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EXECUTIVE SUMMARY

This report summarizes the results of laboratory testing performed as one component of a
study being conducted by the U.S. Air Force, Headquarters Air Combat Command (ACC) on
the environmental effects of using self-protection chaff and flares in military aircraft training.
The objective of the laboratory testing component of this study was to identify the types and
quantities of chemicals that could leach from chaff, flares, and flare ash under various
conditions.

The tests were conducted by applying a series of surrogate environment treatments to samples
of aluminum coated glass fiber chaff, M-206 flare pellet material, and an uncontrolled sample
of flare ash recovered from a chamber in which flares had be previously burned. A controlled
burn sample was not generated for this study. Each of the samples was reacted with four
extracting solutions designed to simulate acidic (pH 4), neutral (pH 7), alkaline (pH 10), and
marine (pH 7.8 synthetic seawater) conditions. A modified toxicity characteristic leaching
procedure (TCLP) was used for the extractions. Chaff extracts were analyzed for presence of
aluminum, magnesium, copper, manganese, titanium, vanadium, zinc, boron, and silicon.
Flare pellet and flare ash extracts were analyzed for magnesium, aluminum, boron, barium,
and chromium. These elements were selected for analysis based on the known composition of
chaff and flares. The flare ash extracts were also examined for ammonia, nitrate, and nitrite,
and hydrogen gas formation was measured from the flare pellet samples.

The results of the laboratory tests were evaluated for potential chemical effects from chaff and
flare use on terrestrial, freshwater aquatic, and marine environments. The following
paragraphs summarize the findings.

Chaff

Only four of the nine elements analyzed were detected in the chaff samples: aluminum,
magnesium, zinc, and boron. The levels were strongly correlated to pH, with the highest
concentrations occurring in the pH 4 solution. None of the quantities were high enough to
generate concern for terrestrial environments. Although no copper was detected in any of the
chaff samples, the low threshold for toxicity in some aquatic organisms render the findings
inconclusive with respect to copper in freshwater aquatic environments and confined marine
environments. However, considering the maximum amount of chaff that could be deposited in
any given area, the quantity of copper involved is minute.

Flares

Of the five elements analyzed, three--magnesium, barium, and chromium--were detected in the
flare pellet extracts, and four--magnesium, barium, chromium, and boron--were detected in
the flare ash extracts. No aluminum was detected in any of the flare extracts. Ammonia and
nitrate were detected in all the flare ash extracts, and nitrite was detected in the pH 10
treatment. A substantial quantity of hydrogen gas was produced by the flare pellet sample.
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None of the chemicals detected were in quantities sufficient to raise concern about effects on
terrestrial environments. However, the results were inconclusive with respect to potential
effects from boron in marine environments and from magnesium, barium, and boron, as well
as ammonia, in freshwater aquatic environments. The flare pellet and ash samples also
substantially raised the pH of the extracting solutions.

Conclusions and Recommendations

While uncertainties continue to exist concerning potential effects from flare use on sensitive,
confined aquatic environments, the likelihood of impacts is low and directly related to the
quantity of flare ash deposited in a location. Further analysis is only warranted in areas of
high flare use with small confined water bodies that support organisms sensitive to the
elements produced by flare ash. Although dud flares have a potential for affecting certain
highly sensitive environments, incidents of dud flares are very rare, the probability of impacts
is remote, and any impacts that could occur would be localized. Therefore, no further analysis
of chemical effects from dud flares is necessary. Consideration could be given to conducting a
series of bioassay tests of chaff and flare ash to determine their toxicity to aquatic organisms at
various concentrations and identify a threshold level of concem.
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ACRONYMS AND ABBREVIATIONS
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1.0 INTRODUCTION

This report presents the results of laboratory research conducted to determine the potential
chemical impacts to the environment from self-protection military chaff and flares used by
U.S. Air Force Air Combat Command (ACC) units in training. The purpose of the research
summarized in this document was to develop baseline data reflecting possible environmental
effects of using self-protection chaff and flares in training areas. These data were collected to
provide information on possible environmental consequences of the deposition of chaff, dud
flares, and residual flare ash in areas underlying special-use airspace.

The laboratory research was designed to subject chaff and flare materials and flare ash to a
range of surrogate environments to assess their relative stability and identify types and
quantities of contaminants of concern (COC) that might leach into soil and water under
varying conditions. Laboratory results were subject to quality assurance review and data
validation, in accordance with U.S. Environmental Protection Agency (EPA) guidelines. This
report describes the laboratory procedures used, presents the data validation findings,
summarizes conclusions that may be reached based on the laboratory results, and makes
recommendations for further analysis.
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2.0 APPROACH TO ANALYSIS

2.1 COMPONENT CHEMISTRY

Self-protection chaff and flares are used at military ranges and in special-use airspace across
the United States. The use of chaff and flares offers three distinct classes of solid materials
capable of releasing toxic or hazardous chemicals into the environment: (1) dispersed chaff,
(2) dud flares, and (3) flare ash.

Multiple environmental conditions were created in the laboratory to simulate the varied
environments across the U.S. in which these components might be deposited. Although
individual conditions could vary, a limited number of specific environments were simulated to
represent a range of conditions, and a generic set of chaff and flare constituents was assumed
for this study, due to the varied nature of different chaff and flare models.

Chaff

The two major types of military chaff in use are aluminum foil and aluminum-coated glass
fibers. The aluminum foil-type is no longer manufactured, although it may still be in use.
This study focused on the more widely used aluminum-coated glass fiber chaff. The major
components of the glass fibers and the aluminum coating in fiber-type chaff are listed in Table
2-1 (USAF 1993). Samples of military chaff extract were analyzed for magnesium,
aluminum, copper, manganese, silicon, titanium, vanadium, zinc, and boron, based upon the
composition listed in Table 2-1.

Table 2-1. Components of Glass Fibers and Aluminum Coating

Element Chemical Symbol Percent (by weight)
Glass Fiber
Silicon dioxide SiO» 52-56
Alumina AHOg 12-16
Calcium Oxide and Magnesium Oxide Ca0O and MgO 16-25
Boron Oxide B>013 8-13
Sodium Oxide and Potassium Oxide Na»O and K»O 1-4
Iron Oxide FenOn 1 or less
Aluminum Coating*
Aluminum Al 99.45 min.
Silicon and Iron Si and Fe 0.55 max.
Copper Cu 0.05
Manganese Mn 0.05
Zinc Zn 0.05
Vanadium A\ 0.05
Titanium Ti 0.05
Others - 0.05 |

* Aluminum is typically alloy 1145,




Flares

Military self-protection flares also vary in composition, with the primary flare body comprised
of a molded mixture of magnesium and polytetrafluoroethylene (Teflon). Attached to the
primary flare body are additional compounds to aid in proper flare ignition. These include the
first fire mixture, the intermediate fire mixture, and the dip coat. These compounds are more
sensitive than the main magnesium and Teflon flare body and help to ensure proper ignition.
The entire flare is protected in a primarily aluminum casing. The main chemical components
of typical military flares and expected debris products are presented in Table 2-2 (USAF
1993).

Table 2-2. Composition and Debris of Typical Flares

Part Components
Combustible
Flare Pellet Polytetrafluoroethylene (Teflon) (-CoF4]n-
n = 20,000 units)
Magnesium (Mg)
Fluoroelastomer (Viton, Fluorel, Hytemp)
First Fire Mixture Boron (B)

Magnesium (Mg)

Potassium perchlorate (KC104)
Barium chromate (BaCrOg4)
Fluoroelastomer

Immediate Fire/Dip Coat Polytetrafluoroethylene (Teflon) (-[CoF4]n-
n = 20,000 units)

Magnesium (Mg)

Fluoroelastomer (Viton, Fluorel, Hytemp)

Primer Assembly*

Assemblage (Debris)

Aluminum Wrap Mylar or filament tape bonded to aluminum tape
End Cap Plastic (nylon) or Aluminum

Felt Spacers Felt pads (0.25 inches x cross section of flare)
Slider Assembly, Safety and Initiation

Device* '

* The primer assembly, slider assembly, and initiation devices were not included for analysis.

Samples of M-206 model flare pellet extracts were analyzed for magnesium, aluminum, boron,
barium, and chromium based upon the chemical compositions presented in Table 2-2.

Flare Ash

In order to be effective, the self-protection flare is designed to be ejected from the aircraft and
be consumed (burn out) prior to reaching the ground. If the flare performs as designed, it will
be completely consumed while still in the air, leaving only reaction gases released to the air
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and solid by-products to reach the ground. Pure sources of flare ash produced specifically by
M-206 flares similar to those used in the flare pellet tests were unavailable, so residual flare
ash from previous flare test burns at a U.S. Army test facility was collected and analyzed. No
information was available about the specific composition of the flares burned to produce the
ash, so certain assumptions of the chemical composition of the ash samples were made. Based
upon known composition of typical military flares, the ash was analyzed for magnesium,
aluminum, boron, barium, and chromium, similar to the flare pellet samples. In addition, one
ash sample was analyzed for organic compounds under the suspicion that organic compound
formation might occur during the combustion of the polytetrafluoroethylene binder.

Extraction Leaching Environments

Military self-protection chaff and flares are composed of relatively stable chemicals. Silicon
and aluminum in chaff are relatively inert. Flares are composed primarily of magnesium, also
relatively inert except in water. It was hypothesized that any major threats to the environment
might occur with the deposition of chaff, dud flares, and flare ash in moist, wet areas where
the components within the debris products would be subject to leaching by surface or ground
water. Due to the widespread use of chaff and flare products in a great number of climatic
areas, an approach was taken to attempt to synthesize various pH conditions to which any such
debris might be exposed. Modified toxicity characteristic leaching procedure (TCLP)
extractions were adopted to provide a reference point to existing leachate data.

Four individual leachate solutions were employed for this study. Chaff, flare pellet, and flare
ash samples were prepared and extracted according to TCLP guidelines in sodium acetate
buffer solutions of pH 4.0, to simulate harsh acidic conditions, and pH 10.0, to simulate harsh
alkaline conditions. A sodium acetate buffer solution of pH 7.0 was used to simulate a neutral
aquatic condition, and an imitation seawater solution (pH 7.76) made from a commercially
available saltwater aquarium mix was used to simulate the effects of debris materials coming to
rest in marine estuarian areas.

In addition, samples of flare material were immersed in water to determine the potential for
hydrogen gas evolution caused by the reaction of the magnesium in the flare body with water.

2.2 LABORATORY ANALYSIS

Due to the nature of the samples submitted to the laboratory and the wide variation of
environments in which chaff and flares are used, the laboratory analysis techniques were
shghtly modified to simulate various conditions. In order to obtain precision and accuracy
data for these modified procedures, additional quality control (QC) samples were analyzed
along with the samples of concern. These included analysis of all samples in duplicate, a
matrix spike (inorganics) or a matrix spike and matrix spike duplicate (organics), a blank, a
blank spike, and a laboratory QC spike for samples in each extraction medium.

TCLP solution extracts were selected as a method for sample analysis for multiple reasons.
The compositions of the stock chaff and flare samples used in this analytical study are known.
Therefore, the value of a direct analysis of either chaff or flare samples would be minimal in
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that it would not provide any additional information. Due to the relatively inert nature of the
materials composing both chaff and flares, it is unlikely that any immediate environmental
impacts would occur, except for the reaction of the magnesium flare body should it land in an
aqueous environment. This incident would precipitate the evolution of substantial amounts of
hydrogen gas. Consequently, TCLP extraction techniques were selected to simulate
weathering and leaching of materials contained in chaff and flare samples into ground and
surface water samples.

Sodium acetate buffered solutions at pH levels more extreme (pH 4.0 and pH 10.0) than those
likely to be encountered in nature were selected to rigorously subject the chaff, flare, and ash
samples to harsh conditions while maintaining a relatively stable pH. The amounts of aqueous
solution used in the tests to act upon the samples was substantially less than would be expected
when similar debris of chaff and flare usage settle to earth; thus the ratio of sample to aqueous
solution was much greater in the TCLP extraction than would occur in the environment. The
TCLP extraction procedure and the extreme pH levels allowed the material to be subjected to
simulated long-term weathering in a relatively short (18 hours) time period. In order to
maintain as constant a pH as possible, buffered solutions were employed. In nature, the larger
volumes of water encountered by the debris and the mitigating effects of the soil and salts in
the water would perform this buffering process.

Analytes were selected for analysis based on their existence in the compositional makeup of the
samples, not on their toxicity. Whereas the chemicals in the chaff and flares are well
documented, the composition of the flare ash was speculative. It was reasoned that only
inorganic materials present in the parent product might be contained in the ash by-product,
thus only a limited number of inorganic elements were analyzed for. It was also reasoned that
the carbon-fluoride-based polymer used to bind the magnesium in the flare body might produce
organic compounds during the combustion process. The high heat of combustion
(approximately 2,000 degrees Fahrenheit) of the flare would most certainly destroy or
volatilize any lightweight organic compounds formed, although it was considered possible that
heavier organic compounds might be produced.

2.3 DATA VALIDATION

The reports of laboratory data are contained in Appendix A. All laboratory data were
reviewed and validated to EPA Level III standards. The samples were reported along with all
applicable laboratory blanks, spikes, and duplicates. Because the samples were not
environmental samples, but rather pure product, there were no associated field blanks or
equipment rinseate samples. The received data were manually entered into a database for data
qualification, data management, and report generation. A summary from this database is
provided in Appendix B. The data were reviewed and qualified according to guidelines
derived from the following documents:

. Laboratory Data Validation Functional Guidelines for Evaluating Inorganic
Analyses, EPA Contract Laboratory Program, February, 1988.

2-4



. National Functional Guidelines for Organic Data Review, Multi-Media, Multi-
Concentration and Low Concentration Water, EPA Contract Laboratory
Program, June, 1991,

These guidelines effectively provide standard operating procedures for specific areas of data
validation, while other areas are more subjective. Each criterion was evaluated with respect to
each sample and to each compound where applicable. Where a criterion was not met for a
specific sample or compound, the database was accessed and qualified for that criterion. The
data qualifying procedure applied individual qualifiers to the database for each of the
validation criteria. The two qualifiers used in qualifying data validity for this data were:

U Not Detected
J An estimated or uncertain value

The laboratory data were reviewed for completeness, comparing the laboratory QC results with
the required control limits or using professional judgment where control limits were not
specified, qualifying affected data points according to the proper procedure, and preparing a
technical justification for the validation action taken. The validation process included the
following elements where applicable:

. Contract-required holding times

. GC/MS mass calibration and tuning results (i.e., frequency verification and QC
limit evaluation - organics only)

. Initial and continuing calibration results (i.e., frequency verification and control
limit evaluation)

. Blank results, including method blanks, initial and continuing calibration
blanks, and preparation blanks (i.e., frequency verification and comparison with
sample concentrations)

. System monitoring compound results (i.e., control limit evaluation - organics
only)

. Matrix spike and matrix spike duplicate analysis (i.e., frequency verification
and control limit evaluation - organics only)

. Matrix spike samples and duplicate sample analysis (i.e., frequency verification
and control limit evaluation - inorganics only)

. System performance and overall data quality - professional judgment
Inorganic Data Validation

This section presents a discussion of the validation results for the trace metals analysis.

2-5



)

Holding Times. The samples analyzed in this particular case were product samples as opposed
to environmental samples. The samples were supplied rather than collected and, as a result,
holding times were not applicable.

Initial Calibration Verification. All initial calibration requirements were met for all samples
analyzed in this case.

Continuing Calibration Verification. All continuing calibration acceptance criteria were met
for all samples except the following: vanadium associated with the chaff sample in the pH 10
buffered extraction solution and in the simulated marine water extraction solution had a percent
recovery of 88 percent. All positive results for vanadium for chaff in the pH 10 and marine
solutions are estimated ('UJ').

Blank Contamination. Boron and magnesium contamination was found to varying degrees in -
most of the laboratory blanks associated with the samples in this case. In accordance with
standard protocol, concentrations of elements occurring in samples associated with
contaminated blanks were qualified as non-detects ('U") if the sample concentration was less
than five times the blank concentration. Affected blanks are as follows:

Blank Solution Element Concentration Affected Samples
pH 4 blank Magnesium 1.14 mg/L chaff, flare, ash
pH 7 blank Magnesium 0.05 mg/L chaff, flare

Boron 0.1 mg/L chaff, flare
pH 10 blank Magnesium 1.14 mg/L chaff, flare, ash
Marine blank Magnesium 867 mg/L chaff, flare, ash

mg/L = milligrams per liter

Marrix Spike Recovery. Matrix spike recoveries were measured in each extract solution as a
measure of overall accuracy of the extraction and analysis technique. Matrix spike recoveries
were generally low, and the data were qualified as estimated ("UJ' or 'J') in all associated
samples, due to the following matrix spike recovery percentages:

Extract Solution Element Percent Recovery Affected Samples

pH 4 Boron 35 ash

pH 7 Boron 64 chaff

pH 7 Barium 72 flare

pH7 Boron 42 ash

pH 10 Boron 64 chaff
Marine Aluminum 64 chaff
Marine Aluminum 66 ash
Marine Aluminum 69 flare
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Duplicate Sample Analysis. Duplicate samples were analyzed in each of the TCLP extract

solutions as a measure of the overall precision of the extraction and analysis procedures.
Duplicate sample analysis resulted in consistently high relative percent differences, and the
data were qualified as estimated (*UJ' or 'J') in all associated samples, due to the following
differences in results:

Extract Solution Element Percent Difference ~ Affected Samples
pH 4.0 Boron 40.0 chaff
pH 4.0 Magnesium 21.3 chaff
pH 4.0 Barium 66.7 flare
pH 4.0 Chromium 62.1 flare
pH 7.0 Aluminum 40.0 chaff
pH 7.0 Boron 85.7 chaff
pH 7.0 Magnesium 30.3 chaff
pH 7.0 Barium 26.4 flare
pH 7.0 Barium 28.6 ash
pH 10.0 Aluminum 40.0 chaff
pH 10.0 Zinc 40.0 chaff
pH 10.0 Barium 46.2 flare
Marine Boron 50.0 chaff
Marine Barium 46.2 ' flare
Marine Nitrate 66.7 ash
Marine Nitrite 225 ash

System Performance. The exceedances in laboratory quality control samples indicate
substantial variances may exist with regards to the actual analyzed quantities reported by the
laboratory. The low matrix spike recoveries indicate that reported quantities of boron in the
buffered extract solutions and the aluminum results reported in the marine extracts may be
biased low. The high percent differences in the duplicate analyses indicate difficulties in
obtaining consistent analytical values. These difficulties may be the result of the extract
solutions used in the modified procedures. In light of the differences encountered, statistically
significant distributions could not be derived from the number of samples tested. Therefore,
because of the limited testing with the modified extract procedures used, findings should be
considered approximate in the case of aluminum, boron, and barium.

Organic Data Validation

This section presents a discussion of the validation results for the semi-volatile organics. A pH
7.0 buffer solution extraction on a sample of flare ash was analyzed for semi-volatile organics
to determine if the combustion of a flare might produce organic by-products.
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Holding Times. The samples analyzed in this particular case were product samples as opposed
to environmental samples. The samples were supplied rather than collected and as a result
holding times were not applicable.

Initial Calibration Verification. All initial calibration requirements were met for all samples
analyzed in this case.

Continuing Calibration Verification. All continuing calibration acceptance criteria were met
for all samples except for pentachlorophenol. Pentachlorophenol in the continuing calibration
standard analyzed with the samples had a difference of -38.7 percent. As a result, the
pentachlorophenol results in the associated sample were estimated ('UJ').

Blank Contamination. The blank associated with the samples in this case exhibited no signs of
contamination other than a small amount of 4 6—dinitro-2-methylphenol This compound was

[H Thea
detected in the blank sampl., at a concentration of 1 uuuusuuu per iiter \usu.‘) ine

compound was also detected in the ash sample at the same concentration. According to data
validation guidelines, this concentration was raised to the quantification hrmt and qualified as
not detected ('24 U").

Matrix Spike Recoveries. All matrix spike and matrix spike duplicate compound recoveries
were within established quality control limits for the samples analyzed in this case.

System Monitoring Compounds. Surrogate spike compounds were monitored as an indicator of
system performance. All surrogate recoveries were within established limits and, as a result,
all requirements for system monitoring compounds were met for the samples in this case.
Internal standard area counts are also examined as an indicator of system performance. The
level of laboratory analysis required for these samples did not require the reporting of internal
standards data, so they were not considered in this data validation. Due to the consistently
acceptable recoveries of the surrogate and matrix spike compounds, the lack of this raw data is
not considered to affect the quality of the analytic data.

System Performance. All quality control checks performed by the laboratory as a measure of
overall system efficiency were consistently within established control limits. The data should
be considered accurate and precise for the compound analysis presented herein. Additionally,
no organic contaminants were detected except for minor amounts of common laboratory
contaminants.
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3.0 DATA SUMMARY AND EVALUATION

3.1 RESULTS OF LABORATORY ANALYSIS

Table 3-1 presents average concentrations of elements found in the chaff, flare pellet, and flare
ash tests. Detailed results of the laboratory sample tests are provided in Appendix A and
summarized in Appendix B. Appendix C presents an interpretation of the data by the
Iaboratory's project scientist.

Table 3-1. Average Element Concentrations from Surrogate Environment Solutions

Treat- Concentration (mg/L)
ment Mg Al Cu Mn Si Ti A Zn B Ba Cr
Glass Fiber Chaff
pH4 0.24 170 <002 <002 <10 <005 <002 040 1.5 NA NA
pH7 0.17 0.3 <002 <002 <10 <005 <002 0.06 1.4 NA NA
pH 10 0.18 3.0 <0.02 <0.02 <10 <005 <0.02 0.03 0.9 NA NA
Ssw 871 0.3 <0.02 <002 <1.0 <005 <0.02 0.04 0.8 NA NA
' Flare Pellet
pH 4 2945 <0.1 NA NA NA NA NA NA <0.1 3.0 0.29
pH7 4.4 <0.1 NA NA NA NA NA NA <0.1 2.7 <0.02
pH 10 2.4 <0.1 NA NA NA NA NA NA <0.1 2.6 <0.02
ssw 640 <0.1 NA NA NA NA NA NA <0.1 2.6 <0.02
Flare Ash

pH 4 857 <0.1 NA NA NA NA NA NA 17.9 185 <0.02
pH 7 186 <0.1 NA NA NA NA NA NA 18.0 1.4 <0.02
pH 10 202 <0.1 NA NA NA NA NA NA 89.0 1.0 0.03
SsSwW 948 <0.1 NA NA NA NA NA NA 68.0 <0.5 0.03

NA = Not analyzed; SSW - synthetic szawater; less than (<) values indicate the element was not present or occurred below the method
detection limit.

Chaff

Chaff tests detected four of the nine elements analyzed: magnesium, aluminum, zinc, and
boron. Aluminum was the dominant element at pH 4 and pH 10. The highest quantity was at
pH 4, with an average of 170 mg/L. In contrast, the average at pH 10 was 3 mg/L, and
findings in the pH 7 and synthetic seawater (pH 7.8) solutions averaged 0.3 mg/L. In both of
the neutral solutions, boron was the dominant element found. The high quantities of
magnesium detected in the synthetic seawater treatment are attributable to the composition of
the extracting solution.

Flares

Only two of the elements analyzed in the flare pellet extracts were detected in all treatments:
magnesium and barium. Chromium was detected only in the pH 4 treatment. The magnesium
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concentration was strongly affected by the solution pH. The flare pellet and flare ash
extraction also affected the pH of the leaching solutions. All of the post extraction solutions
for flare duds had pH levels close to 10, including the pH 4 solution (see Appendix C).

Three samples of flare material were reacted with the pH 4 solution for a 72-hour period to
assess production of hydrogen gas. All three samples resulted in comparable quantities of gas
(522-539 liters per kilogram). The gas was colorless and highly flammable and presumed to
be primarily hydrogen. However, it was not odorless and may have contained some other
volatile contaminant.

Flare Ash

Analysis of the flare ash extracts resulted in detection of magnesium and boron in all
treatments, and barium and chromium in some of the treatments (see Table 3-1). Magnesium
was the dominant element in all samples. Boron occurred at much higher concentrations in the
flare ash than in the flare pellet extracts, particularly in the pH 10 and synthetic seawater
solutions. Barium was detected in all but the synthetic seawater treatment, and was very high
(average of 185 mg/L) in the pH 4 solution. Low levels of chromium were detected in the pH
10 and synthetic seawater treatments.

In addition to the metals detected, all flare ash extracts contained measurable levels of
ammonia (NH;) and nitrate (NOs), and nitrite (NO,) was detected in the pH 10 treatment.

The flare ash samples were uncontrolled recoveries of previous burns, and the potential for
contamination is high. Debris, including paper clips, wire, and plant tissue, were removed
from the samples prior to analysis.

3.2 FINDINGS

The effects of releases of chaff, dud flares, and flare ash on the environmental depend on a
variety of factors, including the quantity of material released, the propensity of these materials
to leach toxic chemicals under given conditions, and the sensitivity of receiving environments
to contaminants of concern. In that vein, the material likely to generate the highest volume of
debris is chaff, which eventually precipitates totally to the surface. Dud flares are rare and
incidental events, so it is extremely unlikely that any location would experience a "build-up”
of dud flare material in the environment. Flare ash is a by-product of combustion and is
widely dispersed by winds. The likelihood that a sufficient quantity of chaff or flare ash

would fall into a particular pond, stream, or estuary, to measurably affect its chemical make-
up is remote.

The stability of these materials in soils and sediments is important because it determines the
rate of release of chemical constituents. The major factors influencing stability include the
size of the particle (exposed surface area), chemical environment, and availability of water.
The glass fiber and flare ash are predicted to be more susceptible to weathering effects than
flare duds on the basis of particle size alone. The aluminum coating on glass fiber chaff is the
least stable under acidic and sxtremely alkaline conditions. The highest solubility occurs under
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acidic conditions. The magnesium in flare material and flare ash is less stable in acidic
environments than in neutral or alkaline conditions. The dissolution of either chaff or flare
material will be greatest where water content is high. Thus, weathering will be more rapid in
wet, acidic environments than in dry, neutral and alkaline environments.

The following sections summarize potential effects of chemicals leaching from chaff and flare
materials on terrestrial, freshwater aquatic, and marine environments, based on the findings of
the laboratory analysis.

Terrestrial Environment

The evaluation of potential chemical effects from chaff and flare use on terrestrial
environments considered the following issues: '

. Direct toxicity to plants

. Uptake and accumulation of toxic constituents in plants that might be consumed
by domestic livestock or wildlife

. Contamination of ground water
Chaff

Elements of concern for chaff include aluminum, magnesium, copper, manganese, titanium,
vanadium, zinc, boron, and silicon. Of these, only aluminum, magnesium, zinc, and boron
were detected in the laboratory analysis. The absence of copper, manganese, titanium, and
vanadium in the laboratory extracts may indicate that the chaff samples used did not contain
these elements, but they may still occur and are therefore included in the analysis.

Aluminum, magnesium, and silicon occur naturally in relatively high concentrations in soils,
and the probability of significant toxic effects are slight. The national average for natural
aluminum concentration in soils is 72,000 milligrams per kilogram (mg/kg). Aluminum
restricts root growth in some plants at soil solution concentrations as low as 1 mg/L.
However, soil solution aluminum concentrations are reduced by ion exchange reactions, solid
phase precipitation, and ligand exchange processes. Consequently, soil solution concentrations.
of aluminum in the toxic range are only likely to occur in extremely acid and very sandy soils.
Potential plant toxicity would likely be limited to sensitive crops, since native vegetation will
have adapted to local conditions, and liming, a common practice on acid agricultural soils,
would reduce the potential for aluminum toxicity (Munk 1994).

There are no reportable spill quantities for aluminum under the Resource Conservation and
Recovery Act (RCRA) or the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). One test used in evaluating action levels for hazardous materials is
the occurrence of analytes of concern at a concentration equivalent to three times the
background level (40 Code of Federal Regulations [CFR] Part 300, App. A, Sec. 2.3). Based
on the results of the pH 4 surrogate environment laboratory treatment, which produced the
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highest concentration of aluminum, an estimated 325,000 kilograms of chaff would have to be
deposited on an acre of land to triple the aluminum concentration in the upper inch of soil,
assuming a mean soil content of 72,000 mg/kg (Munk 1994). This is equivalent to over 3
million chaff bundles and exceeds the total annual use by ACC units nationwide.

Magnesium also occurs naturally in large concentrations in soil (mean content of 9,000
mg/kg). Magnesium deficiencies may occur in humid acidic soils, and toxicity occurs rarely
in alkaline soils formed from ultra-mafic rocks. Correcting deficiencies or inducing plant
toxicity would require the addition of readily available magnesium at the rate of several tons
per acre (Munk 1994).

Silicon is not known to be toxic to plants, and elevated uptake by plants has not been
documented. The surrogate environmental laboratory tests did not detect dissolution of silicon
in even the most acidic solution (pH 4).

Small quantities of copper, manganese, titanium, vanadium, and zinc may occur in the
aluminum coating of chaff. Only zinc was detected in the laboratory tests. It is likely that the
other trace metals were not present in the particular lot of chaff analyzed (Munk 1994).
Except for titanium, these trace elements are considered essential nutrients for either plant or
animal growth. Toxic effects may occur at elevated concentrations in soil or plant tissue.
Copper, manganese, titanium, and zinc have strong affinities to precipitate as hydroxy oxides
with oxygen and hydroxyl ligands under oxidized neutral and alkaline conditions. Under
anaerobic conditions, they tend to precipitate as sulfides and carbonates, depending on pH. In
addition, a number of other mechanisms may reduce the activity of these elements in solution,
including ion exchange coprecipitation and chelation with natural organic compounds. In
general, the mobility and availability of these metals increase with increasing acidity, which
also tends to coincide with soil conditions likely to be deficient in these elements. In contrast,
vanadium occurs as anions, and its mobility and availability may decrease with increasing
acidity in some soils (Munk 1994).

Of the five transition metals that may occur in chaff, only copper, vanadium, and zinc have
RCRA reportable quantities, and none have critical TCLP limits under 40 CFR Part 261.24.
The RCRA reportable quantities are 2,273 kg for copper and 454 kg for vanadium or zinc.
This would represent nearly 1 million kg of chaff for the more restrictive metals.

Boron is both an essential and toxic element for plants. Boron deficiencies are most likely to
occur in humid, acid soils, and toxicity occurs in alkaline environments. Sensitive plants are
affected by concentrations as low as 0.3 mg/L. In general, the availability of boron to plants
decreases with increasing soil pH and under arid conditions. Increased availability
corresponds with conditions most likely to be deficient in boron. Boron detection in the
surrogate environment laboratory tests of chaff corresponded with pH. There is no RCRA
reportable quantity or critical TCLP limit for boron. However, natural soil content is low
(mean of 33 mg/kg), and the amount of chaff deposition required to raise soil concentration to
triple background level is less than for any other element (estimated 571 kg/acre) (Munk
1994). Nevertheless, this represents about 5,700 bundles of chaff.
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In summary, the exposure of organisms to elements in chaff depends on the rate of release of
these materials in the environment. The availability and mobility of metals in the soil will be
reduced by a number of attenuation factors, including solid phase precipitation, ion exchange,
coprecipitation, and complexation with iron and aluminum oxyhydroxides and organic matter.
Retention of elements in soil will reduce their availability to organisms and the potential for
ground water contamination. The results of the laboratory tests indicate that chaff is more
susceptible to dissolution in wet, acid environments than under arid, alkaline or neutral
conditions. Based on available data, broad-scale, significant accumulations of metals in soil
would require extremely large releases of chaff (Munk 1994).

Flares

Elements of concern for flares include magnesium, boron, barium, and chromium. The
laboratory test results indicate that the potential for release of these elements is strongly related
to pH, the highly acidic media producing higher concentrations (with the exception of barium
in the flare peliet samples, which did not vary appreciably with pH). Impacts from dud flares
are not considered of significant concern because the incidence of duds is rare, and the number
that would have to land in a single location to have an effect is on the order of tens of
thousands. Therefore, the analysis that follows concentrates on chemicals released by flare
ash.

The principal element in flares and in flare ash is magnesium. As noted above for chaff,
magnesium occurs naturally in soil at a mean concentration of 9,000 mg/kg. The highest
concentrations produced by the surrogate environment laboratory tests were 3,050 mg/L for a
dud flare and 861 mg/L for flare ash at pH 4. At higher pH, the concentrations dropped off
dramatically, to an average of 186 mg/kg at pH 7 and 202 mg/kg at pH 10 for the flare ash
(the reductions were even more dramatic with the flare pellet samples).

Flare ash samples also produced detectable quantities of boron, barium, and, in some samples,
chromium. Boron and chromium concentrations were higher in the pH 10 and synthetic
seawater treatments. Barium was detected in the pH 4, 7, and 10 treatments, with the highest
levels found in the most acidic solution. The unexpectedly high quantities of barium detected
in the flare ash samples raise questions about potential contamination of the ash used, which
was not produced in a controlled environment.

Barium mobility and uptake by plants is not well studied, since barium generally occurs
sparingly in solutable forms and at low concentrations in most soils. Test results indicate it
will become more mobile in low pH environments. Barium can be toxic to animals when
ingested in forms other than the insoluble barium sulfate. The elevated barium concentration
in the pH 4 extracts of the flare ash suggest that barium may present a localized hazard for
sensitive organisms. There are no RCRA reportable quantities for barium, but the critical
TCLP limit in 40 CFR Part 261.24 is 100 mg/L. This level was exceeded in only one of the
laboratory findings, in the pH 4 extract of flare ash (the next highest finding was less than 2
mg/L) (Munk 1994).




As noted above for chaff, boron toxicity can occur in alkaline environments, and the
laboratory tests of flare ash produced the highest concentrations in the alkaline (pH 10)
solution. There are no RCRA reportable quantities or critical TCLP limits for boron. Based
on a mean background soil content of 33 mg/kg, the amount of flare ash that would be
required to raise the boron concentration to triple the background level in the upper inch of
soil was estimated at over 1,500 kg/acre (Munk 1994). This represents about 4,000 flares.

Chromium was detected in low concentrations in the pH 10 treatment of flare ash. The low
quantities detected indicate that chromium is not a significant issue. The RCRA reportable
quantity for chromium is 2,273 kg, and the critical TCLP limit is 5 mg/L. In contrast, the
highest detected concentration in the laboratory test of flare ash was 0.03 mg/L (Munk 1994).

\ivaullh

Three replicate samples of flare pellet material were analyzed to measure production of
hydrogen gas. An average sample of 1.1 gram of flare produced an average of 580 milliliters
of hydrogen gas. Assuming an average flare weight of 370 grams, a complete flare falling
into water could produce 195 liters of hydrogen gas. Hydrogen gas is highly explosive if in a
confined area, although it would dissipate rapidly in an open environment. Hydrogen gas
production from dud flares would not pose an environmental threat, but it could be a safety
hazard if a wet flare were placed in an enclosed container.

Freshwater Aquatic Environment

Freshwater aquatic environments are potentially more sensitive to chemicals released from
chaff and flares than terrestrial environments for the following reasons: (1) dissolution of
materials will be faster in water than on land, (2) chemicals are more mobile and more
available to organisms, and (3) the thresholds of toxicity tend to be lower for sensitive aquatic
species. The extreme pH levels used in the laboratory analysis are not directly applicable to
aquatic environments because pH 4 is too acidic and pH 10 too basic for most aquatic
organisms. These data, along with the more normal pH 7 test results, can, however, be used
in a qualified fashion to indicate trends in solubility and toxicity.

Chaff

Among the elements examined in chaff, only aluminum and copper have the potential for
sufficiently high concentrations to be of concern in aquatic environments. Magnesium, boron,
manganese, titanium, vanadium, and silicon concentrations are less than values known to cause
toxicity to aquatic organisms. '

Aluminum solubility and toxicity are highly pH dependent. The highest concentrations in the
laboratory tests occurred at pH 4 (170 ppm) and the lowest at pH 7 (0.3 ppm). The freshwater
acute value for aluminum is 1.496 ppm, and the chronic value is reported as 0.742 ppm for a
PpH range of 6.9 to 8.2. There are no data available on acute or chronic levels at the extreme
pH levels of 4 and 10 used in the laboratory analysis. The extracts from the pH 7 samples,
which lie within the 6.9-8.2 range, were approximately one-sixth the freshwater acute value
for aluminum. These extract values represent a very high chaff-to-water ratio (1:20) which




could not occur in the environment. Therefore, aluminum toxicity due to chaff is not likely to
be a concern in aquatic environments.

Copper was not detected in the laboratory tests, which had a detection limit of 0.02 mg/L, but
the freshwater acute value is 0.018 parts per million (ppm), which is below the detection limit.
While the findings of the laboratory research are inconclusive with respect to copper, it is
unlikely that chaff would be deposited in a body of water in sufficient quantity to cause harm
to aquatic life.

Chaff disperses widely when employed from military aircraft. Depending on the altitude of
release and wind speed and direction, the chaff from a single bundle can be spread over
distances ranging from less than a quarter mile to over 100 miles (USAF 1994). The most
confined distribution would be from a low-altitude release in calm conditions. The chaff from
one bundle could be expected to distribute over about a quarter mile area (160 acres). The
average distribution for a bundle of RR-112A chaff (the largest model) would be about 69,000
chaff dipoles per acre. Each dipole could contain a maximum of 1.8 x 10” gram of copper (at
0.05 percent of the aluminum coating). An entire bundle of 11 million dipoles could contain
approximately 0.02 gram of copper (the quantity would be proportionally less for the smaller
bundles, such as RR-170A which contains approximately 3 million dipoles). Thus, the worst
case condition would be clump of undispersed RR-112A chaff falling in total in a small,
confined body of water. Even in this worst case situation, the amount of copper introduced
would be equivalent to the copper in one penny."

Flares

Of the five metals measured in the flare pellet material, only magnesium showed sufficiently
high levels to warrant consideration. Aluminum, boron, barium, and chromium did not
extract in sufficient quantities to be of concern to aquatic organisms. Magnesium was
measured at almost 3,000 ppm at pH 4, dropping to 4.4 ppm at pH 7, which more closely
approximates typical aquatic environments. There are no aquatic criteria for magnesium, but a
review of the on-line Aquatic Information Retrieval (AQUIRE) data service showed a 50
percent lethal concentration (LC50) response in water fleas (Daphnia magna) at 140 to 160
ppm. It is not possible to extrapolate precisely the level of magnesium that would be extracted
over a pH range of 5 to 9, which would cover most aquatic environments, however, it appears
that effects would only occur in the more acidic environments. Even then, the occurrence of
dud flares is so rare as to be highly unlikely to have an impact.

The elements of concern in the flare ash extracts are magnesium, barium, and boron.
Aluminum and chromium were either undetected or in insufficient quantities to threaten
aquatic life. Magnesium extracts ranged from an average of 186 ppm at pH 7 to an average of
857 ppm at pH 4. Barium showed as high as 191 ppm at pH 4, but lower levels at pH 7 (1.4
ppm) and pH 10 (1.0 ppm). There are no established water quality criteria for barium, but the

* Pennies manufactured since 1982 have a total weight of 2.5 grams and are 0.8 percent copper.
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AQUIRE database showed that values as low as 14.5 ppm were toxic to water fleas, while
higher values (690 ppm) were necessary to cause 50 percent mortality in mosquito fish
(Gambusia affinis). Both species live in environments that generally have a pH of over 6.9,
and would not be affected at the levels found in the pH 7 laboratory test. No data are
available concerning toxicity of barium for aquatic life that live in lower pH environments.

There are no water quality criteria established for boron. However, in a comparison of the
TCLP laboratory data against a U.S. Fish and Wildlife Service publication on toxicity effects
of boron (USFWS 1985), the levels of boron extracted in the pH 10 samples of flare ash
would be sufficient to cause lethal or chronic effects in several aquatic species.

Flare ash extracts also contained measurable levels of ammonia. The values ranged from 2.8
to 3.2 ppm and are at or above levels reported by EPA as toxic to aquatic life (EPA 1985). In
addition, both the flare dud and the flare ash samples had a significant effect on the pH of the
solutions with which they reacted. The 1.1 gram samples of flare ash raised the pH of 225
milliliters of buffered sodium acetate solution from pH 4 to pH 9.6. While flare ash quantities
likely to settle in a body of water are very small, a dud flare falling into a small, confined
pond could raise the pH and adversely affect aquatic life in the water. This is an extremely
unlikely event, however.

In summary, the TCLP test results are inconclusive with respect to potential effects from flare
ash on sensitive aquatic habitats, primarily because the toxicity levels to some aquatic
organisms are so low. However, the potential for impact is highly dependent on the quantity
of material deposited in a given body of water. After burning, the ash produced by a flare
would be widely dispersed by wind, and the quantity settling in a single location would be
minute. Conditions warranting further consideration might include small water bodies
containing organisms that are highly sensitive to magnesium, barium, boron, ammonia, or pH
changes in areas that receive a high amount of flare use.

Marine Environment

A significant amount of training with chaff and flares occurs over the open ocean. Although
the vastness of the receiving waters and the resulting dilution of any materials or chemicals
deposited make the potential for impact extremely remote, laboratory extraction tests were
conducted using synthetic seawater to identify chemicals that could be released into the ocean.
The results could be of interest in a more confined estuarine environment.

Chaff

The concentrations detected for all elements of concern were low in the synthetic seawater
solution. The high levels of magnesium detected are attributable to the magnesium in the
extracting solution. As with freshwater aquatic environments, the only chemical of potential
concern is copper. The marine chronic value for copper is 0.003 ppm, which is well below

the laboratory detection limit of 0.02 mg/L. However, as discussed above for freshwater
environments, the quantity of copper involved, if any, is minute.



Flares

Incidental flare duds falling into marine environments would not be expected to generate
adverse effects due to the small amount of chemicals released. The only chemicals detected in
the flare ash samples were magnesium, boron, and chromium, Unlike the freshwater extracts,
no barium was detected. Magnesium levels were as high as 86 ppm, after correction for the
high background level of magnesium in seawater (about 867 ppm). No magnesium toxicity
data are available for seawater. The boron extract had a value of 68 ppm, which could be
sufficient to cause effects in some aquatic species (USFWS 1985). Chromium was not
detected in sufficient quantities for concern.

3.3 CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of the surrogate environment laboratory tests conducted on aluminum-
coated glass fiber chaff, flare pellet material, and flare ash, and considering the quantities of
chaff and flares used in military training, no acute or cumulative chemical effects are
anticipated on terrestrial environments. There are no significant unresolved issues related to
chemical effects of these materials on soils or, consequently, on plants, animals, or ground
water.

The potential for effects to freshwater aquatic environments is directly related to the quantity
of material deposited in a water body and the sensitivity of aquatic organisms that live in the
affected area. With respect to chaff, the only element of concern is copper. No copper was
detected in any of the chaff samples subject to laboratory analysis, but, based on information
about the composition of the aluminum coating, it could occur. The maximum quantity of
copper that could be released in a body of water is so minute that no further analysis is
considered necessary. Any unusual site-specific concerns (e.g., highly sensitive environment
subject to repeated chaff releases) could be addressed through a monitoring program.

With respect to flare use, the study was inconclusive concerning potential for impacts from
barium, boron, and ammonia produced by flare ash, as well as effects on pH. These would
only be of potential concern in small water bodies subject to substantial, repeated flare use,
and which support organisms sensitive to these chemicals. Deposition of flare ash in the
concentrations used for the laboratory analysis could be toxic to aquatic organisms. However,
these concentrations (material to solution ratio of 1:20) were far higher than could occur as a
result of military training. More precise studies could be conducted using more appropriate
concentrations of flare ash and pH ranges more accurately reflecting actual aquatic
environments (5-9.2). If such tests are conducted, flare ash samples should be recovered
under more controlled conditions to reduce the likelihood of contamination. Any site-specific
issues in areas proposed for flare employment could be addressed with an ecological risk
assessment, based on anticipated levels of flare use, or a water body of concern could be
monitored for chemical effects. Two approaches could be taken:

(1)  The quantity of flare ash deposition could be projected based on anticipated
number of flares and resulting copper concentration could be estimated and



compared to acute or chronic values or to toxicological data for the organisms
of concern.

(2)  The sensitive water body of concern could be subject to a long-term monitoring
program to determine whether flare use is affecting its chemical composition.

While the potential for adverse effects is considered low, consideration could be given to
conducting bioassay tests of chaff and flare ash to further assess their toxicity to aquatic
organisms. A tiered approach would be appropriate, starting with a toxicity test involving a
range of conditions (freshwater, estuarine, marine) and concentrations. A range of organisms
should also be considered, including invertebrate (Ceriodaphnia and Mulinia), fish
(Pimephales and Cyprinodon), water plant (Champia), and amphipod (Hyalella and
Leptocheirus). The objective of the tests would be to determine the concentrations at which 50
percent mortality occurred. If a marginal response were observed, a long-term exposure (28
days) in a chronic amphipod benthic test could be performed.
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Soil and Water West, Inc. Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd.  Rio Rancho, New Mexico Phone (505) 891-9472 FAX (505) 892-6607
Client: SAIC R. Rea Recelved: 3/30/94 Page 1 of 16
Work Order No.: 1368 Reported: 8/17/94
Results/QA-GC
initial pH: 4.00 Matrix: Chaff Extractant: 0.1 N NaOAC (pH 4.0}; 18 h contact time
Extraction Date: 7/14/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Sample Duplicate Spiked Sample Spike
Result* Result* Result Result* Added Recovery Blank MDL
Analyte (mg/t) _ (mg/L) RPD (mg/L) (mg/L) (mg/L) (%) (mg/l) | (mg/L)
Mg 0.26 0.21 21.3 2.20 0.26 2.00 97 1.14 0.01
Al 182 158 14.1 193 182 10.0 110 0 0.1
Cu 1} 0 0.0 0.19 0 0.20 95 0 0.02
Mn 0 0 0.0 0.20 0 0.20 100 0 0.02
Si (o} 1] 0.0 9.5 0 10.0 85 0 1.0
Ti 0 [¢] 0.0 0.27 0 0.25 108 [o] 0.05
Vv (¢} 0 0.0 0.21 0 0.20 105 0 0.02
Zn 0.39 0.40 25 0.59 0.39 0.20 100 4] 0.01
B 1.2 1.8 40.0 2.1 1.2 0.63 144 0 0.1
Ba 0.5
Cr 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 25.00 25.00 NA
Final pH 4.52 4.45 3.97 NA
Blank Spike Recovery Ceontinuing Calib. QC Sample
Blank Spike Initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date
Analyte (mg/L) (mg/L) (%) (mg/L) {mg/L) (mg/l) (mg/L) (%) Analyzed
Mg 2.18 1.00 104 5.00 4.92 16.0 16.1 29 8/2/94
Al 1.0 1.0 100 100 94.5 4.1 4.0 102 8/4/94
Cu 0.20 0.20 100 2.00 1.98 0.40 0.41 88 8/1/94
Mn 0.15 0.20 75 1.00 1.00 0.21 0.22 85 8/1/94
Si 8.0 10.0 90 100 93.1 2.0 2.0 100 8/4/94
Ti 0.19 0.20 85 0.25 0.27 0.12 0.13 82 8/2/94
Vv 017 0.20 85 0.25 0.23 0.15 0.17 88 8/2/94
Zn 0.18 0.20 95 1.00 1.02 1.03 1.10 94 8/1/94
B 0.6 0.63 96 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 8/4/94
Cr 8/2/94
NH3-N
NO3/NO2
Final pH 7/15/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit
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SAIC R. Rea

Phone (505) 891-9472
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Reported:

3/30/94
8/17/94

Results/QA-QC

"FAX (505) 852-6607

Page 2 of 16

initial pH: 4.00 Matrix: Flare Dud Extractant: 0.1 N NaOAC (pH 4.0); 18 h contact time
Extraction Date: 7/25/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Result* Result Result* Added Recovery Blank MDL
Analyte (mg/L) (ma/L) RPD (mg/L) (mg/L) (mg/L) (%) {mg/L) {mg/L) |
Mg 3050 2840 741 3570 3050 500 104 1.14 0.01
Al s} 0 0.0 9.0 0.0 10.0 80 s} 0.1
Cu 0.02
Mn 0.02
si 1.0
Ti 0.05
v 0.02
Zn 0.01
B 0.0 0.0 0.0 0.7 0.0 0.63 112 0 0.1
Ba 2.0 40 66.7 8.5 2.0 10.0 75 ] 0.5
Cr 0.20 0.38 62.1 2.30 0.20 2.00 105 0 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 52.52 51.00 NA
Final pH 10.52 10.53 NA

Blank Spike Recovery Continuing Calib. QC Sample
Blank Spike Initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date

Analyte (mg/L) (mg/L) (%) {mg/L) (mg/L) (mg/L) (mg/L) (%) Analyzed
Mg 2.18 1.00 104 5.00 4.92 16.0 16.1 89 8/2/94
Al 1.0 1.0 100 100 84.5 4.1 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
v 8/2/94
Zn 8/1/94
B 0.6 0.63 86 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 5.0 5.0 100 50.0 50.5 52 5.0 104 8/4/94
Cr 0.20 0.20 100 2.00 2.08 0.45 0.46 28 8/2/94
NH3-N
NO3/NO2 8/8/94
Final pH 7/15/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit
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Soil and Water West, inc. Natural Resource Consultants/Testing Laboratories
1700 Southern Bivd.  Fio Rancho, New Mexico Phone (505) 891-8472 FAX (505) 892-6607

Client: SAIC/R. Rea Received: 6/7/94 Page 3 of 16

Work Order No.: 1368 Reported: 8/17/94

Results/QA-QC

Initial pH: 4.00 Matrix: Flare Ash Extractant: 0.1 N NaOAC {pH 4.0); 18 h contact time
Extraction Date: 7/14/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Sample Duplicate Spiked Sample Spike
Result*  Result* Result Result* Added Recovery Blank MDL
Analyte (mg/L) (mg/L) RPD (mg/L) (mg/L) (mg/L) (%) (mg/L) (mg/L)
Mg 861 852 1.1 863 861 2.00 100 1.14 0.01
Al ¢] 0 0.0 8.9 0.0 10.0 89 o] 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
\% 0.02
Zn 0.01
B 17.7 18.0 1.7 18.8 17.7 3.13 35 o 0.1
Ba 178 191 7.0 196 178 20.0 80 [+] 0.5
Cr 4] 0 0.0 2.18 0.0 2.00 109 (4] 0.02
NH3-N see NH3-N Resuit 0.1
NO2-N see NO2 results
NO3-N see NO3 results 0.1
Weight (g) 30.00 30.00 ' NA
Final pH 9.59 8.52 NA
Blank Spike Recovery Continuing Calib. QC Sample
Blank Spike Initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date
Analyte (mg/L) (mg/L) (%) (mg/L) (mg/L) (ma/L) (mo/L) (%) Analyzed
Mg 2.18 1.00 104 5.00 4.92 16.0 16.1 89 8/2/94
Al 1.0 1.0 100 100 845 4.1 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
\ 8/2/94
Zn 8/1/94
B 0.6 0.63 96 2.0 2.0 0.92 0.86 107 8/4-5/94
‘|Ba 5.0 5.0 100 50.0 50.5 5.2 5.0 104 8/4/94
Cr 0.20 0.20 100 2.00 2.08 0.45 0.46 88 8/2/94
NH3-N see NH3 results sheet
NO3/NO2 see NO3, NO2 results B8/8/94
Final pH 7/15/94

* Zero denotes less than method detection limit.
MDL = Method Detection Limit




3

Soll and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd.

Ric Rancho, New Mexico

Client: SAIC/R. Rea
Weork Order No.: 1368

Received:
Reported:

Phone (505) 891-9472

3/30/94
8/17/94

Resuits/QA-QC

FAX (505) 882-6607

Page 4 of 16

Initial pH: 7.00 Matrix: Chaff Extractant: 0.1 N NaOAC (pH 7.0); 18 h contact time
{Extraction Date: 7/12/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Result* Resutt Result* Added Recovery Blank MDL
Anatyte (mg/L) (mg/L) RPD {mg/L) {mg/L) (mofL) (%) (mg/L) (mg/t) |
Mg 0.14 .18 30.3 2.06 0.14 2.00 g6 0.05 0.01
Al 0.3 0.2 40.0 8.2 0 10.0 88 0 0.1
Cu 0 ] 0.0 0.20 (¢} 0.20 100 0 0.02
Mn o] [+ 0.0 0.20 (o] 0.20 100 0 0.02
Si ¢} 0 0.0 8.9 o) 10.0 89 o] 1.0
Ti 0 0 0.0 0.25 (¢} 0.25 100 0 0.05
v [¢] o] 0.0 0.21 0 0.20 105 [o] 0.02
Zn 0.05 0.06 18.2 0.27 0.05 0.20 110 0 0.01
B 2.0 0.8 85.7 24 2.0 0.63 64 0.1 0.1
Ba 05
Cr 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N . 0.01
Weight (g) 25.00 25.00 NA
Final pH 7.22 7.14 NA

Blank Spike Recovery Continuing Calib. QC Sample
Blank Spike Initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date

Analyte (mg/L) (mg/L) (%) (mg/L) {mg/L) {mg/L) {mg/L) (%) Analyzed
Mg 1.00 1.00 95 5.00 5.14 16.0 16.1 a9 8/2/04
Al 1.0 1.0 100 100 100 4.1 4.0 102 8/4/94
Cu 0.19 0.20 o5 2.00 1.98 0.40 0.41 28 8/1/04
Mn 0.20 0.20 100 1.00 1.00 0.21 0.22 a5 8/1/94
Si 8.6 10.0 86 100 83.1 20 20 100 8/4/94
Ti 0.21 0.20 108 0.25 0.27 0.12 0.13 92 8/2/94
v 0.18 0.20 90 0.25 0.23 0.18 017 88 8/2/04
Zn 0.20 0.20 100 1.00 1.02 1.03 1.10 94 8/1/04
B 0.6 0.63 o6 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 8/4/94
Cr 8/2/94
NH3-N
NOS/NO2
Final pH 7/13/94

* Zerc denoctes less than method detection limit.
MDL = Method Detection Limit




Soill and Water West, Inc.

Natural Resource Consultants/Testing Laboratorlés

1700 Southern Blvd.

Client: SAIC/R. Rea
Work Order No.: 1368

Rio Rancho, New Mexico

Phone (505) 891.9472

Received:
Reported:

3/30/94
8/17/94

Results/QA-QC

FAX (505) 892-6607

Page S of 16

initial pH: 7.00 Matrix: Flare Dud Extractant: 0.1 N NaOAC (pH 7.0); 18 h contact ime
Extraction Date: 7/12/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Aesuit* Result Resuit* Added Recovery Blank MDL
Analyte (mg/t) (mg/L) RPD {mgil) (mg/L) {mgit) __{%) (mg/L) (mg/t) |
Mg 452 436 3.6 6.43 452 2.00 86 0.05 0.01
Al Q 4] 0.0 9.2 0.0 10.0 o2 [+] 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
v 0.02
Zn 0.01
B 0.0 0.0 0.0 0.6 0.0 0.63 96 0 0.1
Ba 2.3 3.0 26.4 . 8.5 2.3 10.0 72 0 0.5
Cr 0 o} 0.0 2.20 0.00 2.00 110 [s] 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 128.00 124.70 NA
Final pH 10.67 10.69 NA

Biank Spike Recovery Continuing Calib. QC Sampie

Blank Spike Initial Ending

Spike Added Recovery Std. Cal, Found True Recovery Date
Analyte (mg/L) (mg/L) (%) (mg/L) {mg/L) (mg/L) (mg/L) (%) Analyzed
Mg 1.00 1.00 a5 5.00 514 16.0 16.1 o9 8/2/94
Al 1.0 1.0 100 100 100 41 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
v 8/2/94
Zn 8/1/94
B 0.6 0.63 86 20 20 0.82 0.86 107 8/4-5/94
Ba 5.1 5.0 102 50.0 52.4 5.2 5.0 104 8/4/94
C( 0.22 0.20 110 2.00 1.8 0.45 0.46 o8 8/2/94
NH3-N
NO3/NO2
Final pH 7/13/94

* Zero denotes less than method detection limit.
MDL = Method Detection Limit




Soil and Water West, inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd.

Rio Rancho, New Mexico

Client: SAIC/R. Rea
Work Order No.: 1368

Phone (505) 891-9472

Recelved:
Reported:

6/7/94
8/17/34

Results/QA-QC

FAX (505) 892-6607

Page 6 of 16

Initial pH: 7.00 Matrix: Flare Ash Extractant: 0.1 N NaOAC (pH 7.0); 18 h contact time
Extraction Date: 7/12/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Result* Result Resuit* Added Recovery Blank MDL
Analyte (mg/L) (mg/L) __ RPD (mg/L) (mg/L) (mg/L) (%) {mg/L) {mg/t)
Mg 184 187 1.6 264 184 100 80 1.14 0.01
Al 0 (o] 0.0 8.7 0.0 10.0 87 0 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti Q.05
v 0.02
Zn 0.0t
B 17.6 18.4 44 18.9 17.7 3.13 42 0.1 0.1
Ba 1.2 16 2886 10.4 1.2 10.0 89 © 0.5
Cr o} 0 0.0 221 0.0 2.00 110 e] 0.02
NH3-N see NH3-N results 0.1
NO3/NO2 see NO3, NO2 results 0.1
Weight (g) 30.00 30.00 NA
Fina! pH 10.31 10.28 NA

Blank Spike Recovery Continuing Calib. QC Sample

Blank Spike Initial Ending

Spike Added Recovery Std. Cal. Found True Recovery Date
Analyte (mg/t) {(mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) (%) Analyzed
Mg 2.18 1.00 104 5.00 4.92 16.0 16.1 a9 8/2/94
Al 1.0 1.0 100 100 945 | 4.1 4.0 102 B/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
v 8/2/94
Zn 8/1/94

iB 0.7 0.63 06 2.0 2.0 0.92 0.86 107 8/4-5/94

Ba 51 5.0 102 50.0 524 5.2 5.0 104 8/4/34
Cr 0.22 0.20 110 2.00 1.88 0.45 0.46 o8 8/2/94
NH3-N
NOI/NO2
Final pH 7/13/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit




Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

3700 Southern Bivd.  Rio Rancho, New Mexico Phone (505) 891-9472 FAX (505) 892-6607
Client: SAIC/R. Rea Received: 3/30/94 Page 7 of 16
Work Order No.: 1368 Reported: 8/17/94
Results/QA-QC
Initial pH: 10.00 Matrix: Chaff Extractant: 0.1 N NaOAC (pH 10.0); 18 h contact time
Extraction Date: 7/19/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Result* Result Result* Added Recovery Blank MDL
Analyte (mga/l) (mg/\.) RPD {mg/L) {mg/t) (mg/L) (%) (mg/L) {mg/L)
Mg 0.18 0.17 5.7 212 0.18 2.00 87 0.02 0.01
Al 24 3.6 40.0 11.6 2 10.0 g2 0 0.1
Cu 0 0 0.0 0.19 0 0.20 95 0 0.02
Mn 0 0 0.0 0.21 0 0.20 105 4] 0.02
Si 0 0 0.0 10.4 0 10.0 104 0 1.0
Ti 0 0 0.0 0.24 0 0.25 96 0 0.05
\ 0 0 0.0 0.24 0 0.20 120 0 0.02
Zn 0.03 0.02 40.0 0.28 0.03 0.20 125 o] 0.01
B 0.9 0.9 0.0 1.3 0.8 0.63 64 0 0.1
Ba 0.5
Cr 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 25.00 25.00 NA
Final pH 7.98 8.48 NA

Blank Spike Recovery Continuing Calib. QC Sample

Blank Spike Initial Ending

Spike Added Recovery Std. Cal. Found True Recovery Date
Analyte (mg/L) (mg/L) (%) {mg/L) (mg/L) (mg/L) (mg/L) (%) Analyzed
Mg 1.00 1.00 g8 5.00 517 16.0 16.1 99 8/2/94
Al 0.9 1.0 90 100 100 4.1 4.0 102 8/4/94
Cu 0.20 0.20 100 2.00 1.98 0.40 0.41 28 8/1/94
Mn 0.20 0.20 100 1.00 1.00 0.21 0.22 95 8/1/94
Si 103 10.0 103 100 98.1 2.0 2.0 100 8/4/94
Ti 0.23 0.20 115 0.2% 0.27 0.12 0.13 92 8/2/94
\ 0.19 0.20 a5 0.25 0.22 0.15 0.17 88 8/2/94
Zn 0.20 0.20 100 1.00 1.02 1.03 1.10 94 8/1/94
B 0.6 0.63 86 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 8/4/94
Cr 8/2/84
NH3-N
NO3/NO2 .
Final pH 7/20/94

* Zero denotes less than method detection limit.
MDL = Method Detection Limit




Soil and Water West, inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Blvd.  Rio Rancho, New Mexico Phone (505) 891-9472 FAX (505) 892-6607
Client: SAIC/R. Rea Received: 3/30/93 Page 8 of 16
Work Order No.: 1368 Reported: 8/17/94
Results/QA-QC
initial pH: 10.00 Matrix: Flare Dud Extractant: 0.1 N NaOAC (pH 10.0); 18 h contact time
Extraction Date: 7/19/94 Extract Dilution Ratio: 1:20
Sampls Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Resuit*  Result* Resutt Result* Added Recovery Blank MDL
Analyte {mg/L) (mg/L) RPD (mg/L) (mg/t) (mg/L) (%) {mg/L} (mg/L)
Mg 2.43 2.44 0.4 4.35 2.43 2.00 86 0.02 0.01
Al 0 o 0.0 8.2 0.0 10.0 92 0 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
v 0.02
zZn 0.01
B 0.0 0.0 0.0 0.6 .0 0.63 86 [« 0.1
Ba 20 3.2 46.2 11.8 2.0 10.0 98 0 0.5
Cr 0 0 0.0 2.27 0.00 2.00 113 0 0.02
NH3-N 0.1
NO3-N c.1
NO2-N 0.01
Weight (g) 125.80 122.20 NA
Final pH 10.88 10.80 NA

Blank Spike Recovery Continuing Calib. QC Sample

Blank Spike Initiat Ending

Spike Added  Recovery Std. Cal. Found True Recovery Date
Analyto (mg/L) (mg/L} (%) (mg/L) {mg/L) (mg/L) (mg/L) (%) Analyzed
Mg 1.00 1.00 98 5.00 517 16.0 16.1 99 8/2/94
Al 0.9 1.0 90 100 100 4.1 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
Vv 8/2/94
Zn 8/1/04
B 0.6 0.63 86 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 5.1 5.0 102 50.0 51.0 5.2 5.0 104 8/4/94
Cr 0.21 0.20 105 2.00 2.02 0.45 0.46 98 8/2/94
NH3-N
NO3/NO2
Fina! pH 7/20/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit



Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd. Rio Rancho, New Mexico

Client: SAIC/R. Rea
Work Order No.: 1368

Received:
Reported:

Phone (505) 891-9472

€/7/94
8/17/94

Resuits/QA-QC

Page 9 of 16

"FAX (505) 892-6607

Initial pH: 10.00 Matrix: Flare Ash Extractant: 0.1 N NaOAC (pH 10.0); 18 h contact time
Extraction Date: 7/19/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike .

Result*  Result* Result Result* Added Recovery Blank MDL
Analyte (mg/L) (mg/L) RPD (mg/L) {mg/L) {mg/L) (%) {mg/L) (mg/L)
Mg 187 206 45 282 197 100 85 0.02 0.01
Al 0 0 0.0 9.4 0.0 10.0 84 0 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
v 0.02
Zn 0.01
B 88 80 0.0 130 88.0 125 336 o 0.1
Ba 0.9 1.0 105 12.2 0.9 10.0 113 0 0.5
Cr 0.03 0.02 a.0 2.28 0.0 2.00 112 0 0.02
NH3-N see NH3 results 0.1
NO3/NO2 see NO3, NO2 results 0.1
Weight (g) 30.00 30.00 NA
Final pH 10,33 10.32 NA

Blank Spike Recovery Continuing Calib. QC Sample
Biank Spike Initial Ending

Analyto GRS RS Resaye) Sy Su | BRYY JWh  Rerye | aBifed
Mg 1.00 1.00 o8 5.00 517 16.0 16.1 99 8/2/94
Al a9 1.0 90 100 100 4.4 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
\] 8/2/94
Zn 8/1/94
B8 0.6 0.63 26 2.0 2.0 0.92 0.86 107 8/4-5/94
Ba 5.1 5.0 102 50.0 51.0 5.2 5.0 104 8/4/94
Cr 0.21 0.20 105 2.00 2.02 0.45 0.46 o8 8/2/94
NH3-N
NO3/NO2
Final pH 7/20/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit



Soil and Water West, inc. Natural Resource Consultants/Testing Laboratories

1700 Southern Blvd. Ric Ranche, New Mexico Phone (505) 831-8472 FAX (505) 892-6607
Client: SAIC/R. Rea Received: 3/30/94 Page 10 of 16
Work Order No.: 1368 Reported: 8/17/94

Results/QA-QC

initial pH: 7.76 Matrix: Chaff Extractant: Synthetic seawater; 18 h contact time
Extraction Date: 7/21/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Hesult*  Resuit* Result Result* Added Recovery Blank MDL
Analyte (mg/l) __ (mg/L) RPD (mo/L) (mg/L) (ma/t) (%) (mg/L) | (mg/) |
Mg 873 868 0.6 968 873 100 a5 867 0.01
Al 0.3 0.3 0.0 6.7 4] 10.0 64 ) o} 0.1
Cu 0 0 0.0 0.20 0 0.20 100 [o] 0.02
Mn o} 0 0.0 0.20 0 0.20 100 ¢} 0.02
Si o] 0 0.0 8.5 1] 10.0 85 0 1.0
Ti [ 0 0.0 0.32 1} 0.25 128 (o] 0.05
\% [¢] 0 0.0 0.24 (4} 0.20 120 0 0.02
Zn 0.04 0.04 0.0 0.25 0.04 0.20 105 0 0.01
B8 1.0 0.6 50.0 15 1.0 0.63 79 [\] 0.1
Ba 0.5
Cr 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 25.00 25.00 NA
Final pH 7.64 7.76 NA

Blank Spike Recovery Continuing Calib. QC Sample
Blank Spike Initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date

Analyte {mg/L) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) (%) Analyzed
Mg NA NA NA 500 503 16.0 16.1 89 8/2/94
Al 0.8 1.0 80 100 100 4.1 4.0 102 8/4/94
Cu 0.19 0.20 85 2.00 1.98 0.40 0.41 98 8/1/94
Mn 0.19 0.20 85 1.00 1.00 0.21 0.22 85 8/1/94
Si 93 10.0 83 100 98.1 2.0 2.0 100 8/4/94
Ti 0.30 0.20 150 0.25 0.24 0.12 0.13 g2 8/2/94
\ 0.22 0.20 110 0.25 0.22 0.15 0.17 88 8/2/94
Zn 0.20 0.20 100 1.00 1.02 1.08 1.10 94 8/1/94
B 0.6 0.63 96 2.0 1.9 0.92 0.86 107 8/4-5/94
Ba 8/4/94
Cr ’ 8/2/94
NH3-N
NO3/NO2
Final pH 7/22/94

* Zero denotes less than method detection limit.
MDL = Method Detection Limit



Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd.

Client: SAIC/R. Rea
Work Order No.: 1368

Rio Rancho, New Mexico

Phone (505) 891-9472

Received:
Reported:

3/30/94
8/17/94

Resuits/QA-QC

"FAX (505) 892-6607

Page 11 of 16

initial pH: 7.76 Matrix: Flare Dud Extractant: Synthetic seawater; 18 h contact time
Extraction Date: 7/21/94 Extract Dilution Ratio: 1:20
Sample Resuits Matrix Spike Recovery

Sample Duplicate Spiked Sample Spike

Result* Result* Result Result* Added Recovery Blank MDL
Analyte (mg/L) (ma/L) RPD (mg/t) (mg/L) (mg/L) (%) (mg/t) (mg/L)
Mg 635 645 1.6 710 635 100 75 867 0.01
Al 0 0 0.0 6.6 0.0 10.0 66 o} 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
v 0.02
Zn 0.01
B 0.0 0.0 0.0 0.5 0.0 0.63 80 o] 0.1
Ba 2.0 3.2 46,2 11.8 2.0 10.0 o8 [s] 0.5
Cr Q 0 Q.0 2.27 0.00 2.00 113 o 0.02
NH3-N 0.1
NO3-N 0.1
NO2-N 0.01
Weight (g) 53.94 55.20 NA
Final pH 10.69 10.68 NA

Blank Spike Recovery Continuing Calib. QC Sample
Blank Spike initial Ending
Spike Added Recovery Std. Cal. Found True Recovery Date

Analyte (mg/t) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mo/L) (%) Analyzed
Mg NA NA NA 500 503 16.0 16.1 99 8/2/94
Al 0.8 1.0 80 100 100 4.1 4.0 102 8/4/94
Cu 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/34
v 8/2/94
Zn 8/1/94
B 0.6 0.63 86 2.0 1.9 0.92 0.86 107 8/4-5/94
Ba 101 10.0 101 50.0 46.4 52 5.0 104 8/4/94
Cr 0.21 0.20 105 2.00 1.94 0.45 0.46 88 8/2/94
NH3-N
NO3/NO2 8/8/94
Final pH 7/26/94

* Zero denotes less than method detection limit.

MDL = Method Detection Limit




Soil and Water West, Inc. Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd, Rio Rancho, New Mexico Phone (505) 891-9472 FAX (505) 892-6607
Client: SAIC/R. Rea Received: 6/7/94 Page 12 of 16
Work Order No.: 1368 Reported: 8/17/94 i

Rosuits/QA-QC

Initial pH: 7.76 Matrix: Flare Ash Extractant: Synthetic seawater; 18 h contact time
Extraction Date: 7/21/94 Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Sample Duplicate Spiked Sample Spike
Result*  Result* Result Result* Added Recovery Blank MDL
Analyto (mg/L) (ma/L) RPD (mg/t) (mg/L) (mg/L) (%) (mg/L) (mg/L)
Mg 942 953 1.2 1038 942 100 96 867 0.01
Al 0 o} 0.0 6.9 0.0 10.0 69 0 0.1
Cu 0.02
Mn 0.02
Si 1.0
Ti 0.05
Vv 0.02
Zn . 0.01
B 68 68 0.0 94.0 68.0 125 208 (o} 0.1
Ba 0 0 0.0 8.1 0.0 10.0 81 [+} 05
Cr 0.03 0.03 0.0 1.89 0.0 2.00 93 0 0.02
NH3-N see NH3 results 0.1
NO3-N see NOS3 results
NO2-N see NO2 results 0.1
Weight (g) 30.00 30.00 NA
Final pH 10.20 9.98 NA
Blank Spike Recovery Continuing Calib. QC Sample
Biank Spike initial Ending
Spike Added  Recovery Std. Cal. Found True Recovery Date
Analyte (mg/L) (mg/L) (%) (mg/t) (mg/L) {mg/L) (mg/L) (%) Analyzed
Mg NA** NA** NA** 500 503 16.0 16.1 99 8/2/94
Al 0.8 1.0 80 100 100 4.1 4.0 102 8/4/94
Cu ‘ 8/1/94
Mn 8/1/94
Si 8/4/94
Ti 8/2/94
\ 8/2/94
Zn 8/1/04
B 0.6 0.63 86 2.0 1.8 0.82 0.86 107 8/4-5/94
Ba 10.1 10.0 101 50.0 46.4 5.2 5.0 104 8/4/94
Cr 0.21 0.20 105 2.00 1.94 0.45 0.46 98 8/2/94
NH3-N
NO3/NO2
Final pH 7/22/94

* Zero denotes less than method detection limit.
MDL = Method Detection Limit




Soil and Water West, Inc. Natural Resource Consuitants/Testing Laboratories

1700 Southern Blvd. Rio Rancho, New Mexico Phone (505) 891-9472 FAX (505) 892-6607
Client: SAIC/R. Rea Received:  see data shests Page 13 of 16
Work Order No.: 1368 Reported: 8/17/94

NH3-N Results and QA-QC

initial pH: NA Matrix: Flare Ash Extractant:  Varied
Extraction Date: See data sheets Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Duplicate

Sample  Duplicate Spike Spiked MsS Spike MSD Matrix

Result* Resuit* Added Resuilt Recovery Result Recovery Spike
Environment (mg/L) (mg/L) RPD {mg/L) {mg/L) (%) (mg/L) (%) RPD
pH 4.0 3.4 2.8 19.4 5.0 8.6 104 7.3 80 144
pH 7.0 3.1 3.3 6.3 5.0 7.4 86.0 7.8 90 - 4.5
pH10.0 2.6 29 10.8 5.0 7.4 96.0 7.4 80 6.5
Marine 3.5 3.4 2.9 5.0 8.0 90.0 8.7 106 16.3

Biank Spike Recovery Continuing Calib. QC Sample
Blank BS Initial Ending

Blank Spike Recovery Std. Cal. Found True Recovery Date
Environment | (mg/L) {mg/L) (%) {mg/L) {mgiL) {mg/L) (mg/L) (%) Analyzed
pH 4.0 0.4 4.8 88 Drift Corrected 5.1 5.5 83 8/9/94
pH 7.0 0.6 7.8 144 Drift Corrected 5.1 55 83 8/9/94
pH 10.0 0.6 47 82 Drift Corrected 51 55 93 8/9/94
Marine 0.5 5.0 90 Drift Corrected 5.1 5.5 93 8/9/94

* Zero denotes less than detection limit.




Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Blvd.

Rio Rancho, New Mexico

Phone (505) 891-9472

FAX (505) 892-6607

Client: SAIC/R. Rea Received: seo data sheets Page 14 of 16
Work Order No.: 1368 Reported: 8/17/94
NO3-N Results and QA-QC
Initisl pH: NA Matrix: Flare Ash Extractant: Varied
Extraction Date: See data sheets Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Duplicate

Sample Duplicate Spike Spiked MS Spike MsD Matrix

Result* Result* Added Result Recovery Result Recovery Spike
Environment {mg/L) (mg/L) RPD (mg/L) (mg/L) (%) (mg/L) (%) RPD
pH4.0 30 30 0.0 1330 1290 85 1310 86 1.6
pH 7.0 30 30 0.0 1330 1370 10t 1320 87 3.8
pH 10.0 30 30 0.0 1330 1350 29 1330 o8 15
Marine 20 10 66.7 1330 750 55 620 46 17.9

Blank Spike Recovery Continuing Calib. QC Sample
Blank BS Initial Ending

Blank Spike Recovery Std. Cal. Found True Recovery Date
Environment {mg/L) {mg/L) (%) {mg/L) (mg/L) {mg/L) {mg/L) (%) Analyzed
pH 4.0 0.3 12.2 89 Drift Corrected 4.1 3.60 114 8/1/94
pH 7.0 0.4 9.5 68 Drift Corrected 4.1 3.60 114 8/1/94
pH 10.0 0.8 9.9 68 Drift Corrected 4.1 3.60 114 8/1/94
Marine 17.7 20.1 18 Drift Corrected 4.1 3.60 114 8/1/94

* Zero denotes less than detection limit.




)

Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd. Rio Rancho, New Mexico

Client: SAIC/R. Rea

Phone (505) 891-9472 FAX (505) 892-6607

Received: see data shests Page 15 of 16
Work Order No.: 1368 Reported: 8/17/94
NO2-N Results and QA-QC
Initial pH: NA Matrix: Flare Ash Extractant:  Varied
Extraction Date: See data sheets Extract Dilution Ratio: 1:20
Sample Results Matrix Spike Recovery
Duplicate

Sample  Duplicate Spike Spiked MS Spike MsD Matrix

Resuit* Resuit* Added Result Recovery Resuit Recovery Spike
Environment {mg/L) {mg/L) RPD (mg/L) (mg/L) (%) (mg/L) (%) RPD
pH 4.0 0 0 0.0 0.05 0.02 40.0 0.02 40.0 0.0
pH 7.0 0 0 0.0 0.05 0.02 40.0 0.01 20.0 66.7
pH 10.0 0.79 0.63 225 0.25 1.02 §2.0 0.88 100 83
Marine 0 0 0.0 0.05 0.01 20.0 0.02 40.0 66.7

Blank Spike Recovery Continuing Calib. QC Sample
Blank BS Initial Ending

Blank Spike Recovery Std. Cal. Found True Recovery Date
Environment {mg/L) (mg/L) (%) {mg/L} (mg/L) {mg/L) (mg/L) (%) Analyzed
pH 4.0 0.00 0.05 100 0.20 0.20 2.34 2.30 102 8/8/94
pH 7.0 0.00 0.01 20 0.20 0.21 2.34 2.30 102 8/8/94
pH10.0 0.00 0.04 16 0.20 0.21 2.34 2.30 102 8/8/94
Marine 0.00 0.02 40 0.20 0.21 2.34 2.30 102 8/8/94

* Zero denotes less than detection limit.




Soil and Water West, Inc.

Natural Resource Consultants/Testing Laboratories

1700 Southern Bivd. Rio Rancho, New Mexico

Client: SAIC/R. Rea
Work Order No.: 1368

Phone (505) 891-9472

Received:
Reported:

3/30/94
8/17/94

FAX (505) 852-6607

Flare Dud Gas Production
Results/QA-QC

Page 16 of 16

Initial pH: 4.0 Matrix: Flare VDud Extractant: 0.1 N NaOAC (pH 4.0); 72 h contact time
Treatment Date: 7/29/94 - 8/1/94 Extract Dilution Ratio: 1:200
Gas Experimental parameters
Production Measured Flare Solution Initial Final Initial Final Reaction
) Gas Mass Volume pH pH Temp. Temp. Time
Replicate {L/kg) {m}) (9) (mY <) {C) ()
1 522 605 1.16 225.0 4.00 9.57 20.0 19.8 72
2 522 585 1.13 225.0 4.00 9.55 20.0 19.8 72
3 539 550 1.02 225.0 4.00 9.55 20.0 19.9 72

Water displacement method, constant temperature




Soil and Water West, Inc. Natural Rescurce Consultants/Testing Laboratories

1700 Southern Bivd.  Rio Rancho, New Mexico Phone (505) 891.9472 FAX (505) 892-6607
Client: SAIC/R. Rea Roceived: NA Methods addendum
Work Order No.: 1368 Reported: 8/17/94
Methods
Standard MDL

Analyte EPA Methods | (mg/L)

Mg 846-7450 0.01

Al 846-7020 0.1

Cu 846-7210 0.02

Mn 846-7560 0.02

Si 4500-Si,B 1.0

Ti 600-283.2 0.05

\ 846-7911 0.02

Zn 846-7950 0.01

B 4500-B, C 0.1

Ba | 846.7080 0.5

Cr 846-7190 0.02

NH3 600-350.3 0.1

NO3 4500-NO3,D| 0.1

NO2 600-354.1 0.01
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d Lubrication and
Fuel Consultants Inc.

P.O. Box 15212

Rio Rancho, NM 87174

(505) 892-1666 (800) 237-4532
Fax (505) 892-9601

ILFC Laboratory Report

for

Soil and Water West Inc.

1700 Southern Blvd.
Rio Rancho NM
(505) 891-9472

(505) 891-8472
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08/03/1994
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- Project No:

| Project Location:

o~ Sampler;

' Date Sampled:
Date Received:

- Date Reported:

’ Report #:
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~l-aboratory Manager__@zéu‘_ﬂ.#‘u‘




DATA QUALIFIERS

Q Qualifying Code

U Indicates that the sample was analyzed for but not detected.

J Indicates an estimated value.

B Used when the analyte is found in the blank as well as the sample.
E The concentration of the analyte exceeds the calibration range.

D Indicates that the sample has a dilution factor greater than 1.0.

Form T2F12A



1B SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
BLANK
Lab Name: ILFC Contract:
Batch No.: Project: Location:
Matrix: (soil/water) WATER Lab Sample ID: SBLKO1
Sample wt/vol: 700.0 (g/mL) ML Lab File ID: AUG0D2A06.D
Level: (low/med) ' Date Received:
% Moisture: 100 decanted: (Y/N): N Date Extracted:
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 8/2/94
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
110-86-1 Pyridine 29 U
106-46-7 1,4-Dichlorobenzene 14 U
95-48-7 o-Cresol 29 U
106-44-5 m,p-Cresol 29 U
67-72-1 Hexachloroethane 14 U
98-95-3 Nitrobenzene 14 U
87-68-3 Hexachlorobutadiene 14 U
88-06-2 2,4,6-Trichlorophenol 29 U
95-95-4 2,4 5-Trichlorophenol 29 U
121-14-2 2,4-Dinitrotoluene 14 U
118-74-1 Hexachlorobenzene 14 U
87-86-5 Pentachlorophenol 29 U




1B SAMPLE NO.
-~ SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
BLANK
Lab Name: ILFC Contract:
# Batch No.: 94589 Project. Location:
Matrix: (soil/water) WATER Lab Sample ID: 13068
p= Sample wiivol: _.700.0 (g/mL) ML Lab File ID: AUG02A06.D
Level: (low/med) Date Received:
'_% Moisture: decanted: (Y/N): N Date Extracted:
" Concentrated Extract Volume: 1000  (ul) Date Analyzed: 8/2/94
Injection Volume: 1.0 (ub) Dilution Factor: 1.0
:MGPC Cleanup: (Y/N) N pH:
‘ Concentration Units:
. CAS No. Compound {ug/L or ug/Kg) ug/L Q
‘ 62-75-9 N-Nitrosodimethylamine : 14 U
111-44-4 bis(2-Chloroethyl)ether 14 U
- 108-95-2 Pheno} 14 9]
j 95-57-8 2-Chloropheno! 14 U
541-73-1 1,3-Dichlorobenzene 14 U
106-46-7 1,4-Dichlorobenzene 14 U
- 95-50-1 1,2-Dichlorobenzene 14 U
2I 108-60-1 bis(2-chloroisopropyl)ether 14 U
' 67-72-1 Hexachloroethane 14 U
- 621-64-7 N-Nitroso-di-n-propylamine 14 U
98-85-3 Nitrobenzene 14 U
78-59-1 Isophorone 14 U
88-75-5 2-Nitrophenol 14 U
-— 105-67-9 2,4-Dimethylphenol 14 U
111-81-1 bis(2-Chloroethoxy)methane 14 U
120-83-2 2,4-Dichloropheno! 14 U
- 120-82-1 1,2,4-Trichlorobenzene 14 U
‘ 91-20-3 Naphthalene 14 U
87-68-3 Hexachlorobutadiene 14 U
59-50-7 4-Chloro-3-methylphenol 28 U
- 77-47-4 Hexachlorocyclopentadiene 14 U
" 88-06-2 2,4,6-Trichlorophenol 14 U
91-58-7 2-Chloronaphthalene 14 U
- 208-96-8 Acenaphthylene 14 U
131-11-3 Dimethylphthalate 14 U
606-20-2 2,6-Dinitrotoluene 14 U
83-32-9 Acenaphthene 14 U
o~ 51.28-5 2,4-Dinitrophenol 71 U
‘ 121-14-2 2, 4-Dinitrotoluene 14 U
100-02-7 4-Nitrophenol 71 U
- 86-73-7 Fluorene 14 U
; 7005-72-3 4-Chlorophenyl-phenylether 14 U
‘ 84-66-2 Diethylphthalate 14 U
mage 1 of 2
‘ FORM | 8V 3/90
o~



i1-] ' SAMPFLE NU.

- SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
‘ BLANK
«~ab Name: ILFC Contract.
pBatch No.: 94589 Project: L " Location:
{ Matrix: (soil/water) WATER Lab Sample ID: 13068
mSample wt/vol: 700.0 (g/mL) ML Lab File ID: AUG02A06.D
Level: (low/med) - Date Received:
% Moisture: - 100 ’ decanted: (Y/N) N Date Extracted:
— .
. Concentrated Extract Volume: 1000 (uL) Date Analyzed: 8/2/94
‘ injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
Z Concentration Units:
- CAS No. Compound {ug/L or ug/Kg) ug/L Q
; 534-52-1 4,6-Dinitro-2-methylphenol 1 J
86-30-6 n-Nitrosodiphenylamine 14 U
103-33-3 Azobenzene 14 U
e 101-55-3 4-Bromophenyl-phenylether 14 U
‘ 118-74-1 Hexachlorobenzene 14 U
87-86-5 Pentachlorophenol 71 U
- 85-01-8 Phenanthrene 14 U
120-12-7 Anthracene 14 ‘U
84-74-2 Di-n-butylphthalate 14 U
206-44-0 Fluoranthene 14 U
- 92-87-5 Benzidine 29 U
’ 129-00-0 Pyrene 14 U
85-68-7 Butylbenzylphthalate 14 U
- 91-94-1 3,3-Dichlorobenzidine 29 U
56-55-3 Benzo[alanthracene 14 U
218-01-8 Chrysene 14 U
117-81-7 bis(2-Ethylhexy!)phthalate 14 U
-~ 117-84-0 Di-n-octylphthalate 14 U
‘ 205-99-2 Benzo[b]fluoranthene 14 U
207-08-9 Benzolk]fluoranthene 14 U
- 50-32-8 Benzolalpyrene 14 U
- 193-39-56 Iindeno[1,2,3-cd]pyrene 14 U
53-70-3 Dibenz{a hlanthracene 14 U
- 191-24-2 Benzo[g, h,ilperylene 14 U
’ﬂ&
-,
= Page 2 of 2
FORM | 8V 3/90
-




1F SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS BLANK
Lab Name: ILFC Contract:
Batch No.: 984589 Project: Location:
Matrix: (soil/water) WATER Lab Sample ID; 13068
Sample wifvol: 700.0 {g/mL) ML Lab File ID: AUG02A06.0
Level: (low/med) Date Received:
% Moisture: 100 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1000 {ul) Date Analyzed.  8/2/94
injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (YIN) N pH:
/ Concentration Units:
"~ Number TICs found: 10 (ug/L or ug/Kg) ug/L
CAS Number Compound Name RT Est. Conc. Q
1. Acetic Acid 4.03 510 J
2. 1669-50-2 3-Penten-2-ol 4.18 61 J
3. 98-22-0 3-Pentanone 4.29 6 J
4. 108-60-4 n-Propyl acetate 4.61 36 J
5. 623-42-7 Butanoic acid, methyl ester 4.79 7 J
6. 637-78-5 Propanoic acid, 1-methylethy 5.53 170 J
7. 105-54-4 Butanoic acid, ethyl ester 6.67 14 J
8. 106-36-5 Propanoic acid, propyl ester 6.89 18 J
9. 123-86-4 Acetic acid, butyl ester 7.01 8 J
10. 638-11-9 Butanoic acid, 1-methylethyl 7.71 130 J
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM1 SV-TIC

3/90




Lab Name: ILFC

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Batch No.:

Matrix: (soil/water)
Sample wt/vol:
Level: (low/med)

% Moisture:

Concentrated Extract Volume:

Project;

WATER
4180 (g/mL) ML

decanted: (Y/N): N

1B SAMPLE NO.

ASHA

Contract:

Location:

Lab Sample ID: 13066
Lab File ID: AUG02A07.D
Date Received:
Date Extracted:
Date Analyzed: 8/2/94

1000 (uL)
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
110-86-1 Pyridine 48 U
106-46-7 1,4-Dichlorobenzene 24 U
95-48-7 0-Cresol 48 U
106-44-5 m,p-Cresol 48 U
67-72-1 Hexachloroethane 24 U
98-95-3 Nitrobenzene 24 U
87-68-3 Hexachlorobutadiene 24 U
88-06-2 2,4,6-Trichliorophenol 48 U
95-95-4 2,4,5-Trichiorophenol 48 U
121-14-2 2.4-Dinitrotoluene 24 U
118-74-1 Hexachiorobenzene 24 U
87-86-5 Pentachlorophenol 48 U




o~

© - {ab Name: {LFC

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1B

Contract:

»m Batch No.: 04589
| Matrix (soiliwater)
= Sample wtivol:

Level (low/med)

% Moisture: - 100
-

Project:

WATER
4180  (g/ml) ML

Location:

decanted: (Y/N): N

SAMPLE NO.

ASH A

Lab Sample ID: 13066
Lab File ID: AUG02A07.D
Date Received:
Date Extracted:
Date Analyzed: 8/2/94

Concentrated Extract Volume: 1000  (ul)
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
fn GPC Cleanup: (Y/N) N pH:
‘ Concentration Units:
- CAS No. Compound (ug/L or ug/Kg) ug/L Q
; 62-75-9 N-Nitrosodimethylamine 24 U
” 111-44-4 bis(2-Chioroethyl)ether 24 U
108-95-2 Phenol 24 U
= 95-57-8 2-Chlorophenol 24 U
; 541-73-1 1,3-Dichlorobenzene 24 U
106-46-7 1,4-Dichlorobenzene 24 U
- 95-50-1 1,2-Dichlorobenzene 24 U
- 1108-60-1 bis{2-chloroisopropyl)ether 24 U
67-72-1 Hexachloroethane 24 U
621-84-7 N-Nitroso-di-n-propylamine 24 U
~ 98-95-3 Nitrobenzene 24 u
E 78-59-1 Isophorone 2 J
88-75-5 2-Nitrophenol 24 9]
- 105-67-9 2,4-Dimethylphenol 24 U
111-81-1 bis(2-Chloroethoxy)methane 24 U
120-83-2 2,4-Dichlorophenol 24 U
- 120-82-1 1,2,4-Trichlorobenzene 24 U
. 91-20-3 Naphthalene 24 U
87-68-3 Hexachlorobutadiene 24 U
59-50-7 4-Chioro-3-methylphenol 48 U
- 77-47-4 Hexachlorocyclopentadiene 24 U
f 88-06-2 2,4,6-Trichlorophenol 24 U
91-58-7 2-Chloronaphthalene 24 U
- 208-96-8 Acenaphthylene 24 U
; 131-11-3 Dimethylphthalate 24 9]
606-20-2 2,6-Dinitrotoluene 24 U
83-32-9 Acenaphthene 24 8
- 51-28-5 2,4-Dinitrophenol 120 U
121-14-2 2,4-Dinitrotoluene 24 U
100-02-7 4-Nitrophenol 120 U
- 86-73-7 Fluorene 24 U
7005-72-3 4-Chlorophenyl-phenylether 24 U
84-66-2 Diethylphthalate 24 U
. Page 1 of 2
FORMI SV
-
-

3/90
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Lab Name: ILFC

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract:

Batch No.: 94589

Matrix: (soil/water)
Sample wt/vol:

Level: (low/med)

Project:

WATER
418.0  (g/mL) ML

Location:

et AL R DAl

ASH A

Lab Sample ID: 13066
Lab File ID: AUG02A07.D

Date Received:

% Moisture: decanted: (Y/N). N Date Extracted:

* Concentrated Extract Volume: 1000 (ul) Date Analyzed: 8/2/94
injection Volume: 1.0 (uL) Dilution Factor; 1.0
GPC Cleanup: (Y/N) N pH:

Concentration Units:

CAS No. Compound (ug/L or ug/Kg) _ugh Q
534-52-1 4,6-Dinitro-2-methylphenol 1 J
86-30-6 n-Nitrosodiphenylamine 24 U
103-33-3 Azobenzene 24 U
101-565-3 4-Bromophenyl-phenylether 24 U
118-74-1 Hexachlorobenzene 24 U
87-86-5 Pentachlorophenol 120 )
85-01-8 Phenanthrene 24 U
120-12-7 Anthracene 24 U
84-74-2 Di-n-butylphthalate 6 J
206-44-0 Fiuoranthene 24 U
92-87-5 Benzidine 48 U
129-00-0 Pyrene 24 U
85-68-7 Butylbenzylphthalate 24 U
91-94-1 3,3'-Dichlorobenzidine 48 U
56-55-3 Benzo[alanthracene 24 U
218-01-9 Chrysene 24 U
117-81-7 bis(2-Ethylhexyl)phthalate 79

117-84-0 Di-n-octylphthalate 24 U
205-88-2 Benzolblfluoranthene 24 U
207-08-9 Benzolk]fluoranthene 24 U
50-32-8 Benzo[a]pyrene 24 U
193-39-5 Indeno[1,2,3-cd]lpyrene 24 U
§3-70-3 Dibenz[a hlanthracene 24 U
191-24-2 Benzo[g,h,ilperylene 24 U

Page20f2
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FORM I 8V
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Lab Name: ILFC

Batch No.: 94589

Matrix. (soil/iwater)
Sample wt/vol:

Level: (low/med)

% Moisture: 100

Concentrated Extract Volume:

injection Volume:

" GPC Cleanup: (Y/N)

. Number TICs found:

1F SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
) TENTATIVELY IDENTIFIED COMPOUNDS ASHA
Contract:
Project: ‘ Location:
WATER Lab Sample ID: 13066
418.0 (g/mL) ML Lab File ID: AUG02A07.D
Date Received:
decanted: (Y/N) N Date Extracted:
1000 {ul) Date Analyzed:  8/2/94
1.0 (uL) Dilution Factor: 1.0
N pH:
Concentration Units:
21 {ug/L or ug/Kg) ug/l

CAS Number Compound Name RT Est. Conc. Q

1. Acetic Acid 3.98 660 J

2. 115-18-4 3-Buten-2-ol, 2-methyi- 4.22 130 J

3. 637-78-5 Propanoic acid, 1-methylethy 5.52 40 J

4. 922-65-6 1,4-Pentadien-3-o! 5.79 7 J

5. 928-97-2 3-Hexen-1-ol, (E)- 6.66 11 J

6. 584-02-1 3-Pentanol 6.82 13 J

7. 626-93-7 2-Hexanol 6.80 36 J

8. 638-11-9 Butanoic acid, 1-methylethyt 7.71 37 J

9. 109-52-4 Pentanoic acid 8.87 7 J

10. 111-76-2 Ethanol, 2-butoxy- 9.20 7 J

11. 615-28-2 3-Hexanol, 4&-methyi- 9.84 34 J

12. 624-96-4 Butane, 1,3-dichloro-3-methy 10.48 19 J

13. 124-07-2 Octanoic Acid 10.83 12 J

14. 53807-95-2 2-Propanol, 1-(1-methyipropo 11.04 16 J

15. 104-76-7 1-Hexanol, 2-ethyl- 11.83 12 J

16. 111-14-8 Heptanoic acid 12.77 7 J

17. 1526-17-6 2-Fluoro-6-nitrophenol 14.15 9 J

18. 112-05-0 Nonanoic acid 16.05 10 J

19. 99-94-5 Benzoic acid, 4-methyl- 16.23 5 J

20 Phenol, 2-fluoro-4-nitro- 17.03 12 J

21, 388-23-2 1.4'-Biphenyl, 4,4'-difluoro 17.42 6 J
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM | SV-TIC 3/90




Lab Name: ILFC

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract:

Batch No.:
Matrix: (soil/water)

Project:

WATER

Location:

SAMPLE NO.

ASH B

Lab Sample ID: 13067

Sample wt/vol: 180.0 (g/mL) ML Lab File 1D: AUG02A08.D

Level: (low/med) Date Received:

% Moisture: 100 decanted: (Y/N): N Date Extracted:

Concentrated Extract Volume: 1000 (ul) Date Analyzed: 8/2/94

injection Volume: 1.0 (ub) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

Concentration Units:

CAS No. Compound (ug/L or ug/Kg) ug/L Q
110-86-1 Pyridine 110 U
106-46-7 1,4-Dichlorobenzene 56 U
95-48-7 o-Cresol 110 U
106-44-5 m,p-Cresol 110 U
67-72-1 Hexachloroethane 56 U
98-95-3 Nitrobenzene 56 U
87-68-3 Hexachlorobutadiene 56 U
88-06-2 2,4,6-Trichlorophenol 110 U
95-95-4 2,4,5-Trichlorophenol 110 U
121-14-2 2.,4-Dinitrotoluene 56 U
118-74-1 Hexachlorobenzene 56 U
B7-86-5 Pentachlorophenol 110 U




18 SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
~ ASHB
. . Lab Name: ILFC Contract.
- Batch No.: 94589 Project: Location:
. Matrix {soil/water) WATER Lab Sample ID: 13067
—- Sample wtivol: 180.0 {g/mL) ML Lab File ID: AUG02A08.D
Level: (low/med) Date Received:
% Moisture: decanted: (Y/N): N Date Extracted:
;ﬂ Concentrated Extract Volume: 1000 (ul) Date Analyzed: 8/2/94
" Injection Volume: 1.0 (uL) Dilution Factor: 1.0
™ GPC Cieanup: (Y/N) N pH:
' Concentration Units;
CAS No. Compound {ug/L or ug/Kg) ug/L Q
- 62-75-9 N-Nitrosodimethylamine 56 U
111-44-4 bis(2-Chloroethyl)ether 56 U
108-95-2 Phenol 56 U
- 95-57-8 2-Chlorophenol 56 U
« 541-73-1 1,3-Dichlorobenzene 56 U
106-46-7 1,4-Dichlorobenzene 56 U
- 95-50-1 1,2-Dichlorobenzene 56 U
: 108-60-1 bis{2-chloroisopropyl)ether 56 U
; 67-72-1 Hexachloroethane 56 U
621-64-7 N-Nitroso-di-n-propylamine 56 U
- 98-95-3 Nitrobenzene 56 U
78-59-1 Isophorone 4 J
88-75-5 2-Nitrophenol 56 U
-~ 105-67-9 2,4-Dimethylphenol 56 U
: 111-91-1 bis(2-Chloroethoxy)methane 56 U
120-83-2 2,4-Dichlorophenol 56 U
120-82-1 1,2,4-Trichlorobenzene 56 U
-~ 91-20-3 Naphthalene 56 U
87-68-3 Hexachiorobutadiene 56 U
58-50-7 4-Chloro-3-methyiphenol 110 U
- 77-47-4 Hexachlorocyclopentadiene 56 U
j B88-06-2 2,4,6-Trichlorophenol 56 U
91-58-7 2-Chloronaphthalene 56 U
208-96-8 Acenaphthylene 56 U
- 131-11-3 Dimethylphthalate 56 U
5 606-20-2 2,6-Dinitrotoluene 56 U
83-32-9 Acenaphthene 56 U
— 51-28-5 2,4-Dinitrophenol 280 U
, 121-14-2 2,4-Dinitrotoluene - 56 )
100-02-7 4-Nitrophenol 280 U
86-73-7 Fluorene 56 U
- 7005-72-3 4-Chlorophenyl-phenylether 56 U
, 84-66-2 Diethylphthalate 56 U
~ragelof2
; FORMI SV 3/90
-



1B SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
p
, ) ASH B
" ~Lab Name: {LFC ; Contract:
== Batch No.: 84589 Project: :  Location:
i, Matrix: (soil/water) WATER Lab Sample ID: 13067
- Sample witvol: : 180.0 (g/mL) ML Lab File ID: AUG02A08.D
' Level: (low/med) Date Received:
% Moisture: 100 decanted: (Y/N): N - Date Extracted:
. - .
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 8/2/94
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
~GPC Cieanup: (Y/N) N pH:
‘ Concentration Units:
- CAS No. Compound (ug/L or ug/Kg) ug/L Q
i 534-52-1 4,6-Dinitro-2-methylphenol 280 U
e 86-30-6 n-Nitrosodiphenylamine 56 9]
103-33-3 Azobenzene - 56 U
i 101-55-3 4-Bromophenyl-phenylether 56 U
; 118-74-1 Hexachlorobenzene 56 U
87-86-5 Pentachloropheno! 280 U
- 85-01-8 Phenanthrene 56 U
: 120-12-7 Anthracene 56 U
84-74-2 Di-n-butylphthalate 6 J
206-44-0 Fluoranthene 56 U
- 92-87-5 Benzidine 110 7]
‘ 129-00-0 Pyrene 56 U
85-68-7 Butylbe