Tensile Test Results
llDPE - 23" Celcius

Client:
Project:
Material:
Sample ID:

Parsons
Honeywell
GSE 40 mil Smooth
104143221 - LLDPE
60 Day Testing

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

09LR1826.01

03/15/2009

RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. "'",G' r"""R'-'
1

-- - -
2 3 4 5 DEVIATION
--

Yield Stress Ib/in 69 70 68 68 67 68.4 1.02-- - - -- -- -

~
,

Yield Strain %

I
41 44 41 41 44 42.2 1.47

-- - --

1
--

Peak Stress Ib/in 192 196 184 176 180 185.6 4.99
r

1
-- -- -

Peak Strain % 795 794 724 735 740 757.6 30.57

.II,
Tensile 23.123

L(fbofl/flirieli, II/c.

104143221 - LLDPE Parsons 9090



Tensile Test Results
LLDPE· 23° Celcius

Client:

Project:

Material:

Sample 10:

Parsons
Honeywell

GSE 40 mil Smooth

104143221 - LLDPE
90 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

04/1512009
RUAMIMLB

JB

PARAMETER I UNITS REPLICATE No. AVERAGE STANDARD J
1 i 2 3 -r 4 -L 5 DEVIATION

-~ --

Yield Stress
I

Ib/in

t
75 75 72 75 73 74.0 1.26

-- - -- - -- -

1Yield Strain I % 41 41 41 41 41 41.0 0.00
-- -- --

Peak Stress Ib/in 192 196 128 172 168 171.2 31.16
- -

1~·8 jPeak Strain % 685 708 484 601 596 79.08
- - -

.I,.
Tensile 23.123

La!Joratorie\, Illc.

104143221 - LLDPE Parsons 9090



Tensile Test Results .II.TLLDPE - 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

120 Day Testing

~ --
PARAMETER UNITS REPLICATE No. AVERAGE -r-sTANDARD I

t
1

17~ ~ t
3 r 4 5 DEVIATION

69-=-r 70
-- --

Yield Stress Ib/in 75 68 70.4 2.42
e --

Yield Strain t % 44 44
41~

40 38 41.4 2.33

. -1

- I---

Peak Stress -+- Ib/in

[
184 1-208 200 192 172 191.2 12.50,

Peak Strain % 695 749 777 733 672 725.2 37.56
.- --

.II.T Lflbl/ralorie.~. II/c.

Tensile 23.123 104143221 - LLDPE Parsons 9090



Summary of Test Results
LLDPE - 50" Celcius JI.T
Client:
Project:

Material:

Sample 10:

Parsons
Honeywell
GSE 40 mil Smooth

104143221 - LLOPE

Job No.: 09LR1826.01
Date: 05/1512009
Tested By: RUAMlMLB
Checked By: JB

,
SO-Day Immersion go-Day lmmersloo 120-0ay Immersion

verage % Change Average % Change Average % Change

70.8 15.31 72.2 17.59 75.2 22.48

43.8 3.79 40.0 -5.21 44.4 5.21

87.2 4.93 188.8 5.83 184.8 3.59
--

79.0 10.72 762.4 8.36 719.0 2.19
I

A

7

TEST Baseline 3D-Day Immersion

READING Average Average % Change-
Yield Stress 81.4 74.2 20.85Ir----:- -

42.2Yield Strain 44.4 5.21

Peak Stress 178.4 182.4 2.24

Peak Strain 703.6 676.6 -3.84

Tensile Change Over Time I

30

~

~

::R 200 ----+ ---
~ -- Yield StressOJ
Cl

i ...... Yield Strain Ic _It1l 10..c
0 --.- Peak Stress- ~c ... Peak StrainOJ
u

0....
~ ~OJ

c..
--'-¥

-10
0 30 60 90 120

Immersion Period (days)

Tensile 50.123 104143221 - LLDPE Parsons 9090



Tensile Test Results
llDPE - 50 0 Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

GSE 40 mil Smooth
104143221 - LLDPE

Baseline Testing

Job No.:

Date:
Tested By:

Checked By:

09LR1826.01

02115/2009

RUAM/MLB

JB

PARAMETER UNITS I REPLICATE No. AVERAGE STANDARD 1
- -- -

1 2 3 4 5 DEVIATION 1
"

~
~

-~ -
Yield Stress Ib/in 62 63 61 -+ 62 59 61.4 1.36

-- I - -- --

Yield Strain j % 42 43 41 , 42 43 42.2 0.75

1
-- +- J 1

-- --
Peak Stress Ib/in

~-
180 ~ 152 200 164 196 178.4 19.69-- -, - ~- -~ -

1Peak Strain % 747 516 ~ j 899 1 567 789 703.6 142.28-- ~ -

Tensile 50.123

Laboratories, Jill.'.

104143221 - LLDPE Parsons 9090



Tensile Test Results
llDPE - 50 0 Celcius ,f
Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

GSE 40 mil Smooth

104143221 - LLDPE

30 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

02/15/2009
RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. i ",>AG, I ",,-~1-
1 2 3 4 5 1 DEVIATIONl- Ib/in

-+
~T 74_l

-- - -

Yield Stress 74 j 75 74 74 74.2 0.40-- ~-

Yield Strain %

I
46 L 44 --t 1:: I

44 44

j
44.4 0.80

~
-- , - --

JPeak Stress -+- Ib/in 168 212 200 212 182.4 37.57
~- 1 467 - ·1

~- --

Peak Strain % 613 772 732 799 I 676.6 122.58--

"
Tensile 50.123

Laboratories, lllc.

104143221 - LLDPE Parsons 9090



Tensile Test Results
LLDPE· SOD Celcius

Client:

Project:

Material:

Sample 10:

Parsons
Honeywell

GSE 40 mil Smoolh

104143221 - LLDPE

60 Day Testing

Job No.:

Dale:

Tested By:

Checked By:

09LR1826.01

03/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD

I
-

7~J
2 3 4 DEVIATION

- -
Yield Stress Ib/in 72 71 71 70 70.8 0.75

-- .. - - -j

Yield Strain % I 46 44 41 44
44 j 43.8 1.60-, -

Peak Stress Ib/in 176 200 208 168 184 187.2 13.60
--

888_1

; - --

Peak Strain % I 695 1012 ----l 624 ----l 676 _1 779.0 146.87

.II.'
Tensile 50.123

Lnbortlloril!.~. IIICo

104143221 - LLDPE Parsons 9090



Tensile Test Results .11.1LLDPE - 50 0 Celcius

Client Parsons Job No.: 09LR1826.01
Project Honeywell Date: 04/15/2009

Material: GSE 40 mil Smooth Tested By: RUAM/MLB

Sample 10: 104143221 - LLDPE Checked By: JB
90 Day Testing

-

jPARAMETER UNITS REPLICATE No. AVERAGE STANDARD

~
r- 3 -

j 1 2 4 5 DEVIATION
- -- -- ~ - I

Yield Stress i Ib/in 73 73 72 72 71 i 72.2 0.75
I

- - - - -

Yield Strain % 39 38 41 41 41 40.0 1.26

I
,

t 1 200

-- -- -~ - --

f

Peak Stress .f- Ib/in 188 176 200 180 t 188.8 9.80-- - -- -

Peak Strain % 729 812 680 - j 816 775 762.4 51.76-- - - - - - - --

J I.T Lllhol"lllo,.ie.I, 111£0.

Tensile 50.123 104143221 - LLDPE Parsons 9090



Tensile Test Results
llDPE - 50 0 Celcius

Client:
Project:

Material:
Sample 10:

Parsons
Honeywell
GSE 40 mil Smooth
104143221 - LLDPE
120 Day Testing

Job No.:

Date:
Tested By:
Checked By:

09LR1826.01

05/1512009
RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. T AVERAGE STANDARD I
T

--

I2 3 4 5 DEVIATION ~

j
- -- --

Yield Stress Ib/in j _ 84 80 72 71 t 69 75.2 5.78
-- -- -- --

Yield Strain % 38 46 46 46 46 44.4 3.20

l-- - --

Peak Stress Ib/in 204 192 148 1~ 1184 184.8 19.50
-- -r--

r-863
-j

lPeak Strain % 1 719 563 757 693 719.0 ~ 97.15
- --

"
Tensile 50.123

'-lIbllr{ff{)rie.~. II/C.

104143221 - LLDPE Parsons 9090



Summary of Test Results
PROPERTY CHANGE (A5TH D-57~7) JI.T
Client:
Project:

Material:
Sample 10:

Parsons
Honeywell
Polypropylene
Polypropylene

Job No.: 09LR1626.01

Date: 05115/2009

Tested By: RUAM/MLB
Checked By: J6

23- Celdus

......... 3O-Day ImmfWSlOl'l 60-0ay IITVTll!lnion 9O-Day Immersion I 12O-Oay Irnrner&On !A_ A_ I ..a-,. .,..... .. a-,.
A_

.. a-,.
A_

.. a-,.
-- ,

I
1.1493 11.2330 0.75 11.27 1.07 1125 0.69 11.23 0.76

.3462 5.3507 0.06 5.34 I .(l.08 5.34 -0.09 5.34 -0.13

.6922 2.8695 I .(l.09 2.88 I -0.51 2.88 -0.57 2.87 -0.61

I44 ---.1 0.00 44.33 I 0.00 44.33 0.00 44.33 0.0044
~ --

5

2

TEST

REAtlONG

Weight, gr

~ Len9t11, in

~dlh.in

I Thickness, mils

so- Cek;ius

12O-Oay trnmerslOl'1TEST ........ JO.Da
f-

READING A'..... A,.....

Weight, gr 10.4059 10.5256

Length, in 5.3895 5.3948

r Width, in 2.9427 2.9387
,~

Thickness, mils 40 40

,1- 60-0ay ImmelSlOl1 90-0.,--
..a-,. .,..... "0-,• A......

1.15 10.58 1.70 10.57
----I 0,10 5.36 .(l.21 5.36

-0.14 2.94 -0.03 2.94

0.00 40.33
I

0.00 40.33

.. """""
1.56

-0.59

-0.25

0.00

10.61

5.38

2.94

40.33

"0-,•-'1.99

PROPERTY CHANGE

-+--1 1+ Weight 23 l
.. Length 23

:==ir"'-"""~=---=;:;;;:::::::~=:.._~'=~=-J.... Width 23
----- • Thickness 23

... Weight 50

... Length 50

.. Width 50

.... Thickness 50

-1

'" 1 I

2

o 30 60 90 120

Immersion Period (days)

,Ie

Dimensional Propertles.123 Polypropylene Parsons 9090



Property Change
ASTM D-5747, paragraphs t t. t & t t.2 JI.'
Client:
Project:

Malerial:
Sample ID:

Parsons
Honeywell

Polypropylene
Polypropylene
120 Day Testing

Job No.:
Date:

Tested By:
Checked By:

09LR1826.01

05/1512009
RUAMIMLB
JB

r AVERAGE r- STANDARD(- + DEVIATION I
11.2337 0.2814

+---'.5.3393J 0.0590 l
2.8747 0.0173=:t 44.3 __ 0.471444

3

11.0494

5.3470

2.8580
--t­
~

-t-

45

5.4075

2.8985

REPLICATE

2

11.6313

j

l1r 11.0203

~
'2635

2.8675

44

in

in

mils

UNIT

gramsWeight

Length

Width

Thickness

PROPERTY

ID

23' C

--L-

-
0.3175

0.0497

0.0387

1.8856

STANDARD

DEVIATION

r-
AVERAGE

j 10.6125 -l
5.3803

----t 2.9353 I
~40.3 --r

3

5.3250

2.9200

39

10.3843

-+

REPLICATE

T
1--

2

£
10.3916

5.3705

2.9885

39

UNIT 1
1

gramsT 11.0615

Inr--5.4455

in 1- 2.8975

mils 43

.,
Weight

Length

Width

ID

Thickness

I PROPERTY

50' C

JI.TLu!>ortl(ories, I"l".

Dimensional Properties. 123 Polypropylene Parsons 9090



Summary of Test Results JI.,Polypropylene· 2J" Celclus

Client Parsons Job No.: 09LR1826.01
Project: Honeywell Date: 0511512009
Material: Polypropyfene Tested By: RUAMlMLB
SampleJD: Polypropylene Checked By: JB

~
=

TEST _~aseline 3D-Day Immersion 60-Day Immers~_ gO-Day Immersion 12D-Oay Immersion- --
READING Average Average % Change Average % Change Average % Change ~age % Change 'I-
Puncture 73.7 56.3 -2366 66.0 -'0.50 60.5 -17.91 63.4 -13.97

-

Density 0.910 0.91' 0.11 0.910 0.07 0.908 .Q.18 0.906 .Q.44
--- i

Hardness 9 10 3.57 10 7.14 '0 7.14 11 14.29
-~- --

2% Modulus 27000 10000 -62.96 10600 -1;0.74 '0558 -1;0.90 10524 -1;1.02
-- --

Tear 24.6 21.0 -14.63 21.8 -11.38 22.0 -10.57 21.4 -13.01
--- - - -- i

Volatiles 0.3802 0.6838 79.88 0.9197 141.94 0.6089 60.16 0.6806 79.03
-- - -

Extraetables 24.2593 23.5016 -3.12 23.9529 -1.26 1.3578 -94.40 1.9722 ·91.87
-- -

-

Property Change Over Time
-- ,

150

~~~
,

j-
~ 100

,
1

.... Puncture
~

/ i~
I

0 , , -.I
~ ~ -+- Density

~ ---Q)
50 ........ HardnessOl

c
ro

t.J::.
~ - - ...... 2% Modulus

() ./
~ 0 -+- Tearc

~
Q)

~~ 1~ ........ VolatilesI
Q)

Q. -50
'"

- - , ...... Extractables
- ~

~

-100
0 30 60 90 120

Immersion Period (days)

JI.T ulh"r,d'''''' iI'

Conformance 23.123 Polypropylene Parsons 9090



Geomembrane Conformance Test Results
Polypropylene - 23° Celcius

Client:
Project:

Material:
Sample 10:

Parsons

Honeywell

Polypropylene

Polypropylene

120 Day Testing

Job No.:
Date:
Tested By:

Checked By:

09LR1826.01

05/15/2009

RUAM/MLB

JB

PARAMETER UNITS, _ _ _ REPLICATE No. I- AVERAGE 1 STANDARD I
2 I 3 ----=r 4 ~ 5 r-- . DEVIATION .

Puncture Resistance Ibs 59.6 I 67.7 I 61.5 1 65.1 +-- 63.2 63.4 2.8096 I
Density grlcucm 0.91 ~1 ~ 0.91 t 1__0_.91 0.0005

Hardness 11 11 10 11 0.4714

2% Secant Modulus psi 10490 I 10520 10480 110520 10610 1.10524 45.9

Tear (MD Only) Ibs t 21 22 21 22 21 21.4 0.4899

Volatiles \1 % 0.6599 t 0.7013 11 _ _ -+ I -1_0.6806 0.0207 I
Extractables % 2.0262 1.9182 L L 1.9722 0.0540

I; L/lhtl/'llloTh". J//l',

Conformance 23.123 Polypropylene Parsons 9090



Summary of Test Results
Polypropylene· 50" Celclus JI.,
Client:

Project:
MateriaJ:

Sample 10:

Parsons
Honeywell
Polypropylene

Polypropylene

Job No.:
Date:

Tested By:

Ched<ed By:

O9LR1826.01
05/1512009

RUAM/MLB
JB

TEST Baseline 6O-0ay ImmefSion 9O-Oay Immet"SlOn 120-08Y Immersk>n
II

3O-Oay Immersion-- ------ -
READING Average Ave_ % Change A~ge ""Change Average % Change Average % Change

~

Puncture 73.7 59.1 -19.83 62.8 -14.81 59.5 -19.29 57.6 -21.89

DeflSlty 0.910 0.910 0.00 0.910 0.00 0.907 -0.29 0.905 -0.51

Hardness 9 9 0.00 10 7.14 10 7.14 10 10.71
]1- ----

2% Modulus 27000 17700 -34.44 9800 -63.70 10068 -62.71 10042 -62.81

Tear 24.6 21.2 -13.82 20.4 -17.07 21.4 -13.01 19.2 -21.95

l Volatiles 0.3802 1.0608 179.04 1.8251 380.09 1.2863 238 34 1.9792 420.62

I
- --

Extractables 24.2593 23.7521 -2.09 23.6336 -2.58 2.1139 -91.29 2.7495 -88.67
C~== --

Property Change Over Time
I

--- Puncture

..... Density

--.- Hardness

..... 2% Modulus

...... Tear

--.- Volatiles

-+- Extractables

t

Q)
OJ
C
Ctl

.s:;
()

450
400

~ 350
<f-
~ 300

250
200
150
100
50 - ;

-5~ ";~""'"ii:;;;-~:;;;:-ciE====!5;:j.....-===~=---J~~
-100 ~

-c
Q)

~
Q)

Cl.

o 30 60 90 120

Immersion Period (days)

JI.TL"horullln,"I. III,

Conformance 50.123 Polypropylene Parsons 9090



Geomembrane Conformance Test Results
Polypropylene - 50° Celcius

Client:

Project:

Material:

Sample 10:

Parsons

Honeywell

Polypropylene

Polypropylene

120 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

05/15/2009
RLiAM/MLB

JB

PARAMETER UNITS

~
REPLICATE No.

I~'~:;~
STANDARD

1 i 2 3 r 4 5 DEVIATION

Puncture Resistance Ibs 63.3 61.6 57.3 48.0 57.7 57.6 5.3056

1
~ ~

~~

Density grlcucm 0.91 0.91 0.91

f

0.91

I
0.0000

1 IHardness 10 I 11 10 10 0.4714

2% Secant Modulus psi

I
10060 10130 I 10210 I 9890 I 9920 I 10042 I 121.9

Tear (MD Only) Ibs 20 I 19
~

18

I
19

f
20

~
0.7483

Volatiles % 1.7454 2.2130 1.9792 0.2338

Extractables % 2.5277 2.9713 J I I I 2.7495 0.2218
~--

'l.T 1.lIh"I""',,r;",. IlIl

Conformance 50.123 Polypropylene Parsons 9090



Summary of Test Results
Polypropylene· 230 Celcius JI.T
Client:

Project:

Material:
Sample 10:

Parsons
Honeywell
Polypropylene

Polypropylene

Job No.: 09LR1826.01
Date: 05/1512009
Tested By: RLJAMlMLB
Checked By: JB

~=

TEST ~line 3Q-Oay Immersion 50-Day Immersion 9O-Day Immersion 120-Day Immersion

READING Average Average % Change Average %Change Average % Change Average % Change

I~ Yield Stress 53,4 52,0 -2.62 51.8 -3,00 40.4 -24,34 51,0 -4.49
>-----

I
Yield Strain 68,4 67.0 -2.05 72.2 5,56 74.8 9.36 70.4 2.92

It--

Peak Stress 147.2 141.6 -3.80 147,2 0.00 103.2 -29.89 148.0 0.54
r-

Peak Strain 688.6 694.4 0.84 715.2 3,86 591.8 -14.06 709.8 3.08
- I

Ten~ile Change Over Time I

20
~- ----

Yield Stress

Yield Strain

Peak Stress

Peak Strain

-40

o 30 60 90 120

Immersion Period (days)

JI., LdbvrtIlllril!!>. Inc.

Tensile 23,123 Polypropylene Parsons 9090



Tensile Test Results
Polypropylene· 23° Celcius

Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
Polypropylene
Polypropylene
Baseline Testing

Job No.:

Dale:
Tested By:
Checked By:

09LR1826.01
02/15/2009
RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD I
~

1

-

-f 5~-T
2 3 5 DEVIATION-- ~ -

~
Yield Stress Ib/in 55 56 53 50 53.4 2.06

--

~
-- --

lYield Strain %

I
72

j
72 64 72 62 68.4 4.45

I -- - -- --
Peak Stress Ib/in 152 144 160 144 i 136 147.2 6.53

> ~ - -- -
L Peak Strain j % I 748 J 644 737 671 643 688.6 45.28--

Tensile 23.123

[abort/tories, fllc.

Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 23° Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

Polypropylene

Polypropylene

30 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1626.01

02/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. 1 AVERAGE I STANDARD
r ,- -

1 2 3 4 5 DEVIATION

J
- L - -

1Yield Stress Ib/in 52 52 53 51 52 52.0 0.63
- - - -
Yield Strain I % 67

~
69 66 66 67 67.0 1.10
-- j 144-

-- - --
Peak Stress Ib/in 140

t
148 132 144 141.6 3.27

-
Peak Strain % 688 713 L 704 652 715 694.4 23.24 I-

1,'

Tensile 23.123

I.ahora/orie.\. It/Co

Polypropylene Parsons 9090



Tensile Test Results
Polypropylene· 23° Celcius

,T
Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
Polypropylene
Polypropylene
60 Day Testing

Job No.:

Date:
Tested By:
Checked By:

09LR1826.01
03/15/2009
RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD j-

f r2 3 4 5 DEVIATION

I Yield Stress Iblin 52 52 52 52 51 51.8 0.40-- , + -- ---., -+ -
Yield Strain

I
% 77 77

·-'~ti ~± M

72.2
5.M .-jr -- -

Peak Stress Iblin 148 152 144 156 147.2 6.80
-- - 1

711- I - -

Peak Strain % 756 659 695 755 715.2 36.97
-- -- - - --

.II.'
Tensile 23.123

Lab{)""/llrie~. II/C.

Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 23° Celcius

Client:

Project:

Material:

Sample ID:

Parsons

Honeywell

Polypropylene

Polypropylene

90 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

04/15/2009

RUAM/MLB

JB

PARAMETER I UNITS REPLICATE No. AVERAGE STANDARD
--

1 2 3 4 5 DEVIATION
t - -- --

l
Yield Stress

1

Ib/in

I
41 41 40 40 40 40.4 0.49

- - - -
Yield Strain % 79 79 67 77 72 74.8 4.66-- --

, Peak Stress Ib/in 100 104

I
104 104 104 103.2 1.89

I- --

I
-- --

Peak Strain % J 577 587 608 595 592 591.8 10.15

'T Laborllforie.\, fllc.

Tensile 23.123 Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 23° Celcius

Client:

Project:

Material:

Sample 10:

Parsons
Honeywell

Polypropylene

Polypropylene

120 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

05/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE r ,,~O"O2 t 3 t 4 5 DEVIATION
-t- t -- --

Yield Stress Ib/in 51 51 54 49 50 51.0 1.67
.!- + - --

Yield Strain t % 67 t 72

1
72 77 64 70.4 4.50-- 1

-- -- -
Peak Stress Ib/in l~ _ 152 124 164 152 148.0 13.15

T - -- -~

Peak Strain % 756 I 741 __1. 604
I

687 761 709.8 L 59.06
- --

.1&,
Tensile 23.123

Lilboriltories,lllc.

Polypropylene Parsons 9090



Summary of Test Results
Polypropylene· 50 0 Celcius JI.T
Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
Polypropylene
Polypropylene

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

~~

TEST BaseUne 3D-Day Immersion eD-Day Immersion 9O-0ay Immersion 120-0ay Immersion

'- READING Average Average % Change Average % Change Average % 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 I-- - ,
Peak Stress 147.2 124.8 -15.22 140.0 -4.89 140.8 -4.35 124.0 -15.76

------- -
Peak Strain 688.6 675.2 -1.95 707.8 2.79 723.0 5.00 678.0 -1.54

Tensile Change Over Time

20 -- --
I I-I

15
. I

1~ ~- - --
?f? 10 . + . -+- ] --'-' I

~ • + -- --r- ~

I. i I --- Yield StressQ) 5 - + - +---OJ ,f ------.c r- +- r- I'---...
- ... Yield Strainco o Ir. -. __'" I.r::. , r I

I- ......
() ,,- ....... Peak Stress

~ -r =- - I- -- -5c ,/ -- ""'- ""- ... Peak StrainQ) ~

() -- """ --... -10 - -.
Q)

a.. - -~ ~

-15 r

- -

-20
0 30 60 90 120

Immersion Period (days)

JI.TIAborlllOrt"". /Ilc.

Tensile 50.123 Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 50 0 Celcius

Client:

Project:

Material:

Sample 10:

Parsons
Honeywell

Polypropylene

Polypropylene

Baseline Testing

Job No.:
Date:
Tested By;

Checked By:

09LR1826.01

02/15/2009
RUAM/MLB

JB

I
PARAMETER UNITS

~-
REPLICATE No. AVERAGE STANDARD

1 2 3 4 5 DEVIATION
- I -- -

Yield Stress
+

Ib/in 55 56 53 53 50 53.4 2.06
-- --

I
--

Yield Strain I % 72 72 64 72 62 68.4 4.45
1

Peak Stress Ib/in 152 144 160 144 136 147.2 6.53
--

1
-- -- -- --

Peak Strain % 748 I 644 737 671 643 688.6 45.28
-- -

Tensile 50.123

Laboratorie.\", Jfl(~

Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 50 0 Celcius

Client:

Project:

Material:

Sample 10:

Parsons

Honeywell

Polypropylene
Polypropylene

30 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01

02115/2009

RUAM/MLB
JB

PARAMETER UNITS I REPLICATE No. 1 AVERAGE l STANDARD

L r I -
2 3 4 5 DEVIATION

--
Yield Stress Ib/in

1 51 51 50 t
52 49 1~6 j _1.02

I
- T

Yield Strain % 67 66 62 j 63 64 1 M4
1.85- +- t t -- --

lPeak Stress Ib/in 120 132 124 I 128 120 124.8 4.99
-- - -

728 =1Peak Strain J %
i

607 1 645 I 781 615 675.2 68.07 J- --

II
Tensile 50.123

Lilboratories, II/c.

Polypropylene Parsons 9090



Tensile Test Results
Polypropylene· 50° Celcius

Client:

Project:

Material:

Sample ID:

Parsons
Honeywell

Polypropylene

Polypropylene

60 Day Testing

Job No.:

Date:

Tested By:

Checked By:

09LR1826.01
03/15/2009

RUAM/MLB

JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD
- ~

I-j j
1 2 3 4 5 DEVIATION

I -~

Yield Stress Ib/in 48 I - ;: 51 50 48 49.2
j

1.17

t 1 - ~ -- -

Yield Strain % 77 78 81 79 77.8 2.32
-- I 144

~ - ,
Peak Stress Ib/in 140 136 128 152 140.0

I
3.27

-f -- I
Peak Strain % I 736 J_ 739 671 \ 641 752 707.8 43.68

'T Lllborlltoril!\, II/C.

Tensile 50.123 Polypropylene Parsons 9090



Tensile Test Results
Polypropylene - 50 0 Celcius

Client:
Project:
Material:
Sample 10:

Parsons
Honeywell
Polypropylene
Polypropylene
90 Day Testing

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

09LR1826.01
04/15/2009

RUAM/MLB
JB

PARAMETER UNITS REPLICATE No. AVERAGE STANDARD I
- t- DEVIATION ~

I 5~_j
2 3 4 5

-- ~ --
Yield Stress Ib/in l-

52 52 51 51
51.6 ~ 0.49--

I - --

Yield Strain % 77 79 72 80 87 79.0 4.86

Peak Stress Ib/in 136 152 136 136 144 140.8 7.54
-- -

Peak Strain % 775 781 689 665 705 723.0 46.72

J I.T Labori/lOr;e.\", Illc.

Tensile 50.123 Polypropylene Parsons 9090



Tensile Test Results JI.,Polypropylene - 50 0 Celcius

Client: Parsons Job No.: 09LR1826.01
Project: Honeywell Dale: 05/15/2009
Malerial: Polypropylene Tested By: RUAM/MLB
Sample 10: Polypropylene Checked By: JB

120 Day Testing

-

~
AVERAGE 1STANDARDPARAMETER UNITS REPLICATE No.

I
1 2 3

1
4 5 DEVIATION

t -

Yield Stress Ib/in 53 46 47 47 47 48.0 -.? 53-----l- t· - -

rI
Yield Strain % 90

j
79 74 85

69 ~4-- - I 7.50 -----j

Peak Stress Ib/in 140 112 124 124 _ 120__ 124.0 9.12 1-- -- - t
Peak Strain % 688 I 643 701 ] 695 663 678.0 21.76.. -- - --

.II.T Labol'a/ories, Illc.

Tensile 50.123 Polypropylene Parsons 9090



Summary of Test Results
PROPERTY CHANGE (ASTH D-S747) JI.,
Client:
Project
Material:
Sample 10:

Parsons
Honeywell

EPDM
AZ12347 - EPDM

Job No.:
Date:
Tested By:

Checked By:

09LR1826.01

0511>12009

RUAMIMLB
JB

23- Celcius

-- FB,;;., no~ =
6O-Daylm~

-TEST ~I- 9O-Oay Immersion 12().Qay IfJlmeBion

NG A'..... A_... ""Change Average~~~=+ " Change
A-...

" Change
I

~

i jl
ight. gr 11.8718 11.9453 0.62 11.97 I 0.81 11.95 0.63 11.93

~I
1----

!9th, in 5.2212 5.2223 0.02 5.21 -0.14 5.21 -0.18 5.19 -0.60
~ 2.58oo-t I

Idth. in 2.5860 -0.23 2.57 -0.72 2.58 -0.19 2.5B -0.26
-- -- i Iess, mils 43 43 O.DO 42.67 0.00 42.67 O.DO 42.67 O.DO
-- -- = ~

Len

Thickn

Wi

e- REAOI

We

so- Celdus

F
TeST _,no 3O-0ay ImmefSlOfl

-,-
READING A......, A-... " Change---

Weight, gr 14.7763 14.9759 1.35

Length. in 5.5427 5.5385 -+ -0.08
----

Width,in 3.03DO 3.0246 -0.18

Thickness, mils 42 42 O.DO

fiO..Oay Immer.llOfl 9Q.Oay Immersion 120-Oay Immet'SlOn ]I
A-...

" Change A'..... " Change A'..... " Change

15.06 1.90 15.05 1.87 15.05 1.87
- I

II
5.53 t- -0.24 5.49 -0.90 5.50 -0.84

---~

2.99 -1.33 3.00 -1.11 3.01 I -0.52-- -
42.DO O.DO 42.DO O.DO 42.DO O.DO
---

PROPERTY CHANGE

'"
~

'"c
'" 0.c
U
>,

"1'.e
a.. -,

.. Weighl23

... Length 23

... Width 23

• Thickness 23

... Weight 50

..... length 50

.. Width 50

.... Thickness 50

-2

o 3D 60

Immersion Period (days)

90 120

III

Dimensional Properties 123 AZ12347 - EPDM Parsons 9090



Property Change JI.TASTM 0-5747, paragraphs 11.1 & 11.2

Client: Parsons Job No.: 09LR1826.01

Project: Honeywell Date: 05/15/2009
Material: EPDM Tested By: RUAM/MLB

Sample 10: AZ12347 - EPDM Checked By: JB

120 Day Testing

r PROPERTY r
-

~ AVERAGE IUNIT REPLICATE STANDARD
- t ":,,,10 1 2 DEVIATION
- r ".... --

Weight grams
f

11.3564 11.0042 1 1.0685-

23· C Length in 4.9310 5.1425 5.4965 5.1900 0.2333
f- - --

Width in 2.5655 2.4440

G 80 2.5792

j
0.1163

-

1
- I-

~7Thickness mils 42 43 43 0.4714
~ --

-- --- --
I PROPERTY UNiT l REPLICATE AVERAGE STANDARD

-

10

gram;J

1 2 3 DEVIATION
>- --- -

Weight 14.7860 15.2103 15.1628 15.0530 0.1898
-- - - -- --

50· C Length in
1

5.4550 5.5380 5.4955 5.4962 0.0339
e-- -- -

~ Width in I 2.9865 3.0230 3.0335 3.0143 0.0201
- - - - -

Thickness mils 42 42 42 42.0 0.0000
- --

JI.TUlbol'il/orie" Illc.

Dimensional Properties.123 AZ12347 - EPDM Parsons 9090



Summary of Test Results
EPDM - 2:1" Celcius JI.,
Client
Project:

Material:

sample 10:

Parsons
Honeywell
EPDM

AZ12347 - EPDM

Job No.:

Date:
Tested By:

Ched<ed By:

09LR1826.01
05/1512009

RUAMIMLB
JB

Ir-- TEST Baseline 3O-0ay

READING Average Average

Puncture 39.6 56.3

Density 1.112 0.911
---

Hardness 2

f--2% Modulus 16000 10000
---I Tear 9.6 21.0
---

Volatiles 0.4929 1.1493

Extractables 1.5058 1.3953

Immersion 5O·Day Immersion go-Oay Immersion 120-Day Immersion I
~

% Change %~~a~ Average % Change Average Average

42.26 35.4 -10.41 32.0 -19.11 32.2 -18.68

-18.08 1.110 -0.18 1.107 -0.39 1.105 -0.57
- !-- -- -

-50.00 2 16.87 2 16.67 1 -33.33
--- C--- - --

-37.54 I-37.50 9200 -42.50 9970 -37.69 9994
---

118.75 10.8 12.50 11.2 16.67 10.8 12.50
-- -- ---i

133.15 1.2931 162.33 0.6942 40.83 1.1374 130.74
--- --

-7.34 2.3699 57.38 2.3017 52.85 2.4331 61.58
~ ~ - -

--

Property Change Over Time
200

150 .t- t -- -- -- Puncture~

;$!.
0

L~ -+- Density100 ~ ,- --
Q)
OJ ..... Hardnessc
(ll 50 .... 2% Modulusr.
()- -+- Tearc
Q) 0
() ..... Volatiles...
Q)

a.. ·50 -- Extractables

-100
0 30 60 90 120

Immersion Period ( days)

JI.TLt,horUlOrt<_,\. 11/,

Conformance 23.123 AZ12347 - EPDM Parsons 9090



Geomembrane Conformance Test Results
EPDM - 23° 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. AVERAGE r STANDARD

r
31

3

6-1

-

I2 4

3:' J DEVIATION
I

Puncture Resistance Ibs 32.7 30.7 I 32.5_

t
32.2 0.9368

Density 1 grlcucm 1.11

I
1.11

r
1.11 j 1.11 0.0005

--

Hardness 1 2 1

~
1 0.4714

J
-

j
--

2% Secant Modulus psi 10200 j 9980 9920 9850 10020 9994 117.9-- --

Tear (MD Only) Ibs 11 11 10 11 11 10.8

j
0.4000

- , I - -

Volatiles % 1.2873 0.9875 1.1374 0.1499
-- ,

Extractables % 2.4551 2.4110 I _J 2.4331 0.0221
--

.II.' L"hll,."',,rl!'\, II/L'.

Conformance 23.123 AZ12347 - EPDM Parsons 9090
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