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SUMMARY

The Weldon Spring Site Remedial Action Project is performing a feasibility study under
the Comprehensive Environmental Response Compensation and Liability Act (CERCLA)
to evaluate remedial action alternatives for the management of chemically and
radiologically contaminated soils, sludge, sediments and debris. The alternative that this
report is concerned with is stabilization/solidification of the raffinate pit sludge and
nitroaromatic contaminated sdils. The treatability work covered under this study consists
generally of characterization of the raffinate sludge and contaminated soils, formula
development and optimization for the various waste streams, and leach testing of the
stabilized samples to the extent that all regulatory criteria established in the specification

are met.

During the characterization phase of this work, both raffinate pits as well as quarry soils
were found to be, in most cases, below the maximum concentration of contaminants listed
in the appendices of the specification, making it necessary to spike each one of the waste
streams with the various contaminants to weighed concentration. The contaminants of
greatest concern due to either their concentration or their toxicity were arsenic, thorium,
and uranium for the pits. In the nitroaromatic soils, TNT constituted the highest

concentration contaminant followed by 2,4 DNT and nitrobenzene.

Additional characterization work took place to determine the existence (or lack of)
volatile organic components, herbicides, and pesticides, to eliminate the need for testing
any of these components in the leachate collected from any of the TCLP and/or ANS
16.1 tests. This was in fact accomplished, significantly reducing the cost of analytical

tests.
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The spiked material for each one of the raffinate pits, the quarry soils, and the surface
soils were subjected to a baseline TCLP to determine the leachability of these waste
streams before any treatment. In most cases, the results indicated that the material spiked
to the maximum concentration would fail TCLP. Raffinate pits 1 and 3 failed the TCLP
for arsenic, raffinate pit 3 for cadmium, raffinate pit 4 for barium, and the quarry soils
failed for nitrobenzene and 2,4 DNT. Since the radioactivity components of these wastes

are not part of the TCLP criteria, analyses for these components were not performed.

Solidification samples for each of the waste streams were prepared using the formula
developed by Oak Ridge National Laboratories consisting of a blend of cement and flyash
as instructed by the specification. The samples were subjected to TCLP testing after
curing for 14 and 28 days. The TCLP results indicated that none of the samples tested

would be classified as toxic waste per the TCLP criteria.

These results indicated that a satisfactory formula had been found. The next stage of the
project required the optimization of the various formula parameters. These parameters
were soil to sludge ratios and binder to sludge ratio. Three test matrices were defined
that varied the binder-to-sludge ratios from 60% binder to 20% binder in 20%
increments. The binder definition is the same as the specification, 60% Class F flyash
and 40% Portland II cement. For each binder increment, the test matrix varied the
sludge-to-soil ratios from 0-100% in 20% increments. A total of 18 solidification
mixtures were prepared in accordance with this test matrix using raffinate pit #3 sludge.
Six samples were prepared from each test mixture for a total of 108. Raffinate pit #3
sludge was selected by MK-Ferguson because it contained the highest levels of many of
the components of interest. The sludge contained approximately 1000 ppm arsenic, 8,000

ppm nickel, 600 ppm lead, and 1500-1600 ppm uranium and thorium.
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The 108 samples were cured for 28 days. During the curing period, none of the samples
prepared indicated any presence of drainable water. After curing, MK-Ferguson selected
4 mixtures which represented a soil-like product and 4 mixtures which represented a
monolithic product as defined by the project specification. Samples of the 8 mixtures
were subjected to TCLP testing. These results indicated that none of the mixtures would
be classified as a toxic waste per the TCLP criteria. These results indicate of operational
flexibility, allowing the variation of ratios of soil-to-sludge and binder-to-sludge that may
be necessary during actual refnediation. After TCLP testing, samples of the 8 selected
mixtures were subjected to a series of tests and analyses to determine their physical
properties. These physical properties included unconfined compressive strength, dry
density, specific gravity, volume increase, one dimensional consolidation and
permeability. For the monolithic samples the unconfined compressive strength ranged
between 125-335 psi, with a volume increase no greater than 21% in any of the samples.

The percent compaction ranged from 95-100% for the soil-like product.

Of the eight mixtures, one monolithic mixture (OP-1I-1) and one soil-like mixture (OP-III-
6) were selected to undergo ANS 16.1 leachability tests. The leachates collected at each
of the intervals dictated by the ANS 16.1 test were analyzed for uranium and a variety
of other components. Uranium activity values in the leachate were used to calculate the
leach index that represents a relative measure of leachability of these products to other
materials. The leach index was 15 for the monolithic samples and 14 for the soil-like
material. These values are several orders of magnitude below those for other products
commonly accepted by the regulatory agencies for low-level waste disposal at commercial

facilities.



In summary, the work performed by Waste Technologies Group, Inc. shows that a
suitable set of formulas are available to chemically stabilize the wastes at Weldon Spring.
These formulas produce material that meets all EPA-related criteria for the hazardous
components and also satisfies potentially applicable criteria for long-term leaching of

radionuclides.
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1.0 INTRODUCTION

The following sections detail the work performed under contract number DE-ACO05-
860R21548. The sections are organized in approximately the same order as the bid
specification for ease of reading. All analytical and spiking data are compiled in

Appendix A.






p——

2.0 BASELINE TESTS

A total of two five gallon buckets of material were received for waste types from MK
Ferguson for a total of twelve buckets. These waste types were from four (4) raffinate
pits, one (1) quarry soil, and one (1) surface soil. This material was homogenized prior
to the start of the work outlined in the specification to ensure consistent results throughout
the testing process. A total of eight buckets (two buckets for each of the four pits) of
material were received from the raffinate pits. Both buckets from each pit were emptied
into a 15 gallon polyethylene drums and homogenized by stirring with a teflon paddle
until the material obtained a consistent physical appearance. The remaining 4 buckets of
material consisted of 2 buckets each of surface soil and quarry soil. One bucket of each
of these materials were homogenized by dumping the bucket contents into a plastic drum
liner and rolling the drum liner end over end until 2 homogenous mixture was obtained.
After the soils were homogenized, the material was placed back into its original
container. These containers were marked "composited”. This material was used for all

subsequent testing and analysis.

2.1 Baseline Chemical Analysis

Following homogenization, samples of the six waste types, raffinate pits 1-4, quarry soil,
and surface soil, were taken and the samples delivered to EcoTek LSI for analysis. The
analytical results are listed in Appendix A, Table I. EcoTek LSI reports results on a dry
sample basis where the samples are dried at 250 °C. The historical data presented in the
bid specification are reported on a wet sample basis. To allow comparisons, Table II

presents the data on a wet sample basis.



In addition to the baseline analysis requested in the bid specification, analyses for volatile
organics, herbicides, and pesticides were also performed. The TCLP test criteria requires
analysis of the leachates for these components unless they are known not to be present.
After discussions with MK Ferguson, it was decided to analyze for these components in
the baseline analysis to eliminate the expense and time associated with testing for these

components in future TCLP leachates. The results of these analyses are listed in Table
III.

The results clearly show that TCLP leachates will not require analysis for these

components.

2.2 Baseline TCLP Tests

This phase of the project required the spiking of the four raffinate pit sludges and quarry
soil with various metallic, radioisotopic, and organic contaminants to their maximum
historical values reported in the bid specification. The chemical form of the metallic and
radioisotopic contaminants were not specified. After discussions with MK Ferguson, it
was decided to spike with nitrate metallic and radioisotopic compounds when possible.
The metallic and radioisotopic contaminants were arsenic, barium, cadmium, chromium,
lead, nickel, selenium, uranium, and thorium. Arsenic trioxide, barium nitrate, cadmium
nitrate, sodium chromate, lead nitrate, nickel nitrate, selenium dioxide, uranyl nitrate, and

thorium nitrate were selected as the spiking compounds for these contaminants.

The bid specification listed seven radioisotopic contaminants, U-234, U-238, Th-228, Th-
230, Th-232, Ra-226, and Ra-228 of concern for spiking purposes. Since there are no
criteria for these contaminants in the TCLP, it was decided that their only influence

would be to alter the chemical matrix of the samples. Of the radioisotopes listed, only



U-238 and Th-232 have specific activities low enough to result in spiking concentrations
of any signiﬁcyance. As a result, following conversations with MK Ferguson, it was
decided to only spike the samples with natural uranium and thorium. Total uranium
activity values in the bid specification were converted to units of ppm uranium for spiking
purposes assuming a conversion factor of 0.68 pCi/g U/ppm U which is consistent with
the assumption that all the uranium present contains U-234, U-235, and U-238 in their
natural ratios. No values for Th-232 were reported in the bid specification. Maximum
activity levels of Th-232 were.calculated by multiplying the Th-228 values reported in the
bid specification by the Th-232/Th-228 ratios reported by EcoTek LSI in the baseline
analyses. Th-232 values were converted to ppm thorium for spiking purposes by dividing

the calculated Th-232 values by a conversion factor of 0.109 pCi/g Th-232/ppm Th.

Based on the previous discussion and the analytical results presented in Table II, the
amounts of materials required for spiking purposes were calculated on a per kilogram
basis for the raffinate pit sludge and the quarry soil. The results of these calculations are
presented in Tables IV-A and IV-B. The tables list the "as-is" and maximum contaminant

concentrations and the type and amount of spiking material necessary.

Two kilograms of sludge from the four raffinate pits and the quarry soil were spiked in
accordance with Tables IV-A and IV-B. After spiking, 1 kilogram of material was
delivered to EcoTek LSI for baseline TCLP tests and 1 kilogram of spiked material was
reserved for baseline solidification tests. The actual spiked concentrations for the
raffinate pit sludge are listed in Table V. The concentration values in this table include
the weight of the spiking reagents and any additional water added to transfer the spiking
reagents. Please note that the amount of spiking reagents were not increased to account
for this additional mass. No values for percent water were given in the bid specification.

It was assumed that this value would change dependant on climatic conditions.



Therefore, it was decided to base spiking reagents on a "as-received” basis. With the
exception of raffinate pit #4 sludge, the water used to transfer spiking reagents affected
the final spike concentrations only by a small amount. Pit #4 sludge contained very little
water. To achieve a good flowable solidification mixture, it was necessary to add
substantial amounts of water. _ This additional water did alter the final spike
concentrations substantially. For comparison purposes, an additional column is presented
in Table V for raffinate pit #4 which lists the spiked concentrations without the addition

of this water.

Two kilograms of quarry soil were spiked with nitroaromatics in accordance with Tables
IV-A and IV-B. During the preparation of the solidification mixture with this material
(see section 2.3.1), possible chemical reactions with TNT were observed. Because of
concern that the this spiked mixture may pose a safety hazard, all testing with this spiking
mixture was terminated. Instead, it was decided to spike only with nitrobenzene. Three
hundred grams of quarry soil were spiked with 33.5 uL (0.0401 g) of nitrobenzene to
yield a mixture containing 134 ppm nitrobenzene. To this mixture, 150 grams of water
was added to prepare a sample suitable for solidification. This sample was submitted for

baseline TCLP testing.

The bid specification did not require spiking of the surface soils. The results of the
baseline TCLP analyses are listed in Table VI. Please note that the volatile organics,
herbicides, and pesticides analyses were performed on these TCLP leachates. The results
from the baseline chemical analysis were not available at this time. As a result, the

TCLP leachates were analyzed for all of the analytes specified in the TCLP criteria.



2.3 Stabilized Sludge and Soil Samples

This phase of the project required the preparation of solidified samples of the spiked
raffinate pit sludge and quarry soil. The solidified samples were prepared using the
ORNL reference formulation. The reference formulation consisted of a mixture
containing a ratio of 0.6 grams of binder to 1 gram of sample. The binder was a mixture
of 60% Class F flyash and 40% Portland II cement. After solidification, samples were
cured for a period of 14 and 28 days. After each curing period TCLP tests were
performed. The following sections describe the sample preparation and present the TCLP

results.

2.3.2 Sample Preparation

The fraction remaining of the spiked raffinate sludge mixtures prepared in section 2.2
were used to prepared all of the raffinate pit solidification samples. Two 2" X 2" X 2"
samples were prepared for each raffinate pit by placing the solidified mixture into a
polyethylene cube. The top of the cubes were sealed with parafilm and the samples
allowed to cure. In addition, samples of the solidification mixtures were placed in 100
ml graduated cylinders and observed over time for the presence of drainable water. After
14 and 28 days of curing time, samples from each raffinate pit were submitted for TCLP
testing. The drainable water samples were observed throughout the entire 28 day curing
period. None of the samples from the four raffinate pits contained drainable water at

anytime during the 28 day period.

A sample of quarry soil was spiked with nitroaromatics in accordance with Table IV-B.
Solidification samples were prepared with this mixture using the ORNL reference

formula. Upon solidification, it was observed that surface water on the top of the 2" X



2" X 2" samples was orange to red in color. Because of the high levels of TNT,
approximately' 2%, it was immediately assumed that the TNT had undergone some
chemical reaction. Information about explosive concentrations of TNT in soil indicated
that concentrations of TNT well above 2% were required to obtain an explosive hazard.
No information for concentrations of TNT in the alkali environment present in the

solidification mixtures was available.

Members of industry and academia were contacted for their opinion. Dr. Ernest Becker,
a retired professor from the University of Massachusetts at Boston, was hired to consult
on the matter. Dr. Becker indicated that TNT would probably undergo condensation
reactions with other organic materials in the sludge matrix which contained carbonyl
groups such as aldehydes and ketones. In his experience these compounds tended to be
more sensitive that TNT. In his opinion, even these compounds probably would not pose
an explosive hazard at a concentration level of 2%. However, he felt that physical testing
should be performed to confirm this assessment. At this point, all testing was suspended
and all solidification samples were destroyed by placing them into water to dilute the

TNT concentrations until physical testing could be performed.

Arrangements were made by MK-Ferguson to prepare identical specimens at Hercules
Incorporated, Rocket Center, W. Va., and explosivity tests were performed. The results
of these tests showed "the stabilized mixture does not exhibit explosive properties in

either the uncured or cured state". Ref. 7.3.

After a series of discussions with MK Ferguson, it was decided to proceed with the
baseline tests using quarry soil spiked to its maximum concentration of nitrobenzene
presented in the bid specification. No spiking for the other nitroaromatics was

performed. Five hundred grams of quarry soil was spiked with 56 uL (0.067 g) of



nitrobenzene to yield a spiked concentration of 134 ppm. Two hundred and fifty grams
of water was added and this mixture was solidified using the ORNL reference formula.
Again, the amount of spike material was based on the as received material and not on the
sample with water added. Four 2" X 2" X 2" samples were prepared in polyethylene
cubes and sealed with parafilm. In addition, some of the solidification mixture was
placed in a 100 ml graduate for a drainable water test. After 14 and 28 days of curing,
sample cubes were submitted for TCLP testing. The sample prepared for drainable water
testing was observed for the 28 day curing period. No drainable water was observed at

any time during this period.
2.3.2 TCLP Tests

The TCLP results for the baseline solidification samples prepared with spiked material
and cured for 14 and 28 days are listed in Table VII. The results indicate that neither
samples cured for 14 days or 28 days would be classified as toxic waste per the TCLP
criteria. Please note that only semi-volatile organics and metals were evaluated in the
TCLP leachates. The concentrations of pesticides, herbicides, and volatile organics were
present in waste samples received from MK Ferguson (see section 2.1), were low enough
to make it impossible to fail TCLP criteria, given the 20:1 dilution factor introduced by
the method. Per (40 CFR 261, App II, 1.2) there was no need to analyze for these

constituents.






3.0 RESEARCH AND TESTING TO IDENTIFY ADDITIVES

The bid specification required evaluation of alternate solidification technologies if waste
samples prepared with the ORNL reference formulation should fail the TCLP criteria.
Since the ORNL reference formulation yielded products the met the TCLP criteria, no

work was required for this phase of the project.






4.0 OPTIMIZATION OF RAFFINATE PRODUCT

This phase of the project required optimization of the ORNL reference formula for
treatment of the raffinate sludge. The intent of this phase of the project was to develop
a monolithic product and a soil like product that would pass the TCLP criteria. In
addition to varying binder to sludge ratios, surface soils were to be blended into the
raffinate sludge product in the hopes of minimizing final waste volumes and reducing
costs. Based on conversation4s with MK Ferguson, a test matrix was developed for this
phase of the project. The test matrix is presented in Table VIII. Based on the baseline
TCLP results, MK Ferguson selected raffinate pit #3 sludge as the sludge to be used for
all testing. The test matrix requires the evaluation of 18 solidification mixtures. The
mixtures are prepared with three (3) different sludge to binder ratios and six (6) different
surface soil to sludge ratios. The binder mixture was the same as the ORNL reference

formula, 60% Class F flyash and 40% Portland II cement.
4.1 Sample Preparation

Twenty kilograms of raffinate pit #3 sludge were prepared for solidification in the same
manner as the sludge was prepared for the baseline solidification tests (see section 2.0).
The quantities of spiking reagents and the final spike concentrations are listed in Table
VIIL. After preparation of the spiked sludge, six 2" X 2" X 2" samples were prepared
in polyethylene cubes for each of the 18 solidification mixtures. The spiked sludge was

mixed thoroughly with the binder and then the surface soil was added to the mixture.
Samples for drainable water testing were prepared in 100m! graduates as it appeared

appropriate by the mixture consistency. Drainable water test samples were prepared for

mixtures OP-I-1, OP-1I-1,0P-11-2, and OP-1II-1 through OP-11I-6, where OP stands for
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the optimization tests, the roman numeral the test matrix, and the number the test matrix

mixture number (see Table VIII).

After preparation, the sample cubes were sealed with plastic wrap to cure. Any extra
sample was placed in sealed plastic bags to cure. The samples were cured for 28 days.
The samples prepared for the drainable water tests were observed throughout the 28 day

cure period. None of the samples contained any drainable water during this period.

A precise definition of a monolithic product and a soil-like product was sought for this
project. After a series of discussions between WTG and MK-Ferguson, it was decided
that the application or placement method of the product could be used as a guide. The
"pumpable grout" is needed to encase and stabilize larger objects in place, and/or fill void
spaces inside the cell. The resulting product is a monolithic structure. Likewise, the
"soil-like" materials is to be placed in the cell through standard blading/compaction
methods, much like soil. A precise testing method or value could not be agreed upon.
MK-Ferguson sent a representative, Mr. Serban Grozescu, to evaluate the samples. Of
the eighteen solidification mixtures, Mr. Grozescu selected mixtures OP-I-3, OP-1I-1, OP-
11-2, and OP-II-3 for evaluation as a monolithic product. He selected mixtures OP-11-4,
OP-II-6, OP-III-5, and OP-III-6 for evaluation as a soil like product. Following their
selection, these mixtures were subjected to the TCLP and various physical tests, as listed
in Table X (App. A).

4.2 TCLP Tests
The TCLP test results for the optimization mixtures are listed in Table IX. None of the

monolithic mixtures would be classified as a toxic waste per the TCLP criteria. The test

results indicated the three of the four soil like mixtures would be classified as a toxic
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waste based on the concentrations of cadmium in the leachate.

The cadmium value for the fourth soil like mixture (OP-II-6) appeared to be biased. The
lab testing data was reviewed. It was discovered that the less aggressive TCLP leaching
fluid was used on this sample. An evaluation was immediately performed and it was
determined that the less aggressive leaching fluid was used in error. The tests were
repeated using a modified TCLP. A ten gram sample was leached in 200 ml of leach
fluid for 24 hours and the leachate analyzed. The tests were run in duplicate on a sample
of the OP-II-6 mixture. In addition, duplicate samples of mixture OP-III-6 were ran as

control samples to compare with actual TCLP results.

The results are listed in Table IX. The control sample results agree with the laboratory
TCLP results. The results for the samples of the OP-1I-6 mixture clearly indicate that
this mixture would also be classified as toxic waste per the TCLP criteria. These results
caused concern until it was discovered through conversations with MK Ferguson that the
cadmium values in the bid specification used to determine spiking levels were biased high
by a factor of 100. Obviously, at these low cadmium levels, none of the mixtures would

be classified as a toxic waste.
4.3 Physical Tests

Table X lists the results of the physical testing of the monolithic and soil like products.
In addition, drainable water results, specific gravity values, and volume increase ratios
are listed. The volume increase ratios were based on a spiked sludge density of 1.30 g/cc
and a surface soil density of 1.09 g/cc. The surface soil density was measured on the
composited sample. This result is probably much lower than the actual density of

undisturbed surface soil. Therefore, the volume increase ratios are probably biased low.
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Even with higher soil densities, the bid specification of less than a 30% volume increase

should be easily met in all cases.

For the monolithic samples, the unconfined compressive strength ranged from 125 to 335
psi, all of which are above the minimum required by the specification. The soil-like
material will undergo compaction in the cell along with untreated soil (not requiring
treatment) and will not be subject to a minimum unconfined compressive strength

requirement.
4.4 Clogging Analysis

One of thé analysis specified in the bid specification as part of Section 10940 was a
clogging analysis. No specific criteria was specified. Obviously, clogging of the leachate
collection system will depend in large part on the collection system design. Design
components such as the use of perforated or permeable piping, aggregate sizes, etc. could
substantially impact the analysis. Since no specific design information was supplied with
the bid specification, it was assumed that the purpose of the clogging analysis is to
address the potential of leachable waste components precipitating in or around a leachate

collection system resulting in a potential clog.

Several anions and cations were analyzed in the ANS 16.1 leachates for the soil-like and
monolithic product (see Table XI). Of the cations, only Ca, Fe, Mg, and Ni could
precipitate and form a potential clogging problem. Based on the anion analysis, calcium
carbonate, calcium hydroxide, calcium fluoride, magnesium carbonate, magnesium
fluoride, magnesium hydroxide, iron (II) hydroxide, iron (II) hydroxide, nickel
hydroxide, and nickel carbonate were the only possible insoluble compounds identified.

The following table lists these compounds, their solubility products as given in the
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Thirteenth Edition of Lange’s Handbook of Chemistry, their calculated solubility, and
their maximum concentrations based on the ANS 16.1 leachate analysis presented in
Table XI for the soil-like and monolithic product. Solubility products were for the

temperature range of 18 to 25°C.

Max Conc Max Conc
Solubility Calculated (ppm) (ppm)

Compound Product Solubility Soil-Like Monolithic
CaCo, 2.8E-9 5.29 298 204
CaF, 5.3E-9 136 1.44 1.83
Ca(OH) 5.5E-9 1307 220 151
MgCO, 3.5E-8 15.8 18.3 0.64
MgF, 6.5E-9 116 1.15 0.30
Mg(OH), 1.8E-11 15.3 12.7 0.44
Fe(OH), 8E-16 0.83 13.9 0.48
Fe(OH), 4E-38 4.78E-5 16.5 0.57
Ni(OH), 2.0E-15 1.38 5.76 0.23
NiCO; 6.6E-9 9.64 6.22 0.25

Of the compounds listed above, calcium carbonate could exist at by far the highest
concentrations. Leachate analysis measured alkalinity and not hydroxide and carbonate
concentrations. However, it can be assumed that since the calcium leached from the
samples at the concentrations presented in Table XI, it must be present in the leachates
as the hydroxide. Therefore, any potential for the calcium to precipitate as calcium
carbonate would require the presence of soluble carbonates in the leachate collection
system. Since the only possible source of natural carbonates is carbon dioxide, the

precipitation of calcium carbonate does not appear to represent a credible scenario.
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One interpretation of the data is to assume that the cations were present in the insoluble
form in the leachate as small colloidal material. Since total suspended solids analyses
were not performed on the leachate samples, this is a real possibility. The leachate
samples did not appear to contain suspended solids. Therefore, their particle size must

have been quite small (i.e. <5 uM).

In any case, whether the cations are present in the leachate as soluble specifies that may
precipitate or as colloidal materials, in both cases, the potential exists for the formation
of very small particulate material. Therefore, any leachate collection system should be

designed to pass small particulate material.
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5.0 DETAILED LEACHABILITY TESTS

The purpose of this phase of the project was to define the long term disposal/ burial
conditions. The bid specification required that two tests be performed on the solidified
products, the Materials Characterization Center Static Leach Test (MCC-1P) and the
American Nuclear Society Leach Test (ANSI/ANS 16.1). After discussions with MK
Ferguson, it was decided to only perform the ANS 16.1 tests on the solidified products.
MK Ferguson selected two sémples prepared during the optimization tests for testing as
a monolithic and a soil like product. These samples corresponded to test matrix mixtures
OP-1I-1 and OP-III-6 for the monolithic and soil like samples respectively. An extra
sample prepared during the baseline solidification of the quarry soil was used to evaluate

a stabilized nitroaromatic contaminated solid.

A five inch diameter pyrex vessel was selected for the ANS 16.1 leach vessel. The pyrex
vessel was filled to a depth of approximately 5 inches with demineralized water (1550
cc). The two inch sample cube was suspended by teflon tape in the center of the vessel
at an equal distance from the surface of the water and the vessel bottom. The volume of
water met the ANS 16.1 requirement of a water volume to sample surface ratio of 10,
The pyrex vessel diameter was sized so that the sample would be surrounded by an equal

thickness of leach solution per the ANS 16.1 procedure.

For samples OP-II-1 and OP-III-6, total uranium leached was used to calculate the leach
index. To ensure accuracy of the results, a test was performed to determine if any
uranium would plate out on the pyrex vessel walls during leach tests. A 100 ppm
uranium standard solution was prepared and 1550 cc of this solution was placed in the
pyrex leach vessel for a period of 48 hours. The solution was analyzed for uranium

immediately upon preparation and after 48 hours of contact with the pyrex leach vessel.
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The average of several uranium analysis indicated an initial uranium concentration of 91.7
ppm and a final uranium concentration of 91 .9 ppm, well within the range of analytical
error. Based on these results, it was concluded that the pyrex vessel would not cause a
bias in the uranium leach results. Of the other leachate components specified in the bid
specification for analyses, only fluoride might undergo a possible reaction with the pyrex
vessel that may have biased the leachate analyses. To evaluate this possibility, 500 ml
of a 10 ppm fluoride standard was placed in a pyrex 500 ml volumetric flask for a period
of 24 hours. The standard waé immediately analyzed for fluoride upon preparation in the
flask and after 24 hours. The initial and final fluoride concentrations were 10.4 and 9.9
ppm respectively. These results were within the expected analytical error range of 5%.
Therefore, it was concluded that fluoride would not interact significantly with the pyrex

vessel during a 24 hour leach period.

For the sample of treated Quarry Soils, Nitrobenzene, and 2,4-Dimitrotoluene were used
.to calculate the leach index. The three test samples, OP-II-1, OP-III-6, and Quarry Soils
were rinsed, the rinse collected, and the samples leached in 1550 cc of demineralized
water. The water was changed and collected at 2, 7, 24, 48, 72, 96, and 120 hours per
the ANS 16.1 procedure. After collection, the leachate was transferred to EcoTek LSI
for preservation and analysis for the analytes listed in the bid specification. The results
are listed in Tables XI and XII. Leach index values were then calculated based on the
leachate uranium values for OP-II-1 and OP-III-6 and 2,4-DNT for Quarry Soils. These
indexes were 15, 14, and 15 respectively for OP-II-1, OP-1II-6, and Quarry Soil.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

As MK-Ferguson evaluated the alternatives that existed to remediate the Weldon Spring
Site in Missouri, the work they contracted with WTG has shown that chemical
stabilization/solidification of the nitroaromatic soils and the raffinate pit sludge is not only

a viable alternative but an economically feasible alternative.

A generic formula developed by the Oak Ridge National Laboratory was found to be
satisfactory to chemically stabilize each one of the wastes treated and meet all regulatory
criteria in existence today. The technical approach taken by MK-Ferguson, facilitated the
development of several formulations all of which meet the established criteria. This
makes chemical stabilization/solidification also a desirable alternative as a treatment

technology for the remediation of the Weldon Spring Site.

The testing performed during this Treatability Study work was aimed at measuring the
long-term stability of the treated material as well as the physical and chemical
characteristics which will ensure low leachability of the hazardous and radioactive
components of the waste. The leach indexes obtained are several orders of magnitude
higher than those required by the regulatory agencies for low-level radioactive waste

disposal (shallow land burial) and therefore, provides a greater margin of safety.

The formula tested on nitroaromatic soils proved to be satisfactory in meeting the
established criteria. This formula however, could be optimized to minimize the use of
binder. Furthermore, the low moisture content of these soils require the use of added
water. This water could be provided by the dewatering of the raffinate pits if necessary,

eliminating the need to treat and discharge this water.

18



The variability of physical conditions of these sludges and soils throughout the year make
it unrealistic to think the results of this study are directly and absolutely applicable to a
full-scale remediation effort. Additional testings at the bench-scale and pilot-scale, are
recommended to establish a greater level of confidence that the treatment process
identified and tested in this study can absorb the variations in physical properties

throughout the duration of the project.

19
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APPENDIX A



. TABLE

59.7 741 , 3 7.6 18.4
160 370 200 28 23
<0.10 <0.81 <0.12 <0.063 <0.051
88.7 25.9 €3.9 287 <25.0
243 <12.5 720 20.7 1752
3018 2600 1800 3200 730
30.8 51.2 35.1 <15.0 <11.1
483 2250 706 41 <19.8
216 281 386 773 103.492
28.6 63.1 155 2.86 0.675
17.8 27.5 101 <1.67 <1.24
40 102 85.1 251 151
8 43.2 12 .78 7.05
217 746 629 34.6 5.72
104 990 249 82.1 23.9
<12.2 <15.6 <14.4 93.1 <6.19
636 5170 679 226 812
<0.05 9.85 10.9 <0.0636 <0.084
2050 3220 763 46.8 .71
35.6 14 227 34.3 13.6
31.9 <9.34 <74.7 <43.4 <32.2
<8.52 <109 <8.61 <5.01 <3.71
<6.08 <77.8 <100 <58.4 <433
7760 16000 4290 166 222
1800 538 139 97.3 735
<0.083 <0.10

<1.3 <0.077

11 <0.077

21 <0.081

95 <0.071

3000 <0.070

2800 4040 2890 7590 5
1300 1700 1300 2600 3.7
850 1400 840 2700 3.6
62 460 310 560 15
50000 87000 19000 560 20
120 500 300 530 13
36 340 230 690 14
2600 3800 1400 81 <14

|
|
|



Jv——

. TABLE 1l

4.100

<3.43 <28.2 <3.09 <3.19

<2.45 <20.2 <35.9 <37.2
3127.280 4144.000 1540.110 105.742
725.400 139.342 49.301 61.980
<077 :
........ <1.20 <.063
10.164 <.063
19.404 <.066
87.780 <.058
2772.000 <.057
725.200 1046.360 1037.510 4834.830 4.080
£23.900 440.300 466.700 1656.200 3.018
382.850 362.600 337.460 1719.900 2.938
24.986 119.140 111.290 356.720 1.224
20150.000 22533.000 6821.000 356.720 16.320
48.360 129.500 107.700 337.610 1.061
14.508 88.060 82.570 439.530 11.424
1047.800 984.200 502.600 51.597 <11.4

Note: Results reported in units of ppm unless otherwise specified



P ff Pit#4 Soil - Surface Soil
464A-02 464A-04 4B4A-05 :
:<0.0082 <0.013 <0.0088 <0.0050 <0.0036 <0.0041
<0.0041 <0.0065 <0.0044 <0.0025 <0.018 <0.0020
-<0.082 <0.13 <0.088 <0.050 <0.036 <0.041
.<0.41 <0.65 <0.44 <0.25 <0.18 <0.20
-<0.16 <0.26 <0.18 <0.10 <0.072 <0.082
<0.0082 <0.013 <0.0088 <0.0050 <0.0036 <0.0041
<0.0041 <0.0065 <0.0044 <0.0025 <0.018 <0.0020
-<0.016 <0.026 <0.018 <0.10 <0.072 <0.0082
-<0.0082 <0.013 <0.0088 <0.0050 <0.036 <0.0041
<0.0082 <0.013 <0.0088 <0.0050 <0.036 <0.0041
-<0.0082 -<0.013 <0.0088 <0.0050 <0.0036 <0.0041
<0.0082 <0.013 <0.0088 <0.0050 <0.0036 <0.0041
-<0.049 <0.077 <0.053 <0.030 <0.022 <0.025
:<0.057 <0.090 <0.062 <0.035 <0.025 <0.029
©<0.20 <0.32 <0.22 <0.12 <0.090 <0.10
<0.0082 <0.013 <0.0088 <0.0050 <0.0036 <0.0041
-<0.14 <0.22 <0.15 <0.085 <0.061 <0.069
<0.25 <0.17 <0.095 <0.068 <0.078
<0.029 <0.023 <0.022 <0.208 <0.021
<0.0058 <0.0045 <0.0044 <0.042 <0.0042
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
150 100 62 59 130
54 40 37 130 BQL
BQL BAL BQL BQL BQL
BQL BQL BQL BQAL BQL
BQL BQL BQL BQL BQL
BQL BQL BAL BQL 2
BAL BQL BQL 1 BQL
BQL BQL BQL BQL BQL
45 30 28 9 BQL
BQL BQL BQL BQAL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL 110 BQL 1 2
BQL BAL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BAQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL 12 BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BQL BQL BQL BQL
BQL BOL 2 3 7
BQL BQL BQL BQL BQL
BQL BQL BQL BQL 2
BQL BQL BQL BQL BQL
BQL BQL BQL BQL 2

BQL BQL BQL BAL BQL



TABLE IV-A

MK Ferguson Raffinate Pit Spike Quantities per Kilogram

Spiking Levels

AsTrioxide As(ppm)

Sample

Lab ID#

Asls

Max

Aliquot Size (@)

Spiking Levels

BaNitrate Ba(ppm)

Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels

CdNitrate*4Water Cd(ppm)

NaChromate*4Water Cr(ppm)

Sampie

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels

Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels

PbNitrate Pb(ppm)

Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels

NiNitrate*6Water Ni(ppm)

Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels

SeDioxide Se{ppm)

Sample

Lab ID#

Asls

Max

Aliquot Size (Q)

Arsenic
757391
Raff Pit#1
1464-01
195
675
0.6342

Barium
525484
Raff Pit#1
1464-01
87
149
0.1179

Cadmium
364399
Raff Pit#1
1464-01
7
12
0.0126

Chromium
222139
Raff Pit#1
1464-01
16
39
0.1034

Lead
625585
Ralff Pit#1
1464-01
42
252
0.3358

Nickel
201856
Raff Pit#1
1464-01
14
30
0.0795

Selenium
711615
Raff Pit#1
1464-01
13
76
0.0880

Raft Pit#2
1464-02
583
~ 983
0.5285

Raff Pit#2
1464-02
73
78
0.0096

Raff Pit#2
1464-02
7
14
0.0186

Raff Pit#2
1464-02
26
169
0.6419

Raff Pit#2
1464-02
256
370
0.1816

Ratff Pit#2
1464-02
30
66
0.1822

Raff Pit#2
1464-02
<2.42
31
0.0434

Raff Pit#3
1464-03
253
1060
1.0649

Raff Pit#3
1464-03
139
333
0.3700

Raff Pit#3
1464-03
4
321
0.8710

Raff Pit#3
1464-03
31
34
0.0160

Raff Pit#3
1464-03
89
644
0.8865

Ratf Pit#3
1464-03
81
8790
43.1422

Raff Pit#3
1464-03
<26.8
81
0.1140

Raff Pit#4
1464-04
26
665
0.8435

Raff Pit#4
1464-04
492
7740
13.7922

Ratf Pit#4
1464-04
<1.06
9
0.0237

Raff Pit#4
1464-04
16
23
0.0311

Raff Pit#4
1464-04
52
158
0.1690

Raff Pit#4
1464-04
22
134
0.5556

Raff Pit#4
1464-04
<27.6
a3
0.0462



TABLE iV-B

MK Ferguson Raffinate Pit Spike Quantities per Kilogram

Spiking Levels Total U (ppm)
UNH U(ppm) 474040
Sample Raff Pit#1 Raff Pit#2 Raff Pit#3 Ratf Pit#4
Lab ID# 1464-01 1464-02 1464-03 1464-04
Asls 725 1046 1038 4835
Max 1765 1000 1618 5000
Aliquot Size (g) 2.1935 -0.0978 1.2246 0.3484
Spiking Levels Tot.Th(ppm)
‘ThNitratedWater Th(ppm) 420269
Sample Raff Pit#1 Raff Pit#2 Raff Pit#3 Raff Pit#4
Lab ID# 1464-01 1464-02 1464-03 1464-04
Asls 440 1177 979 3069
Max 2131 1097 1776 9551
Aliquot Size (g) 4.0240 -0.1912 1.8954 15.4233
Max(Th-228) pCi/g 120 110 200 1100

MK Ferguson Quarry Soll Spike Quantities per Kilogram

Spiking Levels
STD Conc(ppm)
Sample

Lab ID#

Asls

Max

Aliquot Size (@)

Spiking Levels
STD Conc(ppm)
Sample

Lab ID#

Asls

Max

Aliquot Size (@)

Spiking Levels
STD Conc(ppm)
Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Spiking Levels
STD Conc(ppm)
Sample

Lab ID#

Asls

Max

Aliquot Size (g)

Nitrobenzene
1000000
Quarry Soil
1464-05
<.077
133
0.1330

2,4 DNT
1000000
Quarry Soil
1464-05
19
29
0.0085

1,3,5TNB
1000000
Quarry Soil
1464-05
88
277
0.1892

24,6 TNT
1000000
Quarry Soil
1464-05
2772
20055
17.2830

*Note: Max Cadmium Values in the Bid Spec were Biased High by a factor of 100
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‘ TABLE VI

<0.005 . X

<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.100 <0.100 <0.100

<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

<0.010 <0.010 <0.010

<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 <0.010 <0.010
NA NA NA NA NA
<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 0.953 <0.010
<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 <0.010 <0.010
<0.020 <0.020 <0.020 3.010 0.003
<0.100 <0.100 <0.100 <0.049 <0.049
<0.020 <0.020 <0.020 <0.010 <0.010
<0.100 <0.100 <0.100 <0.049 <0.049
<0.020 <0.020 <0.020 <0.010 <0.010

<0.00022 <0.00022 <0.00018
<0.00011 <0.00011 <0.000091

<0.0022 <0.0022 <0.0018
<0.011 <0.011 <0.091
<0.0044 <0.0044 <0.0036
<0.00022 <0.00022 <0.00018
<0.0063 <0.0071 <0.0128
<0.0013 <0.0014 <0.0026
1.68 6.57 0.178 <0.013 <0.013
0.241 0.371 120 1.39 3.8
0.035 3.27 0.178 <0.002 0.004
<0.003 <0.003 <0.003 0.012 0.012
<0.022 0.055 0.692 0.035 <0.018
<0.0002 0.0006 <0.0002 <0.0002 <0.0002
0.072 0.219 <0.023 <0.019 <0.019
<0.004 <0.004 <0.004 <0.004 <0.004

Note: Quarry Soil Results are for material spiked with Nitrobenzene Only



TABLE VIl

.020

<0.020
<0.020 <0.020 <0.020 <0.009
NA NA NA NA
<0.020 <0.020 <0.020 <0.009
<0.020 <0.020 <0.020 0.015
<0.020 <0.020 <0.020 <0.009
<0.020 <0.020 <0.020 <0.009
<0.020 <0.020 <0.020 <0.009
<0.020 <0.020 <0.020 0.701
<0.100 <0.100 <0.100 <0.047
<0.020 <0.020 <0.020 <0.009
<0.100 <0.100 <0.100 <0.047
<0.020 <0.020 <0.020 <0.009
0.0163 0.0366 0.0321 <0.013
1.87 3.37 12.0 2.22
<0.001 <1.0 0.0018 <0.002
0.00590 0.0241 0.0098 0.066
<0.022 <0.022 <0.022 <0.018
<0.0002 <0.0002 <0.0002 <0.0002
0.0259 0.0259 0.0255 <0.019
<0.004 <0.004 <0.004 <0.004

‘Baseline, Spik

<0.020 <0.020 <0.020 <0.010

<0.020 <0.020 <0.020 <0.010
NA NA NA NA
<0.020 <0.020 <0.020 <0.010
<0.020 <0.020 <0.020 0.017
<0.020 <0.020 <0.020 <0.010
<0.020 <0.020 <0.020 <0.010
<0.020 <0.020 <0.020 <0.010
<0.020 <0.020 <0.020 0.813
<0.100 <0.100 <0.100 <0.049
<0.020 <0.020 <0.020 <0.010
<0.100 <0.100 <0.100 <0.049
<0.020 <0.020 <0.020 <0.010
0.036 0.218 0.017 <0.013
0.583 1.44 10.9 0.669
<0.002 0.003 <0.002 <0.002
0.006 0.03 0.013 0.0822
<0.018 <0.018 <0.018 <0.018
<0.0002 <0.0002 <0.0002 <0.0004
0.043 0.061 0.034 <0.019
<0.004 0.011 0.012 <0.004

Note: Quarry Soil Results are for material spiked with Nitrobenzene Only



‘ TABLE VIII

MK Ferguson Optimization Test Matrices

1 0 0.6 0 0.4 0

2 0.2 0.6 0.2 0.4 0.2 :
3 0.4 0.6 0.4 0.4 0.4 0.2
4 0.6 0.6 0.6 0.4 0.6 0.2
5 0.8 0.6 0.8 0.4 0.8 0.2
6 1 © 0.6 1 0.4 1 0.2

Binder is 40% Cement 60% Class F Flyash
Sludge is from raffinate pit #3

Act

0.7573

0.525484 R 139 316 333

0.364399 17.42 4 305 321

0.222139 0.32 31 33 34

0.625585 17.73 89 611 644

‘ 0.201856 862.84 81 8338 8790
0.711615 2.28 0 77 81

0.47404 24.49 1038 1535 1618

0.420269 37.91 979 1685 1776

1 90
Note: 20000 grams of raffinate pit #3 sludge was spiked for optimization testing



’ TABLE IX

X <0.01 <0.010
<0.009 <0.011 <0.010
<0.009 <0.011 <0.010
NA NA NA
<0.009 <0.011 <0.010
<0.009 <0.011 <0.010
<0.009 <0.011 <0.010
<0.009 <0.011 <0.010
<0.009 <0.011 <0.010
<0.009 ' <0.011 <0.010
<0.047 <0.054 <0.048
<0.009 <0.011 <0.010
<0.047 <0.054 <0.048
<0.009 <0.011 <0.010
0.346 2.96 3.05
1.33 1.25 1.12
0.004 2.87 2.82
0.0270 0.0169 0.0196
<0.012 0.0207 0.0154
<0.0002 <0.0002 <0.0002
0.0998 0.158 0.168
<0.100 <0.025 <0.025

. <0.010
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
NA NA NA
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
<0.010 <0.010 <0.009
<0.051 <0.050 <0.046
<0.010 <0.010 <0.009
<0.051 <0.050 <0.046
<0.010 <0.010 <0.009
1.25 1.80 3.73
1.18 1.19 0.817
0.0879 0.267 1.63
0.0259 0.0205 0.010
<0.012 <0.012 <0.012
<0.0002 <0.0002 <0.0002
0.0482 0.0720 0.105
<0.005 <0.005 <0.005

............. 835 2.695

Note: Samples rerun by EcoTek Applied Technology Group
Only 10 grams of sample was utilized in a modified TCLP test



‘ TABLE X

Physical Test Results for Optimization Samples

Note: Volume Increase Ratios are based on a surface soil sample density of 1.09 g/cc.
Actual undisturbed soil density values should be higher which will increase the ratios.



v'e>

Y9

0e's
LELO0
0e0°0>
00t0°0
V%
o'L>
g'ie
10>
£9°0
0ec>

5’8
0e's
69°L

LE60°0
9iL0
9170

6'L¢
5c
Ll
L'0>
¥9°0
0c>
v'ee

re>
€16
692
08¥0°0
19¥0°0
0650'0
So¥
o'1>
‘922
10>
S9°0
0>
152

y'e>
ovi
0?ci
2000
SS€0°0
9220'0
8’19
o>
(W1
10>
080
0ec>
L'€9

v'e>
L've
g'le
0100
€9£0°0
99€0°0
8°'i8
o>
6'8S
L'0>
68°0
0e>
Lyl

ye> y'e>
eee 2'ee
682 602
800°0 2000
0€0°0> 01€0°0
0€€0°0 SE€0°0
69, 'Sy
o't> 0'L>
6¢L (814
10> L'0>
c9'0 IE0
0> 0'¢>

L'6¥

ve> v'e>
o'y 8’0t
28 £0°9
08900 erv00
1850°0 0€0°0>
00¥0°0 0420°0
641 v've
8¢ 0't>
Li v'e8
10> 10>
Vo v2'0

v'e>
£'¢c
1’12
21200
0.€0°0
¢.S0°0
8'Se
0'L>
S'vv
L1'0>
0c0
0¢>
£'82

IX37avl



pay1oads asimIayjo ssaun /3 a1e syun [y

911 '8 09> 09> 0'9> 09> 09> 09> INL
09> 09> 09> 09> 09> 09> 09> 09> auanjoloNIuIq-4*g
S'L9 1'es 1'€S 768 6'89 v'T 807 09> audZUAQONIN
801491 LOfHOV] 90f¥O¥l | SO¥O¥I | $Or¥9¥1 | €OMYOv1 | TOMPOYL | 101¥9%1 #al qe1
LN ON SN N €N IN IN ON #qi djdwes
oy 0Z1 oY 96 asury [eniy| ojdwes
IIX 34l






APPENDIX B



i 1A - n -
Weste Tecnnoiogies Growt i7c

RAW WASTE



INITIAL REVIEW OF ALL SAMPLES



SAMPLE EVALUATION BY MR. GROZESCU



MONOLITHIC SAMPLES SELECTED



SOIL-LIKE SAMPLE SELECTED




SOIL-LIKE SAMPLE SELECTED



SOIL-LIKE SAMPLE SELECTED



SOIL-LIKE SAMPLE SELECTED






APPENDIX C



S. 2 11 AMERICAN NUCLEAR SOCIETY LEACH TEST
(ANS-16.1, 1986) (ANS 1986)

A "quasi-dynamic" leach test, ANS-16.1, is applied to stabilized/solidified low-level and
hazardous wastes. A monolithic cylinder (length:diameter of 0.2 to 5.0) is leached with
demineralized water applied at a V/S ratio of 10 cm under ambient temperatures. At the
start of the experiment, the sample is rinsed to obtain zero contaminant concentration at
the surface of the sample. Afterwards, the sample is immersed in water, which is
replaced after 2 hours, 7 hours, 24 hours, 48 hours, 72 hours, 4 days, 5 days, 14 days,
28 days, 43 days, and 90 days.

The results of the leaching test are recorded in terms of cumulative fraction leached over
the total mass in the waste form, F. Calculations are then used to derive an effective
diffusion coefficient, De (cm?/s), and a leachability index (LX =-log De). The LX values
range from 5(De = 5-10, rapid diffusion) to 15 (De = 10-15, very slow diffusion).

Interpretation of ANS-16.1 results assumes that leaching is diffusion-controlled and that
nonequilibrium conditions are maintained during each leaching period. Because leaching
rates for hazardous constituents vary widely and may not be diffusion-controlled, the
leaching rates under an ANS-16.1 results may be greater than those under the modified

ANS-16.1 (Dynamic Leach) test, discussed in the next subsection.



CASE NARRATIVE FOR TCLP VOLATILE ANALYSIS
USING SW-846 METHOD 8240

Client:
LSDG:

Sample(s):

All volatile organics were analyzed by GC/MS on one or more of the instruments listed
below.

Hewlett-Packard MSD---Inst. ID. 7002  Finnigan Mat 4023---Inst. ID. 4000
Hewlett-Packard MSD---Inst. ID. 7003  Finnigan OWA  ---Inst. ID. 10501

Chromatography was performed on a 2.4m x 2.0mm ID glass column packed with 1%
SP 1000 Carbopack B and/or a 75m x 0.53mm DB-624 megabore column. Samples
were purged via Tekmar LSC-2/ALS and/or OI 4460A/0IC MPM-16 onto traps
composed of silica gel/charcoal/Tenax. Operating temperatures are 220°C, 250°C,
280°C respectively for the injector, jet separator, source/interface.

Sample purge size was 5 ml for the ZHE extract unless noted otherwise.

The reports of the target TCLP compounds identified and quantified in the samples are
contained in the following sections of the data package. Also included are the appropriate
calibration and quality control data where applicable. Data was obtained from HP RTE-
A series computer with Aquarius software and/or Nova 4C computer with Finnigan Incos
software.

The following exceptions and/or considerations should be noted for the sample group
contained within.
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CASE NARRATIVE FOR HERBICIDE ANALYSIS
USING SW-846 METHOD 8150

CLIENT:

LSDG:

SAMPLE(S):

*

All herbicide organics were analyzed on a Hewlett-Packard gas chromatograph
equipped with an electron capture detector (ECD).

Chromatography was performed on a DB-608 and/or RTX-5 capillary column.

Extraction was performed on approximately 50 gram fractions for soil matrices
and 1 liter for aqueous matrices unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique
to a final volume of 10 ml for soil matrices and 10 ml for aqueous matrices
unless stated otherwise.

The reports of the compounds identified and quantified in the samples are
contained in the following sections of the data package. Positive hits are
confirmed by at least one other method.

Method detection limits or practical quantitation limits (PQL’s) are as stated in
SW-846 Method 8150. The PQL’s are factored for initial sample weight or
volume, final extract volume, sample % moisture (for soils), and any necessary
dilution.

The following exceptions and/or considerations should be noted for the sample
group contained within.



CASE NARRATIVE FOR NITROAROMATICS ANALYSIS
BY GC/ECD

Client:

LSDG:

Sample(s):

x

The sample batch was analyzed using a Hewlett-Packard 5890 gas chromatograph
equipped with an electron capture detector.

Chromatography was performed on a DB-210 column using a temperature program
suitable for resolving the target analytes. The instrument was calibrated using a
minimum of three concentrations.

Initial sample volume was 30 ml for aqueous matrices unless noted otherwise.

Final extract volume was 5.0 ml unless noted otherwise.

The reports of the target compounds identified and quantified in the samples are
contained in the following sections of the data package. Also included are the
appropriate calibration and quality control data where applicable. Targets are confirmed

by at least one other technique when the concentration level permits.

Practical Quantitation Limits (PQL) are based upon factored for initial
sample volume, final extract volume, and any necessary dilutions.

A blank was extracted with the sample batch and found to be free of the target analytes.

The following exceptions and/or considerations should be noted for the sample group
contained within.



CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT:

LSDG:

SAMPLE(S):

*

All semi-volatile organics were analyzed by GC/MS on either or both of the instruments
listed below.

Hewlett-Packard MSDs Inst. ID. 7001 Inst. ID 7004
* Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.

* Extraction was performed on an appropriate volume of the leachate solution to yield a
detection level that is significantly below EPA’s maximum allowable concentration limits
. for TCLP compounds unless stated otherwise.

*  Final extract concentration was performed by the nitrogen blowdown technique to a final
volume of 2.0 ml unless stated otherwise.

* The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

* Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence. PQLs
are factored for initial sample volume and final extract volume along with any necessary
dilution.

* A leachate blank was extracted and analyzed with the sample batch and was found to be
free of the TCLP compounds.

* The following exceptions and/or considerations should be noted for the sample group
contained within.



CASE NARRATIVE FOR PESTICIDE/PCB ANALYSIS
USING SW-846, METHOD 8080

Client:

LSDG: -

Samples(s):

The sample batch was analyzed using a Hewlett-Packard gas chromatograph
equipped with an electron capture detector.

Chromatography was performed on a DB-608 column using a temperature
program suitable for resolving the target analytes. Quantitation of sample
concentrations was performed using a five level calibration.  Tentative
identification of compounds is supported by at least one other qualitative analysis
(either GC/EC or GC/MS when the concentration of the analytes permits). All
appropriate quality control samples were analyzed with the sample batch.

The initial sample amount was approximately 1000 ml for aqueous samples and/or
30 grams for solid matrices unless noted otherwise.

The sample was extracted with methylene chloride and exchanged with hexane to
a final volume of 10 ml for aqueous and 20 ml for solid matrices.

Practical Quantitation Limits (PQLs) are those as stated in the method factored
for the initial sample amount, final sample extract volume, any necessary
dilutions, and percent moisture (for solids).

The following exceptions and/or considerations should be noted for the sample
group contained within:



. : CASE NARRATIVE FOR METALS ANALYSIS
Method CLP SOW 3/90

Client:
Project/Case:

LSDG:

Sample(s):

® Analysis - Metals analysis was performed on ****¥x*x*x samples for TAL metals. The
samples were prepared and analyzed according to EPA CLP SOW 3/90. The following
methods and instruments were used for analysis:

Analysis Instrument Method
. ICP TJA ICAP 61E 200.7
GFAA-As TJA SH-22 206.2
GFAA-Se TJA SH-22 270.2
GFAA-TI TJA SH-22 279.2
GFAA-Pb TJA SH-22 239.2
CVAA TJA CVAA S-12 245.5

e QA/QC - All appropriate QC data was within acceptable control limits with the following
exceptions:

® General Discussion -

e Analytical Difficulties -



CASE NARRATIVE FOR GENERAL CHEMISTRY

Client:
LSDG:

* Sulfate, Method 375.4

Sulfate ion is converted to a barium sulfate suspension and the resulting turbidity is
determined by a spectrophotometer as compared to a calibration curve prepared
from sulfate standards.

* Chloride, Method 325.2

Thiocyanate ion (SCN) is liberated from mercuric thiocyanate by the chloride ion to
form mercuric chloride. Ferric ion is added to form highly colored ferric thiocyanate
in concentration proportional to the original chloride concentration.

* Alkalinity, Method 310.1

An unaltered sample is titrated to an electrometrically determined endpoint of pH
4.5 with a low normality acid solution.

* Fluoride, Method 340.2

The fluoride is determined potentiometrically using a fluoride electrode 1n
conjunction with a standard reference electrode and a selective ion meter.

* Nitrate/Nitrite, Method 353.1

Nitrate is reduced to nitrite with hydrazine sulfate and the nitrite (that originally
present plus reduced nitrate) is determined colorimetrically by the formation of a pink
color.



Client:

LSDG:

CASE NARRATIVE FOR ISOTOPIC THORIUM

Aliquots of sample are traced with Thorium-229 and analyzed for isotopic Thorium (228,
230, and 232). The samples are loaded onto an anion exchange column using oM
hydrochloric acid. After rinsing the column, the effluent, containing the thorium, is
converted to a nitrate form and loaded on a second column using 8N nitric acid. After
rinsing, the thorium is selectively stripped from the column using a solution of 9M
hydrochloric acid. The solution is electroplated and analyzed for alpha emitting thorium
isotopes using an alpha spectrometry system using pulse height analysis. All alpha
spectrometers are calibrated with NIST traceable standards.

Quantification of each of the alpha emitting isotopes is done by quantifying the observed
peak area(s) of the isotope(s) of interest and the peak area of the tracer isotope added to
the sample. The observed peak area of the tracer isotope is then used to calculate the
chemical recovery of the sample. This chemical recovery is then applied to the peaks
of interest, with the detector efficiency, count time, and sample volume/weight to
calculate the isotopic concentration of each of the thorium isotopes detected.

Detection limits of this analysis (MDA) are affected by many analysis parameters,
including sample volume/weight, chemical recovery, detector efficiency, sample count
time, and instrument background.

The following exceptions and/or considerations should be noted for the sample group
contained within:



CASE NARRATIVE FOR RADIUM-226 AND -228

lanchet method
Client: N
LSDG:
Sample(s):
* The prepared sample is spiked with inactive barium and lead carriers. The radium

isotopes are separated from the matrix by co-precipitation with barium and lead sulfates
and purified by EDTA-chelation. After an appropriate ingrowth of Ac-228 from Ra-228,
the Ac-228 is then separated from the Ra-228 with a yttrium carrier, purified and
analyzed for beta activity on a gas flow proportional counter. The Ra-228 is calculated
from the measured Ac-228 activity. The supernatant is precipitated as a sulfate, purified
and alpha counted on a gas flow proportional counter to determine the Ra-226
concentration.

* The detection limits for this analysis (MDA) are affected by many analysis parameters,
including sample size, chemical recovery, detector efficiency, sample count time, and
instrument background.

* The following exceptions and/or considerations should be noted for the sample group
contained within:



-

Client:

LSDG:

CASE NARRATIVE FOR
TOTAL URANIUM by LASER PHOSPHORIMETRY

The sample aliquot is digested and filtered to remove any suspended interferences
that may be present in the samples.

The uranium in the prepared sample is analyzed with a kinetic phosphorescence
analyzer. The KPA-11 uses a pulsed laser to phosphoresce the uranium in the
sample. The phosphorescence is received by the detector and, over a series of
time gates, a decay curve is generated. A linear regression is performed on the
data and the uranium concentration is determined.

The following exceptions and/or considerations should be noted for the sample
group contained within.
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qﬁ]}, Designation: D 5084 - 80

Standard Test Method for

Measurement of Hydraulic Conductivity of Saturated Porous
Materials Using a Flexible Wall Permeameter’

Thi§ sxandard_is isugcl under the ﬁx:d ficsignalion D 5084: the number immediately following the designation indicates the year of
original ;dopuon or, in ‘hF case of revision. the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers laboratory measurement of
the hydraulic conductivity (also referred to as coefficient of
permeability) of water-saturated porous materials with a
flexible wall permeameter.

1.2 This test method may be utilized with undisturbed or
compacted specimens that have a hydraulic conductivity less
than or equal to 1 X 10~° m/s (1 X 107 cm/s).

1.3 The hydraulic conductivity of materials with hy-
draulic conductivities greater than 1 X 103 m/s may be
determined by Test Method D 2434.

1.4 The values stated in SI units are to be regarded as the
standard, unless other units are specifically given. By tradi-
tion in U.S. practice, hydraulic conductivity is reported in
centimetres per second, although the common SI units for
hydraulic conductivity are metres per second.

1.5 This standard does not purport to address the safety
problems associated with its use. It is the responsibility of the
user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 653 Terminology Relating to Soil. Rock, and Contained
Fluids®

D698 Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures Using 5.5-1b (2.49-kg)
Rammer and 12-in. (305-mm) Drop®

D 1557 Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures Using 10-1b (4.54-kg)
Rammer and 18-in. (457-mm) Drop*

D 1587 Practice of Thin-Walled Tube Sampling of Soils’

D2113 Practice for Diamond Core Drilling for Site
Investigation®

D 2216 Method for Laboratory Determination of Water
(Moisture) Content in Soil, Rock, and Soil-Aggregate
Mixtures® .

D 2434 Test Method for Permeability of Granular Soils
(Constant Head)’

D 4220 Practices for Preserving and Transporting Soil
Samples®

! This test method is under the jurisdiction of ASTM Committee D-18 on Soil
and Rock and is the direct responsibility of Subcommuttee D18.04 on Hydrologic
Properties of Soil and Rocks.

Current edition approved June 29. 1990. Published October 1990.

2 4nnual Book of ASTM Standards, Vol 04.08.

D 4753 Specification for Evaluating, Selecting and Speci-
fying Balances and Scales for Use in Soil and Rock
Testing?

D 4767 Test Method for Consolidated-Undrained Triaxial
Compression®

E 145 Specification for Gravity-Convection and Forced-
Ventilation Ovens®

3. Terminology

3.1 Definitions:

3.1.1 hydraulic conductivity, k—the rate of discharge of
water under laminar flow conditions through a unit cross-
sectional area of a porous medium under 2 unit hydraulic
gradient and standard temperature conditions (20°C).

DiscussioN—The term coefficient of permeability is often used
instead of hydraulic conductivity, but hydraulic conductivity is used
exclusively in this test method. A more complete discussion of the
terminology associated with Darcy’s law is given in the literature.*

3.1.2 pore volume of flow—the cumulative quantity of flow
into a test specimen divided by the volume of voids in the
specimen.

3.1.3 Fordefinitions of other terms used in this test method,
see Terminology D 653.

4. Significance and Use

4.1 This test method applies to one-dimensional, laminar
flow of water within porous materials such as soil and rock.

4.2 The hydraulic conductivity of porous materials gener-
ally decreases with an increasing amount of air in the pores
of the material. This test method applies to water-saturated
porous materials containing virtually no air.

4.3 This test method applies to permeation of porous
materials with water. Permeation with other liquids, such as
chemical wastes, can be accomplished using procedures
similar to those described in this test method. However, this
test method is only intended to be used when water is the
permeant liquid.

4.4 It is assumed that Darcy’s law is valid and that the
hydraulic conductivity is essentiaily unaffected by hydraulic
gradient. The validity of Darcy’s law may be evaluated by
measuring the hydraulic conductivity of the specimen at
three hydraulic gradients; if all measured values are similar
(within about 25 %), then Darcy’s law may be taken as valid.
However, when the hydraulic gradient acting on a test

3 Annual Book of ASTM Standards. Vol 04.02.

4 Olson. R. E., and Daniel, D. E., “Measurcment of the Hydraulic Conductivity
of Fine-Grained Soils,” Sympostum on Permeability and Groundwater Contami-
nant Transport, ASTM STP 746. ASTM, 1981, pp. 18-64.
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i
specimen is changed, the state of stress will also change, and.
e specimen is compressible, the volume of the specimen
, change. Thus, some change in hydraulic conductivity
‘may occur when the hydraulic gradient is altered. even in
cases where Darcy’s law is valid.
4.5 This test method provides a means for determining

fhydxaulic conductivity at a controlled level of effective stress.

Hydraulic conductivity varies with varying void ratio, which
in turn changes when the effective stress changes. If the void
ratio is changed, the hydraulic conductivity of the test

‘'specimen will likely change. To determine the relationship

between hydraulic conductivity and void ratio. the hydraulic

_conductivity test would have to be repeated at different

effective stresses.

4.6 The correlation between results obtained with this test
method and the hydraulic conductivities of in-place field
materials has not been fully investigated. Experience has
sometimes shown that flow patterns in small test specimens
do not necessarily follow the same patterns on large field
scales and that hydraulic conductivities measured on small

test specimens are not necessarily the same as larger-scale

values. Therefore, the results should be applied to field
situations with caution and by qualified personnel.

5. Apparatus

5.1 Hydraulic System—Constant head (Method A),
falling head (Methods B and C), or constant rate of flow
thod D) systems may be utilized provided they meet the

ria outlined as follows:

y.1.1 Constant Head—The system must be capable of
maintaining constant hydraulic pressures to within =5 %
and shall include means to measure the hydraulic pressures
to within the prescribed tolerance. In addition, the head loss
across the test specimen must be held constant to within
+5 % and shall be measured with the same accuracy or better.
Pressures shall be measured by a pressure gage, electronic
pressure transducer, or any other device of suitable accuracy.

5.1.2 Falling Head—The system shall allow for measure-
ment of the applied head loss. thus hydraulic gradient. to
within 5 % or better at any time. In addition. the ratio of
initial head loss divided by final head loss over an interval of
time shall be measured such that this computed ratio is
accurate to within =5 %. The head loss shall be measured
with a pressure gage, electronic pressure transducer, engi-
neer’s scale, graduated pipette, or any other device of suitable
accuracy. Falling head tests may be performed with either a
constant tailwater elevation (Method B) or a rising tailwater
elevation (Method C).

5.1.3 Constant Rate of Flow—The system must be ca-
pable of maintaining a constant rate of flow through the
specimen to within 5 % or better. Flow measurement shall
be by calibrated syringe, graduated pipette. or other device of
suitable accuracy. The head loss across the specimen shalil be
measured to an accuracy of 5 % or better using an electronic

.essure transducer or other device of suitable accuracy.

ore information on testing with a constant rate of flow is
given in the literature.’

s Olson. H. W.. Monin, R. H.. and Nichols. R. W.,“Flow Pump Applications in
Triaxial Testhhg,™ Symposium on Advanced Triaxial Testing of Soil and Rock.
ASTM STP 977. ASTM. 1988. pp. 68-81.
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5.1.4 System De-airing—The hydraulic system shall be
designed to facilitate rapid and complete removal of free air
bubbies from flow lines.

5.1.5 Back Pressure System—The hydraulic system shall
have the capability to apply back pressure to the specimen to
facilitate saturation. The system shall be capable of main-
taining the applied back pressure throughout the duration of
hydraulic conductivity measurements. The back pressure
system shall be capable of applying, controlling, and mea-
suring the back pressure to 5 % or better of the applied
pressure. The back pressure may be provided by a com-
pressed gas supply, a deadweight acting on a piston, or any
other method capable of applying and controlling the back
pressure to the tolerance prescribed in this paragraph.

NoTE |—Application of gas pressure directly to a fluid will dissolve
gas in the fluid. A variety of techniques are available to minimize
dissolution of gas in the back pressure fluid. including separation of gas
and liquid phases with a bladder and frequent replacement of the liquid
with de-aired water.

5.2 Flow Measurement System—DBoth inflow and outflow
volumes shall be measured unless the lack of leakage,
continuity of flow, and cessation of consolidation or swelling
can be verified by other means. Flow volumes shall be
measured by a graduated accumulator, graduated pipette,
vertical standpipe in conjunction with an electronic pressure
transducer, or other volume-measuring device of suitable
accuracy.

5.2.1 Flow Accuracy—Required accuracy for the quantity
of flow measured over an interval of time is 5 % or better.

5.2.2 De-airing and Compliance of the System—The flow-
measurement system shall contain a minimum of dead space
and be capable of complete and rapid de-airing. Compliance
of the system in response to changes in pressure shall be
minimized by using a stiff flow measurement system. Rigid
tubing, such as metallic or rigid thermoplastic tubing, shall
be used. -

5.2.3 Head Losses—Head losses in the tubes, valves.
porous end pieces, and filter paper may lead to error. To
guard against such errors; the permeameter shall be assem-
bled with no specimen inside and then the hydraulic system
filled. If a constant or falling head test is to be used, the
hydraulic pressures or heads that will be used in testing a
specimen shall be applied, and the rate of flow measured
with an accuracy of 5 % or better. This rate of flow shall be at
least ten times greater than the rate of flow that is measured
when a specimen is placed inside the permeameter and the
same hydraulic pressures or heads are applied. If a constant
rate of flow test is to be used, the rate of flow to be used in
testing a specimen shall be supplied to the permeameter and
the head loss measured. The head loss without a specimen
shall be less than 0.1 times the head loss when a specimen 1s
present. :

5.3 Permeameter Cell Pressure System—The system for
pressurizing the permeameter cell shall be capabie of ap-
plying and controlling the cell pressure 10 within 5 % of the
applied pressure. However, the effective stress on the test
specimen (which is the difference between the cell pressure
and the pore water pressure) shall be maintained to the
desired value with an accuracy of 10 % or better. The device
for pressurizing the cell may consist of a reservoir connected
to the permeameter cell and partially filled with de-aired
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water. with the upper part of the reservoir connected to a
compressed gas supply or other source of pressure (see Note
2). The gas pressure shall be controlled by a pressure
regulator and measured by a pressure gage, electronic pres-
sure transducer, or any other device capable of measuring to
the prescribed tolerance. A hydraulic system pressurized by
deadweight acting on a piston or any other pressure device
capable of applying and controlling the permeameter cell
pressure to the tolerance prescribed in this paragraph may be
used.

NoTE 2—De-aired water is commonly used for the cell fluid to
minimize potential for diffusion of air through the membrane into the
specimen. Other fluids. such as oils. which have low gas solubilities are
also acceptable. provided they do not react with components of the
permeameter. Also. use of a long (approximately 5 to 7 m) tube
connecting the pressurized cell liquid to the cell helps to delay the
appearance of air in the cell fluid and to reduce the flux of dissolved air
into the cell.

5.4 Permeameter Cell—An apparatus shall be provided in
which the specimen and porous end pieces. enclosed by a
membrane sealed to the cap and base. are subjected to
controiled fluid pressures. A schematic diagram of a typical
cell is shown in Fig. 1.

5.4.1 The permeameter cell may allow for observation of
changes in height of the specimen. either by observation
through the cell wall using a cathetometer or other instru-
ment. or by monitoring of either a loading piston or an
extensometer extending through the top plate of the cell
bearing on the top cap and attached to a dial indicator or
other measuring device. The piston or extensometer should
pass through a bushing and seal incorporated into the top
plate and shall be loaded with sufficient force to compensate
for the cell pressure acting over the cross-sectional area of the
piston where 1t passes through the seal. If deformations are
measured. the deformation indicator shall be a dial indicator
or cathetometer graduated to 0.3 mm (0.01 in.) or better and
having an adequate travel range. Any other measuring device
meeting these requirements is acceptable.

5.4.2 In order to facilitate gas removal, and thus satura-
tion of the hydraulic system, four drainage lines leading to
the specimen, two each to the base and top cap, are
recommended. The drainage lines shall be controlled by
no-volume-change valves, such as ball valves, and shall be
designed to minimize dead space in the lines.

5.5 Top Cap and Base—An impermeable, rigid top cap
and base shall be used to support the specimen and provide
for transmission of permeant liquid to and from the spec-
imen. The diameter or width of the top cap and base shall be
equal to the diameter or width of the specimen =5 %. The
base shall prevent leakage, lateral motion, or tilting, and the
top cap shall be designed to receive the piston or extensom-
eter. if used. such that the piston-to-top cap contact area is
concentric with the cap. The surface of the base and top cap
that contacts the membrane to form a seal shall be smooth
and free of scratches. ,

5.6 Flexible Membranes—The flexible membrane used to
encase the specimen shall provide reliable protection against
leakage. The membrane shall be carefully inspected prior to
use and if any flaws or pinholes are evident. the membrane
shall be discarded. To minimize restrain to the specimen, the
diameter or width of the unstretched membrane shall be
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FIG. 1 Permeameter Cell

between 90 and 95 % of that of the specimen. The mem-
brane shail be sealed to the specimen base and cap with
rubber O-rings for which the unstressed, inside diameter or
width is less than 90 % of the diameter or width of the base
and cap, or by any other method that will produce an
adequate seal.

NOTE 3—Membranes may be tested for flaws by placing them
around a form sealed at both ends with rubber O-rings, subjecting them
to a small air pressure on the inside, and then dipping them into water.
If air bubbles come up from any point on the membrane, or if any
visible flaws are observed, the membrane shall be discarded.

5.7 Porous End Pieces—The porous end pieces shall be of
silicon carbide, aluminum oxide, or other material that is not
attacked by the specimen or permeant liquid. The end pieces
shall have plane and smooth surfaces and be free of cracks.
chips, and nonuniformities. They shall be checked regularly
to ensure that they are not clogged.

5.7.1 The porous end pieces shall be the same diameter or
width (£5 %) as the specimen, and the thickness shall be
sufficient to prevent breaking.

5.7.2 The hydraulic conductivity of the porous end pieces
shall be significantly greater than that of the specimen to be
tested. The requirements outlined in 5.2.3 ensure this.

5.8 Filter Paper—If necessary to prevent intrusion of
material into the pores of the porous end pieces, one or more
sheets of filter paper shall be placed between the top and
bottom porous end pieces and the specimen. The paper shall
have a negligibly small hydraulic impedance. The require-
ments outlined in 5.2.3 ensure that the impedance is small.

5.9 Equipment for Compacting a Specimen—Equipment
(including compactor and mold) suitable for the method of
compaction specified by the requester shall be used.
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5.10 Sample Extruder—When the material being tested is
.oil core, the soil core shall usually be removed from the
mpier with an extruder. The sample extruder shall be
capable of extruding the soil core from the sampling tube in
the same direction of travel in which the sample entered the
tube and with minimum disturbance of the sample. If the
soil core is not extruded vertically, care should be taken to
avoid bending stresses on the core due to gravity. Conditions
at the time of sample extrusion may dictate the direction of
removal, but the principal concern is to keep the degree of
disturbance minimal.

5.11 Trimming Equipment—Specific equipment for trim-
ming the specimen to the desired dimensions will vary
depending on quality and characteristics of the sample;
however, the foilowing items listed may be used: lathe. wire
saw with a wire about 0.3 mm (0.0! in.) in diameter.
spatulas, knives, steel rasp for very hard clay specimens.
cradle or split mold for trimming specimen ends. and steel
straight edge for final trimming of specimen ends.

5.12 Devices for Measuring the Dimensions of the Speci-
men—Devices used to measure the dimensions of the
specimen shall be capable of measuring to the nearest 0.3
mm (0.01 in.) or better and shall be constructed such that
their use will not disturb the specimen.

5.13 Balances—The balance shall be suitable for deter-
mining the mass of the specimen and shall be selected as
discussed in Specification D 4753. The mass of specimens

than 100 g shall be determined to the nearest 0.01 g. The
Mass of specimens 100 g or larger shall be determined to the
nearest 0.1 g The mass of specimens >1000 g shall be
determined to the nearest 1.0 g.

5.14 Equipment for Mounting the Specimen—-Equipment
for mounting the specimen in the permeameter cell shall
inciude a membrane stretcher or cylinder, and ring for
expanding and placing O-rings on the base and top cap to
seal the membrane.

5.15 Vacuum Pump—To assist with de-airing of
permeameter system and saturation of specimens.

5.16 Temperature Maintaining Device—The temperature
of the permeameter, test specimen, and reservoir of perme-
ant liquid shall not vary more than +3°C (+5.7°F). Nor-
mally, this is accomplished by performing the test in a room
with a relatively constant temperature. If such a room is not
available, the apparatus shall be placed in a water bath,
insulated chamber, or other device that maintains a temper-
ature within the tolerance specified in 5.16. The temperature
shall be periodically measured and recorded.

5.17 Water Content Containers—The containers shail be
in accordance with Method D 2216.

5.18 Drying Oven—The oven shall be in accordance with
Specification E 145.

6. Reagents

. 6.1 Permeant Water:

6.1.1 The permeant water is the liquid used to permeate
the test specimen and is also the liquid used in backpressur-
ing the specimen.

6.1.2 The type of permeant water should be specified by
the requestor. If no specification is made. tap water shail be
used for the permeant liquid. The type of water utilized shall
be indicated in the report.

NOTE 4—Chemical interactions between 2 permeant liquid and the
porous material may lead to variations in hydraulic conductivity. Dis-
tilled water can significantly lower the hydraulic conductivity of clayey
soils (see the literature).* For this reason. distilled water is not usually

recommended as a permeant liquid. A permeant liquid used by some is
0.005 N CaSO,. which can be obtained for example. by dissolving 6.8 g
of nonhydrated. reagent-grade CaSO, in 10 L of de-aired. distilled water.
This CaSO, solution is thought to neither increase nor decrease
significantly the hydraulic conductivity of clayey soils. In areas with
extremely brackish tap water. the CaSO, solution is recommended.

6.1.3 Deaired Water—To aid in removing as much air
from the test specimen as possible. deaired water shall be
used. The water is usually deaired by boiling, by spraying a
fine mist of water into an evacuated vessel attached to a
vacuum source. or by forceful agitation of water in a
container attached to a vacuum source. If boiling is used.
care shall be taken not to evaporate an excessive amount of
water. which can lead to a larger salt concentration in the
permeant water than desired. To prevent dissolution of air
back into the water, deaired water shall not be exposed to air
for prolonged periods.

7. Test Specimens

7.1 Size—Specimens shall have a2 minimum diameter of
25 mm (1.0 in.) and a minimum height of 25 mm. The
height and diameter of the specimen shall be measured to the
nearest 0.3 mm (0.01 in.) or better. The length and diameter
shall vary by no more than *5 %. The surface of the test
specimen may be uneven, but indentations must not be so
deep that the length or diameter vary by more than =5 %.
The diameter and height of the specimen shall each be at
least 6 times greater than the largest particle size within the
specimen. If, after completion of a test, it is found based on
visual observation that oversized particles are present, that
information shall be indicated on the report.

NOTE 5—Most hydraulic conductivity tests are performed on cylin-
drical test specimens. It is possible to utilize special equipment for
testing prismatic test specimens. in which case reference 10 “diameter”
in 7.1 applies to the least width of the prismatic test specimen.

72 Undisturbed Specimens—Undisturbed test specimens
shall be prepared from a representative portion of undis-
turbed samples secured in accordance with Practice D 1587
or Practice D 2113, and preserved and transported in accord-
ance with requirements for Group C materials in Practice
D 4220. Specimens obtained by tube sampling or coring may
be tested without trimming except for cutting the end
surfaces plane and perpendicular to the longitudinal axis of
the specimen, provided soil characteristics are such that no
significant disturbance results from sampling. Where the
sampling operation has caused disturbance of the soil, the
disturbed material shall be trimmed. Where removal of
pebbles or crumbling resulting from trimming causes voids
on the surface of the specimen that cause the length or
diameter to vary by more than +5 %, the voids shall be filled
with remolded material obtained from the trimmings. The
ends of the test specimen shall be cut and not troweled
(troweling can seal off cracks. slickensides, or other sec-
ondary features that might conduct water flow). Specimens
shall be trimmed, whenever possible, in an environment
where changes in moisture content are minimized. A con-
trolled high-humidity room 1s usually used for this purpose.
The mass and dimensions of the test specimen shall be
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determined to the tolerances given in 5.12 and 5.13. The test
specimen shall be mounted immediately in the permeam-
eter. The water content of the trimmings shall be determined
in accordance with Method D 2216.

7.3 Laboratory-Compacted Specimens—The matenal to
be tested shall be prepared and compacted 1nside a mold in a
manner specified by the requestor. If the specimen 1s placed
and compacted in layers, the surface of each previously-
compacted layer shall be lightly scanfied (roughened) with a
fork. ice pick, or other suitable object. unless the requester
specifically states that scarification is not to be performed.
Test Methods D 698 and D 1557 describe two methods of
compaction, but any other method specified by the requestor
may be used as long as the method is described in the report.
Large clods of material should not be broken down prior to
compaction unless it is known that they will be broken in
field construction, as well, or the requestor specifically
requests that the clod size be reduced. Neither hard clods nor
individual particles of the material shall exceed s of either
the height or diameter of the specimen. After compaction,
the test specimen shall be removed from the mold, the ends
scarified, and the dimensions and weight determined within
the tolerances given in 5.12 and 5.13. After the dimensions
and mass are determined, the test specimen shall be imme-
diately mounted in the permeameter. The water content of
the trimmings shall be determined in accordance with
Method D 2216.

7.4 Other Preparation Methods—Other methods of prep-
aration of a test specimen are permitted if specificaily
requested. The method of specimen preparation shall be
identified in the report.

7.5 After the height, diameter, mass, and water content of
the test specimen have been determined, the dry unit weight
shall be calculated. Also, the initial degree of saturation shail
be estimated (this information may be used later in the
backpressure stage).

8. Procedure

8.1 Specimen Setup:

8.1.1 Cut two filter paper sheets to approximately the
same shape as the cross section of the test specimen. Soak the
two porous end pieces and filter paper sheets. if used, in a
container of permeant water.

8.1.2 Place the membrane on the membrane expander.
Apply a thin coat of silicon high-vacuum grease to the sides
of the end caps. Place one porous end piece on the base and
place one filter paper sheet, if used. on the porous end piece,
followed by the test specimen. Place the second filter paper
sheet, if used, on top of the specimen followed by the second
porous end piece and the top cap. Place the membrane
around the specimen, and using the membrane expander or
other suitable O-ring expander, place one or more O-rings t0
seal the membrane to the base and one or more additional
O-rings to seal the membrane to the top cap.

8.1.3 Attach flow tubing to the top cap, if not already
attached. assemble the permeameter cell, and fill it with
de-aired water or other cell fluid. Attach the cell pressure
reservoir to the permeameter cell line and the hydraulic
system to the influent and effluent lines. Fill the cell pressure
reservoir with deaired water, or other suitable liquid, and the
hydraulic system with deaired permeant water. Apply a small
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FIG. 2 Back Pressure to Attain Various Degrees of Saturation®

confining pressure of 7 to 35 kPa (1 to 5 psi) to the cell and
apply a pressure less than the confining pressure to both the
influent and effluent systems, and flush permeant water
through the flow system. After all visible air has been
removed from the flow lines, close the control valves. At no
time during saturation of the system and specimen or
hydraulic conductivity measurements shall the maximum
applied effective stress be allowed to exceed that to which the
specimen is to be consolidated.

8.2 Specimen Soaking (Optional)—To aid in saturation.
specimens may be soaked under partial vacuum applied to
the top of the specimen. Atmospheric pressure shall be
applied to the specimen base through the influent lines. and
the magnitude of the vacuum set to generate a hydraulic
gradient across the sample less than that which will be used
during hydraulic conductivity measurements.

NOTE 6—Soaking under vacuum is applicable when there are
continuous air voids in the specimen. Soaking under vacuum is only
recommended for test specimens with initial degrees of saturation below
70 %. The specimen may swell when exposed to water; the effective
stress will tend to counteract the swelling. However, for materials that
tend to swell, unless the applied effective stress is greater than or equal to
the swell pressure, the specimen will sweil.

8.3 Baékpressure Saturation—To saturate the specimen.
backpressuring is usually necessary. Figure 2 provides guid-
ance on back pressure required to attain saturation.

Note 7—Figure 2 assumes that the water used for back pressure i
deaired and that the only source for air to dissolve into the water is alf
from the test specimen. If air pressure is used to control the back
pressure, pressurized air will dissolve into the water, thus reducing the
capacity of the water used for back pressure to dissolve air located in the
pores of the test specimen. The problem is minimized by using a lons
(>5 m) tube that is impermeable to air between the air-water interface
and test specimen, by separating the back-pressure water from the air by
a material or fluid that is relatively impermeable to air, by periodicall
replacing the back-pressure water with deaired water, or by other means

¢ Lowe. J.. and Johnson, T. C., “Use of Back Pressure to Increase Degree ¢
Saturation of Triaxial Test Specimens.” Proceedings. ASCE Research Conferenc
on Shear Strength of Cohesive Soils, Boulder. CO, 1960.
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8.3.1 Open the flow line vaives and flush out of the system
any free air bubbles using the procedure outlined in 8.1.3. If
an electronic pressure transducer or other measuring device
is to be used during the test to measure pore pressures or
applied hydraulic gradient, it should be bled of any trapped
air. Take and record an initial reading of specimen height, if
being monitored.

8.3.2 Adjust the applied confining pressure to the value to
be used during saturation of the sample. Apply backpressure
by simultaneously increasing the cell pressure and the
influent and effluent pressures in increments. The maximum
value of an increment in backpressure shall be sufficiently
low so that no point in the specimen is exposed to an
effective stress in excess of that to which the specimen will be
subsequently consolidated. At no time shall a head be
applied so that the effective confining stress is <7 kPa (1 psi)
because of the danger of separation of the membrane from
the test specimen. Maintain each increment of pressure for a
period of a few minutes to a few hours, depending upon the
characteristics of the specimen. To assist in removal of
trapped air, a small hydraulic gradient may be applied across
the specimen to induce flow.

8.3.3 Saturation shall be verified with one of the three
following techniques:

8.3.3.1 Saturation may be verified by measuring the B
coefficient as described in Test Method D 4767 (see Note 8).
The test specimen shall be considered to be adequately
saturated if (/) the B value is =0.95, or (2) for relatively
incompressible materials, for example, rock, if the B value
remains unchanged with application of larger values of back
pressure. The B value may be measured prior to or after
completion of the consolidation phase (see 8.4). Accurate
B-value determination can only be made if no gradient is
acting on the specimen and all pore pressure induced by
consolidation has dissipated.

Note 8—The B coefficient is defined for this type of test as the
change in pore water pressurc in the porous material divided by the
change in confining pressure. Compressible materiais that are fully
saturated with water will have a B value of 1.0. Relatively incompress-
ible. saturated materials have B values which are somewhat less than i.0.

8.3.3.2 Saturation of the test specimen may be confirmed
at the completion of the test by calculation of the final degree
of saturation. The final degree of saturation shall be 100 +
5 9. However, measurement of the B coefficient as described
in 8.3.3.1 or use of some other technique (8.3.3.3) is strongly
recommended because it is much better to confirm satura-
tion prior to permeation than to wait until after the test to
determine if the test was valid.

8.3.3.3 Other means for verifying saturation. such as
measurement of the volume change of the specimen when
the pore water pressure has been changed. can be used for
verifving saturation provided data are available for similar
materials to establish that the procedure used confirms
saturation as required in 8.3.3.1 or 8.3.3.2.

8.4 Consolidation—The specimen shall be consolidated to
the effective stress specified by the requestor. Consolidation
may be accomplished in stages, if desired.

NOTE 9—The test specimen may be consolidated prior to application
of backpressure. Also. the backpressure and consolidation phases may
be completed concurrently if backpressures are applied sufficiently
slowiv to minimize potential for overconsolidation of the specimen.

8.4.1 Record the specimen height, if being monitored,
prior to application of consolidation pressure and periodi-
cally during consolidation.

8.4.2 Increase the cell pressure to the level necessary to
develop the desired effective stress, and begin consolidation.
Drainage may be allowed from the base or top of the
specimen, or simultaneously from both ends.

8.4.3 (Optional) Record outflow volumes to confirm that
primary consolidation has been compieted prior to initiation
of the hydraulic conductivity test. Alternatively, measure-
ments of the change in height of the test specimen can be
used to confirm completion of consolidation.

NoTE 10—The procedure in 8.4.3 is optional because the require-
ments of 8.5 ensure that the test specimen is adequately consolidated
during permeation because if it is not, inflow and outflow volumes will
differ significantly. However, for accurate B-value determination. com-
pletion of consolidation should be confirmed (see 8.3.3.1). It is
recommended that outflow volumes or height changes be recorded as a
means for verifying the completion of consolidation prior to initaliza-
tion of permeation. Also, measurements in the change in height of the
test specimen, coupled with knowledge of the initial height, provide a
means for checking the final height of the specimen.

8.5 Permeation:

8.5.1 Hydraulic Gradient—When possible, the hydraulic
gradient used for hydraulic conductivity measurements
should be similar to that expected to occur in the field. In
general. hydraulic gradients from <I to 5 cover most field
conditions. However, the use of small hydraulic gradients
can lead to very long testing times for materals having low
hydraulic conductivity (less than about 1 X 107% cmy/s).
Somewhat larger hydraulic gradients are usually used in the
laboratory to accelerate testing, but excessive gradients must
be avoided because high seepage pressures may consolidate
the material. material may be washed from the specimen, or
fine particles may be washed downstream and plug the
effluent end of the test specimen. These effects could increase
or decrease hydraulic conductivity. If no gradient is specified
by the requestor, the following guidelines may be followed:

Hydraulic Conductivity, Recommended Maximum

cm/s Hydrauiic Gradient
1% 1073101 x107* 2
1% 10t x10°? 5
1% 10™5t0 1 X 107 10
1 %10t | x {077 20
less than 1 x 1077 30

NOTE |1—Seepage pressures associated with large hydraulic gradi-
ents can consolidate soft. compressible specimens and reduce their
hydraulic conductivity. It may be necessary to use smaller hydraulic
gradients (<10) for such specimens.

8.5.2 Initialization—Initiate permeation of the specimen
by increasing the influent pressure (see 8.3.2). The effluent
pressure shall not be decreased because air bubbles that were
dissolved by the specimen water during backpressuring may
come out of solution if the pressure is decreased. The back
pressure shail be maintained throughout the permeation
phase.

8.5.3 Constant Head Test (Method A)—Measure and
record the required head loss across the test specimen to the
tolerances stated in 5.1.1 and 5.2.3. The head loss across the
specimen shall be kept constant +5 %. Measure and record
periodically the quantity of inflow as well as the quantity of
outflow. Also measure and record any changes in height of
the test specimen, if being monitored (see Note 11). Con-
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tinue permeation until at least four values of hydraulic
onductivity are obtained over an interval of time in which:

) the ratio of outflow to inflow rate is between 0.75 and

35, and (2) the hydraulic conductivity is steady. The
hydraulic conductivity shall be considered steady if four or
more consecutive hydraulic conductivity determinations fall
within +25 % of the mean value for k = 1 X 10~'° m/s or
within +50 % for k < 1 X 107'° m/s, and a plot of the
hydraulic conductivity versus time shows no significant
upward or downward trend. -

8.5.4 Falling-Head Tests (Methods B and C)—Measure
and record the required head loss across the test specimen to
the tolerances stated in 5.1.2. For falling-head tests, at no
time shall the applied head loss across the specimen be less
than 75 % of the initial (maximum) head loss during each
individual hydraulic conductivity determination (see Note
12). Periodically measure and record any changes in the
height of the specimen, if being monitored. Continue perme-
ation until at least four values of hydraulic conductivity are
obtained over an interval of time in which: (/) the ratio of
outflow to inflow rate is between 0.75 and 1.25, and (2) the
hydraulic conductivity is steady (see 8.5.3).

Note 12—When the water pressure in a test specimen changes and
the applied total stress is constant, the effective stress in the test
specimen changes. which can cause volume changes that can invalidate

the test resuits. The requirement that the head loss not decrease very
much is intended to keep the effective stress from changing too much.
For extremely soft. compressible test.specimens, even more restrictive

iteria might be needed. Also, when the initial and final head losses

cross the test specimen do not differ by much, great accuracy is needed
.0 comply with the requircment of 5.1.2 that the ratio of inital to final
head loss be determined with an accuracy of +5 % or better. When the
initial and final head loss over an interval of time do not differ very
much, it may be possible to comply with the requirements for a constant
head test (8.5.3) in which the head loss must not differ by more than
+5 % and to treat the test as a constant head test.

8.5.4.1 Test with Constant Tailwater Level (Method B)—
If the water pressure at the downstream (tailwater) end of the
test specimen is kept constant. periodically measure and
record either the quantity of inflow or the level of water in
the influent standpipe; measure and record the quantity of
outflow from the test specimen.

8.5.4.2 Test with Increasing Tailwater Level (Method
C)—1If the water pressure at the downstream end of the test
specimen rises during an interval of time. periodically mea-
sure and record either the quantity or inflow and outflow or
the changes in water levels in the influent and effluent
standpipes. '

8.5.5 Constant Rate of Flow Tests (Method D)—Initiate
permeation of the specimen by imposing a constant flow
rate. Choose the flow rate so the hydraulic gradient does not
exceed the value specified, or if none is specified, the value
recommended in 8.5.1. Periodically measure the rate of
inflow, the rate of outflow, and head loss across the test
specimen to the tolerances given in 5.1.3. Also, measure and
record any changes in specimen height, if being monitored.
Continue permeation until at least four values of hydraulic
conductivity are obtained over an interval of time in which
(1) the ratio of inflow to outflow rates is between 0.75 and
1.25. and (2) hydraulic conductivity is steady (see 8.5.3).

8.6 Final Dimensions of the Specimen—After completion
of permeation, reduce the applied confining, influent, and

effluent pressures in a manner that does not generate
significant volume change of the test specimen. Then care-
fully disassemble the permeater cell and remove the spec-
imen. Measure and record the final height, diameter, and
total mass of the specimen. Then determine the final water
content of the specimen by the procedure of Method D 2216.
Dimensions and mass of the test specimen shall be measured
to the tolerances specified in 5.13 and 7.1.

NOTE 13—The specimen may swell after removal of back pressure as
a result of air coming out of solution. A correction may be made for this
effect. provided that changes in the length of the specimen are
monitored during the test. The strain caused by dismantling the cell is
computed from the length of the specimen before and after dismantling
the cell. The same strain is assumed to have occurred in the diameter.
The corrected diameter and actual length before the back pressure was
removed are used to compute the volume of the test specimen prior to
dismantling the cell. The volume prior to dismantling the cell is used to
determine the final dry density and degree of saturation.

9. Calculation

9.1 Constant Head and Constant Rate of Flow Tests
(Methods A and D)—Calculate the hydraulic conductivity, k,
as follows:

k= QL/Ath m
where:
k = hydraulic conductivity, m/s,

Q = quantity of flow, taken as the average of inflow and
outflow, m?, g

L = length of specimen along path of flow, m,

A = cross-sectional area of specimen, m?,

¢ = interval of time, s, over which the flow Q occurs, and
h = difference in hydraulic head across the specimen, m of

water.
9.2 Falling-Head Tests:
9.2.1 Constant Tailwater Pressure (Method B)—Calculate
the hydraulic conductivity, k, as follows: _

ey (b
. k—Atln<hz) @

where: S .
a = cross-sectional area of the reservoir containing the
influent liquid, m?,
L = length of the specimen, m,
A = cross-sectional area of the specimen, m?,
¢ = elapsed time between determination of h, and h,, s,
h, = head loss across the specimen at time 7,, m, and
h, = head loss across the specimen at time f,, m.
9.2.2 Increasing Tailwater Pressure (Method C)—Calcu-
late the hydraulic conductivity, k, as follows:

.

L = in e =y Y € )
FTITRE T
where: o .
a,, = cross-sectional area of the reservoir containing the

influent liquid, m?, W

Qg < = Cross-sectional area of the reservoir containing the

- effluent liquid, m?, . : '
= length of the specimen, m,
= cross-sectional area of the specimen, m?,
t = elapsed time between determination of h, and hs, S,
h, = head loss across the specimen at time ¢, m, and
h, = head loss across the specimen at time /;, m.

SN I
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NoOTE 14—For the case in which a,,, = a;, = a. the equation for
calculating & for a falling head test with a nising tailwater level is:

_alL hy
k-; =Zan (h) @)

9.3 Correct the hydraulic conductivity to that for 20°C
(68°F), kyo, by multiplying k by the ratio of the viscosity of
water at test temperature to the viscosity of water at 20°C
(68°F), Ry, from Table I, as follows:

" kyg =Rk 9
10. Report

10.1 Report the following information:

10.1.1 Sample identifying information,

10.1.2 Any special selection and preparation process, such
as removal of stones or other materials, or indication of their
presence, if undisturbed specimen, _

" 10.1.3 Descriptive information on method of compac-
tion,
10.1.4 Initial dimensions of the specimen,
10.1.5 Initial water content and dry unit weight of the
specimen, T

10.1.6 Type of permeant liquid used.
~10.1.7 Magnitude of total back pressure,

10.1.8 Maximum and minimum effective consolidation
stress, '

NoTE 15—The maximum effective stress exists at the effluent end of
the test specimen and the minimum stress at the influent end.

10.1.9 Height of specimen after compietion of consolida-
tion, if monitored,

10.1.10 Range of hydraulic gradient used,

10.1.11 Final length, diameter, water content, dry unit
weight, and degree of saturation of the test specimen.

10.1.12 Average hydraulic conductivity for the last four
determinations of hydraulic conductivity (obtained as de-
scribed in 8.5.3 to 8.5.5), reported with two significant
figures, for example, 7.1 X 10~'° m/s, and reported in units
of m/s (plus additional units, if requested or customary),

10.1.13 Graph or table of hydraulic conductivity versus

TABLE 1 Correction Factor R, for Viscosity of Water at Various
Temperatures®
Temperature, °C Ry Temperature, °C Ry
0 1.783 25 0.889
1 1.723 26 0.869
2 1.664 27 0.850
3 1.611 28 0.832
4 1.560 29 0.814
5 16511 30 0.797
6 1.465 31 0.780
7 1.421 32 0.764
8 1.379 33 0.749
9 1.338 34 0.733
10 1.301 35 0.718
11 1.265 36 0.705
12 . 1.230 37 0.692
13 1.197 38 0.678
14 1.165 39 0.665
15 1.135 40 0.653
16 1.106 41 - 0.641
17 1.077 42 0.629
18 1.051 43 0.618
19 1.025 44 0.607
20 1.000 45 0.598
21 0.976 46 0.585
22 0.953 47 ’ 0.575
23 0.931 48 0.565
24 . 0910 49 0.556

ARy = (—0.02452 T + 1.495) where T is the degrees ceisius.
time or pore volumes of flow is recommended.

11. Precision and Bias -

11.1 Precision—Data are being evaluated to determine
the precision of this test method. In addition, Subcommitte.
D18.04 on Hydrologic Properties of Soil and Rocks, is
seeking pertinent data from users of this test method.

11.2 Bias—There is no accepted reference value for this
test method, therefore, bias cannot be determined.

12. Keywordé

12.1 coefficient of permeability; hvdraulic barriers; hy-
draulic conductivity; liner; permeameter

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised. either reapproved or withdrawn. Your comments are invited either for revision of this stanadard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at 8 meeting of the responsible
technical committes, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Commntee on Standards, 1916 Race St., Philadelphia, PA 19103.
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August 22, 1991

Mr. Raphael Soto

Waste Technology Group, Inc.
100 Crescent Centre Parkway

Tucker, GA 30084 ‘

Dear Mr. Soto:

Enclosed along with this letter are the hard copy results for the sample(s) received July 30,
1991. The radiochemical analysis on sampie S02T01 will follow as soon as possible.

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer
to LSDG number 1464 in future correspondence.

‘ Sincerely,

ECOTEK LABORATORY SERVICES, INC.

Tz fpio fﬁ,

Donald L. Dihel
Quality Assurance Manager

. | Sden) st
Mike Buchanan - A
Laboratory Manager 229
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EcoTek Laboratory Services Incomoral

Client: WTG "~

LSDG: 1464

Lab Sample ID: 146401
Client Sample ID: SD3701

S i

Sample Receipt Date:

Client Reference No.:

ANALYTICAL RESULTS

July 30, 1991

M. K. Ferguson

SR : Detection
- Analysis Method - Units Result Limit
Fluoride EPA 340.2 mg/kg 88.7 25.0
Nitrate/Nitrite EPA 353.1 (IL-2432) mg/kg 243 12.5
Sulfate EPA 375.4 (IL-2438) mg/kg 3018 250
-Oil-&:Grease 413.2 mglkg 160 33
: %‘Moisrure CLP - SOW 288 % 59.7 N/A
" Aroclor-1248 EPA SW846 - 8080 mglkg <0.10 0.10
g Ant:mony B SW-846 Method 6010 mg/kg 30.8 21.9
S rsenie SW-846 Method 6010 mglkg 483 38.9
" Barium SW-846 Method 6010 mglkg 216 1.22
“‘Beryllium SW-846 Method 6010 mg/kg 28.6 1.22
" Cadmium SW-846 Method 6010 mg/kg 17.9 2.43
Chromium SW-846 Method 6010 mglkg 40 6.08
 Cobatt SW-846 Method 6010 ma/kg 7.81 8.51
Copper SW-846 Method 6010 mg/kg 217 6.07
Lead SW-846 Method 6010 mg/kg 104 34.0
Lithium SW-846 Method 6010 mg/kg <12.2 72.2
Manganese SW-846 Method 6010 mg/kg 636 7.30
Mercury SW-846 Method 6010 mg/kg <.05 0.05
Molybdenum SW-846 Method 6010 mg/kg 2050 9.73
Nickel SW-846 Method 6010 mglkg 35.6 63.2
Selenium SW-846 Method 6010 mglkg 31.9 7.30
Silver SW-846 Method 6010 mg/kg <8.52 8.52
Thallium SW-846 Method 6010 mglkg <6.08 6.08
Vanadium SW-846 Method 6010 mglkg 7760 1.22
Zinc SW-846 Method 6010 mg/kg 1800 0.5
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EcoTek Laboratory Services Incorporated

Client: WTG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Lab Sampie ID: 146401
Client Sarmple ID; SD3701
Analysis Units Resuit
Total Uranium
Uranium ' nglg 2.80FE+06
isotopic Uranium
U-234 : pCilg 71.3E3+0.3E3
U-238 oCilg 9.5E2+2.8E2
Isotopic Thorium
Th-228 pCilg 62=+47
Th-230 pCilg 5.0E4+0.7E4
 Th-232 - pCilg 1.2E2+0.7E2
Radium
 Ra-226 pCilg 6.9E3+2.1E3
Ra-228 pCilg <71.1E4
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EcoTek Laporatory Services Incorporat

Client: WTG - Sampie Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

Lab Sample ID: 146402
Client Sample ID: SD3702

R Detection
~Analysis ‘Method - Units ‘Result Limit
Fluoride EPA 340.2 mg/kg 25.9 25.0
Nitrate/Nitrite EPA 353.1 (IL-2432) mg/kg <12.5 12.5
Sulfate EPA 375.4 (IL-2438) mg/kg 2600 250
Oil & Grease 413.2 mglkg 370 50
% .Moisture CLP - SOW 288 % 74.1 NIA
" Aroclor-1248 EPA SW846 - 8080 mg/kg <0.81 0.81
L Antimony - SW-846 Method 6070 mgikg 51.2 28.0
U Arsenic SW-846 Method 6010 mg/kg 2250 49.8
" Barium SW-846 Method 6070 mg/kg 281 1.56
- Beryllium SW-846 Method 6010 mglkg 63.1 1.56
‘Cadmium SW.-846 Method 6010 mg/kg 27.5 3.11
Chromium | SW-846 Method 6010 mglkg 102 7.78
Cobalt SW-846 Method 6010 mglkg 43.2 10.9
-Copper SW-846 Method 6010 mg/kg 746 7.78
Lead SW-846 Method 6010 mglkg 990 43.6
Lithium SW-846 Method 6010 mglkg <15.6 15.6
Manganese SW-846 Method 6010 mg/kg 5170 9.34
Mercury SW-846 Method 6010 mglkg 9.85 0.05
Molybdenum SW-846 Method 6010 mglkg 3220 12.4
Nickel SW-846 Method 6010 mg/kg 114 81.0
Selenium SW-846 Method 6010 magrkg <9.34 9.34
Silver SW-846 Method 6070 mg/kg <109 109
Thallium SW-846 Method 6010 mg/kg <77.8 77.8
Vanadium SW-846 Method 6010 mg/kg 16000 1.56
Zinc SW-846 Method 6010 mg/kg 538 0.5
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Client: WTG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Lab Sample ID: 146402
Client Sample ID: SD3702
Analysis Units Result
Total Uranium -
- Uranium ngl/g 4.04E+06
Isotopic Uranium
- J-234 pCi/g 1.7E3+0.5E3
i y23s pCilg 1.4E3x0.4E3
Isotopic Thorium
Th-228 pCilg 4.6E2+1.6E2
Th-230 pCilg 8.7E4+1.2E4
"Th-232 pCilg 5.0E2+1.7E2
Radium
Ra-226 pCilg 9.7E3+2.9E3
Ra-228 pCilg <2.1F4
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EcoTek Laboratory Services Incorporate

Client:

LSDG:

WiG -

1464

Sample Receipt Date:

Client Reference No.:

July 30, 1991

M. K. Ferguson

ANALYTICAL RESULTS
Lab Sample ID: 146403
Client Sample ID: SD3703
, Detection

Analysis Method Units Result Limit

Fluoride EPA 340.2 mg/kg 63.9 25
Nitrate/Nitrite EPA 353.1 (IL-2432) mglkg 720 12.5
-Sulfate EPA 375.4 (IL-2438) mg/kg 1800 250

Qil & Grease 413.2 mg/kg 200 36
% Moisture CLP - SOW 288 % 64.1 N/A
Aroclor-1248 EPA SW846 - 8080 mglkg <0.12 0.12
‘Antimony SW-846 Method 6010 mg/lkg 35.1 25.8
" Arsenic SW-846 Method 6010 mglkg 706 46.0
" Barium SW-846 Method 6010 mglkg 386 1.44
Beryllium SW-846 Method 6010 mg/kg 15.5 1.44
" Cadmium SW-846 Method 6010 ma/kg 10.1 2.87
Chromium SW-846 Method 6010 mg/kg 85.1 7.18
Cobalt SW-846 Method 6010 mg/kg 12.0 10.0
Copper SW-846 Method 6010 mg/kg 629 7.18
Lead SW-846 Method 6010 mglkg 249 40.2
Lithium SW-846 Method 6010 mg/kg <714.4 14.4
Manganese SW-846 Method 6010 malkg 679 1.44
Mercury SW-846 Method 6010 mglkg 10.9 0.05
Molybdenum SW-846 Method 6010 mg/kg 763 8.61
Nickel SW-846 Method 6010 mg/ka 227 11.5
Selenium SW-846 Metnod 6010 mg/kg <74.7 74.7
Silver SW-846 Method 6010 mglkg <8.617 8.61
Thallium SW-846 Method 6010 mglkg <700 100
Vanadium SW-846 Method 6010 mglkg 4290 7.18
Zinc SW-846 Method 6010 mglkg 139 1.44
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EcoTek Laboratory Services I:Erp-gr-axe

Client: WTG Sample Receipt Date:  July 30, 1991
LSDG: 1464 Client Reference No.: M. K. Ferguson
ANALYTICAL RESULTS
RADIOCHEMISTRY

Lab Sample ID: 146403
Client Sample ID: SD3703

Analysis Units Resuit

Total Uranium

“Uranium ng/g 2.89F+06

Isotopic Uranium

coyozss bCilg 1.3E3+0.4E3
. S ye2ss . pCilg 9.4E2+3.1E2
Isotopic Thorium
. Th-228 oCilg 3.1E2+1.4E2
Th-230 pCilg 1.9E4+0.3E4
Th-232 pCilg 3.0E2+1.3E2
Radium
Ra-226 pCilg 7.863+2.3E3
Ra-228 pCila 2.3E4+0.7E4
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EcoTek Laboratory Services incorporate
Client: WTG -

LSDG: 1464

Lab Sample ID: 146404

Client Sample ID: SD3704

Sample Receipt Date:  July 30, 1991

ANALYTICAL RESULTS

Client Reference No.: M. K. Ferguson

Detection
Analysis Method Units Result Limit
Filuoride EPA 340.2 mg/kg 287 25.0
Nitrate/Nitrite EPA 353.7 (IL-2432) mg/kg 20.7 72.5
Sulfate EPA 375.4 (IL-2438) mg/kg 3200 250
Oil:& Grease 413.2 mglkg 28 21
% Moisture CLP - SOW 288 % 36.3 NJA
Aroclor-1248 EPA SW 846 - 8080 mg/kg <0.063 0.063
Antimony SW-846 Method 6010 mg/kg <15.0 15.0
. Arsenic SW-846 Method 6010 mg/kg 41.0 26.7
" ‘Barium SW-846 Method 6010 mg/kg 773 0.835
Beryllium SW-846 Method 6010 mglkg 2.86 0.835
e Cadmium SW-846 Method 6010 mg/kg <1.67 1.67
Chromium SW-846 Method 6010 mglkg 25.1 4.18
Cobalt SW-846 Method 6010 mg/ka 7.78 5.84
Copper SW-846 Method 6010 mg/kg 34.6 4.18
Lead SW-846 Method 6010 mg/lkg 82.1 23.4
Lithium SW-846 Method 6010 mg/kg 93.1 8.35
-Manganese SW-846 Method 6010 mg/kg 226 0.835
Mercury SW-846 Method 6010 mgrkg <0.0636 0.0636
Molybdenum SW-846 Method 6010 mg/kg 46.8 5.01
Nickel SW-846 Method 6010 mag/kg 34.3 6.68
Selenium SW-846 Method 6010 mg/kg <43.4 43.4
Silver SW-846 Method 6010 mglkg <5.01 5.01
Thallium SW-846 Method 6070 mg/kg <58.4 58.4
Vanadium SW-846 Method 6010 mg/kg 166 4.18
zZinc SW-846 Method 6010 mg/kg 97.3 0.835
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Client: WITG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Lab Sample ID: 146404
Client Sample ID: SD3704
Analysis ' Units Result
Total Uranium
" Uranium nglg 7.59E+06
Isotopic Uranium
| | U-234 pCilg 2.6E3+0.7E3
U-238 pCilg 2.7E3+0.7E3
Isotopic Thorium
Th-228 pCilg 5.6E2+0.9£2
Th-230 pCilg 5.6E2+0.9E2
| Th-232 | oCilg 5.3£2+0.9E2
Radium
Ra-226 pCilg 2.1E3+0.6E3
Ra-228 pCilg <2.2E4
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Client: WG Sample Receipt Date:
LSDG: 1464 Client Reference No.:
ANALYTICAL RESULTS

Lab Sample ID: 146405
Client Sample ID: S01T01

July 30, 1991

M. K. Ferguson

o Detection

Analysis : Method Units Resuft Limit

‘% Moisture CLP - SOW 288 % 7.6 N/A

Nitrobenzene OL2510 mg/kg <0.083 0.083
1,3-dinitrobenzene 0L2510 mg/kg <1.3 1.3
2,4-dinitrotoluene 0L2510 mg/kg 21 2.6
-2,6-dinitrotoluene ' oL2510 mglkg 11 2.4
. ..1',;'3,-5-trinitrobAenzene ' OL2510 mg/kg 95 22
2,4,6-trinitrotoluene 0L2570 mg/kg 3000 880
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EcoTek Laboratory Services incorporated

Client: WITG - Sample Receipt Date:  July 30, 1991
LSDG: 1464 Client Reference No.: M. K. Ferguson
ANALYTICAL RESULTS

Lab Sample ID: 146406
Client Sample ID: S02T01

Detection
Analysis Method Units Resuilt Limit
Fluoride EPA 340.2 mg/kg <25.0 25.0
Nitrate]Nitrite EPA 353.1 (IL-2432) mg/kg 1752 12.5
‘Sulfate EPA 375.4 (IL-2438) mglkg 730 250
-Oil & Grease 413.2 mglkg 23 16
- %:Moisture CLP - SOW 288 % 18.4 N/A
Aroclor-1248 EPA SW846 - 8080 mglkg <0.051 0.051
~Nitrobenzene 0L2510 mgrkg <0.10 0.10
- 1,3-dinitrobenzene oL2510 mglkg <0.077 0.077
" 24-dinitrotoluene OL2510 mg/kg <0.081 0.081
2,6-dinitrotoluene OL2510 mg/lkg <0.077 0.077
1,3,5-trinitrobenzene OL2510 mg/kg <0.071 0.071
. 2,4;6-trinitrotoluene OL2510 mg/kg <0.070 0.070
L Antgmony SW-846 Method 6010 mg/kg <11.1 11.1
" Arsenic SW-846 Method 6010 mglkg <19.8 19.8
- -Barium SW-846 Method 6010 mgrkg 103.492 0.619
Beryllium SW-846 Method 6010 mglkg 0.675 0.619
Cadmium SW-846 Method 6010 mg/kg <1.24 71.24
Chromium SW-846 Method 6010 mg/kg 15.1 3.08
Cobalt SW-846 Method 6010 mglkg 7.05 4.33
Copper SW-846 Method 6010 mg/kg 5.72 3.09
Lead SW-846 Mathod 6010 mg/lkg 23.9 17.3
Lithium SW-846 Method 6010 mglkg <6.19 6.19
Manganese SW-846 Method 6010 mg/lkg 912 0.618
Mercury SW-846 Method 6010 mg/lkg <0.084 0.084
Molybdenum SW-846 Method 6010 mg/kg <3.71 3.71
Nickel SW-846 Methoc 6010 mg/kg 13.6 4.95
Selenium SW-846 Metnod 6010 mglkg <32.2 32.2
Silver SW-846 Method 6010 mg/lkg <3.71 3.71
Thallium SW-846 Method 6010 mg/kg <43.3 43.3
Vanadium SW-846 Method 6010 mg/kg 22.2 3.09
Zinc SW-846 Method 60170 mglkg 73.5 0.619
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EcoTex Laboratory Services tncorperated

GENERAL CHEMISTRY

Sample analysis was performed on 5 samples for LSDG # 1464A. Four of the
samples were sludge and one sample was soil. Because the sample matrices varied, QA/QC
was performed on each matrix.

Sample Preparation:

The samples were prepared for the analysis of Fluoride and Sulfate using the Distilled
Water Extraction (Method 3) from the Corp of Engineers. An extraction using an acidified
sample aliquot and heating of the sample was used in the sample preparation for
Nitrate/Nitrite.
Sample Analysis:
Fluoride, EPA Method 340.2

Fluoride is determined potentiometrically using a combination fluoride electrode and
a pH meter which displays millivolts. The standard concentration (ppm) is plotted on a
graph against the millivolt reading (mV) to obtain results.

All the QA/QC requirements for this analysis were acceptable.

Sulfate, EPA Method 375.4 (1L-2438)

The sulfate ion is converted to a barium sulfate suspension and the resulting turbidity
is determined using a spectrophotometer and compared to a sulfate standard solutions.

The QA/QC requirements for this analysis were acceptable with the following
exception:

Two sample matrix spikes were performed and one of the % recoveries (127% ) was
slightly out of the normal limits (75-125).

Nitrate/Nitrite, EPA Method 353.1 (IL-2432)
Nitrate is converted to nitrite with hvdrazine sulfate and the nitrite (that originally
present plus reduced nitrate) is determined colorimetrically using the Technicon Traacs 800

System.

The QA/QC requirements for this analysis were acceptable.
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EcoTek Laboratory Services Incorporatec
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
“ANALYTICAL RESULTS
Lab Sample ID 146401 Pratical
Client Sample ID SD3T01 Quantitation
- Limit
ANALYSIS (mglkg)
(mglkg)
Fluoride
Method: EPA 340.2 88.7 25.0
’ Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) 243 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 3018 250
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Ecolex Laboratory Services Incorporat
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
" ANALYTICAL RESULTS
Lab Sample ID 146402 Pratical
Client Sample ID . SD3702 Quantitation
- Limit
ANALYSIS (mglkg)
(mg/kg)
Fluoride
Method: EPA 340.2 25.9 25.0
Nitrate/Nitrite
Method: EPA 353.7 (IL-2432) <12.5 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 2600 250
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Client: WIG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID 146404 Pratical
Client Sample ID SD3704 Quantitation

- . Limit
ANALYSIS (mglkg)
(mg/kg)
Fluoride
Method: EPA 340.2 287 25.0
Nitrate/Nitrite 4
Method: EPA 353.1 (IL-2432) 20.7 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 3200 250
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Ecolek Laboraiony Services incerporatec
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
- ANALYTICAL RESULTS
Lab Sample ID 146403 Pratical
Client Sample ID SD3703 Quantitation
- Limit
ANALYSIS (mglkg)
(mg/kg)
Fluoride
Method: EPA 340.2 63.8 250
Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) 720 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 1800 250




=colsk

8 I"IIIII!IHI

Ecoter Laboratory Services Incorporatec
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Ciient Reference No.: MK Ferguson
- ANALYTICAL RESULTS
Lab Sample ID 146406 Pratical
Client Sample ID SozTo1 Quantitation
- Limit
ANALYSIS (mg/kg)
(mg/kg)
Filuoride
Method: EPA 340.2 <25.0 25.0
Nitrate/Nitrite
Method: EPA 353.1 {IL-2432) 1752 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 730 250
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Ecolek Laboratory Services Incorporat
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No: MK Ferguson
Method Blank Analytical Results
Fluoride/ Sulfate/ Nitrate/Nitrite
Method Blank - Analyte Concentration
Fluoride 0.0 mg/!
Sulfate 0.002 mg/l
Nitrate-Nitrite <0.05 mg/l
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EcoTek Laboraiony Services Incerporalec
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.. MK Ferguson
Duplicate Analytical Results
Lab Client Analyte Date Sample Duplicate
Sample ID Sample ID of Result Result %RPD
Analysis (mg/kg) (mg/kg)
146401 SD3701 Fluoride 8/7/91 88.7 88.7 0
146401 SD3701 Sulfate 8/9/91 3018 3656 19.1
146401 SD3701 Nitrate/Nitrite 8/9/91 243 239 1.66
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Sample Receipt Date: July 30, 1991

Client: WTG
LSDG: 1464 Client Reference No.: MK Ferguson
Duplicate Analytical Results
Lab Client Analyte Date Sample Duplicate
Sample ID Sample ID of Result Result %APD
Analysis {mg/kg) (mg/kqg)
146406 S02701 Fluoride 8/7/91 <25.0 <25.0 0
146406 S02701 Sulfate 8/9/91 726 669 8.17
146406 S02T01 Nitrate/Nitrite 8/9/91 1752 1647 6.18
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Ecolek

EogTer Laporalory Services Incorporat
Client: WIG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture

146401 SD3701 59.7
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£coTek Laboratory Services incorporatec
Client: WTG Sample Receipt Date:  July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture
146402 SD3702 74.1
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EcoTek Laboratory Services incorporatec

Sample Receipt Date: July 30, 1991

Client: WTG
LSDG: 1464 - Client Reference No.. MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture

146403 SD3703 64.1
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Client: WTG

LSDG: 1464

Sample Receipt Date: July 30, 1991

Client Reference No.: MK Ferguson

ANALYTICAL RESULTS

Lab Sample ID

Client Sample ID % Moisture

146404

SD3704 36.3
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£coTek Laboratory Services Incorporat
Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.. MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture
146405 S01701 7.6
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EcoTek Laboratory Services Incorporatec

Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture
146406 S02702 18.4
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Client: WTG Sample Receipt Date:  July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
ANALYTICAL RESULTS
Lab Sample ID Client Sample ID % Moisture

146406-Duplicate S02702 14.2
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OIL AND GREASE (413.2) AND
TOTAL PETROLEUM HYDROCARBONS (418.1)

Samples are analyzed for oil and grease using EPA Method 413.2. This method is
applicable to the determination of oil and grease in contaminated ground water, sludges and
soil extracts. Analyses are performed on an FTIR (Fourier Transform Infrared
Spectrophotometer). If requested TPH (Total Petroleum Hydrocarbon) is determined by
FTIR after addition of silica gel to the sample extracts.

The following observations were made during the analysis of LSDG 1464:

- All samples calculations are based on sample dry weight.
- Sample SD3T01 7/8/91 Raff Pit #1 contained 60% moisture and was very difficult to

obtain homogenous samples. The %RPD for the MS/MSD was very high (53%).

The %RPD for the MS/MSD of sample SO2T01 6/27/91 Surface Soil was 1.3%. This

sample had a moisture content of 18%.
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Method: Method 413.2

Client Reference No.: M. K. Fergeson

- ANALYTICAL RESULTS
OIL & GREASE

Lab Sample ID Client Sample ID Oil/Grease Detection Limit
(mg/kg) (mg/kg)
146401 SD3701 160 33
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Ecoek Laboratory Services incorporated

Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Method: Method 413.2

Client Reference No.: M. K. Fergeson

ANALYTICAL RESULTS
OIL & GREASE

Lab Sample ID Client Sample ID Oil{Grease Detection Limit
(mglkg) (mg/kg)

146402 SD3702 370 50
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Method: Method 413.2

Client Reference No.: M. K. Fergeson

ANALYTICAL RESULTS
OIL & GREASE

Lab Sample ID Client Sample ID OillGrease Detection Limit
(mg/kg) (mglkg)

146403 SD3703 200 36
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Client: WTG

LSDG: 1464

Client Reference No.: M. K. Fergeson

ANALYTICAL RESULTS
OIL & GREASE

Sample Receipt Date:

July 30, 1991

Method: Method 413.2

Detection Limit

Lab Sample ID Client Sample ID Oil{Grease
(mglkg) (mg/kg)
146404 SD3704 28 21
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Method: Method 413.2

Client Reference No.. M. K. Fergeson

ANALYTICAL RESULTS
OIL & GREASE

Lab Sample ID Client Sample ID Oil/Grease Detection Limit
(mg/kg) (mg/kg)

146406 S02701 23 16
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£colek Laboratory Services Incorporatec

Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Method: Method 413.2
Client Reference No.. M. K. Fergeson

ANALYTICAL RESULTS
OIL & GREASE

Lab Sample ID Client Sample ID Oil/Grease Detection Limit
(mglkg) (mgrkg)

Q1180114 Lab QC <DL 13
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Method: Method 413.2

~OIL AND GREASE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Sample ID: 146401
Ciient Sample ID: SD3701

Spike Sample MS MS QC.
Compound Added Concentration Concentration % Limits
(mg/kjg) (mglkg) (mglkg) Rec # Rec
Qil and Grease 730 160.0 260 95 60-140
Spike MSD MSD QC Limits
Compound Added Concentration % % RPD # RPD** Rec
(mglkg) (mg/kg) Rec #
Oil and Grease 130 450 240 53 60-140

* = See Case Narrative
**=RPD limits not set presently.
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Client: WTG

LSDG: 1464

OIL AND GREASE

Method: Method 413.2

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Sample ID: 146406

Client Sample ID: S02T01

Sample Receipt Date: July 30, 1991

Spike Sample MS MS QC.
Compound Added Concentration Concentration % Limits
(mg/kg) {mglkg) (mglkg) Rec # Rec
Oil and Grease 64 23.0 90 105 60-140
Spike MSD MSD QC Limits
Compound Added Concentration % % RPD # RPD** Rec
(mg/kg) (mg/kg) Rec #
Oil and Grease 64 89 104 1.3 60-140

* = See Case Narrative

**=RPD limits not set presently.
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Sample Receipt Date: July 30, 1991

Client: WIG
LSDG: 1464 Method: Method 413.2
OIL AND GREASE
BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY
Spike Sample BS BS QC.
Compound Added Concentration Concentration % Limits
(mg/kg) (mg/kg) {mglkg) Rec # Rec
Oil and Grease 52 <DL 57 110 60-140
Spike BSD BSD QC Limits
Compound Added Concentration % % RPD # RPD** Rec.
(mg/kg) (mg/kg) Rec #
Oil and Grease 52 65 114 4.3 60-140

* = See Case Narrative

**=RPD limits not set presently.
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GENERAL CHEMISTRY

Sample analysis was performed on 5 samples for LSDG # 1464A. Four of the
samples were sludge and one sample was soil. Because the sample matrices varied, QA/QC
was performed on each matrix.

Sample Preparation:

The samples were prepared for the analysis of Fluoride and Sulfate using the Distilled
Water Extraction (Method 3) from the Corp of Engineers. An extraction using an acidified
sample aliquot and heating of the sample was used in the sample preparation for
Nitrate/Nitrite.
Sample Analysis:
Fluoride, EPA Method 340.2

Fluoride is determined potentiometrically using a combination fluoride electrode and
a pH meter which displays millivolts. The standard concentration (ppm) is plotted on a

graph against the millivolt reading (mV) to obtain results.

All the QA/QC requirements for this analysis were acceptable.

Sulfate, EPA Method 375.4 (IL-2438)

The sulfate ion is converted to a barium sulfate suspension and the resulting turbidity
1s determined using a spectrophotometer and compared to a sulfate standard solutions.

The QA/QC requirements for this analysis were acceptable with the following
exception:

Two sample matrix spikes were performed and one of the % recoveries (127%) was
slightly out of the normal limits (75-125).

Nitrate/Nitrite, EPA Method 353.1 (IL-2432)
Nitrate is converted to nitrite with hydrazine sulfate and the nitrite (that originally
present plus reduced nitrate) is determined colorimetrically using the Technicon Traacs 800

System.

The QA/QC requirements for this analysis were acceptable.
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Client Reference No.: MK Ferguson

ANALYTICAL RESULTS

Lab Sample ID 146401 Pratical
Client Sample ID SD3701 ’ Quantitation
- Limit
ANALYSIS {(mg/kg)
(mglkg)
Fluoride
Method: EPA 340.2 88.7 25.0
Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) 243 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 3018 250
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Client Reference No.: MK Ferguson

- ANALYTICAL RESULTS

Lab Sample ID 146402 Pratical
Client Sample ID SD3702 Quantitation
- ) Limit
ANALYSIS (mglkg)
(mg/kg)
Fluoride
Method: EPA 340.2 25.9 25.0
‘ Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) <125 12.5
Sulfate
Method: EPA 375.4 (IL.-2438) 2600 250
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464 Client Reference No.: MK Ferguson

ANALYTICAL RESULTS

Lab Sample ID 146403 Pratical
Client Sample ID SD3703 Quantitation
- Limit
ANALYSIS (mglkg)
(mg/kg)
Fluoride
Method: EPA 340.2 63.8 25.0
‘ Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) 720 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 1800 250
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Client: WTG Sample Receipt Date: July 30, 19917

LSDG: 1464 Client Reference No.: MK Ferguson

ANALYTICAL RESULTS

Lab Sample ID 146404 Pratical
Client Sample ID SD3704 Quantitation
- . Limit
ANALYSIS (mg/kg)
(mg/kg)
Fluoride
Method: EPA 340.2 287 25.0
Nitrate/Nitrite
Method: EPA 353.1 (IL-2432) 20.7 12.5
Sulfate
Method: EPA 375.4 (IL-2438) 3200 250
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.. MK Ferguson
 ANALYTICAL RESULTS
Lab Sample ID 146406 Pratical
Client Sample 1D §02701 Quantitation

- Limit

ANALYSIS (mglkg)

(mg/kg)
Fluoride

Method: EPA 340.2 <25.0 25.0

Nitrate/Nitrite

Method: EPA 353.1 (IL-2432) 1752 12.5
Sulfate

Method: EPA 375.4 (IL-2438) 730 250
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Client: WTG

LSDG: 1464

Sample Receipt Date: July 30, 1997

Client Reference No: MK Ferguson

Method Blank Analytical Results

Fluoride/ Sulfate/ Nitrate/Nitrite

Method Blank - Analyte Concentration
Fluoride 0.0 mg/l
Sulfate 0.002 mg/!
Nitrate-Nitrite <0.05 mg/!
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
Duplicate Analytical Results
Lab Client Analyte Date Sample Duplicate
Sample ID Sample ID of Result Result %RPD
Analysis (mg/kg) (mg/kg)
146401 SD3701 Fluoride 8/7/91 88.7 88.7 0
146401 SD3701 Sulfate 8/9/91 3018 3656 19.1
146401 SD3701 Nitrate/Nitrite 8/9/91 243 239 7.66
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Client Reference No.: MK Ferguson
Duplicate Analytical Results
Lab Client Analyte Date Sample Duplicate
Sample ID Sample ID of Result Result %ARPD
Analysis (mglkg) (mglkg)
146406 S02T01 Filuoride 8/7/91 <250 <25.0 0
146406 S02701 Sulfate 8/9/91 726 669 8.17
146406 S02701 Nitrate/Nitrite 8/9/91 1752 1647 6.18
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Metals analysis was performed on LSDG 1464 using SW-846, Method 6010 ICP-AES
and 7470 CVHG yielding the results listed on the attached data table. All method blank,
duplicate sample and matrix spike recovery QC data was within acceptable control limits
with the following exceptions.

1) Spike recovery was within acceptable limits for all elements excpt for the
following: 146404 showed low recovrey for Selenium and Silver and 146406 showed low
recovery for Silver, Antimony, Thallium and Manganese. Post digestion spikes were run for
these elements with good recovery and these results were reported.

2) The Prep Blank showed traces of Zinc however it was at a level far below that
seen in the samples.

3) High %RPD in the sample duplicates for Barium, Bervllium, Lead, Manganese
and Cobalt were observed and was due to the non homogenous nature of the soil samples.

4) Software problems interfered with the analysis of Lithium resulting in that element
being run manually. All data was entered on the worksheet in the data package.

5) Low spike recovery was seen for Mercury in sample 146406. A prepared
Laboratory Control Sample showed good recovery as did sample 146401.

Matrix Spike Duplicate was not Analyzed for these samples.

Detection limits were calculated by taking the instrument detection limit and
multiplying it by the sample diution factor and dividing through by the % solids for each
sample.
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Client Reference No..

WTG

1404

Sample Receipt Date.

July 30, 1991

Method: SW-846 Method 6070

M. K. Fergeson

ANALYTICAL RESULTS

Lab Sample ID 146401
Client Sample ID SD3701 Detection
Limit
ANALYSIS (mglkg)
(mg/kg)

Antimony 30.8 21.9
Arsenic 483 38.9
Barium 216 1.22

Beryllium 28.6 1.22

Cadmium 17.9 2.43

Chromium 40 6.08

Cobalt 7.81 8.51
Copper 217 6.01
Lead 104 34.0
Lithium <12.2 12.2
Manganese 636 7.30
Mercury <.05 0.05
Molybdenum 2050 9.73
Nickel 35.6 63.2
Selenium 31.9 7.30
Silver <8.52 8.52
Thallium <6.08 6.08
Vanadium 7760 1.22
Zinc 1800 0.5

* Analysis by GFAA




Client: Wasie Technology Group

Sample Receipt Date: July éO, 1991

LSDG: 1464 Client Reference No.: M.K. Ferguson
QUALITY CONTROL DATA
MATRIX SPIKE
Metals Spike Value 146406 146406 % Rec.
(mglkg) Matrix Spike

Antimony 619 <11.1 558 90.1
Arsenic 619 <19.8 634 102.4
Barium 619 103 851 120.8
Beryllium 619 0.6719 579 93.4
Cadmium 619 1.24 616 99.3
Chromium 619 15.5 626 98.6
Cobalt 619 6.817 615 98.3
Copper 619 5.57 603 96.5
Lead 619 24.1 635 98.7
Lithium 3095 142 3255 100.6
Manganese 1857 910 2596 90.8
Mercury 0.001 <.084 0.236 58.5
Molybdenum 619 371 588 94.4
Nickel 61719 13.6 624 98.6
Selenjum 619 <32.1 618 99.8
Silver 679 <3.71 543 87.7
Thallium 619 <43.3 492 79.8
Vanadium 619 22.3 601 83.5
Zinc 6719 73.7 797 116.8




ccotek

EzoTex Laboratory Services incorporatec

Client: Waste Technology Group

Sample Receipt Date: Jufy 30, 19917

LSDG: 1464 Client Reference No.. M.K. Ferguson
QUALITY CONTROL DATA
MATRIX SPIKE
Metals Spike Value 146404 146404 % Rec.
(mg/kg) Matrix Spike

Antimony 835 <15.0 719 86.1
Arsenic 835 40.9 833 94.9
Barium 835 773 1742 116
Beryllium - 835 2.51 748 89.3
Cadmium 835 0.835 803 96.1
Chromium 835 25.1 796 92.3
Cobalt 835 7.52 7889 93.4
Copper 835 34.2 812 93.1
Lead 835 81.8 817 88.0
Lithium 4175 337 4392 97.1
Manganese 835 226 1015 84.5
Mercury 0.001 <.05 0.237 85.8
Molybdenum 835 46.8 818 92.4
Nickel 835 34.2 809 92.8
Selenium 835 <43.4 622 74.5
Silver 835 <5.017 696 83.4
Thallium 835 <585 649 77.7
Vanadium 835 166 907 88.7
Zinc 835 97.7 901 96.2
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Client: Waste Technology Gourp
LSDG: 1464

Sample Receipt Date: July 30, 1991

Client Reference No.: M.K. Ferguson

QUALITY CONTROL DATA
DUPLICATE
Metals 146406 146406 % RPD
Duplicate
{mgrkg) (mglkg)

Antimony <10.9 <711.1 0
Arsenic <19.4 <79.8 0
Barium 703 120 15.2

Beryllium 0.675 0.849 22.8

Cadmium 1.21 <1.24 2.4

Chromium 15.1 13.2 13.4

Cobalt 7.04 11.9 51.3
Copper 572 5.6 2.1
Lead 23.9 7.42 7105
Lithium <.123 <.123 0
Manganese 812 995 8.7
Mercury <.103 <.099
Molybdenum <1.5 <3.71
Nickel 13.6 12.5 8.4
Selenium <31.5 <32.2 0
Silver <3.64 <3.71 0
Thallium <42.5 <43.3 0
Vanadium 22.2 26.3 16.9
zZinc 73.5 85 14.5
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Client: Waste Technology Gourp
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Sample Receipt Date: July 30, 1991

LSDG: 1464 Client Reference No.: M.K. Ferguson
QUALITY CONTROL DATA
DUPLICATE
Metals 146404 146404 % RPD
Duplicate
(mglkg) (mg/kg)

Antimony <15 <15.0 0
Arsenic 41 36.2 12.4
Barium 772 1165 40.6

Beryllium 2.86 2.26 23.4

Cadmium <1.06 <1.41 0

Chromium 25.1 24.2 3.7
Cobalt 7.79 8.38 7.3
Copper 34.5 38.3 10.4
Lead 82.1 40.8 67.2
Lithium 0.634 0.548 14.6
Manganese 226 333 38.2
Mercury <.078 <.092 0
Molybdenum 46.8 457 2.4
Nickel 34.4 36.7 6.5
Selenium <43.5 <36.7 0
Silver <5.01 <4.23 0
Thallium 58.4 <49.5 16.5
Vanadium 166 166 0
Zinc 97.3 114 15.8
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Client: WTG
LSDG: 1464

Client Reference No.: M. K. Fergeson

Sample Receipt Date:

July 30, 1991

Method: SW-846 Method 6010

ANALYTICAL RESULTS
Lab Sample ID 146402
Client Sample ID SD3702 Detection
Limit

ANALYSIS (mg/kg)
{mg/kg)

Antimony 51.2 28.0
Arsenic 2250 49.8
Barium 281 1.56

Beryllium 63.7 1.56

Cadmium 27.5 3.11

Chromium 102 7.78

Cobalt 43.2 10.9
Copper 746 7.78
Lead 990 43.6
Lithium <156 15.6
Manganese 5170 9.34
Mercury 9.85 0.05
Molybdenum 3220 12.4
Nickel 114 81.0
Selenium <9.34 9.34
Silver <108 109
Thallium <77.8 77.8
Vanadium 16000 1.56
Zinc 538 0.5

* Analysis by GFAA
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Client: WTG Sample Receipt Date:  July 30, 19917
LSDG: 1464 Method: SW-846 Method 6010

Ciient Reference No.: M. K. Fergeson

ANALYTICAL RESULTS

Lab Sample ID A 146403
Client Sample ID SD3703 Detection
Limit

ANALYSIS (mglkg)
(mg/kg)

Antimony 35.1 25.8
Arsenic 706 46.0
Barium 386 7.44

Beryllium 15.5 1.44

‘ Cadmium 10.1 2.87

Chromium 85.1 7.18

Cobalt 12.0 10.0
Copper 629 7.18
Lead 249 40.2
Lithium <14.4 14.4
Manganese 679 1.44
Mercury 10.9 0.05
Molybdenum 763 8.61
Nickel 227 11.5
Selenium <74.7 74.7
Silver <8.61 8.61
Thallium <100 100
Vanadijum 4290 7.18
. Zinc 139 1.44

* Analysis by GFAA
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Client: WTG '

LSDG: 1464

Client Reference No.: M. K. Fergeson

Sample Receipt Date:  July 30, 1997

Method: SW-846 Method 6010

ANALYTICAL RESULTS

Lab Sample ID 146404
Client Sample ID SD3704 Detection
Limit

ANALYSIS (mglkg)
(mg/kg)

Antimony <15.0 15.0
Arsenic 41.0 26.7
Barium 773 0.835

Beryllium 2.86 0.835

Cadmium <1.67 1.67

Chromium 25.1 4.18
Cobalt 7.78 5.84
Copper 34.6 4.18

Lead 82.1 234
Lithium 93.1 8.35
Manganese 226 0.835
Mercury <0.0636 0.0636
Molybdenum 46.8 5.01
Nickel 34.3 6.68
Selenium <434 43.4
Silver <5.01 5.01
Thallium <584 58.4
Vanadium 166 4.18
Zinc 97.3 0.835

* Analysis by GFAA




"""""ll
b

ccolzk (=

EcoTex Lanoraiory Services incorporated

Client: WITG
LSDG: 1464

Client Reference No.: M. K. Fergeson

Sample Receipt Date:

July 30, 1991

Method: SW-846 Method 6010

ANALYTICAL RESULTS

Lab Sample ID 146406
Client Sample ID §02701 Detection
Limit
ANALYSIS (mglkg)
(mglkg)

Antimony <711.1 11.1
Arsenic <19.8 19.8
Barium 103.492 0.619

Beryllium 0.675 0.619

Cadmium <1.24 1.24

Chromium 15.1 3.09

Cobalt 7.05 4.33
Copper 572 3.09

Lead 23.9 17.3
Lithium <6.19 6.719

Manganese 912 0.679

Mercury <0.084 0.084
Molybdenum <3.71 3.71
Nickel 13.6 4.95
Selenium <32.2 32.2
Silver <3.71 3.71
Thallium <43.3 43.3
Vanadium 22.2 3.09

Zinc 73.5 0.679

* Analysis by GFAA
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Method: SW-846 Method 6010

Client Reference No.: MK Ferguson

ANALYTICAL RESULTS: Lithium

Sample Absorbance Concentration % Recovery Time
10ppm Standard 1.09 N/A N/A 1:20
Blank 0 N/A N/A 1:22

ICV (5ppm) 0.543 4.98 99.6 1:23
ICB 0.001 0.009 N/A 1.24
50ppm Al -0.001 0 N/A 1:25
200ppm Ca 0.004 0.037 N/A 1:30
50ppm Fe 0.001 0.009 N/A 1:31
200ppm Mg -0.003 0 N/A 1:32
10ppm Std 1.108 10.17 101.7 1:33
. PBS 0.003 0.028 N/A 1:34
LCS* 0.526 4.82 96.4 1:50
LCSD* 0.624 5.72 114.4 1:51
146401 0.002 0.018 N/A 7:55
146402 0.008 0.073 N/A 1:56
CCv1 0.467 4.28 85.6 1:57
CCVirerun 0.494 4.53 90.6 1:58
CCVirerun 0.504 4.62 92.4 1:59
ccB1 0.004 0.037 N/A 2:00
146403 0.055 0.504 N/A 2:01
146404 0.044 0.404 N/A 2:02
146404D 0.038 0.349 N/A 2:03
146404S* 0.573 5.26 97.1 2:04
146406 0.005 0.046 N/A 2:05
146406D 0.003 0.028 N/A 2:06
1464065* 0.503 4.61 91.3 2:07
ICSABF 0.001 0.009 N/A 2.08
. CCv2 0.521 4.78 95.6 2:09
CCB2 0.002 _ 0.018 N/A 2:10




= === i 7 <
= QE( = 5 S
=cofsk L= e e
EcoTek Laporatory Services Incorporates ) 5T . /;)
(L d oot
/e
gt
Jr

September 10, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter are the results for the sample(s) received July 30, 1991.

Please contact Craig Johnson at (404)244-0827 if vou have anv questions. Also. please refer
to LSDG number 1464A in future correspondence.

Sincerely,
ECOTEK LABORATORY SERVICES, INC.

Tl e fr

Donald L. Dihel
Quality Assurance Manager

VAl

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS. QUICK TO RESPOND
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Client: WTG

LSDG: 1464A

Lab Sample ID: 14640

& i

1

Pesticide | Herbicide Results

Client Sample ID: SD3701

Sample Receipt Date:

Client Reference No.:

July 30, 1991

M. K. Ferguson

TCLP Analyte Method Units Result Detection
Limit
PESTICIDE e
Endrin SW-846 Method 8080 mglkg <0.0082 0.0082
Lindane SW-846 Method 8080 mg/lkg <0.0041 0.0041
Methoxychior SW-846 Method 8080 mg/kg <0.082 0.082
Toxaphene SW-846 Method 8080 mglkg <0.41 0.41
Chlordane SW-846 Method 8080 mg/kg <0.16 0.16
Heptachlor SW-846 Method 8080 mg/kg <0.0082 0.0082
Alpha-BHC SW-846 Method 8080 mglkg <0.0041 0.0041
Beta-BHC SW-846 Method 8080 mgrkg <0.076 0.016
Delta-BHC SW-846 Method 8080 mg/kg <0.0082 0.0082
Aldrin SW-846 Method 8080 mglkg <0.0082 0.0082
Heptachlor Epoxide SW-846 Method 8080 mglkg <0.0082 0.0082
Endosulfan | SW-846 Method 8080 mg/kg <0.0082 0.0082
4,4-DDE SW-846 Method 8080 mg/kg <0.049 0.048
Dieldrin SW-846 Method 8080 mg/lkg <0.057 0.057
4,4-DDT SW-846 Method 8080 mglkg <0.20 0.20
4,4-DDD SW-846 Method 8080 mg/kq <0.0082 0.0082
Endosulfan Il SW-846 Method 8080 mg/kg <0.74 0.14
Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.16 0.16
ERBICIDE TR e e
2,4-D SW-846 Method 8150  |mg/kg <0.020 0.02
2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0041 0.0041
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Volatile Organic Analytical Results
SW-846 Method 8240

Client: WTG Client Sample No.: SD3701
Lab Sample ID:  1464A07 Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1997
Dilution Factor: 1 Date Analyzed: August 27, 1991
CAS Number Compound Name Result PQL Note
uglkg uglkg

74873 Chloromethane BQOL 25
74839 Bromomethane BOL 25
75014 Vinyl Chloride BOL 25
75003 Chloroethane BQL 25
75092 Methylene Chloride 89 12 B
67641 Acetone 62 250 *
75150 Carbon Disulfioe BQL 12
75354 1,1-Dichloroethene BQL 12
75343 1.7-Dichioroethane BOL 12
156605 1,2-Dichloroethene (total) BQL 12
67663 Chloroform BOL 12
107062 1,2-Dichioroethane BQL 12
78933 2-Butanone 34 250 *
71556 1.1,7-Trichloroethane B8QL 12
56235 Carbon Tetrachloride BOL 12
108054 Vinyl Acetate BOL 120
75274 Bromodichloromethane BQL 12
78875 1,2-Dichloropropane BOL 12

10061015 cis-1,3-Dichloropropene BQL 12
79016 Trichloroethene BOL 12
124481 Dibromochioromethane BQL 12
79005 1.1,2-Trichloroethane BQL 12
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Lab Sample ID:  1464A01 Chent Sample No.: SD3701
CAS Number Compound Name Result PQL Note
- ugrlkg ugikg
71432 Benzene BQL 12
10061026 Trans-1,3-Dichloropropene BQL 12
75252 Bromoform BQL 12
108101 4-methyl-2-pentanone BQL 120
591786 2-hexanone BOL 120
127184 Tetrachloroethene BQL 12
79345 1,1,2,2-Tetrachloroethane BQL 12
108883 Toluene BQL 12
108907 Chlorobenzene BOL 12
100414 Ethylbenzene BOL 12
100425 Styrene BQL 12
1330207 Xylene (total) BOL 12
110758 2-Chloroethyl vinyl ether BQL 25

PQL = Practical Quantitation Limnit
BQL = Below Quantitation Limit
* = |ndicates an estimated value when the mass speciral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation iimit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It

indicates possible/probable contamination and warns the data user to take appropriate action.
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Client: WTG Sample Receipt Date: July 30, 1997

LSDG: 1464A Client Reference No.: M. K. Ferguson

Pesticide | Herbicide Results

Lab Sample ID: 146402
Client Sample ID: SD3702

TCLP Analyte Method Units Resuit Detection
Limit
PESTICIDE
Endrin SW-846 Method 8080 mg/kg <0.013 0.013
Lindane SW-846 Method 8080 mg/lkg <0.0065 0.0065
Methoxychlor SW-846 Method 8080 mgl/kg <0.13 0.13
Toxaphene SW-846 Method 8080 mgrkg <0.65 0.65
Chlordane SW-846 Method 8080 mglka <0.26 0.26
Heptachlor SW-846 Method 8080 mg’/kg <0.013 0.013
Alpha-BHC SW-846 Method 8080 mg/kg <0.0065 0.0065
Beta-BHC SW-846 Method 8080 mg/kg <0.026 0.026
Delta-BHC SW-846 Method 8080 mg/kg <0.013 0.013
Aldrin SW-846 Method 8080 mg/kg <0.013 0.073
Heptachlor Epoxide SW-846 Method 8080 mg/kg <0.013 0.013
Endosulfan | SW-846 Method 8080 mg/kg <0.013 0.013
4,4-DDE SW-846 Method 8080 mg/kg <0.077 0.077
Dieldrin SW-846 Method 8080 mg/kg <0.090 0.090
4,4-DDT SW-846 Method 8080 mg/kg <0.32 0.32
4,4'-DDD SW-846 Method 8080 mg/kg <0.013 0.013
Endosulfan I SW-846 Method 8080 mg/kg <0.22 0.22
Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.25 0.25
HERBICIDE e i i e
2,4-D SW-846 Method 8150 mg/kg <0.029 0.029
2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0058 0.0058
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Volatile Organic Analytical Results

SW-846 Method 8240
Client: WTG Client Sample No.: SD3702
Lab Sample ID:  1464A02 Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1991
Dilution Factor: 1 Date Analyzed: August 27, 1991
CAS Number Compound Name Resuit PQL Note
ug/kg uglkg
74873 Chloromethane BQL 39
74839 Bromomethane BOL 39
750174 Viny! Chloride BQL 39
75003 Chloroethane BQL 39
75092 Methylene Chioride 150 19 B
67641 Acetone 54 390 *
75150 Carbon Disulfide BQL 19
75354 1,1-Dichloroethene BQL 19
75343 1,1-Dichloroethane BQL 19
156605 1,2-Dichloroethene (total) BQL 19
67663 Chioroform BOL 19
107062 1,2-Dichloroethane BOL 19
78933 2-Butanone 45 390 *
71556 1,1.1-Trichloroethane BQL 19
56235 Carbon Tetrachloride BQL 19
708054 Vinyl Acetate BOL 180
75274 Bromodichloromethane BQL 19
78875 1,2-Dichloropropane BOL 18
10061015 c¢is-1,3-Dichloropropene BOL 19
79016 Trichloroethene BQL 19
124481 Dibromochloromethane BQL 19
79005 1,1,2-Trichloroethane BQL 79
Page 1 0of 2
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Lab Sample ID: 1464A02 Client Sample No.: SD3702
CAS Number Compound Name Result PQL Note
uglkg ug/kg

71432 Benzene BQL 19
70061026 Trans-1,3-Dichloropropene BOL 19
75252 Bromoform BOL 19
1081017 4-methyl-2-pentanone BQOL 180
591786 2-hexanone BOL 190
177184 Tetrachloroethene BOL 19
79345 1.1,2,2-Tetrachloroethane BQL 19
108883 Toluene BOL 19
108907 Chlorobenzene BOL 19
100414 Ethylbenzene BOL 19
100425 Styrene BQL 19
1330207 Xylene (total) BQL 19
7710758 2-Chloroethy! viny! ether BQL 38

PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = [ndicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It

indicates possibie/probable contamination and warns the data user [0 take appropriate action.
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Ciient: WIG

LSDG: 1464A

Pesticide | Herbicide Results

Lab Sample ID: 146403
Client Sample ID: SD3703

Sample Receipt Date:

Client Reference No.:

July 30, 1991

M. K. Ferguson

TCLP Analyte Method Units Result Detection
Limit
PESTICIDE o
Endrin SW-846 Method 8080 mglkg <0.0088 0.0088
Lindane SW-846 Method 8080 mqglkg <0.0044 0.0044
Methoxychlor SW-846 Method 8080 mg/kg <0.088 0.088
Toxaphene SW-846 Method 8080 mglkg <0.44 0.44
Chiordane SW-846 Method 8080 mglkg <0.18 0.18
Heptachlor SW-846 Method 8080 mg/kg <0.0088 0.0088
Alpha-BHC SW-846 Method 8080 mglkg <0.0044 0.0044
Beta-BHC SW-846 Method 8080 mg/kg <0.018 0.018
Delta-BHC SW-846 Method 8080 mglkg <0.0088 0.0088
Aldrin SW-846 Method 8080 mg/kg <0.0088 0.0088
Heptachlor Epoxide SW-846 Method 8080 mgl/kg <0.0088 0.0088
Endosulfan | SW-846 Method 8080 mglkg <0.0088 0.0088
4,4-DDE SW-846 Method 8080 mg/kg <0.053 0.053
Dieldrin SW-846 Method 8080 mg/kg <0.062 0.062
4,4-DDT SW-846 Method 8080 mg/kg <0.22 0.22
4.4"-DDD SW-846 Method 8080 mg/kg <0.0088 0.0088
Endosulfan Il SW-846 Method 8080 mg’kg <0.15 0.15
Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.17 0.17
HERB/C/DE S R o B i . :
2,4-D SW-846 Method 8150 mg/kg <0.023 0.023
2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0045 0.0045
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Volatile Organic Analytical Results
SW-846 Method 8240
Client: WTG Client Sample No.: SD3703
Lab Sample ID:  1464A03 Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1991
Dilution Factor: 1 Date Analyzed: August 27, 1991
CAS Number Compound Name Result PQL Note
ug/kg ug/kg
74873 Chloromethane BQOL 28
74839 Bromomethane BOL 28
75014 Viny! Chloride BQL 28
75003 Chloroethane BQL 28
75092 Methylene Chloride 100 14 B
67641 Acetone 40 280 *
‘ 75150 Carbon Disulfide B0OL 14
75354 1,1-Dichloroethene ' BOL 14
75343 1,71-Dichioroethane BOL 14
156605 1,2-Dichloroethene (total) BOL 14
67663 Chloroform BOL 14
107062 1,2-Dichloroethane BOL 14
78933 2-Butanone 30 280 *
71556 1,1,1-Trichloroethane BOL 14
56235 Carbon Terrachloride BOL 14
108054 Viny! Acetate BQOL 140
75274 Bromodichioromethane BOL 14
78875 1,2-Dichioropropane BOL 14
10061015 cis-1,3-Dichloropropene BOL 14
79016 Trichioroethene 110 14
124481 Dibromochloromethane BQL 14
78005 1,1,2-Trichioroethane BQL 14
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Semivolatile QC Spike Data

Client: WTG

Lab Sample ID: 1464D01
Method: TCLP, 8270

Client Sample ID: ORNL RP #1-2
Client Reference No.. M.K. Ferguson

)

Compound Matrix Spike Matrix Spike Duplicate % Recovery | Relative Percent Difference

% Recovery % Recovery QC Lmits * RPD

Total Cresol*, mg/L 51.0 38.6 NA 27.7
1,4-Dichlorobenzene, mg/L 66.7 48.7 37-106 31.2
2.4-Dinitrotoluene, mg/L 64.8 52.3 48-127 21.3
exachlorobenzene, mg/L 81.3 65.4 8-142 21.7
Hexachlorobutadiene, mg/L 66.1 49.6 38-102 28.5
Hexachloroethane, mg/L 67.6 48.3 55-100 33.3
Nitrobenzene, mg/L 74.2 57.9 54-158 24.7
Pentachiorophenol, mg/L 80.2 62.2 38-152 25.3
Pyridine, mg/L 57.2 40.6 NA 33.8
2.4,5-Trichlorophenol, mg/L 67.7 54.3 NA 22.0
2,4,6-Trichlorophenol, mg/L 73.7 58.7 52-129 22.6

* Based upon SW-846, Method 8270, Table 6
D = Detected ‘
NA= Not available
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Client: WTG Sample Receipt Date: September 23, 1991

LSDG: 1464D Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID Q1192401
Client Sample ID TCLP Blank
---------------- Maximum
TCLP Toxicity Concentration
Leve/
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
. {Pentachlorophenol, mg/L 7100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichiorophenol, mg/L 400.0 < 0.100
2.4,6-Trichlorophenol, mg/L 2.0 < 0.020

* = [f the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.



"|ll|lllll|l

=coksk

£coTen Laboratory Services 1ncorporatec

Lab Sample ID: 1464A03 Client Sample No.: SD3703
CAS Number Compound Name Result PQL Note
- uglkg uglkg

71432 Benzene BQL 14

10061026 Trans-1,3-Dichloropropene BOL 14
75252 Bromoform BOL 14
108101 4-methyl-2-pentanone BQL 140
591786 2-hexanone BQL 140
127184 Tetrachloroethene BOL 14
79345 1,1,2,2-Tetrachloroethane BOL 14
108883 Toluene BOL 14
108907 Chlorobenzene BQOL 14
7100414 Ethylbenzene BQL 14
100425 Styrene BQL 14

1330207 Xylene (total) BQOL 14
110758 2-Chloroethy! viny! ether BOL 28

PQL = Practical Quantitation Limit
BQL = Below Quantitation Limnit
* = Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It

indicates possible/probable contamination and warns the data user 1o take appropriate action.
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464A Client Reference No.. M. K. Ferguson

Pesticide | Herbicide Results

Lab Sample ID: 146404
Client Sample ID: SD3704

TCLP Analyte Method Units Result Detection
Limit
PEST/C/DE S
Endrin SW-846 Method 8080 mg/kg <0.0050 0.0050
Lindane SW-846 Method 8080 mg/kg <0.0025 0.0025
Methoxychlor SW-846 Method 8080 mg/kg <0.050 0.050
Toxaphene SW-846 Method 8080 mg/kg <0.25 0.25
Chlordane SW-846 Method 8080 mQg/kg <0.10 0.10
Heprachlor SW-846 Methocd 8080 mglkg <0.0050 0.0050
Alpha-BHC SW-846 Method 8080 mq/kg <0.0025 0.0025
Beta-BHC SW-846 Method 8080 mg/kg <0.70 0.10
Delta-BHC SW-846 Method 8080 mg/kg <0.0050 0.0050
Aldrin SW-846 Method 8080 mg/kg <0.0050 0.0050
Heptachlor Epoxide SW-846 Method 8080 mglkg <0.0050 0.0050
Endosulfan | SW-846 Method 8080 ma/kg <0.0050 0.0050
4,4-DDF SW-846 Method 8080 mgrkg <0.030 0.030
Dieldrin SW-846 Method 8080 mg/kg <0.035 0.035
4,.4-DDT SW-846 Method 8080 mqg/kg <0.712 0.12
4,4-DDD SW-846 Method 8080 mg/kg <0.0050 0.0050
Endosulfan Il SW-846 Method 8080 mg/kg <0.085 0.085
Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.095 0.095
HERBICIDE
2,4-D SW-846 Method 8150 mg/kg <0.022 0.022
2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.0044 0.0044
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Volatile Organic Analytical Results
SW-846 Method 8240
Client: WTG Client Sample No.: SD3704
Lab Sample ID:  1464A04 Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1991
Dilution Factor: 1 Date Analyzed: August 27, 1991
CAS Number Compound Name Result PQL Note
uglkg ug/kg
74873 Chloromethane BQL 16
74839 Bromomethane BQL 16
75014 Viny! Chioride BOL 16
75003 Chloroethane BOL 16
75092 Methylene Chloride 62 8 B
67641 Acetone 37 160 *
75150 Carbon Disulfide BQL 8
75354 1,1-Dichloroethene BQL 8
75343 1,1-Dichloroethane BQL 8
156605 1,2-Dichloroethene (total) BOL 8
67663 Chloroform BOL 8
107062 1,2-Dichloroethane BOL 8
78933 2-Butanone 28 160 *
71556 1,1.1-Trichloroethane BOL 8
56235 Carbon Tetrachloride BQL 8
7108054 Vinyl Acetate BOL 78
75274 Bromodichloromethane BOL 8
78875 1,2-Dichloropropane BOL 8
710061015 cis-1,3-Dichloropropene BOL 8
79016 Trichloroethene BOL 8
124481 Dibromochloromethane BOL 8
79005 1,1,2-Trichloroethane BOL 8
Page 1 0f 2
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Lab Sample ID:  1464A04 Client Sample No.: SD3704
CAS Number Compound Name Resuft PQL Note
ugrkg ug/kg
71432 Benzene BQL 8
710061026 Trans-1,3-Dichloropropene BQL 8
75252 Bromoform BOL 8
108101 4-methyl-2-pentanone BQL 78
591786 2-hexanone BOL 78
127184 Tetrachloroethene BOL 8
79345 1,1.2,2-Tetrachloroethane BOL 8
108883 Toluene 2 8 *
108907 Chlorobenzene BQL 8
100414 Ethylbenzene BQL 8
100425 Styrene BOL 8
1330207 Xylene (total) BOL 8
110758 2-Chioroethyl vinyl ether BOL 16

PQL = Practical Quantitation Limit
BQL = Below Quantitation Limnit
* = Indicates an estimated value when the mass spectral data indicate the presence of a
cormpound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It

indicates possible/probable contamination and warns the data user to take appropriate action.
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Client: WTG

LSDG: 1464A

Lab Sample ID: 146405
Client Sample ID: S01T01

2
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Q
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Pesticide | Herbicide Results

Sample Receipt Date:

Client Reference No.:

July 30, 1891

M. K. Ferguson

TCLP Analyte Method Units Resuit Detection
Limit
PESTICIDE ‘
Endrin SW-846 Method 8080 mg/kg <0.0036 0.0036
Lindane SW-846 Method 8080 mg/kg <0.018 0.018
Methoxychior SW-846 Method 8080 mg/kg <0.036 0.036
Toxaphene SW-846 Method 8080 mg/kg <0.18 0.18
Chlordane SW-846 Method 8080 mglkg <0.072 0.072
Heptachlor SW-846 Method 8080 mg/kg <0.0036 0.0036
Alpha-BHC Sw-846 Method 8080 mag/kg <0.018 0.018
Beta-BHC SW-846 Method 8080 mg/kg <0.072 0.072
Delta-BHC SW-846 Method 8080 mglkg <0.036 0.036
Alcrin SW-846 Method 8080 mglkg <0.036 0.036
Heptachior Epoxide SW-846 Method 8080 mg/kg <0.0036 0.0036
Endosulfan | SW-846 Method 8080 mg/kg <0.0036 0.0036
4,4-DDE SW-846 Method 8080 mg/kg <0.022 0.022
Dieldrin SW-846 Method 8080 mg/kg <0.025 0.025
4.4-DDT SW-846 Method 8080 mg/kg <0.080 0.090
4,4-DDD SW-846 Method 8080 mglkg <0.0036 0.0036
Endosulfan Il SW-846 Method 8080 mg/kg <0.061 0.067
Endosulfan Sulfate SW-846 Method 8080 mg/kg <0.068 0.068
2.4-D SW-846 Method 8150 mg/kg <0.208 0.208
2,4,5-TP Silvex SW-846 Method 8150 mg/kg <0.042 0.042




Volatile Organic Analytical Results
SW-846 Method 8240

Client: WTG Client Sample No.:  S01T01
Lab Sample ID:  1464A05 Client Reference No.. M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1891
Dilution Factor: 1 Date Analyzed: August 26, 1991
CAS Number Compound Name Result FOL Note
ug/kg ugrkg

74873 Chloromethane BQL 71
74839 Bromomethane BOL 11
75014 Viny! Chloride BOL 71
75003 Chloroethane BQL 71
75092 Methylene Chioride 59 5 B
67641 Acetone 130 710
75150 Carbon Disulfide BOL 5
75354 1.1-Dichloroethene BOL 5
75343 1,1-Dichloroethane BOL 5
156605 1,2-Dichloroethene (total) BQL 5
67663 Chloroform 7 5 *
107062 1,2-Dichloroethane BOQL 5
78933 2-Butanone 9 170 * B
71556 1,1.1-Trichloroethane BQL 5
56235 Carbon Tetrachloride BOL 5
708054 Viny! Acetate BOL 54
75274 Bromodichloromethane BQL 5
78875 1,2-Dichloropropane BOL 5

10061015 cis-1,3-Dichloropropene BOL 5
79016 Trichloroethene 1 5 *
124481 Dibromochloromethane BQL 5
79005 1,1,2-Trichloroethane BOL 5

Page 1 0f 2
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Lab Sample ID: 1464A05 Client Sample No.:  S01T01
CAS Number Compound Name Result PQL Note
- ug/kg ug/kg
71432 Benzene BOL 5
10061026 Trans-1,3-Dichloropropene BQL 5
75252 Bromoform BQL 5
108101 4-methyl-2-pentanone 12 54 *
591786 2-hexanone BQL 54
127184 Tetrachloroethene BOL 5
79345 1,1,2,2-Tetrachioroethane BOL 5
108883 Toluene 3 5 *
108907 Chiorobenzene BQL 5
100414 Ethylbenzene BOL 5
100425 Styrene BOL 5
1330207 Xylene (total) BOL 5
110758 2-Chloroethyl vinyl ether BOL 71
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable contamination and warns the data user 1o take appropriate action.
Page 2 of 2

Ui




0

o vy
fl
I"lllll!llll

3y
*
r
.
(&
<
0
(&}
wn
ld
2
=
(%
@
’
5
[
«

Client: WTG Sample Receipt Date: July 30, 19917

LSDG: 1464A Client Reference No.: M. K. Ferguson

Pesticide | Herbicide Results

Lab Sample ID: 146406
Client Sampie ID: S02701

TCLP Analyte Method Units Resutlt Detection
Limit
PESTICIDE
Enadrin SW-846 Method 8080 mg/kg <0.0041 0.0041
Lindane SW-846 Method 8080 mglkg <0.0020 0.0020
Methoxychlor SW-846 Method 8080 mg/kg <0.041 0.041
Toxaphene SW-846 Methoo 8080 mg/kg <0.20 0.20
Chiordane SW-846 Method 8080 mg/kg <0.082 0.082
Heptachlor Sw-846 Method 8080 mg/kg <0.0041 0.0041
Alpha-BHC SW-846 Method 8080 mag/kg <0.0020 0.0020
Beta-BHC SW-846 Method 8080 mglkg <0.0082 0.0082
Delta-BHC SW-846 Method 8080 mglkg <0.0041 0.0047
Aldrin Sw-846 Method 8080 mglkg <0.0041 0.0041
Heptachlor Epoxide SW-846 Method 8080 mglkg <0.0041 0.00417
Endosulfan | SW-846 Method 8080 mg/kg <0.0041 0.0041
4.4-DDE SW-846 Methoc 8080 mglkg <0.025 0.025
Dieldrin SW-846 Method 8080 mglkg <0.029 0.029
4,4-DDT Sw-846 Method 8080 mglkg <0.10 0.01
4.4-DDD SW-846 Method 8080 mg/kg <0.0041 0.0041
Endosulfan Il SW-846 Method 8080 mg/kg <0.069 0.069
Endosulfan Sulfate SW-846 Method 8080 mgrkg <0.078 0.078
HERBICIDE
2,4-D SwW-846 Method 8150 mg/kg <0.021 0.021
2.4,5-TP Silvex SW-846 Metnod 8150 mg/kg <0.0042 0.0042
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Volatile Organic Analytical Results
SW-846 Method 8240
Client: WTG Client Sampie No.: S02T01
Lab Sample ID:  1464A06 Ciient Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: July 30, 1991
Dilution Factor: 1 Date Analyzed: August 26, 1991
CAS Number Compound Name Result PQL Note
uglkg uglkg

74873 Chloromethane BQL 12
74839 Bromomethane BQL 12
75014 Vinyl Chloride BQL 12
75003 Chioroethane BQL 12
750892 Methylene Chloride 130 6 B
67641 Acetone BQL 120
75150 Carbon Disulfide BOL 6
75354 1,71-Dichloroethene BOL 6
75343 1.1-Dichloroethane BQL 6
156605 1,2-Dichioroethene (total) 2 6 *
67663 Chioroform BQL 6
107062 1,2-Dichloroethane BQL 6
78933 2-Butanone BQOL 120
71556 1,1,1-Trichloroethane BQL 6
56235 Carbon Tetrachloride BOQL 6
7108054 Vinyl Acetate BOL 61
75274 Bromodichioromethane BOL 6
78875 1,2-Dichloropropane BQL 6

10061015 cis-1,3-Dichloropropene BOL 6
79016 Trichloroethene 2 6 *
124481 Dibromochloromethane BOL 6
79005 1,1.2-Trichloroethane BOL 6
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Lab Sample ID: 1464A06 Client Sample No.:  §02701
CAS Number Compound Name Result PQL Note
ug/kg uglkg
71432 Benzene BQL 6
10061026 Trans-1,3-Dichloropropene BQL 6
75252 Bromoform BQL 6
708101 4-methyl-2-pentanone BOL 61
591786 2-hexanone B80L 61
127184 Tetrachloroethene B8QL 6
79345 1,1.2.2-Tetrachloroethane BOL 6
108883 Toluene 7 6
108907 Chiorobenzene BQL 6
1004174 Ethylbenzene 2 6 >
100425 Styrene BQL 6
71330207 Xylene (total) 2 6 *
170758 2-Chioroetny! vinyi ether 80L 12
POL = Practical Quantitation Limit
BOL = Below Quantitation Limit
* = Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater tharn zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sampie. It
indicatres possible/probable contamination and warns the gata user 10 take appropriate action.
Page 2 of 2
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Client: WTG Sample Receipt Date:  July 30, 19917
LSDG: 1464 Client Reference No.. M. K. Ferguson

ANALYTICAL RESULTS
RADIOCHEMISTRY
Lab Sample ID: 146406
Client Sample ID: S02T01
Analysis Units Result
Total Uranium
Uranium ng/g *
Isotopic Uranium
U-234 pCilg 3.7x0.7
U-238 pCilg 3.6x0.7
Isotopic Thorium
Th-228 pCilg 1.5+0.3
Th-230 pCilg 20=+3
Th-232 pCif/g 71.3+0.2
Radium
Ra-226 pCijg -
Ra-228 pCilg *

= Analysis is in progress
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CASE NARRATIVE FOR VOLATILE ANALYSIS
USING SW-846 METHOD 8240

J
)
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WTG

1464A

All volatile organics were analyzed by GC/MS on one or more of the instruments
listed below.

Hewlett-Packard MSD---Inst. ID. 7002 Finnigan Mat 4023---Inst. ID. 4000
Hewlett-Packard MSD---Inst. ID. 7003 Finnigan OWA  ---Inst. ID. 10501

Chromatography was performed on a 2.4m x 2.0mm ID glass column packed with 1%
SP 1000 Carbopack B and/or a 75m x 0.53mm DB-624 megabore column. Samples
were purged via Tekmar LSC-2/ALS and/or Ol 4460A/0OIC MPM-16 onto traps
composed of silica gel/charcoal/Tenax. Operating temperatures are 220°C. 250°C,
280°C respectively for the injector, jet separator. source/interface.

Sample purge size was 5 grams for soil/sludge matrices unless noted otherwise.

The reports of the target compounds identified and quantified in the samples are
contained in the following sections of the data package. Also included are the
appropriate calibration and quality control data where applicable. Data was obtained
from HP RTE-A series computer with Aquarius software and/or Nova 4C computer
with Finnigan Incos software.

Practical Quantitation Limits (PQL) are based on those listed in SW846 Method 8240
factored for percent moisture and any necessary dilutions.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- Method blanks were analyzed with the sample group. Samples S01T01 and S02T01
were analyzed August 26; VBLKOA is the blank associated with these samples. The
remaining samples were analyzed August 27. VBLKOB is associated with these
samples.

- Surrogate recoveries were within acceptable QC limits for the blanks and the
samples.



METHOD SUMMARY FOR SW846 - 8150

Samples are analyzed according to SW846 method 8150 which is suitable for detecting
ppb (parts per billion) levels of chlorinated herbicides. Acid herbicides are extracted and
esterified; the extracts are then analvzed using a gas chromatograph equipped with an ECD
(electron capture detector). Standards are prepared from the methyl esters of the
compounds of interest at five concentrations. Quantitation of the samples includes a
correction for the difference in the molecular weight of the methyl ester versus the acid
herbicide. Tentative identification of compounds is supported by at least one other
qualitative analysis, and all appropriate quality control samples are analyzed with the sample
extracts.

- The samples were analyzed for TCLP compounds only as reflected by the result
forms.

- The surrogate recovery for sample SO1TO16/27/91 QUARRY SOIL (1464A-05) was
very high (>600% ) probably due to interfering peaks (the sample was diluted 10X).

A second dilution of 100X did not improve the recovery value (>200%). The sample

was given to the GC/MS Section to determine if the Herbicides 2,4-D or 2,4,5-TP

(Silvex) were present. The data from GC/MS indicates that neither of the these

Herbicides is present in the extracts.
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METHOD SUMMARY FOR SW846 - 8080

Samples are analyzed according to SW846 method 8080 which is suitable for detecting
ppb (parts per billion) levels of chlorinated pesticides and polychlorinated biphenyls. A gas
chromatograph equipped with an ECD (electron capture detectér) is used to analyze
samples. Tentative identification of compounds is supported by at least one other qualitative
analysis (either GC/EC or GC/MS when the concentration of the analytes permit).
Quantitation of sample concentrations is performed using a five level calibration. All
appropriate quality contro} samples are analyzed with the'sample extracts.

The following observations were made during the analysis of LSDG 1464A:

- INDA, INDB, and Toxaphene curves are based on 4 point calibrations. The %RSD’s
for all analytes were less than 20% except for Methoxychlor which had a correlation
coefficient of 0.9999. The detection limits were not affected.

- The recovery for Heptachlor was above the QC limits (133% vs. 111%) in the blank
spike, however the blank spike was also spiked with Chlordane which contributes a
small amound of Heptachlor. All other recoveries were within limits for the blank
spike.

- The recovery of Chlordane in the matrix spike of sample 1464A-06 was above QC
limits. The recovery of Chlordane in the Blank Spike was within limits which indicates

a matrix effect in the sample spike.
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- The 9 D’s were above 15% for the following continuing standards:
INDA (5i08669) DDT - 15.5% (ended sequence)
INDB (5i08670) Alpha-BHC 18.3% : Endrin Ketone 15.3% (ended sequence)
INDB (5i08682) Endrin Ketone 17.7%
- Several samples required GC/MS confirmation for Pesticide analytes (SO2T01 and
SO2T01). The data for these confirmation shows no Pesticide compounds present in

the extracts.
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Volatile Organic Analytical Results
SW-846 Method 8240
Client: WTG Client Sample No.: Method Blank
Lab Sample ID: VBLKOA Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: NA
Dilution Factor: 1 Date Analyzed: August 26, 1991
CAS Number Compound Name Result PQL Note
ug/kg ug/kg

74873 Chiloromethane BQL 10
74839 Bromomethane BOL 70
750174 Viny! Chloride BQL 10
75003 Chloroethane BOL 10
75092 Methylene Chloride 27 5
67641 Acetone BQL 100
75150 Carbon Disulfide BQL 5
75354 1,7-Dichioroethene BOL 5
75343 1,1-Dichloroethane BOL 5
156605 1,2-Dichioroethene (total) BOL 5
67663 Chloroform BOL 5
107062 1,2-Dichloroethane BQL 5
78933 2-Butanone 11 100 *
71556 1,1,1-Trichloroethane BOL 5
56235 Carbon Tetrachloride BQL 5
108054 Vinyl Acetate BOL 50
75274 Bromodichloromethane BOL 5
78875 1,2-Dichloropropane BQL 5

10061015 cis-1,3-Dichloropropene BQL 5
79016 Trichloroethene BQL 5
124481 Dibromochloromethane BQL 5
79005 1,1,2-Trichloroethane BOL 5

Page 10f 2
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Lab Sample ID:  VBLKOA Client Sample No.:  Method Blank
CAS Number Compound Name Result PQL Note
- uglkg uglkg
71432 Benzene BOL 5
10061026 Trans-1,3-Dichloropropene BQL 5
75252 Bromoform BQL 5
108101 4-methyl-2-pentanone BQL 50
591786 2-hexanone BOL 50
127184 Tetrachloroethene BOL 5
79345 1,1,2,2-Tetrachloroethane BQL 5
108883 Toluene BQL 5
108907 Chlorobenzene BQL 5
100414 Ethylbenzene BQL 5
100425 Styrene BQL 5
1330207 Xylene (total) BOL 5
110758 2-Chloroethyl viny! ether BQL 10
PQL = Practical Quantitation Limnit
BQL = Below Quantitation Limit
* = [ndicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable contamination and warns the data user to take appropriate action.
Page 2 of 2
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Volatile Organic Analytical Results

SW-846 Method 8240
Client: WITG Client Sample No.: Method Blank
Lab Sample ID: VBLKOB Client Reference No.: M.K. Ferguson
Matrix:  Soil Date Received: NA
Dilution Factor: 1 Date Analyzed: August27, 1991
CAS Number Compound Name Result PQL Note
uglkg uglkg
74873 Chloromethane BOL 10
74839 Bromomethane BQL 10
75014 Viny! Chlorice BOL 10
75003 Chloroethane BQL 10
75092 Methylene Chioride 26 5
67641 Acetone BOL 100
75150 Carbon Disulfide BOL 5
75354 1,1-Dichloroethene BOL 5
75343 1,1-Dichloroethane BOL 5
156605 1,2-Dichloroethene (total) BOL 5
67663 Chioroform BOL 5
107062 1,2-Dichloroethane BQL 5
78933 2-Butanone BOL 100
71556 1,1,7-Trichloroethane BOL 5
56235 Cerbon Tetrachloride BQL 5
108054 Vinyl Acetate BOL 50
75274 Bromodichloromethane BOL 5
78875 1,2-Dichiloropropane BOL 5
10061015 cis-1,3-Dichioropropene BOL 5
78016 Trichloroetnene BOL 5
124481 Dibromochloromethane BOL 5
79005 1,7.2-Trichioroethane BOL 5
Page 1 0of 2
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Lab Sample ID: VBLKOB Client Sample No.: Method Blank
CAS Number Compound Name Result POL Note
uglkg ug/kg
71432 Benzene BQL 5
10061026 Trans-1,3-Dichloropropene BQL 5
75252 Bromoform BOL 5
108101 4-methyl-2-pentanone BOL 50
591786 2-hexanone BQL 50
127184 Tetrachloroethene BOL 5
79345 1,1,2,2-Tetrachloroethane BOL 5
108883 Toluene BOL 5
108907 Chlorobenzene BQL 5
100414 Ethylbenzene BQL 5
100425 Styrene BQL 5
1330207 Xylene (total) BQL 5
110758 2-Chloroethyl vinyl ether BQL 10
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = [ndicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.
B = This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable contamination and warns the data user to take appropriate action.
Page 2 of 2
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Volatile Surrogate Recovery Data

Lab Sample ID:  1464A01 Client Sampie No.:  SD3701
Surrogate Compound % Recovery QC Limits Notes
Toluene-d8 97 81-117
Bromofiuorobenzene 83 74-121
1,2-Dichloroethane-d4 91 70-121

D = Surrogate diluted ou:

*=* = Surrogate recovery outside QC Limits

Surrogates are compouncs adaec 1o the sampile prior 10 purging to monitor the purge efficiency.
Lower surrogate recoveries may /ndicate possible matrix efiect andyor lower purge efficiency.

Attachment A
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Volatile Surrogate Recovery Data

Lab Sample ID: 1464A02 Client Sample No.. SD3702
Surrogate Compound % Recovery QC Limits Notes
Toluene-d8 98 81-117
Bromofiuorobenzene 95 74-121
1,2-Dichloroethane-04 93 70-121
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency.
Anachment A
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Volatile Surrogate Recovery Data

Lab Sample ID: 1464A03 Client Sample No..  SD3703

Surrogate Compound % Recovery QC Limits Notes
Toluene-dé fore) 1.117
Bromofiuorobenzene 107 74-121
1,2-Dichloroethane-d4 101 70-121

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior 1o purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect and;or lower purge efficiency.
Attachment A
ol
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Volatile Surrogate Recovery Data

Lab Sample ID: 1464A04 Client Sample No.. SD3704
Surrogate Compound % Recovery QC Limits Notes
Toluene-d8 99 81-117
Bromofiuorobenzene 93 74-127
1,2-Dichloroethane-04 99 70-121
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior 1o purging 1o monitor the purge efficiency.
Lower surrogate recoveries may indicate possibie matrix effect and/or lower purge efficiency.
Attachment A




Volatile Surrogate Recovery Data

Lab Sample ID:  1464A05

Client Sample No.. S071T01
Surrogate Compounc % Recovery QC Limits Notes

Toluene-d8 102 81-117
Bromofiuorobenzene 96 74-121
1,2-Dichloroethane-04 109 70-121

D = Surrogate dilutec out

*** = Surrogate recovery outside QC Limits
Surrogates are compounds added 10 the sample prior 1o purging t¢ monitor the purge efiiciency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.

Antachment A
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Volatile Surrogate Recovery Data

Lab Sample ID: 1464A06 Cihient Sample No.:  S02T01

Surrogate Compound % Recovery QC Limits Notes
Toluene-d8 107 81-117
Bromofiuorobenzene 96 74-121
1,2-Dichloroethane-d4 1017 70-121

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior 1o purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor Jower purge efficiency.

Attachment A
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Volatile Surrogate Recovery Data

Lab Sample ID: VBLKOB Client Sample No.:  Method Blank
Surrogate Compound % Recovery QC Limits Notes
Toluene-08 g7 81-117
Bromofiuorobenzene 97 74-121
1,2-Dichloroethane-d4 93 70-121
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.
Attachment A
L e
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Volatile Surrogate Recovery Data

Lab Sample ID: VBLKOA Client Sample No.: Method Blank
Surrogate Compound % Recovery QC Limits Notes
Toluene-d8 97 81-117
Bromofiuorobenzene 103 74-121
1.2-Dichloroethane-d4 88 70-121
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior 1o purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.
Attachment A
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Volatile QC Spike Data
Ciient: WIG Client Sample ID: S02T01
Lab Sample ID: 1464A06 Client Reference No.: MK Ferguson

Method: SW-846, Method 8240

Compound Matrix Spike Matrix Spike Duplicate | % Recovery | Relative Percent Difference
% Recovery % Recovery QC Limits * RPD
Benzene 115 108 37-151 6.3
Carbon Tetrachloride 126 105 70-140 18.2
Chlorobenzene 107 102 37-160 4.8
Chloroform 110 101 51-138 8.5
1,2-Dichloroethane 718 713 49-155 4.3
1,1-Dichloroethylene 130 106 D-234 20.3
Methy! ethyl ketone 202 189 NA 6.6
Tetrachloroethylene 114 1017 64-148 12.1
Trichioroethylene 115 105 71-157 8.1
Viny! Chioride 92 77 D-251 17.8

= These limits are based upon Table 6, SW-846, Methoc 8240.
NA = Not Applicable; no limits in Table 6.
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Client: WTG Sample Receipt Date: July 30, 1991

LSDG: 1464A Method: EPA SW-846 - 8150

LSDG NO.: 1464A01 Client Sample ID: SD3701

HERBICIDE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Spike Sample MS MS
Compound Added Concentration Concentration %
(mg/l) (mg/l) (mg/l) Recovery
2,4-D 0.0249 <0.020 0.0308 123
SILVEX 0.005 <0.0041 0.0058 716
Spike MSD MSD
Compound Added Concentration % RPD
(mg/) (mg/l) Recovery
2,4-D 0.02489 0.0252 107 20
SILVEX 0.005 0.0067 134 14
QC Limits
% RPD % Spike Recovery
* 50 - 150

* = Not established
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Client: WTG Sample Receipt Date:  July 30, 19917
LSDG: 1464A Client Reference No.. M.K. Ferguson
ANALYTICAL RESULTS

HERBICIDE SURROGATE RECOVERY

Lab Sample Client Sample 2,4,5-T QC
D iD (% Recovery) Limits
1464A-01 SD3701 120 50- 150
1464A-02 SD3702 83 50- 150
1464A-03 SD3703 770 50- 150
1464A-04 SD3704 118 50- 150
1464A-05 S017T01 675# 50 - 150
. # See Case Narrative
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Client: WTG

Sample Receipt Date:  July 30, 1991
LSDG: 1464 Client Reference No.: M. K. Ferguson
ANALYTICAL RESULTS
TCLP PESTICIDE SURROGATE RECOVERY
Lab Sample Client Sample DBC QcC
ID 1D (% Recovery) Limits

146401 SD3701 107 24 - 150
146402 SD3702 94 24 - 150
146403 SD3703 100 24 - 150
146404 SD3704 106 24 - 150
146405 SO1701 116 24 - 150
146406 S02701 121 24 - 150
Blank N/A 128 24 - 150
Blank Spike N/A 125 24- 150
Blank Spike Dup N/A 128 24 - 150
146401MS SD3701 120 24 - 150
146401MSD SD3701 99 24 - 150
146406MS S02T701 121 24 - 150
146406MSD S02701 99 24 - 150

DBC = Dibutyichlorendate
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Sample Receipt Date: July 30, 19917

Client: WTG
LSDG: 1464 Method: SW-846 Method 8080
TCLP PESTICIDES
BLANK SPIKERECOVERY
Spike Biank BS BS QC.
Compound Added Concentration Concentration % Limits
(mg/kg) (mg/kg) (mg/rkg) Recovery
Lindane 0.0083 <0.0017 0.0076 91 19-140
Heptachlor 0.0083 <0.0033 0.011 133 34-111
Endrin 0.017 <0.0033 0.015 92 30-147
Methoxychior 0.083 <0.033 0.10 122 *
Toxaphene 0.83 <0.17 0.784 94 41-126
‘ Chlordane 0.083 <0.067 0.084 101 45-119

* = Not established
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Client: WTG | Sample Receipt Date: July 30, 19917
LSDG: 1464 Method: SW-846 Method 8080

- TCLP PESTICIDES

MATRIX SPIKE RECOVERY

Lab Sample No, : 1464A01 Client Sample ID: SD3701

Spike Sample MS MS QC.
Compound Added Concentration Concentration % Limits
(mg/kg) (mgrkg) (mglkg) Recovery

Lindane 0.021 <0.0041 0.025 122 19-140

Heptachlor 0.021 <0.0082 0.025 121 34-111
Endrin 0.041 <0.0082 0.049 7120 30-147

Methoxychior 0.21 <0.082 0.21 102 *

. Chlordane 0.21 <0.16 0.18 89 45-119
Toxaphene 2.0 <0.041 1.8 86 41-126

* = Not established
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464 Method: SW-846 Method 8080

TCLP PESTICIDES
MATRIX SPIKE RECOVERY
LSDG No, : 1464A06 Client Sample ID: S02T01
Spike Sample MS MS QcC.
Compound Added Concentration Concentration % Limits
(mg/kg) (mglkg) {mglkg) Recovery

Lindane 0.010 <0.0020 0.0069 68 19-140
Heptachlor 0.070 <0.0041 0.0060 59 34-111
Endrin 0.020 <0.0041 0.022 107 30-147

Methoxychlor 0.10 <0.041 0.10 g7 *
Chlordane 0.10 <0.082 0.18 179** 45-119
Toxaphene 1.0 <0.20 0.91 89 41-126

= Not established

= Qutside QC limits
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September 24, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter are the total uranium results for the sample(s) received July
30, 1991.

Please contact Craig Johnson at (404)244-0827 if vou have any guestions. Also. please refer
to LSDG number 1464A in future correspondence.

‘ Sincerely,

OTEK LABORATORY SERVICES, INC.
il

Donald L. Dihel
Quality Assurance Manager

\
& ——
Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS, QUICK TO RESPOND

T g me Lypimn
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Client: WIG
LSDG: 1464

ANALYTICAL RESULTS

Client Reference No.:

Sample Receipt Date:

RADIOCHEMISTRY
Lab Sample ID: 146406
Client Sample ID: S02T01
Analysis Units Result
Total Uraniurn
Uranium ng/g 5.0E+03
Isoropic Uranium
U-234 pCilg 3.7+0.7
U-238 pCi/g 3.6x0.7
Isotopic Thorium
Th-228 pCiig 1.5+0.3
Th-230 pCiig 20=3
Th-232 pCi/g 1.3+0.2
Radium
Ra-226 pCi/g *
Ra-228 pCi/g *

* = Analysis is in progress

July 30, 1991

M. K. Ferguson
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October 14, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter please find the Radium 226228 (by Gamma) analvsis for the
sample(s) received July 27. 1991,

Piease contact Craig Johnson at (404)244-0827 if you have any questions. Also. please refer
10 LSDG number 1464A in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.
o . e

z v y J‘/C\il ,) { J

&;-'ﬁad/x . . ’z/_/

Donald L. Dihel
Quality Assurance Manager

jy

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/erb

QUALITY CONSCIOUS, QUICK TO RESPOND

Prinies on Racurie - Saner
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LSDG 1464
Ra-226/228 by Gamma Spec.

Four samples were analyzed for Radium 226/228 by Gamma Spectroscopy. The
samples were dried and loaded into petri dishes (standard counting geometry), and counted
for 1000 minutes. The calculated Ra-226 (186Kev) activity was corrected for interference
by U-235 (185Kev). The U-235 activity from the 163 Kev energy line was used to calculate
to relative interference with the Ra-226 (186 Kev) energy line. The U-235 contribution was
subtracted and the Ra-226 activity recalculated. The Ra-228 activity is based upon the Ac-

228 Gamma activity.
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Client: WTG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Radium 226/228 - By Gamma

Lab Sample ID: 1464A01
Client Sample ID: SD3701

Analysis Units Result
Radium
Ra-226 pCila ' 2.6E3+0.3£3
Ra-228 pCilg 36+5




Client: WTG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Radium 226/228 - By Gamma

Lab Sample ID: 1464A02
Client Sample ID: SD3702

Analysis Units Result

Radium

Ra-226 pCi/g 3.8E3*0.4E3

Ra-228 oCila 3.4E+2+0.4E+2
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Client: WTG Sample Receipt Date:  July 30, 1891

LSDG: 1464 Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Radium 226/228 - By Gamma

Lab Sample ID: 1464A03
Ciient Sample ID: SD3703

Analysis Units Result

Radium

Ra-226 pCilg 1.4E3+0.1£3
Ra-228 oCi/g 2.36+2=0.3E+2
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Client: WIG

LSDG: 1464

Lab Sample ID: 1464A04
Ciient Sample ID: SD3704

Sample Receipt Date:  July 30, 1991

Client Reference No.: M. K. Ferguson

ANALYTICAL RESULTS

RADIOCHEMISTRY
Radium 226/228 - By Gamma

Analysis Units Result
Radium

Ra-226 pCilg 81=8

Ra-228 pCilg 6.9E+2+0.9E+2
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October 29, 1991

Mr. Raphael Soto

Waste Technology Group

100 Crescent Centre Parkway
Suite 200 |
Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter are the radiochemistry results for sample S01T01 (1464A05)
which was received July 30, 1991.

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer
to LSDG number 1464A in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

AWEIIL.

Donald L. Dihel
Quality~Assurance Manager

Y A—

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm
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EcoTek Laporatory Services incorporated

Client: WTG Sample Receipt Date:  July 30, 1991

LSDG: 1464 Client Reference No.: M. K. Ferguson
ANALYTICAL RESULTS
RADIOCHEMISTRY

Lab Sample ID: 146405
Client Sample ID: S01T01

Analysis Units Result
Total Uranium
Uranium ng/g 4.90E+03
Isotopic Uranium
U-234 pCilg 15£5
‘ U-235 pCilg <2.2
U-238 pCi/g 6.8+3.2
Isotopic Thorium
Th-228 pCilg 3.1+1.3
Th-230 pCi/g 54+9
Th-232 pCilg 1.2+0.8
Radium
Ra-226 pCilg 65+16
Ra-228 pCilg <2.2E+2
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September 10, 1991

Mr. Raphael Soto

Waste Technology Group

100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter are the results for the sample(s) received July 30. 1991. The
metals results will follow as soon as possible.

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also. please refer
to LSDG number 1464B in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

— A/
Donald L. Dihel
Quality Assurance Manager

7 S —
Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cim
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Client: Waste Technology Group Sample Receipt Date: Augusi 27, 1991

LSDG: 14648 Client Reference No.. M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 146401
Client Sample ID SD3701
——-- Maximum
TCLP Toxicity Concentration
Level

Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
. Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methy! ethyl ketone, mg/L 200.0 < 0.700
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chioride, mg/L 0.2 <0.010
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020

Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
. Hexachlorobutadiene, mg/L 0.5 < 0.020

Page 1 of 2

cu2



=Coick

£o0Tes LaDOTEI0T Services tncorperales

HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID 146401
Client Sample iD SD3701
----- —_— Maximum
TCLP Toxicity Concentration
Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachiorophenol, mg/L 100.0 < 0.1700
Pyridine, mg/L 5.0 < 0.020
2,4.5-Trichlorophenol, mg/L 400.0 < 0.100
2.4,6-Trichloropheno!, mg/L 2.0 < 0.020
Endrin. mg/L 0.02 <0.00034
Lindane, mg/L 0.4 <0.00017
Methoxyvchlor, mg/L 10.0 <0.0034
Toxaphene, mg/L 0.5 <0.017
Chlordane, mg/L 0.03 <0.0068
Heptachlor, mg/L 0.008 <0.00034
2,4-D, mg/L 10.0 <0.0080
2,4,5-TP Silvex, mg/L 1.0 <0.0016
Page 2 of 2
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Client: Waste Technology Group

Sample Receipt Date: August 27, 1991

LSDG: 1464B Client Reference No.: M. K. Ferguson
HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 28, 1990)
Lab Sample ID 146402
Client Sample 1D SD3702
- —— Maximum
TCLP Toxicity Concentration
Level
Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mgj/L 100.0 < 0.005
Chioroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methy! ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Viny! Chloride, mg/L 0.2 <0.010
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Page 1 0f 2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID 146402
Client Sample ID SD3702
............ Maximum
TCLP Toxicity Concentration
Leve/
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mq/L 2.0 < 0.020
Pentachloropheno!, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichloropheno!, mg/L 400.0 < 0.700
2.4,6-Trichlorophenol, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00022
Lindane, mg/L 0.4 <0.00071
Methoxychior, mg/L 10.0 <0.0022
Toxaphene, mg/L 0.5 <0.011
Chlordane, mg/L 0.03 <0.0044
Heptachlor, mg/L 0.008 <0.00022
2,4-D, mg/L 10.0 <0.0063
2.4,5-TP Silvex, mg/L 7.0 <0.0013

Page 2 of 2
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Client: Waste Technology Group

Sample Receipt Date: August 27, 1891

Client Reference No.. M. K. Ferguson

LSDG: 1464B
HAZARDQUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)
Lab Sample ID 146403
Client Sample ID SD3703
_______ — Maximum
TCLP Toxicity Concentration
Level

Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methy! ethy! ketone, mg/L 200.0 < 0.1700
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chioride, mg/L 0.2 <0.010
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1.4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachiorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID 146403
Ciient Sampie ID SD3703
——————ee Maximum
TCLP Toxicity Concentration
Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol!, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00022
Lindane, mg/L 0.4 <0.00011
Methoxychlor, mg/L 10.0 <0.0022
Toxaphene, mg/L 0.5 <0.011
Chiordane, mg/L 0.03 <0.0044
Heptachlor, mg/L 0.008 <0.00022
2,4-D, mg/L 10.0 <0.0071
2,4.5-TP Silvex, mg/L 1.0 <0.0014
Page 2 of 2
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Ciient: Waste Technology Group Sample Receipt Date: August 27, 1991

LSDG: 14648 Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 146404
Client Sample ID SD3704
------------ Maximum
TCLP Toxicity Concentration
Leve/
Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,7-Dichloroethylene, mg/L 0.7 < 0.005
Methy! ethy! ketone, mg/L 200.0 < 0.700
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chloride, mg/L 0.2 <0.0710
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1.4-Dichiorobenzene, mg/L 7.5 < 0.020
2.4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.73 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Page 10f 2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID 146404
Client Sample ID SD3704
—— Maximum
TCLP Toxicity Concentration
Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00018
Lindane, mg/L 0.4 <0.000091
Methoxychior, mg/L 70.0 <0.0078
Toxaphene, mg/L 0.5 <0.0091
Chlordane, mg/L 0.03 <0.0036
Heptachlor, mg/L 0.008 <0.00018
2,4-D, mg/L 70.0 <0.0128
2,4.5-TP Silvex, mg/L 1.0 <0.0026

Page 2 of 2
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" CASE NARRATIVE FOR TCLP VOLATILE ANALYSIS
USING SW-846 METHOD 8240

Client: WTG
LSDG: 1464B
Sample(s): SD3701, SD3702, SD3703, SD3704

All volatile organics were analyzed by GC/MS on one or more of the instruments
listed below.

Hewlett-Packard MSD---Inst. ID. 7002  Finnigan Mat 4023---Inst. ID. 4000
Hewlett-Packard MSD---Inst. ID. 7003  Finnigan OWA  ---Inst. ID. 10501

Chromatography was performed on a 2.4m x 2.0mm ID glass column packed with 1%
SP 1000 Carbopack B and/or a 75m x 0.53mm DB-624 megabore column. Samples
were purged via Tekmar LSC-2/ALS and/or Ol 4460A/OIC MPM-16 onto traps
composed of silica gel/charcoal/Tenax. Operating temperatures are 220°C, 250°C,
280°C respectively for the injector, jet separator, source/interface.

Sample purge size was 3 ml for the ZHE extract unless noted otherwise.

The reports of the target TCLP compounds identified and quantified in the samples
are contained in the following sections of the data package. Also included are the
appropriate calibration and quality control data where applicable. Data was obtained
from HP RTE-A series computer with Aquarius software and/or Nova 4C computer
with Finnigan Incos software.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- A blank was analvzed with the sample group and found to be free of the TCLP
target compounds.
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METHOD SUMMARY FOR SW846 - 8080

Samples are analyzed according to SW846 method 8080 which is suitable for detecting
ppb (parts per billion) levels of chlorinated pesticides and polychlorinated biphenyls. A gas
chromatograph equipped with an ECD (electron capture detector) is used to analyze
samples. Tentative identification of compounds is supported by at least one other qualitative
analysis (either GC/EC or GC/MS when the concentration of the analytes permit).
Quantitation of sample concentrations is performed using a five level calibration. All
appropriate quality control samples are analyzed with the sample extracts.

The following observations were made during the sample analyses:

- The samples were analyzed for TCLP compounds only as reflected by the report
forms.

- For some compounds, a four point calibration curve was used to calculate %RSD
instead of a five point curve. This did not affect the detection limit of any of the
compounds. The compound Methoxychlor had an %RSD of greater than 20%;
therefore, as per the method protocol. a linear regression curve was constructed with
a resulting correlation coefficient of 0.9999.

- Several compounds in the MS (matrix spike) sample were outside QC limits for the
recovery of these compounds; however. neither of these compounds were found in
the samples above the detection limits. The recovery of the compounds was high
(greater than the upper limit): therefore, we would expect the sample results to be

biased high.
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METHOD SUMMARY FOR SW846 - 8150

Samples are analyzed according to SW&46 method 8150 which is suitable for detecting
ppb (parts per billion) levels of chlorinated herbicides. Acid herbicides are extracted and
esterified; the extracts are then analyzed using a gas chromatograph equipped with an ECD
(electron capture detector). Standards are prepared from the methyl esters of the
compounds of interest at five concentrations. Quantitation of the samples includes a
correction for the difference in the molecular weight of the methyl ester versus the acid
herbicide. Tentative identification of compounds is supported by at least one other
qualitative analysis. and all appropriate quality control samples are analyzed with the sample
extracts.

- The samples were analvzed for TCLP compounds only as indicated by the result
torms.

- All miual and continuing standards were within acceptable QC criteria as were
surrogate recoveries. Matrix spike recoveries were within the limits set by the

Jlaboratory (50-150% ).

g No method limits are specified by EPA SW846 Method 8150.
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
"USING EPA SW-846 METHOD 8270 PROTOCOLS
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CLIENT: W.T.G.
LSDG: 1464B

SAMPLE(S): SD3701 7/8/91 Raffinate Pit # 1
SD3702 7/8/91 Raffinate Pit # 2
SD3703 7/11/91 Raffinate Pit # 3
SD3704 7/11/91 Raffinate Pit # 4

* All semi-volatile organics were analyzed by GC/MS on either or both of the
instruments listed below.

Hewlett-Packard MSD Inst. ID. 7001
Hewlett-Packard MSD Inst. ID. 7004

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.

Extraction was performed on an appropriate volume of the leachate solution to yield
a detection level that is significantly below EPA’s maximum allowable concentration
limits for TCLLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
final volume of 2.0 ml unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

Two method blanks and one leachate blank were extracted and analyzed with the
sample batch and was found to be free of the TCLP compounds.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- Samples SD3702 and SD3704 had acid surrogate below acceptable QC limits on the
initial extraction and analysis. Both of these samples were reextracted and reanalyzed
where upon the acid surrogates remained below acceptable QC limits thus indicating
a probable matrix effect.

O14-
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS
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CLIENT: W.T.G.
LSDG: 1464B

SAMPLE(S): SD3701 7/8/91 Raffinate Pit # 1
SD3702 7/8/91 Raffinate Pit # 2
SD3703 7/11/91 Raffinate Pit # 3
SD3704 7/11/91 Raffinate Pit # 4

- Note: Matrix spike and matrix spike duplicate recoveries for hexachloroethane were
below the lower limit established in SW-846 Method 8270, however, they were within the
internally established limits of 14-82 % recovery. The MSD recoveries for 2.4.6-
Trichlorophenol and 2.4-Dinitrotoluene were slightly below those listed in Table 6 of SW-
846 Method 8270 but were within internally established QC limits of 17-95 % recovery
and &-98 9 recovery respectively.
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Client: WTG
LSDG: 14648B

Lab Sample ID: 1464801

TCLP - Volatile

Sample Receipt Date: July 30, 1991

Client Reference No.: M.K. Ferguson

Client Sample ID: SD3701

Volatile Surrogate Recovery Data

Surrogate Compound Percent Recovery QC Limits
Toluene-d8 102 88-110

Bromofluorobenzene 107 86-115

1,2-Dichloroethane-d4 109 76-114

D = Surrogate diluted out

*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.

Lower surrogate recoveries may indicate possible matrix effect and/or lower purge efficiency.
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Client. WTG Sample Receipt Date: July 30, 1991
LSDG: 1464B Client Reference No.. M.K. Ferguson
Lab Sample ID: 1464802 Client Sample ID: SD3702

Volatile Surrogate Recovery Data

TCLP - Volatile

Surrogate Compound Percent Recovery QC Limits
Toluene-d8 103 886-110

Bromofluorobenzene 110 86-115

1,2-Dichloroethane-d4 112 76-114

D = Surrogate diluted out
*** — Syrrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG:  1464B Client Reference No.: M.K. Ferguson
Lab Sample ID: 1464803 Client Sample ID: SD3703
Volatile Surrogate Recovery Data
TCLP - Volatile
Surrogate Compound Percent Recovery QC Limits
Toluene-d8 98 88-110
Bromofluorobenzene 95 86-115
1,2-Dichloroethane-d4 111 76-114

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.
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Client: WTG Sample Receipt Date:  July 30, 1997
LSDG: 1464B Client Reference No.: M.K. Ferguson
Lab Sampie ID: 1464804 Client Sample ID: SD3704
Volatile Surrogate Recovery Data
TCLP - Volatile
Surrogate Compound Percent Recovery QC Limits
Toluene-d8 99 88-110
Bromofluorobenzene 710 86-115
1,2-Dichloroethane-d4 111 76-114

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect and/or iower purge efficiency.
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Client: WIG Sample Receipt Date: July 30, 1991
LSDG: 1464B Client Reference No.. M.K. Ferguson
Lab Sample ID: Q1182702 Client Sample ID. ZHE Blank
Volatile Surrogate Recovery Data
TCLP - Volatile
Surrogate Compound Percent Recovery QC Limits
Toluene-d8 102 88-110
Bromofluorobenzene 114 86-115
1,2-Dichloroethane-d4 112 76-114

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to purging to monitor the purge efficiency.
Lower surrogate recoveries may indicate possible matrix effect andjor lower purge efficiency.
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Client: WTG Sample Receipt Date: July 30, 19917
LSDG: 14648 Client Reference No.. M.K. Ferguson
HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 28, 1990)
TCLP - Volatile
Lab Sample ID Q1182702
Ciient Sample ID ZHE Blank
e e Maximum
TCLP Toxicity . Concentration
Level

Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 7100.0 < 0.005
Chioroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methyl! ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chloride, mg/L 0.2 <0.010
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Volatile QC Spike Data
Client: WTG Client Sample ID: SD3701
Lab Sample ID: 1464801 Client Reference No.: M.K. Ferguson
Compound Matrix Spike Matrix Spike Duplicate | % Recovery | Relative Percent Difference
% Recovery % Recovery QC Limits * RPD
Benzene 102 105 37-151 3.2
Carbon Tetrachloride 102 107 70-140 5.1
Chilorobenzene 101 105 37-160 3.3
Chloroform 105 109 571-138 4.5
1.2-Dichloroethane 112 117 49-155 4.6
1,7-Dichloroethylene 91 95 D-234 4.7
Methy! ethyl ketone 157 149 NA 4.7
Tetrachloroethylene 94 98 64-148 4.1
Trichloroethylene 96 98 71-157 2.3
Vinyl Chloride 80 83 D-251 4.2

* These limits are based upon Table 6, SW-846, Method 8240.
NA = Not Applicable; no limits in Table 6.
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Client: WTG Sample Analysis Date: September 3,19917

LSDG: 1464B Client Reference No.. M.K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

TCLP - Semi-Volatile

Lab Sample ID Q177183006
Client Sample ID Method Blank
.............. Maximum
TCLP Toxicity Concentration
Leve/
o-Cresol, mg/L 200.0 <0.02
m-Cresol. mg/L 200.0 <0.02
p-Cresol, mg/L 200.0 <0.02
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 <0.02
2.4-Dinitrotoluene. mg/L 0.13 <0.02
Hexachlorobenzene, mg/L 0.13 <0.02
Hexachlorobutadiene, mg/L 0.5 <0.02
Hexachloroethane. mg/L 3.0 <0.02
Nitrobenzene. mg/L 2.0 <0.02
Pentachlorophenol, mg/L ' 700.0 <0.10
Pyridine, mg/L 5.0 <0.02
2.4,5-Trichlorophenol, mg/L 400.0 <0.10
2.4,6-Trichloropheno!, mg/L 2.0 <0.02
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Client: WTG Sample Analysis Date: September 3,1991
LSDG: 1464B Client Reference No.: M.K. Ferguson
HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 28, 1890)
TCLP - Semi-Volatile
Lab Sample ID Q11827017
Client Sampie ID Leachate Blank
—————— — Maximum
TCLP Toxicity Concentration
Level
o-Cresol, mg/L 200.0 <0.02
m-Cresol, mg/L 200.0 <0.02
p-Cresol, mg/L 200.0 <0.02
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mgjL 7.5 <0.02
2,4-Dinitrotoluene, mg/L 0.13 <0.02
Hexachlorobenzene, mg/L 0.13 <0.02
Hexachlorobutadiene, mg/L 0.5 <0.02
Hexachloroethane, mg/L 3.0 <0.02
Nitrobenzene, mg/L 2.0 <0.02
Pentachiorophenol, mg/L 100.0 <0.70
Pyridine, mg/L 5.0 <0.02
2,4.5-Trichlorophenol, mg/L 400.0 <0.10
2.4,6-Trichlorophenol, mg/L 2.0 <0.02

o
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Semivolatile Surrogate Recovery Data

Client: WTG Ciient Ref. No.:  M.K. Ferguson
Lab Sample ID: 1464B01 Client Sample No.: SD3701
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 59 35-114
2-Fiuorobipheny! 56 43-116
Terphenyl-d14 87 33-141
Phenol-d6 36 10-94
2-Fluorophenol 38 21-100
2,4,6-Tribromophenol 49 10-123
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.
Attachment A
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Semivolatile Surrogate Recovery Data
Client: WITG Ciient Ref. No..  M.K. Ferguson
Lab Sample ID: 1464802 Client Sample No.: SD3702
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 56 35-114
2-Filuorobipheny! 58 43-116
Terphenyl-c14 76 33-141
Phenol-06 o] 10-94 rxrw
2-Fluoropheno/ 0 21-100 rwx
2,4,6-Tribromophenol 4 10-123 fallale

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sampie prior 1o extraction 1o monitor the extraction efficiency.
Lower surrogale recoveries may indicate possible matrix effect on the extraction procecure.

'\’\")

A

Arachment A



Ecotek

ZocTen L@D07800y Senvces nzor

Semivolatile Surrogate Recovery Data
Client: WTG Client Ref. No.:  M.K. Ferguson
Lab Sample ID: 1464803 Client Sample No.: SD3703
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 59 35-114
2-Fluorobipheny! 60 43-116
Terphenyl-d14 74 33-141
Phenol-dé 25 10-94
2-Fluorophenol! 29 21-100
2,4,6-Tribromophenol 43 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

Attachment A
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Semivolatile Surrogate Recovery Data

Client: WTG Client Ref. No.:  M.K. Ferguson
Lab Sample ID: 1464804 Client Sample No.: SD3704
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 54 35-114
2-Fluorobipheny! 54 43-116
Terphenyl-d14 61 33-141
Phenol-dé g 10-94 *x %
2-Fluorophenol 10 21-100 *xx
2,4,6-Tribromopheno/ 31 10-123
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedgure.
Attachment A
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Semivolatile QC Spike Data
Client: WTG Client Sample ID: SD3701
Lab Sample ID: 1464801 Client Reference No.. M.K.Ferguson
Method: 8270
Compound Matrix Spike Matrix Spike Duplicate % Recovery | Relative Percent Difference

% Recovery % Recovery QC Limits * RPD

Total Cresol*, mg/L 42.8 31.8 NA 29.4

1,4-Dichlorobenzene, mg/L 45.8 42.2 37-106 8.1
2,4-Dinitrotoluene, mg/L 48.3 44.2 48-127 10.9
.sHexach/orobenzene, mg/L 67.3 59.9 8-142 11.6
Hexachlorobutadiene, mg/L 43.7 41.8 38-102 4.4
Hexachloroethane, mg/L 44.3 40.2 55-100 9.6
Nitrobenzene, mg/L 60.0 56.0 54-158 6.9
Pentachlorophenol, mg/L 65.2 51.2 38-152 24.0
Pyridine, mg/L 42.0 40.7 NA 3.3
2.4,5-Trichlorophenol, mg/L 36.0 28.9 NA 21.7
2.4,6-Trichlorophenol, mg/L 60.4 48.7 52-129 21.5

* Based upon SW-846, Method 8270, Table 6
D = Detected
NA= Not available
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464B Method: SW-846 Method 8080
TCLP PESTICIDES
MATRIX SPIKE RECOVERY
LSDG No: 1464B01 Client Sample ID: SD3701
Spike Sample MS MS QC.
Compound Added Concentration Concentration % Limits
(mgrkg) (mg/kg) (mg/kg) Recovery
Lindane 0.0020 <0.00017 0.0020 99 19-140
Heptachior 0.0020 <0.00034 0.0027 136# 34-111
Endrin 0.0040 <0.00034 0.0047 7118 30-147
Methoxychior 0.020 <(0.0034 0.025 124 *
Chlordane 0.020 <(0.0068 0.0042 212# 45-119
Toxaphene 0.13 <0.017 0.14 107 41-126

* = Not established
# = Qutside QC Limits

IR 3
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Client: WTG Sample Receipt Date: July 30, 1991
LSDG: 1464B Method: SW-846 Method 8080
TCLP PESTICIDES
BLANK SPIKE RECOVERY
Spike Blank BS BS QC.
Compound Added Concentration Concentration % Limits
{mglkg) (mglkg) (mglkg) Recovery
Lindane 0.0083 <0.0017 0.0076 91 18-7140
Heptachlor 0.0083 <0.0033 0.011 133# 34-111
Endrin 0.017 <0.0033 0.015 92 30-147
Methoxychlor 0.083 <0.033 10 122 *
Toxaphene 0.83 <0.17 0.784 94 41-126
Chlordane 0.083 <0.067 0.084 101 45-119

* = Not established
# = Outside QC Limits
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Client: WTG Sample Receipt Date:  July 30, 1991
LSDG: 14648 Client Reference No.: M. K. Ferguson
ANALYTICAL RESULTS

TCLP PESTICIDE SURROGATE RECOVERY

Lab Sampie Client Sample DBC QC
ID D (% Recovery) Limits

146401 SD3701 132 24 - 150
146402 SD3702 129 24 - 150
7146403 SD3703 127 24 - 150
146404 SD3704 739 24 - 150
Blank N/A 122 24 - 150
Leaching Blank N/A 134 24 - 150
Blank Spike N/A 126 24 - 150
Blank Spike Dup N/A 131 24 - 150
146401 MS SD3701 118 24 - 150
146401MSD SD3701 128 24 - 150

DBC = Dibutylchlorendate
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Client: Waste Technology Group Sample Receipt Date: August 27, 1991

LSDG: 14648 Method: EPA SW-846 - 8150

Lab Sample ID: 1464801 Client Sample ID: SD3701

HERBICIDE
MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

* = Not established

Spike Sample MS MS
Compound Added Concentration Concentration %
(mg/l) (mg/l) (mg/l) Recovery
2,4-D 0.0317 <0.073 0.039 126
SILVEX 0.0063 <(0.0025 0.0046 74
Spike MSD MSD
Compound Added Concentration % ARPD
(mg/l) (mg/l) Recovery
2.4-D 0.038 0.02 52 83
SILVEX 0.0077 0.0045 58 24
QC Limits
% RPD % Spike Recovery
* 50- 150
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Client: Waste Technology Group Sample Receipt Date:  August 27, 1991
LSDG: 14648 Client Reference No.: M.K. Ferguson
ANALYTICAL RESULTS
HERBICIDE SURROGATE RECOVERY
Lab Sample Client Sample 2,4,5-T QC
D iD (% Recovery) Limits
1464B-01 SD3701 100 50- 150
1464B-02 SD3702 710 50- 150
1464B-03 SD3703 60 50 - 150
1464B-04 SD3704 716 50- 150
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Client: Waste Technology Group

Sample Receipt Date: August 27, 19917

LSDG: 14648 Method: EPA SW-846 - 8150
HERBICIDE
BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY
Spike Blank 8BS BS
Compound Added Concentration Concentration %
(mg/l) {mgll) {mg/l) Recovery
2,4-D 0.0025 <(0.0063 0.0041 165
SILVEX 0.0005 <0.0013 0.0007 132
Spike B8SD BSD
Compound Added Concentration % RPD
(mg/l) (mgll) Recovery
2,4-D 0.0025 0.0043 172 4
SILVEX 0.0005 0.0008 158 19
QC Limits
% RPD % Spike Recovery
* 50-150
* = Not established
aEA)
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September 11, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter please find the completed analvtical results, which includes
the metals analysis, for the sample(s) received July 27, 1991.

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer
to LSDG number 1464B in future correspondence.

Sincerely,

/E OTEK LABORATORY SERVICES, INC

et LAY

Donald L. Dihel
Quality Assurance Manager

Mol

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/crb

QUALITY CONSCIOUS, QUICK TO RESPOND

Prinied on Recyciec Paper
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Client: Waste Technology Group Sample Receipt Date: August 27, 1991

LSDG: 14648 Client Reference No.: M. K. Ferguson

HAZARDQUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 146401
Client Sample 1D SD3701
e Maximum
TCLP Toxicity } Concentration
Level
Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methyl ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mg/L 07 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chloride, mg/L 0.2 <0.010
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Page 1 of 2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID S 146401
.Client Sampie ID e SD3701
R —— : P Maximum
TCLP Toxicity afs Concentration
) ‘ Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.7100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L - : 2.0 < 0.020
Endrin, mg/L 0.02 <0.00034
Lindane, mg/L 0.4 <0.00017
Methoxychlor, mg/L 10.0 ’ <0.0034
Toxaphene, mg/L 0.5 <0.017
Chlordane, mg/L 0.03 <0.0068
Heptachlor, mg/L - 0.008 <0.00034
2,4-D, mgjL 10.0 <(0.0080
2,4,5-TP Silvex, mg/L 1.0 <0.0016
Arsenic, mg/L As 5.0 8.84
Barium, mg/L Ba 100.0 0.373
Cadmium, mg/L Cd 1.0 0.127
Chromium, mg/L Cr 5.0 <0.003
Lead, mg/L Pb 5.0 <0.022
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.055
Silver, mg/L Ag 5.0 0.028
Page 2 of 2
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Client: Waste Technology Group Sample Receipt Date: August 27, 1991

LSDG: 1464B Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 7146402
Client Sampie 1D SD3702
-------------- Maximum
TCLP Toxicity Concentration
Level
Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,71-Dichloroethylene, mg/L 0.7 < 0.005-
Methyl ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mg/L : 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chloride, mg/L 0.2 ‘ <0.070
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L - 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachiorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Page 10f 2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

LabSampleiD . ' 146402
Client Sample ID SD3702
S Maximum
TCLP Toxicity , Concentration
‘ Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00022
Lindane, mg/L 0.4 <0.00011
Methoxychlor, mg/L 10.0 <0.0022
Toxaphene, mg/L 0.5 <0.011
Chlordane, mg/L 0.03 <0.0044
Heptachlor, mg/L 0.008 <0.00022
2,4-D, mg/L 70.0 <0.0063
2,4,5-TP Silvex, mg/L 1.0 <0.0013
Arsenic, mg/L As 5.0 1.68
Barium, mg/L Ba 100.0 0.241
Cadmium, mg/L Cd 1.0 0.035
Chromium, mg/L Cr 5.0 <0.003
Lead, mg/L Pb 5.0 <0.022
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.072
Silver, mg/L Ag 5.0 <0.004
Page 2 of 2
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Client: Waste Technology Group Sample Receipt Date: August 27, 1991

LSDG: 1464B Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID | R : 146403
Client Sample ID - SD3703
S Maximum
TCLP Toxicity Concentration
Level

Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L : 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
. Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,1-Dichloroethylene, mg/L 0.7 < 0.005
Methy! ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mgj/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Viny! Chloride, mg/L 0.2 <0.010
o-Cresol, mg/lL 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L : 200.0 < 0.020

Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
. Hexachlorobutadiene, mg/L 0.5 < 0.020

Page 10f2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID o 146403
Client Sample 1D SD3703
— - - Maximum
TCLP Toxicity ‘ Concentration
’ Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00022
' Lindane, mg/L 0.4 <0.00011
Methoxychlor, mg/L 10.0 <0.0022
Toxaphene, mg/L 0.5 <0.011
Chlordane, mg/L 0.03 <0.0044
Heptachlor, mg/L 0.008 <0.00022
2,4-D, mg/L 10.0 <0.0071
2,4,5-TP Silvex, mg/L 1.0 <0.0014
Arsenic, mg/L As 5.0 6.57
Barium, mg/L Ba 100.0 0.371
Cadmium, mg/L Cd 1.0 3.27
Chromium, mg/L Cr 5.0 <0.003
Lead, mg/L Pb 5.0 0.055
Mercury, mg/L Hg 0.2 0.0006
Selenium, mg/L Se 1.0 0.219
Silver, mg/L Ag 5.0 . <0.004
o
Page 2 of 2
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Client: Waste Technology Group

Sample Receipt Date: August 27, 1991

LSDG: 1464B Client Reference No.: M. K. Ferguson
HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)
Lab Sample ID 146404
‘Client Sample ID SD3704
-------------- Maximum
TCLP Toxicity Concentration
Level
Benzene, mg/L 0.5 < 0.005
Carbon Tetrachloride, mg/L 0.5 < 0.005
Chlorobenzene, mg/L 100.0 < 0.005
Chloroform, mg/L 6.0 < 0.005
1,2-Dichloroethane, mg/L 0.5 < 0.005
1,7-Dichloroethylene, mg/L 0.7 < 0.005
Methyl ethyl ketone, mg/L 200.0 < 0.100
Tetrachloroethylene, mg/L 0.7 < 0.005
Trichloroethylene, mg/L 0.5 < 0.005
Vinyl Chioride, mg/L 0.2 <0.070
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Page 1 0of 2
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HAZARDOUS WASTE CHARACTERISTICS (cont.)

Lab Sample ID . , 146404
Client Sample 1D : . SD3704
——— . Maximum
TCLP Toxicity e Concentration
Level
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Endrin, mg/L 0.02 <0.00018
Lindane, mg/L 0.4 <0.000091
Methoxychlor, mg/L 10.0 <0.0018
Toxaphene, mg/L 0.5 <0.0091
Chlordane, mg/L 0.03 <0.0036
Heptachlor, mg/L 0.008 <0.00018
2,4-D, mg/L 10.0 <0.0128
2,4,5-TP Silvex, mg/L 1.0 <0.0026
Arsenic, mg/L As 5.0 0.178
Barium, mg/L Ba 100.0 120
Cadmium, mg/L Cd 1.0 0.178
Chromium, mg/L Cr 5.0 <0.003
Lead, mg/L Pb 5.0 0.692
Mercury, mg/L. Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 <0.023
Silver, mg/L Ag 5.0 <0.004
Page 2 of 2
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Metals analysis was performed on LSDG 1464B using SW-846, Method 6010 1CP-
AES and 7470 CVHG yielding the results listed on the attached data table. All method
blank, duplicate sample and matrix spike recovery QC data was within acceptable control

limits with the following exceptions.

1) Matrix spike recovery was within acceptable limits for all elements except for the
following: Arsenic, Barium Lead and Silver. Matrix blank spike sample was within
acceptable control limits for all elements.

2) The metals spiked sample was within acceptable control limits for all elements
except Lead. A post-digestion spike for Lead was within acceptable control limits.

3) Matrix spike recovery for mercury was below acceptable control limits. Prepared
spike gave a recovery of 98.5%.



=Colek

EcoTek Lavoratory Services Inc

o
3

r

-1
o WIS

r

o

=

METALS
QC

12



=colsk

“HIHIIIII

Ecolek Laboratory Services Incorporated

Client: Waste Technology Group

Sample Receipt Date: August 27, 1991

LSDG: 14648 Client Reference No.: M.K. Ferguson
~ Duplicate Analytical Results
TCLP - Metals
Lab Client Analyte Date  Sample | Duplicate
Sample ID Sample ID of Result Result %RPD
Analysis (mg/l) (mg/l)
1464B01 SD3701 Arsenic 9/10/91 8.84 8.72 1.4
1464801 SD3701 Barium 9/10/91 0.373 0.370 0.7
1464801 SD3701 Cadmium 9/10/91 0.127 0.126 1.2
1464801 SD3701 Chromium 9/10/91 <0.003 <0.003 0.0
1464801 SD3701 Lead 9/10/91 <0.022 <0.022 0.0
1464B02 SD3702 Mercury 9/5/91 <0.0002 <0.0002 0.0
1464801 SD3701 Selenium 9/10/91 0.0547 0.035 47.8
1464B01 SD3701 Silver 9/10/91 <0.022 <0.022 0.0
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Client: WTG Sample Receipt Date: August 27, 1991
LSDG: 1464B : Client Reference No.: M. K. Ferguson
BLANK ANALYTICAL RESULTS

TCLP - Metals

Preparation Blank Concentration
(mgll)
Arsenic <0.014
Barium <0.002
Cadmium <0.001
Chromium <0.003
Lead <0.022
Mercury <0.0002
Selenium <0.023
Silver <0.004

e
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Client: Waste Technology Group

Sample Receipt Date: August 27, 1991

015

LSDG: 14648 Client Reference No.: M.K. Ferguson
LCS/LCSD ANALYTICAL RESULTS
TCLP - Metals
Spiked % Spike Duplicate Spike % Spike
Spike Compound Spike Amount Result Recovery Result Recovery %RPD
(mgll) (LCS) (LCS) (LCSD) (LCSD)
(mgll) (mgll)

Arsenic 1.0 0.946 94.6 0.953 95.3 0.7
Barium 1.0 0.968 96.8 0.951 95.1 1.8
Cadmium 1.0 0.936 93.6 0.929 92.9 0.8
Chromium 1.0 0.941 94.1 0.933 93.3 0.9
Lead ﬂ..o 0.918 91.8 0.920 93.0 0.2
Mercury 0.004 0.00443 110.8 0.0045 112.5 1.6
Selenium 1.0 0.939 93.9 0.946 94.6 0.7
Silver 1.0 0.966 96.6 0.954 95.4 1.2

LCS = Laboratory Control Standard (water matrix spike)

LCSD = Laboratory Control Standard Duplicate (water matrix spike duplicate)
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Client: Waste Technology

LSDG: 1464B

Lab Sample ID: 1464801
Client Sample ID: SD3701

Group

MS/MSD ANALYTICAL RESULTS

TCLP - Metals

Client Reference No.: M.K. Ferguson

Sample Receipt Date: August 27, 1991

016

Unspiked Spiked % Spike Duplicate Spike % Spike
Spike Compound Spike Amount Sample Result Sample Result Recovery Sample Result Recovery %RPD
(mgll) (mgll) (MS) (MS) (MSD) (MSD)
(mgll) (mgll)

Arsenic 1 8.84 9.41 57.2 9.50 65.9 1.0
Barium 1 0.373 0.687 31.4 0.609 23.6 12
Cadmium 1 0.127 0.926 79.9 0.920 79.3 0.1
Chromium 1 <0.003 0.75 75.0 0.741 74.1 1.2

Lead 1 <0.022 0.585 58.5 0.54 54.0 8

Mercury 0.001 <0.0002 0.0002 20 0.0002 20 0
Selenium 1 0.0547 0.896 84.2 0.869 81.5 3.1
Silver 1 <0.022 0.475 47.5 0.449 44.9 5.6
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November 8, 1991 /7

Mr. Rafael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

The attached LSDG 1464E includes data for sample analyses that were not previously
requested under completed milestone LSDG's (B&C). Samples 1464B-05 and 1464B-06 are
baseline TCLP analvsis for quarry soil and surface soil samples, respectively. ~ Sample
1464C-05 is the solidified quarry soil sample after 14 days stabilization. For laboratory
administrative purposes, the samples being analyzed have been assigned the following
designators:

Client Sample No.: Lab Sample ID:
1464B-05 1464E-01
1464B-06 1464E-02
1464C-05 1464E-03

Both sample ID’s are included on each page of the report.

Please contact Skip Cloninger at (404)244-0827 if vou have any questions. Also, please refer
to LSDG number 1464E in future correspondence.

Sincerely,
ECOTEK LABORATORY SERVICES, INC.

Donald L. Dikel
Quality Assurance Manager

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS, QUICK TO RESPOND
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‘ CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT: WTG

LSDG: 1464E
SAMPLE(S): 1464B-05, 1464B-06, 1464C-05

* All semi-volatile organics were analyzed by GC/MS on one or more of the
instruments listed below.

Hewlett-Packard MSD Inst. ID. 7001
Hewlett-Packard MSD Inst. ID. 7004

*  Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.
grapny P puiary

Extraction was performed on an appropriate volume of the leachate solution to vield
a detection level that is significantly below EPA’s maximum allowable concentration
. limits for TCLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
final volume of 1.0 ml unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

* A leachate blank was extracted and analyzed with the sample batch and was found
to be free of the TCLP compounds.

* The following exceptions and/or considerations should be noted for the sample group
contained within.

- Samples 1464B-05 and ORNL-QS-1 were reanalyzed using a 20x and 5x dilution
respectively in order to get the Nitrobenzene concentration within the calibration
range (for sample 1464B-05; 2,4-Dinitrotoluene was initially over the calibration range

. in addition to Nitrobenzene). For this reason, the PQL has been elevated by the
respective factor for the analyte(s).
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Page 2

CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT: WTG LSDG: 1464E
- The 2-Fluorophenol surrogate recovery was below the QC limit for sample 1464B-
05. Upon reanalysis, the surrogate was diluted out. All other surrogate recoveries
were within acceptable QC limits.

- Levels of 1,3,5-Trinitrobenzene (TNB) and 2,4,6-Trinitrotoluene (TNT) and 1.3-
Dinitrobenzene (DNB) were detected in sample 1464B-05; sample ORNL-QS-1
showed levels of TNB and DNB as well. Other non-TCLP target analytes were
detected in the samples but not reported.
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,1990
Client: WTG - Client Sample No.: 14648-05
Lab Sample ID:  1464E01 Client Reference No.: M.K.Ferguson
Matrix: Water Date Received: October 21, 1991
Dilution Factor: 1 Date Extracted: QOctober 25, 1991
CAS Number Compound Name Result PQL MCL Note
mg/l mg/! mg/!
106467 1,4-Dichlorobenzene BOL 0.010 7.5
95487 2-Methylphenol BQOL 10.010 200
108394 3-Methyiphenol BOL 0.010 200
106445 4-Methylphenol BQL 0.070 200
NA Total-Methylphenol BOL 0.010 200
67721 Hexachloroethane BQL 0.070 3.0
98953 Nitrobenzene 3.010 0.194 2.0
87683 Hexachlorobutadiene BOL 0.010 0.5
88062 2.4,6-Trichloropheno! BOL 0.010 2.0
95954 2,4,5-Trichlorophenol BQL 0.049 400
121142 2,4-Dinitrotoluene 0.953 0.194 0.13
118741 Hexachlorobenzene BQL 0.010 0.13
87865 Pentachlorophenol B8QL 0.049 100
110861 Pyridine BQL 0.010 5.0
MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = |ndicates an estimated value when the mass spectral data indicate the presence of a

compound that meets the identification criteria in which the result is less than the practical

quantitation limit but greater than zero.

Page 1 of 1




I”lllll"lll

=cofzk

tcolek Laporatory Services ing

S

o

rporat

Semivolatile Surrogate Recovery Data

Lab Sample ID: 1464E01 Client Sample No.: 14648-05
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 55 35-114
2-Fluorobiphenyl! 78 43-116
Terphenyl-d14 79 33-141
Phenol-d6 17 10- 94
2-Fluorophenol 13 21-100 ool
2,4,6-Tribromophenol 50 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

Attachment A
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,1990
Ciient.: WTG Client Sample No.: 1464B-06
Lab Sample ID: 1464E02 Client Reference No.: M.K.Ferguson
Matrix:  Water Date Received: October 21, 1991
Dilution Factor: 1 . Date Extracted: October 25, 1991
CAS Number Compound Name Result PQL MCL Note
mg/l mg/l mg/l
106467 1,4-Dichlorobenzene B80L 0.070 7.5
95487 2-Methyipheno! BQL 0.070 200
108394 3-Methylphenol BOL 0.010 200
106445 4-Methylphenol BQL 0.010 200
NA Total-Methylphenol BOL 0.010 200
67721 Hexachloroethane BQL 0.010 3.0
98953 Nitrobenzene 0.003 0.010 20 |*
87683 Hexachiorobutadiene BQL 0.070 0.5
88062 2,4,6-Trichloropheno! BOL 0.010 2.0
95954 2,4,5-Trichlorophenol BQL 0.049 400
121142 2,4-Dinitrotoluene BOL 0.010 0.13
118741 Hexachlorobenzene BOL 0.010 0.13
87865 Pentachlorophenol! BQL 0.049 100
110861 Pyridine BQL 0.010 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = [ndicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is iess than the practical
quantitation limit but greater than zero.

Page 10f 1
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Semivolatile Surrogate Recovery Data
Lab Sample ID: 1464E02 Client Sample No.: 1464B-06
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 53 35-114
2-Fluorobipheny! 58 43-116
Terphenyl-d14 71 33-141
Phenol-d6 36 10- 94
2-Fluorophenol 35 21-100
. 2,4,6-Tribromophenol 44 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

Attachment A
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September 23, 1991

Mr. Raphael Soto
% .~ Technology Group
™0 Crescent Centre Parkway

n
Y

scacr, GA 30084

Dear Mr. Soto:
__1:e.w.ed along with this letter are the results for the sample(s) received September 9, 1991.

Please contact Craig Johnson at (404)244-0827 if vou have any questions. Also, please refer
to LSDG number 1464C in future correspondence.

+i.{I'K LABORATORY SERVICES, INC.

Taa X e
Donald L. Dihel
Quality Assurance Manager

11//%-————
*.+'. Ruchanan
. 2tory Manager

ab

it osuies.
2 MBem

A A VTN AN L T TR C T T
QUALITY CONSCIOUS. QUIC TO RESPOND
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' EcoTek Laporatory Services Incorporat
Loat: WIG Sample Receipt Date: September 9, 1991
LSNG: 1464C Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

, Lab Sample ID : 1464C01
‘ Client Sample 1D ORNL RP# 1-1
e Maximum
l TCLP Toxicity Concentration
i Level
| |v.iesol, mglL 200.0 < 0.020
in-Cresol, mg/L 200.0 < 0.020
i p-Cresol, mg/L 200.0 < 0.020
. I i vial Cresol*, mg/L 200.0 NA
.| 1.4 Dichlorobenzene, mg/L 7.5 < 0.020
~ Uinitrotoluene, mgj/L 0.13 < 0.020
| ‘zxachlorobenzene, mg/L 0.13 < 0.020
|Hexachlorobutadiene, mg/L 05 < 0.020
‘ [ iexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 700.0 < 0.100
" iidine, mg/L 5.0 ' < 0.020
2,4.5-Trichlorophenol, mg/L B 400.0 < 0.700
s »E.S-Trich/oropheno/, mg/L 2.0 < 0.020
ir,f«,;s:enic, mg/L As 5.0 <0.014
jbarium, mg/L Ba 100.0 1.10
‘ !Cao’mium, mg/L Cd 1.0 <0.001
% !Chromium, mg/L Cr 5.0 0.136
? Lsad, mg/L Pb 5.0 <0.022
’ Mercury, mglL Hg 0.2 <0.0002
i 1Selenium, mg/L Se 7.0 0.0263
‘ | [Siver, mg/L Ag 5.0 <0.004

* = [f the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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il WTG Sample Receipt Date: September 9, 1991

1.SD@G: 1464C Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 1464C02
Client Sample 1D ORNL RP# 2-1
--------------- Maximum
TCLP Toxicity Concentration
L Leve/

[ ju-Lresol, mg/L 200.0 < 0.020
m-Cresol, mgiL 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020

. Total Cresol*, mg/L 200.0 NA
'ii, Dichlorobenzene, mg/L 7.5 < 0.020
- Dinitrotoluene. mg/L 0.13 < 0.020
Hexachiorobenzene, mg/L 0.13 < 0.020
ﬁgg{acmorobutad/ene, mg/L 0.5 < 0.020
irlexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
" yridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
: ;;»S-Trich/oropheno/, mg/L 2.0 < 0.020
Lo diC, mg/L AS 5.0 0.0163

Barnum, mg/L Ba 700.0 1.87
! :cimium, mg/L Cd 1.0 <0.0017
i romium, mg/L Cr 5.0 0.00590
| !Zeac‘, mg/L Pb 5.0 <0.022
‘ \Mercury, mg/L Hg 0.2 0.0002
; l§_¢_/_en/’um, mg/L Se 1.0 0.0259
‘ | siiver, mg/L Ag 5.0 <0.004

* = If the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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o, WTG Sample Receipt Date: September 8, 1891

1LSDNG:  1464C Client Reference No.: M. K. Ferguson

HAZARDQOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 1464C03
Client Sample ID ORNL RP# 3-1
--------------- Maximum
TCLP Toxicity Concentration
.= Level
|o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4 -Dichlorobenzene, mg/L 7.5 < 0.020
- .4 Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.713 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.700
Fyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.700
2 4,6-Trichlorophenol. mg/L 2.0 < 0.020
’ :'_,_",v:;an/'c. mg/L As 5.0 0.0366
iua/'ium, mg/L Ba 100.0 3.37
! !C;’{_dmium, mg/L Cd 1.0 <1.0
’, Zi;"nromium, mg/L Cr 5.0 0.0241
| .[/:ead, mg/L Pb 5.0 <0.022
' Mercury, mg/L Hg 0.2 <0.0002
i (Selenium, mg/L Se 1.0 0.0259
’ [Silver, mg/L Ag 5.0 <0.004

* = [f the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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Sample Receipt Date: September 9, 1991

Client Reference No.. M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS

(40 CFR 261, June 29, 1990)

.

Lab Sample ID 1464C04
Client Sample 1D ORNL RP# 4-1
-------------- Maximum
TCLP Toxicity Concentration
_— Leve/

i o-Cresol, mg/L 200.0 < 0.020
m-Ciesol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-1)ichlorobenzene, mg/L 7.5 < 0.020
2.4-Dinitrotoluene, mg/L 0.13 < 0.020
{ lexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
¢+ iexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100
wridine, mgl/L 5.0 < 0.020
2.4,5-Trichlorophenol, mg/L 400.0 < 0.700

- {2.4,6-Trichiorophenol, mg/L 2.0 < 0.020

| nic, mg/L As 5.0 0.0321
sarium, mg/L Ba 100.0 12.0
Cadmium, mg/L Cd 1.0 0.0018

* hromium, mgi/L Cr 5.0 0.0098
! 2ad, mg/L Pb 5.0 <0.022
|Mercury, mg/L Hg 0.2 <0.0002
[ga/en/um, mg/L Se 1.0 0.0255

5.0 <0.004

| iouver, mg/L Ag
l -

« = If the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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~\SE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS

USING EPA SW-846 METHOD 8270 PROTOCOLS

CiAENT:  W.T.G.

LSDG: 1464C

SAMPLE(S): ORNL RP #1-1, #2-1, #3-1, #4-1,

*®

A1l semi-volatile organics were analyzed by GC/MS on the instrument listed below.
Hewlett-Packard MSD Inst. ID. 7001
“hromatography was performed on a 30m J & W fused silica DB-5 capillary column.

Fxtraction was performed on an appropriate volume of the leachate solution to yield
. Jetection level that is significantly below EPA’s maximum allowable concentration
i:aits for TCLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
wunal volume of 1.0 or 2.0 ml to achieve the necessary PQL unless stated otherwise.

.= reports of the semi-volatile TCLP compounds identified and quantified in the
-amples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
uantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

One method blank and one leachate blank were extracted and analyzed with the
sample batch and was found 1o be free of the TCLP compounds.

“he following exceptions and/or considerations should be noted for the sample group
ontained within.

Matrix spike (MS) and matrix spike duplicate (MSD) recoveries for
‘{exachloroethane and 2.4-Dinitrotoluene were below the lower limit established in
SW-846 Method 8270: however. they were within the internally established limits of
14-82 % and 6-99 % recovery respectively. The MS and MSD recoveries for
Pentachlorophenol were outside the SW-846 limits. The MS recovery was within the
1aboratory limits of 3-63 % recovery: however, the MSD recovery was still outside
acceptable limits. 2.4.6-Trichlorophenol MSD recovery was below those listed in
Table 6 of SW-846 Method 8270 but were within internally established QC limits of
23-76 % recovery.
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Metals analysis was performed on LSDG 1464C using SW-846, Method 6010 ICP-
'd 7470 CVAA vyielding the results listed on the attached data table. All method

harl duplicate sample and matrix spike recovery QC data was within acceptable control
~ith the following exceptions.

1 The LCSMS and LCSMSD exhibited low recoveries for Silver, at 47.3% and
46.5% respectively. However, the spike sample recovery for Silver was within
acceptable limits. <

/

2) The recovery for Mercury in the extraction spike and’extraction spike
duphcate failed low at 22.9% and 23.1% respectively.”" The recovery for
Barium in the extraction spike. 1464COIMS, failed low, at 72.0%. The
extraction spike duplicate, 1464C01MSD. was within acceptable comrol limits.
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| Semivolatile QC Spike Data
Client: WTG Client Sample ID: ORNL RFP #1-1
!ab Sample ID: 1464C01 Client Reference No.: M.K. Ferguson

Method: TCLP, 8270

B idipound Matrix Spike Matrix Spike Duplicate % Recovery Relative Percent Difference
% Recovery % Recovery QC Lmits * - RPD
;_,_r;,_.;__‘_ gl 53.7 443 NA 19.3
! 1.4-Dichlorobenzene, mg/L 53.2 46.2 37-106 14.1
..1 e, mgiL 47.2 40.0 48-127 16.3
_Jexachlornbanzene, mg/L 70.0 62.7 8-142 70.9
Hexachlorobutadiene, mg/L 45.9 39.1 38-102 16.1
Hexa: ioroethane, mg/L 43.5 37.2 55-100 15.6
Nitrobenzene. mg/L 64.8 55.0 54-158 16.2
‘ 3 henol, mg/L 29.3 0.0 38-152 200.0
‘ St magll, 37.0 42.5 NA 13.9

. v et sohenol mgil 47.2 51.7 NA 9.1

1 17 Teimninrnphenol, mg/L 55.8 489 52-129 13.1

s uon SW-846, Method 8270, Table 6
D = Detected

S Ty available
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sient: WTG Sample Receipt Date: September 9, 1991

1.SDG: 1464C Client Reference No.. M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

s Lab Sample ID Q11909167

i ; Client Sample 1D . TCLP Blank

L ntemett Maximum

| TCLP Toxicity Concentration
L. Leve/

i o-Cresol, mg/L 200.0 < 0.020

| |rri-Cresol, mg/L 200.0 < 0.020
p-Creso!l, mg/L 200.0 < 0.020
I'ntal Cresol*, mg/L 200.0 NA
1.4 Dichlorobenzene, mg/L 7.5 < 0.020

i12,4-Dinitrotoluene, mg/L 0.13 < 0.020

! Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene. mg/L 0.5 < 0.020
Hexachioroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachlorophenol, mg/L 100.0 < 0.100

L iPyridine, mg/L 5.0 < 0.020
2,4.5-Trichlorophenol. mg/L 400.0 < 0.1700

| 12.4.6-Trichlorophenol, mgi/L 2.0 < 0.020

“ = [f the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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Cliernt: Waste Technology Group

LSDG: 1464C

SANFLE

Sample Receipt Date: September 9, 1991

Client Reference No

MMATRIX SPIKE ANALYTICAL RESULTS

TCLP - Metals

Lab Sample ID: 1464C01 (1464C02 for Mercury)

Lomple ID: ORNL RP# 1-1 (ORNL RP# 2-1 for Mercury)

.. M.K. Ferguson

Unspiked Spiked % Spike

Spike Compound Spike Amount Sample Result Sample Result Recovery

(mg/l) {mg/l) (S) (MS)
(mg/l)

. Arsenic 1 <0.014 0.937 93.7
| JSanum 1 1.10 1.91 81.0
Cadmium 1 <0.001 0.912 91.2
__Chromium 7 0.136 0.994 85.8
Lead 1 <0.022 0.874 87.4
Mercury 0.0017 <0.0002 1.05 105
~_Selenium 1 0.0263 0.987 96.1
Silver 7 <0.004 0.862 86.2
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. EcoTek Laboratory Services Incorporated

Client: WTG Sample Receipt Date: September 9, 19917

LSDG: 1464C Client Reference No.: M. K. Ferguson

BLANK ANALYTICAL RESULTS
TCLP - Metals

Preparation Blank Concentration
R (mall)
I Arsenic <0.074
Barium <0.002
o Cadmium 0.00120
. L Chromium <0.003
‘ Lead <0.022
? i B Mercury <0.0002
L o Selenium <0.023
| i Silver <0.004
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i Waste Technology Group Sampie Receipt Date: September 9, 1997

LSDG: 1464C Client Reference No.. M.K. Ferguson

Duplicate Analytical Results
TCLP - Metals

Lab Client Analyte Date Sample Duplicate
Sampie ID Sample ID of Resuit Result %RPD
Analysis (mg/l) (mg/l)
{14001 ORNL RP#1-1 Arsenic 9/20/91 <0.074 <0.074 0
B 1464C01 ORNL RP#1-1 Barium 9/20/91 1.10 1.09 0.9
1464C01 ORNL RP#1-1 Cadmium 9/20/91 <0.001 <0.001 0
i454C017 ORNL RP#1-1 Chromium 9/20/91 0.136 0.136 0
1454C01 ORNL RP#1-1 Lead 9/20/91 <0.022 <0.022 0
1434C01 ORNL RP#1-1 Mercury 9/18/91 <0.0002 <0.0002 0
i164CO01 ORNL RP#1-1 Selenium 9/20/91 0.0263 <0.023 NC
1464C01 ORNL RP#1-1 Silver 9/20/91 <0.004 <0.004 0

NC = Not Calculable
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November §, 1991 it

Mr. Rafael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200

Tucker, GA 30084

Dear Mr. Soto:

The attached LSDG 1464E includes data for sample analyses that were not previously
requested under completed milestone LSDG's (B&C). Samples 1464B-05 and 1464B-06 are
baseline TCLP analysis for quarry soil and surface soil samples, respectively. ~ Sample
1464C-05 is the solidified quarry soil sample after 14 davs stabilization. For laboratory
administrative purposes, the samples being analvzed have been assigned the following
designators:

Client Sample No.: Lab Sample ID:
1464B-05 1464E-01
1464B-06 1464E-02
1464C-05 1464E-03

Both sample ID’s are included on each page of the report.

Please contact Skip Cloninger at (404)244-0827 if vou have any questions. Also, please refer
to LSDG number 1464E in future correspondence.

Sincerely,
ECOTEK LABORATORY SERVICES, INC.

Donald L. Dihel
Quality Assurance Manager

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS, QUICK TO RESPOND
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT: WTG

LSDG: 1464E
SAMPLE(S): 1464B-03, 1464B-06, 1464C-03

* All semi-volatile organics were analyzed by GC/MS on one or more of the
instruments listed below.

Hewlett-Packard MSD Inst. ID. 7001
Hewlett-Packard MSD Inst. ID. 7004

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.

Extraction was performed on an appropriate volume of the leachate solution to yield
a detection level that is significantly below EPA’s maximum allowable concentration
limits for TCLP compounds unless stated otherwise.

Final extract concentration was performed bv the nitrogen blowdown technique to a
final volume of 1.0 ml unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

A leachate blank was extracted and analyzed with the sample batch and was found
to be free of the TCLP compounds.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- Samples 1464B-05 and ORNL-QS-1 were reanalyzed using a 20x and 5x dilution
respectively in order to get the Nitrobenzene concentration within the calibration
range (for sample 1464B-05; 2,4-Dinitrotoluene was initially over the calibration range
in addition to Nitrobenzene). For this reason, the PQL has been elevated by the
respective factor for the analvte(s).
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT: WTG LSDG: 1464E

- The 2-Fluorophenol surrogate recovery was below the QC limit for sample 1464B-
05. Upon reanalysis, the surrogate was diluted out. All other surrogate recoveries
were within acceptable QC limits.

- Levels of 1,3,5-Trinitrobenzene (TNB) and 2,4.6-Trinitrotoluene (TNT) and 1.3-
Dinitrobenzene (DNB) were detected in sample 1464B-035; sample ORNL-QS-1
showed levels of TNB and DNB as well. Other non-TCLP target analytes were
detected in the samples but not reported.
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,7990
Client: WTG Client Sample No.: 1464C-05
Lab Sample ID:  1464E03 Client Reference No.: M.K.Ferguson
Matrix: Water Date Received: October 21, 1991
Dilution Factor: 1 Date Extracted: October 25, 1991
CAS Number Compound Name Result PQL MCL Note
mg/l mg/! mg/l
106467 1,4-Dichlorobenzene BOL 0.009 7.5
95487 2-Methylphenol BOL 0.009 200
108394 3-Methyiphenol BQL 0.009 200
106445 4-Methyiphenol BQL 0.009 200
NA Total-Methyipheno! BOL 0.009 200
67721 Hexachloroethane BOL 0.009 3.0
98953 Nitrobenzene 0.701 0.047 2.0
87683 Hexachlorobutadiene BQL 0.009 0.5
88062 2,4,6-Trichlorophenol BOL 0.009 2.0
95954 2,4,5-Trichlorophenol BOL 0.047 400
121142 2,4-Dinitrotoluene 0.015 0.009 0.13
118741 Hexachlorobenzene BOL 0.009 0.13
87865 Pentachlorophenol BOL 0.047 100
110861 Pyridine BQL 0.009 5.0
MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = [ndicates an estimated value when the mass spectral data indicate the presence of a

compound that meets the identification criteria in which the result is less than the practical

quantitation limit but greater than zero.

Page 1 of 1
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Semivolatile Surrogate Recovery Data
Lab Sample ID:  1464E03 Client Sample No.: 1464C-05
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 61 35-114
2-Fluorobipheny! 66 43-116
Terphenyl-d14 74 33-141
Phenol-d6 23 10- 94
2-Fluorophenol 28 21-100
2,4,6-Tribromophenol 68 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction proceaure.

Attachment A
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CASE NARRATIVE FOR METALS ANALYSIS
SW.846 Method 6010

Client: Waste Technology Group
Project/Case: M. K. Ferguson
LSDG: 1464E

Sample(s): 1464E01, 1464E02, 1464E03

- Analysis - Metals analysis was performed for three TCLP extracts for TCLP metals.
Samples were prepared and analyzed according to SW-846. The following methods and
instruments were used for analysis:

Analvsis Instrument Method
ICP TIJA ICAP 61E 6010
CVAA TJA CVAA S-12 7470

« QA/QC - All appropriate QC data was within acceptable control limits with the following
exception:

- The extracted spike and spike duplicate exceeded the acceptable control limits by
nearly 300%. Because the digested spike sample was within acceptable control limits,
an extraction spike error is suspected. As a corrective action, a new extraction spike
solution has been prepared.

+ General Discussion - None to report.

+ Analytical Difficulties - None to report.
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Client: WTG Sample Receipt Date: october 21, 1991

LSDG: 1464E Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 28, 1990)

TCLP - Metals
Lab Sample ID 1464E£01
Client Sample ID 1464B-05
............ Maximum
TCLP Toxicity Concentration (mg/L)
Arsenic, mg/L As 5.0 <0.013
Barium, mg/L. Ba 700.0 1.39
Cadmium, mg/L Cd 1.0 <0.002
Chromium, mg/L Cr 5.0 0.012
Lead, mg/L Pb 5.0 0.035
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 <0.019
Silver, mg/L Ag 5.0 <0.004
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Client: WITG Sample Receipt Date: october 21, 1991

LSDG: 1464EF Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

TCLP - Metals

Lab Sample ID 1464E02
Client Sample ID 1464B-06
B Maximum
TCLP Toxicity Concentration (mg/L)
‘ Arsenic, mg/L As 5.0 <0.013
Barium, mg/L. Ba 100.0 3.8
Cadmium, mg/L Cd 1.0 0.004
Chromium, mg/L Cr 5.0 0.012
Lead, mg/L Pb 5.0 <0.078
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 <0.019
Silver, mg/L Ag 5.0 <0.004
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Client: WITG Sample Receipt Date: october 21, 1991
LSDG: 1464E Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

TCLP - Metals

Lab Sample ID 1464E£03
Client Sample ID 1464C-05
——— Maximum
TCLP Toxicity Concentration (mg/L)
Arsenic, mg/L As 5.0 <0.013
Barium, mg/L Ba 100.0 2.22
Cadmium, mg/L Cd 1.0 <0.002
Chromium, mg/L Cr 5.0 0.066
Lead, mg/L Pb 5.0 <0.018
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 <0.019

Silver, mg/L Ag 5.0 <0.004
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October 11, 1991

Mr. Raphael Soto

Waste Technology Group

100 Crescent Centre Parkway
Suite 200 '
Tucker, GA 30084

Dear Mr. Soto:
Enclosed along with this letter are the results for the sample(s) received September 23, 1991.

Please contact Craig Johnson at (404)244-0827 if vou have any questions. Also, please refer
to LSDG number 1464D in future correspondence.

‘ Sincerely,

ECOTEK LABORATORY SERVICES, INC.

etd LS

Donald L. Dihel
Quality Assurance Manager

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS. QUICK TO RESPOND
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Client: WTG Sample Receipt Date: September 23, 19917
LSDG: 1464D Client Reference No.. M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 1464D01
Client Sample 1D ORNL RP# 1-2
e e . Maximum
TCLP Toxicity Concentration
Level
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
‘ 1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachiorophenol, mg/L 700.0 < 0.700
Pyridine, mg/L 50 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Arsenic, mg/L As 5.0 0.027
Barium, mg/L Ba 100.0 0.971
Cadmijum, mg/L Cd 7.0 0.003
Chromium, mg/L Cr 5.0 0.126
Lead, mg/L Pb 5.0 <0.078
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.026
Silver, mg/L Ag 5.0 <0.004

* = |f the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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Client: WTG Sample Receipt Date: September 23, 1991
LSDG: 1464D Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 1464D02
Client Sample ID ORNL RP# 2-2
--------- Maximum
TCLP Toxicity Concentration
Leve!
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
. 1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachioroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachiorophenol, mg/L 100.0 < 0.700
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Arsenic, mg/L. As 5.0 0.036
Barium, mg/L Ba 100.0 0.583
Cadmium, mg/L Cd 1.0 <0.002
Chromium, mg/L Cr 5.0 0.006
Lead, mg/L Pb 5.0 <0.018
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.043
Silver, mg/L Ag 5.0 <0.004

* = [f the o-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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Client: WIG Sample Receipt Date: September 23, 1991

LSDG: 1464D Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 71464D03
Cilient Sample ID ORNL RP# 3-2
S — Maximum
TCLP Toxicity Concentration
Leve/
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 ‘ < 0.020
Total Cresol*, mg/L 200.0 NA
. 1,4-Dichilorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachiorophenol, mg/L 7100.0 < 0.700
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichiorophenol, mg/L 2.0 < 0.020
Arsenic, mg/L As 5.0 0.218
Barium, mg/L Ba 100.0 1.44
Cadmium, mg/L Cd 1.0 0.003
Chromium, mg/L Cr 50 0.03
Lead, mg/L Pb 5.0 <0.018
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.061
Silver, mg/L Ag 5.0 0.071

* = [f the 0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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Client: WTG Sample Receipt Date: September 23, 1991
LSDG: 1464D Client Reference No.: M. K. Ferguson

HAZARDOUS WASTE CHARACTERISTICS
(40 CFR 261, June 29, 1990)

Lab Sample ID 1464D04
Client Sample ID ORNL RP# 4-2
------------- Maximum
TCLP Toxicity Concentration
Level
o-Cresol, mg/L 200.0 < 0.020
m-Cresol, mg/L 200.0 < 0.020
p-Cresol, mg/L 200.0 < 0.020
Total Cresol*, mg/L 200.0 NA
1,4-Dichlorobenzene, mg/L 7.5 < 0.020
2,4-Dinitrotoluene, mg/L 0.13 < 0.020
Hexachlorobenzene, mg/L 0.13 < 0.020
Hexachlorobutadiene, mg/L 0.5 < 0.020
Hexachloroethane, mg/L 3.0 < 0.020
Nitrobenzene, mg/L 2.0 < 0.020
Pentachiorophenol, mg/L 100.0 < 0.700
Pyridine, mg/L 5.0 < 0.020
2,4,5-Trichlorophenol, mg/L 400.0 < 0.100
2,4,6-Trichlorophenol, mg/L 2.0 < 0.020
Arsenic, mg/L As 5.0 0.017
Barium, mg/L Ba 100.0 10.9
Cadmium, mg/L Cd 1.0 <0.002
Chromium, mg/L Cr 5.0 0.013
Lead, mg/L Pb 5.0 <0.018
Mercury, mg/L Hg 0.2 <0.0002
Selenium, mg/L Se 1.0 0.034
Silver, mg/L Ag 5.0 0.012

* = [f the o0-, m-, p-Cresol isomers cannot be differentiated, the Total Cresol is used.
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS
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CLIENT: W.T.G.
LSDG: 1464D
SAMPLE(S): ORNL RP #1-2, #2-2, #3-2, #4-2
*  All semi-volatile organics were analyzed by GC/MS on the instrument listed below.
Hewlett-Packard MSD Inst. ID. 7001
Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.

Extraction was performed on an appropriate volume of the leachate solution to yield
a detection level that is significantly below EPA’s maximum allowable concentration
limits for TCLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
final volume of 1.0 or 2.0 ml to achieve the necessary PQL unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

* One method blank and one leachate blank were extracted and analyzed with the
sample batch and was found to be free of the TCLP compounds.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- Matrix spike duplicate (MSD) recovery for Hexachloroethane was below the lower
limit established in SW-846 Method 8270; however, it was within the internally
established limits of 14-82 % recovery.

- The Nitrobenzene-d5 surrogate recovery was high for samples ORNL RP #2-2 and
#3-2 due 10 an interferring (non-target) peak which coeluted with the surrogate. All
other recoveries were within acceptable QC limits.
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CASE NARRATIVE FOR METALS ANALYSIS

Client: Waste Technology Group
Project/Case: M K Ferguson
LSDG: 1464D

Sample(s): 1464D01,1464D02,1464D03,1464D04

. Analysis - Metals analysis was performed four TCLP leachate samples for TCLP metals.

Samples were prepared and analyzed according to SW-846 Method 6010 and Method
7470. The following methods and instruments were used for analysis:

Analvsis Instrument Method
I1CP TJA ICAP 61E 6010
GFAA for Mercury TJA SH - 12 CVAA 7470

QA/QC - All appropriate QC data was within acceptable control limits with the following
exceptions:

- The extraction spike sample recoveries for Mercury failed low at 33.6% and 31.6%.
The digestion spike sample recovery for Mercury was 85.6%. The duplicate spike
recovery failed high at 149.0%. The LCSMS recovery for Mercury failed at 126.0%
while the LCSMSD was within acceptable limits. The failed spike recoveries for
Mercury in the digested spikes and LCSMS’s is believed to be caused by a slight
contamination. However, because all of the sample concentrations for Mercury were
below the instrument detection limit, a possible contamination was not investigated.

- The LCS recovery for Silver failed low at 72.2%. The failed LCS recovery is most
likely due to precipitation of Silver Chloride with the addition of Hydrochloric acid.
Because the spikes, and the LCSMSD recoveries were within acceptable limits, the
problem appears to be isolated to the LCSMS, and does not affect the samples.

General Discussion - Mercury analysis was preformed on a Thermo Jarrel Ash SH-12
using Smith Hieftje background correction. All other elements were analyzed for using
a Thermo Jarrel Ash ICAP 61E.

. Analytical Difficulties - None to report,
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Client: Waste Technology Group Sample Receipt Date: September 23, 1991
LSDG: 1464D Date of Analysis: October 9, 1991

Method: SW-846 Method 6010

Duplicate Analytical Results

Lab Client Date Sample Duplicate
Sample Sample Analyte of Result Result %RPD
iD D Analysis (mgll) (mg/l)

146401 ORNL RP #1-2 Arsenic 10/9/91 0.027 0.017 NA*
146401 ORNL RP #1-2 Barium 10/9/91 0.911 0.899 1.3
146401 ORNL RP #1-2 Cadmium 10/9/91 0.003 <0.002 NA*
146401 ORNL RP #1-2 Chromium 10/9/91 0.126 0.122 2.6
146401 ORNL RP #1-2 Lead 10/9/91 <0.018 <0.018 NA*
146402 ORNL RP #4-2 Mercury 10/7/91 <0.0002 <0.0002 NA*
146401 ORNL RP #1-2 Selenium 10/8/91 0.026 0.023 10.9
146401 ORNL RP #1-2 Silver 10/9/91 <0.004 <0.004 NA*

* = % RPD not applicable when less than 10 times IDL.
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Client: WTG Sample Receipt Date: September 23, 1991
LSDG: 1464D Date of Analysis: October 9, 1991

Method: SW-846 Method 6010

Method Blank Analytical Results

Method Blank - Analyte Concentration Detection Limit

(mg/l) (mg/l)

Arsenic <0.073 0.013

Barium <0.0017 0.001
Cadmium <0.002 0.002
Chromium 0.004 0.003

Lead <0.018 0.018
Mercury <0.0002 0.0002
Selenium <0.018 0.018

Silver 0.008 0.004
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November 19, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200 '
Tucker, GA 30084

Dear Mr. Soto:

Enclosed along with this letter are the results for the sample(s) received November 4, 1991.

Please contact Craig Johnson at (404)244-0827 if you have any questions. Also, please refer
to LSDG number 1464F in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

ol L EAD

Donald L. Dihel
Quality Assurance Manager

JM%/M

Mike Buchanan
Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS, QUICK TO RESPOND

s Bane
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EcoTek Laporatory Services inc

. CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

o
8

Tpor

CLIENT: WTG
LSDG: 1464F

SAMPLE(S): ORNL-QS-2
* All semi-volatile organics were analyzed by GC/MS on one or more of the
instruments listed below.

Hewlett-Packard MSD Inst. ID. 7001
Hewlett-Packard MSD Inst. ID. 7004

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.

Extraction was performed on an appropriate volume of the leachate solution to yield
a detection level that is significantly below EPA’s maximum allowable concentration
. limits for TCLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
final volume of 1.0 m! unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence and
are documented as < a stated value. Detection limits are factored for initial sample
volume and final extract volume along with any necessary dilution.

A leachate blank was extracted and analyzed with the sample batch and was found
to be free of the TCLP compounds.

The following exceptions and/or considerations should be noted for the sample group
contained within.

- Sample ORNL-QS-2 was reanalyzed using a 10x dilution in order to get the
Nitrobenzene concentration within the calibration range. For this reason, the PQL
for nitrobenzene has been elevated by a factor of ten. For reporting purposes, both

' analyses were used in order to achieve the lowest detection limit for all other TCLP
analytes.
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOR TCLP COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

CLIENT: WTG LSDG: 1464F

- All surrogate recoveries were within acceptable QC limits.

- All matrix spike recoveries were within acceptable QC limits.
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,1990
Client: ATG Client Sample No.: ORNL-QS-2
Lab Sample ID: 1464F01 Client Reference No.: M.K.Ferguson
Matrix: Water Date Received: November 4, 1991
Dilution Factor: 1 Date Extracted: November 8, 1991
CAS Number Compound Name Result PQL MCL Note

mg/l mg/l mgli

106467 1,4-Dichlorobenzene BOL 0.010 7.5
95487 2-Methylphenol BQL 0.070 200
108394 3-Methylphenol BQL 0.010 200
106445 4-Methyiphenol BQL 0.010 200
NA Total-Methylphenol BQL 0.010 200
67721 Hexachloroethane BQL 0.010 3.0
98953 Nitrobenzene 0.813 0.100 2.0
87683 Hexachlorobutadiene BQL 0.070 0.5
88062 2,4,6-Trichlorophenol BQL 0.010 2.0
95954 — 2,4,5-Trichlorophenol BQL 0.049 400
121142 2,4-Dinitrotoluene 0.017 0.010 0.13
118741 Hexachlorobenzene BQL 0.010 0.13
87865 Pentachlorophenol BQL 0.049 100
110861 Pyridine BQL 0.010 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit

*

= Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.

Page 1 of 1




EcoTen Laboratory Services incerpraied

Semivolatile Surrogate Recovery Data
Lab Sample ID: Q1180501 - Client Sample No.: Leachate Blank
Surrogate Compound - % Recovery QC Limits Notes
Nitrobenzene-d5 75 35-114
2-Fluorobipheny! 78 43-116
Terphenyl-d14 75 33-141
Phenol-dé 35 10- 94
2-Fluorophenol 47 21-100
2,4,6-Tribromophenol 68 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

Attachment A
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TCLP QC DATA
Client: ATG Client Sample ID: ORNL-QS-2
Lab Sample ID: 1464F01 Client Reference No.. M.K.Ferguson
Method: 8270
Compound Matrix Spike % Recovery
% Recovery QC Lmits *
Total Cresol*, mg/L 10.8 NA
1,4-Dichlorobenzene, mg/L 92.6 37-106
2,4-Dinitrotoluene, mg/L 108.1 48-127
Hexachlorobenzene, mg/L 66.3 8-142
Hexachlorobutadiene, mg/L 77.4 38-102
Hexachloroethane, mg/L 81.8 55-100
Nitrobenzene, mg/L 156.5 54-158
Pentachlorophenol, mg/L 116.4 38-152
Pyridine, mg/L 45.4 NA
2,4,5-Trichlorophenol, mg/L 94.4 NA
2,4,6-Trichlorophenol, mg/L 97.3 52-129

* Based upon SW-846, Method 8270, Table 6

D = Detected
NA= Not available
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CASE NARRATIVE FOR METALS ANALYSIS
Method SW-846

Client: Waste Technology Group
Project/Case: M. K. Ferguson

LSDG: 1464F

Sample(s): 1464F01

¢ Analysis - Metals analysis was performed for one TCLP extract for TCLP metals.
Samples were prepared and analyzed according to SW-846. The following methods and
instruments were used for analysis:

Analvsis Instrument Method
1CP TJA ICAP 61E 6010
CVAA TJA CVAA S-12 7470

e QA/QC - All appropriate QC data was within acceptable control limits.
General Discussion - None to report.

e Analytical Difficulties - None to report.
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Client: ATG
LSDG: 1464F

Client Reference No.: M.K. Ferguson

- ANALYTICAL RESULTS

Sample Receipt Date

Method: SW 846

: November 4, 1991

Analytical Results
Lab Sample ID
Client Sample ID 1464F01 Detection
S — ORNL-QS-2 Limit
Metals {mg/L)
(mg/L)

Arsenic <0.013 0.013
Barium 0.669 0.001
Cadmium <0.002 0.002
Chromium 0.0822 0.002
Lead <0.018 0.018
Mercury <0.0004 0.0002
Selenium <0.019 0.019
Silver <0.004 0.004
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EcoTek Laporatory Services Incorporated
Ciient: ATG Sample Receipt Date: November 4, 1991
LSDG: 1464F Method: SW 846

Client Reference No.: M.K. Ferguson

ANALYTICAL RESULTS
Duplicate Results

Lab Sample ID Relative
Client Sample ID 1464F01 1464F01D Percent Detection
-------------- ORNL-QS-2 Duplicate Difference Limit
Metals (RPD) {mg/L)
(mg/L)
Arsenic <0.013 <0.013 N/A 0.013
Barium 0.669 0.677 1.20% 0.001
Cadmium <0.002 <0.002 N/A 0.002
Chromium 0.0822 0.0836 1.60% 0.002
Lead <0.018 <0.018 N/A 0.018
Mercury <0.0004 <0.0004 N/A 0.0002
Selenium <0.019 <0.019 N/A 0.019
Silver <0.004 <0.004 N/A 0.004
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November 25, 1991

Mr. Raphael Soto

Waste Technology Group
100 Crescent Centre Parkway
Suite 200 '
Tucker, GA 30084

Dear Mr. Soto:
Enclosed along with this letter are the results for the sample(s) received November 13, 1991.

Please contact Skip Cloninger at (404)244-0827 if you have any questions. Also. please refer
to LSDG number 1464G in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

et kL

Donald L. Dihel
Quality Assurance Manager

e

/ ‘@ “((4, %‘O
Mike Buchanan :

Laboratory Manager

Enclosures.
DLD/IMB/cjm

QUALITY CONSCIOUS, QUICK TO RESPOND
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CASE NARRATIVE FOR SEMI-VOLATILE ANALYSIS FOP. TCL? COMPOUNDS
USING EPA SW-846 METHOD 8270 PROTOCOLS

rey

CLIENT: WTG

LSDG:  1464G

CASE: M.K. Ferguson

All semi-volatile organics were analyzed by GC/MS on one or more of the
mstruments listed below.

Hewlett-Packard MSD Inst. ID. 7001
Hewlett-Packard MSD Inst. ID. 7004

Chromatography was performed on a 30m J & W fused silica DB-5 capillary column.
Extraction was performed on an appropriate volume of the leachate solution to yield
a detection level that is significantly below EPA’s maximum allowable concentration

limits for TCLP compounds unless stated otherwise.

Final extract concentration was performed by the nitrogen blowdown technique to a
final volume of 1.0 ml unless stated otherwise.

The reports of the semi-volatile TCLP compounds identified and quantified in the
samples are contained in the following sections of the data package.

Detection limits or practical quantitation limits (PQL’s) are expressed in the final
quantitation report as the minimum value that can be detected with confidence.
PQLs are factored for initial sample volume and final extract volume along with any
necessary dilution.

A leachate blank was extracted and analyzed with the sample batch and was found
to be free of the TCLP compounds.

The tollowing exceptions and/or considerations should be noted for the sample group
contained within.

- All surrogate recoveries were within acceptable QC limits.

- All matrix spike recoveries were within acceptable QC limits.
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,7990
C.ient: WTG Client Sample No.: OP-li-4-1
Lab Sample ID: 1464G01 Client Reference No.: M.K.Ferguson
Matrix. Water Date Received: November 13,1991
Dilution Factor: 1 Date Extracted: November 18,1991
CAS Number Compound Name Result PQL MCL Note

mgl/l mg/! mg/l

106467 1,4-Dichlorobenzene BOL 0.010 7.5
95487 2-Methylpheirol BQL 0.010 200
108394 3-Methyiphenol BOL 0.010 200
106445 4-Methylphenol BQL 0.010 200
NA Total-Methyipheno/ BOL 0.070 200
67721 Hexachloroethane BQL 0.010 3.0
98953 Nitrobenzene BQL 0.010 2.0
87683 Hexachlorobutadiene BQL 0.010 0.5
88062 2,4,6-Trichlorophenol BOL 0.010 2.0
95954 2,4,5-Trichlorophenol BQL 0.048 400
121142 2,4-Dinitrotoluene BQL 0.010 0.13
118741 Hexachlorobenzene BOL 0.010 0.13
87865 Pentachloropheno! BQL 0.048 100
110861 Pyridine BAL 0.010 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit

x

= Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.

Page 1 of 1
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Semivolatile Surrogate Recovery Data
Lab Sampie ID: 1464G01 Client Sample No.: OP-lj-4-1
Surrogate Compound - % Recovery QC Limits Notes
Nitrobenzene-d5 84 35-114
2-Fluorobiphenyl! 88 43-116
Terphenyl-d14 76 33-141
Phenol-d6 40 10- 94
2-Fluorophenol 28 21-100
2,4.6-Tribromophenol 57 10-123
‘ D = Surrogate diluted out

*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

‘ Attachment A



Semivolatile TCLP Analytical Results
40 CFR 261, June 29,7990
Client: WTG Client Sample No.: OP-JI-6-1
Lab Sample ID: 1464G02 Client Reference No.: M.K.Ferguson
Matrix: Water Date Received: November 13,1991
Dilution Factor: 1 : Date Extracted: November 18,7991
CAS Number Compound Name Result PQL MCL Note

mgll mg/l magl/l

106467 1,4-Dichlorobenzene BOL 0.009 7.5
95487 2-Methyiphenol BQL 0.009 200
108394 3-Methylphenol BQL 0.009 200
106445 4-Methylphenol BOL 0.009 200
NA Total-Methylphenol BQL 0.009 200
67721 Hexachloroethane BOL 0.009 3.0
98953 Nitrobenzene BOL 0.009 2.0
87683 Hexachlorobutadiene BOL 0.009 0.5
88062 2.4,6-Trichlorophenol BQL 0.009 2.0
895954 2,4,5-Trichlorophenol BOL 0.047 400
121142 2,4-Dinitrotoluene BOL 0.009 0.13
118741 Hexachlorobenzene BOL 0.009 0.13
87865 Pentachlorophenol BOL 0.047 700
110861 Pyridine BOL 0.009 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit
* = Indicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical
quantitation limit but greater than zero.

Page 1 of 1
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Semivciatile Surrogate Recovery Data
Lab Sample ID:  1464G02 Client Sample No.: OP-l|-6-1
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 77 35-114
2-Fluorobipheny! 80 43-116
Terphenyl-d14 45 33-141
Phenol-dé 38 10- 94
2-Fluorophenol 51 21-100
2,4,6-Tribromophenol 80 10-123
. D = Surrogate diluted out

*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.

‘ Attachment A



Semivolatile TCLP Analytical Results
40 CFR 261, June 29,7980

Client: WTG Client Sample No.: OP-lll-5-1
Lab Sample ID: 1464G03 Client Reference No.: M.K.Ferguson
Matrix:  Water Date Received: November 13,1991
Dilution Factor: 1 Date Extracted: November 20,1991
CAS Number Compound Name Result POL MCL Note

mg/! mg/! mgll

106467 1,4-Dichlorobenzene BQL 0.011 7.5
95487 2-Methylpheno! BQL 0.011 200
108394 3-Methyiphenol BQL 0.011 200
106445 4-Methylphenol BOL 0.011 200
NA Total-Methylphenol BQL 0.011 200
67721 Hexachloroethane BOL 0.011 3.0
98953 Nitrobenzene BQL 0.011 2.0
87683 Hexachlorobutadiene BOL 0.011 0.5
88062 2,4,6-Trichlorophenol BQL 0.011 2.0
95954 2,4,5-Trichlorophenol BQL 0.054 400
121142 2,4-Dinitrotoluene BQL 0.011 0.13
118741 Hexachlorobenzene BOL 0.011 0.13
87865 Pentachlorophenol BQL 0.054 100
710861 Pyridine BOL 0.011 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit

*

= Indicates an estimated value when the mass spectral data indicate the presence of a

compound that meets the identification criteria in which the result is less than the practical

quantitation limit but greater than zero.

Page 10f 1
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Semivolatile Surrogate Recovery Data
Lab Sample ID:  1464G03 - Client Sample No.: OP-Il-5-1
Surrogate Compound - % Recovery QC Limits Notes
Nitrobenzene-d5 81 35-114
2-Fluorobipheny! 83 43-116
Terphenyl-d14 86 33-141
Phenol-d6 44 10- 94
2-Fluorophenol 34 21-100
2,4,6-Tribromophenol 46 10-123

D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits

Surrogates are compounds added to the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possibie matrix effect on the extraction procedure.

Attachment A
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Semivolatile TCLP Analytical Results
40 CFR 261, June 29,7990
Client: WTG Client Sample No.: OP-lll-6-1
Lab Sample ID: 1464G04 Client Reference No.: M.K.Ferguson
Matrix: Water Date Received: November 13,1991
Dilution Factor: 1 Date Extracted: November 18,1991
CAS Number Compound Name Result POL MCL Note

ma/l mg/l magll

106467 1,4-Dichlorobenzene BOL 0.010 7.5
95487 2-Methylphenol BOL 0.010 200
108394 3-Methylphenol BQL 0.070 200
106445 4-Methylphenol! BQL 0.010 200
NA Total-Methylphenol BQL 0.010 200
67721 Hexachioroethane BQL 0.070 3.0
98953 Nitrobenzene BQL 0.010 2.0
87683 Hexachiorobutadiene BOL 0.010 0.5
88062 2,4,6-Trichlorophenol BQL 0.010 2.0
95954 2,4,5-Trichlorophenol BQL 0.048 400
121142 2,4-Dinitrotoluene BQOL 0.010 0.13
118741 Hexachlorobenzene BQL 0.010 0.13
87865 Pentachlorophenol BQL 0.048 100
110861 Pyridine BQL 0.010 5.0

MCL = Maximum Concentration Limit
PQL = Practical Quantitation Limit
BQL = Below Quantitation Limit

*

quantitation limit but greater than zero.

= [ndicates an estimated value when the mass spectral data indicate the presence of a
compound that meets the identification criteria in which the result is less than the practical

Page 1 of 1
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Semivolatile Surrogate Recovery Data

Lab Sample ID: 1464G04 Client Sample No.: OP-ll]-6-1
Surrogate Compound % Recovery QC Limits Notes
Nitrobenzene-d5 84 35-114
2-Fiuorobipheny! 86 43-116
Terphenyl-d14 55 33-141
Phenol-d6 39 10- 94
2-Fluorophenol 22 21-100
2,4,6-Tribromophenol 17 10-123
D = Surrogate diluted out
*** = Surrogate recovery outside QC Limits
Surrogates are compounds added 10 the sample prior to extraction to monitor the extraction efficiency.
Lower surrogate recoveries may indicate possible matrix effect on the extraction procedure.
Attachment A
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Semivolatile TCLP Analytical Results
40 CFR 251, June 28,1990
Client: WTG Client Sample No.: OP-/-3-2
Lab Sample ID: 1464G05 Client Reference No.: M.K.Ferguson
Matrix: Water Date Receijved: Nov