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1. INTRODUCTION 

1.1 hrDose of ReDort 

This report presents the results of a study designed to evaluate the leachate 
compatibility characteristics of high-density polyethylene (HDPE) geomembrane 
materials that are candidates for use as components of both the liner and final cover 
systems for the On-Site Disposal Facility (OSDF) at the Fernald Environmental 
Management Project The FEMP is undergoing 
remediation pursuant to the Comprehensive 
and Liability Act (CERCLA). In order le or relevant and 
appropriate requirements (ARARs) derived fr strative Code (OAC) 
Chapter 3745-27 (Ohio Environmental 
Regulations), and identified in t edial Actions at 
Operable Unit 2 (OU2 
(LLCWP) [GeoSy ort documents results of testing 
performed by the ment Corporation 
(FERMCO) and Geo GeoSyntec) in accordance with the LLCWP 
and presents conclusi 

The LLCWP co in parts. Part I described the activities that were 
undertaken to compile available data and develop findings on the likely performance of 
HDPE geomembranes when exposed to OSDF leachate. The main elements of Part I 
included: 

developing a rationale for focusing the LLCWP on HDPE geomembranes; 

evaluating the likely chemical and radiological characteristics of leachate 
produced by the OSDF; 

discussing the results of a review of available information on the impacts of 
radiation and chemicals on HDPE geomembranes; and 

GE3900-07.4/F9630 165 .CDB 1-1 96.08.14 
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deriving conclusions and recommendations from the results of the information 
review. 

Part I1 of the LLCWP described a testing program developed to provide adequate 
information for design of the OSDF and to satisfy the A R A R s .  Part I1 established the 
key components of the testing program, which included: 

collecting perched ground water from an on-site source at the FEMP; 

using this perched ground water chate in the geomembrane 
immersion testing; 

the test leachate; 

testing the ge and post-immersion 
conditions; 

This report presents the results and findings from the testing program described 
in the LLCWP. 

1.2 Organization of ReDort 

This leachate/liner compatibility final report (LLCFR) is organized as follows: 

a summary of key points from the LLCWP regarding the selection of HDPE 
geomembranes for evaluation, the selection.of an appropriate test leachate, the 
review of available information relevant to the chemical compatibility of 

GE3900-07.4/F9630165 .CDB a 1-2 96.08.14 
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HDPE geomembranes, and quality assurance/quality control requirements of 
the testing program is presented in Section 2; 

a summary of the chemical compatibility test results, including a brief 
description of the candidate geomembranes, study participants, experimental 
details, test methodologies, and characteristics of the properties tested is 
presented in Section 3; this section also includes a discussion of the results of 
environmental stress crack resistance testing of the candidate geomembrane 
materials; and 

0 conclusions 
Section 4. 

based upon the resuld df d are given in 

- 
\ \ \  

96.08.14 GE3900-07.4/F9630 165 .CDB 
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2. SUMMARY OF KEY POINTS FROM LLCWP 

2.1 Overview 

The focus of the LLCWP was to: (i) establish a rationale for selecting candidate 
HDPE geomembrane materials for testing; (ii) establish a rationale and protocols for 
selecting, collecting, and analyzing on-site FEMP perched ground water to be used as 
test leachate; (iii) review information on tibility, especially as it 
relates to conditions anticipated for the FE 
testing, evaluation, and reporting test result rements for quality 
assurance and quality control of the tes 
discussed below. 

2.2 

As discussed in d for use in for the 
FEMP OSDF, and ymeric materials, need to be evaluated for 
chemical and radio1 initiated in the 
LLCWP and consiste 
and describing its physical characteristics; (ii) outlining the primary function and 
composition of each geosynthetic component, and the status as to whether the particular 
geosynthetic component requires compatibility testing and evaluation; and (iii) providing 
a general description of the polymeric material that will be used for the selected 
geomembranes. 

Based on the evaluation in the LLCWP, the critical elements of the liner system 
design from the standpoint of leachate compatibility were identified as the two 80-mil 
(2 .O-mm) thick HDPE geomembranes. Therefore, the leachateher compatibility 
testing program focused on HDPE geomembranes. Other geosynthetic materials were 
not considered in the leachateher compatibility testing program. 

2- 1 96.08.14 
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It was also noted in the LLCWP that the OSDF design requires the use of HDPE 
pipes in the leachate collection system (LCS), leak detection system (LDS), and 
leachate transmission system (LTS). Results of leachate compatibility tests on HDPE 
geomembranes can also be used to draw conclusions on the chemical and radiological 
compatibility characteristics of HDPE pipes. In particular, HDPE pipes should be more 
resistant to impacts from leachate than HDPE geomembranes in the OSDF because: 
(i) HDPE pipes are made from a higher density polymer resin than HDPE 
geomembranes and, as discussed in the LLCWP, the higher the polymer density, the 
greater the resistance of the polymer to radio/lQgi*chemical attack; and (ii) the 
HDPE pipe walls will be significantly thicke an e DPE geomembranes. %\\ 
2.3 Selection of Test Leachate 

The likely composition of generated within the OSDF was 
assessed in the LLCW the anticipated OSDF leachate 
was developed. That ct an on-site source of test leachate 
best matching the ra ical characteristics of the OSDF leachate 
analog. The proc g an appropriate test leachate included: 
(i) characterizing th the impacted material that will be disposed in the 
OSDF; (ii) reviewi on leachate composition from other facilities; 
(iii) evaluating perched ground water from beneath the FEMP as an analog to OSDF 
leachate; and (iv) presenting the findings of the information review activities and 
developing a profile for the likely OSDF leachate composition. 

The results of the technical information review identified leachate quality data that 
were relevant to establishing the characteristics of the anticipated OSDF leachate. 
However, the available data on leachate having the same radiological constituents as the 
impacted materials destined for the OSDF were limited, as were data from facilities 
with a materials-mix similar to that of the materials destined for the OSDF. The results 
of the LLCWP effort suggested that perched ground water from beneath the FEMP 
represents the best available analog to the anticipated OSDF leachate, particularly with 
respect to the potential radiological constituents of the leachate. 

2-2 96.08.14 
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Since OSDF leachate will be generated by the infiltration of water through the 
impacted materials piaced in the OSDF, the product of present-day infiltration of 
surface water (primarily precipitation) through impacted on-site material at the FEMP 
(such as near surface soil and other media) could be considered an appropriate analog 
to the expected OSDF leachate. This analogy is based in part upon the current plan 
that about 80 percent of the impacted material to be placed in the OSDF will be soil 
excavated from the FEMP during remediation. 

The soil component of the impacted material mix is important to the generation of 
leachate for two reasons. First, the impacted soil will 
influence leachate composition. has been variably 
impacted by infiltration of production area. 

former production area likely 

ground water as an 
and transport 

Consequently, perched ground 

be present in the OSDF leachate. F 

material beneath the 
that will 

e use of impacted perched 

[DOE, 1995bl. 

leachate included: 

Radionuclides that could potentially affect HDPE have been found at the 
FEMP. However, the concentrations of radionuclides within the OSDF 
leachate are expected to be so low that the requisite properties of the HDPE 
geomembrane should not be affected. This expectation is supported by 
experiments in the fields of nuclear physics and nuclear engineering indicating 
that there should be only negligible effects upon HDPE for the energy levels 
and doses anticipated for the OSDF. In order to support this finding, chemical 
compatibility testing was conducted using perched ground water having the 
highest radioactivity available at the FEMP site as an analog for a "worst-case" 
OSDF leachate. 

GE3900-07.4/F9630165. CDB 2-3 
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Based upon analogy with FEMP perched ground water, it is anticipated that 
the OSDF leachate will have a pH between 6 and 7, be mildly oxidizing, have 
major ion chemistry derived mainly from the soil destined for OSDF disposal, 
contain concentrations of VOCs below any threshold concentrations for HDPE 
impacted, and have very low levels of dissolved radionuclides. The perched 
ground water used as test leachate in the chemical compatibility testing also 
has these characteristics. 

The FEMP perched ground water used as the test leachate was collected from the 
Plant 6 Clarifier Pit (designated location n 
in the basement of Plant 6.  The Clarifier 

composite sample of the water collected 
test leachate included volatile and semi 

performed is provided 
and data validation 
Final Report (LLC 

ERMCO), which is located 

ses conducted on a 

metals, general water 
chemical analyses 

analytical laboratory results 

ater used as the test leachate is a conservative 
te, the chemical data obtained for the test leachate 

have been compared ation on the ranges of chemical concentrations 
obtained from analyses of samples of perched ground water collected from locations 
throughout the FEMP. The results of this comparison are presented below. 

The concentrations of inorganic and organic constituents of concern (COC) in 
the test leachate are within, or exceed, the range of concentrations for COCs 
identified in FEMP perched ground water (Table 2-1) with the exception of 
phenol. This compound is present in the test leachate, but at concentrations 
less than the range for FEMP perched ground water. However, with respect 
to the absolute concentration of this constituent, phenol is not present in FEMP 
perched ground water at concentrations constituting a major contaminant at the 
FEMP [DOE, 1995~1. 

GE3900-07.4/F9630165.CDB a 2-4 96.08.14 
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TABLE 2-1 

SUMMARY COMPARISON OF FEMP OU5 PERCHED GROUND WATER, 
AND OSDF TEST LEACHATE FOR SELECTED 

CHEMICAL CONSTITUENTS AND WATER QUALITY PARAMETERS 

Votes: (1) mg/l, except pH and as indicated otherwise. 
(2) Norstrom et al. [1991], except as indicated otherwise. 
(3) Table 4-7 of DOE [1995cl. 
Empty box indicates no value was reported. 

ND = none detected. 
No value if below given detection limit. 

GE3900-07.4/F9630165 .CDB 2-5 96.08.14 
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The concentration of total uranium in the test leachate exceeds the range of 
concentrations detected in - F E W  perched ground water (Table 2-2). 
Concentrations of neptunium-237 and strontium-90 in the test leachate are 
generally less than, but within an order of magnitude of, the range of 
concentrations for FEMP perched ground water [DOE, 1995~1. 

The total uranium concentrations and activities of technetium-99 and uranium- 
238 in the test leachate substantially exceed those of the modeled leachate 
concentration developed for OU5 [DOE, 1995bl. 
The activities of leachate are about 
two orders of (Table 2-2). In 
total, eachate exceeds the 

a factor of five. 

test leachate as 
and as a 

conservative analog for 

2.4 

The 
potential 

Review of &&able $d&rnation 

LLCWP contains the results of a review of available information regarding the 
for leachate containing chemical and radiological constituents anticipated for 

: 
the OSDF leachate to impact HDPE geomembranes. The major impacted material 
constituents considered in the review of available information are volatile organic 
compounds and radionuclides. The conclusions of the information review are as 
follows: 

The concentrations of volatile organic compounds (VOCs) in the anticipated 
OSDF leachate are less than the concentrations of VOCs typically found in 
hazardous waste (HW) and municipal solid waste (MSW) landfills. The 
results of compatibility testing of HDPE geomembranes and HW and MSW 

GE3900-07.4/F9630165 .CDB 2-6 96.08.14 
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TABLE 2-2 

SUMMARY COMPARISON FOR PREDOMINANT RADIONUCLIDES 
IN FEMP TYPE I WELLS''), MODEL COC CONCENTRATIONS"), 

AND OSDF TEST LEACHATE 

GE3900-07.4/F9630165 .CDB 2-7 96.08.14 
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leachate have shown no measurable effect of leachate immersion on the 
mechanical properties of HDPE geomembranes. 

HDPE is likely insensitive to alpha- and beta-particle interaction at the low 
total doses and dose rates anticipated for the FEMP OSDF leachate. However, 
available data are very limited and FEMP OSDF-specific testing is needed to 
confirm this conclusion. The leachatelliner laboratory testing program 
described in this report was performed to generate the needed additional data. 

Parts I1 and I11 of the L L C W  pre r testing, evaluation, 
and reporting for the leachate/liner c . Asummaryofthe 

rt. This report has 

* -  ntrol and Oualitv Assurance 

Overview \ LY  2.6.1 

u 
The need for quality assurance/quality control (QNQC) programs is identified in 

the Sitewide CERCLA Quality Assurance Project Plan (SCQ) [DOE, 19923. The SCQ 
developed requirements for the internal control and independent review of 
implementation and effectiveness of project work plans (i.e., the LLCWP). Two main 
elements of the LLCWP were covered by QNQC programs: (i) sampling and analysis 
of FEMP perched ground water; and (ii) the laboratory testing of geomembrane 
specimens. Overall implementation of the LLCWP is covered by the SCQ. The QNQC 
program for analysis of perched ground water is covered under specific portions of the 
SCQ. QNQC for testing of geomembrane specimens follows the GeoSyntec Materials 
Testing Laboratory (MTL) Policies and Procedures Manual [GeoSyntec, 1996bl. A 
summary of the QNQC programs for the two main elements is provided below. 

2-8 96.08.14 
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2.6.2 Perched Ground Water Sampling and Analysis 

The quality assurance program for the sampling and analysis of the perched ground 
water followed FEMP analytical support levels (ASLs) By Cy and D, as required in the 
LLCWP. The ASL prescribes quality control checks for qualitative, semi-quantitative, 
and quantitive analyses. The quality elements of ASL C and D include: sample 
collection procedures; field QNQC samples @e., duplicate and blank samples); 
laboratory QNQC samples (matrix spike/matrix spike duplicates, calibration standards); 
and data validation. 

Perched ground-water sample collection 
accordance with t 
Leachate/Liner Compatibility Study [F 
specific conductance, total dissolved 
under ASL B protoc 
volatile organic comp 
protocols. Only sampl es followed ASL D protocols. 

easurement of pH, 
ial were conducted 

data was performed by FERMCO personnel. 
s are provided in Appendix A together with 

ed on the validation reports, the analytical data for 
ropriate validation meet their respective ASL quality 

. 
Copies of data vali 
analytical laboratory 
the perched ground wat 
requirements and are of good quality. 

2.6.3 Laboratory Compatibility Testing Program 

Geomembrane specimen testing for this leachatelliner compatibility study was 
conducted in accordance with the GeoSyntec MTL Policies and Procedures Manual. 
Every employee at MTL is responsible for complying with this manual. The quality 
system in this manual consists of a number of control documents including: laboratory 
organization and personnel, quality assurance procedures, standard operating procedures, 
laboratory equipment identification, equipment documentation, personnel training and 
laboratory health and safety. In addition, procedures are prescribed for the following: 

GE3900-07.4/F9630 165 .CDB 2-9 96.08.14 
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identification and traceability; 

training of personnel; 

calibration of testing equipment; 

standardized test methods; 

inspection of test results and accountability; and 

statistical analysis. 

Identification and Traceability 

Each candidate geomembrane d an identification number 
sued chronologically by date 

o ASTM D 4873, identification 
roll number; and (iv) machine 

traceable to the vendor. 
and recorded on a p 
included: (i) manufa 
direction. 

Training of Personnel \UP u 
MTL personnel used for the testing program were trained as required by the MTL 

Procedures Manual. Training was in accordance with the GeoSyntec MTL Policies and 
Procedures Manual. Only personnel with demonstrated competence in specific test 
procedures and certified by GeoSyntec to conduct the tests were used. Certification is 
documented in training status logs of each employee and are retained in personnel 
records. 

Calibration of Testing Equipment 

Equipment used for testing was calibrated in accordance with the GeoSyntec MTL 
Policies and Procedures Manual. Calibration records are maintained for instrumentation 
requiring scheduled calibrations. Calibrations are conducted by independent sources and 

GE3900-07.4/F9630165 .CDB 2-10 96.08.14 
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are traceable to National Institute of Standards and Technology (NIST). These include: 
ASTM E 74-91, Mil Std 45662A, IS0  9001, and ISOflEC25. 

Standardized Test Methods 

Geomembrane testing conducted for the 1eachateAiner compatibility study was 
performed in accordance with ASTM and FTMS test procedures for all tests for which 
procedures exist. Laboratory data sheets contained in the appendices to this report show 
the test method used and, when applicable, special test conditions, if different from the 
standard-prescribed conditions. 

Validation of Test Results and Accountability 

Test results were recorded on raw atically entered in a 
database for computer automated te eets were initialed by the 
technician performi ceable to the technician who 
performed the test. L port test results also include the 
initials of technici ability of the test 
results. Lastly, test mica1 compatibility 
department manager 
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3. SUMMARY OF TEST RESULTS 

3.1 Geomembranes Tested 

The following manufacturers of smooth 80-mil (2.0-mm) thick HDPE geomembrane 
provided samples that were tested in this leachate/liner compatibility study: 

Gundle-SLT Environmental (GSE) Lining Technology, Inc., Houston, Texas; 

manufactured using a cast extrusio 

National Seal Company, Inc. 

s (blown film); and 

Samples of ea &; m & b m b r a n e  were shipped by their respective 
manufacturers to the 
certifications for each 

L in Boca Raton, Florida. 
ample are provided in Appendix C. 

The resin and roll 

3.2 Testing ParticiDants 

Personnel from both on-site and off-site facilities were involved in this 
leachate/liner compatibility study. FERMCO personnel provided on-site laboratory 
services which included test leachate collection, exposure monitoring, sample 
decontamination, coupon disposal, and test leachate disposal. Personnel from the 
GeoSyntec MTL provided off-site laboratory services which included USEPA Method 
9090 testing on unexposed (baseline) and exposed geomembranes, infrared (IR) 
spectroscopy, and environmental stress crack resistance (ESCR) testing. 

3-1 
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3.3 Experimental Details 

3.3.1 Exposure Conditions 

Tests were conducted in accordance with USEPA Method 9090 on samples of the 
HDPE geomembranes exposed to FEMP perched ground water for time periods of up 
to 120 days. Samples were exposed at temperatures of 23°C (73°F) and 50°C (122°F). 
Specific details on exposure conditions are provided below. Details of this test method 
are given in the LLCWP. 

3.3.2 Exposure Cells 

Ten exposure cells (one for eac perature combination) were 
s measuring 6 in. x 12 in. x 

ing 12 in. x 20 in. (300 mm x 
e underside of the rim of each lid. 

fabricated from stain1 
20 in. (150 mm x 300 
500 mm). Butyl rubbe 
The cells were herme a circumferential aluminum flange. 

3.3.3 Temperature 

The cells were fitted with Polystat Model H-12002-00 analog circulators, each 
circulator having constant temperature control from approximately 5°C (4 1 OF) above 
ambient temperature to 100°C (2 12°F). To minimize effects of ambient temperature 
fluctuations in the laboratory, cooling coils were attached to each 23°C (73°F) circulator 
and connected in a closed loop to a Polystat Model 01238-00 cooling recirculator, to 
maintain the USEPA Method 9090-specified temperature of 23°C (73°F) in the cells 
during the exposure tests. 

3-2 96.08.14 
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3.3.4 Maintenance of Test Leachate 

To minimize stagnation and stratification of the test leachate (i-e., perched ground 
water) in the exposure cells, the test leachate was continuously circulated using the 
Polystat analog circulators. In addition, the test leachate in the exposure cells was 
replaced with fresh perched ground water after every exposure period. The perched 
ground water was stored in the laboratory in HDPE drums during the exposure test. 

Four coupons measuring 5.5 in. x were prepared for 
each exposure periodtemperature per exposure 
cell (30, 60, 90, and 120 days). 
manufacturer, 

exposure to the test lea 

tracking number. The mass, 
easured and recorded prior to 

3.3.5 HDPE Coupons 

After retrieval from w e ex sure cells, the exposed coupons were rinsed in a soap 
solution to remove excess test leachate and any residual solid constituents. In addition, 
the coupons were cleaned in a 90-minute ultrasonic wash using a 10 percent solution of 
laboratory detergent and water to remove any material surfically imbedded in the 
coupons. To maintain consistency in the treatment of the exposed and unexposed 
coupons, the unexposed coupons were also treated to the same wash at every exposure 
period. 

3.3.7 Baseline Tests 

As a means of quality control in the post-exposure test results, baseline tests were 
conducted on unexposed coupons after every exposure period concurrently with the 
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testing of exposed coupons. These samples are hereinafter referred to as the control 
samples. 

3.4 Test Methodolovies 

3.4.1 Overview 

The HDPE geomembrane samples were tested for compatibility with the test 
face analysis by infrared 

spectrophotometry. Stress crack resistance o ranes was assessed 
n accordance with 

ASTM D 5397. 

The results from t eomembrane sample 
types were assessed a characteristics. 

Data consis ct in a property (i.e., reduction in strength) was 
similar effect was 

expected at subsequent time periods. 

Relationship between tensile strength and elongation. The inverse relationship 
of tensile strength and elongation was expected to be maintained, i.e., an 
increase in yield strength was expected to be accompanied by a reduction in 
yield strain. 

Inter-test correlation. 

- The results of physical property tests (Le., mass, thickness, dimensions, 
volatiles loss, thickness, specific gravity) were expected to undergo 
similar changes. For example, an increase in mass indicates that the 
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geomembrane has absorbed leachate constituents. Consequently, thickness 
and dimensions should also increase, since the geomembrane swells 
slightly when it absorbs leachate constituents. 

- The mechanical strength properties @e., hardness, yield stress, break 
stress, modulus of elasticity, initial tearing strength, puncture strength, 
and Mullen burst strength) were expected to undergo similar changes. 
For example, if yield strength increases because of leachate, then 
hardness, break stress, modulus of elasticity, initial tearing strength 

th were expected to increase. 
Likewise, yield and break elon 

- The results of physical pr to correlate with the 
above, increases in 

that a geomembrane has 
experience has shown causes 

crease. Conversely, reductions 
panied by increases 

results of mechanical pr 

3.4.3 USEPA M e t h w e s t s  

The following tests, conducted in accordance with respective American Society for 
Testing and Materials (ASTM) or Federal Test Method Standard (FTMS) standards, 
were used to evaluate properties of the HDPE geomembranes after 0, 30, 60, 90, and 
120 days of exposure to the test leachate: 

Muss: USEPA Method 9090 - "Compatibility Test for Wastes and Membrane 
Liners"; 

Dimensions: USEPA Method 9090 - "Compatibility Test for Wastes and 
Membrane Liners" ; 
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e Thickness: ASTM D 374C - "Standard Test Method for Thickness of Solid 
Electrical Insulation"; 

Density/Specijk Gravity: ASTM D 792 - "Standard Test Methods for Specific 
Gravity and Density of Plastics by Displacement"; 

Volatile Loss: ASTM D 3030 (SW 870) - "Standard Test Method for Volatile 
Matter (including water) of Vinyl Chloride Resins"; 

Extractables Content: ASTM D 342 
Extraction and Analysis of 

Hardness: ASTM D 2240 
Durometer Hardness"; 

Tensile 

Practice for 
Vinyl Chloride Plastics"; 

D 1004 - "Standard Test Method for Initial 
and Sheeting"; 

Puncture Resistance: FTMS IO1 C - "Puncture Resistance and Method 2065 
Elongation Tests"; and 

Bursting Strength (Hydrostatic Resistance): ASTM D 3 786 - "Standard Test 
Method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven 
Fabrics - Diaphragm Bursting Strength Tester Method." 
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3.4.4 Additional Tests 

3.4.4.1 Surface Analysis 

Surface analyses of the candidate geomembranes were conducted using a Fourier 
transform infrared spectrophotometer (FTIR). Surface analysis of the geomembranes 
was conducted on samples exposed to the test leachate for 60 and 120 days at 23°C 
(73°F) and 50°C (122°F). In addition, the surface of the control (unexposed) samples 
was evaluated following the 60- and 120-day exposure period. 

Sample preparation for surface analysis 
ASTM D 2663, "Standard Test Methods 
Spectral energy band identification 
Methods for Identification of Fibers 

in Rubbers." 
276, "Standard Test 

The stress cracki resist c of\tak candidate geomembranes was evaluated only 
on the unexposed sam e usin M D 5397, "Standard Test Method for Evaluation 
of the Stress Cracking w R 'stanc of Polyolefin Geomembranes Using Notched Constant 
Tensile Load Test." In this test, dogbone-shaped test specimens are notched in their 
central region and subjected to tensile loads at various percentages of their yield strength 
while being immersed in a 50°C (122°F) constant temperature bath for up to 2,000 
hours. A solution consisting of 10 percent wetting agent (Igepal CO-630) and 90 
percent water is used for the test immersion. The time to failure at the various stress 
levels provides an indication of the stress cracking potential of the geomembrane. Stress 
cracking may be defined as an external or internal crack in a plastic caused by tensile 
stresses less than the short-term tensile strength of the plastic. The design life of a semi- 
crystalline geomembrane, such as one manufactured from HDPE, is related to the stress 
crack resistance of the material. Results of the stress cracking tests are provided in this 
report. 
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3.5 Summary of Results 

The results of the USEPA Method 9090 compatibility testing program have been 
summarized in Table 3-1. Detailed descriptions and laboratory data sheets for the 
various tests are provided in the appendices. From these results, the following key 
observations have been made regarding the interaction between the test leachate and the 
five candidate HDPE geomembranes: 

within the accuracy of the test measurements and inherent variability of HDPE 
ravity of the geomembranes 

ng that the candidate 
or chemically interact to 

a measurable extent; 

d strain at break exhibited 
in property variation 
chemical interaction 

the candidate geomembrane did 
eract with the test leachate; 

within the i st procedures, test interpretation 
ce, modulus of elasticity, puncture resistance, and 

Mullen burst strength results were generally constant; 

test results for volatile loss and extractables content are inconclusive due to 
test interference; and 

NSC and GSE-Gundle geomembranes were generally more uniform in their 
tested properties than the Serrot, GSE-SLT and Poly-Flex geomembranes. 

Results of the USEPA Method 9090 tests indicates that the five candidate HDPE 
geomembranes tested did not measurably interact with the test leachate. Infrared surface 
analysis results (spectra), presented in Appendix D of this report, did not reveal any 
indication of geomembrane surface oxidation. The results in Appendix D support the 
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TABLE 3-1 
FEMP LEACHATE/LINER COMPATIBILITY 

TESTING RESULTS SUMMARY 

Test I Appendix I Result 

Physical Properties 

constant durin 

Volatiles Loss B.2.5 

Extractables Content B.2.6 

Mechanical Properties 
Stress and Strain at 
Yield 

Stress and Strain at 
Break 

B.2.7 

B.2.8 

Mean values of exposed specimens are 
within one standard deviation of control 
value means. No identifiable trend in 
inter-test variability. 
Mean values of exposed specimens are 
within one standard deviation of control 
value means 
with only a few outliers (expected for 
properties at break). No identifiable 
trend in inter-test variability. 

I Intermetation 

moisture, not test leachate did not measurably 
affect geomembrane thickness. 
Extractable content increase most likely due to 
moisture, not test leachate did not measurably 

Test leachate did not measurably affect 
geomembrane stress and strain at break. 



TABLE 3-1 (continued) \ 

Stress Cracking 

~ 

Test Appendix Result Interpretations 

discernable sta 

one standard deviation 
means with only a few 
puncture resistance). No ident 
inter-test variability. 

eomembrane puncture resistance. 

I E Preliminary results show that GSE-SLT and Ayime-to-rupture at 900 psi (6.2 MPa) of 
NSC geomembranes have greater stress crack greater than 500 hours should be specified for 
resistance than other types of tested HDPE geomembranes used in FEMP OSDF. 
geomembranes. 

Inter-test variability is 
discernable trend in 

Mullen Burst 
Strength 

Surface Analysis D There are no observed differences betwe&/ not measurable oxidize the 
(IR) exposed and control sample spectra or 

carbonyl band development. 
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conclusion that immersion in the test leachate did not measurable affect the HDPE 
geomembranes. 

The results of the stress crack resistance testing performed on the five candidate 
geomembranes are presented in Appendix E of this report. The results reveal significant 
variability in stress crack resistance behavior between candidate geomembranes, with the 
GSE-SLT and NSC HDPE geomembranes exhibiting greater resistance to stress cracking 
than other types of geomembranes. A high level of geomembrane stress crack resistance 
is desired for the FEMP OSDF geomembranes so as to obtain the maximum possible 
design life for these materials. 

3.6 Recommendations for Design 

The results of five candidate HDPE 
terms of ranking the 
s, they are generally 

geomembranes are co 
performance of the geo 
equivalent. Howev e that the geomembranes have 
different stress crac scussed in Section 3.5, when evaluated in 
accordance with AST n the stress cracking resistance test results, it 
is recommended that struction specification for HDPE geomembranes 
include a requiremen exhibit a time-to-rupture at a 
tensile stress of 900 psi (6.2 MPa) of greater than 500 hours when tested in accordance 
with ASTM D 5397. 
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4. CONCLUSIONS 

The principal findings of this leachate/liner compatibility test program regarding the 
radiological/chemical compatibility of the HDPE geomembranes and test leachate are as 
follows: 

All five candidate geomembranes performed similarly in the USEPA Method 
9090 tests. There were no measurable or discernable affects to the physical 
and mechanical properties of the ge as the result of 120 days of 
immersion in the test leachate. 

The surface molecular structur as not modified, as 
s of immersion in the determined by infrared surfa 

test leachate. 

sults presented in this report, a 
e at a tensile stress of 900 psi (6.2 

, of 500 hours is 
used in the OSDF 

In conclusion, the HDPE geomembranes proposed for use in the OSDF liner and 
final cover systems exhibit a high degree of compatibility with the test leachate. There 
is no indication that the OSDF in-service conditions will cause degradation to 
commercially-available HDPE geomembrane products. The NCTL test results provide 
data to allow development of a HDPE geomembrane specification that will result in the 
use of geomembrane materials having a high level of resistance to environmental stress 
cracking. 
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TABLE A-1 

RADIONUCLIDE DATA SUMMARY TABLE 

Notes: 
Data from FEMP Radionuclide Qualifier Sheet, FERMCO ID. 200212369. 
MDC = Method Detection Concentraion. 
J = estimated results. 
U = non-detected. 
UJ = non-detected estimate. 
(-) = no data qualifier. 
pCi/L = picocuries per liter. 
pg/L = micrograms per liter. 
duplicate (split) ID = 200212392. 
field blank ID = 200212379. 
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Cobalt 

Iron 
Lead 

Copper 

.TABLE A-2 

INORGANIC (METALS) DATA SUMMARY TABLE 

Pg/L 56.1 9.0 
805 11 

Pg/L U 40.5 
ue/L U 2 .o 

Analyte Units Result Qualifier MDL 
Aluminum U 75.0 
Antimony ue/L UJ 4.0 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

I Arsenic I uelL I 7.5 I U I 3.0 I 

~ ~~ 

Pg/L 131000 82 
FcdL 870 6.0 

U 0.10 
117 19 

ue/L 48600 98 

I Barium 1 I I 

Selenium 
Silver 
Sodium 
Thallium 

7.6 J 5.0 
84.8 1 .o 

138000 170 
UfdL UJ 5.0 

Vanadium 
Zinc 
Cyanide 

Pg/L UJ 2.0 

Pg/L 
89.4 13.0 

Notes: 
Data from I- 10033 Perched Water Inorganic/Conventional Data 

MDL = Method Detection Limit. 
pCi/L = picocuries per liter. 
J = estimated results. 
U = non-detected. 
UJ = non-detected estimate. 
(-) = no data qualifier. 
pg/L = micrograms per liter. 
duplicate (split) ID = 200212387. 
field blank ID = 200212374. 

Validation Summary Report, FERMCO ID. 200212364. 
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TABLE A-3 

INORGANIC (WATER QUALITY) DATA SUMMARY TABLE 

Notes: 
Data from I- 10033 Perched Water Inorganic/Conventional Data Validation Summary Report, FERMCO Sample IDS given in table. 
MDL = Method Detection Limit. 
J = estimated results. 
U = non-detected. 
(-) = no data qualifier. 
na = does not apply. 
pglL = micrograms per liter. 
mg/L = milligrams per liter. 
pmhoslcm = micromhos per centimeter. 
mho = ohm-’. 
pCi/L = picocuries per liter. 
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TABLE A 4  

VOLATILE ORGANIC DATA SUMMARY TABLE 

Notes: 
Data from 1-10033 Perched Water Organic Data Validation Summary Report, FERMCO ID. 200212360. 
MDL = Method Detection Limit. 
J = estimated results. 
U = nondetected. 
(-) = no data qualifier. 
pglL = micrograms per liter. 
pCilL = picocuries per liter. 
duplicate (split) ID = 200212383. 
field blank ID = 200212370. 
trip blank ID = 200212439. 
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TABLE A-5 

SEMI- VOLATILE ORGANIC DATA SUMMARY TABLE 
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TABLE A-5 

SEMI- VOLATILE ORGANIC DATA SUMMARY TABLE (continued) 

IBenzo(G,H,I)Perylene I I UJ 

Notes: 
Data from 1-10033 Perched Water Organic Data Validation Summary Repon, FERMCO ID. 200212363. 
MDL = Method Detection Limit. 
J = estimated results. 
U = non-detected. 
UJ = non-detected estimate. 
R = rejected. 
pg/L = micrograms per liter. 
pCi/L = picocuries per liter. 
duplicate (split) ID = 200212386. 
field blank ID = 200212373. 
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11.1.1 

A. SCOPE 

sedipe, [Release Number 100001 00331 

200212369, 200212392, 200212379. 

Three (03) liquid samples, were analyzed for Cesium-137 by gamma isotopic, Radium- 
228 by gas flow proportional (GPC), Technetium-99 by liquid scintillation analysis and 
ICP/MS, Radium-226 by radon emanation and scintillation counting (Lucas cells), 
Strontium-90 by gas flow proportional (GPC). Uranium-iso (U-234, U-235A.J-236, U-238), 
Neptunium (Np237) Plutonium-iso (Pu-238, Pu-239Pu-240 and Thorium-iso (Th-228, 
Th-230, Th-232) was analyzed alpha spec., Total Thorium was calculated from Th-232 
and U-Total was analyzed by KPA. The data set included one field blank (sample 
200212379) and samples 200212369 and 200212392 were indicated as field duplicate 
samples, which were noted on the "Release Tracking Worksheer. 

The resultant radiological data were validated at ASL level D and evaluated in 
accordance with the FEMP Radiochemistry Data Validation Checklist in arder to 
determine the accuracy, precision, and overall acceptability of the data. This assessment 
was limited to an evaluation of those radiochemical data, and supporting documentation, 
that were provided as part of the Release number 100001 0033. 

B. SUPPORTING DOCUMENTATION 
The following documents are included in this package, and provide the supplemental 
information necessary to support qualification of data contained in this radiological 
package: 

8 The Radiochemistry Data Validation Checklist 
Case Narrative 
Laboratory Sample Results Summary Report 

8 Sample Traffic Reports 
8 Release Tracking Worksheet 

The Radiochemistry Data Validation Summary Report 

C. DATA QUALIFYING CODES 
Based on evaluation of the radioanalytical data in this package, the following codes were 
assigned to the calculated resutts: 

J Estimated Result 
N Tentatively Identified 
R Unusable Data (reject) 
U Nondetect, MDC > Results 
UJ 

Z 

Nondetect estimated (Detection limits elevated) 
No Data Qualifier for Positive Resutt 
Resutt not used, sample re-analyzed 

- 



0 D. GENERAL VALIDATION FINDINGS 

All positively detected results (i.e., those greater than the MDC) are considered to be 
identified (i.e., a quantified estimation) and have not been qualified. In those cases where 
the blank activity (laboratory and/or field blanks) exceeded the sample activrty, and the 
sample activrty is greater than the MDC, the results have been qualified "U" (nondetect). 
The maximum blank concentration was used to evaluate the presence/absence of 
sample contamination. 

Several problems were noted in the initial review of this data set. High levels of 
Technetium-99 and Uranium-iso in samples 20021 2369 and 20021 2392 yield reanalyses 
of the samples by the laboratory. Ra-228 in samples 200212369 and 200212392 
exhibited HAMDCs above the 3.0 pCiR requirement the samples were reanalyzed 
several times to eliminate possible interference. Gross alphaheta in sample 20021 2379 
was reanalyzed due to failure to meet HAMDCs. To99 in samples 200212369 and 
200212392 were reported by ICPMS, due to alpha interference. Pu-is0 samples were 
reanalyzed due to poor tracer yiekis, only the reanalyses were reported. 

All samples were analyzed within the required hold time. A matrix spike (MS) was 
performed for Alpha Isotopic, Gamma spec., liquid scintillation, and Kpa. 

No discrepancies were found in the comparison between the chain of custody (COC) and 
the three liquid samples analyzed by the laboratory. All samples results were reported in 
units of pCi/L, with the exception of U-total and Th-total, which were reported in units of 
ug/L. 

E. DATA QUALIFICATION SUMMARY 

For those radionuclides and/or measurements that deviated from the acceptance cnteria 
set forth in the referenced procedural guidance, an assessment of the acceptabilrty of the 
data (e.g., accuracy, precision), and any associated data qualifiers, are provided below. 
Excluding these nuclidedmeasurement, all other resutts were either unqualified (-), or 
qualified as nondetects (U) and are reported at the MDC (unless otherwise noted), since 
the data were acceptably within the radiochemistry validation guidelines and laboratory 
criteria described in this checklist. 

187 

The positive resutts for Cesium137 in samples 200212369, 200212392, have been 
qualified estimated and flagged 'J". This is attributed to poor duplicate precision indicated 
in the field duplicates of these samples (RER=2.87) The resutts were coded D[U. 

0 m s  reanalyzed by the laboratory, due to elevated HAMDCs. The 
initial resutts were flagged 'Z" and the results were reported from the r e a n a m  (RE-1 bo .I& 



I - 

@ m s  exhibited in the field blank of sample 200212379 (gross alpha 
3.42 pCi/L and gross beta 6.07 pCi/L) and the method blank (gross alpha 0.020 pCi/L). 
No samples were impacted. 

I The positive results for Gross Alpha /Gross Beta in sample 200212379 was qualified 
estimated and flagged 'J". This is attributed to poor duplicate precision indicated in the 
laboratory duplicates of sample 20021 379 (Gross Alpha RER=3.42/Gross Beta 
RER=2.04) The results were coded D. 

The positive resutts for Neptunium-237 in sample 200212369 have been qualified 
estimated and flagged 'J". This is attributed to poor duplicate precision indicated in the 
field duplicates of samples 20021369 and 200212392 (RER=2.11) The results were 
coded D. 

The positive results for Neptunium237 in sample 200212369 was considered estimated 
and qualified (J), because of the uncertainty associated with the elevated error (TPUs), 
the samples have been coded (EE). 

@ 
The positiie results for Neptunium-237 in sample 200212369 was considered estimated, 
and qualified (J) because of the uncertainty associated with high matrix spike recovery 
(104.1% ), sample were coded (HR[M]). 

The detection limits for Radium-228 in samples 200212369, 200212392 exceeded the 
HAMDC. The detection limits for these samples have been qualified ,estimated and 
flagged 'UJ". The resutts were code Result < MDC > HAMDC. 

um-9Q 

Strontium90 exhibited field contamination in the field blank (field blank sample 
200212379). were qualified undetected (U). The positive results for sample 200212369, 
less than or equal to the contamination, were qualified undetected (U), because of the 
uncertainty associated with blank contamination associated with the field blank and are 
d e  (BtFJ). 

The positive results for Strontium90 in samples 20021 2369,20021 2379 were considered 
estimated and qualified (J), because of the uncertainty associated with the elevated error 
(TPUs), the samples have been coded (EE). 



The positive results' for Technetium-99 in samples 200212369 and 200212392 were 
reanalyzed by ICP-MS, the results were reported from the reanalyses. The evaluated Tc- 
99 was accepted in terms of ICP-MS validation criteria. 

Thorium-23 

The laboratory was noted to exhibited Thorium-230 laboratory contamination and/or field 
contamination exhibited in the field blank (field blank sample 200212379). The positive 
results for samples 200212369, 200212392 and 200212379, less than or equal to five 
times (5X) the contamination, were qualified estimated,(J) because of the uncertainty 
associated with blank contamination associated with the laboratory and/or field blank and 
are coded (B/F[B]). 

Thorium-m 

The laboratory was noted to exhibited Thorium-232 blank contamination in the laboratory 
blank. The positive results for Samples 200212369,200212392,200212379, less than or 
equal to the contamination, were qualified undetected (U), because of the uncertainty 
associated with blank contamination associated with the method blank and are coded 
(B). 

The positive results for Thorium-232 in samples 200212369, 20021 2392, 200212379, 
were considered estimated and qualified (J), because of the uncertainty associated with 
the elevated error (TPUs), the samples have been coded (EE). 

The reported values for Total Thorium were calculated using the Th-232 values. The 
Thorium-232 qualification were applied to the Total thorium results. 

The laboratory was noted to exhibited Thoriilm-232 blank contamination in the laboratory 
blank. The positive results for Total Thorium in samples 200212369, 200212392, 
200212379, less than or equal to the contarnination, were qualified undetected (U), 
because of the uncertainty associated with blank contamination associated with the 
method blank and are coded (e). 
The positive results for Total Thorium in samples 20021 2369, 20021 2392, 20021 2379, 
were considered estimated and qualified (J), because of the uncertainty associated with 
the elevated error (TPUs), the samples have been coded (EE). 



L . 3 8 1  

a 

* 

The positive results for Uranium-Total in sample 200212379 was qualified estimated and 
flagged "J". This is attributed to poor duplicate precision indicated in the laboratory 
duplicates of sample 20021379 (RER=6.50) The resutts were coded D. 

The positive resutts for Uranium-234, Uranium-235R36, and Uranium-238 in all samples 
were considered estimated, and qualified (J) because of the uncertainty associated with 
high matrix spike recovery noted for Uranium-234 and Uranium-238 matrix spiked sample 
200212379, all samples were coded (HR [MI). 

The positive results for Uranium-234, Uranium-235/236, Uranium-238 in sample 
200212379 were considered estimated and qualified (J), because of the uncertainty 
associated with the elevated error (TPUs), the samples have been coded (EE). 

Review by: g- C L W  Date 94/34/96 

Concurredby: 'YE Gv*i Date ) / / 3 ~ ) / 5 . ~  
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FERMCO ID. 200212369 

AllACHYENT C 

FERMCO ENVlRONMENTAL 

FEMP RADIONUCLIDE QUAUFIER SHEET 

IABID 96A3405 MATRIX WATER RELEASE 1oooO10033 

Concurred by: Date: Y-3d .SL 

Definition of QualifienlSuffixes 

J = estimated results 
R = unusable (reject) data 
U = non-detected 
UJ = non-detected estimate 
N = tentatively identified (see namtive) 
2 = sample reanalyzed 
(-) = no data qualifier 
NIR = data not reproted 
NIA = analyte not analyzed 
RA = Data Reassessment 
RE = Data Re-anal)kd 

Comment Codes 

QCFV QC (Reviewffield Validation) 
HT (Hold Time) 
WFB (BIankFleld Blank Contamination) 
DIFD (Poor LablField duplicate precision) 
HAR (Hlgh or Low spike recovery) 
EE (Elevated uncertainty) 
IClCC (Calibration Deficiency) 
H A Y  (Hlgh or Low Yield recovery) 
R (Field Rlnsate sample) 

4/24/96 Page 3 



c- 387 

CiRosSBFl'A 200212369 %-A3405 WATER o.oorpCVL 0.22 
GROSS ALPHA 200212369 WA'I'ER 0.001 pci/L 0.04 

CESlUM 137 200212369 %-AMOS WATER 0.5 p C i  0.91 

@ UNCORRECTED RESULTS 

24oooO 13000 1EW 
29000 xKm1ooOo = 

2 2 m  12000 lE*S UKK) 

S8OWO 42000 29.3 
0.14 0.47 0.47 0.77 
0.02 0.03 0.0s 0.a 
0.54 0.1s 0.23 0.21 
0.21 0.05 0.09 0.05 

66ooo 46ooMalo 
0.17 0.54 0.S4 0.9 

S.6 4.3 4.4 7.2 

0.1 0.U 0 . 3  0.61 
0.02 0.03 0.03 0.06 
0.01 0.04 0.04 0.08 
0.11 0.1 0.11 0-13 

2aoooO 370060000 no 
33oooO 4800 660oo 340 

2.5 4.1 4.2 3.4 

0.2 
0.2 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
1s 

1 
3 
1 

0.5 
03 
0.s 

4 

2 
4 

3114% 
3/11/p6 
311496 
311486 

3R E% 
3R 1196 
3RIl96 

3R u96 

3nm 
3 m  

3 J l W  
3/1&96 
3 m  

3 m  
3/22/96 
3m96 
yo196 

3JlW96 



FERMCO ID. 200212392 

AlTACHMENT C 

FERMCO ENWRONMENTAL 

FEMP RADIONUCUDE QUAUFlER SHEET 

LABID SA3406 MATRIX WATER 

Concurred by: Date: - 

387 

RELEASE 1oooo10033 

Definition of QualitierslSuffixes 

J = estimated results 
R = unusable (reject) dab 
U = nondetected 
UJ = nondetected estimate 
N = tentatively identified (we narrative) 
2 = sample re-analyzed 
(-) = no data qualifier 
NIR = data not reproted 
NIA = analyte not analyzed 
RA= Data Reassessment 
RE = Data Reanalyzed 

Comment Codes 

W/FV QC (ReviewlFIeid Validation) 
HT (Hold lime) 
WFB (BIanWField Blank Contamination) 
DIFD (Poor LablField duplicate precision) 
HAR (High or Low spike recovery) 
EE (Elevated u n m i n t y )  
iClCC (Calibration Deficiency) 
HlLY (High or Low Yield recovery) 
R (Field Rinsate sample) 

4/24/96 Page 5 



- 

0 

i 

e 
'I 
! 

o.ooo1 p c i  
o.ooo1 pclh 
o.Ooo1 pcih  
0.001 u&yL 

1w 
1 p c i  
1 p c i  
1 -  
1 Pcfi 
1- 

0.5 pcM. 
0 3  pcih 

lpcin 
IPCM. 

0.5 pein 
0.001 pcM. 
0.001 pcuL 

0.5 p c i  

0.0 
0.0 
0.11 

0.03 
0.61 
0.07 

0.22 
0 
-no 
0.22 
0 . 1 3  
4.02 

4.01 
-0.01 
0.02 
0.22 
0.04 
0.91 

ZloooO loo00 82OW 
3oooo 4300 12000 

160000 9300 64ooo HK)o 

58u)oo 42000 29.3 
4.06 0.J 031 0.82 

-0.01 0.06 0.06 009 

0.45 0.16 0.25 0.23 
0.24 0.06 0.12 0.05 

65000 3 6 a J ~  
4 . 1 1  0.55 0.55 0.92 

5.2 6.1 6.1 10 
0.23 0.3s 0.3s 0.61 
0.02 0.02 0.02 0.04 

4.04 0.1 0.01 0.22 

290000 380062000 920 

32oooO 4700 61000 499 
6.7 4 4.2 3 5 

0.03 0.04 0.04 0.07 

0.2 
0.2 
0.2 
0.1 
02 
0.2 
0.2 
0.2 
15 

I 
3 
1 

0.3 
0.5 

0.5 
4 
2 
4 

3/1r/96 
3/14/96 

3/14/% 
3/14/96 
3/2l/pb 
3r1m 
3/23/96 
3R 1/96 

3RV96 
3n0196 
3/14/96 

3/18/96 
3r0m 
3120m 
3/22/96 
3/8/96 
3/8/96 

3/18/96 

UNCORRECTED RESULTS 
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FERMCO ID. 200212379 

ATTACHMENT C 

FERMCO ENVIRONMENTAL 

FEMP RADIONUCLIDE QUALIFIER SHEET 

LABID 9663407 MATRIX WATER 1000010033 RELEASE 

Signature: U--e.Cc-- 
/I 

Concurredby: 2 R 

Definition of QualIfierslSuffixes 

J = estimated results 
R = unusable (reject) data 
U = nondetected 
UJ = nondetected estimate 
N = tentatively identified (see narrative) 
2 = sample r e a ~ l y z e d  
(-) = no data qualHier 
NIR = data not reproted 
NIA = analyte not analyzed 
RA = Data Reassessment 
RE = Data Reanalyzed 

- CommentCodes 

QClW QC (Reviewlfield Validation) 
HT (Hold Time) 
BIFB (BlanWfield Blank Contamination) 
DlFD (Poor LaWield duplicate precision) 
HlLR (High or Low spike recovery) 
EE (Elevated uncertainty) 
ICICC (Calibration Deficiency) 
HlLY (High or Low Yield recovery) 
R (Field Rinsate sample) 

4/24/96 page4 
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30-Apt-% 

ANALm FERMCOID ALR MATRIX ALIQUOTUNrrS BLANK S A R  CU TPU MDC BAMDC DATE 

AO m n i O  UT per liter u n b  ooted 

0.0 
0.0 

0.11 
0.03 

0.61 
0.07 
0.22 
0 
1.3 
022 

0.13 
4.02 
,401  
4.01 
0.02 
0.24 
0.47 
0.91 

0.13 
0.17 
0.21 
0.5 

0 . 3 3  
4.01 
0.09 

0.003 
13  

0.61 
0.74 
0.15 
0.0 1 
0.0 1 

0.002 
5.3 
2.9 

4.91 

0.08 
0.11 
0.16 

0 . u  
0.05 

0.14 
0.03 
6.3 

o m  
2 

0.3 

0.0 1 

0.03 
0.05 

1.3 
0.86 

1-8 

0.1 0.m 
0.13 0.14 
0.18 0.22 
0.06 0.029 

0.46 0.76 
0.0s 0.0s 

0.14 0.22 
0.03 0.06 

6.3 15 
0.77 1.3 

2 3.4 
0.3 053 

0.01 0.03 
0.04 0.06 

0.05 0.08 

1.1 1.8 
0.93 0-97 

1.8 1.9 

0.2 
0.2 
0.2 
0.1 
0.2 
0.2 
03 
0.2 

15 
.1  

3 
1 

0.5 
0.5 

0.3 
4 

2 
4 

3/16/96 
3/16/96 

3/36196 
3/14196 
3/21/96 
3am 
3 R W  
3nm 
3 / U M  

3/19/96 
3/14/96 
3/18/96 
3/19/96 
3/19/96 

3a1m 
3 / 1 m  
311- 
3/18/96 

- . . . . . __ 
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R o ~ o ~ ~ o  # 1-30033 I p o d a l  Conontm: Note: A-rs are -d. 
(Uhon looaommary - 
I n i t i a l  L Data.) 

Thev all be- n200 n I?CCD11 
A m  B P e r a d  Wa- C l a r i f i e r  Pit - -n *. 

212361 ToIt 

212362 Toc 

. 212365 

. 212366 

. 212367 

A l l  Analytom 

A l l  Analytem 

?luor ide 

212368 Phomphate 

212371 A l l  Analytmm 

212372 All Analytom 

21237s All Analytmm 

212376 A l l  Arulytom 

212377 
&a 

A l l  Analytom 

CValidator: Dater 3/14/96 
,c1 
a Concurrod by : v Data: 

W 

Pinal DV 
R.rult. Qua 1' 

611 Pg/L J The romult wan qualified omtinutod dum t o  f iold duplloato 
improcinion and a low matrix mpiko rocovory. 

Tho r rmul t  wan qualifiod rmtinutod duo t o  fiold dupllcato 
improcinion. 

No romult8 ~ r o  qualifiod. 

No romultm bmro qualifiod. 

Tho rmmult wan qualified omtFmutod duo t o  f iold duplicato 
improc i n  ion. 

Tho romult wan qualifiod undotoctod duo t o  f iold blank 
contamination, and mhould bo conmidorod biamod high. 

No rrmultm tmro qualified. 

No rrmultm uero qualifiod. 

No tomultm tmro q u a l i f i d .  

NO t e 8 U l t 8  ~ r o  qu.1ifi.d. 

93 mg/L J 

2.98 mg/L J 

93.4 Pg/L U 

7 ' *  No romultm ~ r o  qualifiod. 

No romultr wore qualifiod. 

QC Chock of lubeonttaotor lubrimmionm by: -sL Dator - ?ha1 mt8 Validmtion Qualifiorm ammigad b a n d  upon thm rmlorant factor(.) that m n r m  indioatd. 
Pagm 1 of 2 



Final DV 
a4BaLLm IL..ult. w.1' 
212384 TylX 417 P9lL J The r e s u l t  waa qualified oatiauted duo t o  f i e l d  d U p l i t m t 0  

Lnprocimion and a low matr ix  .pi& rocovory. 

2 12385 mc 

212388 

212389 

212390 

9.68 mg/L J Tho r o a u l t  wam q u a l l f i d  emtimatd duo t o  Si014 d u p l i c r t o  
improcimion. 

No remulta  weto qualified. 

No romultm *to qua l i f iod .  

Fluor  id. 2.19 mg/L J Tho romult  wan q u a l i f i o d  o m t h t o d  duo to f io ld  d u p l i c r t 8  
imprecimion. 

212391 Phomphato 122 Pg/L U Tho romult  warn qualifiod undotoctod duo to  f i o l d  blank 
contamination, and mhould be conmidered biamed high.  

QC Chook of lubcootraotor I u b i n m i o n n  by: - l-1 Data Va114.tioa Qualifiorm a n m i g a d  baaed upon tho rmlorant faoar(.) that uoro Fsbiartod. 
Date 1 

Pag. 2 of 2 
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M E .  INOFIQANlCZl- TABLE 40 PARAMETERS 



9060 TOG 10 3 02/29/Se 1:lOdil 



M I S .  lNORQAMC8 - TABLE 44 PuuuETu#) 

Qc BATCH N0.- 
DILUTION FACTOR - 1 1  

INOFIO - 10059 

WECTlON 
METHODS PARAMETER UMCT - 

420.2 P H E W  5 5.8 - 02(07m 

$00063 
t n  



MISC. lNORoANlcs - TABLE 10 PARAMETERS 

Qc BATCH N0.- 
DILUTION FACTOR - 1 

INOFIO - 10099 

- cow DATE 
MRHOOS PARAMETER (MQN ANALYZED 

376.1 3uvDes ' Y  m .  o2l0s/ss 

b 
I 

... _ .  
L .  



387 

REPORTDATE - 02/29196 
u m a  - WATER 
RELEASE NOM1889 - 10039 

MISC. INoilQANlczI - TAB= a PARAMETERS 

Qc BATCH No.- IMQ - 1003S' 
DILUTION FACTOR - 1 

310.1 ALKulNcrv 2 o d o -  oYlW6 
300.0 SULFATE 2 121 - 02mm 1:20dH 
300.0 CHLORlM 1 89.1 - 02mm 1:20dil 

120.1 9110 L Oyzlrn 
940.2 2.96 02/0@/96 1:s dil 



QC BATCH N0.- 
DILUTION FACTOR - 1 

I M Q  - 10033 

386.1 TOT. PH08PHATES 10 UOR 95.4 4 02/14/96 
3w. 1 N V - N  10 MQL 958 - 02/05/96 1:1006 dil 
350.1 AMMONlA 0.06 Ma 1.62 - 02/05/98 1:2 dil 

9.m - 02/14/98 1:Sdil 361.2 TKN 0.1 Ma 
351.2 TON 0.1 MQL 236 - 02/14/96 

l e -  



REPORTOATE - 02/29196 
MATRIX - WATER 
RElCLQF NUMBER - 1W33 

MISC. INORQANKIS - TABLE 40 PARAMETERS 

OC BATCH NO.- 
DILUTION FACTOR - 1 

INOR0 - 10059 

DATE 
ANALYZED 

0 
METHODS PARAMETER - 

9020A TOX 5 Y  ND o2los/sa 



387 



QC BATCH N0.- 
DlwTlON FACTOR - 1 

METHOOS PARAUETER UMCT \1 

INOR0 - 10059 

DATE 
ANALYZED 

420.2 PHENOCS s Kn7m 

b 
I 

. 

. C  



AEWUTOAfE - 02/29196 
MATRK - WATER 
RELEASE NUMBER - 10033 

MISC. mGANICS - TABLE 40 PARAMETERS 

QC BATCH NO.- 
DlwTlON FACTOR - 1 

INORQ - 10035 

DATE 
METHOOS PARAMETER ANALYZED 

378.1 SUVroES 02/05/96 

b 
1 



MISC. INORQANICS - T N l l  4Q PARAMETERS 

QC BATCH N0.- 
DILUTION FACTOR - 1 

INOFIQ - 10033 



REPORTDATE - 02/29/96 
MATRIX- WATER 
RELEASE NUMBSR - 10039 

aC BATCH N0.- 
DlWTlON FACTOR - 1 

INOFIQ - 10099 

DATE 
NALYZED 

DEECllON 
METWOS PARAMRER UMK 

368.1 TOT. PHOSPHATES 10 UQlL 54.9 - 02/14/96 
959.1 N09F(02-N O.OlC--MQlL ,No L( 02/05/96 
360.1 AMMONIA 0.05- MQL L( 02/05/96 
361.2 TKN 0.1 M 02/14/96 

4 02/14/96 361.2 TON 0.1 

1 0  



REPORT DATE - 02/29196 
MATRU - WATER 
R E E M €  NUMBER - 10059 

MISC. INOROANICS - TABLE Jo P- 

OC BATCH N0.- 
DILUTION FACTOR - 1 

INOR0 - 1- 
DETECrn  

METHODS PARAMETER UYK 

9020A TOX 5 



REPORT DATE - 02/29/96 
wma - WATER 
RE- NUMBa - 10033 

MWC. INORQANlCs - TABU 40 PARAWETIERS 

aC BATCH N0.- 
DILUTION FACTOR - . 1 

INOFIQ - 10059 



REPOFIT DATE - 02/29/96 
MATROC - WATER 
R F I € A S E W ~ -  10099 

MISC. lNOFlOANlC3 - TMLE 40 P- 

QC BATCH N0.- 
DILUTION FACTOR - 1 

INOR0 - 10033 

DETECTION 
METHOOS PARAMETER UMK 

420.2 PHENOLS s 8.8 - 3m7m 

. 



QC BATCH NO. - 
DILUTION FACTOR - 1 

INOR0 - 10099 

DATE 
ANALYZED 

kkN Ll 
METHO08 PARAMETER UMIT 

376.1 SULFIDES 1 Y  ND 02P5/96 

b 
I 

c if 



I 

aC BATCH NO.- 
DILUTION FACTOR - 1 

l M 0  - 10093 

DmCTlON 
METHOOS PARAMETEA UMIT 

310.1 Au(AuNITy  2 940 - 02/19/96 
m.0 SULFATE 2 120 z 02/021Se 1:20 dil 
900.0 CHLORlOE 1 68.6 WO2lSO 1:20 dil 

2.19 s- o2l0s/ss 
3710 - 02/21/98 

340.2 
120.1 

b 
I 



REPORTOATE - 02/29/96 

REEAS€NlJMS€R - 10033 
MATRIX- WATER 

MISC. INOFloANlCS - TABLE $0 PARAMETERS 

QC BATCH N0.- 
DILUTION FACTOR - 1 

INOAQ - 10059 

omcnoN &!& ?&DATE 
METHOOS PARAMETER UMIT I - ANALYZED 

385.1 TOT. PHOSPHATES 10 UWL 122 y 02/14/96 
353.1 bJOWN02-N 10 MQA 336 - 02/05/96 1:1000dil 
350.1 AMMONLA 0.03 MQA 1.69 - 02/05/96 
351.2 TKN 0.s MQA 4-02 - 02/14/96 1:Sdil 
351.2 TON 0.1 MQA 2 - a  - 02/14/98 

b 
1 

7 
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MISC. INMQANICS - TABLE 44 PARAMETERS 

aC BATCH N0.- *lNOCIO-lm33 
DILUTION FACTOR - 1 

D€ECTlON U r n  C W C  DATE 
METHOOS P- UMn ANALYZED 

366.1 TQT. PW8?HAteS 10 UQn 02/lum 
a . 1  Nos/NoI-N 0.01 UQlL 02/05/96 
360.1 AMYONU 0.05 UQlL m 02/05196 

3612 TON 0.1 W L  m Wlr/Ss 
351.2 TKN 0.1 MQL ND 02/14/90 



387 

. 





b 
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-e 
6 p O O i . l  Conontar mte: -le numbers are abbreviated. 
(-on 19ooom~ary - T h w  be- n2000 n 

Roloamo I 1-10031 - c I n i t i a l  6 mto.) P m  Water clarifier Pit 
(Reported Meaeurement Unita):pg/L 

v 
212364 

212374 

Antimny 

Umml0 

cadmium 

I ron  

norcury 

Solonium 

Thal 1 ium 

Vanadium 

calcium 

I r o n  

P i M l  
P..ult. 

4.0 

7.5 

1.4 

366 

0.10 

7.6 

5 .0  

2.0 

138 

40.5 

DV 
Q-1' 

UJ 

U 

U 

U 

0 

J 

UJ 

UJ 

U 

U 

Tho romult wam qualifiod omtlnratod duo t o  a low matrix mpib 
rocovory, and mhould k conmidorod biamod low. 

Tho romult wam qualified undotoctod duo t o  1.borator-y blank 
contamination, and mhould bo conmidorod biamod high. 

Tho r o r u l t  warn qualifiod undotoctod duo t o  laboratory blank 
contamination, and mhould bo conmidord  biamod high. 

Tho romult warn qualitiod undotoctod duo t o  Irbor8tOry b lank  
contamination, and mhould bo conmidord  biamod high. 

Tho r o m u l t  wam q u a l i t i d  u n d o t o c t d  duo t o  lrboratory b l M k  
contuninat ion,  and 8hould bo conmidorod biamod high. 

Tho romult wan q u a l i t i d  omtimated duo d u p l i c a t o  and tiold 
d u p l i c a t o  improcimion. 

Tho romult was qualified omtLmatod duo t o  a low matrix mpib 
rocovory, and mhould k conmidorod biamod low. 

Tho romult warn qualifimd 08timat.d duo to  a low mtrir #pit. 
rocovory, and mhould k conmidorod biamod low. 

Tho romult wam qualifiod undotoctod duo t o  laboratory blank 
contamination, and mhould bo conmidorod biamod high. 

Tho romult  wam qualified undotoctod duo t o  laboratory blank. 
cont .minat ion,  and mhould k conmidorod biamod high. ? '  

? 

&idator 8 Datr:-96 69 
08 * Conaurrod by: /-- c, e7 Date: yk/& 

gC Choak of lubcon t rao to r  lubmimmion8 by: *A. Date: - ? A n a l  Dmta Validation ~ualifiorm amrignod bamd upon tho  ro lovant  faotor(8) t h a t  )).to i n d i o a t d .  
Pag. 1 of 2 



a 
ROlO.80 1’ 1-10033 B p O o h l  Couontmr Note: -6 are abkrevhted. 

(Reported Measurement Units)rpg/L 

(IlhOn ~0008..~ - 
Ini t ia l  & ~ a t o . )  

They all b e t m a  a2000 n pccos c P- C- P i t  

’ ltb,”,b - mauaLaL‘ 
212387 Aluaainm 

Antimony 

Armonic 

Iron 

Solonium 

Thall ium 

Vanadium 

?iMl 
Il..ult. 
485 

4.0 

9.7 

334 

17.7 

5 . 0  

2.0 

DV 
-1. 

U 

UJ 

U 

U 

J 

UJ 

UJ 

Tho ro8ult warn qua1ifl.d undetected due to laboratory blank 
contamination, and 8hould k oon8idor.d bia8.d high. 

rocovory, and 8hould bo con8idered bia8.d low. 

Tho romult was qualified undotoctod due to laboratory blank 
contamination, and 8hould bo con8idord bia8.d high. 

Tho romult warn qualifiod undotactod duo to laboratory blank 
contamination, and 8hould bo con8idored bia8.d high. 

Tho re8ult W.8 qu.1ifi.d 08t-tOd duo to laW mtrh 8pik. 

Tho ro8ult warn qualifiod 08tl~tmd duo dupllcato and fiold 
duplicate improcimlon. 

The re8ult w.8 qualifiod o8timAt.d due to a loti matrix .pika 
rocovory, and 8hould bo con8fdarod bia8ed low. 

Th. ro8ult W.8 qu.1ifi.d 08tht.d duo to lOW matrix 8pik. 
rocovory, and 8hould bo con8idored bia8.d law. 



~ l o R n s / X n o R G A l t I C Q 9  p 387 
SAMPLB NO. 

1 
ISORGANIC ANALYSIS DATA SHBEt I I 

7429-90-5 
7440-36-0 
7440-38-a 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 

7440-02-0 
7 4 3 9-97-6 

7440-09-7 
7702-49-2 
7440-23-4 
744o-a3-s 
7440-28-0 
3440-6a-a 

Lab Coda: TCT :- Ca.0 NO.: 10033 SA3 No.: SDC No.: 212383 

Matrix (moil/vator): WATER Lab Sarplo I D :  96020051SA 

bV.1 (lW/BOd) : Lou Dato Rocoivad: 02/01/96 

Al- nlm 

m c Y 
!!SF- 
bui- 

C8lCilm 
Qu arriur 
Cohlt 
C0Dp.r 
Iron 
1tA.d 
mqnuiur 

BF- I 
&bt8SdUB 
S.lonh~ 
sii- 
mi um 
W l l i  lm 
v-dilm 

Mod8 

I Solid.: 0.0 

Concentration Unit. (ug/L or mg/kg dry  voight): UG/L 

Color 8.for.t 

Color Utut Y W  

Concontration 

75.0 
4.0 
7a5 
227 

1506 
' la4  
555000 

17.6 
56.1 
805 
366 
2 .0  

131000 
870 

0.10 
117 

48600 
7 .6  

04.8 
138000 

5.0 
2 .0  

89.4 

0 

I 

N* 

W 
I 

Clarity 8.for.r W Y  Taxturo: 

Clarity M t u :  CLBm Artifacts: 

POHI-IN 



212374 I MORGANIC ANALYSIS DATA 

L . b W - :  TCI8t. Contract: 434286 

Lab Cod.: TCP C.SO NO.: 10033 SAS No.: SDG No.: 212383 

Matrix (.oil/vatu): aATtR Lab Sarpla ID: 960200524A 

L.V.1 (low/r.d) : xm Dato Rocoivod: 02/01/96 

8 Solid.: 0.0 

Concantration Units (ug/L or mg/k9 dry vdght): WG/L 

Color kfora: CoLLIRLEB8 clarity Boforcu: CLBm 

Color Aftu: COIBRLBSS Clarity Aftu: .craAR 

e -t8: 
To%turo: 

=if acts : 



3 8 1  
grmRDfORxs/rWCTRGA#IC Q;. 

S W L E  NO.' 
1 

INORGANIC ANALYSIS DATA SBMT 
212387 

Lab W a u :  W It. Louia contract: 434286 

Lab Cod;.: TCT moo No.: 10033 SAS No.: SDG No.: 212383 

Hatrix (ooil/v8tu) : WATER Lab Sarpl. ID: 960200505A 

L.v.1 (lov/m.d) : L m  Oat. Rocaivod: 02/01/96 

% Solido: 0.0 

Concentration Unit. (ug/L or mg/kg dry might): 

color Beor.: YHJLll 

Color A f t u :  Ym.tnw 

0 -tat 

Clarity Befor.: QlMRlY 

clarity M t u :  .CLEAR 

Taxtur.: 

t 



3 
BLAwIts 

Contract: 434286 

Cam. No.: 10033 SAS No.: SDC No.: 212383 Lab Code: TCT 

Preparation Blank Hatr ix (moil/vater): WATER 

Preparation Blurk Concentration Unit8 (ug/t or mg/kg): UG/L 

halyte 

Initial 
C8lib. Continuing Calibration 
blank Blank (ug/L) 

2 C 3 C 

75.0 
4.0 

&' 3 .0  !! 9.0 
1.0 
1.0 

40.0 
B 6-01 
B 9.0 
B 11.0 

a 2.0 
B 38.0 

B - 82.0 

ij 
ij 5.0 a 1.0 

a 5 .0  
G 2 .0  

ij 170.0 

a - 13.0 

FORM 111 - IN 

Prepa- 
ration 
81- 

Tqs 
4. 00 

1.000 
1.000 

0 

9 . 000 

-Ti+&+ 
82 . 000 

6.000 
0.100 

19 . 000 
98 0 000 

5 . 000 
1.000 

170 . 000 
5 0 000 
2 . 000 

13 . 000 



SA 
S P r n  SWLB RtcovERY 

Lab Nama: TCT bt. Uuim Contract: 434286 

SAllPLt NO- 

2173875 

Ll8b Cod.: Tcp C... NO.: 10033 SA8 No.: SDC No.: 212383 

Matrix (aoil/vatar): WATBR 
% Solid. for Sarplo: 0.0 

Concontration Unit. (ug/L or -/kg dry voight): WG/L 

Control 
Lirit 
8R 

7s-125 
7s-125 
7s-125 
7s-125 
75-115 

75-12s 

75-125 

7s-125 
75-123 

7s-126 
75-12s m=izr 

i 

1331.3333 

601.1667 

19.9700 
127 . 3000 

-1. 
R08ult (SR) C 

i l  - - 
02S.4667 - 
108.2333 

- 

5.0000 
2 . 0000 
81.0000 

C o P u r t . :  

2000 0 00 
so0 . 00 
40.00 

2000 0 00 
so.00 
50 . 00 

200 . 00 
so0 . 00 
250 . 00 
1000 . 00 
20.00 

so0 . oa 

so0 . oa 

io. oa 
so . oa 

so . oc 
so0 . oc 
400 . oc 

I 



1 6 sA)IpLE NO. 
DUPLICATES 

I 2123873) I -- 
Lab NaaR: Tc) St. -I8 Contract: 434286 I I 
Lab Cob.: TCT -8. NO.: 10033 SAS NO.: SDG No.: 212383 

Matrix (moil/vator) : WATBR Lavol (lov/med) : WU 
I 

~ 
8 Solids for Suplo: 0.0 8 Solid. for Duplicate: 0 . 0  

Concantration Unit. (ug/L or mg/kg dry waight): WG/L 

e 

antral 
L i B l t  

200.0 

200.0 
5.0 

10.0 
50.0 

100 0 

4o.a 
5000 . a 

sea 

h.- ..* 

485 . 2000 
4 . 0000 
9.6900 _ _ _ _ _ -  

215.5667 
14 . 7400 
1 . 0000 

534400.0000 
17 . 0667 
62 . 8667 

763 -7333- 
334.2333 

2 . 0000 
125766.6600 

025 . 4667 

108.2333 
48750.0000 

17 . 6600 
82 . 4100 

131366.6600 
5 . 0000 
2 . 0000 

8 1  . 0000 

?Om V I  - IN 

270 . 0667 
4 0000 
4 . 8000 

223 -8667 
14 . 9900 

1.2200 
539300.0000 

20.4667 
57.3333 

779 . 1667 
336.4000 

2 . 0000 
127200~0000  

841  . 0000 

110 . 1000 
47500~0000  

9 . 5900 
06.0400 

133633,3300 
5 . 0000 
2 . 0000 

84 e0333 

RPD e 
67.5 

3.8 
1.7 

200.0 
0.9 

13.6 
9 . 2  
2 . 0  
0.6 

1.1 
1.9 

1.7 
.- ‘F 

1.7 

3.7 



. 

1 

Lab cod.: TCI NO.: 10033 SAS Ho.: SDC N o . :  212383 

Matrix (soil/mtu) : WATQI Lab Samplo ID: 960200515A 

mv.1 (low/rrd) : urn D8ta Racaivod: 02/01/96 

Solid.: 0.0 

Concurtr8tfon Unit. (ug/L 01 mg/kg dry might): 

. _ A  

. 

c O l l C U ¶ t X 8 t i ~ C  Q 

75.0 8 
4.0 u f r  
227 
lS.6 

1.4 8 

' 0 5  E 

555000 - 
0 

17.6 - 
56.1 
805 - 
366 

131000 
870 
0.10 
117 

2.0 1 - 

s.0 u r  
2.0 p r F  

89.4 - 

C l u i t y  kforv: QloQoI 

C l a r i t y  After: CLmn 

e -t8: 
m m 1 - n J  

A 

4 

d .  
6 
I 

4 

Tuctur.: 



Lava1 (lov/a8d)x m Data Rocoivod: 02/01/96 

solid.: 0.0 

 onc cant ration -ita (ug/t 01: my/- dry might): W/L 

,., 

C M  BO. AMlyt. 

Iron 

clarity Baforo: QIIODI 'Purtur.: 

z J 



ORGANIC DATA VAWDATION SUMMARY &RT 

Roloamo # 1-10033 Porobd Matrix m o r  Unit.: UQlL UlL lovol C 
P U B  # 20o03o11 
C W g O  NOolCCD3 Tina1 DV 
MmlkLm 
212360 (VOA) 

2 12 3 60DL ( VOA) 

212370 (VOA) 

212383 (VOA) 

212383DL(VOA) 

212439 (VOA) 

Mothylw Chloride 10 U Method blank contamination is presont 

All t&w compounds were qualified 8 ,  because u8abl8 data were r e p o m  
from m*&n tial analysis. 

Methylono Chloride 10 U Method blank contamination is presont 
Acotono 32 U Method blank contamination ie present 

Vinyl. Chloride 10 UJ Continuing calibration 3D > 253. 
Chloroethane 10 UJ Continuing calibration ID > 253 
Methylene Chloride 10 U Method blank contamination is present 
Acetone 12, U Method blank contamination is present 

All the target compounds were qualified S, because usable data were reported 
from the initial analysis. 

Methylene Chloride 10 U Method blank contamination is present 
Acetone 60 U Method blank contamination is present 

Validator: A. &li 

Conourrod by: 

- - J 

gc Chook of Buboontraotor Dolivorablo by: 

Qua1ifi.r Codom Bntorod by: 

Qualifhr Codom Approvod by: 

- Pinrl Data Validation Qualifiorm rmoigned barnod upon tho rolovant faotor(8) 

Date: 3127196 

Date: -?h /yd  * 

Date: 
Date: w 

00 
Date: 

that uoro indioat.6. 



ORoAIlIC DATA VALIDATION &W RBOORT 

212363 (BNA) 50 R Initial calibration %RSD > 50%. 
50 UJ Continuing calibration %D > 25%. 
20 U Field blank contamination is proment 
20 UJ Continuing calibration %D > 255 and II6 warn 

All the target oorpoundm quantitated off of I86 (Di-n-ootylphthalato through 
B . n r o ( g , g , i ) ~ b 8 a )  wore qualified estimated. 

outside QC limits. 

50 R Initial calibration %RSD > 50%. 
50 UJ Continuing calibration 5D > 25%. 
20 UJ Continuing calibration %D > 25% . 

212373 (BNA) 2 I - D h i & U l O l  
Pentachlorophenol 

Benzo(b)fluoranthene 

212386 (BNA) 3-Nitroaniline 
Carbazole 

3,3'-Dichlorobenzidine 
bis(2-Ethylhexy1)phthalate 

Not. 

50 UJ Initial calibration %RSD > 305. 
20 UJ Continuing calibration %D > 25%. ' 

20 R Continuing calibration %D > 509 . 
20 U Field blank contamination is present. 

Slimtor: Date: 3/27/96 
c Date: Conourrod by: 

QC Chook of Buboontrrotor Dolivormblo by: M# Date: 

-1ifi.r Cobom Bntorod by: Date: 

Q~1ifi.r Codom Appr0V.d by: Date: 
- 

- 
W / 

w 
a3 

Data Validation Qualifiorm ammignod barnod upon tho rolovant faotor(m) thmt woro indiortod. q 



u 
VQIATIU ORGAWICS ANALYSIS DIITA t 212360 _ -  * LabNau:.&&P.IMIS contract: 434286 

'SDG NO.: 212383 Lab Cod.: e ROO: 10033 SAS NO.: 

Matrix: (.ofl/vator) fab S-1. ID: 02005-1U 
Sample vt/vol: 5 (WU) la Lab ?I10 ID: >E9651 

Lavol: (lov/wd) u#l Dla ROCdV.4: 02/01/96 

8 Moimturo: not de. DlW Ih.lySd: 02/07/96 

GC Column: OB624 ID: 0.53 (P) Dllutlon ?actor: 1 

Soil Extract Volurr: (a) Soil Aliquot Voluw: 

Q 

7 4 -87- 3 
74-83-9 
75-01-4 
75-00-3 

67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
1 5 6- 59-2 
67-66-3 
107-06-1 
70-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 

75-09-3 . 

71-43-a 

Qloromothan. 
Bro~omthano 
Vinyl chlorldo 
Qloroothanm 
It.thylono Chlorldo 
Acotona 
Carbon Di8ul f id. 
l 1-Dichlorooth8no 
1,l-Dlchloroothano 
t r . 1 ~ - 1 , 2 - D l C h l 0 ~ ~  
ci~-102-Dichloroo~~ 
Chlorof orn 
1,2-D1chloroothano 
2-Butanono 
10lOl-TrichlorOO.+hurr 
Carbon Totrachlorldo 

Brmodlchlororrthuw 
1 2-Dlchloro ropana 

Trlchloroothono 
D-ororrthano 
l0 1, a-Trlchloroothu# 
Boasum 
tr8n~-l,3-DIchl0r0p~ 
Lrorof o m  
84bthyl-2 -purtanorn 
WWxmono 
~chloroothono 

V i n y l  Acotat. 

&-1 3-DIch P 

10 
10 
10 
10 

3 
10 
10 
7 
2 
10 

5 
10 
2 
10 
7 
10 
10 
10 
10 
10 
650 
10 
10 
10 
10 
10 
10 
10 
90 
10 
10 
10 
10 
10 

. -. 

3/90 Rav 



VOUTILa ORCAWICS =-a ANALYSIS DATA SEEET -&/yyq,y:&z 
I I 212360 @ L a b N m : - . m b  Contract: 434286 

Lab Cod.: 'TCI -8. No.: 10033 SAS NO.: SDC NO.: 212383 

Matrix: (aoil/watot) WATER Lab S-1. ID: 01005-1U 

Salnpl. Vt/vol: 5 (g/d) Lab lilo ID: >E9651 

Uv.1: (lov/md) rx#l Data rnC0iV.d: 02/01/96 
8 Xoiaturo: not doc. . DatO Ana1yZ.d: 02/07/96 

- 

GC Column: bB624 ID: 0.53 (.1) Dilution ?actor: 1 
Soil Extract Volun: Soil Aliquot Volum.: 

a 

13 3 0-2 0-7 Xylan0 (total) 

., . :. 

mIp( I VOA-2 

~ 

10 

3/90 Rov 



lhmtmr TfCs  found: 1 

I I t 1 I I 
I CAS-- I CmFaJWDnam I Itr I E s T . c O r r c . I O  I 
( ~ o ~ o o ~ ~ o ~ ~ o o ~ ~ o ~ ( ~ ~ o o o ~ ~ ~ ~ o ~ - - - - - o - - ~ ~ ~ ~ ~ ~ ~ m m ~ m m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o . . o ~  

I a .  I C O W  DImD I ti.93 I 19 I J IC 
I 2. I I I I I 
I 3 -  I I I I I 
I 4. I I I 1 4 1  
I s. I I I I C I  
I a.  I I I I I 
I 7 .  I I I I t 
I a. I I I I I 
I 9 .  I I I I I 
I 10.  I I I I i 
I 11. I I I I I 
I 11. I I I I I 
I 13. I I I I I 
I 1 4 .  I I I I I 
I 19. I I I I I 
I. 16. I I 1 I I 
I 17. I I I I I 

I I I I 
I I I I 

I 18. I 
I 19. 1 

1 1 I I 
I I 

I 10. I 
I 2 a *  I I I 
I 22. I I I I I 
I 2s. I I I I I 

I I I I 
I I I I 

I I I I 
I I 

I 27.  = I  
I 20. t I I 
I 2 9 .  r I t I I 
I 30 .  c I I I I I 
I I I I I I 

r I ::: 26. g -.-?- : b I I I I 

f om I trorr-TIC 3/90 Rev 



Contract: 434286 
-r I 212360 DL 

u 
VOUTIU ORGANICS ANALYSIS DATA SREBT ' L A b N ~ : T & S T . ~ I S  

Iab Cod.: 'TC? -8. NO.: 10033 SAS NO.: SDG NO.: 212383 

Matrix: (soil/vator) UATISR Lab S-1. ID: 02005-1U 

Samplo wtivol: 5 (WU) = Lab ?ilo ID: >E9659 

&vel: (low/wd) mu Dam R8coiv.d: 02/01/96 

8 Hoisturo: not doc. -D8to krrrlymd: 02/08/96 

COlm: DB624 ID: 0.53 (P) Dilution Factor: 5 

Soil Extract Voluw:  Soil Aliquot Volur.: (W 

e 

Q' &c c- 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-07-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-03-6 
7s-2s-a qrJ 
79- 
101- 
108-90-7 
100-41-4 
100-42-3 

Qloro~othano 
Brarowthan. 
vinyl chlorido 
Qloroothano 
mthylono Chlorido 
Acotono 

1,l-Dichloroothono 
1,l-Dichloroothano 

chlorof 011 
182-Dichloroothano 
2-Butanono 
1,1,1-Trichlor00th~o 
Carbon Totrachlorido 
Vinyl Acotato 
Bromodichloromothano 
1 2-Dichloro ropano 

~richlomothono 
Dibroaochlorowthano 
1,1,1+richloroothana 
mnsut. 
tr8n8-l 3-Dichloropropono 
-f OrB 
440thyl-2 -pontanono 
a-Buranono 
Tetrachlorootheno 
1,1,2,2-Totrach1oroo~ 
m1uUm 
Ql0roburt.n. 
zaaylburz.n. 
stmu- 

Carbon Dhul f id0 

t~aXt8-1~2-D~chloroothu10 
Ci8~1~2-D~chlOrOOthU¶O 

&-l 3-Dich P oropropum 

50 
50 
50 
50 
50 
43 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

510 
50 
50 
50 
50 
50 
SO 
50 
66 
50 
50 
so 
50 
50 

P 
0 
0 
P 
P 
BJ 
P 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
0 

0 
0 
0 
U 
U 
U 
U 

U 
U 
U 
U 
U 

I 

I 

t 

?OH I VOA 3/90 ROV 



'c 

Lab Namo: TcI.cI. -8 Contract: 434286 
212360 DL 

Lab Cob.: 'm C.W No.: 10033 SAS NO.: SDG NO.: 212383 
Matrix: (aoil/urrtor) WATER fab S-1. ID: 02005-1U 
Sampl. Wtpo1: 5 (g/rl) Lab ?ilo ID: >E9659 
L8v.l: (low/mod) Iml DatO ROCOiV.4: 02/01/96 
8 Hohturo: not doc. 

GC Column: DB634 ID: 0.53 (n) Dilution ?actor: 5 

'at0 Aru1yt.d: 02/08/96 

Soil Extract Val-: ( U L )  Soil Aliquot Volumo: 

13 3 0-2 0-7 1cylo.m (total) 

. .  

r; ' 

?Om I VOA-2 

1 so 

3/9c 

7 

Rev 



387 

- 
.r 

t 

u 
VOUTIU ORGANICS ANALYSIS DATA SEEET 

.. 
L a b N a m o : T & S T . X M M  Contract: 434286 

Iab Cod.: 'TCI- Cam No.: 10033 SAS NO.: .S#; NO.: 212383 

Xatrix: (moil/wator) WATER Lab S-1. ID: 02005-20A 
Saaplo wtpol: 5 (g/d)  Lab Pilo ID: >E9654 

Lov.1: (lov/md) l a w  DatO R0COiV.d: 02/01/96 

% Moisturo: not doc. -bat0 AM1yZ.d: 02/07/96 

1 

I 

GC COlUrn: DB624 ID: 0.53 (lam) 

Soil Extract Volumo: (-1 

Dilution ?actor: 1 
Soil Aliquot Voluw: 

74-87-3 Chloromothana 
7 4-83-9 , Bro~o~othano 
75 
75 
75 
67 
7s 
75 
75 
15 
15 
67 
i o  
7a 

ia 

78 
la 

i a  

la 

la 

la 
ia 
ia 
ia 

71 
56 

74 

79 

79 
71 

7g 

99 
la 
71 

Vinyl chlorido 
Chloroothano 
nothylono Chlorido 
Acrtono 
Carbon Dlaulfido 
1,l-Dichloroethono 
1,l-Dichloroathano 
tran8-1,2-Dichlorwth~ 
cim-l,2-D~chloroethono 
Chloroform 
1,2-Dichloroethano 
2-Butanono 
l,l,l-Tr~chloroathano 
Carbon Totrachlorldo 
Vinyl Acotato 
Brorod~chloromothano 
12-Dichloro ropano 

Trichlorootheno 
Dibrarochl orornethano 
1,1,2-Trichlorwthano 
burron. 
truu-l,3-Dichloropropono 
Irarof O r B  
44othyl-2-pentanono 
a-~urrurono 
TWrachloroothono 
Z, 1,2,2-Totrachloroothu 
'bel- 
Q l o ~ t o n o  
Ethylburtono 
styrvnr 

&-1,3-Dich P oropropono 

?ORX I VOA 

10 
10 
10 
10 
2 
32 
10 
10 
10 
10 
10 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

P 
U 
[I 
D 
B J  
B 
P 
P 
P 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
tJ 
U 

I- 

- 
3/90 

C .  



u - 2  
VOUTIU ORGANICS ANALYSIS DATA SHEtT 

I 1 212370 
Contract: 434286 

SDG NO.: 212383 Lab Cod.: .Tc9 cam No.: 10033 SAS NO.: 

Hatrix: (aoil/wat8t) WATER Lab Sample I D :  02005-20A 

Sample wt/vol : 5 (Wall = Lab Filo ID: >E9654 

_. 

Lavol: (low/mod) LOU Dato Rocdv.6: 02/01/96 

% Moisture: not doc. -to ma1yt.d: 02/07/96' 

GC Column: DE624 ID:  0.53 (m) Dilution Factor: 1 

Soi l  Ext'ract V o l u w :  (-1 Soi l  Aliquot Volumo: 

?Om I VOA-2 

13 3 0-2 0-7 Xylan8 (total)  

- .  

10 I 

3/90 R8V 



lB 
WUTILB ORGANICS ANALYSIS DATA SHEET 

m A T f M L Y  IDENTIPIBD CO- 

0 L a b N - : W . m l  Contract: 434286 

Matrix: (.Oil/vatar) 

no 
387 

B * i l  
212370 

No.: 212383 

Lab Sample I D :  02005-20A 

Lab Coda: 'TC% Caao No.: 10033 SAS N o . :  SDG 

Saalpl. vt/vol: 5 (g/W Lab F i l a  I D :  >E9654 

Loval: (lw/mod) W Data R . c d V . d :  02/01/96 

Moimturo: not  doc. -Data A n a l y t d :  02/07/96 

GC Column: DB624 ID: 0.53 (n) Dilution Factor: 1 

Soil Extract Volumo: (a) Soil Aliquot Volum.: 
CONCENTRATION UNITS: 

N u b a r  TIC. round: o (W/L or U 9 / W  W/L 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10 . 
11 . 
12 . 
13 . 
14. 
15 . 
16 
17. 
18 . 
19 . 
20. 
21. 
22 . 
23. 
240 
25. 
26. 
27 
28. 
29 
300 

C O ~  NAME 

?OR# I VOA-TIC 

RT EST. CONC. 

3/90 Rev 

C f  



4 

U q U U 

E -  

38'2' 
I 

I 1 212383 
Contract: 434286 

Lab Cod.: 'TCT am NO.: 10033 SAS NO.: SDG No.: 212383 

Matrix: (aoil/uator) WAm Lab SarplO ID:  01005-OU 

fAv.1: (lW/Md) mu D8ta R0ceiv.d: 02/01/96 

Moisture: not doc. .D.k kulytod:  02/09/96 

CC Column: DB624 ID: 0.53 (n) Dilution ?actor: 1 

soil Aliquot Volume: Soi l  Extract V o l \ r w :  (UL) 

-74-87-3 

75-01-4 
75-00-3 

67-64-1 
7 5- 15-0 
73-35-4 
7 5-3 4-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

75-27-4 

10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-~ 
7 5-13-2 

74-83-9 

75-09-3 

108-05-4 

78-87-5 

1 
5 
1 

m1Uur. 
'I 

Qbl0rob.nt.n. 
1 
1 
100-414 Bthylb0nr.n. 
100-42-5 8- 

c 
c _  

.r 

QlloroDothan. 
B r o ~ o m o t h m .  
Vinyl chlorldo 
Chloroathano 
xothylona Chlorlda 
Acotono 
Carbon Diaulfido 
1, l-DicblOroathoM 
l , l - D l c h l O ~ t h a n .  
tram-l , 2 - D I c h l 0 ~ t h ~  
c~8-1,2-Dkhlor00thum 
Chloroform 
1,2-Dichlorwthano 
2-Butanono 
1 , 1, i-Trlchloroothano 
Carbon Totrachlorldo 
V i n y l  Acotato 
Brooodlchloromothano 
1 2-Dichloro r0pan0 

T r l C h l O r o e t h ~  
D i b r o a o c h l o r o ~ ~ o  
1 # 1 2 - l r I c h l O ~ t h a n r  
buu8no 
t - l  , 3-Dlchlorop- 
bsooof o m  
4~thyl -2-pontanono 
l-€I.xurono 
T.tr.cblorootheno 
~,1~2,2-Totrachlorooth8no 

cla-1.3-Dlch P oropropum 

10 
10 
10 
10 

3 
12 
10 

5 
1 
10 
3 

10 
2 

10 
7 

10 
10 
10 
10 
10 

550 
10 
10 
10 
10 
10 
10 
10 
75 

2 
10 
10 
10 
10 

mm1VOA - .  



. ,. 

lA-2 
VOUTILB ORGANfCS ANUYSIS DATA SEKBT 

Contract: 434286 

387 

Lab Cod.: Tcp NO.: 10033 SAS NO.: S#; NO.: 212383 

Matrix: (moil/wator) #A- Lab S-10 ID: 02005-OlA 

Samplo vtlvol: 5 ( 9 / d )  1Q1 Lnb ?ilo ID: >E9681 

Uv.1: ( l O W / B d )  urn Dato Rocoivd: 02/01/96 

‘Dato Analyzed: 02/09/96 

CC Column: DB624 ID: 0.53 (P) Dilution ?actor: 1 

Moisturo: not doc. 

Soil Extract Voluno: (-1 Soil Aliquot V o l u r . :  

13 3 0-20-7 xy1.n. (total) 

?Om I VOA-2 

10 I 

3/90 Rov 



I 212383 1 
Contract: 434206 I i 

k b  Cod.: W Car0 Yo.: 10033 SAS Yo.:  SDG Yo.: 212383 

Mtrix: (aoi3hmtor) UAm 

S-1. wt/vola I ( g m u -  

L.v.1: .(lOW/m.d) L m  

% ?loirturo: not doc. 

GC C o l u m :  Db624 ID: 0.S3 (111) 

Lab Swl0.1D: 0200s-0lA 

L8b ?ilo ID: >E9681 

Dato Rocoivod: 02/01/96 

- to An8lyt.d: 02/09/96 

Dilution Factor: 1 

(UL) Soil  Aliquot V o l u w :  Soil Extract V o l u w :  (a) 

YurPkr TIC. found1 0 

I I I I I 1 
I Gwyu(btR I co)I#xRID tima I RT I W . C O U C . 1  0 I 
~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ( ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ o - - - ~ - - - o o ~ ~ ~ o ~ o ~ ~ o o ~ ~ o ~ o ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

I 1. I I I I 1 
I 2.  I I I I 1 
I 3 .  I I I I 1 

1 
1 I s.  I I I I 

I 6.  I I I I i 
I 7 .  I 1 I I i 
I 8 .  I I I I i 
I 9. I I I I 1 
I 10. I I I I 1 
I 1s. I I I I 1 
I 12.  I I I I 1 
I 13. I I I I 1 
I 14 .  I I I I 1 
I 15. I I I I 1 
I 16. I I I I 1 
I 17. I I I I 1 
1 10. I I I I 1 
I 1s. I I I I 1 

I I I 1 
I 1 

I 20. 1 
I 21. . t  I I 

I I I 1 
I 23. 1 I I 1 
I 22. 

I 24. I I I 1 
I I I 1 
I I I 1 

I 2s. 
I 26. 

I 1 
I 1 
I 1 
I 1 

I 4. I I I 1: 

I 27. 
I 20.  
I 29. 
I 3 0 .  

I I 
I I 
I I 
I I 



387 

212383 DL 
Lab N m :  TCP4T. m S  Contract: 434286 I 
Lab Cod.: Tcr- a m  NO.: 10033 SAS NO.: SDG No.: 212383 
Hatrix: (soil/vator) WATILR Lab S-1. ID: 02005-OU 
Samplo vt/vol: 5 (g /d )  Lab Pilo ID: >E9658 

L0v.l: (low/mod) mu Date R8cdV.4: 02/01/96 
% Hoirturm: not doc. 'Dato kU1yx.d: 02/08/96 
GC Column: OB624 ID: 0.53 (n) Dilution Factor: 5 

Soil Extract Volumo: (-1 s o i l  Aliquot Voluw: 

74-87-3 
74-83-9 
75-01-4 
7s-00-3 
7s-09-7 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-S 
1%-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
100-05-4 
7s-27-4 
70-07-5 
10061-01-5 
79-01-6 
79-00-5 

10061-01-6 

124-48-1 

7i-43-a 

7 5 4 -  

79-3 L7!liE 108-884 

101-90-7 
100-41-4 
100-42-5 

Qloromothane 
Br-thano 
Vinyl chlorido 
Qlonnthano 
I(othy10no Chlorido 
-tom 
Carbon Di8ulfido 

truu-l82-DiChlOrO0thOnO 

chloroform 
182-Dichloroothano 
2-Butanono 
l,l,l-Trichloroethano 
Carbon Totrachlorido 
Vinyl Acotato 
Brarodichl oro~ethano 
1 a-Dichloro ropano 
Trichloroothono 
Dibroaochl orormthano 
1,1,a=Trichlor~thanr 
knru# 
~-l83-DiChlOrOpr0pUtO 
)rarof 011 
4~thyl-2-pontanono 
a-fl.r~rono 
').tr.chlororthono 
1, 1, 3 2-Totrachlororthan 
f o l U U r r  
Chlorobonzono 
lkhylknzono 

1 l-Dichlororthuro 
1 1-Dichloroothano 
Ci8°1,2-Dich10rWthOn0 

c b l ,  3-Dich P oropropum 

?OH I VOA 

so 
50 
50 
50 
8 so 

50 
5 

50 
50 
50 
50 
50 
50 

5 
50 
50 
so 
so 
50 

530 
50 
50 
50 
50 
50 
so 
50 

50 
50 
so 
50 
50 

71 

U 
U 
U 
U 
R J  
U 
U 
J 

U 
U 
U 
U 
U 
U 

U 
U 
P 
U 
11 

U 
U 
U 
P 
0 
U 
U 

U 
U 
U 
0 

J 

u. 

I 
: 

I 

3/90 ROV 



212383 DL 

u - 2  
VOUTIIZ ORGANICS ANALYSIS DATA S E a a  

Contract: 434286 

Lab Cod.: ;rclr a m  NO.: 10033 SAS NO.: SDG No.: 212383 

Matrix: (aoil/vator) WATER I& S-10 ID:  02005-OU 

>E9658 Sampl. vf/vol: 5 ( g / m l )  Lab lilo ID: 

Uv.1: (lOv/md) urn Dato Rocdvod: 02/01/96 

8 Xoiaturo: not doc. - D a t O  A n a 1 Y Z . d :  02/08/96 

GC Column: DB624 ID: 0.53 (P) Dilution lactor: 5 

Soil Extract Volu#: Soil Aliquot Volur.: 

13 3 0-2 0-7 Xylono ( total)  50 

?OR34 I VOA-2 

3 

b 
I 

3/90 Rev 



Lab R a w :  m. m s  

VOfATIfa ORGANICS ANALYSIS DATA SHKET 
TgprATIVZLY IDEWTIlItD COIBOUIIDS 

Contract: 434286 
I -8. NO.: 10033 SAS NO.:  SDG No.: 212383 Cod.: TCT 

Matrix: (aoil/vator) WATER Lab Sarpl. ID: 02005-OU 
BE9658 Samplo wt/vol: 5 ( W a )  = . &b Pilo ID:  

~0v.1: ilow/md) 1r0)t D8t. R0c0fv.d: 02/01/96 

% l4oisturo: not doc. .-to kulyzod: 02/08/96 

CC Column: DB624 ID: 0.53 (mm) Dilution Factor: 5 

Soil Aliquot Voluw: soil Extract Voluw: (a) 

NumborTICs found: 2 

1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13 . 
14. 
15. 
16. 
17. 
18 
19 . 
20. 
21. 
22. 
23 
24. 
25 . 
26. 
27 . 
28. 
29. 
30 

RT 
16.91 
21.97 

- EST. cowc. 
74 
190 

0 
_II 

J 
J 

6 
I 

?Om I VOA-TIC 3/90 R W  

. I  

z 
7 
L 



Lab Cod.: TCT -80 No.: 10033 SAS NO.: SDG No.: 212383 

Matrix: (soil/vator) WATER Lab Samplo ID: 02005-10A 

Sample vtlvol : 5 ( W d ) ’  = Lab Pilo ID: 

-vel: (low/rod) rxHt Dato Rocoivod: 02/01/96 

>E9650 

8 Mohtura: not doc. ‘mt0 &l8lyZOd: 02/07/96 
GC Column: DB624 ID: 0.53 (-1 Dilution Factor: 1 

Soil Extract Volumo: (-1 Soil Aliquot Volumo: 

74-87-3. 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-5 9-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-4001 
79-00-4 
71-43-2 
10061-03-4 
7s-2S-a 

1W-90-7 . 
100-41-4 
100-49-5 

Chloromothano 
Branor.thana 
Vinyl chlorido 
chlonnthan. 
Mathylono Chlorido 
AC8tOna 
Carbon Di8ulfido 
l,l-Dichloroothono 
1,l-Dichloroethano 
trans-1,7-Dichloroothh.n. 
ci8-1,7-Dichloroothuro 
Qllorof 011 
1,2-D~chlOrOethan8 
?-Butanone 
1, l,l-Trichloroothano 
Carbon Tatrachlorido 
Vinyl Acetate 
Brarodkhloromethano 
12-Dichloro ropano 

Tri~orortheno 
Dibrarochloromethano 

kn2.n. 
~-1,3-DiChlOroprop.n0 

44Iothyl-2-pentanono 
a-Butanona 
ktr.chloroethon. 
X, l8 2 8 3-T.trachloroohano 
r n U O n 0  
01ombontono 
Bthy1bUlz.n. 
StY-n. 

&-18 3-Dich P oropropur. 

1,1,a-TriChlOrOOthanO 

lrororom 

10 
10 
10 
10 
2 
60 
10 
10 
10 
10 
10 
10 
10 
6 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
83 
B 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 

3/90 Rov 



1 A-2 
VOUTILB ORGANICS ANALYSIS DATA SHEET 

I I 212439 
Contract: 434286 

'Lab Cod.: 'TCI -80 NO. : 10033 SAS NO. : $#; NO.: 212383 

Hatrix: (moil/watar) mTKR Lab Samplo ID:  0200SlOA 

Samplo wt/vol: 5 (gh1) Lab Filo ID: >E9650 

Lav.1: (low/-) mu Dato Rocoived: 02/01/96 

Hohturo: not doc. .Oat. Analytod: 02/07/96 

GC Column: OB624 ID:  0.53 (m) Dilution Factor: 1 

Soil Aliquot Volur.: Soil  Extract Volumo: (W 

13 3 0-2 0-7 Xylono ( tota l )  10 

?OM I VOA-2 

R 

3/90 Rov 



387 
lt 

VOIATIfa ORGANICS ANALYSIS UTA SHttT 
212439 

IDENTIFIED COIBo(JNDs 
L ' LabNamo:&&.fLWTS Contract: 434286 

0 

Lab Coda: e Carno No. : 10033 SAS N o .  : SDG NO.: 212383 
Matrix: (soil/wator) WATLR 

5 (g/ml) Lab l i l o  I D :  >E9650 Samph vtlvol: 

Loval: (lov/m.d) UIW Dato -0iv.d: 02/01/96 

'Dato Analyzod: 02/07/96 

GC Column: OB624 ID: 0.53 (gll) Dilution Factor: 1 

Lab S a a p l ~  ID: 02005-10A 

Moimtura: not doc. 

Soil  Extract Volumo: ( UL) Soil Aliquot Volum.: . 

Number TIC. found: 3 

1. 1120214 
2. 
3 .  112403 
4. 
5 .  
6. 
7. 
0. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19 . 
20. 
21. 
22. 
23 . 
24. 
25. 
26 . 
27. 
28. -.- 

RT 
24.89 
26.08 
27 . 39 

0 
6 
10 

29. 
3 0 .  

?OM I VOA-TIC 3/90 Rav 



1B 
SEUVOLATILE ORGANICS ANALYSIS DATA SEXET 

387 

I 
I 212363 

Contract: 434286 

Lab Cod.: W '  Caw NO.: 10033 SAS NO.: SDG NO.: 212383 

Matrix: (aoil/vatu) WATSR Lab S-1. ID: 2005-14A 

Samplo wt/vol: 1000 ( g / W  = Lab lilo ID: >DS314 

bV.1: (lOW/Bod) frow Dato Rocoived: 02/01/96 

MOi8tU8: docantd: (Y/N) N Dato Extracted: 02/06/96 

Concontratod Extract Volume: 2000 (a) Daw Analyzed: 03/01/96 

Injection volumo: 1.0 (UL) Dilution Factor: 1 

CPC Cloanup: (Y/N) N pH: 7 

CAS NO. COltPODHO ( W L  or ug/ltg) w / L  

ioa-gsA 
11 1-44-4 
95-57-0 
441-73-1 
106-46-7 
95-50-1 
95-48-7 
108-60-1 
106-4 4-5 
621-6407 
67-72-1 
98-95-3 
70-59-1 
88-75-5 
10s-67-9 
111-91-1 
120-03-2 
120-02-1 
91-20-3 
106-47-8 
670-4 

88 
9s :5iiit-- 91-5m-7 

88-74-4 
131-11-3 
208-96-8 
606-20-2 
99-09-2 
63-32-9 

Phrnol 
bi8 (2-QllOrOOthyl) 8thU 
2-Chlorophenol 
1,3-Dichlorobontono 
1,4-Dichlorokncrno 
1,2-Dichlorokntrn~ 
2-Mothylphonol 
bi8 (2-ChlOrOi8OprOpyl) 0-U 
4-nothylphenol 
N-Nitro6o-di-n-propylamino 
Eoxachloroethano 
Nitrobenzene 
160 horone 

2,4-Diwthylphonol 

2,4-Dichlorophonol 
10204-Tr~chloro~zono 
Naphthalono 
4-Qloroani lino 
Eucachlorobutad ion. 
4-Qloro-3-mothylphrnol 
3-Nothylnaphthalrno 
Hoxachlorocyclopantadiur. 
1,4,6-Trichloroph.n01 
1,4,5-Trich1oroph.no1 
3-Chloronaphthalono 
2-Nitroaniline 
Dhthylphthalato 
Acuaa hthylono 
2,6-D R itrotoluono 
3-Nitroanilino 
Aconaphthono 

2-N le trophonol 
bi8 (2-ChlOrO.thO~y) Ythllll. 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
50 
20 
50 
20 
20 
20 
50 
20 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U. 
U 
U 
U 
U 
U 
U 
U 
U 

I 
I I 

1 

Porn I m-1 90 Rev 
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387 

mk I 
1c 

S ~ L & T I L I I  ORGANICS ANALYSIS DATA SESEI 

212363 @ Lab N a w :  &. -8 Contract: 434286 I 
Lab Cod.:' NO-: 10033 SAS NO.: SDG No.: 212383 

Matrix: (soil/uatu) WATPI Lab S-10 ID: 2005-14A 

Sample vt/vol: 1000 ( g / W  = Lab lilo ID: >D53 1 4  

Lav.1: (lOv/md) mu D8tO R w O i ~ d :  02/01/96 

Moi.tur.: docantd: (Y/H) It 0.t. Ibrtr.Ct.6: 02/06/96 

Concontratod &tract Volumo: 2000 (uL) D8- Aaalytd: 03/01/96 

Injoction Voluw: 1.0 (a) Dilution lactor: 1 

GPC Cloanup: (Y/N) N pH: 7 

CAS NO. ComoUND (W/L Q1: W / W  w/L 

a 

51-28-5 

132-64-9 
12 1-14-2 

7005-72-3 
86-73-7 
100-0 1-6 
126-73-8 
534-52-1 
86-30-6 
10 1-55-3 
118-74-1 
87-86-5 
85-01-8 
12 0-12-7 
86-74-8 
84-74-2 
206-44-0 
129-00-0 

100-02-7 

84-6 6-2 

2 0 7 4 4  
50-32-8 
193-39-9 ' 

5 3-7 0-3 
19 1-24-2 

2,4-Dhitr0phur01 
4-Nitrophonol 
Dibonsofuran 
2,4-D~nitrotolu.n~ 
Diothylphthalata 
4-Qlorophonyl-phuryl other 
lluorono 
4-Nitroanilino 

4,6-Dinitro-2-mthylphurol 

4-Brorophonyl-phonyl.thrr 
Hurachloroknzono 
Purtachlorophurol 
Phmanthron. 
Anthr8Cum 
Cuksola 
Di-a-butylphthalato 
IlWr8nthur. 
Wru- 
ktylbmnty lphthalato 
3,3°-Oichlorob8nzid~ 
knso (a) anthracuro 
Qy-• 
bi.(i-]athyih~i) phtwat. 
Di-n-octylphthalato 
buuo (b) f luoranthono 
buuo (k) f luoranthono 
-O(w pyr- 
D-0 (a, h) M-8- 
m o ( g r h ,  i)puYlw 

Tributylpho8phato 

N - H i t r o 8 d i p h ~ y l h  

I-( 1 ~ 2 , 3 4 1  pyrrrw 

so 
50 ' 

20 
20 
20 
20 
20 
so 

6 
so 
20 
20 
20 
50 
20 
20 
20 
2 0  
20 
20 
20 
20 
20 
20 

5 
20 
20 
20  
20 
20 
20  
20 

- 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
0 
U 
U 
U 
U 

J 

?om I sv-2 3/90 Rov 



- I? 
SPlfflDLATILB ORGANICS ANALYSIS DATA SHEET 

TPCPATIVKL+Y IDQITIIIm COIBOUNDS 
c 

Lab N a w :  d 8 T . m S  Contract: 434286 

Lab Cod.: 'pet cam lo.:  10033 SAS No.: SDG NO.: 212383 

Xatrix: (soi l /vatu)  WATER Lab S-10 ID: 2005-14A 

Samplo wt/vol: 1000 ( g / W  Lab ?ilo I D :  *D5314 

Levol: (lov/m.d) rxm Data R8CdV.d:  02/01/96 

n O i 8 t l l r O :  docantod: (Y/N) N Data Zxtractod: 02/06/96 

Concantratd -act Voluao: 2000 

Injoction V o l u r . :  1.0 (uL) 

GPC Cloanup: (Y/N)  N pH: 7 

Number TIC. found: 19 

CAS HvwBpl 
1. 
2. 
3. 
4. 
5.  
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14 . 
1s. 
16. 
17. 
18. 
19 . 
20. 
21 . 
22 . 
23 
24 
25 . 
26 
27. 
28 . 
29 . 
30 . 

79016 
127184 

AM1yt.d: 03/01/96 

Dilution ?actor: 1 

Bthona, trichloro- 
Bthuta, totrachloro- 
unknown 
UnknQUn 
tmknovn 
fhrknovn 
unknown 
unknown 
unknoun 
unknown 
unknown 
unknown 
unknown 
llnkrovn - 
unknoun 
pnhravn - 
lcortic 8cid, ( tr iphurylphq 

KlRn I SV-TXC 

RT 

4.58 
7.13 
8.74 

19.16 
19.72 
20.26 
21- 94 
22 . 55 
22.61 
22 96 
a3 . 07 
23 22 
23.49 
23.56 
23 73 
24 04 
24 24 
24 55 
3 0 .  97 

BST.’ CONC. 

98 
39 
18 
19 
3 7  
26 
34 
250 
27 
s3 
s10 
970 
180 
280 
12 00 
2 10 
870 
83 
15 

Q 
J J  
J d  
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J J  

lrrJ 1rl.U 
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387 
. - g , s r # G ? L .  

1B 
S-EATILB ORGANICS ANALYSIS DATA 

I 212373 @ Lab Nam: k 8 T .  W U I S  Contract: 434286 I 
SDG No.: 212383 Lab Cod.: Cas. No.: 10033 SAS No.: 

Hatrix: (soil/vator) WATKR Lab S-ph ID: 7005-23A 

Sample wt/vol: 1000 ( a m i )  rn Lab ?ilo ID: >OS313 

Leval: (low/mod) LOU Dato Roc0iv.d: 02/01/96 

a 

% Moisture: dacantod: ( Y / I )  N -to Extract&: 02/06/96 

Concentratd Extract Volw: 2000 (a) Dato Analytod: 03/01/96 

Injection Volumo: 1.0 (a) Dilution ?actor: 1 

CPC Cloanup: (Y/N) N pFi: 7 

108-95-2 
11 1-4 4-4 
95-57-8 
S4 1-7 3-1 
€06-4 6-7 
95-50-1 
95-40-7 
108-60-1 
106-4 4-5 
621-6407 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
111-91-1 
120-03-2 
120-02-1 
91-20-3 
106-4 7-0 
87-0-3 

60-74-4 
131-11-3 
208-96-0 

99-09-2 
63-32-9 

606-20-3 

Phonol 
bi. (a-Chloroothyl) mor. 
2-Chlorophonol 
1,3-Dichloroburt.n0 
1,4-Dichlorokntono 
1,2-D~chlorobontono 
2-llothylphonol 
bi. (2-Chloroisopropyl) o t h u  

N-Ni+rooo-di-n-propyl~na 
Hoxachloroothano 
Ritrokntono 
180 orono 
1-11 ? trophutol 
2,4-Dhothylphonol 
bi. (I-chloroothoxy) wth8no 
a,4-Dichlorophonol 
l,284-Trichlorobonzono 
Maphthalono 
4-Qloroani lino 
~chlorobutadiono 
4-Olloro-3-~othylphonol 
2-thylnaphthalono 
Rlurchlorocyclopantad~ono 
2,4,6-Trichlorophul 

a-Qloronaphtha lono 
2-Nitroanilino 
Dhthylphthalato 
&ana thylonr 
a,$-D E ~ ~ ~ O ~ O ~ U U I O  
3-ilitroanilino 
Acurrrphthono 

4-ll0thylphmol 

2 , 4 ~ ~ ~ ~ c h l O r O p h ~ l  

?om I sv-1 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
50 
20 
50 
20 
20 

50 
20 

ao 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - 
3/90 Rev 



1c 
m I A T I L S  O-CS ANALYSIS M A  

212373 
Contract: 434286 @ fab Nua: a -  

Lab Cod.: w- C.H No.: 10033 SA8 No. :  SDG 100.: 212383 

Hatrix: (moil/watu) WATER Lab -10 ID: 2005-23A 

Samplo wt/vol: 1000 ( Q / W  IQ, Lab ?ilo ID: >DS313 

LAv.1: (low/mmd) rrm Dato RacoiV.4: 02/01/96 

8 nOi8t\uO: docantad: (Y/N) It D 8 b  -8Ct.d: 02/06/96 

Concontratod -act VO~URO: 2000 (uL) D 8 t O  kulytod: 03/01/96 

Injection Voluw: 1.0 (UL) Dilution ?actor: 1 

GPC Cloanup: (Y/N) Id pH: 7 

CAS No. C01800WO (UWL = ww ug/L 
51-284 
100-02-7 
13 2-64-9 
12 1-14-2 
84-66-2 
7005-32-3 
86-73-7 
100-01-6 
126-7 3-8 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
86-74-8 
84-74-2 
206-44-0 
129-00-0 
85-68-7 

2,4-DbittOphonOl 
4-Mitrophonol 
Diburtof w a n  
2,4-Dinitrotoluum 
Diothylphthalata 
4-Chlorophonyl-phanyl othu 
Ilu0r.n. 
4-Nitroanilino 
'k ibutylpho8pbato 
4 8 6-Dinitro-2-wthylp&onol 
N - l t ~ t r O 8 d ~ p h ~ y l ~ h O  
4-Bromphonyl-phmylothu 
Eurachloroknzuro 
Purtachlorophonol 
Ph.nurthrur0 
Anthracono 
carbar010 
Di-n-buty lphtha 1.- 
?luor.nthurm 
pyr.nr 
attylbonr lphthalata 

. - , 3 @ 4 i c h  1 orobonridh 
- Duuo(a)anthracura 

?om I sv-2 

so 
so 
20 
20. 
10 
20 
20 
so 
20 
so 
20 
20 
20 
so 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
5 
20 
20 
20 

20 
20 
20 

ao 

Q 

U 
P 
P 
P 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
u 
U 
U 
U 
U 
U 

r 

3- 



l? EPA SAMPLE HO. h+'L i 
S ~ L A T I L E  ORGANICS ANALYSIS DATA SHBBT fi+ld 

212373 I -ATIVBLY IDBNTIPIH) COMPOUNDS 
*- 

Lab N a n :  'pc3s&Z.UUI8 Contract: 434286 

Lab Cod.: W -0 NO.: 10033 SAS NO.:  SDG NO.: 212383 

Matrix: (soil/vatar) WATtR Lab S-1. ID: 2005-23A 

Samplo v$/vol: 1000 ( g / W  = Lab ?ilo ID: >OS313 

Lov.1: (lov/rod) Urn Dato Rocoived: 02/01 /96  

nOi8tUO: docantod: (Y/N) N Dato -actad: 02/06/96 
Concentratod Extract Volurr: 2000 

Injection Volumo: 1.0 (I&) Dilution ?actor: i 

Data Analytod: 03/01/96 

GPC Cloanup: (Y/N) N px: 7 

a 

e 

1. 
2. 
3.  
4 .  
5. 
6. 
7. 
a .  
9. 

10 . 
11. 
12. 
13 . 
14 . 
15 . 
16. 
17 . 
18 . 
19 . 
20. 
21. 
22 . 
23. 
24 
2s  . 
26. 

28. 
29. 
30. 

a7. 

coII#IuND NAnt 

FORI4 I SV-TIC 

RT EST. CONC. 



lB 
3PaVOUTILZ ORGANIC3 A W U Y S f S  DATA SEEST 

212386 
Lab Nam: -8T. -8 Contract: 434206 a 
Lab Cod.: Cau No.: 10033 SAS No.: SDG NO.: 212383 

Matrix: (soil/vatu) WATER Lab S-1. ID: 02005-04A 

Lab ?ilo ID: >D5370 Sampla wt/vol: 1000 ( g / W  
kv.1: (lav/rrd) mu Date R8COiV.d: 02/01/96 

8 n O i 8 t W O :  docantod: (Y/N) N - Dato Bxtractod: 02/06/96 
Concontrated Extract Volumo: 2000 (ut) Data hla1yt.d: 03/05/96 

Injection Volume: 1.0 (a) Dilution Factor: 1 

GPC Cloanup: (Y /N)  N pH: 7 

CAS NO. COHPomD (UWL or wlltg) u9/L 

108-95-2 
111-4 4-4 
95-57-0 
54 1-73-1 
106-46-7 
95-50-1 
95-40-7 
108-60-1 
10 6-4 4-5 
621-64-7 
67-72-1 
98-95-3 
70-59-1 
08-75-5 
105-67-9 
111-91-1 
12 0-0 3 -2 
120-02-1 
91-20-3 

07-68-3 
59-30-7 
9 1-574 
77-47-4 
8 
9 
9 
8 
1 
108-96-8 
606-20-1 
99-09-2 

106-4 7-8 

83-31-9 

Phmol 
bi8 (2-Chlor00thyl) Rhu 
2 e l o r  0 hanol 

l,4-Dichlorokntono 
l,2-Dichlorobontm~ 
2-mthyl honol 

4-Mothylphonol 
N-Nitro8o-di-n-propyl~ 
Hurachloroathano 
Nitroknzono 
1.0 horono 
2-# P trophonol 
2 4-Dbothylphonol 
b h  (2-Chlor00tho ) mothano 

Naphtha lono 
4-Qloroani lino 
Earachlorobutadiono 

1,3-Dich P orobontono 

bi8 ( 2 4  P oroirnopropyl) 0th- 

2,4-Dichlorophmo Y 
1 8 2 , 4 ~ i C h 1 0 r O h n ~ ~  

3-Uitroanilino 
Acuuphthono 

mRx I sv-1 

- 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
so 
20 
50 
20 
20 
20 
50 
20 

U 
U 
U 
U 
U 
U 
0 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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212386 

1c 
88QPOLATfLS ORGANICS AWUYSIS DATA SHEET 

P 

Lab Namo: -8T. Contract: 434286 e 
Lab Cod.: 'Eet -0 No.: 10033 SAS NO.: SDG N o . :  212383 

Matrix: (moil/wtu) UATBR tab S-1. ID: 02005-O4A 

Sampl. vt/vol: 1000 ( g / W  = Lab ?ilo ID: >DS370 

k v o l :  (lov/Hd) m Dato Rocaivod: 02/01/96 

8 HOi8tlXO: docantod: (Y/N) N . Dato 8xtract.d: 02/06/96 

Concantratod &tract Voluu: 2000 (UL) Dato Analyzod: 03/05/96 

Injoctfon Voluu: 1.0 (a) Dilution ?actor: 1 

CPC Cloanup: (Y/N) N pH: 7 

CAS m. coII#IowD (UWL or u g / w  ug/L 
A s l  c - .  Q 

5 1-2 8-S 
100-02d7 
132-64-9 
12 1-14-2 
84-66-2 
7 005-72-3 
86-73-7 
100-01-6 
12 6-7 3-8 
534-52-1 
8 6-3 0-6 
101-55-3 
118-74-1 
87-86-5 

120-12-7 
86-74-8 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

as-01-8 

2,4-Dinitrophu101 
4-Nitrophonol 
Diknzofuran 
2,l-Dinitrotoluono 
Diothylphthalat. 
4-Chlorophonyl-phony1 o t h u  
tluorono 

Tributy lphosphato 
4,6-Dinitro-2-rrthylphurol 

4-8rowphonyl-&nylothm.r 
Hox8chlorobmrono 
Pmntachlorophanol 
Phumnthrono 
Anthracmo 
carbazol. 
Di-n-but lphthalato 

-0 Butylburz lphthalato 
buuo (a) urthracm. 

bb(2-Eth lhruryl) tbalatm 
Ory-0 

Buuo (b) f luoranthono 
knzo(k)fluoranthono 
Bum0 (a) pyrmo 

D-o (a, h) anthra- 

4-NitrOaniliM 

N-Nitro8odiph.n 1 - b  

tluoran tK m o  

3,3'-Dich 1 oroburridino 

eh Di-n-octy 1 phthala 0 

mano ( 1 , 2 , 3 - d )  pyrum 

b.n20(9rh,i)WWl- 

~ 

50 
50 
20 
20 
20 
20 
20 
50 
20 
50 
20 
20  
20 
50 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

5 
20 
20 
20 
20 
2 0  
20 
20  

?om I sp-2 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

J 
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. - -  

I? m w  ORGAlffCS AwALYSI8 DATA SEEBT 
7-  I D ~ I ? I ~  C01QIOflW08 
$42 

r: . 
Lab N a w :  (2968T.EMIS Contract: 434286 

a 

e 

Lab Cod.: C.u No.: 10033 

Matrix: (moil/mtor) WATER 

Sampl. vt/vol: 1 1000 ( g / m  

kvol: (lou/nd) fxIw 

8 HObtur.: dacantod: ( Y / I )  I 
Concantratod mtract Volmo: 2000 

Injoction Volurr: 1.0 (a) 
GPC Cloanup: (Y/W) M pli: 7 

n \ n b . r T I C .  Found: 22 

1. 
2. 
3. 
4 .  
5 .  
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
1 4 .  
1s. 
16 
17 
10 . 
19 . 
20 . 
21. 
22 . 
23. 
24 
2s. 
26 
27 
28 
29 . 
30 

75854 
563804 

1569502 
79016 

127184 
2S013165 

*. - -  

387 -a 

SAS No.: .SDG NO.: 212383 

L.b S-1. ID: 0200S-04A 

Lab ?ilo ID: >OS370 

08- R R C d V d :  02/01/96 

Data =act&: 02/06/96 

DatO An8lyZ.6: 03/05/96 

Dilution ?actor: 1 

W U N D  NAMB 
~~~ ~~ ~ 

2-Bututo1, 2-rothyl- 
3-Mothyl-2-butanono 

muto, trichloro- 
mono, totrachloro- - - 
XMOU of  totrachlorophanol 
unknaun 
onlrnam 
ftala#vn 
oahrcrvn 
tlnh#un - 
thrlarovn 
uamum 

3-purtur-2-01 

phmol , ( 1,ldirothylothyl) - 

SEEi 
oxide, triphuryl- bT I 

-.e- :4 - 

Rp 

4.74 
5.12 
5.70 
6.13 
8.78 
20.80 
21.06 
22 18 
22 . $2 
23.96 

24 93 

25.21 

25.56 
25.79 

24 . sa 
25.04 

25.47 

26.oa 
26.ia 
26.24 
26.54 
33.53 

EST. CORC. 

17 
1s 
17 
85 
35 
45  
12 
11 
12 

9 
59 
18 

130 
57 0 

38 
75 

1200 
47 
15 

680 
19 

9 

0 

JB3 
-A) 
J d  
J r 3  

- 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

L J  
luJ 3.& 

mm I W - T I C  3/90 Rov 



@ I a b N - : . & 4 ? * - 8  Contract: 434286 

SDG NO.: 212383 Lab Cod.: Tct C.mo NO.: 10033 SAS N o . :  

Instrument ID: 59702E 
Lab Pi10 ID: >E9668 Init4 -lib. Dato(rn) : 02/07/96 

Calibration Dato: 02/09/96 T i m o m  

Hoatod Rr-0: (Y/N) N Init. Calib. Thorn: 

GC Colurn: OB624 ID: 0.53 (n) 

cb 
Br 
Vi 
01 
U. 
Ac 
ca 
1, 
1, 
tr 
Ci 
cb 
1, 
2- 
1, 
ca 
Vi 
Broiodichloromthano 
1,2-Dichloro ropano 
cis-1 3-Di tJ oropropono 
Trichforoothono 
Dhromochloronthum 
1,1,2-Trichloroothano 
Bmtur. 
trana-l,3-Dichloraprop.n. 
Bromoform 
4 -Il.thyl-2-p.n+Uroj10 
I-Ho%anozm 
'htr8cblomatham 

h1 ot~mr COBDO- ma8t moa 

,oromthan. 
momothano 
iyl chlorido 
,oroathano 
hhyluro Chlorido 
tono 
'ban Dirulf id. 
,-Dichloroothono 
,-Dichloroothano 
~na-l,2-Dichloroothono 
1-1,l-Dichloroathono 
,oroforB 
~-Dichloroothano 
Lutanono 
, , 1-Trichloroothano 
'bon Totrachlorfdo 
ivl Acotato 

lm - 
.711 

1.144 

.514 
1.174 
240 

2 . 790 
1.00s 
1.947 
1.142 
1.241 
2.350 
1.278 

. 380  

.662 

.676 

.482 . 778 . 366 

.647 . 493 
1.214 

.SO3 . 847 

.553 
1.114 
.360 
230 

.543 
816 

1.039 
1.051 

. 4 0 S  
e 866 . 509 

m 

768 

W O 5 0  

668 
1.343 
1 . 052 . 676 
1.341 
' 0263 
3 . 457 
1.169 
2.332 
1.362 
1.426 

- 

2 737 
1.496 
426 
726 
740 . 534 . 770 
390 
648 . 501 

1.171 . 501 
.970 . 601 

1. 000 . 369 . 2S9 . 526 
890 

1. 050 
1.109 . 430 . 937 

.54a 

EKm - FORM VI1 VOA 

10: 23 

7um- 
RR? 

100 . 100 
- 

. io0 

.200 

. 200 . 100 
100 . 100 
. 200 
0 200 
.3oa . i o 0  . io0 
so0 . ioa . loa 
. 20a 
. 4oa . soa . loa . 30a 
3oa 

T n  

. so0 

*D 
22.2 
- 
# 
17*8 
23.9 
16*3 
19.6 
19.2 
14.9 
16.5 
17.0 
.12 3 
9.6 
9.5 
10.8 
1.0 
6.5 
01 

1.6 
3.6 

03 
14*6 

8.6 
10.2 
2.6 
1205 
3.1 
9.1 
1.1 
5.5 
6*2 

. 8.3 
7.7 

0.10. 

12:42 

m 
QD 

25.0 
25.0 

- 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 

25.0 
25.0 
25.0 
25. 0 
25.0 
25.0 
25.0 

25.0 
25.0 
2% 0 
25.0 
25.0 
25. a 
25.a - 

b 
8 

3/90 



7A-1 
VOLATILE CONTINUING CALIBRATION WQt 

_I 

Xnatrummt ID: 597011 Calibration Dato: 02/09/96 T i n a )  
W 

Lab ?i lo  I D :  >E9668 

H0at.d Purgo: (Y/W) I In i t .  Calib. Tho.: 10:13 

In i t .  C a l i b .  Dit.(.) : 02/07/96 

12:42 

GC Column: DB624 ID:  0.53 (n) 

TolUU1.48 0971 0869 
4 -Bromo f 1 uorobonz ana 
1, 2-Dichloroothano44 1.051 1.175 

FORM V I 1  VOA-2 3/90 



387 u 
VOLATILE ORGANICS ANALYSIS DATA SEEXT . 

1 

Lab Nan.: m S  I I 212439 
Contract: 434286 

Lab Cod.: TC? -8. No.: 10033 SA8 No.: SDG NO.: 212383 

Matrix: (aoil/wator) wATZR Iab Samplo ID: 02005-1OA 
Saaplo wtpol: 5 (QDl) Lab Pi10 ID: >E9650 

hV.1: (lOW/BOd) Dato Rocoivod: 02/01/96 
8 Moisturo: not doc. 'Dato Ana1yr.d: 02/07/96 

GC COlUrn: DB624 ID: 0.53 ( P I  Dilution Factor: 1 

Soil Aliquot Vol\no: soi l  Extract Volumo: (U) 

74-87-3 
74-03-9 
7 5-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
7 5-3 5-4 
75-34-3 
156-60-5 
156-59-2 
6 7- 6 6- 3 
1 07 -0 6-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 

78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
75.2s-a 

7 5 - a ~  

79-3 

108-96-7 
100-4x04 
100-42-5 

ororothano 
momothano 
ryl chlorido 
I oroothano 
hylono Chlorido 
ttono 
'ban Diaulf id. 
,-Dichlorootheno 
,-Dichloroothano 
ura-l,2-Dichloroethon~ 
1-1 , 2-Dichlor00,thono 
.orofom 
!-Dichloroothano 
ktanono 
, , 1-Trichloroathano 
W n  Totrachlorido 
iyl Acatato 
med ichl or omothano 
I-Dichloro ropano 

.chioroethono 
~rarochloromothano 
, 8 a-Trichloroothano 
LSUm 
uu-1 3-DichloroprOp.no 
noform 
bthyl-2-pontanono 
taxanono 
~~chloroothono 
l8 2,2-Totrachloroothano 
1u.n. 
~orobontono 
rylbanaeno 
rr.n. 

1-1 3-Dich P oropropum 

10 
10 
10 
10 
2 
60 
10 
10 
10 
10 
10 
10 
10 
6 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

PORW I VOA 

U 
U 
U 
U 
BJ 
B 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 

3/90 Rov 

1 n s  



-7 Xyleno (total) * -RX I VOA-2 

10 



EeF 387. 

-=D= I I 
18 

VOUTIM ORGANICS ANALYSIS UTA SHEtT 

212439 
~ A ~ L Y  IDENTIFIED CQKPOUNWI 

0 L a b N a n . :  m S  Contract: 434286 

tab Cod.: TCT . Cam. No.: 10033 SAS No. : .S#; NO.: 212383 

Hatrix: (soil/vator) WATER Lab Sarapl. ID:  02005-1OA 

>E9650 

IAv.1: (low/r.d) W Data R8c.iv.d: 02/01/96 
'Data AnalYS.6: 02/07/96 

Lab Fila ID: Sample wtlvol: 5 (Wall = 
lfoisturo: not d e .  

CC Column: D8624 ID: 0.53 (m) Dilution ?actor: 1 

(UL) Soil Aliquot Volua.: . Soil Extract Volumo: (UL) 

Number TICS found: 3 

CAS NvlcBtR 

1. 1120214 
2. 
30 112403 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

--- 

11. 
12 
13. 
14 . 
1s . 
16 . 
17 . 
18. 
19 . 
20 . 
21. 
22 . 
23. 

. .- 
29. 
3 0 .  

mm I VOA-TIC 

RT 
6 
6 

10 

000129 

3/90 Rov 



r 

u 
VOUTIU ORGANICS ANALYSIS DATA S H Z a  

I 212370 I Contract: 434286 

Lab Cod.: 'Tc3 a.0 No.: 10033 SAS NO.: SDO NO.: 212383 

Matrix: (aoil/wator) W A ~  Lab S-10 ID: 02005-20A 
Samplo wt/vol : 5 (g/rl) Lab Pilo ID: >E9654 

Lovol: (low/mod) fl)fl D8tO R.cOfV.d: 02/01/96 

Xoiaturo: not doc. 'Dato Analyrod: 02/07/96 

GC COlUman: OB624 ID: 0.53 (m) Dilution P8ctor: '1 
Soil Extract Volumot (a) Soil Aliquot V o l u w :  

74-8 
74-8 
75-0 
75-0 
7 5-0 
67-6 
75-1 
7 5-3 
75-3 
156- 
156- 
67-6 
107- 
78-9 
7 1-5 
56-2 
108- 
7 5-2 
78-0 
1006 
79-0 
124- 
79-0 
7 1-4 
1006 
7 9-2 
100- 
591- 

79-3 
108- 
loo= 
100- 
100- 

ia7- 

7 
3 
1 
0 
9 
4 
S 
S 
4 
6 
S 
6 
0 
3 
S 
3 
0 
7 
7 
1 
1 
4 
0 
3 
1 
S 
a 
1 
1 
I 
I 
9 
4 
4 

-3 
-9 - 
-4 
1-3 
-2 
-1 
1-0 
1-4 
-3 
10-5 
19-2 
1-3 
16-2 
-3 
1-6 
-5 
6-4 
-4 
-5 
-01-5 
-6 
8-1 
1-5 

,-02-4 
-a 

e. I+* 

'6-7 
1-4 
2-5 

Chloromothano 
Broromothano 
Vinyl chlorido 
Chloroothano 
mthylur. Chlorido 
Acotono 
Carbon Diaulfido 
~,l-Dichloroothono 
1, l-DkhlOrOOthaM 
tr8na-l,2-Dichloroothono 
c~8-1,2-DiChlorOOthOnO 
Chloroforr 
1,2-Dlchloroothano 
~-~utanono 
1, 1, 1-Trichloroethano 
Carbon Totrachlorido 
Vinyl Acotato 
Brarodichlororethano 
12-Dlchloro ropano 

Trichloroothono 
Dibtorachloromethano 

Donson. 
~uu-183-Dichloroprop.no 
Bromof 0- 
4-Hothyl-2-pontanono 
a-Eo%anono 
2.tr8chloroothano 
1, 1,2 2-Totrachlorooth~~ 
roluum 
01orobonzono 
Ethylburtono 
8 t m m  

cis-l, 3-Dich P oropropono 
1, 1,3-TrichloroothanO 

10 
10 
10 
10 
2 
32 
10 
10 
10 
10 
10 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
BJ 
B 
U 
U 
U 
U 
U 
U 
U 

11 
U 
0 
U 
0 
U 
0 
U 
0 
U 
U 
U 
U 
U 
U 
U 
U 
0 
U 

J 

b 
I 

?Om I VOA 3/90 Rov 
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VOUTILB ORGAWICS ANALYSIS DATA SHEET NO . 

I I 
#I 947c 

I 212370 I fab N-8 e n .  IAUIS Contract: 434286 

Matrix: ( s o i 1 / i t a t )  WATKR 

Saaplo vt/vol: 5 (g/=l) = Lab ?I10 ID: >E9654 

Lab Coda: .W NO.: 10033 SA3 NO.: SDG NO.: 212383 

Lab Sanpla ID: 02005-20A 

k v o l :  {lov/aad) Dato Racaivad: 02/01/96 

Data Azmlyted: 02/07/96 

GC CO~UBII: DB624 ID:  0.53 (Q) Dilution Factor: 1 

Xoistura: not dac. 

Soil  txtract Volu~a: (W Soil Aliquot Vollm.: 

1330-20-7 Xylan. ( total)  

?om I VOA-a 

10 
- 
U 

I 
I 

- 
3/90 

> 

Rev 
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1II 

VOLATILE ORGAWICS ANALYSIS DATA SHEET 
TQlTATfMLY IDENTIFIED 

fab 8-8 froof8 Contract: 434286 

Iab Coda: C.U NO.: 10033 SA9 NO.: SDG HO.: 21.2383 

Matrix: (soil/mtar) WATXR fab 9-10 ID: oaoo5-ao~ 
Sarpl. wt/vol: 5 (g/d) )Q1 Lab ?ilo ID: >E9654 
kvol: (lov/rod) mW Dato m i v o d :  02/01/96 

GC Column: OB624 ID: 0.53 (n) Dilution Factor: 1 

a Moiaturo: not doc. * D a h  -1yt.d: 02/07/96 

Soil Aliquot VolUDo: Soil Extract Voluw: (UL) 

Nurab.r TIC8 found: 0 

1. 
2. 
3. 
4 .  
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13. 
14. 
15. 
16 . 
17. 
18 . 
19 . 
20 . 
21. 
22 . 
23. 
24, 
2s. $T 

26 3:  
5:- -- 27 e 

28 

3 0 .  
29 . 

COXPOUND NAHE RT BST. CONC. Q - 
b 
I 

?ORM I VOA-TIC 3/90 Rev 



u 
VOUTItlr 0RG)rNIcS ANALYSIS DATA 

tPA SAMPLE NO. 
1 1 VBLK3682 

Contract: 434286 

Lab Cod.: TCT NO.: 10033 S M  NO.: S#; NO.: 212383 
Xatrix: (soil/vator) WATER Lab Samplo ID: MA3682 
Sample wtjvol: 5 ( g / W  Lab ?ilo ID: >E9648 
Invol: (low/mod) LOU Data Roc0iV.d: 
8 Xoisturo: not doc. Date ArU1yS.d: 02/07/96 

GC COlUmn: DB624 ID: 0.53 (m) Dilution ?actor: 1 

Soil Extract Voltmot (UL) Soil Aliquot Volum.: (UL) 
CAS NO. CoXPomD (ug/L Or UWltg) ug/L Q 

e 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
7 1-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
1006 1-01-5 
79-01-6 
124-48-1 
79-00-4 
71-43-2 
10061-02-6 
75-2s-2 

127- 

108-90-7 
100-4s-4 
10042-5 

79-3 =@ 108-88-3 

chloromothano 

Vinyl chlorido 
chloroothano 
Xothylono Chlorido 
Acotono 
Carbon Disulfide 

1 , 1-Dichloroathano 
tra~-1,2-Dichloroothono 
ci8-1,2-Dichloroothono 
chloroform 
1 # 2-Dichloroathano 
2-Butanono 
1 1, I-Trichloroothano 
Carbon Totrachlorido 
Vinyl Acotato 
Bromdichloromothano 
1 I-Dichloro ropano 
Trichloroathono 
Dibroaochloromothano 
1, 1,tJPrichloroothana 
-2- 

W f  o m  
44tothyl-2 -pntanono 
I-Euunono 
?mtrachloroeth8no 
l,1,2,2-T~trachloroethan. 
rolumo 
'Chlorob.nron~ 
Ethylkn+uro 
styrum 

Bromo~othano 

1 # 1-Dichloroathono 

cis-1, 3-Dich P oropmpono 

~UI8-1,3-DichlOrOp~~W 

10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 

- 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
tJ 
tl 
U 
U 
U 
U 
U 
U 

U 
U 
U 
0 

.. 
PORn I VOA 3/90 Rev 
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u - 2  BPA SAXPLE NO. VOIATILt O R G M I W  ANALYSIS DATA SHEET 

i vbwU682 I Lab Maw: TcpIa. -18 Contract: 434286 e 

0 

Lab Cob.: Tcp -8. No.: 10033 SAS NO.: SDC Woe: 212383 . .  
Matrix: ( s o i l / u r t o r )  WATBR Lab SarplO 'ID: WA3682 

Sampla vt/vol: 5 (W.1) ItL Lab ?ilo XD: >E9648 

Invol: (lov/rod) WW a t 0  R8COiV.d:  

Xoiaturo: not doc. .at. Analyrod: 02/07/96 

GC C O l u U r :  OB624 ID: 0.53 (m) Dilution Factor: 1 

(UL) S o i l  Extract ~olumo: (UL) S o i l  Aliquot Volumo: 

~~ 

1 3  3 0-20-7 %yluro (total) 

FORM I VOA-2 

10 

Q 

P 

- 
3/90 Rov 



. i 
c 

c1. 38? 
11 EPA SAXPLE NO. VOLATILZ OIEGAIIICS ANALYSIS OATA S m  . 

I I TXNTATIVBLY IDtWTI?IBD 
NU: TCP-OT. m S  . Contract: 434286 I vBLx3682 I 

Lab Cod.: 'TCT C.8. NO.: 10033 SAS NO,: SDG NO.: 212383 - 

Matrix: (aoil/vator) WATKR Lab S-1. ID: =A3682 

5 (g/W = Lab Pilo ID: >E9648 Samplo vt/vol: 

Uv.1: (lOW/rn.d) rxHl Dat. R0c.iv.d: 
a Hoimturo: not doc. .Data k u 1 y t . d :  02/07/96 

CC Column: DB624 ID: 0.53 (m) Dilution Factor: 1 
Soil Extract V o l u m :  (ut) Soil Aliquot V o l u r . :  

Numbor TIC8 found: 2 

1. 
2. 
3. 
4. 
5. 
6. 
7 .  
8 .  
9. 
10 . 
11 . 
12. 
13 . 
14. 
15 . 
16 . 
17 . 
18 . 
19. 
20 . 
21. 

23 
24 

220, 

25 . 
26. 
27 . 
28 . 
29 
30. 

RT 
23 . 04 
29.14 

BST. CONC. 

14 0 
8 

?OM I VOA-TIC 3/90 Rev 



u 
VOLATILE ORGANICS ANALYSIS DATA SEKST 

@ mI.wrTm-$T.tl)llfs Contract: 134286 

Lab Cod.: 'Tcr No.$ 10033 SAS NO.: SOG NO.; ai2383 

Matrix: (ooil/wator) WA- Lab Sarplo ID: NSA3663 

Sampl. Vtpo1: 5 (g/W 1QI Lab l i l o  ID; >E9657 

hvo l :  (low/mod) W mt. Roc0iv.d: 

8 Moioturo: not doc. m t ~  kra1ys.d: oa/oa/gs 

CC COlUrn :  DB624 ID: 0.53 (n) Dilution ?8ctor: 1 

Soil &tract V o l u n o :  (a) Soil Aliquot Volumo: (-1 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
15 6-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-13-5 
108-05-4 
75-2794 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
7 1-4 3 -2 

7s-as-* 
.10061-02-4 

79-3 
108- 
1 0 8 4 e 7  
100-41-4 
100-42-5 

chlotawthano 
-mothano 
Vinyl chlolrido 
C h l O ~ t h r n .  
~o thy lono  Chlorido 
Acotono 
Carbon Dimul f id0 
1 , 1-Dichloroothuro 
1 , 1-Dichloroothano 
tram-1, I-Dichloroothum 
~ i ~ - l , 2 - D k h l O ~ t h ~  
a i l o ro fo r r  
1 , 2-Dichlor00thano 
a-mtanono 
l,l ,l-Trichloroothano 
Carbon Totrachlorido 
Vinyl Acetato 
Brorodichloromotharu 
1 2-Dkhloro ropano 
~r ich ioroothono 
Dibroaochloromoth.no 
1 # 1 # l - T r i c h l O r O a ~  
mnsuw 
m - 1  , 3 - D i c h l o r o p m  
Iraoforr 
4-g.thy1-2-pontanono 
2-%uturono 
'htr.chloroothono 
& 1, 2 , 2JTotrachloroothano 
rnluono 
Qlorobmtono 
mylbonsono 
8- 

cia-1 3-Dich P oropropun 

10 
10 
10 

& 10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

?Om I VOA 3/90 Rov 

1 0 0  
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u - a  

VOUTILE ORGANICS ANALYSIS MTA S m  

Contract: 434286 

tPA S W L B  NO. 
I I 

I I -IS3683 
Lab Cod.: ;rcr NO.: 10033 S M  NO.: SDG # O s :  212383 
Matrix: (soil/vator) WA- 

Samplo vt/vol: 5 (g /W , ' Lab ?ilo ID: >E9657 

Lab Samplo ID: CVJA3683 

k v o l :  (low/nod) Dat. Roc0iv.d: 
Moisturo: not doc. -Data krr1yt.d: 02/08/96 

CC C o l u m :  DB624 .ID: 0 . S  (U) Dilution lactor: 1 

(W Soil Aliquot Volua.: Soil m r a c t  Voluro: (W 
CAS NO. ConPouND 

~ 

13 3 0-2 0-7 Xylono (total) 

?om I VOA-2 

- 

10 

0 - 
U 

- 
3/90 

008237 

i 

Rov 



u gpA SAMPLE NO. 
VOUTILIC ORCAWICS ANALYSIS DATA SfltFp 

i m u 3 6 8 3  I TQCPATmLY I D ~ I l I B D  

Contract: 434286 

Lab Cod.: Tc) -8. NO.: 10033 SAS NO.: S#i NO.: 212383 

Matrix: (aoil/wator) WATER Lab Samplo ID: MSA3683 

fAv.1: (low/mod) Urn Dato Rocofvodt 
Sanplo wt/vol: 5 (g/d) la U b  ?ilo ID: >E9657 

Noirturo: not dec. Dam kralY2.d: 02/08/96 

GC Column: DB624 ID: 0.53 (m) Dilution Factor: 1 

Soil  Extract Volumo: (a) S o i l  Aliquot Volum.: 



,:A. 

Contract: 434386 1 712360 

Lab Code: e C.w No.: 10033 SA8 NO.: SDO NO.: ai3383 

Matrix: (aoil/mtor) UATBR L8b S-le ID: 02005-lu 

Sample vt/vol: 5 (WU) 
Lav.1: (lov/wa) IILIW ~lt. mi-: 03/01/96 

8 ) (Oi8t~1~.:  not doc. Dato Axnlya.4: 02/07/96 

GC Column: DWl4 ID: 0.53 (n) Dilutioa ?actor: 1 

>t9651 Lab ?ilo ID: 

Soil  Extmrct V o l u n :  (-1 soil uiqpot V o l u w :  

74-87-3 
74-83-9 
75-014 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75=35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 

1006l-aa-a -- 
n4+a 

e .  

10840-7 
100414 
100-41-3 

Chloromethane 
Brarowthane 
Vinyl chloride 
Olosoathane 
mthylona Chloride 
kotono 
cubon Di8ulfide 
1, l-D~chloroathano 
1,l-DIchlO-thW 
truu-1, I - D i c h l ~ ~ + b m r  
cim-lr2-Dichloroathano 
Chloroform 
1,2-DfchlonnthUIO 
2-Dut8none 
l,l,l-Trichloroa.thurr 
Cubon Tetrachlorid. 
V W l  Acetate 
~ i c h l o r o m a t u n a  
1 l - D i C h l ~ r O  

hicbloroethane 
Dibtorrochlorawthum 
l,l#l=Tr~ChlO~.thurr 
)rruun 
~ - l I 3 - D i c h l o r o p ~  
horof orm 
4+othyl-I-p.ntanona 
a-ilrruron. 
'Ihtrrchlorootheno 
~ , l , ~ , i - T ~ t r a c h l o ~  
wuum 
Qfotoburtane 
=4-- 
=Y-- 

&-le 3-DfCh P 0roprap.rw 

10 
10 
10 
10 
3 
10 
10 
7 

10 
5 
10 

10 
7 
10 
10 
10 
10 
10 
650 
10 
10 
10 
10 
10 
10 
10 
90 
10 
10 
10 
10 
10 

a 

2 

000233 

0 
0 
0 
0 
0 

3/90 R.v 

3,+$ 
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lA-2 

I I 212360 Contract: 434286 
3- I& M m :  - 0  UIDTb 

SDG 100.: 212383 Lab Cod.: *- c.U NO.: 10033 SAS NO.: 
mtrlw: (.all/vator) wAwm Lab 8-10 ID: 02004-1U 

(g/U) = Lab ?I10 ID: >B9631 
L.v.1: (lov/rwb) rarr D8- ROcdV.4: 02/01/96 

.D8b  kulyS.4: 02/07/96 

Sarpl. vt/vol: b 
- 

Molsturo: not doc. 

GC ColuUr: DE624 ID: 0.53 (P) Dilution ?actor: 1 
SO11 ==act v01-t (-1 S o i l  Aliquot V o l u w :  

CAS NO. 

1330-20-7 Xylun (total) 

mm I WM-2 

10 
- 
P 

- 
3/90 



GC Col-ar OB624 IDI 0.W (I) Dilutioa 'I8ctorr 1 

I I I I I I 
I c u m  I -- I m I u3T.coIIc.I 0 I 
( ~ o o o o ~ o ~ ~ m ~ o ~ ~ ~ ~ ( o ~ o ~ o o o o o ~ ~ o ~ ~ - = - = = o = o o ~ o o o ~ ~ o o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
I 1. I- - I u.93 I 13 I J 1% 
I 2. I I .  I I I 
I 3. I I I I I 

I s. I I I I ' I  
I a' I I I I I 
I 7 .  I 1 1 I I 
I 8 .  I I I I I '  
I 9 .  I I I I I 
I 10. I I I I I 
I 11. I I I I 1 
I 12. I I I I I 
I i t .  I 1 I I \ 
I 14. I I I I I 
I %S. I I I I I 
I- 16. I I I I I 
I 17. I I I I I 
I 10. I I I I I 
I 19. I I I I I 

I I I 
I 

I 
I I 

I ao. I 
I 8a* I .  I . I I I I 

I I 
t 2a. 8 

I I 
I I I I 
I I I I 

1 I I I I 
I I I I I 

I I I I 
t ? I I 
I I I I 

I I 

I 4. I I I I b I  

I a8* r 
I 19. t 
I 3 0 .  I 
I I 1 I 



U b  N . w r  -8 

P 
P 
P 
U 
U 
m u a  
0 
U 
U 
U 
U 
U 
0 
0 
U 
U 
U 

u '  

I 21a360 DL I Contract: 434386 

Lab Cod.: 'Tcr c.w No.: 10033 SA8 No.: 8Do Moot 212383 
Matrix: (aoil/vrtu) UATXR frb S u p 1 0  ID: 02005-1lA 
Sampl. vr/vol: 5 ( W U )  frb ?ilo ID$ >E9659 

Uv.1: (lov/Hd) Im D8tm Racdvd: 02/01/96 

74 
74 
7s 
7s 
7s 
67 
7s 
7s 
7s 
19 
1s 
67 
lo 
71 
71 
56 
10 
7s 
71 
10 
79 
12 
79 
71 

7J 

SI 
la 
71 

i a  
ia 

i a  
ia 
ia 
ia 

so 
so so so so 
43 so so so 
so 
so 
SO 
so 
so 
SO 
so 
so 
so 
so 
so 
510 

SO so 
50 
so 
so so so 
66 so 
SO so 
50 
so 



SDG NO.: 212383 Lab Cod.: 'Tcr Ita.: 10033 SA8 No.: 

Matrix: ( . o i l / ~ t o r )  UAm Ub -1. ID: 01005-1U 

Sa4310 *pol :  5 (Wrf) = Lab ?I10 IDS BB9659 
Lev.1: (lou/nd) uI1 0.- Rmoivada 01/01/96 
8 Hoistur.: not doc. 'Data Analymdt 01/08/96 

GC C o l u m t  DM14 ID% o m  (n) Dilution hatot t  5 

Soil Extract Voluwr (-1 soil Aliqwt 9 0 1 ~ :  

30 7 
c 

?om I mu-2 3/90 R.v 
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u 

ORGANICS ANALYSIS DATA SEBST 

I.w: &. -8 Contract: 434286 

mb cod.: 'Tc) NO.: 10033 SAS NO.: s#; NO.: 212383 

Matrix: (ooil/mtar) WATZU Lab 9-1. ID: 02005-20A 
Sampl. *pol: S ( g / = l )  Lab ?ilo ID: >E9654 

Ir.v.1: (lov/wd) z m  D.+. R8CdV.d:  02/01/96 
Hoiotuto: not dac. 'Data Arulyrd: 02/07/96 

GC Coluur: OB624 ID: 0 . s  (n) D i h t i o n  Factor: 1 
Soil EXtr.ct Vel-r soil Aliquot Voluw: 

74-87-3 
74-83-9 
7s-014 
75-00-3 

67-64-1 
75-15-0 
7s-35-4 
75-34-3 
lS6-604 
lS649-2 
67-66-3 

78-93-3 
71-SS-6 
56-23-3 
108-OS-4 
7 5-2 7 -4 
78-87-5 
10061-014 
79-01-6 
124-48-1 
79-00-3 

75-09-1 

107-06-1 

.- 

I 
Olloronthano 
~rwmomothano 
Vinyl chlorido 
C l ¶ l O ~ t h 8 n .  
Nothylono Qlorido 
Acotono 
Carbon Dhulfid. 
1,l-Dichloroethono 
1,l-Dichlorootham 
t~-l,2=Dichloroothum 
d S - l 0 2 - D i c h l ~ ~ t h ~  
Qlorof 0- 
1,2-Dichloroothano 
2-But8nono 
l,l,l-Trichloroothmo 
Carbon Tetrachloride 
V-1 Acotata 
~ i c h l o r o m o t h a n o  
1 a-Dichloro ropana 
hichlonntheno 
Dibromochlororrthu%o 
l,l,a-Trichloroo~ 
buuum 
tt.ru-1,3-Dichloropropum 
)prarof O r B  
44mthyl-2-p.ntanono 
a-8.rurono 
~ c h l o r o o t h o n o  
S, 1,1,2-Totrachlororthurr 
'2lolUUbO 
~orebont.n. 
Bthylbuurno 
at- 

&-1,3-Dich P o r o p r o p . ~  

FQRH I VOA 

10 
10 
10 
10 
2 
32 
10 
10 
10 
10 
10 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

U 
U 
U 
U 
w 
B 
U 
U 
0 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
TJ 
TJ 
U 
U 
0 
U 
U 



110 #r 047c u - 2  
WUTIU ORGANICS ANALYSIS DATA S m  

I 212370 
Contract: 434286 I 

Lab cod.: C... MOO: 10033 S l l s  NO.: SDG NO.: 212383 

H8tr iX :  (8dl/V8t.r) #- Llb S-1. ID: 02005-20A 

Sampl. vt/vol: 5 (g/U) Lab lil. ID: >E9654 

fAv.1: [lov/..4) m Data Rocoivod: 02/01/96 

8 X O i 8 t l U * :  not doc. Dato An8lyr.d: 02/07/96 

CC Column: DB624 ID: 0.53 (n) Dilution lactor: 1 
Soil w k 8 &  VOlrrrW: (UL)  Soil Aliquot VoluD.: 

1330-20-7 Xyl- (total) 

. . ._ .. _ .  

10 1 

mlW I VOA-2 3/90 R.v 



I 

, e  

3 8 7 .  

*lc, 
no 

I ai2370 I Contract: 434286 

NumborTICafound: 0 

1. 
2. 
3.  
4. 
S. 
60 
7. 
8. 
9. 
10 . 
11 0 

12 . 
13 
14 
1s . 
16 
17 . 
18 
19. 
20. 
21. 
22 . 
23. 
24 
13. 
26. 
27 . 
28. 

RT m?. CONC. 

3/90 R.v 

29 . 
30 



Lab Cod.: d c.W Horn: 10033 SAS NO.: SDG NO.: 212383 

Xatrfx: (.oil/tmtor) WATER L8b 8-10 ID: 02005-OU 
Sampl. vt/vol: 5 ( W d )  1Q1 I& ? i l O  ID: >E968 1 
kv.1: (lov/mod) fiow D8- m i V . 4 :  02/01/96 

8 Hoimturo: not de. m y S d :  02/09/96 
CC Column: DE624 ID: 0.53 (mm) DUutiorrI8ctor: 1 

Soil Rxtract Voltma: (-1 soi l  Aliquot Voluw: 

7 
7 
7 
7 
7 
6 
7 
7 
7 
1 
1 
6 
I 
7 
7 
¶ 
I 
7 
7 
I 
7 
1 
7 
7 
a 
7 
1 
! 
1 
7 
I 
1 
1 
1 

'4-67-3 
'4-83-9 
'5-01-4 
'5-00-3 
5-09-2 
i7-64-1 
'5-15-0 
'5-35-4 
'5-34-3 
56-60-5 
S6-Sg-2 
b7-66-3 
.07-06-2 
'8-93-3 
'1-55-6 
16-23-5 
.08-05-4 
'5-274 
'8-874 
,0061-01-5 
'9-01-6 
,24-48-1 
'9-00-5 
'i-43-a 
b - l - 4  

.00-41-4 
bm4a-S  

10 
10 
10 
10 
3 
12 
10 
5 
1 
10 
3 
10 
2 
10 
7 
10 
10 
10 
10 
10 
550 
10 
10 
10 
10 
10 
10 
10 
75 
2 
10 
10 
10 
10 

. 
I - 



I' 
e 

e 

0 

1330-20-7 Xyl- (tot8l) 10 

Q qscc 
U 

.-- ~ 

toRll I m - 2  3/90 R.v 



e 

,. 

e 

I 212383 I 
Lab I r r t  rcr-n. m 3  Contract: 434204 I I 

L.b -: %& c.w Mo.8 10033 SAS r0.8 SDG k . r  212303 

Matrix: (aa3Amt.r) UATm 

3.101. wtmot: 5 ( Q * ) =  Lab ?ilo ID: >E9681 

kv.11 . ( l o u ~ )  tQll 0.t. 8woiv.d:  02/01/96 

kb S ~ l O . 1 D J  O2OOS-OlA 

oc c o i l :  -sa4 ID: 0.13 (m) Dilutios ?actor: 1 

Soil -tract V o l u v :  (a) soil Aliquot VoluDo : (UL) 

nrrkr TIC8 found: 0 

I 1. 
I 2. 
I 3.  
I 4. 
I 5. 
I 6. 
I 7 .  
I 0 .  
I 9 .  
I 10. 
I 11. 
I 12. 
I 13. 
I 14. 
I 11. 
I 16. 
I i7 .  
I 18. 
I 1s. 
I 20. 

I 23. 

I ai. 
I 2a. 

I aa. 
I a#. 
I aa. 
I a i .  
I as. 
I a80 

I 30.  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I '  
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



a 

74-87-3 
74-8 3 -9 
7 5-01-4 
75-00-3 

67-64-1 
75-1s-0 
75-35-4 
75-34-3 
156-60-3 
156-59-2 
67-66-3 

70-93-3 
7 1-55-6 

100-05-4 

70-07-5 
10061-01-5 
79-01-6 

79-00-6 

75-09-1 

107-06-1 

s6-aa-s 
75-a7-4 

134-40-1 

SO 
SO 
50 
50 

0 
50 
SO 

5 
SO 
SO 
SO 
SO 
SO 
SO 

5 
so 
SO 
SO 
SO 
SO 
$30 

SO 
SO 
SO 
SO 
SO 
SO 
SO 

50 
71 

50 
50 
SO 
50 

U 
U 
U 
P 
w 
[I 
P 
J 

U 
U 
P 
U 
U 
P 

[I 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

S 

3/90 R.v 



1330-20-7 xylu# (total) so I 
c 



GC Column: DWi4 ID: 0 . ~ 3  (n) Dilution metor: 5 

Soil Lbrtrrct Volun: (W &il Aliquot Vol,\rW: 

-TIC. iourd: a 

1. 
2. 
3 .  
4. 
s. 
6. 
7. 
a. 
9. 

10. 
11 . 
12 
13 . 
14 . 
1s . 
16 
17 
18 
19 
ao . 
a i .  
23 . 
23. . . .-. - _  - 
a4 . 
37. 

2s . 
16 a 

280 
29 a 

30 

loRn I -=TIC 

RP mT. COIC. 
74 

190 

- 
Q - 
J 
J 

b 
I 

3/90 R.v 



Lab -ai C..r NO.: 10033 W NO.: * Sw NO.: 212383 

Matrix: ( .oi l /watu)  WA- t.b -1. ID: 02005-OIA 

sup10 */vol t  1000 1Q, L8b ? i h  ID: >D53fO 

Injection V o l u n :  1.0 (a) D i l u t i o n  ?actor: 1 
GPC C l a u n q t  ( Y / I )  I pa: 7 

a8 yo. amouND (W/L or W4) w/L 

108-95-3 
111-44-4 
95-57-8 
$41-730% 
106-46-7 
95-50-1 
95-48-7 
108-60-1 
106-44-5 

98-93-3 
78-59-1 
88-75-5 
lOS-67-9 
111-9 8-1 
120-W-S 

10647-8 
8748-3 
-2 

61 1-64-7 
67-71-1 

120-8a-i 
si-ao-3 

604-ao-a 
9 M - a  
83-m-s 

. _. 

20 

20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
70  
20 
20 
20 

20 

20 
20 
20 
SO 
20 
SO 

20 

SO 
20 

ao- 
ao 

ao 
ao 

ao 
ao 

U 
[I 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
0 
U 
U 
U 
U 
U 

Q 

mm4 I m-1 3 / 9 0  Rev 



t.b 8-1. ID: 02005-04A 

Lab Pilo ID: >OS370 

0.- P I F I i V d :  02/01/96 

0.- -8ct.d: 02/06/96 

0.t. A n 8 l y t d :  03/05/96 

Injection V o l u w :  1.0 (a) D i l u t i o n  ?actor: 1 

GPC C l . . n u p t  (Y/M) I pa: 7 

Cld m. cumotnm (wit QI: w / w  w/L 
A% e 

si-ao-s 
100-ow 
n a - u - 9  
i a  1 - 1 4 4  
04-66-2 
7003-72-3 
86-73-7 
100-01-6 

06-30-6 
10 1-55-3 
110-74-1 

8S-01-0 

06-74-0 

ia6-73-0 
s34-sa-i 

a7-0+s 

iao-la-7 

04-74-a 
aoa-44-0 
us-oo-0 

so 
50 
20 
20 
20 
20 
20 
50 
20 
50 
20 
20 
20 
50 
20 
20 

20 
20 
20 
20 
20 
20 
20 
S 

20 
20 
20 
20 
20 
20 

’ 20 

ao 

U 
ti 
U 
0 
0 
U 
0 
U 
U 
U 
U 
U 
U 
U 
0 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
0 
U 
0 

J 

PORM I sv-a 3/90 Rov 

0001-54 



L.b Is-: sUT.I&UXS Contract: 434286 

Lab Cod.: TQ C.U NO.: 10033 SAS NO.: SDG No.: 212383 

In8trurant ID: 59701D Calibration 9.ta(s) : 02/29/96 03/01/96 

Calibration Tho: 22:36 02 : 24 

ID: I m m * S O l  >DM03 
RRP080= >OS3OS ilIv1201 ,05306 . RRI1601 >DS307 

Phanol 

2-Chloro 
1 , 3 - D i c b  
1 8 4-Dich 

2-c(othyl 
b i 8  (20- 
4-Mathyl 
N-Ni  trom 
Horachlo 
Hi t r o k n  
I80 oro 

bi. (2- 

1 8 2-Dicb 

2-N p* trop 
2 8 + D i n  

a 8 4-DiCh 
bi. (2- 

1 # 2 8 4.- 
Naphtha1 
4 -Ch lor0 
Howachlo 
4-Chloro 

Rexach 2-nothrl o 

2-chlorO 
2 - l i t r o r  

28486-h 
2848s- 

D i r r t a p l  

Fs 
4-ritrog 
Dihtof 

ID RIv020 

or0a thyl )Ethu  + 1.380 
hrnol + 1.3S2 
oroknr.no + 1,621 
,oroburt.M + 1.651 
~0roburt.n. + 1.445 
hrnol + 1.081 
,oroi.opropyl) othor I 1 . 398 
bhrnol 4 1.116 
14i-n-propylarino -988 
'oathan. 4 .694 
Ium 4 .437 
H + -837 
IUrOl -276 

' +  I- 1.422 

bylphurol 4 .397 
,orcntho )Bathum .519 

~chloroburtono 
- 3 8 s  
-465 

VII 1.179 
i n i l i m  -241  
Bobutadiu\. I -266 
~ 3 - ~ t h y l p h U r o l  4 -376 
Uphth.lurCr -767 

-415 &V1 1.291 

.OrOphIIIo 1 

clapUrt.diano I .187 
Z L O p W O l  -410 

I 1:::: 
2.047 

+ . .387 
1 -4S2 
4 1 .24s  

0 022 I -058 
1.830 

I 

RRlO 

l e  3 
1.1 
1.2 
1.4 
l e 4  
1. 3 

09 
1.2 
100 

e9 
- 6  
.I 
e 7  
.2 
03 
.4 
e 3  
04 

1.0 
. 3  

. 3  
-6  

.4 
- 4  

1.2 
. 3  

1.s 
1 . 0  

. 3  

.4 
1 . 1  

01 
1.1 

- 

.a 

.a 

.a  

s 
0 
9 
s 
7 
9 
0 
7 
7 
1 
2 
5 
1 
7 
3 
7 
7 
7 
4 
6 

6 
6 
14 
4 
J 
4 

9 
IJ 
13 

I4 
,4 
14 
,I 
'1 

I 

a 

a 

a 

0 

5 
7 
4 
1 
3 
6 
'5 
7 
3 
0 

#O 
I7 
4 
'5 
'0 
'7 
IO 
IO 
10 
i l  
i3 
I8 
I8 
i l  
I4 
I4 

13 
I7 
I7 
IO 
I6 
I9 
1g 
11 

I 

13 

la 

RRl0.1 

1 - 3 1  
1.22 
1.211 
1.39 

1.29 
e 97 

1.43. . 99 . 90 
60 
40 

e 75 
e 2 3  . 36 . 47 
36 
41  

1.00 . 36 . 23 
e 35 
e 65 . 30 . 43 . 44 

1.13 . 38 
1.47 

. 38 . 46 
1.06 . 11 

e 11 

- 
1.41 

1-68 

1 1.m 

0 

3 
1 
0 
3 
1 
1 
9 
0 
0 
4 
3 
4 
8 
3 
1 
t 
0 
3 
1 
8 
7 
1 
I 
O 
3 
9 
a 
g 
1 
4 
3 

I9 
A 

I I  

I 

,a 

,a 

m 1 2 0  

1.245 
l e  171 

- 
1.141 
i . a m  
1.292 
1. 148 

923 
1 1.433 
' e939 . 891 . 564 

374 
e 737 

. 337 . 447 
1 -343 

0 373 
.as5 
e 376 

. a22 

. ais 
e 316 

t -580 
I 030.7 
I . 424 
1 e443 
i 1.055 

1.371 
i 1.515 
I e372 
1 e470 

1 e139 
t e131 

1 .4 ia  

1 -940 

1 1.469 

~ 

-160 
lLIIII 

1. 158 
1.104 
1. 004 

1.136 
1 016 

e 868 
1. 431 . 811 

066 . SO7 
0 349 . 724 
e211 
.321 . 417 
.313 
-339 
e 814 . 364 . 199 . 302 . $33 
-206 
412 . 400 

.406 

1. isa 

978 

1.236 
1.422 . 343 . 457 . 063 . 1S7 

134 
1034Y 

~ ~~ 

rn 
-111 

1 288 
1.215 
1 192 
1-385 
1.399 
1.276 

.965 
1 394 

0 974 
914 
604 
.39s 
.763 
. 2 3 S  
.358 

.3S6 

.406 

.990 

.330 
236 

.342  

.64S 

.274 
426 

. 4 3 8  
l o  137 

400 
1.453 
1 701 

.374  

.456 
1. os2 

104 
110 

1.599 

46s 

7 . 5 '  
8.4'  

10.91, 
12 9* 
14.0* 
16.0' 
8 .2*  
4 . 8 )  

11. s* 
s.o* 

12.1* 
8.6. 
4 .8*  

10.5* 
8 . 4 *  
8.0*  
8.1*  

12 0 s* 
14.3* 

1 7 - 6 1  12.4 
9.3* 

14.2. 
17.91 
1-01 
7.4. 

11.1* 

10.6 
14.7* 

5.01, 

2 - 3 1  

12 . 0. 
I 



. .. 
m- 387 

c.W IO.: 10033 
Natrirr: (.oil/watu) WATm 

Suplo wt/vol: 1000 t o m )  = 
Lovol: (lw/nd) xm 
4 mhtw: decantad: (YIM) lI 
Concontratad &tract Voluw: 2000 
fnjoction V o l u n t  1.0 (a) 
G#: C1-t (Y/N) I pa: 7 

- 
mmbuTTcafaund: 22 

1. 
2. 
3. 
4. 
5 .  
60 
7. 
80 
9. 
10 . 
11 . 
12 . 
13 
14 
1s . 
16 . 
17 
18 
19 
200 
21. 

14 0 
150 
26 0 

27 
280 
29 
30 

2a. 
23 

7S854 
563804 

79016 
127184 

250l3165 

i56ssoa 

I I lli3l6 

SA8 lo.: .SDG Bo.: 212383 

L.b -la ID: 0200S-OIA 

Lab ?ilo ID: >D537O 

&CdVd: 02/01/96 

* b r r a  =act&: 02/06/96 

&b8lySd: 03/05/96 
Dilutian ?actor: i 

RT 
4.74 
5 ,  la 
9-70 
8-  13 
8-78 
20-80 
a1.w 
22.1a 
22 . 5a 
14. sa 

2 s ~  

aa. oa 

13.98 

24-93 
25-04 

13.47 
150 58 
13.75 

260 U 
18.m 
26-54 
33.53 

u. COIC. 
17 
1s 
17 
85 
35 
45 
12 
11 
12 
9 
59 
18 

13 0 
S70 
38 
7 5  

1200 
47 
15 
680 
19 
9 



wa 
1.433 
e631 

le160 
-1% 

4-160 
0111 
e479 
e234 
-280 
e102 

1.028 
.9s7 
-537 

10434 
l e083  

1-130 
el38 

1.209 
1.393 
3.034 
1.664 
10226 
le167 

0844 
e610 
0766 

e 409 

1.954 

1-357 

RR1050 

e 6 9 7  
le192 
e132 

4e441 
ell6 
e475 
e236 
e276 
e075 

le030 
e 9 9 0  
e555 

1e4S2 
le076 

le114 
el43 

1.395 
le382 
2.362 
1.199 
le146 
leu3 
e746 
e656 
e 6 0 6  

I- 

1.313 

1.931 

ie3st 

-- 

25.0 
2s.o 

25.0 
25.0 

u5.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

- 
' 

Contract: 434286 

Lab cod. i.'m CI.. NO.: 10033 SA8 NO-: SDG No.: 212383 

Ifutntwnt ID: 5970- calibration -tat 03/01/96 T i m :  10:38 

03/01/96 Lab ?ilo ID: >D531t Init. Calib. Data(#) : 02/29/96 
22:36 02:24 

'RZIX 
8D 

25.0 

- 
35 .0  

25.0 
25.0 

25.0 

Ins . o 
as.0 

.roo1 10-5 6.2 

e 900 11-4 
15.4 
6.8 
4.5 

09 
e 100 1. i . 100 
e 700 
e 700 3-5 

3.3 
1.3 

07 
le6 

0 600 
e 600 

.6 
3.4 

04 
15.3 
e8 

. 800 

.700 

.7oo1 700 e 
e 700 
e so0 
e 400 
e 500 
I . aoo 

700 
e 500 . 800 . 600 

307 
11.6 
7.5 
20.9 

O e  3 
8 - 5  
10.4 

6 - 0  
5-0 
5 e  0 

- 
e 37s 
1 e 348 
le046 
1 e 403 
le 166 

e 198 
le356 
961 

800 
e 400 

7-3 
8 -  1 

3/90 

- 



Iab R-: - U T . m 8  Contract: 434286 

Lab Cod.; k T  C.U No.: 10033 SAS No.: 

In8tnnont ID: 5970lD Calibration bat.(.): 03/04/96 

. S#; NO.: 212383 

Calibration Tim.:  14:09 20: 17 

OI >D5354 OI >D5349 
RR?080= >OS351 RW12- >D5352 . RWl6oI >OS353 

Phon01 
bir (2-Q 
2-Chloro 
1,3-DiCb 
1,4-DiCh 
1, 2-Dich 
2-rnthyl 
bia (2- 
I-mthyl 
N - N i t r o 8  
HOX8chb 
Nitrobon 
Imo ora 
2-N pb trop 
2,4-Dh 

2.4-Dich 

Naphtha1 
4-Qlora 
Howachla 
4-Chlora 

X u r a c h  2-nothr1 a 

2-Qlora 

bi8 (2- 

1,2,4-TZ 

2,4,6+Z 
2t4,S-h 

3 
:m 
4 - N i t r o g  
Diburso! 

I) RRI020 
* I- 1.717 

oroothy1)mu 1.537 
ha01 4 1.334 
,orobont.m 4 1es29 
,orobontu¶o 4 1.S01 
,orobontao 4 1.485 
bono1 4 1.189 
,orolmopropyl) 0th- 1.962 

rdi-n-propyluino 1.079 
bhonol 1 1.190 
’cnthan. .669 
Ion. 4 .468 
I. 4 .849 
rum1 4 .279 
hylphonol 4 .38S 
,orootho )nthano 4 .533 
,orophono 4 .35s 

4 .42a ,chlorobuuono 
uu 4 1.197 
U¶ilinO .443 
:obutadirru I .294 
~3-~0th~lphmOl .347 

4 .729 
ClOglllt.diUh0 I -463 

4 .so3 

. 413 
4 1.9oc 

.340 

4 1.217 

Y 

4 .46a 

4 1.268 

I i e s u  
I .1oc 

1. aot 

All-othu compdm u t  wlt a 1 
?QS 

W O S O  

1.633 

1.358 
1 587 
1.647 

- 
1.357 

1 . m  
1. is$ 
1.891 
1.237 
1 042 

e 675 
440 . 844 . 244 
389 . 526 
.374 

1.173 
514 . 310 . 361 . 76g . 486 . 497 . 517 

1 . 244 . 384 
1.509 
1.814 

.364 
e 151 

. 204 . 173 
1 . 781 

. 45a 

1 . 23a 

m 

w o o 0  
1.730 

1.414 
1. 590 
1.633 
1 . 501 
1. 197 
1 943 

1.083 . 673 . 467 . 853 
243 . 384 . 534 . 367 

1.214 . 564 
304 . 367 . 761 
. 511 . 531 

. 444 
1 584 

. 381 

- 
i.4ai 

1 . a ~  

. 44a 

. sa3 
1.w 

i . 7a~ 
. 212 

m a y  
.am 

i . 171 

W I 2 0  

1.764 
1.417 
1.400 

1. 600 
1.436 
1.157 
1 . 896 
1.286 
1 . 087 
673 . 463 . 850 
0251 . 399 . 547 . 373 
e 440 

1.221 . 590 
302 
371 . 758 . 530 . 549 

- 
1. 537 

.48a 
1.176 

1 . ssa 
i . 81s 

1. aog . a44 

m 

446 

. 354 
324 

183 
1 $11 

nirur RRP of 0.010. 
V I  stt-1 

~ 

-160 

1.756 
1.314 
1.387 
1.487 
1. 565 
1 34’7 
1.110 
2.231 
le269 
1.067 . 652 
450 

e 8 3 9  
e 24s 
388 
558 

lllRII 

. 376 
436 

1 188 . 590 
e 291 
3541 . 75a 
ssa . ria 
. 494 

1.256 . 439 
1.543 
1 869 . 349 . 3s4 
1.15c 

. 18C 
1.791 

. a s  

RKP 
-== 
1.720 
1.409 
1.379 
1.544 

1 460 
1.169 
1.985 
1.2% 
1.072 
.668 
.457 
.847 
.252 
.389 
. 5 4 0  
.369 
.439 

1.199 
. 5 4 0  

.361 

.753 

.499  

.517 

.503 
1.263 

1.547 
1.829 
.36C 
.231 
1.20( 

.211 

.17! 
1.802 

1 605 

.30a 

.42e 

- 
RSD 
-11 

3 . 0  
6 . 0 .  
2.4. 

2.1. 
4.9. 
3.1. 
7.11 
3.3. 
1.7* 
1.4. 
3.7. 
.7+ 

6.2. 
1.5. 
2.3. 
2.3. 
2.0. 
1.6. 

2.8. 

2.5 
2.5. 
1.9. 
5-51 
7.3. 
4.4. 
.9* 

5-7 1.7 I 
2.7* 

19-61 6.7 
1.0. - 1 

3/90 



7c 
CollTzlRllWO CALIBMTIol CRlrr 

-. 

' Lab N a m :  -8T.Urm8 contract: 434286 

Lab Codo:' k P  -0 NO.: 10033 SAS NO.: SDG NO.: 212383 

Inatrumont ID: 59701D C8libr8tiOn Data: 03/0S/96 T h o :  10:55 

Lab ?ih. ID: >OS367 Init. Calib. a+.(.) : 03/04/96 

i 

Init. Calib. T i n o t  

- 
WiY - 
1.584 

763 
1.280 

5.540 . 168 . 498 . 273 

218 
1.1S4 
1.069 . SO4 
1.524 

1 . $94 
.eo1 

1.2$)1 
1.264 
1 046 
1 . 837 

1.247 
1.0S4 

. 787 . 831 

. a02 

. 341 

i .2a9 

. 211 

1.21a 

.wa - . $01 
1.434 
1. 191 
1 6S7 
1.317 
.30C 

1.381 
.984 

,m 
II( V I 1  

__ 

W O S O  

1.S70 . 793 
1. 364 

6.161 
174 
469 

. 336 
198 

1.140 
1 087 

681 
1.487 
1 113 
1.680 . 837 . 10s 

- 
. a i 0  

.a78 

1 . m  
1.121 

1. a06 
i .03a 

1.066 
1.789 
1. 168 

1 011 
791 

. 0.44 

. 494 
1.467 

- 
i .ada 

i .a91 

i ~ i a  

rn 
v-a 

1.641 

. a84 

1.011 

14 : 09 

Rjr 
IIlv 

400 
900 

- 

. 100 . 100 . os0 . 700 
700 

. 600 . 600 

800 
700 

. 700 . 700 
700 . so0 
400 . so0 

700 

- . aoo 
.sea . ooa . 6oa 

. 80a . 40a 

m 

%D - 
09 

3.9 
6.5 
4.0 

11.2 
3.3 
$08 
1.7  
1 .6  
9 .0  4 

c 4  
9 . 4  

03 
3 . 4  
2 .0  
2 .6  
3.5 
3.3 
2.0 
3.a 

- 9  
1 .1  

l.! 
2.3 
3.9 

. I  

4.4 
1 . 0  

- 
a.4 

a.! 
r 

20: 17 

m 
a0 

25. 0 
15.0 

-I 

z5.0 
z5.0 
z5.0 
z5.0 
z5.0 
1 

25.0 
25.0 

> 
25.0 
25.a 

z5.a 
z5.a 
z5.a 
25.c 
25.C 
25.c 

25.c 
25.c 
25.c 
25.c 
25.c 

25.c 
25.c 

- 

- 

e 

3 /90  



212373 
ai2363 
21.2363 H8 
212363 USD 

138943 
111970 
150821 
172940 

1 

1 

contr8ct: 434186 

SAS NO.: SDG NO.: 212363 

krr1yt.d: 03/01/96 

T h  An8lyt.d: 10:38 

Lab w . r r ,  -a .uurrs  
Lab COdit C.W 10033 

Lab ?ila ID ( S t a n d u d ) :  ,05313 

In8trur.nt ID: $97010 

R T #  R T /  
11-1111 

34.96 
35.46 
34.46 

-nu 

- 
34.96 
34.99 
34 0 97 
34 96 

23 63 
24 13 
23 13 

30.73 
31.23 1 30.23 103S26 

207052 
51763 

80704 
161406 
40352 92083 

I BFA SAMPLE tm. 
23 63 
23 64 
23 64 
23 65 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 

30.73 
30.75 

70750 I 30m76 

1 
1 



1 

Lab Cobar’iC) c.U Hoe: 10033 SA8 NO.: . S#; lo.: 212383 I 
mtrix: (.oll/lmtu) m U b  -10 ID: 2005-14A 

Sampla wt/vol: 1000 ( Q / W  1QI &ab ?ilo fD: >D5315 

&vel: (lov/wd) Lm D8ta R8cafv.d: 02/01/96 

8 XOf8tW.: doc8nt.d: (Y/R) I . Dit. -act&: 02/06/96 

Concontratd Extract V o l r t w :  3000 (uL) D8- All8lytd: 03/01/96 

Injaction Vol-: 1.0 (a) Dilution ?actor: 1 

GPC C1.urup:  ( Y / I )  I pH: 7 

cA8 110. C U m o a D  (w/L or W/W) ug/L 0 

a 

101-95-3 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
95-50-1 
95-48-7 
108-60-1 
106-44-5 

96-95-3 
78-59-1 
88-75-5 
105-67-9 
111-91-1 
12 0-8 3-1 

106-47-8 
87-68-3 
59-so-7 
9 1 4 7 4  

mi-64-7 
67-71-1 

110-81-1 
91-30-3 

49 
20 
s3 
20 
37 
20 
20 
20 
20 
43 
20 
20 
20 
20 
20 
20 
20 
39 

20 
20 
44 
20 
20 
20 
50 
20 so 
20 

50 

ao 

ao 
ao 
43 

0 

0 

U 
U 
U 
U 

U 
U 
0 
0 
U 
0 
P 
U 
U 
P 
U 
U 
0 
U 
U 
U 
U 
U 
0 
U 

, 

3/90 



XPA sA)IpU 110.' 

I i 212363 )(8 

212383 

mtrix: (rroil/v8tu) WATm I& -1. ID: 2005-14A 
Sampl. wt/vol: 1000 ( g / W  la &b ?ilo ID: >OS315 

kv.1: (lav/Dd) m D8ta Racoivrd: 02/01/96 
a n o i ~ t ~ . :  decantd: (Y/11) I * D8tO -8-d: 02/06/96 

concentratad Extract Voluma: 2000 (a) D8to A ~ l y 8 d :  03/01/96 

Sl-28-5 
100-02-7 
132-64-9 
12 1-14-2 
8 4-6 6-2 
7003-72-3 
86-7 3-7 
100-0~-6 
12 6-73-8 
S34-S2-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
83-01-8 
120-12-7 
8 6-7 4-8 
84-74-2 
206-44-0 
129-00-0 
8s-68-7 
S l - u l l  
-0-a 

193494 
53-7013 
19144-9 

. .  

SO 
61 
20 
38 
20 
20 
20 
so 

5 
50 
20 
20 
20 
130 
20 
20 
20 
20 
20 
53 
20 
20 
20 
20 
4 
20 
20 
20 
20 
20 
20 
20 

mm I sv-t 

000262 

U 

U 
0 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

J 

- 
3/90 Rov 



Lab codat. 'w clw m.: 10033 SA8 Ro.: SDG NO.: 212383 

mtrirr (.oil/-tar) UATllt L.b -1. ID: 2005-14A 

Sarrpla vt/vol: 1000 a * ?i10 ID: >OS316 

k v a l :  ( l o u / r d )  xm 0.- RocoiV.6: 02/01/96 

8 x0i.tur.x doeantad: (Y/M) 1 . 0.t. -.CtOd: 02/06/96 

Concontratod -act V o l m :  2000 (uL) 0.- ASA8lySd: 03/01/96 

I n j w i o n  V o l u n :  1.0 (a) D i l u t i o n  Factor: 1 

1 0  
11 
91 
54 
10 
9s 
9s 
i a  i a  
$1 

741 

i a  
i a  i a  
i a  

67 
9 4  

84 

11 

91 

07 
5¶ 
91 
73 

10-95-2 
A-44-4 
1-57-8 
11-73-1 
16-48-7 
i-$0-1 
i-40-7 
10-60-1 
16-440s 
11-64-7 

1-95-3 
1-59-1 
1-75-5 
1s-67-9 
-1-91-1 
10-03-2 
10-01-1 
,-20-3 
18-47-8 
'-60-3 
M0-7 
.-s74 
'-47-4 

1-73-1 

55 
20 
51 
20 
37 
20 
20 
20 
20 
46  
20 
20 
20 
20 
20 
20 
20 
40 
20 
20 
20 
51 
20 
20 
20 
SO 
20 
so 
20 
20 
20 
50 
40 

Q - 
I 

I 

D 
D 
3 
3 

3 
U 
[I 
U 
U 
U 
0 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
0 

- 
mml I sv-1 3/90 Rav 



A 3 8 9  pr 

nrrtrix: (.Oil/lmW) - fi.b -1. ID: 200s-14A 

sup10 vt /vol:  1000 ( a / W  1QI Lab ?ilo ID: >OS316 

Lav.1: (lw/wd) UIW 0.- ROC0iV.d: 02/01/96 

8 Moistur.: d0canC.d: (Y/11) I ’ D8- -.ad: 02/06/96 

Concontr8t.4 Extract Volumo: 2000 (uL) D8ta AM1yt.d: 03/01/96 

si-aa-5 
100-01-7 
i3a -a -s  

84-66-a 
7005-71-3 

sad-sa-i 

121-144 

8 6-7 3-7 
100-01-6 
12 6-7 3-8 

86-30-6 
10 1-55-3 
118-74-1 
8 7-8 6-5 
85-01-8 
120-12-7 
86-74-8 * 

2 06-44-0 

85-48-7 
91-944 

84-m-a 

i a ~ - o o - o  

so 
5s 
20 
36 
20 
20 
20 
so 

5 
so 
20 
20 
20 

110 
20 
20 
20 
20 
20 
55 
20 
20 
20 
20 

S 
20 
20 
20 
20 
20 
20 
20 

U 

U 
U 
U 
U 
P 

U 
P 
U 
U 

U 
U 
U 
U 
U 

0 
U 
[I 
U 
J 
U 
U 
U 
U 
0 
U 
0 

J 



I-- 

a I 
lab N a n :  &#?. m 8  

Lab Coda: TCI' c.W NO.: 10033 SA8 k.: SDG No.: 212383 

Contract: 434106 

Matrix: (aoil/watu) UA- Lab -1. ID: 2003-14A 

SaBpl. wt/vol: 1000 ( g / W  1Q, Lab PI10 ID: >OS314 

kv.1: (lW/nd) Xm? 08- R O C d V d :  02/01/96 

t Noimtura: docantad: (Yjl l )  II m a -8Ct.d: 02/06/96 

COnC.ntt8t.d -8- VOl-: 2000 (a) 08- AMlyZd: 03/01/96 

Injaction Volun: 1.0 (uL) Dilution ?actor: 1 
GPC Clunup: (Y/U) I 7 

0 

1 oa-95-2 
111-44-4 
95-57-6 
341-73-1 
10 6-4 6-7 
95-50-1 
95-48-7 
106-60-1 
106-44-3 
621-64-7 
67-72-1 
98-95-3 

88-75-5 
10s-67-9 
111-91-1 
12 0-8 3-2 

91-20-3 
10647-8 
87-48-3 
3-? 

ta-59-1 

120-@a-i 

91-98-? 
88-74-4 
131-11-3 
2 00-96-8 
606-20-2 
99-09-1 
83-3a-s 

-~ 

20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ao 

20 
20 
20 
20 
20 
50 
20 
so 
20 
20 
50 
20 

ao 

- 
P 
P 
0 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 

1 

?om I sv-1 



1c 
MALY818 M 8IIKRT 

I I 212363 
Contract: 434286 

c.w No.: 10033 SA8 lo.: SDG H0.Z 212383 

mtriw: ( . o i l / l m t u )  WATB L.b -1. ID: 2005-14A 

Sa~plo vt/vol: 1000 ( g / W  ?a L.b ?il. ID: >DS3 14 

kv.1: (lou/r+d) w D.t. mi-: 02/01/96 

Xoimtur.: docmtod: ( Y / I )  I brtr.ctd: 02/06/96 

C0ncurtr.t .d mtr8ct V o l t r w :  2000 (UL)  D8- -1W.d: 03/01/96 

si-a#-s 
loo-oa -7 

84-66-a 

132-64-9 
12 1-14-2 

7003-71-3 
86-73-7 
100-01-6 
126-73-8 

8 6 - 3 0 4  
101-$5-3 
118-74-& 
8 7 - 8 6 4  
8s-01-8 
120-1)-7 
86-744 

20644-0 

134-51-1 

04-74-a 

so u 
so 0 
20 u 
20 u 
20 u 
20 u 
20 u 
50 u 
so u 
20 u 
20 u * 

20 u 
so u 
20 u 
20 u 
20 u 
20 0 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
S J  

20 u 
20 u 
20 u 
20 u 
20 u 
20 0 
20 0 

6 J 

?om I 8v-i 



a .l? -m olbGuflC8 M U Y S I S  DATA SHBtT 
. L *-- -Y fDQpM?Im 

Lab Isant  ,&m0=8 Contract: 434286. I 212363 I , - -  

Lab Coda: 'PICI c.W IO.: 10033 SA8 lo.: S#; IO.: 212383 

Matrix: ( a o i l / w a t u )  UATlsU Lab -1. ID: 2005-14A 

8 noimtur.: doanted: ( Y / I )  Is 0.t. -8-t 02/06/96 

Concmtratd twtract V o l u n s  a000 

Injection V o l u n :  1.0 (a) D i l u t i o r r  ?actor: 1 

D 8 - O  k u l y S . 4 :  03/01/96 

GPC Clmnupt ( Y / I )  I pE: 7 

NumborTZCoCourdr 19 

1. 
2. 
3. 
4. 
$ 0  

6. 
7 .  
a. 
9. 

10 . 
11 . 
12 . 
13 
14 
15 . 
16 
17. 
18 
19 . 
22. 
ao. 
aa. 
13. 
24. 
25 
a60 
27 . 
28. 
29 . 
3 0 .  

IIT 
4.58 
7.13 
8.74 

19.16 
i s  71 
10.16 

aa . 5s 

a2.96 

a3. a i  
a3 . 49 
a3 . 36 
a3 . 73 
a4.01 
a4 . 24 

11.94 

aa-61 

23 07 

148S5 
30.97 

m. cowc. 
90 
39 
18 
19 
37 
26 
34 

250 
27 
53 

5 10 
97 0 

280 
1200 
210 
870 

83 
15 

i a o  

Q 
J J  
J d  

- 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

; J  

d 3 1r.U 
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Lab Nan: *ST. I&UIS contract: 434286 I 212373 I 
Lab Cod.: TCI c.U #Om: 10033 SA8 NO.: SDG NO.: 212383 

Xatrix: (aoi l /vatu)  WATIIR L.b -1. I D :  2005-23A 

Sarplo wt/vol: 1000 ( 9 / W  = L8b P i l o  ID: >OS313 

kv.1: ( l a u / r d )  frow 0.t. R.cOitnd: 02/01/96 

8 n O i 8 t W O :  d8c8ntod: (Y/N) N -8ctd: 02/06/96 

Concantratod Extract V o l u m :  2000 (ut) D8- k u l y t d :  03/01/96 

Injection V o l \ o r :  1.0 (uL) Dilution ?actor: I 

GPC Clo8nup: (Y/lt) I pa: 7 

CAS no. COmQuND (W/L = W4) w/L 

108-95-2 . 
111-44-4 
95-57-8 
54 1-7 3-1 
€06-4 6-7 
95-50-1 
95-48-7 
108-60-1 
106-4 4-5 
62 1-64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 
105-67-9 
111-91-1 
12 0-8 3-2 
120-82-1 
91-20-3 
1 0 6 4 7 4  

88-74-4 
131-11-3 
2Oa-96-8 
606-20-3 
99-09-2 
m - 3 ~  

20 
20 . 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
50 
20 
40 
20 
20 

50 
20 

ao 

ao 

0 

U 
P 
U 
tl 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
0 
U 
0 
U 
U 
0 
U 
U 
U 



0 

s i - a a a  
1 00-01-7 
1 3 a -64-9 

84-66-a 
12 1-14-2 

7 003-fa-3 
86-73-7 
100-01-6 
11 6-73-0 

86-30-6 
101-SS-3 
118-74-1 
87-86-3 
8S-01-0 
1tO-12-7 
86.744 
84-74-2 

las-eO-0 

$34-sa-i 

ao+u-o 

.- 
5; 
4 - 

a07-003 
50-3a4 
193-3905 
53-70-3 
19144-2 

so 
so 
20 
20 
t o  
20 
20 
so 
20 
so 
20 
20 
20 
so 
20 
20 
20 
20 
20 
20 

20 
20 
20 

s 

t o  

ao 
ao 
ao 
ao 
ao 
ao 
t o  

3 
3 
3 
J 
3 
3 
3 
D 
U 
3 
P 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
If 
J 
It 
U 
0 
U 
0 
U 
U 



- 
387 

t 

,Injection V o l u n :  1.0 (a) Dilution ?actor: 1 

GPC C l a m u p :  (Y/U) H pa: 7 

NurkrTICmf'ound:  0 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 
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APPENDIX B 

GEOMEMBRANE/LEACHATE USEPA 9090 
COMPATIBILITY TEST RESULTS 

1. 

1.1 

USEPA METHOD 9090 TEST RESULTS 

0 v e r v i e w 

The results of the USEPA Method 
leachate/liner compatib 
results and discussion, and conclusions for 
presented followed by the graphical an 

od 9090 tests are 

r USEPA Method 9090 are discussed 
in this appendix: (i) p 

0 

Physical Properties 

mass; 

thickness; 

dimensions; 

specific gravity; 

volatiles loss; and 

extractables content. 

GE3900-07.4/F9630165 .APB a B- 1 96.08.14 
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Mechanical Properties 

modulus of elasticity; 

initial tearing resistance; 

stress and strain at yield; 

stress and strain at break; 

Mullen burst strength. 

and conclusion for each of 
samples is provided 

are included in 

2. 

Testing was performed on five samples of geomembrane. These include: 

GSE-SLT; 

NSC; 

GSE-Gundle; 

Polyflex; and 

Serrot. 

GE3900-07.4/F9630165. APB B-2 96.08.14 
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2.1 Mass 

Rationale for Test 

In chemical compatibility test programs, mass of geomembranes and other 
geosynthetic materials is monitored to evaluate whether: (i) the material has gained 
weight, due to absorption of some constituents of the leachate; or (ii) the material has 
lost weight, due to the extraction of some constituent by the leachate. 

Results and Discussion 

The mass of bot brane samples were 
constant (within the limits of measure ogy and the inherent 
variability in HDPE resin propertie exposure to the test 
leachate, indicating that the leachate d m the geomembranes 
and that leachate c geomembranes. All post- 
exposure mean values ntrol value means. 

Conclusion 

The test leachate eomembranes during 
the 120 day exposure 

B-3 96.08.14 
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Materials Testing Laboratory 

CUENT: FERMCO 
MEI'H OD: EPA YOYO 

DATE I'ESTED: &/I 4/Y6 

GEOSYNTEC JOB NO.: GE 3900 
GSE - SLT MAIEIUAL TYPE: 

IMMERSION MEDl UM: 
CHAKACIEIUSIICS: (10 mil HDPE Geomembrane 

Perched Ground Water 
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Materials Testing Laboratory 
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CHEM L COMPATIBILITY TEST RESULTS 
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PROPERTY (UNIT): MASS (8) 
DIRECTION: N/A 
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Exposure 

Period 

(Days) 

Control 
30 

Control 
60 

Control 
90 

Control 
120 

Materials Testing Laboratory 

CLIENT: FERMCO 
METHOD: EPA YUYU 

DAZE TESIED: 0611 4/96 

e COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MAIEKIAL TYPE: NSC 

CHAKACIEKISI'ICS: (10 mil HDPE Geomembrane 
IMMERSION MEDIUM: Perched Ground Wafer 

PROPERTY (UNIT): MASS (g) 
DIRECTION: N/A 

I 
Specimens I Standard Percent I Specimens I Standard Percent 
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Materials Testing Laboratory 

CLIENT: FERMCO 
MEIHOU: EPA YUYU 

U A 1 E  YESTEU: 06/14/96 

0 CHEM k AL COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MATEiUAL 1'Yl'E: NSC 

CHAXACTEHISIICS: 8U mil HDPE Geomembrane 
lMMERSlON MEUI UM: Perched Ground Water 

PROPERTY (UNIT): MASS (g) 
DIRECTION: N/A 
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EOSYNTEC CONSULTANTS L COMPATIBILITY TEST RESULTS e 
Materials Testing Laboratory 

CLJENT: FERMCO GEOSYNTEC JOE NO.: CE 3900 
EPA 9090 MA'I'EXIAL TYPE: GSE Gundle MEIHOD: 

CHAKAC"I'ExIS1'ICS: 80 mil HDPE tieomembrane DAZE IES'IED: M/I 4/96 
lMMEXSlON MEDIUM: Perched Ground Water 

PROPERTY (UNIT): MASS (g) 
DIRECTION: NIA 
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Materials Testing Laboratory 

CHEMI Q L COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO CEOSYNTEC JOB NO.: GE 3900 
MEI'HOD: EPA YVYV 

DAIE IESTED: 06/1 4/96 

PROPERTY (UNIT): MASS (8) 
DIRECTION: N/A 

MATERIAL 1'YPE: GSE Gundle 
CHAXACTERISIICS: (10 mil H D P E  Geomembrane 

IMMERSION MEDIUM: Perched Ground Water 
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Exposure 

Period 

Materials Testing Laboratory 

23 "C 50°C 
I I Standard Percent Specimens Standard Percent Specimens 

CLIENT: FERMCO 
MEIHOD: EPA YOYO 

DALE YESI'ED: 06/14/96 

CHEMI Q L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MALERIAL TYPE: POLYFLEX 

CHAKA Cl EIUSYICS: 80 mil HDPE Geomembrane 
IMMEKSION MEDIUM: Perched Ground Water 
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- 

Materials Testing Laboratory 

CLIENT: FERMCO 
MEIHOD: EPA YUYU 

DAI'E I'ESTED: Ub/14/y6 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: SERRUT 

CHAXA C'I'EMS11CS: 80 mil HDPE Geomembrane 
IMMERSION MEUIUM: Perched Ground Water 

PROPERTY (UNIT): MASS (g) 
DIRECTION: N/A 
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Exposure 

Period 

(Days) 

Control 
30 
60 
90 
120 . 

Materials Testing Laboratory 

CLIENT: FERMCO 
ME’I’HOD: EPA YUYU 

DAY%’ TESTED: V6/14&6 

CHEM AL COMPATIBILITY TEST RESULTS e a 
GEOSYNTEC JOB NO.: G E  3900 

MATEHIAL 1’YP.Y: SERROT 
CHAxAC’I’EHIS7’1CS: (10 mil HDPE Geomembrane 

lMMEHSlUN M E N  UM: Perched Ground Water 

PROPERTY (UNIT): MASS (8) 
DIRECTION: N/A 
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2.2 Thickness 

Rationale for Test - 
Similarly to the mass measurements above, thickness increases when a material has 

absorbed some constituents of the leachate. Likewise, thickness decreases when 
leachate has extracted constituents from a material. Therefore, mass and thickness 
undergo parallel changes when a leachate acts on a material. Thickness (as with mass) 
values can provide an indication of how much a material has either swelled or 
contracted as the result of interaction with le 

Results and Discussion 

As with mass, the thickness of ea constant (within the 
limits of measurement of the test me variability in HDPE 
geomembrane sheet re to the test leachate. In 
addition, all of the within one standard 
deviation of the co 

Conclusion 

The test leacha f the geomembranes 
during the 120 day exposure period. 

B-14 96.08.14 
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Materials Testing Laboratory 

CLJENT: FERMCO 
ME'IHOU: ASTM D374C 

DATE TtiSlED: 06/14/y6 

CHEMI ca L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MAI'EUIAL I'YPE: GSE - SLT 

CHAKACIEMSTICS: 80 mil HDPE tieomembrane 
IMMEKSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): THICKNESS (mil) 
DIRECTION: NIA 
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Materials Testing Laboratory 

CLJENT: FERMCO 
MEIHOD: ASTM D374C 

DAY'E TESTED: 06/14/y6 

L COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 

MAYERIAL TYPE: NSC 
CHAKA C*I'tiRISI'ICS: 80 mil HDPE Geomembrane 

IMMERSION MEDIUM: Perched Ground Water 
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Exposure 
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Materials Testing Laboratory 
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Materials Testing Laboratory 

CLIENT: FERMCO 
MtiSHOD: ASTM D374C 

DAIE TESTED: MA 4B6 

L COMPATIBILITY TEST RESULTS 0 

PROPERTY (UNIT): THICKNESS (mil) 
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Materials Testing Laboratory 

CLIENT: FERMCO 
Mti7’HOU: .ASTM D374C 

DATE I’ESIED: &/I 4N6 

CHEMI ca L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
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Materials Testing Laboratory 

CUENT: FERMCO 
MEI'HOD: ASTM D374C 

DAIE IESlED: &/I 4N6 

CHEMI ca L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
PULYFLEX MATERIAL TYPE: 

CHAKAC'IERISTICS: 80 mil HDPE tieomernbrane 
IMMERSION MEDIUM: Perched Ground Water 
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& 

1000 

Materials Testing Laboratory 
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CLIENT: FERMCO 
MEI'HOU: ASTM D374C 

U A I E  TESIEU: 06/14/96 

L COMPATIBILITY TEST RESULTS 0 
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Materials Testing Laboratory 

CLJENT: FERMCO 
ME’I‘HOU: ASTM D374C 

UA7E 1ESl’Eu: 06/14/96 

CHEM a AL COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 39W 

MAIEIUAL ’I’Yl’ti: SERROT 
CHAM CXtiRISIlCS: 80 mil HDPE Geomembrane 
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Materials Testing Laboratory 

CLIENT: FERMCO 
MEIHOD: AS’TM D374C 

DATE ’IESTED: 06/14/96 

COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 
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2.3 Dimensions 

Rationale for Test 

Displaying behavior parallel to mass and thickness, dimensions (i.e., length in the 
machine and cross-machine directions) increase if a material has absorbed some 
constituents of leachate, and likewise, decrease if leachate has extracted constituents 
from a material. Accordingly, as with thickness, dimensions indicate whether a sample 
has swelled or contracted as the result of interaction with leachate. 

Results and Discussion ni”! 
Dimensions of the its of measurement 

of the test methodology during 
the 120 days of 

Conclusion 

The test leachate k&kfhably i impact the dimensions of the geomembranes 
during the 120 day e x p o w ’ o d .  
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Materials Testing Laboratory 

CLIENT: FERMCO 
MEI'HOD: ~ EPA YUYU 

DATE TESTED: 06/14/Y6 

COMPATIBILITY TEST RESULTS 0 
GEOSYNTEC JOB NO.: GE 3900 

MATERIAL TYPE: t iSE - SLT 
CHAXACT'EKISIICS: 80 mil H D P E  tieomembrane 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
ME'IHOU: EPA YUYU 

VATE TEXIEU: 06/14/96 

CHEM i!@ L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
GSE - SLT MATERIAL TryE: 

CHAKACIERISIICS: (10 mil HDPE Geomembrane 
IMMERSION MEUl UM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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EOSYNTEC CONSULTANTS 

. 

Materials Testing Laboratory 

Exposure 23 "C 50°C 
Period Specimens Standard Percent Specimens Standard Percent 

(Days) I 2 3 4 5 Mean Deviation Change 1 2 3 4 5 Mean Deviation Change Technician 

Control 268.40 268.78 267.35 269.69 
30 268.38 268.72 267.30 269.64 
60 267.31 272.09 272.71 271.35 270.87 2.4 0.9 270.15 269.04 269.12 270.61 
90 
120 268.68 271.21 269.72 271.39 

0.0 CR 
0.0 CR 

4.1 _. 0.7 CR 
270.25 1.3 0.6 272.58 272.38 275.51 271.10 272.89 1.9 0.5 CR 

268.56 1 .o 0.0 269.66 270.96 273.65 272.16 271.61 1.7 
268.51 1 .o 0.0 269.62 270.91 273.61 272.13 271.57 1.7 

269.73 . 0.8 -0.7 CR 
271.60 271.19 272.32 270.88 271.50 0.6 1.1 272.30 273.29 279.18 269.46 273.56 

CLIENT: FERMCO 
METHOD: EPA YUYU 

D A W  TES7ED: Ob/] 4/Y6 

CHEMI !R L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: GSE - SLT 

CHAKAC'I'EKIS11C.S: 80 mil HDPE Geomembrane 
IMMtiRSION MEDIUM: Perched Ground Water 
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EOSYNTEC CONSULTANTS 

Exposure 

Period 

(Days) 

Control 
30 
60 
90 
120 

Materials Testing Laboratory 

23 "C 50°C 
Standard Percent Specimens Standard Percent Specimens 

I 2 3 4 5 Mean Deviation Change 1 2 3 4 5 Mean Deviation Change Technician . '  
1 I < O A  . .1 

0.0 CR 139.42 133.41 139.26 138.22 137.58 2.8 0.0 137.81 136.51 139.49 138.75 138.14 . 1.3 
139.38 133.40 139.21 138.21 137.55 2.8 0.0 137.80 136.52 139.40 138.71 138.11 I 1.2 0.0 CR 

0.5 CR 139.20 132.98 138.31 138.19 137.17 2.8 I 20.3 138.75 140.61 137.28 138.91 138.89 ' , j .4  
0.6 CR 138.97 * ,1.0 139.54 138.84 141.44 138.46 139.57 1.3 1.4 139.41 137.55 139.72 139.20 
0.4 CR 138.75 ' , 0.8 140.31 135.82 137.68 138.71 138.13 1.9 0.4 138.49 137.92 138.68 139.91 

CLIENT: FERMCO 
MEIHOD: EPA YOYO 

DALE Z'ESI'ED: OW1 4/96 

CHEM to AL COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MAZERIAL TYPE: GSE - SLT 

CHAXAC7'EKISI'ICS: 8U mil HDPE Geomembrane 
IMMERSION MtiDIUM: Perched Ground Wafer 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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GEOSYNTEC CONSULTANTS 

Exposure 

Period 

Materials Testing Laboratory 

23°C 50°C 
I Standnrd Percent Specimens Standnrd Percent . Specimens 

CHEM a L COMPATIBILITY TEST RESULTS 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CHEM a AL COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 CLIENT: FERMCO 

EPA 9090 MAZERIAL TYPE: NSC METHOD: 
CHAKAC'I%KISTICS: 80 mil HDPE Geomembrane DATE TESTED: &/I 4/96 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEl‘HOD: EPA YO90 

DATE I’ESTED: 06/1 4/96 

CHEM L COMPATIBILITY TEST RESULTS a a 
GEOSYNTEC JOB NO.: GE 3900 

MAlEIUAL TYPE: NSC 
CHAM C”I’EKISTICS: 80 mil HDPE Geomembrane 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEI'HOU: EPA 9090 

DATE TESI'EU: Ob11 4/96 

L COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 

MATERIAL I'YI'E: NSC 
CHAKACTERISI'ICS: 80 mil HDPE tieomembrane 

IMMERSION MEUl UM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEI'HOD: EPA YOYO 

DATE IESIED: &/I 4/96 

CHEMI Q L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
W E  G'undle 
80 mil HDPE G'eomembrane 

MAIEIUAL TYPE: 
CHAKACl EMSI'ICS: 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEIHOU: EPA YOYO 

DAIE I’ESIED: 06/14/y6 

L COMPATIBILITY TEST RESULTS 0 
GEOSYNTEC JOB NO.: G E  3900 

MAIEXIAL TYPE: GSE Gundle 
CHAXACTEXISI‘ICS: (10 mil HDPE Geomembrane 

IMMERSION MEDIUM: Perched Ground Wafer 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CLJENT: FERMCO 
. MEI'HOD: EPA YOYO 

DATE TESTED: #/I 4N6 

L COMPATIBILITY TEST RESULTS a 
GEOSYNTEC JOB NO.: GE 3900 

MATERIAL I'YPE: GSE Gundle 
C H A M  C'I ERISTICS: 

IMMERSION MEDI UM: 
(10 mil HDPE Geomembrane 
Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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Materials Testing Laboratory 

CLIENT: FERMCO 
METHOD: EPA YUYU 

DATE TESY'ED: MA 4/Y6 

COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 

MATERIAL TYPE: GSE Gundle 
CHAXAC*I'ERIS1'ICS: 80 mil HDPE Geomembrane 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: WIDTH 
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GEOSYNTEC CONSULTANTS CHEMI 9 AL COMPATIBILITY TEST RESULTS - 

Materials Testing Laboratory 

CLIENT: FERMCO 
MEI'HOD: EPA YUYU 

DATE TESTED: U b / 1 4 / Y b  

GEOSYNTEC JOB NO.: GE3900 , 
MAI'EKIAL TYPE: PULYFLEX 

CHAXACTENSI'ICS: 80 mil HDPE Geomembrane 
IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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Materials Testing Laboratory 
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D A W  I'ESI'ED: 06/14&6 
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CHEMI 9 AL COMPATIBILITY TEST RESULTS 
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EOSYNTEC CONSULTANTS 

0 

-200 

Materials Testing Laboratory 

30 60 90 120 
-- 

CLJENT: FERMCO 
MKlHOD: EPA YUYU 

DATE Th’S7ED: 06/14/y6 

L COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 

MAWIUAL 7’YYE: POLYFLEX 
CHAXACY’EKISIICS: 610 mil HDPE tieomembrane 

IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): DIMENSIONS (mm) 
DIRECTION: LENGTH 
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EOSYNTEC CONSULTANTS 

Exposure 

Period 

Materials Testing Laboratory 

23°C 50°C 
Specimens Standard Percent Specimens Standard Percent I 

CLIENT: FERMCO 
Mh'I'HOD: EPA YUYU 

DATE I'ESTED: 06/14/Y6 

CHEM a L COMPATIBILITY TEST RESULTS e 
GEOSYNTEC JOB NO.: GE 3900 

MATERIAL TYPE: PULYFLEX 
CHAXACI'EKISI'ICS: 80 mil HDPE tieomembrane 

IMMEXSION MEDIUM: Perched Ground Water 
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EOSYNTEC CONSULTANTS 
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L COMPATIBILITY TEST RESULTS e 
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EOSYNTEC CONSULTANTS CHEM AL COMPATIBILITY TEST RESULTS a h 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEI’HOD: EPA YUYU 

DATE I’ESIED: 06/14/Y6 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: SERRUT 

C H A M  C”I’ERISI1CS: 
IMMERSION MEDl UM: 

80 mil HDPE Geomembrane 
Perched Ground Water 
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DIRECTION: WIDTH 
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EOSYNTEC CONSULTANTS 

Exposure 

Period 

(Days) 

a COMPATIBILITY TEST RESULTS 

23°C 50°C 
specimeis Standard Percent Specimens Standard Percent 

I 2 3 4 5 Mean Deviation Chanae I 2 3 4 5 Mean Deviation ChanPe Technician 

Materials Testing Laboratory 
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EOSYNTEC CONSULTANTS 
a 

Materials Testing Laboratory 

CLIENT: 
MEIHOD: 

DATE TESIED: 

FERMCO 
EPA YVYO 
&/I 4fl6 

CHEM a L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MAIERIAL TYPE: SERROT 

CHAKACTERISI’ICS: 80 mil HDPE G‘eomembrane 
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FEMP OSDF-LLCFR-REV B 

2.4 Specific Gravity 

Rationale for Test 

Specific gravity is the ratio of the density of a material to the density of water. 
In USEPA 9090 tests, specific gravity is measured to provide an indication of the 
amount of swelling or shrinkage a geomembrane has undergone as the result of 
absorption of leachate constituents or extraction of geomembrane constituents. The 
specific gravity of the geomembrane was measured using a direct measurement of mass 

Correlating well 

Results and Discussion 

of the 

control value means. 

Conclusion 

geomembranes during the 120 day exposure period. 

GE3900-07.4/F9630 165. APB B-36 96.08.14 
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c CONSIJLTANT~ 
Materials Testing Laboratory 

CHEMI @ L COMPATIBILITY TEST RESULTS e 
CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 

METHOD: ASTM 0792 MATERIAL TYPE: GSE - SLT 
80 mil HDPE Geomembrane 
Perched Ground Warer 

CHARACTERISTICS: 
IMMERSION MEDIUM: 

DATE TESTED: Vb/14N6 
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CHEMI ca L COMPATIBILITY TEST RESULTS 
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2.5 Volatiles Loss 

Rationale for Test 

The volatiles loss test is conducted to assess the amount of volatile constituents 
contained in geomembranes. The volatiles loss test is a gravimetric measurement in 
which the specimens are weighed after being retrieved from the leachate and cleaned. 
They are then heated in an oven for two hours and re-weighed. The mass lost by the 

. samples after heating is their volatiles loss. Volatile constituents may include either 
constituents of the leachate, such as moi concentrations of organic 
chemicals, or volatile constituents of the ge as low molecular weight 
polyethylene (i.e., production of the 
geomembranes. Consequently, if leach higher volatiles loss 
values than corresponding control sa ave either absorbed 
volatile constituents from the leachate more wax and processing 
aids than the unexp turing process of 
HDPE geomembran stributed throughout a roll of 
geomembrane . 

Results and Discussi 

The results of indicate that the 
geomembrane samples have volatiles loss values for the 30, 60, 90, and 120 days that 
are all higher than their control values. 

The following observations were made regarding the volatiles loss values of each 
of the exposed geomembrane samples (discussed individually because they displayed 
unique behavior) : 

GSE-SLT Geomembranes. The samples exposed at 23°C (73°F) showed a linear 
increase in volatiles loss from the 30-day exposure period to the 120-day exposure 
period. The 50°C (122°F) samples experienced a greater increase, but with some 
variability. The volatiles loss values of the exposed samples were outside of one 
standard deviation of the mean value of the control samples. 

GE3900-07.4IF9630 165. APB B-42 
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NSC Geomembrane. All of the exposed samples experienced an increase in 
volatiles loss. However, the results were variable (Le., no trends occurred for 
both 23°C (73°F) and 50°C (122°F) data sets between consecutive exposure 
periods). In general, the 50°C (122°F) samples experienced a slightly greater 
increase than the 23°C (73°F) samples. For the 23°C (73°F) samples, the 30-day 
and 90-day sample values were within one standard deviation of the mean control 
value. For the 50°C (122°F) samples, the 60-day and 90-day sample values were 
within one standard deviation of the mean control values. 

GSE-Gundle Geomembrane. All higher volatiles loss 
values than the mean control values. H variable (Le., no 

s. Finally, the 23°C 
(73°F) samples experienced a loss compared 
to the 50°C (122°F) samples. 

volatiles loss 

generally 
samples generally had greater volatiles loss 

Serrot Geomembrane. All of the exposed samples had higher volatiles loss values 
than the mean control values. Both the 23°C (73°F) and 50°C (122°F) samples 
show a decreasing trend occurring from the 30-day to the 90-day exposure periods. 
At 120-day an abrupt increase occurred, with a larger change occurring in the 
23°C (73°F) samples. Finally, all of the exposed values were outside of one 
standard deviation of the mean control values. 

Since the aforementioned physical properties did not change from their pre- 
exposure values, the increased volatiles values for the exposed samples are likely due 
to moisture and possibly residual detergent from the coupon cleaning process on the 
surface of the samples. Small amounts of water may become trapped in areas such as 

387 
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small scratches in the surface of the sample that cannot be removed until the test drying 
begins. If the geomembranes had absorbed organic constituents from the test leachate, 
it is likely that the mass, thickness, dimensions, and specific gravity would have all 
increased as a result. As discussed previously, all three of these properties remained 
constant during the 120-day exposure period. Also, since the test leachate has low 
concentrations of organic constituents (see Appendix A), it is unlikely that the increase 
in volatiles loss is due to absorption of organic leachate constituents. In addition, 
previous experience indicates that volatiles loss values typically display significant 
variability, due to experimental variation, and material variability. 

e in volatiles loss. 
on the surface of 

Conclusion 

The exposed geomembranes 
However, the increase is likely due to 
the samples since of organic 
constituents, and 
geomembranes did 

e 
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2.6 Extractables Content 

Rationale for Test 

The extractables content test is conducted to assess the quantity of constituents 
that can be removed from geomembranes by solvent-extraction (methyl ethyl ketone is 
the solvent prescribed by the USEPA Method 9090 test procedure). However, HDPE 
geomembranes do not contain chemical species, such as plasticizers, that can be readily 
extracted. HDPE geomembranes do contain antioxidants and some very low molecular 
weight polyethylenes material, Le., wax 
Antioxidants can potentially be removed branes by the extraction 
procedure. However, antioxidant concentra branes is very low 
(typically less than be large molecules, 
which inhibits their extraction from m ely that antioxidants 
account for a significant percentage o 

(wax) in HDPE geomembranes 
n integral part of the HDPE matrix. 

tends to be randomly 
of the percentage of s content values 
of HDPE geomembr 
represent the majority of material removed by the extraction procedure; and (ii) it is 
randomly distributed in HDPE geomembranes. 

Results and Discussion 

The following observations were made regarding the extractables content results 
of the geomembrane samples: 

GSE-SLT Geomembrane. Extractables content values of the exposed samples were 
higher than the mean control values. However, data consistency was poor ( ie . ,  
there were no discernable trends). In addition, all of the mean exposure values 
were greater than one standard deviation from the mean values of the control 
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samples. 
content values compared to the 50°C (122°F) samples. 

Finally, the 23 "C (73 OF) samples generally had higher extractable 

NSC Geomembrane. Extractables content values of the exposed samples were 
higher than those of the control sample. However, as with the GSE-SLT 
geomembrane, data consistency was poor. Only the 60-day 23°C (73°F) and 60- 
day 50°C (122°F) samples were within one standard deviation of the control value 
means. Finally, the 23°C (73°F) samples appeared to have greater variability, 
compared to the 50°C (122°F) samples. 

GSE-Gundle Geomembrane. The expos d am es d higher extractables content 
values than the control samples. Howev &%no discernable data trend. 
Only the 120-day samples were within on of the control value 
means. 

higher extractables content 
e GSE-Gundle, GSE-SLT, 

. The magnitude of change 
ilar to that for the 50°C (122°F) samples. 

alues of the exposed samples were more than All of the mean 

Serrot Geomembrane. The exposed samples had higher extractables content values 
than the control samples. No data trends were observed. All of the exposed 
samples had mean values that were more than one standard deviation from the 
control value means. The magnitude of the percent change values of the 23°C 
(73°F) samples were higher than those of the 50°C (122°F) samples. 

The observations given above suggest that there was significant variability in the 
extractables content values. This finding is typical for extractables content values of 
HDPE geomembranes tested in USEPA Method 9090 test programs. However, several 
comments can be made regarding the higher values of the exposed samples relative to 
the control samples. 

B-5 1 96.08.14 
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The exposed samples were ultrasonically cleaned to help remove trace levels of 
residual radioactivity from the coupons. This high-energy cleaning process may have 
made the wax more easily removable (i.e., some the subsurface wax may have migrated 
to the surface, bringing it into more direct contact with the extraction solvent). In 
addition, the elevated temperature (of the 50°C (122°F) exposure) may have also 
contributed to some of the wax migrating to the surface of the geomembranes, and the 
non-uniform distribution of wax in a roll of geomembrane may cause inter-exposure 
period scatter. Also, the generally poor inter-exposure period correlation indicates that 
the higher values of exposed samples are probably not due to the leachate, because the 
action of the leachate would likely be pr ting in a uniform trend. 
Furthermore, these results are not in agree ss, thickness, dimensions, 
and specific gravity results, which were cons ays of the exposure 
test. Therefore, it is unlikely that the increa ontent is due to the 
action of the test leachate, but rathe physical process of 
cleaning, the elevated ution of wax in the 
geomembranes. 

Conclusion 

The extractables Cn?U o tent v u o e exposed geomembranes were higher than the 
control values. 
but rather, to the 
the random distribution of wax in the geomembranes. 

se is not likely due to the action of the leachate, 
cleaning, the elevated exposure temperature, and 
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2.7 Stress and Strain at Yield 

Directionality 

When a geomembrane is manufactured, the molecules of polyethylene are oriented 
slightly in the direction that the geomembrane is extruded. Geomembranes may 
therefore have different strength characteristics in the direction of orientation than in 
other directions. Thus, mechanical properties of geomembranes are tested in the 
direction of extrusion (i.e., roll direction) and in the direction normal to extrusion (i.e., 
cross-roll direction). 

Rationale of Test 

Stress at yield is the stress that is eform a material. It 
is the point at which molecules th to slip and slide past 
each other. Strain a cimen that occurs at the yield 
stress. For a given train at yield display opposite 
behavior (Le., when s in at yield decreases). Conversely, 
when stress at yield eld should increase. Stress and strain at yield 
are generally not se ndition, (e.g., scratches). However, when 
volatile organic che into a sample, the forces that hold parallel 
polyethylene molecule eakened, and, consequently, less stress is required 
to cause them to slide past each other (i.e., stress at yield is reduced). Conversely, 
exposure to ultraviolet and ionizing radiation in the absence of oxygen may cause the 
surface molecules to crosslink, which would tend to increase stress at yield and reduce 
strain at yield. 

Results and Discussion 

The following observations were made regarding the stress at yield and strain at 
yield of the geomembranes. 

GSE-SLT Geomembrane. The stress at yield values for both the roll and cross-roll 
direction samples had small percent changes from the control values. However, 
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data were inconsistent (i.e., no observable trend). Most of the mean values for the 
exposed samples were greater than one standard deviation of the mean value of the 
control samples. The percent changes were generally larger for the 23°C (73°F) 
samples compared to the 50°C (122°F) samples. 

Strain at yield values for the exposed samples were consistent (i.e., no apparent 
trend) with stress at yield. In addition, most of the strain at yield values for 
exposed samples were within one standard deviation of the control samples. The 
percent changes of the 23°C (73°F) samples were greater than those of the 50°C 
(122°F) samples. The inverse relations d strain was not evident in 
the results. 

NSC Geomembrane. The roll lues were generally 
ithin one standard 

deviation of the control value mea ) and 50°C (122°F) samples 
samples experienced larger 

(73°C) and 50°F 
slightly higher than 
r, the 60-day 23°C 
ntrol values. The 
es values and their 

the control value 

Strain at yield values of the exposed roll direction samples were nearly constant 
during the 120-day test, and most. of the values for the exposed samples were 
within one standard deviation of the control value means. The inverse relationship 
of stress and strain was not evident, since both stress and strain results for the roll 
direction samples were generally constant. 

Percent changes in strain at yield of the cross-roll direction samples were slightly 
greater than percent changes of the roll direction samples. The values of the 
exposed samples were approximately within one standard deviation of control value 
means. The differences between 23°C (73°F) samples and the 50°C (122°F) 
samples values and their respective control sample values were nearly the same. 
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The inverse relationship of stress and strain was not observed in the results of the 
cross-roll direction samples. 

GSE-Gundle Geomembrane. The stress at yield values were nearly constant for 
both the roll-direction and the cross-roll direction samples, with the single 
exception of the 23°C (73°F) roll direction sample, which underwent a percent 
change from positive 4.7 percent at the 30-day exposure period to a percent change 
of negative 9.7 percent at the 120-day exposure period. Most of the mean values 
(with the exception of the 23°C (73°F) roll direction sample) for the exposed 
samples were within one standard devi rol value means. There 
were no significant differences between and 50°C (122°F) data. 

In general, strain at yield res n the stress at yield 
ne standard deviation 

of the mean values of the control , the inverse relationship of 

s of the roll direction and cross-roll 
the percent changes 
mples were slightly 
e control samples. 
) and 50°C (122°F) 

results. 

Strain at yield values in the roll-direction were generally constant, and the data 
were consistent between consecutive exposure periods. Moreover, the mean values 
for the exposed samples were within one standard deviation of the control value 
means. There were no significant differences between the results of 23 "C (73 OF) 
and the 50°C (122°F) samples. The inverse relationship of stress and strain was 
not observed since both stress and strain at yield were nearly constant. 

The strain at yield values of the 30-day and 60-day 23°C (73°F) cross-roll 
direction samples were approximately 11 percent below the control values. At the 
90-day and 120-day exposure periods, the exposed sample values were nearly the 

GE3900-07.4/F9630165. APB B-60 96.08.14 
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same as the control values. The 23°C (73°F) and 50°C (122°F) results were 
similar, having mean values which were within one standard deviation of the 
control value means. The inverse relationship of stress and strain was not 
observed in these samples. 

Serrot Geomembranes. Stress at yield values of the roll direction samples were 
nearly constant during 120 days of leachate exposure. In addition, most of the 
mean value of the exposed samples were within one standard deviation of the 
control value means. The cross-roll direction samples exhibited similar results. 
There were no 
50°C (122°F) 

significant 
samples. 

differences of the 23°C (73°F) and 

Strain at yield values of both roll and cr mples were similar. 
The percent changes were small, lues of the exposed 
samples were within one sta ntrol value means, although 
there were some were no significant differences 
in behavior bet 122°F) samples. Finally, the 
inverse relationshi as not evident in these results. 

The results of th M---T\b tress a yi Id d strain at yield are similar for all five of the 
geomembranes. In g the data were not observed. This suggests that 
any differences and exposed sample values are most likely 
due to material variability. This is further supported by the similarities between the 
23°C (73°F) and 50°C (122°F) samples results. Moreover, the inverse relationship 
between stress and strain was not evident in these test results. (In the NSC and 
Polyflex cases, stress at yield and strain at yield were essentially constant throughout 
the 120-day exposure test.) These results, which indicate that the geomembranes and 
leachate did not measurably interact, are supported by the results of physical properties 
tests. 

Conclusion 

The stress at yield and strain at yield data indicate that geomembranes were not 
measurably impacted by the test leachate during the 120 day exposure period. 

B-6 1 96.08.14 



CONSULTANTS COMPATIBILITY TEST RESULTS 0 
Materials Testing Laboratory 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM D63R MATERIAL TYPE: GSE - SLT 

CHAXACIERISI'ICS: 80 mil HDPE Geomembrane UAI'E TESI'ED: 0611 4/96 
IMMERSION MEDIUM: Perched Ground Water 
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I 
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Standard Percent Specimens Standard Percent Specimens 

COMPATIBILITY TEST RESULTS a 

I 

Materials Testing Laboratory 
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Exposure 

Period 

Materials Testing Laboratory 
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METHOD: ASTM 0638 
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CHEMI la L COMPATIBILITY TEST RESULTS a 
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Materials Testing Laboratory 
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METHOD: ASTM 0638 
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CHEMI !!P L COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 

CLIENT: FERMCO 
METHOD: ASTM D63R 

DATE 7'ESlh'D: 06/14/96 

CHEMIC a L COMPATIBILITY TEST RESULTS 
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COMPATIBILITY TEST RESULTS a 
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ASTM 0638 MATERIAL TYPE: NSC METHOD: 
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Exposure 23°C 
Period Specimens Standard Percent I 

Materials Testing Laboratory 
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METHOD: ASTM 0638 
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CHEMI ch L COMPATIBILITY TEST RESULTS 
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CHARACTEIUSTICS: (10 mil HDPE Geomemhrane 
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Materials Testing Laboratory 
CHEMI b L COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 06311 MATERIAL TYPE: NSC 

DATE TESTED: 06/14Nb C H A M  CTERISTICS: 80 mil HDPE Geomembrane 
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Materials Testing Laboratory 

CHEMI L COMPATIBILITY TEST RESULTS 0 m 
CLlENT: FERMCO CEOSYNTEC JOB NO.: G E  3900 

METHOD: ASTM 0638 MATERIAL TYPE: GSE Gundle 
DATE I'ESIXD: 06/14/96 CHAXACIEKISI'ICS: 80 mil H D P E  Geomembrane 

Perched Ground Water IMMEKSION MEDIUM: 

PROPERTY (UNIT): STRESS AT YIELD (psi) 
DIRECTION: ROLL 

10000 

8000 

A 
fn a 
2 6000 
c a 9 4000 
a 
I- ul 

Y 

F 

2000 

I 

0 
! 

23°C 

I --Jt Exposed - - 0 - -Control 1 

30 60 90 120 
Exposure Period (Days) 

1OOOO 

8000 

A 
fn a 
9 6000 
v 

F 
t 
% 4000 w 
I- rn 
a 

2000 

0 

50°C 

I --Jt ExDosed - - 0 - -Control 1 

~ _ _ _ _ _ _ _  

30 60 90 120 
Exposure Period (Days) 

Note: Enor born represent one shmdard devlollon ai meon sarnple value. 0 1996 GEOSYNKC CONSUUANTS 



CONSULTANTS 

Specimens 
I 2 3 4 5 

I I I I 

h 0 CHEMI L COMPATIBILITY TEST RESULTS 

Standard Percent Specimens Standard Percent 
Mean Deviation Change I 2 3 4 5 Mean Deviation Change Technician 

I I I I I I I I 

Materials Testing Laboratory 

8000 -. 

A 
u) a 
Y 

2 6000 
? 
I- 
U 
v) 

4000 
a 
8- rn 

Exposure 

Period 

(OnYs) 

Control 
30 

Control 
60 

Control 
90 

Control 
120 

.- 

-- 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 0638 MATERIAL TYPE: GSE Gundle 

DATE TESTED: 06/14/96 CHAKACl%KlS71CS: 80 mil HDPE tieomembrane 
IMMEHSION MtiDlUM: Perched tiround Water 

PROPERTY (UNIT): STRESS AT YIELD (psi) 
DIRECTION: CROSS-ROLL 

I 23 "C I 50°C I 1 

-l 
_________- 23°C 

10000 

60 90 
Exposure Period (Days) 

120 1 

10000 

8000 

.- 
UJ a 
v 

2 6000 
F 
I- 
U 

3 4000 
w a 
I- 
v) 

2000 

0 

50°C 

1 -+&- Exposed - - 0 - - C o n a  __- 

I - - - - -  
--. . .---.--- - - .  

30 60 90 
Exposure Period (Days) 

120 

. -. 

I d  
Note: Enor bars r6wresent one rtondord devlofion ai meon sample value. Q 1996 GEOSYMEC CONSULTANTS 



Materials Testing Laboratory 

CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESTED: lhY14N6 

CHEMI COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: GSE Gundle 
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Materials Testing Laboratory 
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CHEMI & COMPATIBILITY TEST RESULTS 

Jt- Exposed - - 0 - -Control 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: GSE Gundle 

CHARACTERISTICS: 8U mil HDPE Geomembrane 
IMMERSION MEDIUM: Perched Ground Water 

Y 

PROPERTY (UNIT): STRAIN AT YIELD (%) 
DIRECTION: CROSS-ROLL 

(Days) 

Control 
30 

Control 
60 

Control 
90 

Control 
120 

c 

Y 
z 
360 
F 
l- a 
z 
$40 
a 
Li 

O J  
30 60 90 

Exposure Period (Days) 
120 

100 

80 

a? 

9 60 
+ 
$40 

+ 
v) 

Y 

$ 
a 

20 

0 

50°C 

I +Exposed - - 0 - :Control 

30 60 90 
Exposure Period (Days) 

120 

Q 1996 GEOSYNTEC CONSUlrANTS 



CONSULTANTS COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 06.38 MATERIAL TYPE: POLYFLEX 

CHAKACIERISI’ICS: 80 mil HDPE Geomembrane DALE I’ESI’EU: 06/14/96 
IMMERSION MEDIUM: Perched Ground Water 
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Materials Testing Laboratory 

CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESI'EL): M / l  4/96 

CHEMIC a L COMPATIBILITY TEST RESULTS 
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CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESTED: M/I 4/Y6 

CHEMI COMPATIBILITY TEST RESULTS 
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ExpoJure 23°C 
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Materials Testing Laboratory 
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Materials Testing Laboratory 

CHEMI !? AL COMPATIBILITY TEST RESULTS 
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CHEMI h L COMPATIBILITY TEST RESULTS 
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CHEMI a COMPATIBILITY TEST RESULTS 
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2.8 Stress and Strain at Break 

Rationale of Test 

Stress at break is the stress required to cause the rupture of the test specimen. On 
the molecular level, this is the point at which the molecules of the material either break 
or disentangle and part from each other. In contrast, strain at break is the lineal 
increase in the length of a material as it deforms (e.g., elongates) to the point of 

. rupture. Both stress at break and strain at break are sensitive to surface imperfections, 
which concentrate stress. Because of this h e n s  may fail prematurely. 

Results and Discussion 

The following observations were wAL\sh-dstrain a r d i  at break of the 
geomembranes : 

f\ 
50°C (122°F) roll-direction 

during the 120 days of 
direction sample results were more varied 

For samples of both direction types, 
sample mean values were within one 

Finally, there were no significant 
differences between the 23°C (73°F) and 50°C (122°F) samples. 

Strain at break for both the roll and cross-roll samples were usually constant, with 
the exception of the 90-day values, which increased significantly. Most of the 
exposed sample mean values were slightly more than one standard deviation from 
the control value means. In addition, there was no significant difference between 
the 23°C (73°F) and 50°C (122°F) samples. There was no evidence of the 
inverse relationship between stress and strain. 

NSC Geomembrane. Stress at break values for both the roll and cross-roll 
direction samples were nearly constant, except for: (i) the 90-day roll direction 
sample value, which increased approximately 10 percent; and (ii) the 120-day 

GE3900-07.4/F9630165 .APB B-82 96.08.14 
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Polyflex Geomembrane. Stress at break values for the roll and cross-roll direction 
samples were variable, except for the 23°C (73°F) roll direction samples, which 
were nearly constant. Most of the mean values of the exposed samples were ’ 

outside of one standard deviation of the control value means. The 23°C (73°F) 
and 50°C (122°F) cross-roll direction sample results were particularly at variance 
from their respective control sample values at 90 and 120 days. The overall 

38% 

FEMP OSDF-LLCFR-REV B 

cross-roll sample values, which decreased approximately 6 percent and 12 percent 
for the 23°C (73°F) and 50°C (122°F) exposure temperatures, respectively. In 
general, most of the mean values for the exposed samples were within one 
standard deviation of the control value means. In addition, there were no 
significant differences in the results of 23°C (73°F) and 50°C (122°F) samples. 

As with stress at break, strain at break for both the roll and cross-roll direction 
samples were generally constant during the geomembrane’ s exposure to the 
leachate. Only the 90-day roll direction (both 23°C (73°F) and 50°C (122°F)) 

cent). The mean values of 
the exposed samples were within one 
means. There was no measurable di esults of the 23°C 

nship between stress 
and strain was not evident in thes 

e roll direction sample showed 
e mean values 

standard deviation of the control 
value means. T below the control 

differences bet 

Strain at break for both roll and cross-roll direction samples were generally 
constant for the 120 days of leachate exposure. In addition, the mean values of 
the exposed samples were within one standard deviation of the control value 
means. Finally, the inverse relationship of stress and strain was not evident in 
these test results. 
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percent changes in stress at break for 23°C (73°F) and 50°C (122°F) samples 
were not appreciable different. 

The strain at break values for the roll and cross-roll direction samples exhibited 
changes that were parallel to those of stress at break, with variability similar to 
that of stress at break, Le., cross-roll direction samples were more variable that 
the roll direction samples. 

Serrot Geomembrane. Stress at break values of roll direction samples were higher 
than the control values except for th 3°F) samples which were 
approximately 12 percent and 8 percent 1 samples at 30 days and 
120 days, respectively. Stress at break 11 direction samples 
were generally constant. Stress at br sed roll direction 
samples were generally 20 percent st of the exposed 
samples were outside of on e control value means. The 
percent change in 3°C (73°F) and 50°C (122°F) 
samples were not 

Strain at break 
parallel to thos 
break. 

The stress at break and strain at break values for the five geomembranes were 
variable (Le., no trends were observed). However, the results of the NSC and GSE- 
Gundle geomembranes were more uniform than the GSE-SLT, Serrot, and Polyflex 
geomembranes. The percent change values of the 23°C (73°F) and 50°C (122°F) 
samples were generally equivalent. In addition, the inverse relationship of stress and 
strain was not evident in these results because stress and strain generally experienced 
variable changes. Changes occurring in strain at break and stress at break in these 
samples are not likely due to interaction with the leachate because: (i) the data were 
variable; (ii) no significant differences in the percent change values were observed 
between the 23°C (73°F) and 50°C (122°F) samples; and (iii) the inverse relationship 
of stress and strain was not evident. In addition, because the measured physical 
properties and stress and strain at yield values were generally constant, stress and strain 

d cross-roll direction samples were generally 
with variability similar to that of stress at 
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at break were not expected to exhibit evidence of leachate interaction. Therefore, it is 
likely that the observed changes in stress and strain at break of the five geomembranes 
are attributable to experimental variability and material variability. 

Conclusion 

The test leachate did not measurably impact the stress and strain at break of the 
geomembranes during the 120 day exposure period. 
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CHEMI flk COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO 
METHOD: ASTM 0638 
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CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESTED: 06/14/Y6 

CHEMI COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 

CLJENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
GSE - SLT MAlEHIAL TYPE: ME‘I’HVD: ASTM W38 
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CHEMI flh, COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 CLIENT: FERMCO 
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CLIENT: FERMCO 
METHOD: ASTM 0 6 3 8  

DATE TESTED: W I 4 N 6  

CHEMI 8 COMPATIBILITY ‘TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: GSE - SLT 

CHAKAL”ERlS1 ICs: 
IMMEXSION MEUl OM: 
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CHEMI dk COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 

CLIENT: FERMCO 
MEIHOD: ASTM LM38 

DATE TESIED: 06/14N6 

GEOSYNTEC JOB NO.: 
MATERIAL TYYE: 

CHARAC.TERISIICS: 
IMMERSION MEDIUM: 

GE 3900 

80 mil H D P E  G'eomembrane 
Perched Ground Water 

G'SE - SLT 

PROPERTY (UNIT): STRAIN AT BREAK (%) 
DIRECTION: ROLL 

10000 

8000 

6000 

4000 

2000 

0 

-2000 

4000 

-6000 

-8000 

-10000 * 
d 
4 

23°C 

[ +Mean 

Exposure Period (Days) 

a . 
d 

10000 

8000 

6000 

4000 

2000 

0 

-2000 

-4000 

-6000 

-8000 

50°C 

I + Mean 
-1 0000 

Exposure Period (Days) 

0 I996 GEOSYnmC CONSULTAMS 



CONSULTANTS 

8000 

6000 -- 

4000 

2000 

0 -  

-2000 -- 

-4000 -- 

-6000 -- 

Materials Testing Laboratory 

- -  

-- . - - - - 
-- 

I C  \ *  
d \  

i - - 
30 60 90 170 

CLIENT: FERMCO 
MEI'HOU: ASTM Ob38 

UA7E TESIEU: Vb/14/Yb 

- .  -10000 i 
Exposure Period (Days) 

CHEMI d L COMPATIBILITY TEST RESULTS 

, 

a 
GEOSYNTEC JOB NO.: GE 3900 

MAlEKIAL TYPE: GSE - SLT 
80 mil HDPE Geomembrane 
Perched Ground Water 

CHAUA C'I'ENSIICS: 
IMMERSION MEUIUM: 

PROPERTY (UNIT): STRAIN AT BREAK (%) 
DIRECTION: CROSS-ROLL 

I Exposure I 23°C I 30°C I I 
I I Period Specimens I Standard Percent I Specimens I Standard Percent 

Control 

120 

n 

E 
Y : 
5 

K 
m 
t 
K 
I- 
u) 

23°C 
10000 

PI g -10000 J 

A Exposure Period (Days) 

50°C 
10000 

8000 

6000 

4000 

2000 

0 

-2000 

4000 

0 I 9 9 6  GEOSYNlEC CONSULTANTS 

06 



CHEMI COMPATIBILITY TEST RESULTS 

Period 
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Materials Testing Laboratory 

~~ ~ ~ ~ 

Specimens Standard Percent Specimens Standard Percent 
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CHEMI COMPATIBILITY TEST RESULTS 
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CLIENT: FERMCO 
MKIHOD: ASTM 0638 

DATE TEST'ED: M/I 4N(I 

CHEMI @, COMPATIBILITY TEST RESULTS 
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CHEMI h L COMPATIBILITY TEST RESULTS 
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CLJENT: FERMCO 
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CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESTED: MA 4N6 

CHEMI a COMPATIBILITY TEST RESULTS 
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a CHEMI h L COMPATIBILITY TEST RESULTS 
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CHEMI COMPATIBILITY TEST RESULTS 
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CHEMI COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 
COMPATIBILITY TEST RESULTS a 
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CHEMI @ L COMPATIBILITY TEST RESULTS 
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CHEMI @ COMPATIBILITY TEST RESULTS 
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CLIENT: FERMCO 
METHOD: ASTM 0638 
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CHEMI COMPATIBILITY TEST RESULTS 
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2.9 Modulus of Elasticity 

Rationale of Test 

Modulus of elasticity is a measure of the stiffness of a material and is calculated 
from a tangent line drawn from a point on the steepest part of the initial portion of a 
geomembrane stress/strain curve. Like stress at yield, modulus of elasticity decreases 
when the material absorbs chemicals from leachate and increases when it is crosslinked 

. by the action of high energy radiation. 

Results and Discussion 

s of elasticity of the 

e roll and cross-roll 
leachate exposure. 

alues of the exposed 
deviation of the control value means. In 
were observed between the 23 "C (73 OF) and 

, the modulus of elasticity values were parallel to 

five geomembranes. 

Although there we 

those of stress at 

NSC Geomembrane. The modulus of elasticity values in both the roll and cross- 
roll directions were variable during the 120 days of leachate exposure. Most of 
the mean values of the exposed samples were outside of one standard deviation of 
the control value means. Both the 23°C (73°F) and 50°C (122°F) samples 
experienced similar changes. Modulus of elasticity values were not consistent with 
stress at yield values. 

GSE-Gundle Geomembrane. Modulus of elasticity values in the roll direction were 
variable, and most of the mean values of the exposed samples were outside of one 
standard deviation of the control value means. In contrast, the modulus of 
elasticity values of the cross-roll direction sample were nearly constant and slightly 

GE3900-07.4/F9630165. APB B- 126 96.08.14 
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higher than the control samples values. There was no appreciable difference 
between the 23°C (73°F) and the 50°C (122°F) data. Finally, modulus of 
elasticity values during the 120 days of leachate exposure appear to parallel stress 
at yield values. 

PolvFlex Geomembrane. The modulus of elasticity values of the roll direction 
23°C (73°F) samples were inconsistent. The mean values of the exposed samples 
were generally more than one standard deviation outside of the mean values of the 
control samples. In contrast, modulus of elasticity values of the 50°C (122°F) roll 

not variable, with values slightly abov 

means. There were no appreciable differe 

- exposed samples did not correlat 

direction and the 23°C (73°F) and 50°C 

control samples, but were within one 

(122°F) values. 

samples were 

"C (73°F) and 50°C 

stress at yield was variable). 

change values for the exposed samples. 

The modulus of elasticity values of the exposed roll direction and cross-roll 
direction samples were lower than the control samples in the range of 
approximately 5 to 10 percent. However, a decreasing trend was not observed. 
In addition, most of the mean values of the exposed samples were outside of one 
standard deviation of the control value means. No appreciable difference was 
observed between the 23°C (73°F) and 50°C (122°F) samples. In general, the 
modulus of elasticity values of the exposed sample did not vary consistently with 
the stress at yield values. 

GE3900-07.4/F9630165. APB B- 127 96.08.14 
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The variability of the modulus of elasticity values of the exposed samples is typical 
for HDPE test results in USEPA Method 9090 testing programs. In these test results, 
most of the mean values of the exposed samples were outside of one standard deviation 
of the control value means. 

These results indicate that there was significant variability in modulus of elasticity 
in the five geomembranes. However, the changes that occurred in modulus of elasticity 
of the exposed samples were not consistent with a mechanism of leachate interaction. 
There were no observable trends in the data, and no appreciable differences between 

yield stress of the 
measured physical 

of elasticity was 
es (which are small) 

to material and 

the 23°C (73°F) and 50°C (122°F) 
geomembranes did not appear to be 
properties were constant during the 

observed in modulus of elasticity of the 
not expected to be 

experimental variability. 

Conclusion 

affected by the 

GE3900-07.4/F9630 165. APB B-128 96.08.14 
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CLIENT: FERMCO 
MEIHOU: ASTM 06361 

UAIE 'I'ESIEU: 06/14/y6 

CHEMI d L COMPATIBILITY TEST RESULTS 
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CLIENT: FERMCO 
METHOD: ASTM 0638 

DATE TESI'ED: &/I 4/Y6 

CHEMI b L COMPATIBILITY TEST RESULTS 
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MATERIAL TYPE: GSE - SLT 
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IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): ELASTIC MODULUS (psi) 
DIRECTION: CROSS-ROLL 

Exposure 23°C 50°C 
I Standard Percent Period Specimens Standard Percent Specimens 

(Daw) 

Control 

Control 
60 

Control 
90 

Control 
120 

.30 

100000 

80000 

u) n 
W 

u) 
3 60000 
-I 
3 

0 
I 
n 

40000 
u) 

W 
4 

20000 

c 
c2 

Cf 
P 
0 0  

23°C 

1 --Jt Exposed - - Q - -Control 

30 60 90 120 
Exposure Period (Days) 

50°C 
100000 1 

80000 

2 
3 

0 
I 

60000 

n 

40000 
u) 

W 
5 

I p s 4  - - Q - -Control ___ 

30 60 90 120 
Exposure Period (Days) 

I 20000 

0 

0 I 9 9 6  GFOSYNTEC CONSULTANlS 



CONSULTANTS 
Materials Testing Laboratory 

CLJENT: FERMCO 
M E I H O D :  ASTM Ob38 

DAI’E Y’ESIh’D: M/I 4B6 

CHEMIC d L COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 
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GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: GSE Gundle 

80 mil HDPE Geomembrane CHAXAC'I'EXISTICS: 
IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): ELASTIC MODULUS (psi) 
DIRECTION: ROLL 

23°C 
100000 

80000 

u) 
n 
Y 

60000 
3 
0 
0 
I 

d I  I 
eooo0 
6: 
C? 

--Jt Exposed - - 0 - -Control 

60 90 120 
Exposure Period (Days) 

80000 

u) 3 60000 
3 
0 
0 
I 
E40000 

!! w 

50°C 
100000 , 

20000 

0;- 
30 60 90 120 

Exposure Period (Days) 
- ___ 

0 I996 GEOSYMEC CONSULTANTS 



EOSYNTEC CONSULTANTS 
Materials Testing Laboratory 

CIJENT: FERMCO 
MEI'HOU: ASTM 0638 

DATE TESI'EU: 06/14/y6 

CHEMI Q L COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 

CLIENT: FERMCO 
MEl'HOD: AJTM 06361 

DATE 1'ESSED: #/I 4D6 

CHEMI h L COMPATIBILITY TEST RESULTS 
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Materials Testing Laboratory 
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2.10 Initial Tearing Resistance 

Rationale for Test 

Initial tearing resistance is a measure of the resistance of a material to being tom. 
A test specimen is tested in tension and is pulled in a direction that is perpendicular to 
the direction of a pre-existing tear. As with yield stress and modulus of elasticity, 
initial tearing resistance is reduced when the material absorbs volatile constituents. 

The following observations were made tial tear resistance of the 

Results and Discussion 

five HDPE geomembranes. 

e values of the exposed 
, with the exception of the 23 "C 

the exposed samples were 
In addition, there were 

50" (122°F) data sets. 

geomembranes 
GSE-SLT Geomembrane. 

geomembranes varied 
50 percent of the 

mean values of the exposed samples were within one standard deviation of the 
control value means. In addition, the 50°C (122°F) samples of the roll and cross- 
roll direction samples show similar behavior (Le., at 120 days, the roll and cross- 
roll direction samples experienced an increase of approximately 11 percent and 13 
percent respectively). 

GSE-Gundle Geomembrane . Initial tear resistance values of the exposed 
geomembranes were generally constant until the 90-day exposure period, at which 
point the exposed sample tear resistances were decreased by approximately 4 to 7 
percent. In addition, a similar reduction was evident in the 120-day test results. 
Approximately 50 percent of the mean values (the 30-day and 60-day values) of 
the exposed samples were within one standard deviation of the control value 

GE3900-07.4lF9630165 .APB B-139 96.08.14 
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means. Moreover, the 50°C (122°F) samples appeared to undergo a slightly more 
accelerated reduction, compared to the 23°C (73°F) samples. This result is 
inconsistent with the measured tensile properties, which did not undergo such a 
reduction. 

Polvflex Geomembrane. The results of initial tear resistance were variable, 
although the percent changes were small. In addition, the results of the exposed 
roll and cross-roll direction samples experienced parallel changes. Moreover, the 
percent changes occurring in the 23" (73°F) and 50°C (122°F) were similar. 
Finally, these results are consistent with fie **properties, which were also 

. 

slightly variable. 

(73°F) roll and cross 
direction samples 
variable (i.e., no 

samples were 
samples. The 

roll direction samples and 50°C 

displayed similar results. The results were generally variable, altho,ugh the percent 
changes were small. No significant trends were observed, and the results were 
consistent with the tensile properties, which also did not display significant trends. The 
observed changes in the initial tearing resistance are not likely due to action of the 
leachate because data trends were not observed, and, in most cases, the results 50°C 
(122 OF) samples were similar to the results 23 "C (73 OF) samples. 

Conclusion 

The initial tearing resistances of the five geomembranes were not measurably 
impacted after 120 days of exposure to the test leachate. 
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Materials Testing Laboratory 
CHEMI 9 L COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 01004 MATERIAL TYPE: GSE - SLT 

CHARACTERISTICS: 80 mil HDPE Geomemhrane DATE TESTED: MA 4/96 
IMMERSION MEDIUM: Perched Ground Water 
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.. . CHEMIC a L COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 01004 MATERIAL TYPE: GSE - SLT 
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Materials Testing Laboratory 

CUENT: FERMCO 
METHOD: ASTM 01004 

DATE TESTED: 06/14&6 

CHEMIC a L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL TYPE: NSC 

CHARACTERISTICS: 8U mil HDPE Geornembrane 
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Materials Testing Laboratory 
CHEMICAL COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO GEOSYNTEC JOB NO.: 
METHOD: ASTM 01004 MATERIAL TYPE: 

DATE TESTED: 06/14N6 C H A M  CTERISTICS: 
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CLIENT: FERMCO 
METHOD: ASTM 01004 

DATE TESTED: @ / I  41% 

a 
TEST RESULTS 
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Materials Testing Laboratory 

CUENT: FERMCO 
METHOD: ASTM D1004 

DATE TESTED: M/I 4#6 

CHEMI 9 AL COMPATIBILITY TEST RESULTS 
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CHARACTERISTICS: (IO mil HDPE Geomembrane 
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c co- CHEMI d L COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
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DATE TESTED: 0611 4#6 CHARACTERISTICS: 80 mil HDPE Geomemhrane 
IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): INITIAL TEAR RESISTANCE (Ib) 
DIRECTION: ROLL 

100 

80 

60 

40 

20 

0 

23°C 

1 

30 60 90 120 

Exposure Period (Days) 

100 

80 

60 

40 

20 

0 

50°C 

1 +--Exposed - - 0 - -Control 

30 60 90 120 

Exposure Period (Days) 
t 

0 1996 GEOSYNTEC CONSUlrANrS 



Materials Testing Laboratory 

100 - T 

CLIENT: FERMCO 
METHOD: ASTM 01004 

DATE TESTED: 06/14N6 

a COMPATIBILITY TEST RESULTS 
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MATERIAL TYPE: POL YFLEX 
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Materials Testing Laboratory 

e a 
CHEMICAL COMPATIBILITY TEST RESULTS 

FERMCO GEOSYNTEC JOB NO.: GE 3900 
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CLJENT: 

CHARACTERISTICS: 80 mil HDPE Geomembrane DATE TESTED: MA 4/Y6 
IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): INITIAL TEAR RESISTANCE (lb) 
DIRECTION: ROLL 

100 

2 80 
W 
0 z a b 60 
z 
a 2 40 
I- 
J 

v 

W 
K 

a 
t z 20 

- 

0 

23°C 

c+- Exposed - - 0 - -Control 

30 60 90 120 

Exposure Period (Days) 

50°C 
loo T- 

K 

I- 
J 

2 40 

4 t z 20 
I--- --Jt Exposed - - 0 - -Control ~ 

____-__ ___ 0 
30 60 90 120 

Exposure Period (Days) 
-__ _____ __ 

8 1596 GEOSYNTEC CONSULrANTS 



CHEMI Q L COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM Dl004 MATERIAL TYPE: SERROT 
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2.11 Hardness 

Rationale for Test 

Hardness is a measure of the resistance of a material to indentation by a small 
diameter probe, called an indentor. When the surface of a sample softens, such as 
when the sample absorbs chemicals or undergoes a chemical reaction, it will have a 
lower hardness value. In the absence of oxygen, ultraviolet radiation and ionizing 
radiation (i.e., radioactivity) can cause polyethylene molecules on the surface of the 
geomembrane crosslink, which increases har 

Results and Discussion 

Hardness of the geomembranes ing the 120 days of 
exposure to the leachate, showin esults. In addition, most of 
the mean values of one standard deviation of the 
control value means. 3 "C (73°F) and 50°C (122°F) 
samples were nearly are consistent with the physical 
properties, which we 

Conclusion 

xposure to the test leachate. 

The hardness of the geomembranes was not measurably impacted by 120 days of 
exposure to the test leachate. 

B-151 96.08.14 
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Materials Testing Laboratory 
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CHEMICAL COMPATIBILITY TEST RESULTS 

Materials Testing Laboratory 
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CHEMI d L COMPATIBILITY TEST RESULTS 
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a 
CHEMICAL COMPATIBILITY TEST RESULTS 
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CHEMICAL COMPATIBILITY TEST RESULTS 
Materials Testing Laboratory 
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2.12 Puncture Resistance 

Rationale for Test * 

Puncture resistance is a measure of the resistance of a material to being punctured 
by a small diameter probe. As with hardness, initial tear, modulus of elasticity, and 
stress at yield, puncture resistance is reduced when the material absorbs volatile 
constituents. 

The following observations were cture resistance of the five 
geomembranes exposed to the FEMP leachate. 

GSE-SLT, NSC, and Serrot Geo results were 

Results and Discussion 

o appreciable difference between the 23 "C (73 OF) 

GSE-Gundle and Polyflex Geomembranes. Puncture resistance values of the 
exposed samples were generally constant. In addition, most of the mean values 
of the exposed samples fell within one standard deviation of the mean values of the 
control samples. Moreover, there was no appreciable difference between the 
values of the 23°C (73°F) and 50°C (122°F) samples. 

The puncture resistance values of the exposed samples were generally constant. 
However, some anomalous results were observed, such as those of the GSE-SLT, NSC, 
and Serrot geomembranes, which tended to have puncture resistance values that were 
higher than the control values. The increased puncture resistance values are most likely 
due to experimental and material variability because: (i) the tensile strength did not 

GE3900-07.4/F9630165. APB B- 162 96.08.14 
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increase; (ii) hardness did not increase; and (iii) the measured physical properties were 
constant. Therefore, any changes occurring in the puncture resistance of the exposed 
samples are most likely attributable to material and experimental variability. 

Conclusion 

The test leachate did not measurably impact the puncture resistance of the 
geomembranes during the 120 days of exposure. 

B- 163 96.08.14 
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COMPATIBILITY TEST RESULTS 0 
GE 3900 CUENT: FERMCO GEOSYNTEC JOB NO.: 

MEIHOD: FTMS IOlC (METHOD 2065) MAI'EXIAL rrm POLYFLEX 
06/14/Y6 CHAM C'IEtUS7'1CS: 110 mil HDPE tieomembrane DArti 1ESTED: 

IMMERSION MEDIUM: Perched tiround Water 
PROPERTY (UNIT): PUNCTURE RESISTANCE (Ib) 

DIRECTION: NIA 

Standard Percent 

1000 

800 

600 

400 

200 

0 

23°C 

I --Jt Exposed - - 0 - -Control 

30 60 90 120 

Exposure Perlod (Days) 

1000 

c5 e 
W 
0 z 

Y 

2 s 
2 

W 

W 
K 

0 z 
3 

a 

n 

800 

600 

400 

200 

0 

~ I +Exposed - - 0 - -Control , 

30 60 90 120 
Exposure Perlod (Days) 

0 I 9 9 4  GEOSYNlEC CONWlTANlS 



EOSYNTEC CONSULTANTS 

w 100- a 
W 

I- o 
5 50 
n 

5 75 

Materials Testing Laboratory 

-- 

- -  

CHEMI 9 AL COMPATIBILITY TEST RESULTS 
a 

CLlENT: FERMCO 
MEIHOU: FTMS lVlC (METHOD 2065) 

DATE I'ESTEU: 06/14/96 

GEOSYNTEC JOB NO.: GE 3900 
MATERIAL lYPE: POLYFLEX 

CHAKA CTERISllCS: 
IMMEXSlON MEUl OM: 

610 mil HDPE Geomembrane 
Perched Ground Water 

PROPERTY (UNIT): PUNCTURE RESISTANCE (lb) 
DIRECTION: N/A 

standard Percent 

60 136.3 145.4 134.6 134.9 142.8 138.8 5.0 0.0 137.8 134.5 131.5 128.4 132.8 133.0 3.5 -4.2 w 
90 113.8 125.0 123.8 125.1 118.7 121.3 4.9 -12.6 127.5 116.5 116.0 117.0 117.8 119.0 4.8 -14.3 DL 
120 127.0 125.5 125.3 125.5 126.1 125.9 0.7 -9.3 135.0 138.1 142.1 141.8 146.4 140.7 4.3 1.4 DL 

200 

175 

8 150 
W 
o 5 125 
I- 

w 100 a 

= 75 

2 
W 

E z 
3 50 n 

25 

0 

23°C 
11 
I I  

30 60 90 120 

Exposure Period (Days) 

50°C 

175 

25 t 

1 

0 '  I I  
30 60 90 120 I 

Exposure Period (Days) 

0 1996 GEOSYNlEC CONSULTA 

* 



CONSULTANTS 

Exposure 

Period 

Materials Testing Laboratory 

23 "C 50°C 
Specimens I Stundurd Percent Specimens I Stundurd Percent 

CLIENT: FERMCO 
METHOD: FTMS lVlC (METHOD 2065) 

DATE TESI%;u: &3/14/Y6 

CHEMI h L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: 
MATERIAL 7'YPE: 

CHAKAC'IEMSTICS: 
IMMEKSION MEDI UM: 

PROPERTY (UNIT): PUNCTURE RESISTANCE (lb) 
DIRECTION: N/A 

GE 3900 
SERROT 
(10 mil HDPE tieomembrune 
Perched tiround Wafer 

(Dars) 

Control 
30 

Control 
60 

Control 
90 

Control 
120 

2 3 4 5 I Meun Deviution Chunae I 1 2 3 4 5 I Meun Deviution Chunpe I Technifiun I 

I I I I I I I I I I I I I I I I 1 

23°C 
1000 

800 - -  

600 -- 

400 -- 

200 -- 

-++- Exposed - - 0 - -Control 

1000 

800 

600 

400 

200 

0 

50°C 

I *~xposed - - o - -Control I 

30 60 90 120 

Exposure Period (Days) 

0 19% GEOSYMEC CONSULTANTS 



CONSULTANTS 

h 

150- 
W o 2 125 

2 
3 100 

5 75 

K 
w 

I- o 
5 50 n. 

25 

0 

Materials Testing Laboratory 

- -  

-- 

-- 

-- 

-- 

CLIENT: FERMCO 
MEIHOD: FTMS IUIC (METHUD 2065) 

DATE TESIED: 06/1 41% 

CHEMI m L COMPATIBILITY TEST RESULTS 

GEOSYNTEC JOB NO.: GE 3900 
MAIEKIAL TYPE: SERRUT 

CHAM C’I’EKISIICS: (10 mil HDPE Geomembrane 
IMMERSION MEDIUM: Perched Ground Water 

PROPERTY (UNIT): PUNCTURE RESISTANCE (Ib) 
DIRECTION: N/A 

200 

175 

9 150 
W o 
5 125 
I- 
u, 

A 

3 100 

5 75 

R 
W 

I- o 5 50 
P 

25 

0 

5 
Ha 
h) 

23°C 

30 60 90 

Exposure Period (Days) 

120 

50°C 

175 

T -c 

30 60 .90 120 

Exposure Period (Days) 

0 I W6 GEOSYNEC CONSULMMS 





FEMP OSDF-LLCFR-REV B 

2.13 Mullen Burst Strength (Hydrostatic Resistance) 

Rationale for Test 

Mullen burst strength is a measure of the resistance of a material to being burst 
by a hemispherical rubber diaphragm. As with initial tear, modulus of elasticity, stress 
at yield, and puncture resistance, Mullen burst strength is reduced when a material 
absorbs volatile constituents. 

Results and Discussion 

le1 changes in their 
Mullen burst strength, although the m e varied among the 
different geomembr i.e., no trends were 
observed, and the values). Moreover, 
many of the mean v ide of one standard deviation 

appreciable differences between 
the 23°C (73°F) an ults, which were 

ed in the tensile 
properties and the ini es in Mullen burst 
strength of the exp and experimental 

slightly inconsistent, 

Conclusion 

Mullen burst strengths of the five geomembranes' were not measurably impacted 
by 120 days of exposure to the test leachate. 
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CLIENT: FERMCO 
METHOD: ASTM 03786 
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Exposure 
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Exposure 23°C 
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METHOD: ASTM 03786 
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CHEMI h L COMPATIBILITY TEST RESULTS 

CLIENT: FERMCO GEOSYNTEC JOB NO.: GE 3900 
METHOD: ASTM 03786 MATERIAL TYPE: SERROT 
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2.14 Conclusions 

2.14.1 Conclusions on Physical Properties 

The mass, thickness, dimensions, and specific gravity results are consistent, show 
good inter-test correlation, have mean values for exposed samples which are generally 
within one standard deviation of the control samples, and the 23°C (73°F) and the 
50°C (122°F) data sets are similar to one another. The mass, thickness, dimensions, 
and specific gravity results indicate that the leachate did not measurably impact the 
geomembranes . 

The volatiles loss and extractables (such variability 

testing programs). Although, than that of 
the control, no other trends in the 
correlate with mass, 
changes in volatiles 
test leachate. Other 
ultrasonic cleaning (i 
likely explain the 

SEPA Method 9090 

oreover, these data did not 

geomembranes were not measurably impacted by 120 days of exposure to the test 
leachate. 

2.14.2 Conclusions on the Mechanical Properties of the Geomembranes 

The mechanical properties of the five geomembranes did not undergo changes that 
were consistent with a mechanism of interaction with the test leachate. The observed 
changes were variable; however, many of the exposed sample values were within one 
standard deviation of the control value means. In some instances, the tensile properties 
did not correlate with other measured properties (Le. , the inverse relationship of stress 
and strain was not observed). Moreover, the action of leachate on a material is 

GE3900-07.4lF9630165.APB B- 180 96.08.14 
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probably not selective, and would, thus, adversely impact all properties. Therefore, 
it is concluded that the mechanical properties of the geomembranes were not 
measurably impacted by the test leachate during the 120 day exposure period. Changes 
observed in the mechanical properties of the geomembranes are attributed to material 
and experimental variability. 

2.14.3 Comparison of Results of the Geomembrane Sample Types 

As shown by the results of the USEPA 
each of the five geomembranes was equivale 
amount of variability. Therefore, the results 

the performance of 
exhibited a different 
9090 tests may be 

ranked in terms of the coefficients of variation ane. The coefficient 
of the mean, 

is often used for comparing variabilit asurements having different 
mean values. The the results of the mechanical 
properties tests. 

some cases higher than the mean values. 

variation. 

Geomembrane Coefficient of Variation 

NSC 
GSE-Gundle 
Serrot 

Pol yflex 
GSE-SLT 

2.9 
4.1 
5.2 
5.3 
5.4 

B-181 96.08.14 
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As shown above, the NSC geomembrane has the lowest coefficient of variation, 
followed by GSE-Gundle, and Serrot, GSE-SLT, and Polyflex, which have nearly the 
same level of variability. 

B- 182 96.08.14 
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APPENDIX C 

RESIN AND ROLL CERTIFICATIONS 



CERTIFICATION SHEET 
'ROJECT NO: B DATE: 1/9/96 

'RIP NO: CERTIFIED BY: 

POLY-FLEX, INC. 
2OOO W. Marshall Drive 

Grand Prairie, Texas 75051 

ASTM METHOD 
(modifications) 

FREQUENCY 
UNITS 

4 DPE S PECIFICA TION 
ROLL NUMBER I BLEND 

midavg 

mils 

01004 IFTIUS 101 I 0638 

56 120 184 

59-3-95- 7 -3 164509 75 I 86 2.6 

I 

67 135 21 4 

0638 I 0638 I 0638 I 0638 I 01204 I 03015 I 07238 I 01505 
I I 1 I I I I 

I 

% PSI % gA0min g d c c  
13 320 750 80,000 k l  AlJ2,Bl 0.4 0.940 

ppi % 

MAX 

18 379 957 96000 -0.2 A1 0.18 0.949 

0746 I 01693 



I OCT-17-1995 14:34 PHILLIPS QFI LRE 

PHILLIPS CHEMICAL COMPANY 
A OlVlSlON OF PHILLIE PETROLEUM COMPANY 

BOX 792 PHONE: 713 075-3G66 
PASAOENA. TEXAS 775014793 

PHILLIPS PLASTICS RESINS 
Hcuston Chrmical Compkx 

713 475 3532 

.. 
c. 

e- 

P. aai/aai 
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October 17, 1995 

J W #  15394-95 

FAX: 214-647-0829 

Poly America, Inc. 
2000 West Marshall Drive 
Grand Prairie, TX 75051 

ATTN: Dee Averitte 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type : 
Lot Number: 
P.O. Number: 
Date Shipped: 
Package : 
Quantity : 
H L M I  ( F l o w  Rate): 
Melt Index: 
Density: 

J. H. Vaden 
Quality Assurance Manager 

HHM TR-4000 
7151197 
5247 
10/16/95 
?SOX 2202  
177700 LBS. 
11.4 G/10 MIN 
. 0 9 0  G/10 MIN 
-937 G/CC 

J?W:PSN:sr 

Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Mr. Jim Nobert 
Poly .America, Inc .  
2000 West Marschall Drive 
Grand Prairie, TX 75051 

000366 
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UNION ClARBLDE COWOMTION 
P. 0. Box 186, Port Lovocq ZY 779 79 

Fax : 12 14 -64 7 - 0929 

poly h e r f c o  h e .  
2000 West kIarsh.11 
Grand Pralrle, TX 75051-2795 
Attn: A. Bertrand 

Product Name: DHDB-1525 Nf 

Curtolaor Order No.: 2549-4 
Internal Order No.: 178455 

The follovlng test data was obtalnd : 
Blend : 164509 

'Sample I d  : PE240894 
Date of Unnufacturr : 01/17/95 

01/23/95 

Shipped lo: Poly A a e r l u  Inc.  
2000 u. Marshalt 
Grand Pralrfe, TX 75ofl-27% 

Wayne k g g s  



- 
c -- - -  

GSE Roll Test Data Report I ROLL NO. AF-9750 I 

ROLL DIMENSIONS = f 1 % 1 I RESIN LOT INFORMATION 

ROLL NUMBER: AF-9750 
PROD DATE: 01/08/96 
SHEET AREA: 117 sq.ft. 

LENGTH : 5 feet 
2 meters 

WIDTH: 23.33 feet 
7.1 meters 

WEIGHT: 62 pounds 

11 sq. meters 

28 kilograms 

LOT NUMBER U-45921 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 

D570 e 0.09 MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX 9/10 min. D1238 0.540 

ASTlvl GSE MINIMUMS ACT[TAL TEST VALUES 
PROPERTY HETHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D6 3 8 
CD - 173 Ib/in 
M D -  173 

YIELD ELONGATION D638 

31 k/cm 185 lblin 33 kglm 
31 184 33 

20 % 
21 

CD - 
MD . -  

CD - 
TENSILE BREAK STRENGTH D 6 3 8 

13 % 
13 

59 k / c m  
59 

412 Ib/in 74 Icglcm 
412 74 

D638 

D1004 

560 % 
560 

724 46 
727 M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

60 Ib 

98 Ib 
60 

27 kg 
27 
44 kg 

76 Ib 34 kg 
66 30 

125 Ib 57 kg F M S  101C12065 
D1204 

(1 rn@ IOOC) +I-2.00 ’% 
+/-2.00 

A2 
2.00 !6 

0.5 R 
0.2 
A2 

2.27 x 

1/12/96 
0 .944 glcc 

D3015 
D1603 
D792 
D1693-B 
D1593/D751 

0.940 glee 
Start 1500 hours 

80 mil 
72 

2.03 mm 
1.83 

80 mil 2.03 mm 
72 1.82 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHz1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: 
JOB NO. 

DATE SHIPPED 

COMMENTS 
20061118 
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- STAR.. . h Safety Through AccountabilRy and Recognition 

Mobil Polyethylene 
Ce@tZcate of Analysis 

" Q U U  PEOPLE MAKING QUALITY PRODUCTS" 
Bill Walling fauuary4,1996 GSE 
19 103 Gundlc Road 
Houston, TX 77073-3S1S 

0.935 

Thank you for your business. If you need additional &stance, plmst do not hesitate to 
contact our Sales Reprcscntative in your a m .  

Sincerely, 

t.[\\<LL-\ 
C. A. W h e y  
Quality Assurance Specialist 

z 'd 
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RAILCAR : PSPX2445 
MATERIAL : HDPE 080 M I L  
BATCH # : 122395 
ROLL # : 06026120 

MR NwBER 
L o U T I o l l  

TEST PARAMETER -------------- 
M i n i m  Thickness (mils) 

Carbon Black (XI 

Carbon Black Dispersion 

Density (g/cc) 

T e n s i  l e  Properties: 
T.S. 0 Yield (ppi) 
T.S. a Break (ppi) 
EL-. a Yield ( X I  
Elong. a Break (XI 

P v r t u r e  Resistance (lb.) 

Tear Resistance (lb.) 

Dimensional S t a b i l i t y  ( X )  

ESCR (hrs) 

IUWF. DATE : 12/23/1995 
PROJECT NAME : SAMPLES 

: 8900-01 PROJECT # : WPLE 
: HaLlsTW TX 01 

EVERY ROLL 

5TH ROLL 

STH ROLL 

5TH ROLL 

/ 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL 
EVERY ROLL 

EVERY ROLL 

EVERY ROLL 

EVERY ROLL 

EVERY ROLL 

72.0 ain 

2.0 t o  3.0 

A- l /A-UB- 1 

0.940 ain 

173 
320 
13 
560 

105 

60 

-2.00 t o  2.00 

1500 min 

TEST ASTM 
RESULTS WETHOD ------- 

76.0 

2.6 

A-2 

0.943 

213 
390 
17 
708 

140 

69 

Pending 

Pending 

D 638 T y p e  I V  

2 ipn 

FTMS 101, Ckth. 2065 

D 1004, Die C 

D 1206 (1 hr, 100C) 

D 1693 NSF MCO. 



DEC-11-1995 09:s PHILLIPS QFl LRB ?13 475 P.BBS/BlB 

3 8 7  

PHILLIPS CHEMICAL COMPANY 
A DIVISION O F  PHILLIPS P m O E U M  COMk'hW 
BOX 792 PMONE 713 475-3666 
P k A E K A .  TUAS t7501.0732 December 11, 1495 

-- 

PHILLIPS PLASTICS RESINS 
Howtw chemiul -lex 

. G u n d l e  Lining Systems Inc. 
1340 E a s t  Richey Road 
Houston, TX 77073 

ATTN: Rick Schaefer 

JHV# 18498-95 

FAX: 713-443-4627 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type : HHM TR-400G 
Lot Number: 7151468 
P.O. Number: SO46063 
Date Shipped: 12/08/95 
Package : PSPX 2445 
Quantity : 177250 LBS. 
Melt Index, ASTM D1238: .lo0 G/10 MIN 
ELMI Flow-Rate,ASTM D1238 11.4 G / l O  MIN 

ESCR, F/50, Cond. B: 1500 HOURS ** 
HLMI/MI Ratio: 114. GM/lO MIN 
Production Date: 11/30/95 

Density, b T M  1505: . 937  a/cc 

J. H. Vaden 
Quality Assurance Manager 

JHV:PSN:sr 

cc: QA-File-RC 
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S € R M  
C O R P O R A T I O N  
C3EmEMBRANE LINING MSTEMS 

CERTIFICATE OF QUALITY ASSURANCE 

ROLL#: 1505831 PROJECT NAME: Geosyntec Test 
MATERIAL: HDPE SMOOTH 80 MIL LOCATION: eC.28 Retz:: F!d 

LOTIBLEND: 
MANUFAC. DATE: 12/8/95 

C5 7 0 14L 17A 

ZESI 
Average Thtckness: 

Tensile Strength at Yield: 

' Tensile Strength at Break: 
Elongation at Yield: 

Elongation at Break: 

Tear Resistance: 
Puncture Resistance: 

Puncture Resistance: 
Carbon Black Content 

Carbon Dispersion: 

o v ~ . l l g ( r )  mcwvunmn 

0 Density (min): 

Melt Flow Index: 

Oirnensional Stability: 

Low Temp. Enttleness: 
Envirwn. Stress Crack: 

CERTIFIED BY; 

FREQVENCY 
Every Roll 

25.000 SqFt 

25.000 SqFt 
25,000 SqFt 

25.066 SqFt 

50.000 SqFt ' 

50.000 SqFt 
50.000 SqFt 

100.000 SpFt 
100,000 SqFt 

100,000 SqFt 

Resin Batch 
Resin Batch 
Certified 
Certlfled 

SALES ORDER #: 6202 

TEST 
-RESULTS 
76 mils 

168 ppi 

304 ppi 

12% 

560% 

52 lbs 
72 Ibs 

96 Ibs 
2.0- 3.0% 

Al. A2 or B l  
0.940 gun' 
0 4 9/10 min. 

*I- 2.0% 

boo C 
1.500 hours 

61 .S 

199.6 

348.3 

18.2 

703.3 

63.2 
121.2 

163.8 

2.65 

A I  
0. Q49 

0.235 

0.12 

-8Q C 

' 1.500 

$TM DlOW 

WS 101.(2065) 

hMS 101 ~2065) 

ASTM D1603 
AbTM D3015 

A TMD792 

A t TMO1238 

AFTM 01204 

AFTM D746 

I 

! 

I 

I 

! 

QUALITY CONTROL LABORATORY SUPERVISOR 

I 
I 
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Nov 
Surrot  Corporat ion 
JIlnCe Long 
8383 Camel. Way 
Handcrcon, W 89015 
702-566-4 745 

Llated below are the d8ta on C36-24-150 t h i m n t s :  

Solvay Order Nun&ec:  
curtomcr PO: 
Pat8 Shipped: 
shipped To: 
Lot #umber: 
Hopper Car Number: 
Weight, Lbc. : 

= *  
MSLT XNbtX 
DtNLrIr (NAlUsIIl. RESZN) 

~ompartments A and c), 

Sincerely,  

sun J .  Valont i  f f f  
Regulatory Coordinator 
Phone: (713) 307-3774 

8ab 

OC48E9 
21220 
l l /OS/95  
HSNDSRSON, VV 
CSlOJ4L17k 
ACFX 98069 
67,050 

D 1238-90b 
D 4803-89 

I 

I 

! 

I 



Cwiaintr: litUSYNTEC 

Project Weme: 9090 

Project Nur&r: SAIIPLE 

Ue hereby c e r t i f y  that  the polyethylene geofmbrane for the above l den t i f led  shipment meets or  exceeds &at tonat  
Seal conpany's speclffcetions, heiou. Testing uas parformed a t  the frequency indicated. 

The raw polymeric material f s  f i r s t  quality potyethyiene resin contsinlng no more than tuo percent clean re- 
worked p las t i c  by uefght. Thtckncss nas measured according t o  ASTH 0 5199. 
In accordance uith ASTU D 638. NSF modifled, 
per minute, and g r i p  movement fop s t r a i n  detemtnetims. Cerban black dlspersim olidea were prepared according 
t o  ASTH 0 3015, NSF modified, and rated according t o  the ASTM D 2663 disperelon c laes i f i ce t lon  chart under loox 
magnification. Where appropriate, carbon black content was determined according t o  ASTH D 1603. 
s t a b i l i t y  was determlned according t o  ASTM 0 1204 at 10b°C for one hour. 

Tmalle properties bere determined 
7- 1" e--!! sc:!~:~,  & b i l a i l l  rrie u i  ruo incnee per 

Dimensional 

A dntebase l i s t i n g  of a l l  t e s t  values fo l low.  

CEOWEM8RANE SPECIFICATIONS 

Thickness 

Streas a t  Yleld 

Stress a t  Ereak 

Strain 01 Yield 

Strain e t  Break 

carbon Black Dispersion 

Carbon Black Content 

Dimcnslmel Stebillty 

NATIONAL SEAL CWPANY 

80 m i l  Mlnimm 

2200 psi Min im 

3800 psi Minlmm 

13% Nlnimm 

700% Ninimm 

A 1  or A2 

2% t o  3% 

+ I -  2% 

at least every 50,000 f t  2 

2 a t  least  every 50,000 f t  

e t  teaat every ~0,000 f t 2  

at least every 50,000 f tZ  

a t  least every 50,000 f t2  

2 at least  every 50,000 ft 

2 et Least every 50,000 f t  

e t  lesst once per s h f f t  

Date 
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JANE--ALLEN 389 343 5937 & P . 8 4  

E 

CEOnEMBRANE STANDARD TESTIN0 

Dete 
Qual i ty  Control Manager 
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POLYETWILEWE CERl1FIfAfE OF ANALYSIS 

CustOmer: GEOSVNTFC Resin Type: u.C.1527 

Project Name; 90% 

Project Wvnber: SAMPLE 

Ye hereby c e r t i f y  that the polyethylene resin for the above identified shipnmt, meets or exceeds the 
project specifications, below. Testing uas perfomed on each resin b h d .  

Nett  flow index was detemhed according to ASTW 0 1238. Density was determined accordlng t o  ASTM D 1505. 
Where appropriate, carbon bLeck Cwtent WS determined n r ~ ~ r l ! ! g  % :ST: C ;&E. ine everage test results 
are iistsd in the table below. 

RESIN SMCI f 1 CAT 1 WS 

Melt FLOW Index 

Density (wlth carbon black) 

Carbon Black Content 

BLEND MELT FLW 
NUMBER INDEX 

9757 0.16 

Jane A L L &  
Puelity Control Meneger 

DENSSTT CARBON B U C K  
W l E W T  

0.936 

Date: 
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APPENDIX D 

FOURIER-TRANSFORM INFRARED 
SURFACE ANALYSIS RESULTS 

Part I: 

Part 11: 

Rationale, Res R w s c u s s i o n s ,  and 
Conclusions 

A \ \ \  - 

I 
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Part I: Rationale, Results and Discussions, and 
Conclusions 
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APPENDIX D 

.FOURIER-TRANSFORM INFRARED 
SURFACE ANALYSIS RESULTS 

Surface Analvsis 

Rationale for Test 

Surface analysis by Fourier-transform was conducted to assess 
whether radioactivity in the test leachat molecular structure of 
polyethylene molecules on the surface of dies on polyethylene 
films exposed to high energy radiati en (oxygen may be 
dissolved in the test leachate) indicate increasing doses of 
high energy radiation infrared (IR) energy in the 
range of 1,700 to 1,8 pectrum) are formed (carbonyl 
bands are indicative o on and oxygen). The intensity, or 
height, of the bands n of the depth in the material. (The reaction 
of oxygen and polye ed to as oxidation.) Oxidation modifies the 
molecular structure of esulting in the reduction of mechanical properties 
of polyethylene materi , 19861. Therefore, FTIR can be used to quantify 
the extent of oxidation occurring in a material. 

Results and Discussion 

The surfaces of the control and exposed geomembrane samples were analyzed. 
Using a microtome, transparent sections were shaved from the surface of each sample. 
The sections were then subjected to IR energy in a FTIR spectrometer. The resulting 
IR spectrum for each sample is provided in Part I1 of this Appendix. Inspection of the 
spectra reveals that there is no difference between the spectra of the control and the 
exposed samples, Le., there was no development of a carbonyl band (at approximately 
1,700 to 1,800 wave numbers) in either the controls or the exposed samples. The 
results indicate that 120 days of exposure to the test leachate has not resulted in 
measurable oxidation of the geomembrane surface. 

, 

GE3900-07.4/F9630165.APD D- 1 96.08.14 

000379 
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Conclusion 

The results of the FTIR surface analyses indicate that the test leachate did not 
measurably oxidize the geomembrane surfaces. 

GE3900-07.4/F9630165 .APD D-2 96.08.14 

00038Qb 



Part 11: Fourier-Transform Infrared Spectra 
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PART II 

FTIR SPECTRA 

FTIR spectra are presented in Part I1 of this appendix. Sample identification 
numbers appear in the upper left comer of the spectra, and are described below: 

754 = GSE-SLT; 

755 = NSC; 
A 

23 = Expos re t 23" \w v 
50 = Exposure at 50°C; and 

Control = control. 
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a FEMP OSDF-LLCFR-REV B 

APPENDIX E 

STRESS CRACKING RESISTANCE 

Environmental Stress CrackinP Resistance 

Environmental stress cracking resistance of the five geomembranes was assessed 
by conducting notched constant tensile load (NCTL) tests in accordance with ASTM D 
5397. Results are provided below based on a 2,000-hour test duration. 

Rationale for Test 

In the NCTL test, geomembrane specim nstant stress at pre- 

required for the geomembrane specime 
and recorded. Curves are developed of stress (ordinate) versus 

which is the industry a 
, can be assessed. The longer the 

material. 

Results and Discussion w 
The test results for the NCTL tests on the five geomembranes are summarized in 

Table E-1 and complete results are given in Table E-2. 

Inspection of Table E-1 reveals that the GSE-SLT and the NSC geomembranes 
have better stress crack resistance than the GSE-Gundle, Serrot, and Polyflex 
geomembranes because neither the time to rupture at 6.2 MPa (900 psi) nor the ductile 
to brittle transition times have been achieved. Furthermore, the GSE-SLT 
geomembrane appears to have somewhat greater stress cracking resistance than the NSC 
geomembrane because specimens that have higher stress levels have not yet ruptured, 

GE3900-07.4/F9630165 .APE E- 1 96.08.14 
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Geomembrane/Resin Time to Rupture at 
6 .2  MPa (900 psi) 

FEMP OSDF-LLCFR-REV B 

Estimated Ductile-to- 
Brittle Transition Time 

TABLE E-1 

GSE-SLT/Mobil 
NSC/Union Carbide 

SUMMARY OF NCTL TEST RESULTS 

~ 

(1) (2) 
(3) (4) 

GSE-Gundle/Phillips 
Serrot/Solvay 

536 hr 450 hr 
535 hr 526 hr 

Polyflex/Phillips 182 hr 50 hr I 

GE3900-07.4/F9630165 .APE E-2 96.08.14 
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% TABLE E-2 
W 

II 
W 
0.7 W 

m 
2 
!Jl 

rn % 

P 

Sample 

GSE-SLT 

N SC 

GSE-Gundle 

Polyflex 

Serrot 

Yield Stress 

2,351 psi 

2,814 psi 

2,851 psi 

3,086 psi 

2,600 psi 

W 

2 
Po 
e 
P 

Hours to Rupture at Percent of Yield Stress"' 
20% 25% I 30% I 35% I 40% I 45% I 50% I 55% I 60% I 65% 
470 psi 588 psi 705 psi 823 psi 
NR") NR 
563 psi 704 psi 844 psi 985 psi 
NR NR 

570 psi 713 psi 855 psi 998 psi 
NR 805 hr 564 hr 478hr 

617 psi 772 psi 926 psi 1080 ps 
1451 hr 393 hr 182 hr 81 hr 
520 psi 650 psi 780 psi 910 psi 
NR 883 hr 468 hr 556 hr 

940 psi 
1564(3) 

1 126 psi 
58 hr 
1140 psi 
184hr 
1234 psi 
49 hr 
1040 psi 
155 hr 

1058 psi 
361 hr 
1266 psi 
21 hr 
1283 psi 
56hr 
1389 psi 
5.1 hr 
1170 psi 
73 hr 

1411 psi 
4 hr 

1688 psi 
0.04 hr 
1711 psi 

E 
I 0.03 hr 
~ 1360 psi 
1 0.2 hr 

1176 psi 
244.hr 
1407 psi 
3 hr 

1426 psi 
28 hr 
1343 psi 
3 hr 

1300 psi 
8 hr 

0.1 hr 

0.01 hr 

0.008 hr 

1690 psi 

1293,psi 
180 hr 
1548 psi 
0.2 hr 
1568 psi 
0.7 hr 
1697 psi 
0.1 hr 
1430 psi 
8 hr 

n m 

m 



FEMP OSDF-LLCFR-REV B 

compared to the NSC geomembrane. Specimens having higher stresses tend to rupture 
in a ductile mode and rupture more quickly than specimens having lower stresses, 
which take longer to rupture and tend to rupture in a brittle mode. In addition, from 
Table E-1, the Polyflex geomembrane has values that are well below those of any of 
the other geomembranes, appearing inferior, in terms of stress cracking resistance, to 
the other four geomembranes . 

Conclusion 

Based on these test results, it is recommended that the specified time-to-rupture for 
HDPE geomembranes, tested in accordance with ASTM D 5397 at 6.2 MPa (900 psi), 
be greater than 500 hours. This appears to be an achievable level of performance for 
four existing HDPE geomembranes, and is likely achievable by other manufacturers if 
necessary to meet a specification requirement. 
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