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{F YOU HAVE ANY PROBLEMS RECEIVING THIS FACSIMILE, PLEASE CALL (408) 441-7500

SHEETS TO FOLLOW COVER PAGE

COMMENTS:
Scott, 1 have att: ached the information that you r requested regarding the liners used at the Castro Valley

Blvd. and Wllbeam Ave. Chevron site (It appears that Geoprobe conducted !hgir own analysis of the lincrs.

and dl..tu'mmed that the loss of VOCs during a 40 hour period at elevated temperatures was insignificat

(less than 2%) Additionally, I have inc included information from Bastiman Chemical Co. (the liner

manuﬁuuneu 3) that provides the ct chemical and ‘mechanical properties. The® ‘Effect of Vasious Chenicals

and B_xagv:ﬂts ” table indicates that submersing the liners in 100% gasoline for one year i3 ismot  _

reconunundcd Consider this information and give me a call to discuss; my number is 408/441- 7500

e 2 ————————

2025 C Goteway Fiace, Suile 440, San Jose, California 95110 " (408) 441-7500 FAX (408} 441-753%
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CEALLIILOQSE _ACETATE BUTYRAILE LINER INFORMATION

I'he sost widely-used type of liner in the Geoprobe Systems Large Bore Soil Sampler 18
coinposed of a cellulose acetate butyrate (CAB) supplied by Eastman under the band nrame
of "TENITE". This CAB is a cellulose thermoplastic widely used in many injection-
molding and exirusion applications. Since this substance is & cellulose based Pﬂl?ﬂ]ﬂ- it
has no exact formula and likely has an average molecular weight in excess of a million
aloimic mags unita,

Ihe method of CAB (Tenite) production by Eastman is unknown, but this polymer can be
produced in a lab by the esterification of cellulose with #cetic anhydride in the presence of
butyric acid. Eastman hes added special formulation subsiances to the CAB that inhibit
ultraviolet radiation, mask odors, and increase the plastic nature of the polymer This
butyrate is a useful combination of toughness, hardness, and strength, which thn::ugh the
proper choice of formulation and flow, provides & very good maierial of composition for

soil sample liners,

Testing of the CAB liner material has been pecformed at Geoprobe Systemns. These tests
celated to Tenite CAB stability and permeability (for a sipgle set of parameters). A
wmixture of unidentified volatile organic compounds (VOC) in a soil sample was used. At
an elevated temperatuse level (similar to being exposed to direct suntight In a ciosed
vehicle), there was no evidence of sampla contamination. At the same elevated
leinperature, there was less than a 2 % loss of VOC ihrough the CAB liner in 2 40 hour
storage period, Extended storage perlods or higher temperatures would likely result in

greater loss,

A table of the effect of various chemicats and reagents on "TENITE® CAB is available
from Eastinan Chemical Company, P.O. Box 431, Kingsport, Tn. 37662-52R0,

GEOPROBE SYSTEMS
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Table 1 Formulas Gulde

Baslg Formula  Oasle Plus Odor Mask Bﬂﬂll:jPlu‘ Uvi  Basle I:E:Odor Mashk and UVl
- ez .
TENI'IE .i.’:ﬂ.‘ﬂl" ﬂ!' 145 ] . ,‘L [
iy | Awe w0 | ___LaTifstmmiA_FoA 2. L & L
EE"',“’ Bulyrate 264 | 285 540 _ 880 189 557 M5B
o 181 oz = 565 555659 ' R ——
.55 | 438 @LEp ngu sp7 | 481 _4gf __ _
i - , © _|.es 505 @513 526
I a3 ik, e
= e . PUD L b i e ]
. JRNEN (S - SN A= BEA 971 | e e ]
TENI | E Proplénate 358 _ .- a7 AJIG}
1Speriie i =T
ﬂui;n:llln‘-:grt'lvq [ ]] - 35—"- ——— —an w I -
LAt
w3 _ 366
anl &GT

361 A370

364 F it} R

360 Aant e mM3I6
. uu\ W7 WANT L - | =k T —
Bold Numbors = Meals FDA equirements whet supptied in FLA color snnbers ® - Coniaing lubricant for gxtrasion

(For Propionate 350, only fiows of 112 or harder incet FOA A = Contains mold release
rpquirements.} M = Slandard inventory clears

ASTM '  Acclale Butyrete Proplunale
Property Unis Method 105-MS 264-1KH $60-H2
e T n e i
GpacoGravly . . Db 792 t2e  __Lw Ao
Tensia Sipngtn at Yield MFa D68 228 33 LT
(Shmewmin{2indmie) pal w000 4800 1800
Flongation 4t Brgak (50 mmvmin {2 in/min]) % Dex® 30 R 45
Modiuus of Clasticlty In Bonding MPa D 790 me NIID e 1448
(122 mmimin [0.05 Infaie)) 105 pst 19 _. .2 210
Plexural Strength MPa D /20 <RI 455 a1
(127 i 10 0 1 Jroiy) pd ' aBoD  __GAOD GO0
\cod lnpact Sirangth at 20°C (—40°C) Jin pass  #aSs9y _ _ 240(g6)  __A16(107)
(2 mm x 12.7 mun [¥n. « X In] specimion) -, T sapy) ____45(18)___ 780
Deftaction Toiperatuss (comditioned 4 h @ 70°C) '
aAte2MmPy(eedpsly L G{F) . D& a7 (139] . _7al16l) ___ /5 {167}
M0.455 MPa(66paiy = _ “CIF)__ /o(ise) . 85083) _ B3 {181
Light Transmigsion (1 52 mm [0.060 in | thicknees _ % " Eaoe s80 . 290 ... 2% -
UV Light Serqaming (>99% Absuhed) B P o = Formulations Available Upon lequest -
Haze (1. 42 «m [0.060 In.] thicknoss] % 01003 =BS5S - <B5 85
Cosfficient of Lingar Tharmal Expansion ¢! D 696 vzxi0b  12xt0%  nixi0®
SR N | A= ~ 7a1w* _7x0% 62 0%
Diolectrc Strangth KWmm D148 145 188 15Y
- - S vm . aee 4 _ . 404 i
Decluctric Constant el @10°Hy D50 3b 33 34
Dissipation Facter B} @ 10°Hz (PR pos _ . _bg2 QU3
Valune Resigtivity . _ __ _ohmeem D267 _16x10% 1.8x10%  26x107
Swrface Hnsljlldvlly ohm/eq O 257 a8x10M . 14x10" 30z 108
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TENITE Butyrate Formuias 264, 285, 485, 530, 550, 565, 566/ 57 576
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Bropamy’ Unit AS™H Nethot
Plaghcwzer % - ! 3 5 8 & 3 16 20
Fiow Designation D599 e H3 He H R v MS s
<o Tamparature _1'_5 D SE9 170 *H5 165 155 15]) 145 140 13
“F 338 329 320 31 02 2¢a 284 am
Specific Gravty B 792 122 12 120 T120 ey 1.8 A7 11
MECHANICAL ] - Az e Sl SN e
Tensie Strengh at Yield VPa DEm 456 435 any a2 33 22.0 255 _i
5 mr/min (2 1~ fnin; o8 7200 5590 5900 S400 4800 4200 anmng 3t
Tensile Shenglh at Areak MPa D 638 558 538 510 a78 434 32.3 33.8 27.
50 mmirir (2 in.fmn) psi 8100 7800 7400 £500 6300 5700 4900 a0(
Eigngation at Break % D 625 55 55 58 50 50 50 50 30
5¢ mmfmin |2 o fmin)
Modsius of Elasticity in Sanding MPa 0 790 1995 1862 724 1596 1379 124" 1103 06!
1.27 mm/min (0.05 inAmin) '0* psl 290 2.70 2 50 2 10 5.00 1.80 18C 14
Flexural Strength MPa D 790 696 63.4 572 51.0 455 33.3 az 27
* 27 mm/min {0.D3 in/min} psi +Q100 9200 8300 7400 6600 5700 4800 an)
Dockwe! Hardness a Scale D 785 106 02 a4 as 78 50 4g 2
Jim D 256 117 199 165 198 240 283 e 38
a 23C
}f;d,,lﬁnfﬁ,"ﬁ,”ﬁ'" wain. 2.2 26 3 37 45 53 52 1z
in e - e ar 5 o e nT 11
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Effect of Various Chemicals and Reagants on TENIT

Tinwe
Erpused

B

Miscellanepus Chemicals and Gases
{Cont.)
Hydrngen Sulfide,
situcaled solution
Hydromuinone, 20 g per yallon
“Maihyl Mailmcrylate Monomaer
*Nitsnbonsane
Uenne, G U0V ppm

Uzone, 0 7 ipm
"Phanot
*Syyrune Monomer

Sullur, solid
*Sullur Digxide. dry

-, e

*Sulfur Dioxive, moist

*SyHur [Jigxide, saturated soluiion
“Sublus Dignide In Hydrocarbons
*5yltur Qigxida and Hydrocarbun
Vapor
*Titamure Yatrachloride
Trntrstoliang (TNT), water sty

- - —

i

COMMERACIAL AND NATURAL

PRODUCTS
Agronautical and Autemotive 1tems
Dane Head Radiator Snalar

Gasnlines:
* Mmoo Regular
* Amoco Pramium

2 mgnihs

1 werk

AL iy oo 2]

1 wnuk

1 wirnk
2 months

b a ———rmy — o ——————— — l
2 months

2 monihs

2 monihs

3 days
A wonks

Y year
1 yoar

Aviglion 100 Oclane
{Stanctard Qil Company)
* Aviatiun 115-145 Ocene
(Socuny Vacuum Qil
Company)
*Exxon Extro
*Exxzon Reqular
*Shell High-Test
*Shell Regular

o

tenl.

1 yoar

1 year

1 year

1 year
1 year
1 year

Atlays (A", 12071

3 woeks (50°C, 122°F)
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E® Butyrate
PEH:‘L::iTI-;'I;;--ﬂ-H; B Observed Gordition
Weight | Thickness "'T‘“ﬁ‘ o
bBs 2.3 Unchangad
239 099 Slightly stoinad yallow
Dissolvad

19 11 .60
298 | 1020
2320 1810
920 | 11.50
il hh
184 95
203 | 320
521 6.06
13.9" a8
519 577
119 76
98 8.1

Cissolved
Lpnghangrd

¥ :ltowod

Drcompased

Disspdvind

Lingchianyot

Swollen, slightly waurprd

Cunsidatably swollen snd

warped
swollen and warped
Dissolved
Swillen

Vary briltie
Sininey

————— e —ma

{Unchanged

Swotlan
Slightly discolored

Slightly stained

Swollan and steined pink
Swollen and stained pirik
Swollen and slaingd pink

—— . | e e —

Swollen and shunet yolliw

- ——

Swoilen and stained valiow

j

‘NITE Butyratc under the conditions uf this

im
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Etfect of Varicus Chemicals and Reagants on TENITE® Butyrate

. - i e —————  — == — —— e m—
- Peicent Increase Qbsarved Condition
Matorlal Tested [—I;:::ed " Wit Hikias of Plastic
Aerghautical and Automotive [1ems
{Cqot.)
*Yexaco Firg Chief 1 year 9.7 70 Swollsit and siained yellow
*Texaro Sky Chisf 1 year 140 12.1 Swoll and Stained pink
Hydraulic Fluids:
*Dalco Super 3 Beake Flyid 1 week ; Swollan and sul@nad
*Du Pont No. 7 Heavy-Duty Serowdrivar hanlle digpod i Tl i Dissutvert]
Brske Fluid {VVv-8-850} allowsd tu stand 3 days passed orsional
reguiremimi ol Fradersh Spemilication
| 666-3-121d
“Indtan Head Urake Fluid 1wk 1 Swllen el stained
*Skydrol Hydraulic Flud | Dissnived
*Skydrol 500 Hydraulic Fhuid | ' Dissolved
“Wagnar 21-B Brake Fiuid 1 wek ‘ Swollann and sulluned
Jet Propulsion Fuel 1A 8 months 347 301 Linchanyed
Jey Propulsian Fuet 3 B munihs 387 37?7 Unchargud
tet Propulsion Fual 4 B months | 330 322 Unchenged
Jet Praputsion Fuel 5 B nouths fou 0.3¢2 Unchanyrd
Kerosene | wanok N4l 132 Unchanigad
Ol
Aaroshall No, 2 2 months 0.27 000 Unchanyad
Aeroshell No, 12 1 year veo | 034 tnchanged
Aaroshell Turbine Gl No 300 | 3 days (49°C, 120°F) O 0
Bearing Guard Oil 4 wapks 0.04 Unchanged
Duo-Drive DIt | 4 weeks (50°C, 122°F) Unchanged
Houghton Safe 1120 ) week < <1 Unchanged
Lubricating O l |
MIL-L-7008 Oil Scrawdriver handle dipped n oil and
allowad to stand 3 days passad tarsional
requirement ot Federal Specification
GGG-5-1214d. .

#ndicates (hat material is generally unseitsfaciory for use (n canfoct with TENITE Butyrate under the conditions af thii

lesi,



