GEOSCIENCE CORP

12 METRO PARK RD. o
ALBANY, NEW YORK 12205
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June 21, 1990

Mr. Richard Brazell, PE

New York State Department of
Environmental Conservation

615 Erie Blvd. West

Syracuse, New York 13204

Re: HDPE Compatibility Testing
Dear Mr. Brazell:

- " Per your recent request, enclosed are laboratory reports provided to us by
Paramount Technical Products regarding the compatibility of High Density
Polyethylene (HDPE) with a variety of organic chemicals. Some of these chemical
compounds are the same as those identified at the Clark Site.

The reports provide specific information including but not limited to the type of
HDPE (i.e. thickness), test methods, chemicals used for testing, test results and
conclusions.

If you require additional information regarding this matter, please feel free to
contact me.

Very truly yours,

DUNN GEOSCIENCE CORPORATION

Thomas M. Johns
Associate Hydrogeologist

cc w/o attachment: cc w/ attachment:

M. Palenscar J. Stewart
D. Hill

T. Tansey

M. Shanley

N. Levine

A. Kryzan

DUNN GEOSCIENCE CORPORATION
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1
METHOD 9090 Sep#ember 1986

COMPATIBILITY TEST FOR WASTES AND MEMBRANE LINERS
|

1.0 5COPE AND APPLICATION i

1.1 Method 9050 is intended for use in determining the effects
of chemicals in a surface impoundment, waste pile, or landfill on the
physical properties of flexible membrane liner (FML) : materials
intended to c¢ontain then. Data from these tests will cassist in
deciding whether a given liner material is acceptable for the intended
application. .

2.0 SUMMARY OF METHOD :

2.1 In order to estimate waste/liner compatibxllty,'the liner
material 1s immersed in the chemical env1ronment for minlmum periods
of 120 days at room temperature (23 + 2 ©C) and at 50 * 2 C.; In cases
where the FML will be used in a chemical environment at! elevated
temperatures, the immersion testing shall be run at the- elevated
temperatures if they are expected to be higher than 50 Oc. ! whenever
possible, the use of longer exposure times is recommended. COmparzson
of measurements of the membrane’s physical prOpertles, taken
perlodlcally before and after contact with the waste fluid, is used to
estimate the compatibility of the liner with the waste over time.

3.0 INTERFERENCES (Not Applicable)
4.0 APPARATUS AND MATERIALS

)

NOTE: 1In general, the following definitions will be useb in this

method:

1. S8ample -=- a representative piece of the liner material
proposed for use that is of sufficient sxze to
allow for the removal of all necessary specmmens

2. Specimen -~ a piece of material, cut from a sample,
appropriately shaped and prepared so that;it is
ready to use for a test. I

4.1 EPExposure tank: of a size sufficient to contain the?samples,
with provisions for supporting the samples so that they do not touch
the bottom or sides of the tank or each other, and for stirrihg the
ligquid in the tank. The tank should be compatible with the waste
fluid and impermeable to any of the constituents they are intended to
contain. The tank shall be equipped Wlth a nmeans for maintalnlhg the
solution at .room temperature (23 + 2 C) and 50 4+ 2°c ifand for
preventing evaporation of the solution (e.g., use a cover lequipped
with a reflux condenser, or seal the tank with a Teflon gasket and use
an airtight cover). Both sides of the liner material shall be exposed
to the chemical environment. The pressure inside the tank must be the
same as that outside the tank. If the liner has a side that (1) is
not exposed to the waste in actual use and (2) is not desigred to
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withstand exposure to the chemical environment, then such a liner may

be treated with only the barrier surface exposed.
)

4.2 Stress-strain machine suitable for measurin e
longation
tensile strength, tear resistance uncture resis ; '
elasticity, and ply adhesion. P eance. FOQulus ot
|
4.3 Jig for testing puncture resistance for u ™S8
Hethod 3055 p r use with.F 101¢C,

4.4 Liner sample, labels apd holders made of materlals known to
be resistant to the specific wastes. !

{

4.5 oven at 105 + 2°c,
4.6 Dial micrometer, ;

4,7 nalytical balance

4.8 Apparatus for determining extractable conten fof linexr

materials. |

NOTE: A minimum quantity of representative waste fluidlnecessary
to conduct this test has not been specified in this method
because the amount will vary depending upon the waste c0mp051tlon
and the type of 'liner material. For example, certaln organic
waste constituents, if present in the representative waste fluid,
can be absorbed by the 1liner material, thereby changlng the
concentration of the chemicals in the waste. This change in
waste comp051tion may require the waste fluid to be replaced at
least monthly in order to maintain representative condgtions in
the waste fluid., The amount of waste fluld necessary to maintain
representative waste conditions will depend on factors such as
the volume of constituents absorbed by the Bpec1flc liner
material and the concentration of the chemical constltuents in
the waste. 3

|

5.0 REAGENTS (Not Applicable) '
6.0 SAMPLE COLLECTION, PRESERVATIOCN, AND HANDLING )

6.1 For information on what constitutes a representative sample
of the waste fluid, refer to the following guidance documents|
)

Permit BApplicants’ Guidance Manual for Hazardous Waste Land

Treatment, Storage, and Disposal Facilities: Final Draft:
Chap. 5, pp. 15-17: Chap. 6, pp. 18-21: and Chap. 8, Pp- 13-16,
May, 1984. l

7.0 PROCEDURE !
7.1 Obtain a representative sample of the waste fluid. TIf a

waste sample is received in more than one container, blend thoroughly.
Note any signs of stratification. If stratification exists, 1liner
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1

samples must pe placed in each of the phases. In caseslwhere the
waste fluid is expected +to stratify and the phases !cannot be
geparated, the nupber of immersed samples per exposure period can be
increased (e.g., if the waste fluid has two phases, then 2 samples per
exposure period are needed) so that test samples exposed at each level
of the waste can be tested. 1If the waste to be contained in the land
gésposaé fflt is in solid form, generate a synthetic leachate (see

ep 7.9.1). * '

7.2 Perform the following tests on unexposed samples of the
polymeric membrane liner material at 23 + 2°C and 50 + 2°C {see Steps
7.9.2 and 7.9.3 below for additional tests suggested for specific
circumstances). Tests for tear resistance and tensile properties are
to be performed according to the protocols referenced in Table 1. See
Figure 1 for cutting patterns for nonreinforced liners, Figure 2 for
cutting patterns for reinforced liners, and Figure 3 for cutting
patterns for semicrystalline liners. (Table 2, at the end of this
method, gives characteristics of various polymeric liner material).

1. Tear reslistance, machine and transverse directiohs, three
specimens each direction for nonreinforced liner imaterials
only. See Table 1 for appropriate test method, the
recommended test speed, and the values to be reported.

2. Puncture resistance, two specimens, FTMS 101C, Method 2065.

9
v

See Figure 1, 2, or 3, as applicable, for sample cutting’

patterns, ;
3. Tensile properties, machine and transverse directions, three
tensile specimens in each direction. See Table 1 for

appropriate test method, the recommended test speed, and the
values to be reported. See Figure 4 for tensile' dumbbell
cutting pattern dimensions for nonreinforced liner samples.

4, Hardness, three specimens, Durc A (Duro D if Duro A reading
is greater than 80), ASTHM D2240. The hardness : specimen
thickness for Duro A is 1/4 in., and for Duro D it is 1/8

in. The specimen dimensions are 1 in. by 1 in. )

5. Elongation at break. This test is to be performed only on
membrane materials that do not have a fabric or other

1}
1

nonelastromeric support as part of the liner, ;
|
6. Modulus of elasticity, machine and transverse directions,

two sepecimens each direction for semicrystalline liner
- materials only, ASTM D882 modified Method A (see Table 1).

7. Volatiles content, SW 870, Appendix III-D,
8. Extractables content, SW 870, Appendix III-E.

|
l
t
}
9. Specific yravity, three specimens, ASTM D792, Method A.

9



i T3 318 “r29Q MISY SE Sy
AP Lo Ssmee) W) U] SBULIAAYS PAUOJUIAI-IIQY ) PHPUILLRS S| 1327 S0 S0 Je)

e lepsaem 6 Y)Y UG pamuoysad 3
“p wid) 4 85y
‘eI PIZILdIM U0 ‘P3| [SSA0 ‘I TP{dRuagy 8Q LDy,

up uepttwo|]
qt RT3 5N

(e "y

wiy o2

»

WS ‘ul &

[OTARETTRE 2 B 1[0 o3 i M)

154 woiieluo)3
WO P LUl ¥ S5eS
TANDG S g € 3) )
i el n e wiluoty
ANsq Aee N e A5
UG D) XR) IR WO 13
“yweuq J| ) (T [ |SWI)
wdp 21
LOIINIIP UM U) €

w1 eaads
1= pue A1 Qs W vl -]

U Pyl ISLG HISY

‘Ul ooyl
n_ *$531)S

Ny ey

iy B2

3

Rvbs vy m
QU2 Prlhx THOY DUl

143 ssonS wmu
L 4

WORINLP YPOW U]
]

WO a HLSY

1sd “oAasnd wiedS
- S221)S (VTIN) O SoLs I3 ug
iy 2°0
UVOLIJIIP UM U 2
uopvaedys 2 ‘Ul 2 @ R
Eudj wy "9 puxr opir UL GT0 YIRS

¥ PUKsd 2000 HISY

139 ‘woj1vluo)2
WO PR Oul ¢ $5AS
L aWiq Jdiye 33 3)|we)
1sd ‘ywosq 3@ W viuo)y
Js¢ “xudog 1@ P3S IS
1 'p134k 37 w3

13d 12X 1 pksaays a(gsus)

wdy 2
LOIINIP P uy [

Qt 13
0090 HISY

‘ul 'wopnduor3
ql "$53418

Liw “30y

_E— (074

g

ﬂ.;iUm sa{z
SHOC PV “J10T S

& ‘ssang

wl) oL

LOL13RIP UM u)
2

FOOL HISY

2

13d ‘Lo Ieb0gR
100 PUe 000 12 353U
T ‘AWIG ISR 135 0| W3]
X “xvWuq 1% wop] 13
15d “yibsmays 9)1swy
) o2
WOIIZ0J|Pp Yxw uj £

gl 139wy
8£90 KISV

“w| “uo)yeiuo|}
DH ‘s52aN%

11e *ab

wlp o2

4
aumbs uy 2

S PAUKRE “D10L WU

tdd ‘ssans

iy 2

LOL28ILP P Ly €
3 840

2290 H2SY

3

ysd ‘vagirfuo(a
1002 puv UL QT SIS
1 TANIQ 13749 J3T 25U
£ “wwuq e Wy 13
15d nlans g|sue]
it 02
0]1293|p P L) €

NS
2000 HISY

pojsodul san|ry
BN jo poudy

SLRE| XK JO SSga

ww|xd 40 Ky

Pajag 32ue}s (U MU
poyioadat sanjey
159] jo paodg
UG DX 3O QU
Lar) 2 Jo ad)

POUI OIUTIS |54 KO}

pajyiodal san|ep
1533 Jo pooag
SUOw | DX 4O Sy
wa & o xK)

pona £312113912 JO SOMPKK

paodat 8¢ 03 S3NLRA
153] o pIody
SUGM|NAS )3 S

woes) s 3o A

poyiar 53)doud 3 |swe]

WYRE o) IENERIRY ¥

aul | 11500 je0g

J)3Ise 0oy

PILWRI A 23 ey} ($30UD

VO] Y 2N SUAD
pur punodaca o adly

1523 £ LLgYedu pity

e | e St e e, e g SES OB 0 O 4"

L YISe-dout U] U

- i

posto jo Buysay 1edyslid-- |- oqes-

9050 = 4

O
[us]
O
—
o -
w
£
[+ 1
s
c v
a v
~—
vy
~ o
> 42
QU
foafen)

06781780

0 LT



__8"

A

AT .

11“:;.""‘. -

F

P St :
R,

2w bak

Frw-‘:g-j’?

LE i
Tr eneves e d.ue:um____;_)

S e L

Hrchine direct ton

Fioure 1 . Suggested pzttern for cutting test specimens from
nonreinforced crosslinked or thermoplestic {mmersed

1iner sumples.

9090 ~ §

)
i
!
]
i
H
1
'
!
|
|

Revision 0 ‘
Date September 1565




'10"

4\

'-—_f:‘.k. 1;..'\:‘.

-

Puncturé icsf

a

e, i aa v
specimens -
P T,

Figure 2 .

Kot |to pezle

Suggested pattern for cutting test specimens from
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avoid edge effects, cut specimens 1/8 - 1/4 {nch in
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10. Ply adhesion, machine and transverse directlons, two
specimens each direction for fabric relnforced liner

materials only, ASTM D413 Machine Method, Type !A -~ 180
degree peel, !

11, . Hydrostatic resistance ‘test, ASTM D751 Method A,
Procedure 1. |

7.3 For each test condition, cut five pieces of the lining
material of a size to fit the sample holder, or at least 8 Ain. by 10
in. The fifth sample is an extra sample. Inspect all samples for
flaws and discard unsatlsfactory ones. Liner materials with fabric
reinforcement require close 1nspectlon to ensure that threads of the
samples are evenly spaced and straight at 90°. Samples containing a
fiber scrim support may be flood-coated along the exposed eddges with a
solution recommended by the liner manufacturer, or another procedure
should be used to prevent the scrim from being directly exposed The
flood-coating solution will typically contain 5-15% solids 'dissolved
in a solvent. The solids can be the liner formula or ithe base
polymer. i

Measure the following: ]
{
1. Gauge thickness, in. -=- average of the four corners.

‘ |
2, Masg, 1lb. -~ to one=-hundredth of a 1b. |

I
3. Length, in. -=- average of the lengths of the two sides plus
the length measured through the liner center, ;

4, "Width, in. ~-- average of the widths of the two ends,
width measured through the liner center.

plus the

i
1)
'
|
¥
)

NOTE Do not cut these liner samples into the testfspecimen

shapes shown in Figure 1, 2, or 3 at this time. Test gpecimens
will be cut as specified in 7.7, after exposure to the waste
fluid. '

7.4 Label the liner samples (e.g., notch or use metal séaples to
identify the sample) and hang in the waste fluid by a wire hanger or
weight. =~ Different 1liner materials should be immersed in !separate
tanks to avoid exchange of plasticizers and soluble constituents when
plasticized membranes are being tested. Expose the liner s Oples to
the stirred waste fluid held at room temperature and at 50 + 2

7.5 At the end of 30, 60, 50, and 120 days of exposure, remove
one liner sample from each test condition to determine the membrane’s
physical properties (see Steps 7.6 and 7.7). Allow the liner sample
to cool in the waste fluid until the waste fluid has a stable room
temperature. Wipe off as much waste as possible and rincei briefly
with water, Place wet sample in a labeled polyethylene bag or
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|

I
aluminum foil to prevent the sample from drying out. The llner sample
should be tested as soon as possible after removal from the waste

fluid at room temperature, but in no case later than 24 hrs. after
removal. :

}

7.6 To test the immersed sample, wipe off any remainlng waste
and rinse with deionized water, Blot sample dry and nmasure the
following as in Step 7.3: i

1. Gauge thickness, in. i
2. Mass, 1b.
3. Length, in.

i
J
)
4. ' widgh, -in. :

7.7 Perform the following tests on the exposed sampﬁes (see
Steps 7.9.2 and 7.9.3 below for additional tests suggeéested for
specific circumstances). Tests for tear resistance and; tensile
propertles are to be performed according to the protocols referenced
in Table 1, Die-cut test specimens following suggested! cutting
patterns. See Figure 1 for cutting patterns for nonreinforced liners,
Figure 2 for cutting patterns for reinforced liners, and FigUre 3 for
semicrystalline liners. ;

1. Tear resistance, machine and transverse directions, three
specimens each direction for materials without fabric reinfOrcement
See Table 1 for appropriate test method, and recommended testzsp901men
and speed of test, and the values to be reported. ;

2. Puncture resistance, two specimens, FTMS 101C, Method 2065,
See Figure 1, 2, or 3, as applicable, for sample cuttlng patterns

3. Tensile properties, machine and transverse directions, three
specimens each direction, See Table 1 for appropriate test: method,
the recommended test specimen and speed of test, and the values to be
reported. See Figure 4 for tensile dumbbell cutting  pattern
dimensions for nonreinforced liner samples. (

4. Hardness, three specimens, Duro A (Duro D if Duro A' reading
is greater than 80), ASTM 2240. The hardness spec1men thlckneSS for
Duro A.is 1/4 in., and for Duro D is 1/8 in. The specimen dimensions

|

are 1 in. by 1 in.

5. Elongation at break. This test is to be performed: only on
membrane materials that do not have a fabric or other nonelastomeric
support as part of the liner. ;

6. Modulus of elasticity, machine and transverse directlbns, two
specimens each direction for semicrystalline liner materials only,

ASTM D882 modified Method A (see Table 1). ,
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8. Extractables content, SW 870, Appendix III-E. j

i
9. Ply adhesion, machine and transverse directiohs, two
specimens each direction for fabric reinforced liner materials only,

ASTM D413 Machine Method, Type A —- 180 degree peel. f

10. Hydrostatic resistance test, ASTM D751 Method A, Prodedure 1.

7.8 Results and reporting:
[
7.8.1 Plot the curve for each property over the time period

0 to 120 days and display the spread in data points, l
:

7.8.2 Report all raw, tabulated, and plotted data.
Recommended methods for collecting and presenting information are
described in the documents listed under Step 6.1 and in related

agency guidance manuals. i
J

7.8.3 Summarize the raw test results as follows!

1. Percent change in thickness.

1
J
!
)
)
{

2. DPercent change in mass.

3.. Percent change in area (provide length and width
dimensions).

4. Percent retention of physical properties. %
i

5. - Change, 1n points, of hardness reading. j
:
6. The modulus of elasticity calculated 1in pounds-force
per square inch. ?

I
7. Percent volatiles of unexposed and exposéd liner

material.
]

8. Percent extractables of unexposed and exposed liner
material,

9. The adhesion value, determined in accordance with ASTM

D413, Bection 12.2 {

!
10. The pressure and time elapsed at the first appearance
of water through the flexible membrane liner for the

hydrostatic resistance test. !

]

7.9 The following addlitional procedures are suggésted in
speclfic situations: |
7.9.1 For the generation of a synthetic leacﬁate, the

@047
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|
I

I
l|

Procedure (TCLP) that was proposed in the Federal Reglster on

June 13, 1986, Vol. 51, No. 114, p. 21685. i

7.92.2 For semicrystalline membrane liners, tge Agency

suggests the determination of the potential for environmental
stress cracking. . The test that can be used to make this

determination is either ASTM D1693 or the National Bureau of
Standards Constant Tensile Load. The evaluation of the results
should be provided by an expert in this field.

7.9.3 For field seams, the . Agency sugngts the
determination of seam strength in shear and peel modes, To Hetermine
seam strength in peel mode, the test ASTM D413 can be ueed, To
determine seam strength in shear mode for nonreinforced FMLs, | the test
ASTM D3083 can be used, and for reinforced FMLs, the test ASTM D751,
Grab Method, can be used at a speed of 12 in. per min. The evaluation
of the results should be provided by an expert in this field.:

8.0 QUALITY CONTROL

8.1 Determine the mechanical properties of identical nonimmersed
and immersed liner samples in accordance with the standard methods for
the specific physical property test. Conduct mechanical lproperty
tests on nonimmersed and 1mmersed liner samples prepared from;the same.
sample or lot ¢of material in the same manner and run under &dentlcal
conditions, Test liner samples immedlately after they are removed
from the room temperature test solution.

9.0 METHOD PERFORMANCE |
9.1 No data provided.
10.0 REFERENCES

10.0 None required.
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TABLE 2. POLYMERS USED IN FLEXIBLE MEMBRANE LINERS

Thermoplastic Materials (TP)

CPE (Chlorinated polyethylene)?2

(g ooz

|
|
|

A family of polymers produced by a chemical reaction o% chlorine
on polyethylene. The resulting thermoplastic elastomers contain
25 to 45% chlorine by weight and 0 to 25% crystallinity;

CSPE (Chlorosulfonated polyethylene)?

A family of polymers that are produced by the reaction of
polyethylene with chlorine and sulfur dioxide, usually ¢ontaining
25 to 43% chlorine and 1.0 to 1.4% sulfur, Chlordsulfonated

polyethylene is also know as hypalon.
EIA (Ethylene interpolymer alloy)?

A Dblend of EVA and polyvinyl <chloride resulting in a

thermoplastic elastomer.

PVC (Polyvinyl chloride)?@

A synthetic thermoplastic polymer made by polymerizing vinyl
chloride monomer or vinyl chloride/vinyl acetate monomers.

Normally rigid and containing 50% of plasticizers.

PVC~CPE (Polyvinyl chloride - chlorinated polyethylene alloy)

>

A blend of polyvinyl chloride and chlorinated polyethylehe,
|

TN=-PVC (Thermoplastic nitrile-polyvinyl chloride)?

An alloy of thermoplastic unvulcanized nitrile
polyvinyl chloride.

Yulcanized Materials (XL}
Butyl rubber®

rubber and

A synthetic rubber based on isobutylene and a small aPount of

isoprene to provide sites for vulcanization,

EDPM (Ethylene propylene diene monomer) 212

|

|

|

A synthetic elastomer based on ethylgne, propylene, andia Grall
amount of nonconjugated diene to provide sites for vulcarization,
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I

cM (Cross=linked chlorinated polyethylene) \
No definition available by EPA, \
l

€0, ECO (Epichlorohydrin polymers)?@
l
Synthetic rubber, including two epichlorohydrin-based elastomers
that are saturated, high-molecular-weight aliphatic polyethers
with chloromethyl side chains. The two types include homopolymer
(CO) -and a copolymer of epichlorchydrin and ethylene okide (ECO).

CR  (Polychloroprene)® l

Generic name for a synthetic rubber based priﬁarily on
chlorobutadiene. * Polychloroprene is also Xnown as neoprene.

Semicrystalline Materials (CX)
HDPE (High density polyethylene)

|
A polymer prepared by the low-pressure polymerization of ethylene
as the principal monomer,

HDPE (A (High density polyethylene/rubber alloy) =
A blend of high-density polyethylene and rubber. \

LLDPE (Liner low-density polyethylene)
A low~density polyethylene produced by the copolymerization of
ethylene with various alpha olefins in the presence of!suitable
catalysts.

PEL (Polyester elastomer)

A  segmented thermoplastic copolymer elastomer c¢oéntaining
recurring long-chain ester units derived from dicarboxylic acids
and long-chain glycols and short-chain ester units derived from
dicarboxylic acids and low-molecular-weight diols. ‘

PE-EP-A (Polyethylene ethylene/propylene alloy) %
|
An ethylene-propylene diene monomer blend resulting in a
thermoplastic elastomer. |

T~EPDM (Thermoplastic EPDM) \

An ethylene-propylene diene monomer blend resulting in a

thermoplastic elastomer, }

9 Also supplied reinforced with fabric.
b AT = r~ravrY e~ ac = fhnr-mnh'lnc:tin-



06718789

17 12

CORPATIBILITY TLSY FOR MASYEL AND WECHMBRANE LINERS

7.1

Dtiain gample
pf wagtiet flulo

7.8

Paerform
teste on
URg xpTEC0
ekmplax of

liner ".t"'l..)

7.3

Cut
piecex OF
Aining matgria)
for eachn tget
Congition

7.4

Label
tgEt &pecimansg
any g¢zpbte

LD wette flulo

8090 — 16

HLTKUD BOND

Revision

[

— e
—— —

—_—

S—

L

S
Detdrmine
n-nprsn.
enyeics
proporyjes; ak
30 oey |
intervels

N

7.5

|

To tedt
¥xpoyrec

spyCimerc,
meseure Quutc
thicknerg. rabx,

7.6

langtn, wizin

|

7.2

Perferm test
on axpesed
semples

{ e

7.8 \

Repory enc
sveluate oate

stap ‘

b . R




LABQRATQRY REPQRT #208

MARCH 21, 1983
SUBJECT:
Chemical compatibllity of HD 40 mil to five water samplos. l[
WASTEWATER SAMPLES CODE: |

"A’ - Potlining waste - eontains fluoride, cyanide, caustic PH.

"B" - Tarrywaste - contalns phenol, fluorkde, acid PH, other aromatic,

"C* - Olly diatomaceous earth waste - contains olls and greass, slightly acid PH.

D" - Waste based coating sludge waste organics. ,

"E* - Mixture of 25% of each of "A” through *D".

SUMMARY:; |
HD 40 mil materlal proves to be resistant lo all solutions submitted. ,

TE3T METHQD: |

ASTM D638 Type IV dumb-belis were used for tensile and elongatlon. Crosshead speed for tenslle test was 2'/min, 1" x 6°
strips were used for dimenslonal and weight change during Immerslon testing for each solutlon. Tenslle bars of the liner
materlal and welds were prepared for Immersion testing. A controt for comparlson was also prepared. Tenslie 19313 were
conducted after 7 and 30 days Immerslon. Welds were tested after 30 days. Samples were placed In soliition at 23°C.

TEST RESULTS:

Tenslle (liner material)

7-Day Immerslon l

Sample ;
Yield Break % Etong
PPI/PS EPI/PS ﬂ_rTauK
|
A 113/2616 199/4581 860
B 112/2626 200/4682 877
C 112/2564 177/4061 800
D 116/2637 191/4343 840
E 119/2637 205/4563 847
30-Day Immersion
A 120/2800 184/4298 ey
B 123/2758 200/4485 B57
C 118/2771 192/4426 000
D 112/2721 176/4273 780
E 120/2759 179/4111 767



Laboratory Raport #208
March 21, 1983

Tenslle
Cantrol
Seam (Welds)
30-Day immersion
Sample
A
B
C
D
E
Cortrol
| Dimensional Chanae
Sofution
A Thicknass (miis} (1)
Welght (grams)
Thickness (mlls) (2)
Waelght (grams)
B Thickness (mlls) (1)
Welght (grams)
Thickness (mlls) (2)
Walght (grams)
C Thickness (mils) (1)
Waelght (grams)
Thickness {mils) (2)
Welght (grams)
D Thickness (mils) (1)
Welght (grams)
Thickness (mlis) (2)
Walght (grams)
E Thickness (mils) (1)

Welght (grams)
Thickness (mlis) (2)
Welght (grams)

Break

5 BaREE

Yield

PPI/PS
118/2683

Pael

Fallyre Type

sheat
sheet
ghest
sheet
gheet

shoet

Inltgl

2.7703
2.6107

40
2.8395

2.7690

2.5529
2.9389

40
26119

2.4664

40
2.6981

2,764

Break

PPI/PS
103/4382

102
104
100

100

40
2.7720
40
2.6123

40
2.8431
40
2.8021

38
2.5566

2.9480

40
2.6145
40
2.4988

40
2.6900
40
2.7856

% &E|OUQ
Bregk

| 870

Break

SERER

3
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March 21, 1983 |

1
CONCLUSION:

The wastewater solutions did not affect the HD material Visually, nor did it change the tensile properties. The small
differences In data recorded are typlcal values for this type of high density polysthyfene.

o /v}a»é{,/e)

Glorla Garber
Lab Techniclan




QUALITY CONTRQL DATA (

MATERIAL: . _HD4Omi DATE: _MARGH 21.l10d3
I
BATCH #: 303 FOR:; LAB PROJECT #203
T H
TEST ASTMTEST
PARAMETER TEST RESULTS METHGD
Tenslle !
Yield PSI 2642 D638 Type [V
Break PSI 4500 l;
% Elong. Break 767 :
|
Denstty 938 D1805 }
Melt Indax .20 01238 é
Tear Reslstance (1bs) 36.5 D1004 \I '
Dimenslonal Stabliity <.50 D1204 !
P
Puncture Reslstance (ibs) 200 FTMS 101B
20|81
i
P I T Il2222 222 l
I
|
|
) |
Gloria Garber R
Lab Techniclan

Monel o/ 1985

Dale /
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CHEMICAL:

TESTM
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LABORATORY REPORT #227
SEFTEMBER 16, 1983

Chemlcal capatablityof . . HD 40 and 80 mi liner and seam, !
Aromatic waste contalning Inorganics.

Samples were Immersed In the solution at 23°C and remaved for testing at 30, €0, 90, and 120 days,
1" x 4" strips of the liner were used for welght and dimenslonal change. ASTM DBSB type IV dumb-be
were used for tenslle, elongation and we!d testing. A test speed of 2" /min. was used witha 2 1/2° gri
separation.

Ses next page.



A mit

MD thicknass
Waelght
MD thickness

Welght

A ml
TO thickness
Weight
TD thickness

Welght

50 il
MD thickness
Weight |
MD thickness

Waelght

£0.mf

TD thickness -

Welght
TD thickness

Welght

Datain () = % change

Initial
39

2,4248

2.5628

38
2.6684
38

2.5363

5.8678

4.7387

5.6870

5.7380

WEIGHT AND DIMENSIONAL CHANGE

30 days

39
2.4257(+.05)
39

2.5644(+.06)

a8
2,6707(+.09)
38

2.5382(+.07)

80
5.8698(+.03)
88

4.7404(+.04)

90
5.6907(+.07)
90

5.7413(+.05)

80 dave 80 days

39 38
2.426(+.06) 2.4259(+.05)
38 39
2.562(+.09) 2.5647(+.07)
38 38
2.6705(+.08)  2.6699(+.05)
38 a8
2.5381(+.07) 2.5372(+.04)
90 80
5.8708(+.05)  5.8708(+.05)
88 88
4.7414(+.06)  4.7410(+.05)
90 20
5.6900(+.05)  5.6917(+.08)
80 90
5.7408(+.05) 5,7412(+.06)

I
120 days
38

2.4256(+.04)
l

| ag

| 2.5644(+.06)

a8
2.6698(+.05)
38

2.5373(+.04)

P

E:?S?( +.10)

Alt7466(+.17)
l
5.6917(+.08)
5.7418(+.07)

|

|
:
P
!.
|

i

i



MR
Yield PSI

Brogk PSI
% Elongation
Braak
o

Yield P!
Break P3|

% Elongation
Break

Lool
Yigld PSI

Shear

Break PS3

% Elongation
Break

Datain = % change

Lontrgl

2703
4752

803

2909

103

87

NS| s
20 davs £0 days
2532 (-6) 2737 (+1.3)
4503 (-3) 4907 (+3)
807 (+.5) 763 (-5)
2677 (-8) 2878 (-1)
5132 (+9) 4812 (+2.4)
870 (+12) 777 (0)

st __HD 40 ML

SEAM BTRENGTH (1/4")

73 (-13) 72 (-14)
89 (-14) 89 (4)
84 (-3) 33 (+7)

20 davs

2724 (+0.8)
4082 (-14)

720 (-10)

2833 (-2.6)
4105 (-12)
680 (-12)

88 (+5)

100 (-3)

91 (+5)

2667 (-1.0)
14454 (-6)
704 (12)

288D (0.7)
B3y (+7)
B17:(+6)

e

70 (4¢)

1foa (0)

R (+6)



Lontrol
MD
Yield PSI 2888
Braak P8I 4860
% Elongation 900
Break
ID
Yield PSI 2935
Braak PSI 4808
% Elongation 823
Break
Ped
Break PPI 167
Shear
Yield PPI 225
Break PFI 173

Datain () = % change

e HD 8O ML

JENSILE STRENGTH - D838
30 days £0 days 90 days
2776 (-3.8) 2052 (+2) 3020 (+4.6)
4719 (-3) 4677 (-3.8) 4862 (+.04)
880 (-2) 863 (-4) 860 (-4)
2831 (-5) 3020 (+0.8) 3107 (+4)
4333 (+2.6) 4800 (-.2) 4802 (-.12)
837 (+1.7) 837 (+1.7) 843 (+2)

.. . HDoOMIL

SEAM STRENGTH (1/47)
162 (-3) 157 (-6) 172 (+3)
216 (4) 248 (+10) 220 (-2)
165 (-4.6) 185 (+7) 196 (+13)

120 davs
2818 (-2)

4682 (-5.7)

847 (-6)

8011 (+.5)
AG74 (-2.8)

773:(-6)

?72(+3)

236 {+5)

167 (3)




Lab Report #227
Beptember 16, 1983

Page 5 \\
|
DISCUSSION: Thera was no significant changs In welght or samples thickness after 120 days Immerslon. The tensi
propetties of the 80 mil liner and seams remained Inttlally the same throughout the tatal test period.
The test results for the 40 mil thickness were more erratic, howaver, were within the usual variance of
the tenslle test.
NCLUSH

With no significant changes occurring in the chemical resistance testing the
considered a good prospect for the contalnmant of the waste product submmad

\Gloﬂa Garber, Lab Technician.

HD liner can be

|
|
|
|
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MARCH 31, 1886

l
SUBJECT; Chemical capabllity of HD 40 and 80 mi liner and seam, |
CHEMICAL: Aromatlc waste contalning Inorganlcs.

TEST METHOD:  Samples were Immersed In the solution at 23°C and removed for testing after 2 years 10 months. 1"x 4"
strips of the liner were used for weight and dimensional change. ASTM D638 typd IV dumb-bells were
used for tensile, elongation and weld testing. A test speed of 2°/min. was used withini2 1/2" grip

separation,
TEST RESULTS: 1!
l
TENSILE STRENGTH N i
40 MIL HDPE AT 23°C i
YIELD BREAK ‘, BREAK
MD STRENGTH (PS1) NGTH (PS! | ELONGATION (%)
Contro 2703 4762 803
2 Years, 9 1/2 Mths 2641 4512 736
% Change -2.3 -5.1 ‘ 8.5
= |
Carttrol 2909 4699 E 777
2Ysars, 9 1/2 Mths 2931 5435 | 855
% Change +.8 +158.7 | +10
80 MIL HDPE at 23°C l
MD |
Control 2888 4860 ‘ 800
2 Years, 8 1/2 Mths 2914 4038 | 878
% Change +1 1.6 ‘ 2.4
D |
Control 2995 4808 823
2 Years, 9 1/2 Mths 3070 4709 i 800
% Change +2.5 -2.1 | -2.8
SEAM (WELDS) 40 M]L ;
PEEL (BREAK (PS1) SHEAR (VIELD (PO1) i
Control 84 103 ‘
2 Years, 9 1/2 Mths 86 100 :

% Change +2.4 -2.9 '



wivr Lwr WY LU "t

SEAM (WELDS) 80 MIL
PEEL (BREAK (PSI)) \

SHEAR (VIELD P1)
Controt 167 275 'I
2 Ysars, 9 1/2 Mths 166 264 |
% Changs -8 +17.3 ‘
ICKN AN 0
|
MD . 39" a7 5.1
D 38" 37 | -2.6
THICKNESS CHA 23° I i
|
MD 89" 88" ’ 1.1
TD 00" 86" \ 4.4
WE]GHT CHANGE AT 23°C (40 M) !
MD 2,4037 24977 g +.2
TD . 2.6024 2.6031 ; +.03
WEIGHT CHANGE AT 23°C (80 ML) ;
|
MD 5.3033 5.3151 | +.2
TD 6.7125 5.7166 | +.07
CONCLUSION: l
\

After almost 3 years of Immersion, no signlficant change In properties has occured.

CERTIFIED BY:

Sengtho§g Pho:&;gsavanh é . Mark Cadwallader

Lah Technlician Director of Ressarch &
Davelopment
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LABORATORY REPORT #667

FEBRUARY 19, 1985

Chemical Resistance Teasts With Aromatic Liquor

TEST METHOD:

. HD 100 mil liner was prepared for immersion testing 1n aromatic
llquor at 23°C and 50°C, ASTM D638 tensile type IV dumb- bells|and speed of
2 ipm were used for these tests. 1" x 3" strips were used for ;weight and
dimensional change. :

Upon completion of 7 day immersion period, all samples were wiped dry and
immediately tested after removal from the test solution. !

!
The immersion test will be continued up to 90 days with samples being
removed after 30, 60 and 30 days.

TEST RESULTS:

Tensile Strength & Elongation l

100 mil HDPE at 23°C !

Yield Yield Break ' Break
MD Strength (psi) Elongation (%) Strength (psi) Elo ngat;gg (%)
Control 2790 15 4652 ; 267
7 Day 3073 =D 4564 ; 370
% Change +10 0 -2 [ 43,5
= |
Control 2917 15 4821 . 813
7 Day 2991 15 4403 . 833
% Change +3 0 e} i +2 .5

200 mil HDPE at 50°C ;

=
Control 2790 15 4652 . §67
7 Day 2978 15 4336 © 830
$ Change +7 0 =7 | =4.3
TD i
Control 2917 15 4821 ;B3
7 Day 3037 15 4510 | 830

% Change +4 0 -6.5 . )



06718790

rage 2

MD
TD

MD
TD

MD
TD

MD
1D

CONCLUSION:

After 7 days immersion in aromatic liquor at 23°C and 50°C,
not appear to have been affected.

16:50

Weight Change at 23°, 100 mi} BDPE '

Control 7 Dpay % ghahge
4.428 4.3530 Lo
4.559 4.7070 $3.2

Weight Change at 50°C, 100 mil JipPE

Control 7 Day ¥ Change

|
4.348 4.4402 : ﬁz
4.701 4,5656 -

Thickness change at 23°C, 100 mil KDPE

. 94" ' 94"
. 96" « 96H

Thickness Change at 50°C, 100 mil HDPE

Control Z Day &‘_Ql‘tén_m
0
0
|
!

Control 7.Day %_Chhpde
l
950 .o5MN a
LoG" L9661 0

5. Sengthong |
Lab Technician %

HD did



LABORATORY REPORT #667=3 |

MARCH 12, 1985

chemiocal Resistance Tegts With Aromatic Lidquox

I'rST METHOD: [

.HD 100 mil liner was prepared for immersion testing in aromatic
ligquor at 23°C and 50°C. ASTM D638 tensile type IV dumb-bells and speed of
2 ipm were used for these tests. 1" x 3" strips were used for wpight and
dimensional change.

Upon completion of 30 day immersion period, all samples were w@péd dry and
immediately tested after removal from the test solution. :

The immersion test will be continued up to 90 days with samplep being
removed after 60 and 90 days.

Tensile Strength & Elongation

|
|
15T RESULTS: \
|

|
)
'

100 mil HDPE at 23°C

- Yield Yield Break ~ Break
MD Strength (psi) Elongation (%) Strength (psi) Elendation (%)
control 2790 15 4652 | 867
30 Day 2878 15 4585 i 870
% (hange +6.7 0 +1 | 4.3
I
Coutrol 2917 15 4821 813
30 Day 2960 i L 4573 790
% change +1.5 0 -5 -3

100 mil HDPE at 50°C

Ml

Control 2790 15 4652 B67
30 Day 2946 18 4036 i 735
% Change = +6 0 =13 o B
D

|
Control 2917 15 4821 | 813

30 Day 3102 15 4936 ! $90



Laboratory Report #667-A

@016

l
!
March 12, 198% :
Page 2 \
Weight Change at 23*, 100 mil HDPE i
|
gontrol 30 Day 3 Chahge
MD 4.428 4.4400 1.3
TD 4,559 4.6057 Tluo
Weight Change at 50°C, 100 mil HDPE i
Control 30 Day % anQgg
MD 4,348 4.3584 J.s_
D 4.703. 4.7119 ﬂ.z
Thickness Change at 23°C, 100 mil HDPE ‘
|
gontrol 30 Day % _Change
|
MD 94" .94" 0
TD .a6" .96M ?
Thickness Change at 50°C, 200 mi) HDPE 1
¢ontrol 30 Day ¥ _Chpnge
MD . 954 . 94N ‘1J2
TD 96" 97" +1Wo
CONCLUSION:
After 30 days of immersion tests, HD did not appear to have been
affected. \

) B o

i

g

Sengthongl
Lab Technician
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LABORATORY REPORT #667B

APRIL 12, 1985

Chemical Resigtanhce Tegts With Aromatic Liqggxi

TEST METHOD:

. HD 100 mil liner was prepared for immersion testing ln the liquor
at 23°C and 50°C. ASTM D638 tensile type IV dumb-bells and speed of 2 ipm
were used for these tests., 1" x 3" strips were used for weight and
dimensional change.

Samples were removed, wiped dry, and inmediately tested after W days (Feb.
.15, Report #667) and 30 days (March 11, Report #667A) thls report deals

The immersion test will be continued up to %90 days.
TEST RESULTS:

Tenxile 8trength & Elongation

mil HDPR 23°'C :

vield Yield Break | Breek
MD Strength (psi) Elongation (%) Strength (psi) Elan on
Control 2790 15 4652 867
60 Day 2963 15 4431 B6O
% Change +6.2 0 ~4,8 b=l
TD
control 2917 15 4821 813
60 Day 2966 15 4231 780
% Change +1.7 0 -12 -4.1

100 mil HDPE at 50°C
MD
Control 2790 15 4652 867
60 Day 3053 15 4243 1 855
% Change +9.4 0 -9 | 1.4
TD |
i

Control 2917 15 4821 ; 813
60 Day 3057 15 4120 | 750

% Change +4.8 0 -14.5 | =7.7



Labhoratory Keport svo/p
April 12, 1985

Page 2

MD
TD

MD
TD

MD
TD

MD
TD

CONCLUSION:

Some loss in break strength was detected,
in yield strength.

Weiq?t change at 23°*, 100 mil HDPE

Control 60 Day
4.428 4.4411
4.559 4.6083

Weight change at 50°C, 100 mil HDPE

Control 60 Day
4,348 4,3624
4.701 4.7139

Thickness Change at 23°C, 100 mi]l HDPE

Control 60 Day
94N ’ L5
Log" .96"

Thickness Change at 50°C, 100 mil HDPE

Control 60 Day
95N . 95"
.96" .96H

é. é@mwum%
U

S. SengthongU
Lab Technician

accompanied by a smalﬁ increase
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LABORATORY REPORT #667C

Ay 10, 2985

Chemical Resistance Tests With Aromatic Liguor

A =1

Ty METHOD:

|
’\

HD 100 mil liner was immersed in the test liquor at ﬁz'c and 50°C,
Tensnile properties and weight and thickness changes were studied following
ASTM procedure. '

The samples were pulled after 90 days immersion which concludeg this
testing, !
l

TESY RESULTS: '

Tensile Btrength & Blongation

100 mil HDPE at 23°C

|
|

Yield vield Break Break
MD Strength (psi) Elongation (%) Strength (psi) Elgngatjion 3
Control 2790 15 4652 867
90 Day 2875 ‘ 15 4169 825
% Change +3.1 0 ~10.% -5
ik i
ContLiol 2917 15 4821 813
90 Day 2941 15 4454 B15
% Change +1 0 -7.6 +.2

100 mil HDPE at S59°C

MD
control 2790 15 4652 B67
90 Day 3000 15 3478 | 750
% Change +7.5 0 -25 -13.5
TD
control 2917 15 4821 813
90 Day 2989 15 4330 820
% Change +2.5 0 -10.2 +31
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Weight Change at 23°, 100 mil HDPE

‘coptrol 90 Day i“énnpgs

MD 4,428 4.4408 %.3
TD 4,559 4.6078 l1“1
Welght Change at 50°C, 100 mil HDPE i
|
Contr 90 Day % Change
MD 4.348 4.3624 o 8
™D 4,701 4.7153 0

Thickness Change at 23°C, 100 mil HDPE

|
Contyol 90 Dav % gégpge

MD .94 95" +.L
TD 96" .96" f

Thickness Change at 50°C, 100 mil HDPE i

Control 90 Day % ngnge
MD : S 940 =L
B .96M .98 2 .\ 1
CONCLUSION:

1
There seems to be a minimal effect of the liquor on the HDPE. The
significance of the property changes is questionable since there are gains
as well as decreases in strength, and in only one case was the change much
over 10%.

|
:fi4ﬂfié>iéthL. Aot (lésg“alzagg;si

S. Sengthory Cy Mark Cadwallader |
Lab Technician Director of Reaearch and
Tachnical Developmént
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CHEMICAL HESISIANCE TESTS mm LEACHATE AND TCE, TCA i

TEST METHOD:

HD 60 mil liner was prepared for immersion testing In leachate and TCE, TCA at 23°C. ASTM 0638 tenslle type {V
dumb-bells and a speed of 2 ipm were used for these tests, 1" x 3" strips were used for weight and dimOnsIbna! change.

Upon 7 day Immersion perlod, all the samples were wiped dry and immediately tested after removal from the test solution.

The Immersion test will be continued up to 90 days with samples being removed after 30, 60, and 80 days.

TEST RESULTS:
|
Tensil h lon '
m! E a8} 23°
Yield Yield ' Break ;, Break
MD Strength (ps)) - Elongatlon (% Strength (psi | Elongation (%)
Control 2902 15 4780 ‘ 770
7 Day 2950 15 4450 820
% Change +2 0 -7 +6.6
ID
Control 3005 16 4877 800
7 Day 2930 15 4413 810
% Change 2.5 0 -8.6 +1.3
Welght an 123°C {1"x 3" ‘
|
Control 7 Days % Chanpe
MD 3.009 3.0518 +1.4
m 3.107 3.1488 +1.3
tkness Change 3° x3
MD 63" 61" 3.2
D 62" 63" +2

CONCLUSION:
After 7 days Immersion In leachate and TCE, TCA at 23°C, Gundline HD did not appear to have been atfected.

o Mﬁm

S. SengthongQ
Lab Techniclan
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LABORATORY REPORT. #671A ?
APRIL 1, 1983
EM! RESISTANCE TESTS W CE, JCA

TEST METHOD: \

. HD 80 mif liner was prepared for immersion testlng Inleachate splked with TCE, TCA at 23°C. ASTM D638 tesile
t};}pe IV dumb-bells and a speed of 2 ipm were used for these test. 1" x 3" strips were used for welght and dlmenslonal
change.

Upon 30 day Immersion perlod, all the samples were wiped dry and immedlately tested after remaval frof:n the test solution.

b
)

The immersion test wlli be continued up to 90 days with samples belng removed after 60 and 90 days. |

TEST RESULTS: :
tr il
£0 mi| HOPE st 23°C
Yield Yield Break ; Break
MO Strength (psl) Elongation (%) tr i Elonaation (%)
Control 2902 15 4780 i
30 Day 2801 18 4358 805
% Change 3.5 +20 -8 15
1D
Control 3005 15 4877 800
30 Day 2796 15 4377 830
% Change -7 0 -10 +4
Welght Change 8 23°C (1*x ) |
Laontrol 30 Days % Change
MO 3.009 3.0544 +2
0 3.107 3.1610 +1.4 |
leknesg Change at 23°C (1" x 3° :
MD 063 062 -2
TD .062 .065 +5
CONCLUSION:

After 30 days Immersion at 23°C In leachate spiked with Trichloraethane and Trichlorosthylene (5900 mg/ 1 and 170 mg/1
respectively), - HD was not affected.

Q [B,Qngﬂxmr\o
\

S. Sengthong
Lah Techniclan
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ORAYORY REPORT #6718
APRI|, 19, 1985 i

SUBJECT:
Chemical resistance tests of leachate spiked with trichloroethytene (TCE) and Trichlorosthane (TCA).

TEST METHOD:

HD 60 mll liner was Immersed In TCE and TCA splked with leachate at 23°C. ASTM D638 tensile type IV dumb-
bells and speed of 2 ipm were used for these tests. 1°x 3" strips were used for weight and dimensional or\ange.

Test results are after 59 day Immerslon, The test will be continued for 80 days. '

TEST RESULTS:
Tenslle Strength & Elongation
60 mil HDPE at 23°C
Yield Yield Break : Break
MD Strength {psi) Elongation (%) Strength (psi) Elongation (%)
Control 2902 15 4700 i 770
59 Day 2658 15 4319 | 810
% Change 8.4 0 9.6 II +5.2
i |
Control 3005 15 4877 800
59 Day 2729 15 4346 810
% Change 9.2 0 -11 +1.3
Welght Change at 23°G (1° x %) 'i
Sontrof 59 Days % Changle
MD 3.009 3.0623 +1.8
TD 3.107 3.1577 +1.6
I
Thickness Change at 23°C (1" x 3%) !
MD 83" .62 -1.6
TD .62" 65" +4.8
CONCLUSION:

After 59 days of Immersion In the leachate, decrease In tensile strength occurred. Althought the decrease was uniform, its
magnitude was not really significant. |

|

|

: o
Sengthonyg Phouagxjsavanh l
Lab Technician l
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LABORATORY REPORT #671C
MAY 20, 1988

:
SUBJECT: !
;

Chemical reslstance tusts of PCB - ¢ontaining leachate spiked with trichtoroethylene (TCE) and trlchlorofethane (TCA) were
carried out for 90 days.

1£ST METHQD:
. HD 60 mil liner was iImmersed In the synthetlc leachate at 23°C. ASTM D638 tenslle type IV durhb-bells and a
speed of 2 Ipm were used for these tests. 1 x 3" strips were used for weight and dimenslonal change. |

'

specimens were removed and tested at 7, 30, and 60 day Intervals. This report provides data after 80 days of Immersion,
which includes the test,

IES) RESULTS: :

enslle Strengt longatlon

S0 mil HOPE af 23°C

Yield Yleld Break , Break
MD Strength (psl) Elongation (%) Ir i i Elongation (%)

Contivl 2902 15 4780 Lo
90 Day 2038 15 4192 : 826
% Change +1.2 0 -12.3 : +7.1

f

|

TD
Cuntiul 3005 15 4877 ¢ 800
90 Day 3005 15 4526 : 850
% Change 0 0 7.2 +68.3

Welght Change at 23°C (1" x 3" :

|'

ntr 90 Days _%Qunpe

MD 3009 3.051 14

D 3.107 3.151 1.4 |

Thickness Change at 23°C (1" x 3") :

MD 63" 62" 1.6

D .62 83" +16
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Laboratory Report #671C
May 20, 1985

Page 2

CONCLUSION:

No slgnificant change In propertlss was detected,

Consldering the results from eariler Intervals, effects on the liner appear to have stabllized after 7 days of lfnmerslon The
trend is toward some minor level of leachate absorption and some minor reduction In break strength. HoWever this level of
change s not consldered significant. .

Lab Technlcan

v L )
Mark Cadwallader
Director of Research & Technical ‘a
Development :

NOTE: ;

Goncentrations of the chlorinated hydrocarbons are as follows: |
Tricholoroathylene & Ttichloroethane - 95,000 ppb.

PCB'S ~ 11,000 ppb.
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LABORATORY REFORT 73]
MAY 8, 1985
CHEMICAL RESISTANCE TESTS WITH AROMATIC LEACHATE f

SUBJECT:

Chemical Resistance Tests per E.P.A. Method 9090 were run on a lesbhate
containing aromatic hydrocarbons '

TEST METHOD:

HD 60 mil liner was {mmersed in the leachate at both 23°C;and
50°C, The appropriate ASTM shapes were used to perform the testing
required by Method 9090. Immersion will continue up to 120 days with
samples being removed for testing at 30 day intervals, ;

TEST RESULTS: (After 30 days immersion)

Tensile Strength & Elongation
60 mil HDPE at 23°C

Yield Yield Break Qreak
. MD Strength (psi) Elongation (%) Strength (psi) Elongation (%)
Control 2824 15 4868 \865
30 Days » 2923 15 3979 715
% Change 4+3.5 . 0 -18 -17
D
Control 2747 15 4835 §90
30 Days 2854 14 4791 805
Z Change +4 =) = =96
|
60.mil HDPE at 50°C,
- |
Control 2824 . 15 4868 B65
30 Days . 3094 15 4731 BOO
% Change 49,6 0 -2.7 ~7.5
T
Control 2747 15 4835

|

I

|

8

30 Days 3060 14 4749 8
X Change +11 -7 -2 —?.
I

|

(91026
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Lehoratory Report #1731

May 8, 1985
Page 2
Weight Chenge at 23°C (1" x 3") 60 mil HDPE
Control 30 Davs X Change
MD 2.6319 2.6329 +.04
D 2,6391 2.6405 +,05
Weight Change at 50°'c (1" x 3") 60 mil HDPE
MD 2.6642 2,6659 +.06
D 2.8435 2.8450 +,05
Thickness Change at 23°€ (1" x 3") 60 mil KDPE
Control 30 Days X Change
MD . 58" - 58" 0
D i i 58" 0

MD
D

CONCLUSION:

Thicknass Change at 50°C (1" x 3") 60 mil HDPE

38" 38" 0
58" 58" 0

Tear Resistance

60 mil HDPE at 23°C

Contrel (1bs) 30 Days (1bs) X Change
43 43 0
44 45 +2.3
60 mil HDPE at 50°C
43 b4 +2.3
44 4é +4,5

iignificant property changes following immersion are considered to be:

- 10%.

Using this criteria, there could be some effect on tensile
strength and elongation at break. However, considering the rest of tqe

data, this may be an anomaly.

t
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LABORATORY REPORT {/731A

——— ———

MAY 29, 1985

CHEMICAL RESISTANCE FOR
WITH AROMATIC LEACHATE

SUBJECT:

|
Chemical resisrance tests per E.P,A. Method 9090 were Tun on a leachate

containing aromatic hydrocarbons

l
I
TEST METHOD: ‘

HD 60 mil liner was immersed in the leachate at both 23°C and ¢
50°C. The appropriate ASTH shapes were used to perform the testing
required by Method 9090. Immersion will continue up to 120 days with samples
being removed for testing at 30 day intervals. |

TEST RESULTS: (After 60 Days) |

Tensile Strength & Elongation
I
60 mil HDPE at 23°C :

i
Yield Yield T Breek Break

MD Strength (psi) Elongation (%) Strength (psi) Eloma't:wn €9)
Control - 2824 : 15 4868 . 865
60 Days 2899 15 4910 875
% Change S g +1 +} .2

D ‘
Control 2747 15 4835 B30
60 Days 2847 14 4657 810
4 Change +3.6 -7 -3.7 -?

60 mil HDPE at 50°C ;

i |
Control 2824 15 4868 865
60 Days 2819 15 4735 g15
% Change -2 ¢ - 1.5 —ﬁ

1D |
Control 2747 15 4835 890
60 Days . 13067 14 4620 v 8310
% Change . 411.6 ~7 - =4 .4 —61.7

Weight Chanpe at 23°C (1" x 3") 60 wil WDPE ]
Contral 60 Days X Change
MD © 2.6319 2,6327 +.03

. o ZAmaY 5 L0 4+ 04

@028
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webwlanvly REPULL £/I31A

Hay 29, 1985
v Page 2

D

g8

ID

1D
D

CONCLUSION:

Weight Change at 50°C (1" x 3") 60 mil HDPE

Control 60 Days % Change
2.6642 2.6731 ~1.33
2,8435 2.8464 +.1]

Thickness Change at 23°C (1" x 3") 60 mil HDPE

.o8" 51" ' -2
58" . o L -2

Thickness Change at 50°C (1" x 3") 60 mil HDPE

< 58% . 58" )
58" 58" ¢

Tear Resistance

Pt ——— —— S —. ¢

43 46 +7
44 : 46 +h ,6

60 mil HDPE at 50°C

43 . 43
44 : 44

Lo S

ey

\
Lab Tec cié&l
Sength Phousangsavanh

Mark Cadwallader

Director ~ Research &
Technical Development

|
|
I
I
|
|
l
No significant change has resulted from immersion in leachate for 60 daf
|
1
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LABORATORY REPORT {17318

JUNE 28, 1985

CHEMICAL RESISTANCE FOR
WITH AROMATIC LEACHATE

|
|
|
SUBJECT: |

Chemical resistance tests per E,P.A, Method 9090 were run on a leachate
containing aromatiec hydrocarbonsg

t
|
TEST METHOD: {

HD 60 mil liner was immersed in the leachate at both 23°C and !
50°C., The appropriate ASTM shapes were used to perform the testing
required by Method 9090. Immersion will continue up to 120 days with
samples being removed for testing at 30 days intervals.

————— " -

TEST RESULTS: (After 90 Days of immersion)

Tensile Strength & Elongation |
60 mil HDPE at 23°C |

|
Yield ‘ Yi=1ld Break Brenk

MD Strength (psi) Elongation (%) Strength (psi) Elongation (%)
Control 2824 15 4868 86b
90 Days 2845 15 5121 910
% Change +1 0 45.2 +5,2

TD \
Control 2747 15 ° 4835 899
90 Days 2965 14 5087 915
% Change 48 -1 +5.2 +3

60 mil MDPE at 50°C i

MD i
Control 2824 13 4868 B63
90 Days 3026 15 5104 803
% Change +7.2 g . +5 r4.6

D ‘
Control 2747 15 ' 4835 890
90 Days 3025 14 4187 280

% Change +10 ~7 -13 ~12.4



\u

June 28, 1985
Egge 2
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YLosllalury Képurt g

MD
D

MD
TD

Weipht Change at 23°C (1" x 3") 60 mil HDPE

Control 90 Days Z_Change
2.6319 2.6326 +.03
2.6391 2,6404 +,05

Wedight Change at 50°C (1" x 3") 60 mil HDPE

2.6642 2.6736 +.4
2.8435 2,8471 +.1

Thickness Change at 23°C (1" x 3") 60 mil HDPE

MD
D

58" B -2
58" «56" ~3.4

Thickness Change at 50°C (1" x 3") 60 mil HDPE

MD
™

MD
'TD

MD
D

CONCLUSTION:

afrer 90 days of immersion no real significant change was defected.

.58" .58" ¢
58" 37" -2

Tear Resistance

60 mil HDPE at 23°C

43 44 +2.3
44 49 +11.4

60 mil HDPE at 50°C

43 44 +2.,3
44 46 +H.5

Puncture "at 23°C

63 66 43

Puneture at 50°C

63 68 +8

PSR
Lab ' Technician

Sengthong fhoqanggavanh

ANl GJ[LM(/JCMJ

Mark Cadwallader

Director - Research &

2. A
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LABORATORY REPORT #731C

JULY 29, 1985

CHEMICAL RESISTANCE TESTING WITH i
AROMATIC HYDROCARBON LEACHATE ;
SUBJECT: \

Chemical resistance tests per E.P.A. Method 9090 were run on a leachaﬁe

contalning 1.27% wt, aromatic hydrocarbons, present as various substituted benzenes,
TEST MEVHOD; 1
“./ HD 60 mil liner was immersed in the leachate at both 23°C and| 50°C.

The appropriate ASTM shapes were used to perform the testing required y _Method
9090. Immersion was for 120 days which concludes the test. ¢

> 1
TEST RESULTS: “(After 120 Days) i

Tensile Strength & Elongation

60 mil HDPE ac 23°C ' !

Yield Yield Break break
MD Strength (psi) Elongation (%) Strength (psi) Elongation (%)
I
Control 2824 15 4868 B65
120 Days 2962 15 4303 90
% Change +5 ) -11.6 T8’7
s |
|
Control 2749 15 4835 890
120 Days © 2983 13 4594 305
% Change +8.6 ~13 -5 \9.6
60 m{) HDPE at 50°C ‘
MD
Control 2824 15 4868 BbS
120 Days - 2888 15 4313 795
% Change +2.3 @ -11 ~8.1
TD
Control 2747 15 4835 : 890
120 Days 2878 39 4889 870
X Change +3 ¢ +1.1 -7.2
(1)

b 4
pin—
Tt

/
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Page 2
Weight Change at 23°C (1" x 3") 60 mil HDPE
Control 120 Davs % Change
MD 20319 2,6328 +.03
TD 2,6391 2,6399 +.03
Weight Change at 50°C (1" x 3") 60 mil HDPE
MD 2.6642 2:6737 +.4 -
TD 2,8435 2.8472 +.1
. . Thickness Change at 23°C (1" x 3") 60 mil HDPE
MD ., 58" : .58" @
TD 58" "o 55" -3.4
‘Thickness Change at 50°C (1" x 3") 60 mil HDPE
MD 58" 570 =3
TD .58" . .57" _2
Tear Resistance
60 mil KDPE at 23°C
MD 43 ‘ 42 : -2.3
TD 44 44 ¢
60 mil HDPE at S0°C
MD 43 43 v
D 44 44 ¢
Puncture at 23°C
63 ' 65 +3.2
Puncturce et 50°C
63 66 +5
CONCLUS1ON:

After 120 days of immersion no significant change was detected,

= Q)

Lab Tech cian
Scngthon Phao

gsavanh
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BORATORY REPORT 11

DECEMBER 13, 1985

CHEMICAL, RESISTANCE TESTING OF - -~ . _HD WI
CHLORINATED HYDROCARBON LEACHATE

SUBJECT:

Leachate COntalning 2 - 3% halogenated organic hydrocarbons (mosfly
ethylene dichloride) was used to immerse . - « HD 100 mil liner.

TEST METHOD: }
Specimens of 100 mil liner were cut in appropriate die shapes for the
different physical tests. Samples were tested for control purpOSes, and
then every 7 days of 1mmer51on up to 28 days. Samples were immersed at two
different temperatures; 23°c and 50°C. Tests run were the following:
Tensile Properties/Elongatlon - ASTM D638, Initial Tear Resistanc¢e - ASTM
D1004C; Puncture Resistance - FTMS 101B Method 2065, weight change, and
thickness change. Test results are tabulated below with percent;change for
control noted at each test interval.

TEST RESULTS:

Tensile Strength & Flopgation - 100 mjl HDPE 23%C |

Yield Yield Break Break
MD Strenath (psi) Elongation (%)} Strenath (psi) Elongatjgg (%)
control 2686 15 4000 725
7 Days 2729 14 3797 775
% Change  +1.6 -6.7 =5 +7 ;
14 Days 2627 16 3689 760 .
% Change -2.2 +6,7 -7.8 +4.8
21 Days 2924 15 3893 730 |
% Change +8.9 @ -2.7 +.7 i
28 Days 2797 17 3525 735
% Change - +4.1 +13 =12 +1.4
TD i
control 2826 15 4000 715 |
7 Days 2865 15 4178 735 |
2 Change +1.4 @ +4,5 +2.8
14 Days 2643 17 3906 760
% Change -6.5 +13 ~2.4 +6.3 |
21 Days 2652 15 3942 665
% Change -6.2 @ =15 -7 ;
28 Days 2898 16 3560 700

% Change  +2.5 +6.,7 -11 -~2.%2 |



06718780

HD

Control
7 Days
% Change
14 Days
% Change

MD

21 Days
% Change
28 Days
% Change

D

Control
7 Days
% Change
14 Days
% Change
21 Days
% Change
28 Days
% Change

4000
3596
=~10:1
3607
-9.8

Break

Strenath (psi)

4029
g 4
3934
-1.7

4000
3870
-
4033
+.8

3891
~2.7
4082

16:59
100 mil HDPE at S0%¢

2686 15

2770 15

+3.1 :Q

2582 17

-3.9 +13

Yield Yielad
Strength (psi) Elongation (%)

2509 15
-6.6 @
2819 15
+5 )
2826 15
2898 15
43«5 @
2779 16
oy 57 +6.7
2619 15
-.3 ¢
3047 15
+7.8 @

+2.1

Weight Change at 23°C

|

748" |

+2 |
810
+12 |
{

aak

|

Br

@035

wgﬁgen_m
7%0

f%ml

749

+2‘o 5
I

715
715
g |
797
+I1.5
710
-.7
786

+1?

I

Control 7 Days % Change 14 Days % Change 21 Days % Change 28 Da&s % Change

MD 4.2911 4.2922
TD 4.2170 4.2183

MD 4.6968 4.7003

TD

- 96"
- 30N

MD
TD

.98"
91N

MD
D

4.2522 4.2549

90"

.98"
91"

+,.03
+.03

+.07
+.06

4.2933 ,+.06
4.2194 +.06

4,2932
4.2191

Weight Change at 50°C

4,7027 +.1
4.2585 +.1

Thickness Change at 23°2¢

96" )
. 90" ]

Thickness Change at 502¢

4.7040
4,2591

+95H
+89"

.98" @
090" —l.l

.96"
90"

+.0
++0

g B
+.2
-1.

=1 .

_20
-1.

5
5

0
1

0
1

l
4,2939
4.221?

|

4.7045

4.259?

|
.94" |
'89"’ i

;

96" |
.88t

i
1

+ +



MD
D

MD
TD

CONCLUSION:

96718780

94

22

94
o2

131

127

17:00

20
85

91
89

124

124

-4.
+3.

W

—302
_3.3

Tear Resistance at 238¢

90
91

Tear Resistance at 50°C

"'4.3
_1'1

20
91

91
84

118

Ld7

-3 id
_807

Puncture at 23°¢

=10

Puncture at S50°C

-8

S0
87

118

117

~-10

96
94

95
95

125

125

+2,4

The dilute solution of chlorinated hydrocarbons did not affect the='~'—

HD for the entire test period.

Weight change revealed very little absorption,

CERTIFIED BY:

S AL

@036

A physical property change of at. least 15%
from the control is considered a significant alternation in propertles.
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