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BACEGROUND: This study reports on the results of work preparing 30,000 1bs
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so0il containing a wide range of contaminants. It also reports the results
of bench scale treatability experiments designed to simulate the EPA
developed mobile soil washing system, where variocus SARM samples wvere
physically vashed to determine the efficiency of using chelating reagent,
and surfactants to remove contaminants from the SARMs. This work supports
the EPA’s Superfund Best Demonstrated Available Technology (BDAT) program.
OPERATIONAL INPORMATION: SARMs were developed to support testing of
various cleanup technologies in support of the Superfund BDAT program.
Superfund sites vere surveyed to evaluate the type of soils present and the
concentrations of contaminant in the soils. The final soil composition
selected consists of 30% clay, 25% silt, 20% sand, 20% topsoil and 3%
gravel. A prescribed list of chemicals wvas added to the soils. The
contaminants include velatile and semi-volatile organics, chlorinated
crganic compounds and the metals Pb, Zn, Cd, As, Cu, Cr and Ni. Four
different SARM formulations were prepared containing high and low levels of
metals and organics. They will be used by the EPA in subsequent
treatability studies.

Different solutions containing SARM samples were tested in bench scale
shaker tests to determine the ability of a chelant (EDTA), a surfactant
{TIDE) and plain water solvent to remove various contaminants from the fine
and coarse fractions of soils. The degree of contamination in both the
coarse and fine fraction was determined by TCLP tests and total waste
analyvsis (SW-846, 3rd edition). A QA/QC discussion is contained in the

report and a complete QA/QC plan is appended.
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PERFORMANCE: After samples were treated on the bench scale shaker table

the SARM soils were put through a wet sieve to separate fine from coarse

materials and the fractions were analyzed using TCLP tests and total
analysis. Tap water was as effective in removing the VOC as the other
solutions. The pH and temperature had. very little effect on VOC reduction.
The semi-volatile organics were removed slightly better by the 0.5% TIDE
than plain tap water. A chelant concentration of 3 moles of EDTA to total
metals vas most effective in removing metals. Chelant reaction time for
removal was 135 to 30 minutes. Arsenic and chromium showed the poorest
removal efficiencies while Cd, Zn, Cu and Ni were easily chelated by EDTA.
The soil is divided into three particle size classes > 2 mm, 2 mm to 250 um
and < 250 um. The washes removed contaminants from the two larger classes
of soils to levels below the proposed TCLP limits. These soil classes
comprise 42% by weight of the SARM and could potentially be classified as
non-hazardous and be returned to the site. The contaminated fines could be
stabilized and treated further. This study revealed the SARM could be
cleaned by soils washing and the contaminated soil volume could be reduced.
This report contains an excellent bibliography of scil washing papers.

CONTAMINANTS:

Analytical data is provided in the treatability study report. The
breakdown of the contaminants by treatability group is:

Treatability Groups CAS Number Contaminants

W0l-Halogenated Nompolar 108-90-7 Chlorobenzene
Aromatic Compounds

WO3~Halogenated Phenols, 87-86-5 Pentachlorophenol

Cresols, Ethers, and

Thiocls
W04-Halogenated Aliphatic 107-06-2 1,2-Dichlorcethane
Compounds 127-18-4 Tetrachloroethene
W07-5imple Nonpolar 100-42-5 Styrene
Aromatics and 1330-20-7 ¥ylenes
Heterocyclics 100-41-4 Ethylibenzene
W0B-Polynuclear Aromatics 120-12-7 Anthracene
¥09-0Other Polar Organic 117-81-7 Bis(2-ethylhexyl)phthalate
Compounds 67-~64-1 Acetone
W10-Non-Volatile Metals 7440-50-8 Copper
7440-02-0 Nickel
7440-47-3 Chromium
Will-Volatile Metals 7439-92-1 Lead
7640-66-6 Zine
74460-43-9 Cadmium
7440-38-2 Arsenic
3/89--42 Document Number: EUQW

NOTE: Quality assurance of data may mot be appropriate for all uses.
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DISCLAIMER

The information in this document has been funded, wholly or in part, by
the U.S. Environmental Protection Agency under Contract No. 68-03-3413 (Task
No. 0-7) to PEI Associates, Inc. It has been subject to the Agency's peer
and administrative review and has been approved for publication as an EPA
document. Mention of trade names or commercial products does not constitute
endorsement or recommendation for use.
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FOREWORD

Today's rapidly developing and changing technologies and industrial
products and practices fregquently carry with them the increased generation of
solid and hazardous wastes. These materials, if improperly dealt with, can
threaten both public health and the environment. Abandoned waste sites and
accidental releases of toxic and hazardous substances to the environment also
have important environmental and public health implications. The Hazardous
Waste Engineering Research Laboratory assists in providing an authoritative
and defensible engineering basis for assessing and solving these problems.
Its products support the policies, programs, and regulations of the U.S.
Environmental Protection Agency (EPA); the permitting and other responsibili-
ties of State and local governments; and the needs of both large and small
businesses in handling their wastes responsibly and economically.

The 1984 RCRA Hazardous Substances Waste Act prohibits the continued
land disposal of untreated hazardous wastes beyond specified dates. The
statute requires EPA to set “levels or methods of treatment, if any, which
substantially diminish the toxicity of the waste or substantially reduce the
1ikelihood of migration of hazardous constituents from the waste so that
short-term and long-term threats to human health and the environment are

minimized."

The current RCRA schedule is to promulgate best demonstrated available
technology (BDAT) treatment levels for the first third of the RCRA Tisted
hazardous wastes and Superfund soil and debris by August 1988. This project
was divided into two phases; the first involved the identification and prep-
aration of representative standard analytical reference matrix (SARM) sam-
ples, and the second involved the evaluation of soil washing technologies for
volumetric reduction. These results will be utilized to provide contaminant
pretreatment levels for Superfund wastes prior to land disposal.

Thomas R. Hauser
Dirvector
Hazardous Waste Engineering Research lLaboratory




ABSTRACT

The RCRA Hazardous and Solid Waste Amendments of 1984 prohibit the
continued land disposal of untreated hazardous wastes beyond specified dates.
The statute requires EPA to set "levels or methods of treatment, if any,
which substantially diminish the toxicity of the waste or substantially
reduce the likelihood of migration of hazardous constituents from the waste
so that short-term and long-term threats to human health and the environment
are minimized." The legislation sets forth a series of deadlines at which
times further disposal of particular waste types is prohibited if the Agency
has not set treatment standards under Section 3004(m) or determined, based on
3 case-specific petition, that there will be no migration of hazardous con-
stituents for as long as the wastes remain hazardous.

in addition to addressing future land disposal of specific listed
wastes, the RCRA land disposal restrictions address the disposal of soil and
debris from CERCLA site response actions as well. Sections 3004(d){3) and
(e)(3) of RCRA state that the soil/debris waste material resulting from a
Superfund financed response action or an enforcement authority response
action implemented under Sections 104 and 106 of CERCLA, respectively, will
not be subject to the land ban until November 8, 1988,

Because Superfund soil/debris waste often differs significantiy from
other types of hazardous waste, the U.S. EPA is developing specific RCRA
Section 3004(m) standards or levels for treatment of these wastes. These
standards will establish Best Demonstrated and Available Treatment (BDAT)
levels through the evaluation of five readily available treatment technolo-
gies; namely, soil washing, chemical treatment (KPEG), thermal desorption,
incineration, and stabilization/fixation. After November 8, 1988, Superfund
wastes in compliance with these regulations may be deposited in land disposal
units; wastes exceeding these levels will be banned from land disposal unless
& variance is issued.

This report details part of the initial work conducted from April to
October 1987 under the Superfund BDAT testing program. In this segment of
the program, a surrogate Superfund soil bearing a wide range of chemical
contaminants typically occurring at Superfund sites was prepared for use
across the board in the BDAT tests (Task 1) and experimental bench tests on
physical washing of the soil surrogate were conducted {Task 2).

The surrogate soil is referred to throughout the text as SARM, which is

an acronym for Synthetic Analytical Reference Matrix. Under Task 1, more
than 30,000 pounds of clean SARM were prepared after considerable research
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into the types of soils found at Superfund sites nationwide. The final
composition selected consisted of 30 percent by volume clay {(a mixture of
montmorillinite and kaolinite), 25 percent silt, 20 percent sand, 20 percent
topsoil, and 5 percent gravel. The components were air dried to minimize
moisture and then mixed together in two 15,000-1b batches using a standard
truck-mounted 6-yd3 cement/concrete mixer.

A prescribed list of chemicals found to be widely and frequently oc-
curring at Superfund sites was then added to the clean SARM in a series of
smaller-scale mixing operations using a 15-ft3 mortar mixer. Organic chem-
jcals added included ethyl benzene, xylene, 1,2-dichloroethane, perchloro-
ethylene, acetone, chlorobenzene, styrene, anthracene, pentachlorophenol, and
bis{2-ethylhexyl) phthalate. Salts or oxides of the following metals were
also added: lead, zinc, cadmium, arsenic, copper, chromium, and nickel.
Because contaminants occur in soils at a wide range of concentrations, four
different SARM formulas containing either high or low levels of organics and
metals were prepared and delivered to the EPA for use in subsequent treata-
bility tests using the five BDAT technologies noted above. Reserves of each
SARM were also packaged and archived for future use. The archived samples
are being stored at EPA's R&D facility in Edison, New Jersey.

Under Task 2, samples of each SARM were physically washed in a series of
bench-scale experiments designed to simulate the EPA-developed Mobile Soils
Washing (MSW) System. This system is capable of extracting certain contami-
nants from soils, resulting in a volume reduction of the contaminated portion
of the soils. Different wash solutions that were evaluated during the bench-
scale shaker-table experiments includgd 1} a chelant solution (tetrasodium
salt of EDTA-Dow Chemical Versene 100" ) and 2) an anionic surfactant solutign
(phosphated formulation from Procter and Gamble, Institutional Formula TIDE").
Different pH and temperature conditions were evaluated for the wash solutions.
Following the shaker-table wash, the soil solutions were put through a wet
sieve to separate the fines from the coarse material. The resulting soil
fractions were analyzed to determine the effectiveness of the soil-washing
technique in separating a clean coarse fraction from a contaminated fine
fraction. The degree of contamination of both fractions was ultimately
determined by toxicity characteristic leaching procedure (TCLP) tests and
total waste analyses {according to SW-846, 3rd edition). The results
indicate that tap water was as effective at removing volatile organics as any
of the other wash solutions, pH and temperature variations had little effect
on the volatile contaminant reduction efficiencies. Reduction efficiencies
for the TCLP volatile organics of up to 99.2 percent were achieved for
particles greater than 0.25 mm in diameter. The semivolaﬁiie organics were
removed slightly better by a 0.5 percent splution of TIDE", with no pH or
temperature adjustments, than by tap water alone. The TCLP semivoiatile
contaminants were reduced by up to 93.2 percent for soil particles greater
than 0.25 mm, after a 0.5 percent surfactant wash. The same particle size
class achieved a TCLP semivolatile contaminant reduction of up to 92.9 percent
using tap water alone. A chelant concentration of 3:1 moles of EDTA to total
moles of metals, without pH or temperature adjustment, proved most effective
in reducing the TCLP metal contamination. Reduction efficiencies for the
TCLP metals of up to 93.5 percent were achieved for particles greater than
0.25 mm. Since 42 percent of the SARM is greater than 0.25 mm in diameter, a
42 percent reduction (by weight) in contaminated material was achieved through
the bench scale soil washing experiments of the SARMS,
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SECTION 1
INTRODUCTION

The 1984 RCRA Hazardous Substances Waste Act prohibits the continued
land disposal of untreated hazardous wastes beyond specified dates. The
statute requires EPA to set "levels or methods of treatment, if any, which
substantially diminish the toxicity of the waste or substantially reduce the
Tikelihood of migration of hazardous constituents from the waste so that
short-term and long-term threats to human health and the environment are
minimized."

The legislation sets forth a series of deadlines with hammer provisions.
At the deadlines, further disposal of the particular waste {s prohibited if
the Agency has not set treatment standards under Section 3004(m) or deter-
mined, based on a case-specific petition, that there will be no migration of
hazardous constituents for as long as the wastes remain hazardous.

The current RCRA schedule is to promuigate best demonstrated available
technology (BDAT) treatment levels for the first third of the listed hazard-
ous wastes by August 1988 {ail F & K wastes). Since these wastes (and asso-
ciated constituents) will be subject to the Land Ban at the time Superfund
exemption expires in November 1988, they should be included within the scope
of Superfund BDAT testing.

Some wastes generated through CERCLA responses are known to be similar

to wastes regulated under RCRA; in view of this, the RCRA BDAT research and
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results will be directly applicable to these CERCLA wastes and additional
research of treatability of these wastes is not included- in this effort.
However, much of the waste generated during CERCLA responses consists of
contaminated soil and debris which is significantly different in nature than
most RCRA wastes. Consequently, an evaluation of BDAT for contaminated soil
and debris material is necessary for the purposes of CERCLA/SARA compliance
with the proposed 1988 Land Ban. These BDAT "treatability" levels are in-
tended to provide the user community with performance information on five
technologies: incineration, low-temperature desorption, chemical treatment,
physical (washiﬁg) treatment, and solidification/stabilization. These target
clean levels are reported in toxic contaminant leaching potential (TLCP)

format.

1.1 OBJECTIVES

Task 1 of this Work Assignment was to prepare a means for comparison of
the five BDAT treatment technologies for contaminated soil and debris, thus
allowing an evaluation of BDAT efficiencies and the determination of their
treatability levels. In order to accomplish this objective, a reference

material “representative of Superfund wastes" was to be prepared. Due to the

" wide variability of wastes found at Superfund sites, it was determined that

for the initial treatability studies four different SARMs would be prepared
to more realistically evaluate the technologies that may be used to treat
certain types of wastes.

Task 2 of this Work Assignment was to evaiuate, using the new SARMs, the
EPA-developed Mobile Scils Washing System technology as a means of treating

{or pretreating) Superfund site contaminated soils. This BDAT evaluation was
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te be conducted using bench-scale components and was to determine the validi-
ty of the four assumptions that underlie the volume reduction approach of
soils washing, specifically that:

1. A significant fraction of the BDAT SARM contaminants are attached
to the silt, humus, and clay particles.

2. The contaminated silt and clay are attached to the sand and gravel
by physical processes (primarily compaction/adhesion).

3. Physical cleaning/scrubbing of the sand/gravel/rock fraction will
effectively remove the contaminated very fine sand, silt and clay
sized (0.1 to 0.002 mm) material from the coarse material.

4, The contaminants will be removed to the same extent that the silt
and clay are separated (i.e., increasing the efficiency of the
scrubbing process will directly increase the removal efficiency for
the majority of the BDAT contaminant mix).

5. Water, with minor additives (i.e., pH, chelates, and surfactants to
aid fines migration, etc.) would be the only solvent necessary for
this volume reduction.

1.2 SUMMARY OF APPROACH

The technical approach for completion of Tesk 1 under the Superfund BDAT
project is best summarized in terms of the following three subtask work
areas:

1) CERCLA data base review and literature search

2} Bench-scale study

3) Full-scale operations

The initial steps of the project involved an extensive research effort and
data base review to collect information on soil conditions that are typically
found at CERCLA sites, and to identify those chemical contaminants and their
concentrations most frequently detected in these soils. With this informa-
tion, the project peer review team decided on what the composition of the
clean soil matrix would be, along with the representative chemicals that

would be blended with this soil and their concentrations.
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The next step in the approach for Task 1 involved conducting a bench-
scale study to 1) determine the specific soil components and their quantities
needed to manufacture a clean soil matrix that met the criteria of a
"typical" Superfund site soil, and 2) determine the quantities of the repre-
sentative chemicals that would have to be blended with the soil to reach
predesignated SARM contaminant levels.

The final step of Task 1 was the impiementation of the full-scale opera-
tions during which time 30,000 1b of SARM were blended, packaged, and shipped
to several different predetermined ltocations.

The primary cbjective of Task 2 is to conduct a bench-scale physical
soil washing of the SARM which simulates the EPA-developed Mobile Soil Wash-
ing System (MSWS). Therefore, the primary considerations in the design of
the physical soil-washing experiments are the operating conditions of the
MSWS. PEI, in conjurction with EPA, designed a series of bench-scale shaker-
tube experiments which simulate the main components of the MSWS. The bench-
scale soil-washing experiments utilized a shaker tube to simulate the drum
washer agitation and contact mechanism. This provided the soil-to-solution
contact and agitation necessary to mobilize the fines. The soil solution was
then poured through a wet sieve containing 10- (2-mm} and 60-mesh (250-um)
screens, and rinsed with a high-pressure water sprayer. This effectively
simulated the drum screen and water knife present in the MSWS which provides
for maximum physical soil separation. Each soil size (+10-mesh, 10- to
60-mesh, and less than 60-mesh) was then analyzed to determine the level of
contaminant removal. The MSWS utilized a 10-mesh screen only; however, the
60-mesh screen was alsc used in these experiments to determine whether a

larger volume reduction can be realized by using a smaller screen.
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The analytical plan provides for both prewash and post-wash analysis of
all contaminants present in the SARM in each of the three soil size ciassifiw
cations. These analyses will determine the effectiveness of the soil-washing
technique for reducing the volume of contaminated material. Furthermore, all
three soil size classifications will undergo TCLP analysis to further evalu-

ate the appropriateness of landfilling {over otherwise treating) the soil-

washing residues.
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SECTION 2
SARM RESEARCH AND PROJECT DEVELOPMENT BACKGROUND

An extensive literature review and compilation of data were performed,
as part of this project, to identify those soil types and hazardous constitu-
ents that most frequently occur at uncontrolled hazardous waste sites. As
part of this background research, the contractor utilized information that
had already been collected and reported by EPA/CERR as part of another,
ongoing RCRA BDAT development project. The following section discusses the
overall research effort conducted in support of the BDAT SARM work, and
identifies the basic information and data that were used to develop proce-
dures for both the bench and full-scale operations utilized in preparing the

SARM.

2.1 SARM SQIL MATRIX
The background research associated with development of the "clean” soil
matrix focused on identifying 1) the critical soil characteristics which

would impact removal or treatment efficiencies, and 2} a range of values for

those parameters that would meet the objectives of the project. In working -

toward these goals, the contractor worked closely with EPA/OERR in assessing
data that had already been compiled on §0i1 groups found at NPL sites. In

addition, the contractor reviewed numerous other sources of CERCLA site

information for the purpose of supplementing EPA/OERR's data and conclusions.

The following reports and information sources were reviewed:
° "Progress Report for Superfund BDAT Development" (CDM March 1987)
2-1




The Effects of Clay Mineralogy on the BDAT Surrogate Soil Matrix”
(CDM April 1987)

Treatment of Contaminated Soils with Agqueous Surfactants-Interim

Report® (E1lis and Payne 9/1985)

Records of Decision for 151 CERCLA sites

U.S. Department of Agriculture, Soil Conservation Service data base
“Cleaning Contaminated Excavated Soil Using Extraction Agents®
(Foster Wheeler Corp. 9/1986)

"Most Freguently Identified Compounds/Metals at Hazardous Waste

Sites™ (CDM 1987)

“Patterns of Soil Contamination and Composition on NPL Sites -
Draft Summary" (EPA date unknown)

Ten soil parameters were examined and assessed in terms of their quanti-

tative values in real and typical Superfund site soils, and in terms of their

potential affect on the five candidate treatment technologies. These param-

eters were as follows:

° Texture ° Moisture content
© Mineralogy ° Permeability
° Cation exchange capacity ° Porosity
@ TOC ° Density
° pH ° Structure
A The result of this assessment was the identification of those soil

parameters that would be most critical in the SARM development. Once these

critical parameters were identified, quantitative values for them were estab-

1ished based on real-world conditions and individual technology capabilities.

The following parameters and associated values and/or descriptions served as

criteria in the selection of a soil type to be used in the development of the

SARM:

<]

[+

Grain size distribution (texture)

- 25 to 40 percent sand {mix of fine, medium and coarse)

25 to 40 percent silt

25 to 40 percent clay -

5 to 10 percent pebbles and cobbles (no particle to exceed

2-inch diameter)

- 10 to 15 percent top soil {organic matter included)

Mineralogy

- Sands {siliceous) - Clay (either montmorilionite, kaolinite,
montmorilionite, kaolinitic, il1lite)

- Siit (mixture of sand and ¢lay compositions)

8 & 8
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Cation exchange capacity (CEC): moderate, 30 to 50 meq/100 ¢
Total organic carbon (TOC): 3 to 6 percent

pH: 5.0 to 8.0 .

Moisture content: 10 to 20 percent on completion of blending

o ¢ 0 O

It should be noted that the grain size distribution criteria presented
above were modified during the bench-scale study from percentages by weight
to percentages by volume. This modification changed the target soil compo-
nent distribution to the following:

15 to 25 percent sand
15 to 25 percent silt
20 to 35 percent clay

10 to 20 percent topsoil
5 to 10 percent gravel

g ¢ ©0 O o

2.2 SARM CHEMICAL CONTAMINANTS

The background research associated with the identification of indicator
chemicals or analytes and the target concentrations for use in the SARM's
development was conducted by EPA/OERR. The objective of this effort wis tc
identify contaminant groups, and indicator chemicals for those groups, that
were most representative of CERCLA/SARA wastes.

The three basic contaminant groups identified as being frequently found
in Superfund site soil and debris are volatile organics, semivolatile organ-
ics, and metals. The selection of representative analytes for each group was
based on an analysis of the physical and chemical properties of each com-
pound. The physical properties examined to aid in selecting representative
organic compounds include the following:

Molecular structure
Vapor pressure

Heat of vaporization
Heat of combustion

Solubility
Henry's Law constant

o O 0 ¢ © O
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Partition coefficient
° Soil absorption coefficient

Based on the previously listed properties as definéd by EPA/OERR and
records of contaminants encountered at Superfund sites, a listing was devel-
oped of 48 substances occurring most frequently at Superfund sites.

The next step in the research effort was to evaluate each of the 48
substances and their associated physical properties relative to the affect
each would have on the performance of the five selected treatment technolo-
gies. The result was a proposed 1ist of compounds that represented the most
frequently occurring hazardous compounds at Superfund sites, and that also
provided a challenging test matrix for all five treatment technologies. The
final 1ist of chemical contaminants chosen for the SARM studies is as fol-
Tows:

Volatile Organics

Ethylbenzene

Xylene

1,2-Dichloroethane
1,1,2,2-Tetrachloroethylene
Acetone

Chiorobenzene

Styrene

Semi-Volatile Organics

Anthracene
Pentachlorophenol
Bis {2-ethylhexyl} phthalate

Metals

Lead
Zinc
Cadmium
Arsenic
Copper
Chromium
Nickel
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Four contaminant formulations or "blends" were then selected for the
development of the four SARMs to accommodate the technology limitations and
performance of the five selected BDAT technologies:

1) High organics, low metals
2) Low organics, low metals
3) Low organics, high metals
4) High organics, high metals

The final step in this research process was to examine the levels at
which these chemicals have been found at Superfund sites and select concen-
trations that are representative of contaminated soils and debris. EPA/OERR
compiled average concentrations and maximum concentrations of each selected
chemical and calculated the percentage of each compound within its group.
From these data, target contaminant concentrations for the SARM development
were devised. Table 2-1 presents the selected target levels used for the

purpose of preparing the four SARMs ocutlined below:

SARM 1: High levels of organics (20,000 ppm volatiles plus 10,000 ppm
semivolatiles) and low levels of metals (1,000 ppm total metals).

SARM 2: Low levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and low levels of metals (1,000 ppm total metals).

SARM 3: lLow levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and high levels of metals (50,000 ppm total metals).

SARM 4: High levels of organics (20,000 ppm volatiles plus 10,000 ppm
semivolatiles) and high levels of metals (50,000 ppm total metals).
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TABLE 2-1. TARGET CONTAMINANT CONCENTRATIONS FOR SARMS

Ratio,
Contaminant percent Hi {(ppm) Low (ppm)
Volatiles
Ethylbenzene 16 3,200 320
Xylene 41 8,200 820
1,2-Dichloroethane 3 600 60
1,1,2,2-Tetrachloroethylene 3 600 60
Acetone 34 6,800 680
Chlorobenzene 2 400 40
Styrene 1 200 20
100 20,000 2,000
Semivolatiles
Anthracene 65 6,500 650
PCP 10 1,000 100
Bis (2-ethylhexyl) phthalate 25 2,500 250
100 10,000 1,000
Metals
Pb 28 14,000 280
In 45 22,500 450
Cd 2 1,000 20
As 1 500 10
Cu i9 9,500 190
Cr 3 1,500 30
Ni 2 1,000 30
100 50,000 1,000




SECTION 3
BENCH-SCALE SARM BLENDING STUDIES AND RESULTS

A series of bench-scale experiments were conducted at PEI's Taboratories
to determine 1) the specific component formula for the clean SARM soil, 2)
the quantities of contaminants that would have to be added to the clean SARM
soil to achieve detectable levels of the contaminants at the designated
levels, and 3) the procedures by which the contaminants would be added to the
clean SARM during full-scale blending operations. Details of the experiments
can be found in Appendix A. Highlights of the studies are presented in this
section.

Supplies of various soil components (sand, gravel, silt, top soil, and a
variety of clay samples) and target chemicals were brought to PEI's Cincin-
nati laboratory for the bench-scale studies. Several small batches of syn-
thetic soil were prepared using various proportions of the above materials
and analyzed for physical properties such as particle size distribution,
cation exchange capacity (CEC), X-ray diffraction, clay composition, total
organic carbon (TOC), percent moisture, and pH. Based on the results of
these experiments and extensive discussions with EPA and others, the formula
shown in Table 3-1 for the clean SARM soil was chosen because it best fit the

set of characteristics typified by most Superfund soils.
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TABLE 3-1. CLEAN SARM SOIL COMPOSITION

Soi1 component Yolume % Weight %
Sand 20.0 31.4
Gravel (No. 9) 5.0 5.7
Silt 25.0 28.3
Top soil 20.0 19.8
Clay 30.0 14.8
- Montmorillonite {(7.5) (5.8)
- Kaolinite (22.5) (9.4)
100.0 100.0

Analysis of bench-scale preparation of the clean SARM formula shown in

Table 3-1 showed the following set of physical properties:

Cation exchange capacity {(Na), meq/100 g
Grain size distribution,
weight % sand
weight % gravel
weight % silt
weight % clay
TGC, mg/kg
pH

Moisture content

30.9, 30.¢, 34.5

48, 48
7, 6

33, 33
12, 13

2.7, 3.4
8.0, 8.2
Mot analyzed, expected to

be jess than or equal
to 5%

Using small quantities (i.e., 750-g batches) of the clean SARM soil, a

series of spiking experiments were conducted to determine the optimum dosages

for each contaminant to achieve the desired target levels. This was done

largely because of concerns over potential veolatile losses during fyll-scale

mixing, and also because of potential inabilities to achieve 100 percent

recoveries during analysis. Three samples were spiked at 100 percent of the

theoretical target dose, three at 120 percent, and three at 140 percent, for

a total of nine samples.
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The results of the spiked sample analyses, presented in Table 3-2, indi-
cated that most of the organics would need to be added te the SARM soil at
120 to 140 percent of the theoretical dosage to achieve the desired residual
target levels. Acetone would need to be dosed at about 175 percent of theo-
retical, and 1,2-dichloroethane at 167 percent of theoretical to achieve the
desired levels.

Most of the residual metal concentrations were close to target at 120 to
140 percent of theoretical dosage, with two exceptions. Nickel residuals
measured only 40 to 50 percent of the desired level, regardless of dosage,
and chromium was only detectable at very low ppm levels. This poor result
for chromium was believed to be due to the form in which Cr was added (i.e.,
as Cr203 anhydrous, and insoluble in the acid digestion procedure used in
sample preparation). To correct this situation, a more soluble Cr salt
Cr(N03)3~9H20 was purchised for full-scale spiking. WNo cause for the Tow
nickel residual was determined.

The data also indicated that the styrene target Tevel needed to be
increased from 200 to 1000 ppm at the high tevel and 20 to 100 ppm at the Tow
tevel. This was necessary to make the styrene detectable during analysis.
Apparently, the samplie dilution necessary for analysis of the relatively high
levels of xylene in the SARM made the styrene undetectable during analysis.

Based on the data in Table 3-2, the doses for each chemical to be added
to the clean SARM during fuli-scale operations were selected. See Table 3-3.

The third phase of the bench-scale experiments was focused on determin-
ing the order of addition of chemicals to the clean SARM. Using solubility
and compatibility data as guidelines, a series of premixing tests reveaied

that all of the organics could be premixed together before addition to the
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TABLE 3-2. SPIKED SOIL SAMPLE ANALYSIS RESULTS (ppm)
Sample identification and dosage batches
Hi-Hi
100% dosage 120% dosage 140% dosage target
B levels
Contaminant 8-1 B-2 B-3 B-4 8-5 8-6 B-7 B-8 B-9 {100%)
Yolatiles
Ethyibenzene 2,300 2,100 2,800 4,100 3,300 2,100 4,500 6,300 4,500 3,200
Xylene 3,500 3,200 4,400 6,300 5,100 3,300 6,900 9,700 6,900 8,200
Tetrachioro- 240 210 290 420 330 200 490 630 460 800
ethylene
Chlorobenzene 200 180 240 360 290 180 400 560 400 400
Acetone 2,700 2,500 2,000 2,300 2,300 1,900 3,500 3,800 3,700 6,800
1,2-dichiore- 180 130 170 280 190 120 350 470 340 600
ethane ‘
Styrene <63 K] <i00 <100 <100 <100 <20 <170 <170 200
& Semivolatiles
o
Anthracene 5,800 3,800 6,000 5,500 4,600 4,500 4,400 4,400 4,600 6,500
Bis (2-ethyl- 610 1,600 1,500 1,100 1,600 1,800 2,300 2,500 2,800 2,500
hexyl) phthal-
ate
Pentachloro- 320 560 550 470 630 790 790 730 790 1,000
phenol
Metals
Lead 13,700 11,100 10,800 14,400 15,200 15,400 15,200 14,700 21,500 14,000
linc 18,100 16,300 15,500 21,500 22,100 22,800 23,600 22,900 24,500 22,500
Cadmium 880 598 543 863 1,760 862 852 779 871 1,000
Arsenic 393 278 274 232 446 420 466 428 428 500
Copper 9,870 5,920 5,220 9,010 9,250 8,790 8,200 7,720 8,420 9,500
Hickel 524 367 336 549 550 537 516 483 521 1,000
Chromium 7 6.6 6.8 5.5 6.9 7.4 7.2 13.6 7.9 1,500




TABLE 3-3. FULL-SCALE CHEMICAL DOSES
Dose %
Chemical (of theoretical)
Ethylbenzene 120
Lylene 120
Tetrachloroethylene 140
Chiorobenzene 140
Acetone 175
1,2-dichlorgethane 167
Styrene 500
Anthracene 100
Bis(2-ethylhexyl)phthalate 140
Pentachlorophenol 100
Pb {as Pb SO.) 120
Zn (as In0) 120
Cd {as 3Cd(S0,)-8H,0] 130
As (as As,0,) 150
Cu (as CuSO,) 140
Cr [as Cr{NO;),-9H,0] 100

® Changed form of Cr from Cr,0, to Cr(NO3), because Cr,0, was

virtually insoluble during the analytical procedure and only
detectable at very low ppm levels



SARM, except for the anthracene, which would have to be added in its dry

powder form. The soluble metal salts of nickel nitrate, copper sulfate,

cadmium sulfate, and chromium nitrate could be predissolved in water and

added as a solution to achieve optimal distribution throughout the SARM.

However, the insoluble metals compounds of arsenic trioxide, lead sulfate,

and zinc oxide would have to be added in dry form as powders.

Another series of bench-scale tests were conducted to determine the

optimal mixing order for preparing the SARM. That is, we wanted to know:

o

Whether chemicals should be added to the soils, or soils added to
the chemicals

Whether chemicals should be applied to certain soil fractions
{e.g., to the sand or clay fraction) before being blended with the

remainder of the soil matrix

The method of chemical application to the soil {e.g., sprayed,
poured)

The order of application (e.g., organics first, followed b metals,
or visa versa)

The results of this series of bench tests led to the following conclusions

for full-scale mixing procedures:

1)

2)

Chemicals would be added to the soil (not visa versa) as the mixing
blades turned.

Liquids would be slowly added as a spray or in small droplets, to
avoid a "balling-up" effect on the soil.

Dry chemicals would be added first and allowed to mix thoroughly.

The inorganic liquid chemical mixtures would be added next and
allowed to mix thoroughly.

The liguid organic mixture would be added last, and the mixing time
following addition of the liquid organics would be held to a mini-
mum {e.g., about 2 minutes for subseqguent small, bench-scale prepa-
rations of SARM, and 5 to 15 minutes for full scale).
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Following completion of the bench-scale tests, a procedures plan for
full-scale SARM preparation was written and submitted to.the TPM for approv-
al. It was closely followed throughout the full-scale operations, although

some alterations had to be made. The procedures manual can be found in

Appendix E.
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SECTION 4
FULL-SCALE SARM PREPARATICN

4.1 OBJECTIVE AND SUMMARY

The objective of the full-scale SARM blending operation was to prepare
the following quantities of SARMs for use by the five EPA-selected BDAT

technologies and archiving for possible future use (Table 4-1).

TABLE 4-1. QUANTITIES AND USE OF SARM SAMPLES

{SARM 1) {SARM 2} (SARM 3) (SARM 4)
High Low c Low High

organics, organics, organics organics

low metals  low metals high metals™ high metals

BDAT (1b) (1b) {(1b}) (1b)
Incineration 12,000 12,000 ¢ 0
Stabilization 100 100 100 100
Thermal desorption 50 50 50 50
Chemical treatment 50 50 50 50
Physical treatment 50 50 50 50
Archive 500 500 500 500
Other reserve <250 <250 <250 <250
Totals 13,000 13,000 1000 1000

8 20,000 ppm volatile organics plus 10,000 ppm semivolatile organics.
b 1,000 ppm total metals.

¢ 2,000 ppm volatile organics plus 1,000 ppm semivolatiles organics.
d 50,000 ppm total metals.
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The full-scale operations were conducted in two phases:

° Phase I - Mixing of Clean Soil Matrix

° Phase Il - Blending of SARM Samples
Phase I included mixing a total of 30,710 pounds of soil components into a
homogeneous soil matrix. This was done at the Jeder Sand and Gravel Company,
iocated in Morrow, Ohio on July 4 and 5, 1987. The clean soil mix was pack-
aged in clean, epoxy-lined 55-gallon, open-head steel drums (500 0.5 pounds
of soil each) and shipped to EPA's Center Hill Research Facility, where Phase
IT was conducted. Phase II entailed the blending of the clean soil matrix
with the selected chemical contaminants, yielding the four SARMs. This work
was complieted over a 4-week period (July 13 through August 10, 1987). The
procedures plan (Appendix E) developed under the bench-scale phase of this
project was closely followed over the course of full-scale operations, al-
though some adjustments were necessary, as described in the following subsec-

tions.

4.2 PHASE 1 - MIXING OF CLEAN SOIL MATRIX

A total of 30,710 pounds of soil matrix components were mixed together
to form the soil matrix that was used for the preparation of the SARM sam-
ples. Table 4-2 indicates the source and quantity of each soil component
that was used in the full-scale soil mixing. A cement mixer, having a rated‘
capacity of 8§ cubic yards, was used to blend the soil in two identical
15,355-1b batches (subsequently referred to as Batches 1 and 2).

For each 15,355-pound batch the components were either weighed using a
commercial truck scale (220 pounds) or preweighed by the supplier (commer-
cially-prepared and bagged clays). Bulk materials (sand, gravel and top

soil) were transferred into the cement mixer by means of a conveyor-belt
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Tift., The clay components were added directly to the mixer from 50-1b bags.
The soil components were then mixed, by normal rotation of the mixer, for
approximately 1 hour. Following the thorough mixing, the clean soil matrix

was dispensed into 55-gailon drums to 500 0.5 pounds net weight.

TABLE 4-2. SOIL COMPONENT QUANTITIES FOR FULL-SCALE

Total _ Quantity
quantity per

S0il component (1b} batch Source/location
Gravel (No. 9) 1,760 880 Oeder Sand & Gravel Co./Morrow, OH
Sand 9,680 4,840 Qeder Sand & Gravel Co./Morrow, OH
Silt 8,680 4,340 Oeder Sand & Gravel Co./Morrow, OH
Clay
- Bentonite 1,650 825  American Colloid Co./Skokie, IL°
- Kaolinite 2,900 1,450 Charles B. Chrystal & Co./Brooklyn, NY©
Topsoil 6,400 3,020 Qeder Sand & Gravel Co./Morrow, OH

30,710 15,355

@ Quantities based on the following recipe: gravel - 5.7%; sand - 31.47%;
silt - 28.29%; bentonite clay - 5.37%: kaolinite clay - 9.35%; top-soil
- 19.81%. Recipe finalized by peer review committee on 6/16/87.

b Actual source of bentonite is Mississippi.
© Actual source of kaolinite is Georgia.

Representative samplies of clean s¢il were collected for analysis to
confirm homogeneity of the physical and chemical characteristics of the soil
mix. Five samples were collected at random from each batch (for a total of
10 samples) and analyzed for cation exchange capacity (CEC); three of the
five samples collected at random from each batch {a total of six samples)
were also analyzed for grain size distribution, TOC, and pH. The results of

these analyses are presented in Table 4-3. One of the samples was analyzed
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for the hazardous substance 1ist (HSL) to identify any contaminants that may
have been present in the soil prior to the SARM blending operation. Results
of this analysis are presented in Appendix E. Organic analyses showed no
volatile or semivolatile compounds at the ug/kg level; metals analysis showed
appreciable quantities of iron, potassium, aluminum, calcium, and magnesium
{as would be expected), but no substantial amounts of the more toxic metals

(e.g., chrome, nickel, lead, zinc). In other words, the clean SARM is free

of anthropogenic contamination.

TABLE 4-3. RESULTS OF CLEAN SOIL MATRIX HOMOGENEITY ANALYSES

Sample 1 2 3 4 5 6 7 8 9 10
Batch No. 1 p4 2 1 1 2 2 1 1 2
CEC meg/100 ¢ 117.5 152.5 150 150 77.5 150 15% 80 147.5 147.5
TOC % 3.2 3.9 3.0 3.8 2.8 2.7 = - - -
pH S.U. 8.0 9.0 8.5 8.5 8.0 8.0
Grain size
distrivution %
Gravel 3 2 4 3 2 3 - - - -
Sand 55 57 58 54 56 57 - - - -
Silt 29 30 27 30 28 27 - - - -
Clay 13 11 i1 13 14 13 - - - -
& un o Sampie not analyzed for parameter

4.3 PHASE 2 - BLENDING OF SARM

4.3.1 Preparation Activities

Phase 2 of the full-scale operation invoived the blending of various
amounts of chemicals with the clean soil matrix to form the four different
SARM blends. Prior to the actual blending operations, facilities and equip-
ment were made ready during the weeks preceding the July 13, 1987 starting
date. A containment shed was constructed to provide shelter from the ele-
ments, security for the equipment, and containment of chemicals and contami-
nated materials. See Figure 4-1 for a floor plan of the containment shed and
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surrounding area. A 16-cubic-foot mortar mixer was delivered to the site and
modified by installing a 5-horsepower explosion-proof electric motmr; amd
mounted on an elevated stationary foundation; the grated cover was replaced
with a solid, hinged cover. W4ork benches were built inside the shed, a
custom fume hood was constructed around the mixer, and explosion-proof wiring
installed and inspected. An exhaust fan (100 fts/min) and activated carbon
filter were installed to ventilate the fume hood and clean the air of
fugitive volatile and dust emissions from the mixer. The fume hood was
completely lined with polyethylene film to facilitate decontamination at
decommissioning of the site. The floor of the shed was covered with vinyl
flooring and all joints and edges were sealed, to aid in containment in the
event of a spill. ‘

Two drums of cleam sand were brought to the site and used in a “"dry run"
of the mixing prccedu~e. The results of this test identified certain changes
that were necessary before attempting the first SARM preparation. Among
these were the installation of masonite sheeting over the vinyl flooring, to
provide physical protection from the drums and the drum-handling equipment, a
change in the planned druﬁ«hand?ing procedure, and a reduction of the antici-
pated number of batches to be completed each day.

The clean soil matrix (Phase 1, Section 4.2) was delivered to the Center
Hill, facility in 55-galion drums on July 7. A licensed hazardous waste
transport trailer (Tonawanda Tank Transport) was delivered to the site to be
used for temporary storage of the SARMs and eventual shipment of 24,000
pounds of SARMs to the John Zink Co. incineration facility in Tulsa, Oklahoma.
A front-end loader (CASE 1835), to be used for handling drums outside the

shed, was rented for the duration of Phase 2. Chemicals necessary to begin
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SARM blending were in storage at Center Hill from the beginning of
bench-scale development.

4.3.2 Full-Scale Chemical Quantities and SARM Mixing Time

Table 4-4 indicates the target high and low contaminant concentrations
for the SARM samples [reflecting revised (increased) styrene target levels].
The quantities of each chemical that were added to each 500-pound batch to
achieve the target concentrations of the four SARMs (as determined through
bench-scale testing) are presented in Table 4-5. Section 4.3.3 discusses the
various premixtures of chemicals that were prepared before being added to the
soil, and the specific blending procedures that were followed over the course
of the full-scale operation. .

The mixing time necessary to achieve a homogenous blend of soil and
chemicals was determined during the preparation of the first SARM batch
(SARM-IV-1)}. This determination was made based c¢n the results of analyses of
a series of samples coliected at mixing-time intervals of 6, 12, and 18
minutes following the addition of all contaminants. Six samples were col-
lected after each 6 minutes of mixing and analyzed for copper, lead, and
purgeable organic carbon (POC).

The analytical results obtained for the 6-, 12-, and 18-minute samé?es
{Table 4-6) indicated no statistically significant difference between the
sets and 12 minutes was selected as the mix duration for all remaining SARM
batches. A summary of this statistical analysis is presented in Appendix B.

4.3.3 SARM Blending Activities

The chemicals used during the full-scale SARM blending operations were
transferred from the designated flammable materials storage vault (located at
the Center Hi1l facility) to the mixing shed for premixing prior to their
addition to the soil matrix. As determined during the bench-scale SARM
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TABLE 4-4., TARGET HIGH AND LOW CONTAMINANT CONtENTRATIONS

FOR SARM SAMPLES

Proportions
Contaminant (%) High (ppm) Low (ppm)
Volatiles
Ethylbenzene i5 3,200 320
Xylene 39 8,200 820
1,2=-Dichloroethane 3 800 60
1,1,2,2-Tetrachloroethylene 3 600 60
Acetone 33 6,800 680
Chi@robgnzene 2 400 40
Styrene 5 1,000 100
100 20,800 2,080
Semivolatiles
Anthracene 65 6,500 650
pCP 10 1,000 100
Bis (2-ethylhexyl)Phthalate 25 2,500 250
100 10,000 1,000
Metals
Lead (Pb) 28 14,000 280
Zinc (In) 45 22,500 450
Cadmium (Cd) 2 1,000 20
Arsenic {As) 1 500 10
Copper (Cu} 19 9,500 190
Chrom1um {Cr) 3 1,500 30
Nickel (Ni) 2 1,000 30
100 50,000 1,000
a

Styrene levels were increased five-fold at the recommendation of PEI's
analytical lab to make styrene detectable during analysis.

The relatively

high levels of xylene were masking styrene GC peaks at the previously rec-
See Page 3-3.

ommended levels of 200 and 20 ppm.



TABLE 4-5. CHEMICALS ADDED PER 500-POUND MIX

High concen- Low concen-
Contaminant trations trations
(SARM I, IV)  (SARM II, III)
VYolatiles
Acetone 3,408 ml 341 ml
Chlorobenzene 115 ml 12 mi
1,2-Dichloroethane 181 ml 18 mil
Ethylbenzene 1,005 ml 100 ml
1,1,2,2-Tetrachloroethylene 119 wl 12 ml
Styrene 249 mi 25 mi
Xylene 2,595 ml 260 ml
Semivolatiles
Anthracene 1,475 ¢ 147 ¢
Bis(2-ethyihexyl)phthalate 806 ml 81 ml
Pentachlorophenot 227 g 23 m]
(SARM 111, IV} (SARM I, II)
Metals
A8203 225 g 4.5 g
3CdSD4°8HZOa 670 g 13.4 g
CuSO4~5H20 11,875 kg 237.5 g
CP(N03)3a9H20a 2,620 g 52.4 g
N‘i(NOB)zoﬁHgOa 1,345 g 26.9 g
PbSOdanO 4,835 g 96.7 ¢
InQ 7,635 g 152.5 g

Water-soluble compound.
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TABLE 4-6.

SOIL MIXING TIME RESULTS

Zinc, mg/kg

Mixing time - min.

Copper, mg/kg

Mixing time - min,

Total organic compounds, pg/g®

Mixing time - min,

0T-¢

6 12 18 6 12 18 6 12 18

16,083 15,801 18,262 9,589 . 9,799 9,744 2,490 13,300 9,390

12,766 18,481 14,010 8,412 11,191 8,238 3,010 2,410 9,930

11,876 14,373 16,956 6,923 9,326 9,678 1,350 3,965 7,260

17,463 17,150 12,896 9,974 10,105 7,583 3,540 8,540 14,000

16,555 15,738 15,842 10,767 10,001 9,694 2,080 6,160 3,590

10,725 11,974 16,276 7,100 7,113 ,752 5,470 3,690 5,155

Mean 14,245 15,586 15,374 8,784 §,589 9,115 2,990 6,511 8,221

Standard deviation 2,802 2,254 1,570 1,562 1,360 956 1,430 4,163 3,727

Coefficient of 6.187° §.145 0.102 0.178 0.142 0.105 0.478 0.639 0.453

variation

Overall mean 15,068 95153 5,907
® standard deviation 2,254 1,317 3,330
Coefficient of 0.150 0.144 0.564

variation

2 As purgeable organic carbon (POC).
Coefficient of variation {CV) = standard deviation : mean.

POC of uncontaminated {clean) soil was 10.7 ug/g.

NOTE: Metal analyses were done by EPA-Cincinnati; POC by PEI Laboratory.
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activities, chemicals could be premixed as three contaminant mixtures and
one, single chemical additive. These four additives were as follows:

Additive No. 1 - a dry mixture of insoluble metal powders consisting of
arsenic trioxide (As,0;}, lead sulfate (PbSO,), and zinc oxide (Zn0)

Additive No. 2 - anthracene (insoluble dry solid)

Additive No. 3 - an aqueous solution of nickel nitrate [Ni(NO;),-6H,0)],
copper sulfate [CuSO,-5H,0], cadmium sulfate [3CdS0,-8H,0], and chrom1um
nitrate [Cr(NO,;),-9H,0]

Additive No. 4 - a mixture of organic lTiquids consisting of ethylben-
zene, xylene, 1,2-dichloroethane, 1,1,2,2-tetrachioroethylene, acetone,
(monc) chlorobenzene, styrene, bis{2-ethyhexyl)phthalate and dissolved
pentachlorophenol.

Using the quantities presented in Table 4-5, Additive Nos. 1, 3, and 4
were prepared prior to beginning each SARM batch. Additive No. 2 required no
preblending.

These premixes were prepared in a number of different ways during the
course of SARM preparation. Each method is believed to yield equivalent
results and merely reflect lessons of time/motion management and practical
application learned during the mixing operations.

The metal oxide mixtures (Additive No. 1) were exclusively prepared by
weighing out the appropriate amount of each compound for each 500-pound
batch. These compounds were then added to the dry soil prior to the addition
of any liquid component. Similarly, anthracene (Additive No. 2} was weighed
and added to the dry soil. |

Initially, dry soil was placed in the mixer and the mixer turned on.
With the mixer turning the dry soil, all dry chemical additives were placed
into the mixer and allowed to distribute themselves. This procedure proved
to be devastating to the mortar mixer (designed to mix wet components) and

was not followed during any subsequent batches.
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The aqueous metal solutions (Additive No. 3) were prepared by dissolving
the appropriate mass of each water soluble ingredient in.a minimal aﬁount of
water in an appropriately sized container (55 gallons for high metal, 1/2
gallon for low metal batches}. The contents were stirred and water added, as
necessary, until the salts were completely dissolved. During the first few
batches, this aduecus metal solution was added to the dry soil (and metals)
already in the mixer. It was later determined that this was also detrimental
to the equipment by creating binding and another change in procedure was
effected.

Alternately, solid soluble salts for low-metal SARM were added directly
to approximately 10 gallons of water already in the mortar mixer and allowed
to dissolve in it with the aid of agitation by the turning mixer blades.
Following sufficient time to dissolve the metal salts, the dry soil/dry
chemical mixture was slowly added to the mixer and homogenized.

Additive No. 4, the liquid organic mixture, was prepared by combining
the appropriate amounts of acetone, bis{2-ethylhexyl)phthalate, styrene,
ethylbenzene, monochlorobenzene, xylene, dichloroethane, and 1,1,2,2-tetra-
chloroethylene to which the solid pentachlorophenol was lastly added and
dissolved. The organic premixes (MNo. 4) for low organic SARM were premixed
in assembly-line fashion, measuring and placing the appropriate volume (con-
verted from mass by density) of each chemical in a number of 1/2 gallon glass
jars {usually & to 12). The entire contents of one jar was then added to
each 500-pound batch.

The organic premixes for "high-organic” SARM were prepared by measuring
an appropriate amount of each chemical to complete a specified number of

500-pound batches and placing them in a closed end 55-gailon drum. Following
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thorough mixing by agitation of the drum, the necessary weight of premix No.
4 was pumped out of the drum and placed, temporarily, in-a 5-gallon pail.
The premixed, preweighed portion of organic chemicals were then poured into

the mixer at the appropriate time.

4.4 SARM PACKAGING AND SHIPPING

A total of 28,000 pounds of SARM samples were prepared over the course
of the full-scale blending operation. Twenty-seven thousand pounds were
packaged for BDAT testing and archiving. The remaining 1000 pounds were
packaged and shipped to a RCRA permitted facility for disposal.

Following the blending of contaminants with the soil fraction, each SARM
batch was placed into various packages appropriate for shipment to the test-
ing locations and to the archive storage facility. Twenty-four thousand
pounds of SARM I and II (12,000 pounds each) were packaged in 48, 55-gailon
epoxy-1lined open-head steel drums (500 1b per drum). One thousand pounds of
SARM were packaged in 20 5-gallon steel pails and 2000 pounds of SARM were
packaged in 400 half-gallon glass jars.

The modified mortar mixer has a pour-spout that facilitated dumping the
SARM directly into the 55-gallon drums. Drums were immediately closed,
sealed, and labeled. When staged drums were filled, the SARM-filled drums
were moved to the storage/shipping trailer and drums of clean soil were moved
into the mixing shed in preparation for mixing the next set of SARM batches.

The pouruspoui of the mixer was used to fill a few of the 5-gallon
pails; however, a shovel was subsequently used to fill these, either directly

from the mixer or from a 55-gallon drum.
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The 400 5-pound SARM archive samples were placed in sample containers
either by hand or by using stainless-steel and plastic scoops. The jars were
then cleaned, closed with Teflon-Tined Tids, labeled, and sealed. One
hundred, 0.5-gallon jars were filled with each SARM type. These samples were
shipped to EPA's research facility in Edison, New Jersey, where archiving and
distribution will be controlled.

Transportaticn, consignee, and amounts of SARM samples to be shipped to

testing locations and archiving are presented in Table 4-7,

TABLE 4-7. LOCATIONS, QUANTITIES TO BE SENT, AND TRANSPORTATION OF SARMs

SARM destination Number Size Transport mode
Incineration

Jake Cambell 48 55 gal Contract trucking
John Zink Co.

Tulsa, OK

Stabilization 8 5 gal PEI special delivery

Acurex Corp.
Lec Weitzman
Durham, NC

Thermal desorption 4 5 gal PEI special delivery

Robert Fox

IT Corp.

312 Directors Road
Knoxvillie, TN

Chemical treatment 4 5 gal PEI special delivery

Dr. Thomas 0. Tiernan
Brehm Laboratory

Wright State University
Dayton, OH

Physical treatment 4 5 gal PEI special delivery

Me. Barb Locke Common Carrier
PEI Associates
Edison, NJ

Archiving 400 0.5 gal PEI special delivery

Ric Traver
EPA-HWERL
Edison, NJ

4-14



4.5 COMPLICATIONS AND FINAL MIXING PROCEDURE

During the startup of full-scale mixing procedures, much of the work was
of a novel nature and the untested procedures used to accomplish the SARM
preparation were understood, from the outset, to be flexible. Some of the
complications encountered during the early phases of fuli-scale mixing have
been mentioned earlier. Details of these and other complications are pre-
sented in the remainder of this section along with the changes in procedure
that overcame the problems.

During the {nitial “dry run,” sand was used to test the power of the
mortar mixer's electric motor and belt-drive mechanism. One-thousand pounds
of sand were slowly added to the running mixer, which easily turned the full
charge of sand. The mixer was then turned off, allowed to come tc a complete
stop, then switched on again, to determine if it could be started from a dead
stop. This was found to be possible and the initial SARM batch was planned
for a 1000-pound mix.

One-thousand pounds of dry soil was placed into the mixer, the dry metal
oxides and anthracene were added and the mixer was turned on. The mixer
turned easily and the chemical addition proceeded with the metal salts in
aquecus solution. The sclution was pumped from a 55-gallon drum to a holding
tank mounted on the wall beside the fume hood (Figure 4-1), from which it
flowed through a Teflon tube, and into a spray-bar mounted on the inside of
the mixer 1id. A leak became apparent, caused by the spray striking the
underside of the mixer cover and running to its edge, from where it dripped
to the floor behind the mixer. The mixer was turned off to reposition the
spray bar and when the mixer was turned on again, it would not turn the

now-wet soil. The mixer was emptied of more than haif its load and turned
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on, again with no restart. The mixer was then complietely emptied and prepa-
rations were made to complete the initial 1000-pound mix as two 500-pound
mixes. One 500-pound mix was completed without further difficulty including
the use of the injection spray-bar and holding tank for the addition of the
organics solution.

The second 500-pound mix was bequn and the spray bar promptly clogged
with scale believed to be caused either by corrosion by the metals solution
or from galvanic plating of metals from the solution. Upon further inspec-
tion of the feed system, most other components had either been severly cor-
roded, plated, or attacked by the high-concentration metals solution or the
aggressive solvent mixture passed through it. The decision was made to add
the solutions manually, rather than risk a major leak or spill resulting from
ﬁeterierating materials.

During the second 500-pound batch, the mixer encountered mechanical
problems. These problems were attributed to misalignment of chain, gears,
and pulleys, believed to have been loosened during the first 1000-pound mix
attempt. The gears were realigned and the mix completed. The decision to
Timit further mixing to 500-pound batches was reached, owing to the damage
done to the mixer during the first mix as identified during mechanical repair
of the mixer,

The soils and dry chemical had been added to the mixer, prior to the
addition of any liquids, in both batches completed thus far. Dry soil and
chemica1§ were added to the mixer for the third batch and the mixer turned
on., The mixer turned freely for approximately 10 minutes then seized prompt-

ly upon the addition of 2 gallons of the acuecus metal solution. The mixer
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was emptied by hand and a dry, hard scale of siity dirt was found to be
packed against the rear of the mixer tub. The scale had obvious rubber burns
from the pads on the mixer blades and the blades were twisted around the
square center-axle of the mixer, indicating the extreme torque that had been
applied to the blades. This condition was attributed to the fact that the
mixer was designed for mixing wet materials, and the low moisture content of
the Tow metals SARM was insufficient for the mixer to work properiy.

The decision was made to first place approximately 7 to 10 gallons of
water in the mixer tub, which was then used to dissolve the metal salts for
each SARM batch. To this solution, the soil from one drum and the premixed
dry chemicals for a 500-pound batch were slowly added, yielding a wet s?yrry
that the mixer was capable of turning. To this slurry was added the organic
solution, the mixer 1id and fume-hood doors closed, and the 1Z2-minute count
becun. Tiv's procedure continued through the remainder of full-scale mixing
with the exception of two 1000-pound batches that were completed using the
most recent procedure. It was determined that too much stress was placed on
both the equipment and personnel, and no more 1000-pound batches were made.

Although work typically began at 5:00 a.m., ambient temperatures during
the work day averaged above 90 degrees and work often continued until mid to
late afternoon. The physical and mental stress of working Tong hours in
Levels B and € protective clothing, breathing supplied air or wearing air-
purifying respirators, and the labor necessary to move, 1ift, dump and pack
500-pound batches of chemically-hazardous materials kept productivity to a
maximum of 3,500 pounds per day. A number of days were spent producing only

500 to 1,500 pounds and on a few days no SARM samples were produced at all.
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4.6 WASTE HANDLING PRACTICES

Contaminated wasfe materials generated during the full-scale blending
activities were containerized in DOT 17E open-head drums over the course of
the operation. Upon completion of the full-scale field activities, all
containerized waste materials; e.g., spiil cleanup materials, absorbents,
protective clothing, decontamination materials, spilled chemicals, etc., were

labeled as hazardous waste, and arrangements are being made for its proper

disposal.

4.7 SITE DECOMMISSIONING

During the preparation of the SARMs, there were no spills or accidents
of significance. Minor spills occurring during measuring or addition of SARM
chemicals were either immediately contained in selected containment areas or
devices or were cleaned up using sorbent materials, scoops and shovels.

These containment and cleanup materials were codisposed with other contami-
nated materials generated during the SARM preparation. Prepared SARM spilled
during transfer from mixer to containers was immediately picked up and placed
either back into the mixer or into the SARM containers. Minor amounts of
leftover SARM was placed in waste drums for disposal along with other
hazardous wastes.

The site (including shed, entry portal, trailer parking areas, electri-
cal supply, etc.) will be returned to its original condition. This will
entail removal, packaging, manifesting, and disposal of contaminated building
and cleanup materials. The mixer has been decontaminated by removing gross

contamination followed by water and solvent rinses; it was then reattached to

its
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trailer mounting for further use by EPA staff at the Center Hill facility.
Demolition of the building should proceed in a manner such that reusable
portions will be saved; all other materiais that are either unusable,
impractical, or impossible to decontaminate will be disposed of as solid
waste and/or hazardous waste, as approp%iate,

Final inspection of the site will be requested of Center Hill Research

Facility officials to assure that the cleanup and decommissioning is to their

reasonable satisfaction.

4.8 ANALYTICAL PROFILE OF FULL-SCALE SARM PRODUCTS
Under the BDAT testing program, samples of the various SARMs are being
analyzed for contaminant concentrations, TCLP, moisture content, and other

parameters. Most of these results are not yet available; they will be added

to this section at a later date.

An analysis of moisture content of the SARM samples provided for soil

washing BDAT testing yielded the following results:

Dean Stark
Distillation, Oven dry % moisture
SARM % water (H,0) {H,0 + volatile organics)
I 19.6 22.9
11 6.2 7.2
111 i8.6 20.6

1y 30.1

The Tt moisture content for the SARM II sample provided to the soil
washing test program is believed to be accurate because this sample was taken
from Batch 1 of SARM II, to which only a small amount of water was added

{i.e., only enough to dissolve the low level of metal sale¢s). A1l subsequent
batches of SARM 1] were prepared using a higher water content, similar to

that added to the other SARM formulas.
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Data generated as part of the Superfund BDAT test program on the four
SARMs are given in Tables 4-8 through 4-11.

These limited data suggest that the .metal levels achieved were reason-
ably close to the targets. Many of the organic levels were lower than
desired; reasons for the low organic res@?ts may include poor recovery effi-
ciencies, analytical detection limitations or error, losses of volatiles
during SARM preparation and storage, or low spiking initially in preparation
of the SARM. Further conclusions as to the validity and representativeness
of the available organic data are reserved pending the full receipt of data

on the untreated SARMs from the BDAT technologies.
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TABLE 4-8, ANALYTICAL PROFILE OF SARM I, MG/KG

R. Thurnau® £, Barthb R. Thurnau® C. Rogersd
Analyte Target {thermal desorption) {stabilization) {incineration) {KPEG)
Yolatiles
Acetone 6800 5450 2700, 3600 3300, 2700, 6000
Chlorobenzene 400 355 330, 260 340, 360, 240
1,2-dichioroethane 600 390 400, 360 450, 340, 140
Ethylbenzene 3200 3600 3600, 3100 3600, 4000, 2400
Styrene 1000 695 770, 650 77G, 810, 580
Perchioroethylene 600 470 650, 560 ND, 350, 260
Aylene 8200 5850 3800, 4500 5800, 6000, 4000
Semivolatiles
Anthracene 6500 4300 780, 1100
Phthalate 2500 280¢C 460, 740
Pentachlorophencl 1000 220 160, 110
Metals .
Arsenic 10 13 17, 17, 20 20
Cadmium 20 22 26, 25, 27 45
Chromium 30 26 24, 33, 39 30
Copper 150 242 244, 268, 261 349
Lead 280 239 261, 296, 292 304
Mickel 30 24 28, 30, 27 68
Zinc 450 458 459, 551, 526 1028
a

Data generated under EPA Contract Mo. 68-03-3389, Task 5, R. Thurnau Project Officer, PEI Contractor,
IT Corporation Subcontractor (lab) - data given is on wet weight basis.

Data generated under EPA Contract No. 68-03-3241, Task 2-18, E. Barth Project Officer, Acurex Contractor
and Hittman-Ebasco {lab) under EPA Contract No. 68-01-7280, R. Thurnau, P.0.

Data generated under EPA Contract No. 68-03-3389, Task 7, R. Thurnau, P.0., PEI Contractor, Radiam
Corporation {lab).

Organic data generated under EPA Contract No. 68-03-3413, Task 6, C. Rogers, P.0., PEI Contractor,
Wright State Subcontractor (lab) - data given is on wet weight basis.

Metals data generated under EPA Contract No. 7C3072 YAWE, Subcontract No. 4-87-1-0275, T. D. Ferguson,
PN Analwtiral Fnterprises. Inc. Subcontractor - data given is on wet weight basis.
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TABLE 4-9. ANALYTICAL PROFILE OF SARM II, MG/KG

R. Thurnau® E. Barthb R. Thurnau® C. Rogersd
Analyte Target (thermal desorption) {stabilization) {(incineration) {KPEG)
Volatiles
Acetone 680 430 180, 250, 260 680, 570, 270
Chlorobenzene 40 6.6 9.2, -5 - 22, 6.9, 30
1,2-dichloroethane 60 1.3 3.2, 4.2, 4.2 13, 3.5, 28
Ethyibenzene 320 82.5 56, 150, 15 240, 84, 330
Styrene 100 ND i7, 31, 31 51, 16, 67
Perchloroethylene 60 4.4 i3, 18, 18 29, 8.5, 36
Xylene 820 155 100, 270, 260 120, 150, 520
Semivolatiles
Anthracene 650 350 2706, 280
Phthalate 250 150 36, 37
Pentachiorophencl 100 29 4.2, 120
Metals
Arsenic 10 15 19, 19, 18 20
Cadmium 20 30 26, 26, 26 59
Chromium 30 35 30, 27, 27 33
Copper 190 292 282, 250, 255 376
Lead 280 287 328, 301, 302 379
Nickel 30 32 3¢, 28, 28 70
Zinc 450 625 548, 508, 158 1725 |
2 pata generated under EPA Contract No. 68-03-3389, Task 5, R. Thurnau Project Officer, PEI Contractor,
IT Corporation Subcontractor (lab) - data given is on wet weight basis.
b Data generated under EPA Contract No. 68-03-3241, Task 2-18, E. Barth Project Officer, Acurex Contractor
and Hittman-Ebasco {lab) under EPA Contract No. 68-01-7280, R. Thurnau, P.C.
¢ pata generated under EPA Contract Mo. 68-03-3389, Task 7, R. Thurnau, P.0., PEI Contractor, Radian
Corporation {lab). -
d

Organic data generated under EPA Contract No. 68-05-3413, Task 6, C. Rogers, P.0., PEI Contractor,
Wright State Subcontractor {lab) - data given is on wet weight basis.

Metals data generated under EPA Contract No. 703072 YAWE, Subcontract No. 4-87-1-0275, T. D. Fergusen,
P.0.. Analvtical Enterprises. Inc. Subcontractor - data given is on wet weight basis.
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TABLE 4-10. ANALYTICAL PROFILE OF SARM 1II, MG/KG

R. Thurnau® E. Barthb R. Thurnau® C. Rogersc
Analyte Target (thermal desorption) {stabilization) (incineration) {KPEG)
Volatiles
Acetone 680 220
Chlorgbenzene 40 8.9
i,2-dichioroethane 60 3.1
Ethylibenzene 320 100
Styrene 100 24
Perchlorcethyliene 60 13
Xylene 820 150
Semivolatiles
Anthracene 650 240, 290
Phthalate 250 89, 19¢
Pentachlorophenol 100 13, 16
Metals .
Arsenic 500 359
Cadmium 1000 3488
Chromium 1500 1163
Copper 9500 11,678
Lead 14,000 14,451
Nickel 1000 2,409
Zinc 22,500 24,262

3 pid not evaluate this SARM in thevmal desorption or incineration studies.

b Data generated under EPA Contract Wo. 68-03-3241, Task 2-18, E. Barth Project Officer, Acurex Contractor
and Hittman-Ebasco {lab) under EPA Contract No. 68-01-7280, R. Thurnau, P.0.

¢ Organic data generated under EPA Contract No. 68-03-3413, Task 6, €. Rogers, P.0., PEI Contractor,
Wright State Subcontractor {lab) - data given is on wet weight basis.

Metals data generated under EPA Contract No. 7C3072 YAWE, Subcontract No. 4-87-1-0275, T. D. Ferguson,
p.0., Analytical Enterprises, Inc. Subcontractor - data given is on wet weight basis.
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TABLE 4-11. ANALYTICAL PROFILE OF SARM IV, MG/KG
R. Thurnau® E. Barthb R. Thurnau® C. Rogersc

Analyte Target (thermal desorption) {stabilization) {incineration) {KPEG)
Volatiles
Acetone 6800 13,000
Chlorobenzene 400 270
1,2-dichlorcethane 600 830
Ethylbenzene 3200 2500
Styrene 1000 540
Perchloroethylene 600 540
Xylene 8200 3700
Semivolatiles
Anthracene 6500 580, 970
Phthalate 2500 370, 630
Pentachlorophenct 1000 100, 55
Metals
Arsenic 500 338
Cadmium 1000 6148
Chromium 1500 1407
Copper 9500 10,928
Lead 14,000 17,175
Nickel 1000 2448
Zinc 22,500 23,414

2 Did not evaluate this SARM in thermal desorption or incineration studies.
b Data generated under EPA Comtract No. 68-03-3241, Task 2-18, E. Barth Project Officer, Acurex Contractor

and Hittman-Ebasco (lab) under EPA Contract No. 68-01-7280, R. Thurnau, P.0.
¢ Organic data generated under EPA Contract No. 68-03-3413, Task 6, C. Rogers, P.0., PEI Contractor,

Wright State Subcontractor {lab) - data given is on wet weight basis.
Metals data generated under EPA Contract No. 7€3072 YAWE, Subcontract No, 4-87-1-0275, T. D. Ferguson,

P.0., Analytical Enterprises, Inc. Subcontractor - data given is on wet weight basis.



SECTION §
SOIL WASHING (BDAT PHYSICAL TREATMENT)

5.1 INTRODUCTION

The primary objective of Task 2 was to conduct bench-scale operations
that simulate the EPA Mobile Soils Washing System (MSWS) for the evaluation
of the BDAT SARM samples. The MSWS has been designed for onsite removal of a
broad range of hazardous materials and associated fine fractions from excavated
soils., This system is expected to be an economic alternative to the current
practice of hauling contaminated soils offsite to a landfill and replacing
the excavated volume with fresh soil on site. This system is capable of
extracting certain contaminants from soils and thereby enabling operators to
perform an economic volumetric reduction of the waste site material.
Specifically, this project was designed to simulate the drum screen
washer segment of the MSWS as described by J.S. Shum {1987) in the Operation
and Maintenance Manual. This segment of the MSWS separates the +2-mm soil
fraction from the -2-mm soil fraction (fines) by use of a rotary drum screen.
A high-pressure water knife operates at the head of the system to break up
s0il lumps and strip the contaminants off the soil particles. Both the
design of the MSWS and the design of the bench-scale experiments to simulate
the MSWS for cleanup of the SARMS samples operate on the following assumptions,

which underlie the volume reduction approach of physical soils washing:




1. A significant fraction of the contaminants (BDAT SARM) are attached
to the silt, humus, and clay particles. :

2. The silt and clay are attached to the sand and gravel by physical
processes (primarily compaction/adhesion).

3. Physical washing of the sand/gravel/vrock fraction will effectively
remove the fine sand, silt, and clay sized (less than 0.25 mm)
materials from the coarse material.

4, The contaminants will be removed to the same extent that the silt
and clay are separated (i.e., increasing the efficiency of the
washing process will directly increase the removal efficiency for
the majority of the BDAT contaminant mix).

To meet these objectives, different wash solutions were evaluated in
bench-scale shaker table experiments. Water with minor additives (i.e.,
acids, bases, chelants, and surfactants for fines migration) was the only
solvent investigated. Organic solvents and oxidizing agents were considered
but found not to be viable soil washing solutions because of material handling
problems associated with these compounds, especially when used in a field
situation. Following the shaker-table wash, the soil was wet sieved to
separate the fines from the coarse material. Although the EPA MSWS only
separates the soil into +2-mm and -2-mm size fractions, three size fractions
(+2-mm, 250-um - 2-mm, and -250-um) were investigated in this study to
determine if the middle fraction (medium to fine sand} could be cleaned
‘effectively, thereby increasing the volume reduction achievable. To
determine the effectiveness of the soil washing techniques for reducing the
volume of contaminated material, the resulting soil fractions were subseguently
analyzed for total organics and metals per standard GC/MS and ICAP techniques
(SW-846, 3rd ed.) and for leachable constituents per the toxicity character-
istic leaching procedure {TCLP).

The soil washing was conducted at EPA's 011 and Hazardous Materials

Simulated Environmental Test Tank (OQHMSETT) facility in Leonardo, New Jersey.
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The facility is equipped with a 40-foot motile laboratory trailer, which was
specially designed to handle highly toxic materials. The semi-trailer has a
ventilation system providing 15 air changes per hour in a single pass-through
configuration. Furthermore, the trailer is completely self-contained, which

aided in the prevention of cross contamination by other nonrelated operations

involving hazardous materials.

5.2 PROJECT SCOPE

5.2.1 Literature Review

An abbreviated literature search was conducted to identify candidate
wash .solutions for the BDAT SARM samples. The emphasis of the search was on
work recently completed in the area of soil washing with specia] emphasis on
the development and subsequent pilot-scale demonstrations of the EPA MSW
system. The search included a review of previously prepared EPA research
reports {in-house and publicly disseminated), recent articles on treatment of
contaminated soils, and other readily obtainable documents.

Soil washing bench-scale shaker table experiments were reviewed to iden-
tify the most significant experimental variables {wash solution, pH, tempera-
ture, etc.) with respect to this study. Much of the data reported in the
literature were generated in direct support of in situ soil washing. Although
some of the variables in these studies relate specifically to in situ treat-
ment (such as contaminant transport through a soil column), many of the
variables pertain'more generally to mobilization of contaminants and, therefore,
are applicable to this study. Tables 5-1 and 5-2 summarize the literature
review of these experiments. Table 5-1 lists studies in which organic
contaminant removal was of primary interest, and Tabie 5-2 lists those studies
in which inorganic {mostly metals) removal was evaluated.
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TABLE 5-1. SUMMARY OF SHAKER-TABLE SOILS WASHING EXPERIMENTS FOR SOILS WITH ORGANIC CONTAMINATION

¥-S

Study
Eilis, Payne, Scheltz and Nash
Variable and McMabb 1985 Mason Hangera Alperin 1983 Milanowski 1983 Exner et al. 1985 and Johnson 1982

1. Temperature NEb Hormal (65°F) and NE NE NE Room temperature

elevated {(120°F) and 50°C
2. pH NE Hormal {7-8) and NE NE NE NE

elevated (11.5)
3. Reaction time 1 hour 4 hours 3 hours 4 hours 1 to § minutes

4§, Surfactamt type and

concentration Adsee 799 aad
Hyonic KP-90
§, Solution-to-soil ratio 2:1
6. MNumber of rinses None

i.5 te 3,0@ total

Four following
initial wash

1 to 6% total Adsee 799 0.& to 10% Twegn
and Hyonic NP-90 807 1% MYRJ 52

3:1 20:1 and 40:1

Three sequential None
surfactant washes
followed by one water
rinse

Solvents used instead
of surfactants:

Toluene with 20%
isopropy! alcohot

Cyclohexane with 202
isopropyl alcohol

3:1

Three sequential
solvent extractions

0.15 to 4.0% Tide,
ethylene glycol,
fuel oil, and
other extract-
ants

1:1 and 2:1
ND

8 Study conducted for the U.S. Environmental Protection Agency, Hazardous Haste Engineering Research Laboratory, Releases Control Branch by Mason &
Hanger - Silas Mason Co., Inc.; persomal communication from J. Nash, Masom & Hager, om May 13, 1987.

® Mot evaluated.
€ manufactured by Witce Chemical.
d #anufactured by Diamond Shamrock.

€ tannot be determined from available information.

f #anufactured by Procter and Gamble.
8 manufactured by ICI, Inc.
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TABLE 5-2. SUMMARY OF SHAKER-TABLE SOILS WASHING EXPERIMENTS FOR SOILS WITH METAL CONTAMINATION

Study®
Rayford, Evangelista,
Yariable Castie 1985 and Ungers 1986 PE] 1986a PEI 1986b Ellis 1985 Connick 1985 Fox 1984
1. Temperature NEb NE NE NE NE NE NE
2. pH i 7 12.5 te 13.0 10.8 and 12.2 6 9 to 10 8.5 and 6.0
3. Reaction time 2 hours 5 to 45 minutes 16 minutes to 8 hours, 30 minutes and Overnight 15 minutes to 30 minutes
55 minutes 60 minutes 48 hours
4. Chelant concentra- 108 EDTA 15 - 20% EDTA 0.43:1 to 6.13:1d 0.7, 1.4, and 0.1 Molar EDTA 0.144 Molar EDTA 0.861 and
tion 2.4% EDTA {+ hydroxylamine 0.337
hydrochlioride Molar EDTA
and citrate
buffer)
5. Solution-to-soil 7:3 and 3:2 11:9 and 3:1 2:1 2:1 10:1 10:1 2:1 and
ratio 8.8:1
6. HNumber of rinses 3 to & § None 2 2 ND 3

8 uhere bench-scale and full-scale data were available, bench-scale data were used in preparation of this table.

b Hot evaluated.
¢ Cannot be determined from available information.
¢ Expressed as molar ratie of EDTA:metal.



Based on the literature review summarized in Table 5-1 and 5-2, it was
determined that a number of variables are important in maximizing the ef-
fectiveness of the soil washing procedure. Due to budgetary and time con-
straints, however, it was decided to minimize evaluation of variables that
had either not been tested or were not critical to the overall soil washing
process, as determined through previous research. Furthermore, variables
that were considered impractical to implement in a field demonstration (i.e.,

very high temperatures, extremely low or extremely high pH values, etc.) also

were not evaluated.

5.2.2 Selection of Variables

This section presents a brief discussion of the experimental variables
chosen for evaluation of physical soil washing of the SARM samples. The
discussion is divided into two parts, critical parameters for reduction of
organic contamination in soils, and critical parameters for reduction of
metal contamination. Although all of the SARM samples contain both organic
and metal contamination, the variables in this study were optimized for
either organic or inorganic contaminant removal or both, depending on which

SARM sample was being tested. (Refer to Section 5.5 for more detail on the

Experimental Test Design.)

Critical Parameters for Reduction of Organic Contamination--

1. jer

Te ature - Elevated temperatures may reduce the required
ion times; however, they may also volatilize a significant
portion of the organics. VOC emissions can be treated in the field
with an activated-carbon air filtration system. Two temperatures

that are attainable in the field were evaluated.

Experimental Variable - Ambient temperature {60° to 80°F) and
elevated temperature (120°F).




pH - For some organics, pH is a useful variable for improvin§ the

mobility of the contaminant into solution (Dietz et al. 1986
Three pH's that are attainable in the field were evaluated.

Experimental Variable - pH 5, ambient pH of tap water, and pH 12.

Reaction Time - Reaction time, which affects treatment performance,
will be determined during a preliminary run. Reaction times beyond
30 minutes are not considered economical to scale up and were not
be evaluated.

Experimental Variable - 5, 15, and 30 minutes.

Surfactant Concentration - Industrial Formula Tide (manufactured by
Procter and Gamble)} was chosen as the test surfactant because it is
biodegradable, inexpensive, easily obtainable, and has proven suc-
cessful in previous soil washing experiments (Nash 1982). The
1iterature search indicated an optimum range of surfactant concen-
trations between 1 and 10 percent; however, concentrations over 1.5
percent are Tikely to result in material handling problems and were

not evaluated.

Experimental Variable - 0.1, 0.5, and 1.5 percent (by weight) of
Tide,

Solution:Soil Ratio - The solution-to-soil ratio should be kept to
a minimum to facilitate dewatering and to minimize producticn of
wastewater. However, based on the available literature,
solution-to-soil ratios below 10:1 may not ailow adequate
soil-solution contact.

Experimental Variable - Fixed at 10:1.

Number of Rinses - Following contact with the wash solution, the
soil should be rinsed with either clean solution or plain water to
enhance removal of solubilized contaminants; excessive rinsing,
however, will generate additional wastewater. According to the
literature, a minimum of two rinses appears to be required. Tap
water wash was chosen as the rinse solution to more closely
simulate actual field operation.

Experimental Variable - Fixed at 2 (1 liter each).

Critical Parameters for Reduction of Metal Contamination--

L.

Temperature - Temperature has a negligible effect on chelation of
most metals (Dietz et al. 1986). However, some data suggest that
an elevated temperature may be necessary for rapid chelation of
chrome II1 (Dow 1985). Therefore, both elevated and ambient
temperatures were evaluated.

Experimental Variable - Ambient temperature (70° to 80°F) and
elevated temperature (120°F).

5-7



pH - pH is one of the most critical parameters. Both metal cations
and chelating agents are influenced by hydrogen ions; therefore,
any change in pH affects the equilibrium of the system (Dietz et
al. 1986?. Based on research performed by Dow Chemical (supplier
of the chelating agent), the metals under study should be most
effectively chelated at a pH of 8 to 12.

Experimental Variable - pH 8 and pH 12.

Reaction Time - Reaction time, which affects treatment performance,
wiil be determined during a preliminary run. Reaction times beyond
30 minutes are not considered economical to scale up and were not
be evaluated.

Experimental Variable - 5, 15, and 30 minutes.

Chelant Concentration - Versene 100 (tetrasodium salt of EDTA
manufactured by Dow Chemical) was chosen as the test chelating

agent because it chelates a variety of metals over a broad pH

range, is completely miscible with water, will not chelate univalent
metal ions, and is readily available. Based on calculations
provided by Dow Chemical, a molar concentration of 1:1 to 3:1
Versene 100 to total metal ions present in the SARM samples should
chelate all of the metals present {(with the possible exception of
arsenic).

Experimental Variable - 1:1 and 3:1 Molar ratio of Versene
100:total metal i1ons present in SARMS.

Solution:Soil Ratio - The solution-to-soil ratic should be kept to
a minimum to facilitate dewatering and to minimize production of
wastewater. However, based on the available literature,
solution-to-50i1 ratios below 10:1 may not allow adequate
soil-solution contact.

Experimental VYariable - Fixed at 10:1.

Number of Rinses - Following contact with the wash solution, the
soil should be rinsed with either clean solution or plain water to
enhance removal of solubilized contaminants; excessive rinsing,
however, will generate additional wastewater. According to the
Titerature, a2 minimum of two rinses appears to be required. Tap
water wash was chosen as the rinse solution to more closely
simulate actual field operation.

Experimental Variable - Fixed at 2 (1 liter each).
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5.3 CONCLUSIONS

The results of the bench scale physfca? s0i1 washing experimenté conducted
on the SARMS lead to a number of conclusions concerning the contaminant
reduction efficiencies attainable on the SARM or similar soil and the feasi-
bility of using a volume reduction approach to soil washing of Superfund
soils.

5.3.1 Contaminant Reduction Efficiencies

The volatile organic contaminants exhibited the highest removal
efficiencies of any of the contaminants. The tap water and 0.5 percent
surfactant washes proved essentially equal in their ability to remove the
total volatile organics contaminants from the top two soil fractions (+2-mm
and 2-mm to 250-um) at an average of 99.4 and 99.0 TCLP percent reduction,
respectively. Temperature and pH adjustiments did not improve volatile
contaminant reduction efficiencies. It is believed that some of the high
reductions in volatile organic concentrations can be attributed to loss
during handling (i.e., sampling, agitation with wash sclution on shaker-table,
and wet sieve followed by Ro-Tap). Volatile organics lost to the air were

not collected, a total mass balance was beyond the scope of this project.

.Therefore, the amount of volatiles lost to the air was not guantified.

Contaminant reduction efficiencies were variable but generally high for
the semivolatiles. None of the wash solutions cobtained consistently better
results than any of the other solutions in removing semivolatiles. The best
results obtained were an average of 95.6 percent reduction for the TCLP

semivolatiles in the top two size classes, after a 0.5 percent surfactant
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wash, and 94.2 percent reduction after a tap water wash. The third best
result (93.2 percent reduction of TCLP semivolatiles in the top 2 soii
fractions) was obtained after at 3:1 molar EDTA to total metals wash. There-
fore, the primary mechanism of semivoiati1e organic removal appears to be an
effective physical washing of the soil resulting in separation of the clean
coarse material from the fines, where the semivolatiles are concentrated.

Consistently higher metal contaminant reduction efficiencies were
obtained for the chelant wash (3:1 molar concentration of EDTA to total metal
jons present in the SARM) than for any of the other washes. Temperature and
pH variations had a negligible effect on the overall metal concentration
reductions. The best results obtained were an average of 93.4 percent reduc-
tion for the TCLP metals in the top two size classes (+2-mm and 2-mm toi
250-um) after the chelant wash of SARM Il {low organic, low metal contamina-
tion), and 91.1 percent reduction of the same soil fractions after the chelant
wash of SARM 111 (low organic, high metal contamination). Generally, arsenic
and chromium showed the poorest removal efficiencies, while cadmium, zinc,
copper and nickel all appeared to be easily chelated by the EDTA and exhibited
overall the highest removal efficiencies under chelant wash conditions.

SARM 1 (high organic, low metal contamination) and SARM IV (high organic,
high metal contamination) exhibited overall the highest removal efficiencies
for all the contaminants subjected to the TCLP amalysis. This is partially
attributable to some results from SARMS II {low organic, low metal contamina-
tion) and III (Tow organic, high metal contamination) which appear to be

outliers and cause the contaminant reduction efficiencies for the volatile
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and semivolatile organics of these SARMS to be unusually low or even negative.
Furthermore, these low organic contaminated soils (SARM II and IIl) show less
conclusive results because the concentrations are often at or near the
detection limits. When numbers are this low, a slight change in concentration
can exaggerate the resulting effect on removal efficiencies.

As expected, the +2-mm soil fraction frequently exhibited lower contami-
nant concentrations than the 2-mm to 250-um soil fraction. The overall
average of all TCLP contaminant reduction efficiencies (throwing out those
outliers discussed above) was 91 percent for the +2-mm soil fraction and 78
percent for 2-mm to 250-um soil fraction. In genmeral, there are no apparent
differences between the water wash, the 3:1 molar chelant wash, and the 0.5
percent surfactant wash for cleaning of the +2-mm soil fraction. As
hypothesized, the silt and clay particles appear to be attached to the sand
and gravel primarily by physical processes, such as compaction and adhesion.
These physical attractions are often related to the age of the soil and the
contact time between the contaminants and soil particies. Because the SARM
is a synthetic waste, the forces of attraction are relatively weak, a
condition more typical of a spill site soil than an older, abandoned CERCLA
site soil. Consequently, the water wash was as effective in cleaning the
+2-mm soil fraction as the other water plus additive solutions.

5.3.2 Contaminated Soil-Yolume Reduction

During initial bench scale experiments, it was determined that the SARMS
were approximately 13 percent by weight +2-mm soil size, 29 percent were 2-mm
to 250-um, and 58 percent were less than 250-um. Therefore, using the TCLP

reduction efficiencies provided in the previous section, 13 percent of the
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SARM realized an average TCLP contaminant reduction of 91 percent and 29
percent realized an average TCLP reduction of 78 percent. Together the top
two soil size classes make up approximately 42 percent of the soil by weight,
and the overall TCLP contaminant reductiqn obtained in these experiments for
these top two size classes was 82 percent.

Furthermore, many of the washes resulted in either the +2-mm or the 2-mm
to 250-um (or both in some cases) soil size fractions to be under the
proposed TCLP regulatory limits. These soils could then potentially be
classified as non-hazardous. Specifically, SARM I (high organic, low metal
contamination) realized a 42 percent weight reduction in "hazardous waste"
classified soil after the tap water wash (both top soil fractions were below
the TCLP limits), and a 13 percent weight reduction (+2-mm so0il fraction)
after the surfactant wash. SARM II (Tow organic, low metal contamination)
was belew all TCLP limits prior to washing. However, SARMS III (Yow organic,
high metal contamination) and IV (high organic, high metal contamination)
both contained cadmium (with lead and tetrachlorpethylene in some cases)
slightly over the 1.0 mg/1 TCLP 1imit in all the soil sizes after washing.

During the prewash analysis of the SARMS, it was discovered that washing
the soil may not be necessary to reduce the volume of contaminated soil. All
four SARMS were wet-sieved and analyzed to determine where the contaminants
were located (which size fraction) prior to washing. Separation of the SARM

by wet sieving into the three particle sizes proved effective in

concentrating the contaminants in the fines {less than 250 um) and subsequently

removing a significant portion of the contamination from the +2-mm and 2-mm
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to 250-um particle size fractions. The result of this prewash {(or wet sieve
only) experimental run was to show that for soils which have hot aged (such
as the SARMS or spill site soils), particle size separation only, eliminating
or minimizing the use of wash solutions, appears to be an efficient means of
achieving a significant volume reduction of the contaminated soil.

After nearly all the washes, the contaminants were concentrated in the
fines (<250-um soil fraction). These fines contain humus, silt, clay, and
very fine sand. The separation of the fines from the coarse material and
subsequently, the concentration of the contaminants in the fine soil fraction
is one of the main processes critical to the volume reduction approach to
soil washing. However, these fines will have to undergo further treatment
prior to disposal. As indicated in Section 5.4, soil washing is well suited
to be part of a treatment train. For example, the contaminated fines from
soil washing could be siabilized, incinerated, or sent to & chemical treatment
facility, while the coarse clean material could be returned to the site, thus

reducing the volume of contaminated material reguiring further processing.

5.4 RECOMMENDATIONS

The mix of contaminants in Suﬁerfund so0ils lends itself to an extraction
or washing treatment technology such as that demonstrated in this study.
Although promising results have already been achieved at the pilot scale at a
number of lead-contaminated Superfund sites, additional research is needed to
demonstrate the cost-effectiveness of soil washing for full-scale treatment
of a wide range of metal- and organic-contaminated soils. Specifically, most

of the research conducted to date has involved demonstration of equipment
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unit operations for pretreatment and extraction of the contaminants from the
soil as well as post-treatment of the extractant. However, the effective
separation of the wash solution from the soil, recycle of the regenerated

wash solution, and concentration/destruction of the contaminants have not

been demonstrated at a large-scale pilot facility (Dietz et al. 1986). The
following 1ist delineates areas in which laboratory research data are lacking,
particularly with respect to development of soil washing as a fuli-scale
viable treatment option for Superfund soils. Specific projects are
recommended within these research areas.

1. Laboratory Feasibility Study for Evaluating Removal of SARM Contam-
inants From Wash Water - Treatment of the wasn water remaining
after contact with and separation from the contaminated soil was
not part of the physical soil-washing experiments described in this
report. However, if soil washing is to be an economical approach
to cleaning contaminated soils, the wash water must be economically
treated to reduce its contamination level and to recover/recycle
the chelant or surfactant, if used. The objective of this wash
water treatment stud’ would pe to establish the optimum process for
recirculation of the wash solution, including the concentration and
removal of any solubilized contaminants; the separation and dewater-
ing of suspended clay, humus, and colloidal material; and the
addition of new stripping agents.

2. Physical Seil Washing Laboratory-Scale Study Utilizing Actual
Superfund Soils Containing a Mix of Metal and Urganic Contamination
- The principal reason for the high removal efficiencies observed
in this study was that the SARMS had not aged. Dietz et al. (1986)
indicate that metal-so0il binding changes with time until an equi-
Tibrium is established; therefore preadsorbed soils (such as the
SARMS) may not be representative of “"mature” Superfund soils.
Typically, both organic and metal contaminants are converted over
time to more inscluble forms by inclusion in the organic and metal
oxide matrices of the soil (Ellis and Fogg 1985). Therefore, 2
“mature® aged Superfund soil may be more difficult to clean via
physical soil washing, and volume reduction of a Superfund soil may
not be as easily achieved as it was for the SARMS.
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3. Evaluation of Sequential Wash Solutions for Reducing Combined
Organic and Metal Contamination - This study examined the effective-
ness of surfactant and chelant wash solutions in reducing the level
of organic and metal contamination, respectively, of a mixed waste.
The evaluation of sequential washes for reducing the total level of
contamination, however, was beyond the scope of this project. Most
of the currently available published data on soil washing are
applicable to either metal- or organic-contaminated soils. However,
many Superfund soils contain both metals and organics together in
high enough concentrations to warrant evaluation of physical soil
washing. Both metal and organic contaminants are held in the soil
fines, as shown in this study; therefore, the volume reduction
approach to soil washing should be effective as a treatment
technology for & combined contaminant seil matrix.

4., Additional Pilot-Scale Studies Utilizing the EPA Mobile Soil-Washing
System (MSWS) - The MSWS has been demonstrated at only a few lead-
contaminated waste sites. The objective of this study would be to
obtain engineering information on the unit cost, personnel require-
ments, and performance of the MSWS for treatment of the SARMS or an
actual mixed Superfund waste.

q

5. Bench-Scale Feasibility Study for Evaluating Stabilization/Solidi-
tication (S/S) Effectiveness as a !reatment Train Uption for the
Concentrated Fines - The most efficient full-scale use of physical
washing will probably be as part of a treatment train, since this
technology has proven effective in remcvirg contamination from the
+2-mm soils fraction but has met with limited success in cleaning
the -2-mm soils. The objective of this study would be to evaluate
5011 washing for volume reduction followed by S/S of the fines
(-2-mm fraction) where the contaminants are concentrated. An
evaluation of dewatering methods prior to $/S would also have to be
conducted.

6. Evaluation of Feed Stock Preparation Methods for the EPA MSWS -
The objective of this study would be to evaiuate different
pretreatment options that will optimize the operating conditions
and ultimate treatment efficiencies of the MSHS. Grinding,
crushing, and other physical unit operations would be evaluated in
addition to chemical pretreatment options {air stripping for
organics, etc.) on a bench scale as part of an overall soil washing
treatment train.

5.5 EXPERIMENTAL TEST DESIGHN

The physical washing of the SARMS was conducted in two phases. Phase I
involved the evaluation of wash solutions at different concentrations under
varying conditions of pH and temperature. SARM I (high organic/low metal

contamination) and SARM 111 (low organic/high metal contamination) were
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evaluated in Phase I to determine the optimum conditions under which organic
and metal contamination, respectively, would be effectively reduced.

A1l four SARMS were subsequently washed during Phase Il under optimum
conditions for both the organic and metal contaminant reduction. Prior to
initiating Phase I, the reaction times for the chelant and surfactant washes
were determined as described in Section 5.6.2. These experiments targeted
metal and organic contaminants, respectively, without regard for nontarget
contaminants. The evaluation of a universal wash solution and the use of
sequential washes for targeting both organic and metal contaminants were
beyond the scope of this study. Table 5-3 presents the Phase I experimental
test design. The results from Phase I screening tests were then used to
design Phase 11. Phase II further evaluated those variables and associated
process conditions that were determined to be optimum in Phase I.

The Phase Il experimental test design is shown in Tatle 5-4. This test
design is based upon the results obtained in Phase I (see Section 5.7), which
indicated that ambient pH and temperature combined with a molar ratio of 3:1
EDTA to total metal concentration was most effective in removing metals from
SARM III. The results also indicated that ambient pH and temperature combined,
with a surfactant concentration of 0.5 percent proved siightly more effective
than any of the other conditions in removing organic contaminants from SARM
I. Three parameters were held constant for both Phases I and II: reaction
time {15 minutes for water and chelant washes, 30 minutes for surfactant
washes) solution-to-soil ratio (10:1 by weight) and the number of rinses

following soil sieving (2 1-liter rinses with tap water).




TABLE 5-3.

PHASE 1 EXPERIMENTAL TEST DESIGN

(high organic/low metal contamination)

SARM 1 .

Reaction time - 30 minutes
Solution-to-soil ratio - 10:1

Surfactant
Temper concen-
ature, tration
Run pHa °F (weight %) Objective
1 6.7 78 Water Establish baseline
2 9.2 78 1.5 Study effect of surfactant concentration
3 9.6 78 0.5 Study effect of surfactant concentration
4 10.7 78 0.1 Study effect of surfactant concentration
5 Low - 5.0 78 0.5 Study effect of pH
3 8.6 78 0.5 Study effect of pH
6 High - 12.0 78 0.5 Study effect of pH
2 9.2 78 0.1 Study effect of temperature
7 9.2 High - 120 0.1 Study effect of temperature
E SARM 111
s (Tow organic/high metal contamination)
Reaction time - 15 minutes
Solution-to-soil ratioc - 10:1
Chelant
ratio (moles
Tempers of EDTA to
a ature, total moles
Run pH °F of metal) Objective
1 6.7 78 Water Establish baseline
2 i2.0 78 1:1 Study effect of chelant molar ratio
3 12.0 78 3:1 Study effect of chelant molar ratio
2 12.0 .78 1:1 Study effect of pH
4 Low -~ B.0 78 1:1 Study effect of pH
2 12.0 78 1:1 Study effect of temperature
5 12.0 High - 120°F 1:1 Study effect of temperature

& an pH values given are ambient values of the wash solutions, unless noted
otherwise. Those values listed as low and high were adjusted to the given

pH.

b A1l temperature values given are ambient values of the wash solutions,
Those values listed as Tow and high were adjusted

uniess noted otherwise.
to the given temperature

e
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TABLE 5-4, PHASE TI EXPERIMENTAL TEST DESIGN

a Temperature,b

Run SARM pH °F Wash solution

1 I 6.7 78 Water

2 9.6 78 0.5% surfactant

1 11 6.7 78 Water

2 i2.0 78 3:1 molar ratio chelant
3 9.6 78 0.5% surfactant

1 i1 6.7 78 Water

2 12.0 78 3:1 molar ratio chelant
1 Iy 6.7 78 Water

2 12.0 78 3:1 molar ratio chelant
3 9.6 78 0.5% surfactant

& AT pH values given are ambient values of the wash solutions.
b A1l temperature values given are ambient values of the wash

solutions.
The optimum conditions for reducing organic and metal contamination were
applied to all four SARMs and compared with a baseline plain water wash for
each SARM. The results of Phase I are discussed in more detail in Section

5.7. Phase II results are presented in Section 5.8.

5.6 EXPERIMENTAL PROCEDURES

5.6.1 Size Classification of Soil for Prewash Analysis

To determine where the contaminants were distributed in the soils before
treatment, each of the four SARMs was classified by wet sieving into three
size fractions--greater than 2-mm (+10 mesh), less than 2-mm but greater than
250-um (10 to 60 mesh), and less than 250-um (=60 mesh). A representative
sample of soil was placed on the top sieve and alternately sprayed with water

and screened by shaking the nested sieves in a sieve shaker (Ro-Tap} to
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effect the separation. A minimum amount of water was used in the wet sieving
process to minimize any soluble contaminant transport between size fractions,
(Dry sieving was attempted; however, the SARM samples were generally too wet
to be effectively dry sieved.) The three size fractions were submitted for
total analysis.

5.6.2 Determination of Reaction Time

Optimum reaction times for all Phase I and Phase II runs were determined
experimentally by washing representative samples of SARM I and SARM III with
dilute solutions of Tide (0.1 percent by weight) and Versene 100 (1:1 molar
ratio of EDTA to total metals), respectively, at ambient temperature and pH
per the method described in Section 5.6.3. Sample aliquots were extracted
after 5, 15, and 30 minutes and allowed to settle. After settling, the
supernatant from each sample was vacuum filtered (for the chelant wash
solution) or centrifuged (for the surfactant wash solution) %o separate the
solids, and the remaining liquid was submitted for chemical analysis.
Concentrations of the target analytes present in the liguid were plotted
versus time for determination of the time at which the reactions were
essentially complete. (See Section 5.7 for a discussion of these results.)
The optimum reaction times, as determined from these tests, were adopted for
all Phase I and Il experimental runs.

5.6.3 Soil Washing

The Phase 1 and Phase II soil washing experiments involved contacting
the soil with the wash solution by agitating the mixture on a laboratory
shaker for a sufficient time period, as determined from the reaction time
tests, and wet sieving the treated soi! into three size fractions: coarse

(+10 mesh or +2-mm), medium-grained (10 to 60 mesh or Z2-mm to 250-um), and
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fine (=60 mesh or 1ess than 250-um). A representative sample of soil was
mixed with the chelant or surfactant solution of the desired concentration at
a 10:1 solution-to-soil ratic. The temperature of the wash solution was
controlled at the tap by using cold or hqt water. The pH of the wash solu-
tion was adjusted as necessary by titrating it with 10 N sulfuric acid
(stoé) or 10 N sodium hydroxide (NaQH). After agitating, the mixture was
poured onto the top sieve and alternately rinsed with water (two 1-Titer
rinses) and screened by shaking the rested sieves in a Ro-Tap to effect the
separation. In the Phase [ experiments, only the coarse and medium-grained
fractions were submitted for chemical analysis. In the Phase II experiments,
all three size fractions were submitted for both total amalysis and TCLP‘

analysis.

5.7 PHASE I RESULTS

Figures 5-1 and 5-2 present the reaction time results for a 1:1 molar
chelant wash of SARM II] and for a 0.1 percent weight surfactant wash of SARM
I, respectively. As can be seen from Figure 5-1, no significant additional
metal chelation occurs after 15 minutes for any of the six metals. There-
fore, a 15-minute reaction time was chosen for the chelant washes. As shown
in Figure 5-2, no similar completion of reaction was evident for the organic
contaminants {as total organic halogens) whose concentration in the wash
water continued to increase over the entire 30-minute interval. Therefore,
30 minutes was chosen as the reaction time for the surfactant washes on the
basis of scale-up considerations.

Tables 5-5 and 5-6 summarize the results of Phase I soil washing for
SARM 111 (high metal/low organic concentration), and Table 5-7 summarizes the
results for SARM I {low metal, high organic concentration). Contaminant
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reduction efficiencies were not calculated because the results are on a
wet-weight, as-received basis. The Phase I chemical analyses were designed
to be a comparison tool for use in selecting the best conditions for further
evaluation in Phase II.

Phase [ results for the SARM III +2-mm soil fraction, as shown in Table
5-5, do not differ by enough margin to conclude that any of the experimental
runs was superior in removing the contaminants. The contaminants appear to
be adhered to the coarse particles primarily through a physical mechanism;
therefore, the tap water wash (Run 1) was as effective as the other washes in
separating the contaminated finer particles from the coarse (+2-mm) particles.
The data contained in Table 5-6, however, are slightly more conclusive. The
medium-grained material (250-um to Z-mm soil fraction) is more difficult to
physically clean because of its smaller size and greater specific surface
area for aisorption of contaminants. The removal of metals from this soil
size fraction seems to be a combination of physical and chemical processes,
since water alone {Run 1) does not appear to be as effective as water plus
EDTA. Experimental Run 3, which is ambient pH and temperature and a 3:1
molar ratio of EDTA to total metals, resulted in the lowest concentration of
all metals except arsenic. Run 3 was chosen as the optimum set of variables
for reduction of metal contamination and was further evaluated in the Phase
Il soil washing experiments.

Table 5-7 shows the Phase I results for SARM I. These data are not as
extensive as the Phase I results for SARM IIl because of problems encountered
in identifying an appropriate screening analysis for organic contaminants.
Total organic carbon (TOC) and total organic halogens (TOX) were both tried

as possible screening analyses but were rejected because the results obtained
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TABLE 5-5. PHASE I RESULTS: SARM III, >2-mm SIZE FRACTION

Concentration, mg/kg (wet weight)

a

Run Arsenic Cadmium Chromium Copper Lead Nickel Zinc
Untreated soiib 604 756 868 8830 12,776 674 23,840
Run 1 54 165 2.2 52 76 14 325
Run 2 40 150 1.8 47 66 14 335
Run 3 40 130 2.7 44 63 14 315
Run 4 38 155 1.6 42 78 12 330
Run 5 36 155 3.1 48 58 14 350

% pefer to Table 5-3 for explanation of runs.

b Unscreened sample.

TABLE 5-6. PHASE I RESULTS: SARM III, 250-um to 2-mm SIZE FRACTION

Concentration, mg/kg (wet weight)

a

Run Arsenic Cadmium Chromium Copper Lead [Nickel Zinc
Untreated soi]b 604 756 868 8830 12,776 674 23,840
Run 1 2 145 9.8 165 275 26 1,080
Run 2 71 110 11.5 165 265 30 1,600
Run 3 52 80 6. 80 145 21 500
Run 4 74 140 9.3 160 220 29 1,250
Run 5 40 130 9.0 175 320 34 1,550

? pefer to Table 5-3 for explanation of runs.
b Unscreened sample.

TABLE 5-7. PHASE I RESULTS: SARM I, 250-um to Z2-mm SIZE FRACTION

Concentration, mg/kg (wet weight}

Run® Acetone Styrene o-Xylene Chlorobenzene Ethylbenzene
Untreated soilb 6800 1000 8200 400 3200
Run 1 >570 3 4 19 9
Run 2 <50 3 5 19 9
Run 3 <50 3 5 18 14
Run 4 <50 4 7 28 14
Run § <50 3 5 19 9
Run 6 <50 3 5 22 10
Run 7 <50 4 7 28 14

@ pefer to Table 5-3 for explanation of runs.

b
Unscreened sample.
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were not reproducible. A carbon tetrachloride extraction followed by IR

analysis was also attempted; however, all analytical resylts were below the

" detection limit of 80 ppm total hydrocarbons. The nondetectable levels were

attributed to incomplete extraction of the organics by the carbon tetrachloride.
Finally, GC analysis for five of the organic contaminants was settied on.
Because of budgetary and time constraints, only the medium grained fraction
(2-um to 250-mm), which had shown better differentiation between variables

for SARM 111, was submitted for analysis. Generally, Table 5-7 shows that
significant reductions were achieved for most organic constituents. Comparison
among runs is inconclusive. None of the variabies appear to have a more
significant effect on organic contaminant reduction than any of the others.
Based on the present knowledge of surfactants and the Jack of sufficient data
for basing conclusions, Run 3 (0.5 percent surfactant by weight, ambient pH

and temperature) was chosen for furth2r evaluation in Phase II. Rum 3 showed
sTightly better results than Run 4 (0.1 percent surfactant by weight, ambient
pH and temperature), and Run 2 (1.5 percent surfactant by weight, ambient pH
and temperature) did not result in significant additional contaminant reduction

over Run 3 to justify the higher surfactant concentration.

5.8 PHASE 11 RESULTS
5.8.1 TCLP Results

TCLP analyses were performed on the raw soil and on each of the three
soil size fractiéns after soil washing according to the method described in
the Federal Register, VYolume 51, No. 216, November 7, 1986. The TCLP was
developed as a means of determining if mismanagement of a waste has the
potential to pose a significant hazard to human health or the environment

because of its propensity to leach toxic compounds. The TCLP analysis is
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intended to model codisposal of industrial waste with refuse in a sanitary
landfill, which represents a worst-case mismanagement scenario.

Tables 5-8 through 5-11 present the results of the TCLP analyses for
each of the four SARMS. These tables also contain the TCLP regulatory level
for all compounds as proposed in the Federal Register, Volume 51, No. 114,
June 13, 1986, The discussion of results relates the TCLP Regulatory Levels
to those levels achieved through the bench-scale soil washing experiments
described in this report.

The TCLP results from soil washing of SARM I (high organic, low metal
contamination) are shown in Table 5-8. The untreated SARM I sample falls
below the regulatory levels for all metals and above the regulatory levels
for all volatile and semivolatile organics. For both Run 1 {water wash)qand
Run 3 (surfactant wash), the +2-mm soil fractions were below all of the
propesed TCLP limits. Furthermore, for Run 1, the 2-mm tc 250-um fraction
and the -250-um fraction were also below all of the proposed TCLP limits. As
described pweviousfy, the SARM was determined to be composed of approximately
13 percent by weight coarse material (+2 mm), 29 percent by weight medium-
grained material (2 mm to 250 um), and 58 percent by weight fines (-250 um).
Therefore, the water wash resulted in a 100 percent reduction (by weight) of
contaminated material, and the surfactant wash resulted in a 13 percent
reduction (by weight). In Rum 3, tetrachloroethylene was the only organic
constituent in the 2-mm to 250-um size fraction that did not fall below the
TCLP levels. Although the SARM was theoretically homogeneous, the sample
drawn for Run 3 may not have been representative (i.e., it may have had a
higher concentration of tetrachloroethylene). Similarly, the unexpectedly
low concentration of contaminants in the fines from Run 1 appear to support
the idea of a nonhomogeneous mix.
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TABLE 5-8. PHASE II TCLP RESULTS: SARM I (HIGH ORGANICS, LOW METALS)

(ppm)
Run 1, Rum 2, b Run 3,
T%LP Y 4 water wash 3:1 molar chelant wash 0.5% surfactant wash
regutatory ntreate
Contaminant level {mg/1)® SARM I >2 mn 250 ym-2 mm <250 um >2 mm 250 pm-2 mm <250 ym  >2 mm 250 ym-2 mm <250 pm
Yolatile organics
Acetone - 110 1.307 8.74° 0.62¢ 1.80 0.65 1.00
Chiorchenzene 1.4 5.2 O.OQC 0.04c 6.02¢ 0.06 0.12 0.54
1,2-Dichloroethane 0.40 78 G.OSC O.OSC 0.052 0.03 0.03 0.06
gghy] benzene - 2; o 8.§gc g.igc g.égc 0.44 0.97 5.40
yrene - . . . . 0.13 0.25 1.49
Tetrachloroethylene 0.1 3.3 0.02¢ 0.02¢ 8.05¢ 0.03 0.10 0.64
Xylene - 62 1.20 0.91 0.45 1.0 2.20 12.00
Semivolatile organics
Anthracene - 0.97 9.01 0.10 2.1 0.01 0.02 0.30
Biigi-ﬁttylhexyl) - g.10 0.08 0.04 0.2 0.10 0.10 5.5
phthalate
Peatachlorophenol 3.6 i.ﬁd 0.06 1.10 1.5 0.04 0.41 2.07
Inorganics
Arseqic 5.0 0.15 .15 0.15% 0.15% 0.05 0.15% 0.36
Cadmium 1.0 0.53 0.15 0.40 0.93 0.12 0.286 .70
Chromium 5.0 0.01 0.01 0.0t 0.01 0.01 .01 0.74
Capper - 0.6 0.04 0.28 1.87 0.06 0.18 3.60
Lead 5.0 0.49 0.15 0.22 1.05 0.15 0.15 1.06
Mickel - 0.27 0.04 0.09 0.39 0.04 0.06 0.73
Zinc - 8.2 .88 3.25 10.7 0.85 1.90 15.4

8 8g proposed in the Federal Register, Yolume 51, MNo. 114, June 13, 1986.
b Test run not conducted - See Yable 5-4, Experimental Design.

€ analysis performed after 14 days holding time expired.

d Estimated value, calibration problem.



Table 5-9 presents the TCLP results from soil washing of SARM II (Tow
organic, low metal contamination). The untreated soil sampie was below the
reguiatory levels for all contaminants; therefore, this soil may not require
any treatment if found at these contamination levels at a Superfund site,

For Runs 1, 2, and 3, the top two soil fractions (+2 mm and 250 um to 2 mm)
were below all of the proposed TCLP limits, with the exception of the Run 1,
+2-mm fraction for tetrachlorcethylene. The values for this data set, which
showed consistently higher results than the untreated samplie for all vo]ati‘é
organics are estimated values above the value of the highest standard used to
quantify the samples. Unusuaily high surrogate recoveries were also observed
for this data set. ATthough the data are presented for completeness sake,
they are considered to be outliers and have not been used to draw conclusions
concerning the effectiveness of the water wash.

SARM I1I1 (low organic, high metal contamination) TCLP results are shown
in Table 5-10. The untreated SARM III sample exceeds the regulatory levels
for all contaminants except chlorobenzene, pentachlorophenol, and chromium.
(Generally, chromium was not detected over 0.06 mg/} in any of the untreated
soil sample TCLP extracts, even though the high-metal SARMS were spiked at a
concentration of 1500 ppm. These low levels are attributable to the fact
that chromium was added as Cr I;I, which is relatively inscluble, even under
acidic conditions.} For both Run 1 (water wash) and Run 2 {chelant wash),
the +2-mm and the 250-um to 2-mm fractions were below the proposed TCLP
Timits for all of the volatile and semivolatile organics, with the exception
of the Run 1, 250-um to 2-mm fraction for tetrachloroethylene. However,
these fractions exceeded all the TCLP limits for cadmium and/or Tead.
Overall, the chelant wash was more effective in reducing metal
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TABLE 5-9. PHASE II TCLP RESULTS: SARM II (LOW ORGANICS, LOW METALS)
{ppm}
Run 1, Run 2, Run 3,
ToLp water wash 3:1 molar chelant wash 0.5% surfactant wash
regulatory a Untreated e
Contaminant level {mg/1) SARM 11 >2 mm 250 um-2 mm <250 um >2 mm 250 um-2 mm <250 ym >2 mm 250 pm-2 mm <250 um

Yolatile organics

Acetane - 0.92 3,602 0.05 0,162 0.10 0.10 0.10 0.10 0.10 0.10

Chiorcbenzene 1.4 0.05 0.91 0.05 O.OSC g.01 0.05 8.02 0.02 0.05 0.05

1.2-Bichlorcethane 0.40 0.05 0.25b 0.05 O.OSC 0.05 8.05 0.05 0.05 9.05 0.05

E£thy! benzene - 0.12 9.11b 0.05 O.OBC 0.07 0.06 0.24 0.17 0.25% 0.10

Styrene - 0.03 2.32b 8.22 e.ozc 0.02 0.05 0.06 0.05 0.07 0.02

Tetrachloroethylene 8.1 0.05 0.97b 0.02, O.OSC 0.01 0.05 0.02 0.01 0.02 0.05

Xylene - 0.30 17.82 3.90 6.27 8.13 0.15 0.55 0.40 0.64 0.23
Semivolatile organics

Anthracene - 0.01 0.02 6.01 0.01 0.01 0.02, 0.02 O.Old 0.02d 0.01d

Bis{2-ethylhexyl) - 0.22 0.02 0.02 0.03 0.04 0.03 0.02 0.01 0.02 0.02

phthalate

Pentachliorophencl 3.6 0.90 0.0% 0.05 0.46 0.01 0.16 0.24 0.04 0.t 0.61°%
Inorganics

Arsenic 5.0 0.15 0.15 6.15 0.18 0.15 0.15 0.15 0.15 0.15 0.60

Cadmivm 1.0 8.73 0.07 0.32 1.68 0.05 0.07 0.17 0.03 0.23 1.17

Chromium 5.0 9.01 0.01 0.01 8.01 0.01 0.01 0.53 0.01 0.01 0.80

Copper - 0.89 0.04 8.32 4.49 0.10 6.12 4.12 0.05 0.10 7.15

Lead 5.0 0.70 0.06 £.68 3.44 0.15 0.15 2.32 0.15 0.15 4.53

Nickel 0.40 0.15 0.12 0.89 0.04 0.11 0.73 g.12 0.09 0.92

Zinc - 14.6 0.47 6.17 28.2 0.42 0.75 11.7 g.11 3.77 38.4

®as propesed in the Federsl Register, Volume 51, No. 114, June 13, 1986.
b Estimated values, values greater than highest standard and high surrogate recovery..
¢ Bnalysis performed after 14 days holding time expired.
Estimated value, identification uncertain.
® gstimated value, calibration problem.
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TABLE 5-10. PHASE II TCLP RESULTS: SARM III (LOW ORGANICS, HIGH METALS)

{ppm)

Run 1, Run 2,
TCLp water wash 3:1 molar chelant wash

Run 3, :
0.5% surfactant wash”

regulatory Untreated

>2 mm 250 ym-2 mn <250 um

Contaminant Tevel (mg/!)a SARM 1K1 >2 mm 250 um-2 mm <250 um >2 mm 250 uym-2 mm <250 um
VYolatile organics
Acetone - 7.10 0.45E 6.10 .40 0.38 0.2% 0.25
Chiorcbenzene 1.4 0.38 §.05 1.10 0.03 0.08 0.02 0.02
1,2-Bichloroethane 0.40 6.50 8.05° 0.31 0.05 0.05 0.05 0.05
Ethy! benzene - 4.60 0.04° .50 0.32 8.34 8.25 0.19
$tyrene - 0.50 0.052 2.80 0.99 .08 .06 .06
Tetrachioroethylene 0.1 0.33 O.OSC 0.89 0.02 0.03 0.02 0.03
Xylene = 11.00 0.10 30.0 0.%0 0.82 .73 0.55
Semivolatile organics
Anthracene - 9.01 9.01 .01 o.oe: 0.01 .01 0.01
Bis{2-ethylhexyl) - 0 09@ .02 0'02d 0.0% 0.0Zd 0°02d 0.02
phthalate 3.6 0.34 0.17 0.93 2.2 .03 0.40 g.27
Pentachloropheno!
Inorganics
Arsenic 5.0 6.39 0.86 1.75 8.00 0.64 0.55 8.12
Cadmium 1.0 33.1 4.85 7.79 19.16 3.67 2.15 5.1
Chromium 5.0 0.01 .01 0.04 .03 0.01 0.01 1.16
Copper - 80.7 1.32 6.39 144 .0 1.1% 1.39 52.6
Lead 5.0 19.9 6.46 11.67 19.85 5.27 1.56 64.8
Hickel - 17.5 1.26 1.56 18.5 1.32 0.94 8.6
2inc 358.5 50.0 52.9 320.1 46.2 26.8 216.4

8 as proposed in the federal Register, Yolume 51, No. 114, June 13, 1986,
b Test run not conducted - See Table 5-4 Experimental Desigm.

€ fnalysis performed after 14 days holding expired.

d Estimated value, calibration problem.

€ fstimated value, poor surrogate recoveries.



contamination than was the water wash. Assuming the values reported for
cadmium and lead in the Run 2 coarse and medium-grained fractions are not
significantly greater than the reéu?atory‘iimits for these metals, the
chelant wash resulted in a 42 percent reduction {by weight) of contaminated
material. The water wash and surfactant wash did not achieve any volume
reduction for SARM III.

Table 5-11 presents the TCLP results for SARM IV (high organic, high
metal contamination). The untreated soil sample exceeds the regulatory
levels for all contaminants except chromium. For Runs 1, 2, and 3 the top
two soil fractions (+2 mm and 250 um to 2 mm) were below the TCLP limits for
all of the volatile and semivolatile organics. However, these fractions all
exceeded the TCLP limits for cadmium and/or lead. Gverall, the chelant Qash
was more effective in reducing metal contamination than was the water wash or
surfactant wash. Assuminé the value reported for cadmium in the Run 2 coarse
fraction is not significantly greater than its regulatory limit, the chelant
wash resulted in a 13 percent reduction (by weight) of contaminated material.
The water wash and surfactant wash did not achieve any volume reduction of
SARM 1V,

Tables 5-12 through 5-15 present contaminant percent reduction
efficiencies, which were calcuiated from the TCLP data contained in Tables
5-8 through 5-11. In general, the highest reduction efficiencies were obtained
for SARM I (high organic, low metal contamination) and SARM IV (high organic,
high metal contamination). Normally, higher removal efficiencies can be
expected with higher initial contaminant concentrations. For most washes,
the +2-mm soil fraction exhibited the highest percentage of contaminant

reduction. This observation upholds our primary assumptions of the soil
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TABLE 5-11. PHASE II TCLP RESULTS: SARM IV (HIGH ORGANICS, HIGH METALS)
Run 1, Run 2, Run 3,
TCLe water wash 3:1 molar chelant wash 0.5% surfactant wash
regulatory Untreated .
Contaminant level {mg/1) SARM 1Y >2 mm 250 pm-2 e <250 um >2 mm 250 wm-2 mm <250 um >2 mm 250 ym-2 am <250 um
Volatile organics
Acetone . 130 HED ne® 0.47 6.78 0.67 1.40 1.80 0.81 1.50
Chiorobenzene 1.4 6.7 0.04 8.09 0.6% 0.97 6.09 1.50 0.02 0.10 0.17
1,2-Dichloroethane 0.40 13 0.02 0.03 0.36 0.04 0.01 g.21 0.02 0.04 0.05
Ethy? benzene - §7 0.24 0.94 7.33 0.5¢ 0.92 15.0 0.12 6.78 2.00
Styrene - i1 0.07 0.17 1.52 0.14 8.23 4.20 0.03 0.22 0.46
Tetrachloroethylene 8.1 4.5 0.03 0.07 0.84 0.03 0.09 1.90 0.05 0.08 6.18
Xylene - 100 0.44 1.57 13.23 1.20 2.20 36.0 0.23 1.80 5.00
Semivolatile organics
Anthracene - 3.4 0.02 0.01 0.0t o.o1d 6.25 0.01 o.11 0.01 0.11
Bis{2-ethylhexyl} - 3.0 0.02 0.04 1.0 0.01 8.22 0.21 0.11 0.10 0.10
phthalate c c ¢ c ¢ c ¢
Pentachlorophenol 3.6 3.8 0.58 1.60 1.9 0.37 9.52 8.5 0.0% 1.28 1.24
Inorganics
Arsenic 5.0 2.58 0.94 2.09 10.94 0.75 1.91 5.8} 6.97 2.91 12.8
Cadmium 1.0 35.3 2.98 9.05 14.7 1.62 5,54 10.6 4.87 9.60 25.2
Chromium 5.0 D.06 8.01 0.08 0.03 0.01 0.01 0.65 0.01 0.25 2.19
Copper - 159.9 3.01 14,52 210.8 1.61 9.88 118.4 1.94 15.06 192.0
Lead 5.0 70.4 0.35 25.20 55.43 0.40 4,59 151.3 0.50 28.79 13.4
Hickel - 26.8 1.23 2.95 19.2 0.99 2.52 12.2 1.06 2.73 21.95
Zinc - 395.8 79.1 175.4 326.4 41.0 136.9 165.6 42.5 150.0 412.8

As proposed in the Federa) Register, Volume 51, Mo. 134, June 13, 1986.
Not found due to interference from methylene chioride.

Estimated value, calibration problem.

Estimated value, identification uncertain.
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TABLE 5-1

2. CONTAMINANT PERCENT REDUCTIONS AS TCLP

SARM I (HIGH ORGANICS, LOW METALS)

é

Run 3 - surfactant wash

Contaminant Run 1 - water wash
Volatile organics >2 mm 250 um -~ 2 mm >2 mm 250 ym - 2mm
Acetone 98.8 99.3 98.4 99.4
Chlorobenzene 98.2 89.2 99.8 97.7
1,2-dichloroethane 99.9 99.9 >89.§ >99.9
Ethy! benzene 98.5 98.8 88.4 86.4
Styrene 98.7 98.9 98.6 97.2
Tetrachloroethylene 99.4 99.4 g9.1 97.0
Xylene 898.1 98.5 98.4 96.4
Overall volatile
organic reduction 98.9 98.2 98.8 98.5
Semivolatile Organics
Anthracene 85.7 NR® 85.7 71.4
Bis (2-ethylhexy!l 60.0 60.0 NR NR
phthalate)
Pentachiorophenol 99.2 85.5 96.5 34.6
Overall semivo]atzle
organic reduction 98.6 84.0 88.1 93.2
Inorganics
Arsenic NR NR 66.7 NR
Cadmium 71.7 24.5 77 .4 50.9
Chromium NR NR NR NR
Copper 93.4 54.1 90.2 70.5
Lead 69.4 55.1 £9.4 69.4
Nickel 85.2 66.7 85.2 77 .8
Zinc 90.4 64.7 9.8 79.3
Overall mgta?
reduction 87 .4 60.9 88.6 75.9

@ calculated from data contained in Table 5-8.

b NR = no reduction.

© Overall reduction efficiencies calculated from total TCLP contaminant
fevels in untreated soil versus total TCLP contaminant levels in treated

soil.
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TABLE 5-13. CONTAMINAN? PERCENT REDUCTIONS AS TCLP®
SARM IT (LOW ORGANICS, LOW METALS)

Contaminant Run 1 - water wash Run 2 - chelant wash Run 3 - surfactant wash
Yolatile organics >2 mm 250 ym - 2 mm >2 mm 250 ym - 2 mm >2 mm 250 um - Zmm
Acetone NRP 94.6 89.1 89.1 89.1 89.1
Chlorobenzene MR NR 80.0 NR 60.0 NR
1,2-dichloroethane MR MR NR NR NR NR
Ethyl benzene NR 58.3 41.7 50.0 NR NR
Styrene NR NR 33.3 NR NR NR
Tetrachloroethylene NR 60.0 80.0 NR 80.0 60.0
Xylene NR MR 56.7 50.0 NR NR
fverall vg?ati%e organic
reduction NR MR 74.3 66.4 47 .4 22.4
Semivolatiie Organics
Anthracene NR MR MR MR NR NR
Bis (2-ethylhexy!? 80.9 80.9 81.8 86.4 95.4 20,9

phtha@ate{

Pentachiorophenol 98.9 94 .4 88.9 82.2 85.5 76.7
Overall semivoiatéie
organic reduction 95.6 %2.9 94.7 81.4 94.7 77.9
Inorganics
Arsenic dR NR MR NR NR NR
Cadmium 90.4 56.2 93.2 . 90.4 95.9 68.5
Chromium MR HNR NR NR NR NR
Copper 95.5 64.0 88.8 86.5 94.4 88.8
Lead 91.4 3.0 78.6 78.6 78.6 78.6
Nickel 62.5 70.0 90.0 72.5 70.0 77.5
Zinc 96.8 57.7 97.1 94,9 99,2 74.2
Overall metal reduction® 94.6 55.5 94.7 92.2 96.4 74.2

a Calculated from data contained in Table 5-9.

b NR = no reduction.
[N - 3
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TABLE 5-14.

CONTAMINANT PERCENT REDUCTIONS AS TCLP®
SARM III (LOW ORGANICS, HIGH METALS)

Contaminant Run 1 - water wash Run 2 - chelant wash
Volatile organics >2 mm 250 um - 2 mm >2 mm 250 ym - 2mm
Acetone 93.7 14.1 94.6 96.5
Chlorobenzene 86.8 NR 89.5 94.7
1,2-dichloroethane 90.0 38.0 80.0 90.0
Ethyl benzene 99.1 NR 92.6 94.6
Styrene 80.0 NR 84.0 88.0
Tetrachloroethylene 84.8 NR 90.9 93.9
Xylene 99.1 NR 92.5 93.4
Overall volatile
organic reduction 96.8 NR 92.9 94.3
Semivolatile Organics
Anthracene NR NR NR NR
Bis (2-ethylhexy!l 77.8 77.8 77.8 77.8

phthalate{

Pentachlorophenol 50.0 NR 91.2 NR
Overall semwvoiatg?e

organic reduction 54.5 NR 86.4 2.3
Inorganics
Arsenic 86.5 72.6 90.0 g91.4
Cadmium 85.0 76.5 88.9 93.5
Chromium NR NR NR NR
Copper 98.4 92.1 98.6 98.3
Lead 67.5 41.3 73.5 92.2
Nickel 92.8 91.1 g2.4 94.6
Zinc 86.0 85.2 87.1 92.5
Overall metal reduction®  87.4 ‘84.1 88.7 93.5

% calculated from data contained in Table 5-10.

b KR = no reduction.

€ Overall reduction efficiencies calculated from total TCLP contaminant
levels in untreated soil versus total TCLP contaminant levels in treated

soil.
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TABLE 5-15.

SARM IV (HIGH ORGANICS, HIGH METALS)

CONTAMINANT PERCENT REDUCTIONS AS TCLP?

Contaminant Run 1 - water wash Run 2 - chelant wash Run 3 - surfactant wash
Volatile organics >2 mm 250 pym - 2 mm >2 mm 250 pym - 2 mm >2 mm 250 pm - 2mm
Acetone neD NF 99.4 99.5 98.6 99.4
Chlorsbenzene 99.4 898.6 58.9 98.6 99.7 98.5
1,2-dichioroethane 84.8 9g9.8 99.7 99.9 399.8 99.7
Ethyl benzene 99.5 98.0 88.9 98.0 99.7 98.3
Styrene 99.4 98.4 88.7 97.9 899.7 98.0
Tetrachiorcethylene 99.3 98.4 99.3 98.0 98.9 98.2
Aylene 99.6 98.4 98.8 57.8 99.8 88.2
Overall volatile d
organic reduction 99.7 99.1 99.1 98.6 99.3 98.8
Semivolatile Organics
Anthracene 9%.4 99.7 98.7 92.6 96.8 89.7
Bis {2-ethylhexyl 99.3 98.7 86.7 92.6 96.3 96.7

phthaiateg

Pentachlorophenol 84.7 57.9 90.3 86.3 98.7 66.3
fverall semivo]atéie

organic reduction 93.9 83.8 96.2 93.3 97.3 86.4
Inorganics

Arsenic 90.2 78.2 92.2 80.1 90.0 69.6
Cadmium 1.6 7464 95.4 84.3 86.2 72.8
Chromium 83.3 NR 83.3 83.3 83.3 MR
Copper 98.1 90.9 89.0 93.8 98.8 890.6
Lead 99.5 64.2 g9 .4 93.5 99.3 59.1
Nickel 95.4 89.1 86.3 90.6 96.1 89.8
Zinc 80.1 55.7 89.6 65.4 89.3 62.1
Overall metal reduction®  87.4 67.1 93.3 76.9 92.6 70.0

a calculated from data contained in Table 5-11.

b ot found.

C MR = no reduction.



washing process: 1) that a significant fraction of the contaminants are
attached to the smaller particles (silt, humus, and clay); and 2) that a
physical washing of the sand/gravel/rock fraction will effectively remove the
finer particles, and thus most of the contaminants, from the coarse material,
In general, the volatile organics eghibited high percent reductions.
This is partially attributable to their nature (i.e., many of the volatile
organics were probably lost to the air during the sampling and soil washing
process). Furthermore, volatiles were generally removed from the SARM with
water as efficiently as they were removed with a surfactant or chelant
solution. This is particularly evident in Tables 5-12 and 5-15 where the
reduction efficiencies have been calculated for the high-organic-contaminated
soils (SARM I and IV). The low organic contaminated soils (SARM II and III)
show less conclusive results because the concentrations are often at or near
the detection 1imits. When the numbers are this low, a slight change in
concentration can exaggerate the resulting effect on removal efficiencies.
The semivolatile organics showed a wide varfation in removal efficiencies.
Again, the best removal efficiencies for the semivolatiles were obtained with
SARM I and SARM IV (high-organic-contaminated soils). However, as in the
case of the volatiles, none of the wash solutions obtained consistently
better results than any of the other solutions. As indicated in Tables 5-8
through 5-11 {and in Section 5-10), many of the semivolatile organic results
are estimated values because of equipment calibration problems, compound
identification uncertainties, and low surrogate recoveries. Therefore, it is
inappropriate to draw definitive conclusions relative to the removal

efficiencies of different wash solutions with respect to the semivolatiles.

5-36




e

Contaminant reduction efficiencies for the metals were consistently
higher for the chelant wash than for the water or surfactant washes. The
water and surfactant washes showed similar results in terms of metal concentra-
tion reduction. However, the overall removal efficiencies for metals in the
top two soil size fractions (+2-mm and 250-um to 2-mm) were higher with the
chelant wash. The greatest difference in contaminant reduction efficiencies
can be seen in the 250-um to 2-mm soil size fraction. The overall average
percent reduction for all metals in the 250-um to 2-mm soil fraction for
water and surfactant washes was 66.9 and 73.4 percent, respectively, whereas
the average metal percent reduction in the same soil size class for the
chelant wash wWas 87.5 percent. The +2-mm soil size class showed a similar
pattern of metals removal. However, the differences in overall removal
efficiencies for water, surfactant, and chelant washes (89.2, 92.5, and 92.2
percent, respectively) we%e less pronounced than for the middie soil fraction.

5.8.2 Total Waste Analysis Results

A total waste analysis for the 17 spiked compounds was performed on each
of the three size fractions according to the methods contained in SW-846, 3rd

edition. To ensure accuracy of the data, all Phase II analyses were rum in

duplicate. Consequently, all values reported in this section are averages of

the duplicate analyses. The raw analytical data from Phase II are contained
in Appendix D of this report.

Tables 5-16 through 5-19 present the results of the prewash analysis for
each SARM. The experimental procedure for the prewash is described in
Section 5.6.1. This portion of the bench-scale soil-washing evaluation was
designed to show how the contaminants were distributed among the size frac-

tions prior to soils washing of the SARMS. As can be seen from the data in
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TABLE 5-16. PHASE I PREWASH RESULTS
SARM I (HIGH ORGANIC, LOW METAL CONTAMINATION)

SARM I target Untreated soi?,a ppm

contaminant
Contaminant ievel, ppm >2 mm 250 um-2 mm <250 um
VYolatile organics
Acetone 6800 33 51 180
Chlorobenzene 400 <$.015 1.4 22
1,2-Dichlorcethane 600 <(.016 0.11 <0.9%4
Ethylbenzene 3200 0.038 11 200
Styrene 1000 Gggzg ND 34
Tetrachlioroethylene 600 ND 0.78 42
Xylene 8260 0.097 26 300
Semivolatile organics
Anthracene 6500 38 3,800 720
Bis{2-ethyihexyl)phthalate 2500 8.2 1,400 1,200
Pentachiorophensg] 1000 25 110 63
Metals
Arsenic i0 3.5 4.3 18.4
Cadmium 20 4.8 11.2 26 .4
Chromium 30 2.8 2.3 40.2
Copper 190 10.3 30.6 358
Lead 280 11.4 28.4 370
Nickel 30 5.3 6.8 32.6
Zinc 450 35.6 151 678

& Wet-sieved only.
b ND = not detected.
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TABLE 5-17. PHASE I1 PREWASH RESULTS
SARM 11 (LOW ORGANIC, LOW METAL CONTAMINATION)

Untreated soil,?

SARM II target ppm
contaminant
Contaminant level, ppm >2 mm 250 uym-2 mm <250 um
Volatile organics
Acetone 680 2.1 2.4 3.8
Chiorobenzene 40 0,302 <0.26 0.034
1,2-Dichloroethane 60 ND 0.024 <0.021
Ethyibenzene 320 0.010 1.9 0.23
Styrene 100 0.016 <(.050 0.26
Tetrachloroethylene 60 ND <B.11 <(.026
Xylene 820 $.026 4.0 0.87
Semivolatile organics
Anthracene 650 ND 60 760
Bis{2-ethylhexyl)phthalate 250 34 50 460
Pentachlorophenol 100 <6.0 7.2 12
Metals ,
Arsenic 10 5.2 4.6 27.2
Cadmium 20 3.2 11.8 45.4
Chromium 30 <i.1 5.8 56.5
Copper 190 8.6 41.7 495
Lead 280 8.8 53.0 516
Nickel 30 <2.4 9.4 £7.3
Zinc 450 19.4 257 1,100
& Wet-sieved only.
b

ND = not detected.



TABLE 5-18. PHASE II PREWASH RESULTS
SARM III (LOW ORGANIC, HIGH METAL CONTAMINATION)

SARM 111 target Untreated soit,®

ppm
contaminant
Contaminant level, ppm >2 mm 250 um-2 mm <250 pm

Yolatile organics

Acetone 680 1.8 2.7 7.6

Chlorobenzene £0 0.014 8.28 0.64

1,2-Dichloroethane 60 $.001 ¢.023 <0.28

Ethylbenzene 320 0.066 0°§8 12

Styrene 100 <0.020 ND 2.4

Tetrachloroethylene 60 0.008 0.31 1.5

Aylene 820 1.0 2.0 24
Semivolatile organics

Anthracene 650 12 510 1,200

o Bis{2-ethyihexyl)phthalate 250 4.0 13 880
2 Pentachliorophenol 100 4.0 44 45

Metals

Arsenic 500 60.8 88.1 1,040

Cadmium 1,000 321 288 682

Chromium 1,500 8.6 19.4 2,240

Copper 9,500 107 278 11,500

Lead 14,000 200 480 28,800

Mickel 1,000 24.5 46.6 1,360

Zinc 22,500 612 1,200 46,900

8 Wet-sieved only.
b KD = not detected.
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TABLE 5-19.

PHASE I PREWASH RESULTS

SARM IV (HIGH ORGANIC, HIGH METAL CONTAMINATION)

SARM 1V target

Untreated soiisa ppm

contaminant :
Contaminant level, ppm >2 mm 250 ym-2 mm <250 pm
VYolatile organics
Acetone R 6,800 4.0 5.0 300
Chiorobenzene 400 <0.016 0.30 300
1,2-Dichioroethane 600 <0.016 0.090 48
Ethylbenzene 3,200 0.030 2.1 4,000
Styrene 1,000 <0.828 ND 750
Tetrachioroethylene 600 ND 0.22 520
Aylene 8,200 0.087 4.4 3,400
Semivolatile organics
Anthracene 6,500 6.4 2,900 8,300
Bis{2-ethyihexyl)phthalate 2,500 2.6 58 5,700
Pentachliorophenol 1,000 18 140 440
Metals
Arsenic 500 68.4 110 829
Cadmium 1,000 320 291 652
Chromium 1,500 3.7 54.4 2,180
Copper 9,500 96.8 743 22,000
Lead 14,000 116 1280 23,800
Nickel 1,000 21.0 113 1,320
Zinc 22,500 586 7420 36,000
2 Wet-sieved only.
b

ND = mot detected.



Tables 5-16 through 5-19, size classification of the SARMS by wet-sieving
proved effective in physically separating the contaminants from the coarse
and medium-grained materials (+250-um size fraction) and concentrating them
in the fines (-250-um size fraction). These results support the basic
assumptions underlying the volume-reduction approach to soils washing (i.e.,
that a significant fraction of the contaminants are attached to the fines,
and that the coarse material can be cleaned by physically separating and
concentrating the finesj.

Although this prewash analysis was originally intended to serve as a
baseline by which to judge the effectiveness of the various washing
solutions, it is clear that the contaminants were effectively mobilized by
simple water rinses during the wet sieving procedure. This demonstrates that
for soils that have contacted contaminants for only a short period of time
{such as the SARMS or spill site soils), particle size separation techniques
may significantly reduce the volume of contaminated soil. In preliminary
bench-scale experiments, it was determined that the SARM is approximately 13
percent by weight coarse material, 29 percent by weight medium-grained
material, and 58 percent by weight fines. Therefore, the data presented in
Tables 5-16 through 5-19 indicate that for the SARMS, at least a 13 percent
reduction and possibly a 42 percent reduction (by weight) of the volume of
contaminated soil can be achieved by an efficient particle size separation.

Tables 8-20 through 5-23 present the results from Phase II soil washing
of each SARM. In general, there are no apparent differences between the
water wash, the 3:1 molar chelant wash, and the 0.5 percent surfactant wash
for cleaning of the +2-mm soil fraction. As hypothesized, the silt and clay

particles appear to be attached to the sand and gravel primarily by physical
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TABLE 5-20. PHASE 11 RESULTS: SARM I {HIGH ORGANICS, LOW METALS)
{ppm)
Run I, Run 2, a Run 3,
Target water wash 3:1 molar chelant wash 0.5% surfactant wash
contaminant -~
Contaminant tevel, ppm >2 wm 250 ym-2 mm <250 um >2 mm 250 um-2 mm <250 um >2 mm 250 ym-2 mm <250 um
Yolatile organics
Acetone 6800 10 20 140 22 8.0 50
Chlorebenzene 400 0.028 0.28 160 0.30 1.0 31
1,2-Dichloroethane 600 <0.023 0.18 24 G.15 0.32 6.0
Ethy! benzene 3200 0.&3 1.4 2300 2.3 8.5 680
Styrene 1000 ND ND 400 <0.17 ND 26
Tetrachloroethylene 600 0.009 g.12 250 6.20 0.81 49
iylene 8200 0.38 3.2 1800 4.0 14 820
Semivolatile organics
Anthracene 6500 6.5 3200 1400 3.3 2500 2700
Bis{2-ethyihexyl) 2500 4.0 92 1600 <6.1 100 1600
phthalate
Pentachloropheno} 1000 66 26 53 8.4 4.6 ‘ND
Inorganics
Arsenic 10 3.0 5.2 18. 4.5 5.8 19.1
Cadmium 20 7.3 11.3 28. 6.9 11.0 26.2
Chromium 30 1.8 2.6 43, 3.0 3.0 46.8
Copper 190 10.6 30.5 387 11.8 34.6 384
Lead 280 1.1 28.8 402 10.1 40.1 420
Hickeld 30 3.2 7.8 35. 5.1 6.8 31.6
Zinc 450 44.8 106 726 47.9 101 647

HD = not detected.

Test not conducted - See Table 5-4 Experimental Design.
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TABLE 5-21. PHASE II RESULTS: SARM II {LOW ORGANICS, LOW METALS)
{ppm)
Run 1, Rumn 2, Run 3, e
Target water wash 3:1 molar chelant wash 0.5% surfactant wash
contaminant B e m
Contaminant tevel, ppm >2 mm 250 um-2 mm <250 um >2 mm 250 um-2 mm <250 um >2 mm 250 ym-2 mm <250 ym
Yolatile organics
Acetone 580 0.50 8.3 0.50 0.58 1.2 2.7 0.46 0.75% 1.8
Chiorcbenzene 40 OQQOZ 0.013 <0.23 <0.004 0.006 0.020 0.002 0.002 ND
i,2-Dichloroethane 60 KO <0.004 ¥p ¥D 0.003 0.003 ND $.004 ND
Ethy! benzeme 320 0.014 0.082 6.14 0.005 0.058 0.13 0.009 0.015 0.62
Styrene 100 0.016 0.13 0.28 <0.006 0.066 6.12 0.010 <0.013 0.28
Yetrachioroethylene 60 ND <0.004 <022 KD <(.004 0.009 ND ND <0.30
iylene 820 0.040 0.31 0.52 08.021 0.20 0.44 0.028 0.040 1.3
Semivolatile organics
Anthracene 650 3.2 180 830 8.8 210 660 1.6 120 700
Bis{2-ethylhexyl) 250 27 46 370 40 44 260 28 32 160
phthalate i
Pentachiorophenc? 100 WD 6.8 4.6 KD 5.1 ND 2.4 7.8 ND
inorganics
Arsenic 10 2.5 4.2 24.8 3.9 4.4 12.6 3.0 3.6 27.8
Cadmium 20 6.0 10,2 55.6 2.0 4.0 7.5 4.8 9.4 37.7
Chromium ki <0.88 4.0 90.4 1.6 3.4 69.7 2.7 3.5 56.6
Copper 190 5.0 25.4 652 8.2 15.6 238 9.0 28.6 478
Lead 280 4.0 69.0 710 6.2 12.8 110 8.5 31.8 511
Hickel 3¢ 4.0 7.2 68.6 4.2 7.0 43.0 3.2 6.8 41.8
inc 450 21.0 107 1380 28.3 63.6 546 25.8 112 806

2 wp = not detected.
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TABLE 5-22. PHASE II RESULTS: SARM IIT (LOW ORGANICS, HIGH METALS)

{ppm}
Run 1, Run 2, Run 3, ‘ o
Target water wash 3:1 molar chelant wash 0.5% surfactant wash®
contaminant —
Contaminant level, ppm >2 250 ym-2 mm <250 pm >2 mm 250 pm-2 mm <250 um >2 mm 250 um-2 mm <250 um

Yolatile organics

Acetone 680 0.74 1.7 16 0.96 2.6 3.3

Chiorobenzene 40 $.008 0.16 1.6 0.011 0.23 1.2

1 ,2-Dichioroethane 60 <0.004 0.024 0.084 0.002 0.034 <0.050

Ethyl benzene 320 0.040 1.3 34 0.&54 2.0 20

Styrene 100 0.026 <0.30 6.4 ND 0.55 3.0

Tetrachloroethylene 60 $.002 0.16 3.0 0.006 0.23 2.2

Xylene 820 8.10 2.6 58 0.091 3.6 3
Semivolatile organics

Anthracene 850 <5.6 480 1,800 1.7 540 1800

Bis{2-ethylhexyl} 250 2.2 7.4 1,100 3.4 9.4 790

phthalate

Pentachlorophenol 100 9.2 40 59 <6.8 13 <96
inorganics

Arsenic 500 54.6 102 1,160 36.6 51.0 243

Cadmium 1,000 372 276 746 290 116 110

Chromium 1,500 3.8 14.8 2,590 3.2 9.2 1940

Copper 9,500 68.4 264 20,800 38.6 104 2250

Lead 14,000 122 491 30,600 98.1 171 1470

Hickel 1,000 18.6 §2.2 1,570 17.5 28.2 472

Iinc 22,500 558 80RO 48,200 500 519 6760

Test run not conducted - See Table 5-4 Experimental Design.
Ml = not detected.
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TABLE 5-23. PHASE Il RESULTS: SARM IV {HIGH ORGANICS, HIGH METALS)

{(ppm)
Run 1, Run 2, Run 3,
Target water wash 3:1 motar chelant wash 0.5% surfactant wash
contaminant -
Contaminant tevel, ppm >2 mm 250 ym-2 mm <250 um >2 am 250 wm-2 mm <250 pm >2 mm 250 pm-2 mm <250 pm

¥olatile organics

Acetone 6800 5.8 5.8 120 16 21 180 14 15 53

Chiorobenzene 400 0.020 1.5 68 0.012 1.4 99 0.076 0.94 22

1,2-Dichloroethane 600 0.028 <0.38 <8.6 <0.004 <(.54 40 0.10 <0.30 4.4

Ethy? benzene 3200 O.QBO 15 2,000 0.051 12 1000 0.52 7.4 300

Styrene 1000 ND <2.8 150 <0.026 ND 200 0.17 ND 54

Tetrachloroethylene 600 <0.017 2.3 120 0.006 1.4 170 0.048 1.1 45

Xylene 8200 0.18 25 3,200 0.11 23 1700 0.86 26 460
Semivolatile organics

Anthracene 6500 28 2700 5,200 40 1700 3300 2.4 1800 5,800

Bis{2-ethylhexyl) 2500 5.8 34 3,100 9.6 70 2800 <5.6 26 1,500

phthalate . )

Pentachlorophenol 1000 23 39 360 8.4 22 <180 38 42 100
Inorganics

Arsenic 10 126 110 924 63.4 91.7 180 30 110 538

Cadmivm 20 348 286 643 279 210 107 308 336 739

Chromium 30 7.7 29.0 2,180 6.4 29.8 1480 5.9 32.5 1,500

Copper 190 148 467 18,400 80.6 332 1990 63.1 446 11,100

Lead 280 168 1260 23,300 103 272 1360 68.4 818 15,000

Hickel 30 2¢.8 56.4 1,240 19.4 70.7 284 14 62.9 618

Zinc 450 873 3320 36,200 558 4730 5160 462 3040 25,400

RD = not detected.




processes, such as compaction and adhesion. These physical attractions are
often related to the age of the soil and the contact timg between the
contaminants and soil particles. Because. the SARM is a synthetic waste, the
forces of attraction are relatively weak, a condition more typical of a spill
site soil than an older, abandoned CERCLA site soil. Conseguently, the water
wash was as effective in cleaning the +Z-mm soil fraction as the other water
plus additive solutions.

Removal of contaminants from the medium-grained fraction (250-um to
2-mm) appears to entail both physical and chemical processes. B8y nature,
this middle soil fraction, which is composed of medium to fine sand, does not
absorb contaminants to the degree that clays and silts do. In comparison of
the water wash and the 3:1 molar chelant wash, a marked reduction in the
residual concentration of metals can be seen. This trend is particularly
apparent in the cata for SARM III (Table 5-22) and is alsoc evident in the
data for SARM IV (Table 5-23). The organics show less variation between
experiment runs in this soil size class. For the most part, water is as
effective as the surfactant wash for reducing the level of contamination.

The one anomaly is anthracene, which shows particularly high levels in the
medium soil class. [t appeared that anthracene was not fully dissolved prior
te addition into the SARM; flakes of what was believed to be anthracene were
observed on the 60-mesh screen during the washing experiments.

Reduction of contaminants in the fine soil fraction (less than 250 um)
appears to be more affected by the use of different wash solutions than in
the other soil fractions. The chelant wash (Run 2) significantly reduced
metal contamination in the fine soil fraction, as can be seen in Tables 5-21
through 5-23. This reduction is particularly evident in Tables 5-22 and

5-23, in which high metal contamination was originally present. Although the
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spent wash water was not analyzed, it can be assumed that chelation
effectively mobilized metals into solution. Similarly, the surfactant wash
(Run 3) significantly reducted the organic contamination in the fine soil
fraction, as evident in Tables 5-20 and 5-23 for the high-organic-content
SARMS. Again, the wash water was not analyzed; however, it can likewise be

assumed that the surfactant successfully mobilized organics into solution,

5.9 SCALE-UP CONSIDERATIONS

The EPA Mobile Soil Washing System was selected as a model to scale-up
the results of the Phase II soil washing experiments and project these results
into terms of processing rates and costs.

Although a pilot scale unit, and not in commercial use, the MSWS has the
components of mineral/mining process streams. More importantly, its
performance has been quantified for use as a corrective action technology for
contaminated soils (Shum, 1987). Its functions have also been incorporated
into a computer model {Nash, 1987).

The Mobile Soil Washing System (MSWS) consists of two principal pieces
of trailer mounted hardware. The first is the drum screen unit (DSU)
schematically shown in the upper portion of Figure 5-3. The second unit is a
froth flotation unit shown in the lower half of Figure 5-3. Both of these
units require support equipment to operate. Earth moving equipment is needed
to bring the so0il to the drum screen and a wastewater treatment system is |
required to allow the recycling of the spent wash fluid.

Contaminated soil is fed into the system through a soil feed meter on

the drum screen. In order for the meter to work, cobbles larger than one
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inch in diameter must be screened out of the soil. This is done using a one
inch by two inch grate to cover the loading hopper of the MSWS. The soil
meter is then able to deliver soil to the-first screen at a controlled rate.

The drum screen separates the soil into two particle classifications --
greater than two millimeters (+2 mm) and less than two millimeters (-2 mm).
The +2-mm particles are tumbled and washed in the drum section. This process
starts inside the first cylindrical screen. While the screen rotates the
soil is tumbled and broken-up by high pressure streams of water from "water
knives”. Sgil that is fine enough to pass through the screen becomes part of
a slurry that is pumped to the froth flotation unit.

The +2-mm particles (gravel) are tumbled into the drum over baffles.
The drum, as well as both screens, are operated on an incline. It is this
incline in combination with the rotation that causes the gravel to move down
the drum. The residence time in the drup is approximately fifteen minutes
depending on the incline and speed of rotation. ODuring this washing,
additional material that is less than two millimeters is removed from the
gravel.

The +2-mm particles {gravel) aré tumbled into the drum over baffles.
The drum, as well as both screens, are operated on an incline. It is this
incline in combination with the rotation that causes the gravel to move down
the drum. The residence time in the drum is approximately fifteen minutes
depending on the incline and speed of rotation. ODuring this washing,
additional material that is less than two millimeters is removed from the
gravel.

A second screen at the discharge end of the drum allows for a final
separation of the two sizes. A dilute slurry of the fine particles under the
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momentum of water from a second set of water knives passes through the screen
and is pumped to the nozzles of the first screen, as shown on Figure 5-3.
Meanwhile, the gravel is given a final rinse with sprays of clean wash fluid
before discharge into bins or directly back to the ground.

The slurry created in the sump of the first screen is pumped from the
drum screen to the first cell of the four chamber froth flotation unit. In
this cell, as in each of the other three 200 gallon capacity cells, the
slurry is agitated and sparged. If a froth is formed by this action it is
skimmed from the surface by a rotating paddle wheel. The non-frothed slurry
is pumped to a hydrocyclone.

The function of a hydrocyclone is to remove solid particles from a
Tiquid slurry. Depending on the density, size, and shape of the partic{es a
hydrocyclone will be more or less effective. In general, soil particles with
a density of 2.6 grams/cubic centimeter and less “han 7.075 millimeters in
diameter (pass through a #200 mesh screen) will not be removed from the
wastewater stream. These particles, with the majority of the liquid (called
the overflow,) will pass out of the top of the hydrocyclone. The solids,
that are concentrated by the hydrocyclone pass out the bottom {the apex)
along with liguid. This material is called the underfiow. In order to keep
working properly, the underflow cannot have more than 10 percent suspended
solids. This characteristic of the hydrocyclione is the controlling factor in
the MSWS processing rate when the s0il has more then 20 percent -2-mm
particles.

There are four hydrocyclones on the froth flotation unit. Referring to

Figure 5-3, the concentrated slurry underfiow of each hydrocyclone is
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deposited in the cell to the right of the hydrocyclone's feed source. The
overflow is deposited.to the teft of the hydrocycione's feed source. This
countercurrent process results in two effluent streams from the froth
flotation unit. They are: 1) the majority of the soil in a concentrated
slurry that is consicered the clean soil, and 2} the majority of the spent
wash fluid along with the finer fractions of the soil. Because of this
countercurrent process, the froth flotation unit is generally referred to as
the countercurrent unit (CCU).

In considering scale-up from the bench scale experiments conducted in
this study to use of the mobile soil washer, the treatment of the residuals
from the countercurrent unit must be taken into account in evaluating the
MSWS as an ecoﬁomica] technology alternative. For the purpose of identifying
an over all expected performance and because of this study's findings that
“none of the variables appear to have a more significant effect on organic
contaminant reduction than any of the others” all of the data was analyzed as
coming from equivalent treatments. Expected process wastewater stream
concentrations were calculated based on the difference between initial and
final contaminant levels for SARM I and II. Final concentrations of the soil
were determined by mathematically reconstituting the soil using the total
waste analyses for the three size fractions and the weight percent distribu-
tion of the uncontaminated SARM soil. The waste stream flow coming away from
the MSWS was calculated from the 10:1 washing ratio used in the study.

Depending on the soil, SARM I, [I, III, or IV and the washing process
the effluent streams from the MSWS could contain the following in pounds per

day:
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Yolatiles Semi-volatiles Metals
High value 700-800 200-300 300-500"
Low value 100-120 30-40 30-40

*Projection based on low metals value.

According to the EPA Treatability Manual (EPA, 1983) the waste stream
would require a combination of vapor stripping and vapor recovery, carbon
absorption, and chemical precipitation with sedimentation or filtration.
Precipitation/coagulation data given in the manual for heavy metals indicate
a 100 to 200:1 ratio for such things as ferric sulfate, alum, lime and sodium
hydroxide to the heavy metal present. The technologies required to support
soil washing {i.e., treatment of the MSWS residuals, -2-wm soil) of a SARM IV
type soil would be significant; the closest industrial situation would be
industries involved in metal processing and finishing. There ave no
treatability studies that could be found to evaluate this process waste water
stream. However, based on the treatability of the metals, some of the
treatment chemicals would rival or exceed the guantity of contaminants
present in the original soils.

Based on the computer model, the cost of washing soil in a way
compatible with the BDAT Phase Il lab study would cost between $260 and $280
per cubic yard. This is based on $0.50 per pound washing additive, a $0.02
per gallion wastewater treatment cost and doing the work near Cincinnati Ohio.
The processing rate calculates out to 18 cubic yards per twelve hour day, for
a2 4400 cubic yard job. It should be noted that the model is positively
biased and that field trials have only shown instantaneous rates predicted by

the model. Due to a number of factors, shift rates are 50 percent of best
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instantaneous rates. This cost does not include the cost of landfilling the

contaminated residuals.

5.10 QUALITY ASSURANCE/QUALITY CONTROL

A1l total waste analyses were performed in duplicate to ensure that any
variation in sampling and analytical methods would be minimized. A1l values
reported in Tables 5-16 through 5-23 are average values calculated as an
arithmetic mean from the individual results, which can be found in Appen-
dix D. Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed on
selected samples to calculate precision and accuracy for the data set.
Tables 5-24 through 5-29 show the results of the MS/MSD analysis for the
middie soil fraction (2-mm to 250-um} of SARM Il and SARM IVY. A1l MS/MSD
analyses can be found in Appendix D. The middle size fraction was chosen for
inclusion in this section because it represents nefther unusually high nor
unusually low contaminant concentrations.

Tables 5-24 and 5-25 present the MS/MSD for metals in SARM II and SARM
IV, respectively. In Table 5-24, lead and zinc were both spiked at less than
two times their native concentrations; therefore, lead was not recovered and
zinc showed an elevated precision (relative percent difference, RPD). Where
appropriate spike Jevels were used, precision and accuracy were within the
QA/GC objectives of less than 20 and 75 to 125, respectively, as shown in

Table 5-25.

The results for volatile organic MS/MSD are shown in Tables 5-26 and
5-27. Again, where the spike was added at less than 2 times the native
analyte concentration {Table 5-19), QA/QC objectives were not met as often.
Furthermore, the soil sampled for the QA/QC analysis appears toc be variable

in concentration. Many times, native analyte concentrations could not be
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TABLE 5-24. SARM I1 EXPERIMENTAL RUN 1, 2 mm TO 250 um SOIL FR@CEION
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FOR METALS™®
Concen- Concen-
tration tration -
spike spike Concen- Concen=
added added Sample tration Percent tration Percent
Compound MS MSD result MS - recovery MSD recovery RPD®
Arsenic 43.8 47.1 4.1 43.3 90 44,1 85 5.7
Cadmium 43.8 47.1 9.3 48.7 90 49,1 85 5.7
Chromium 43.8 47.1 4.2 37.2 75 38.9 74 1.3
Copper 43.8 47.1 24.2 66.9 g7 58.2 72 30
Lead 43.8 47.1 103 67.4 Gd 59.8 Od 0
Nickel 43.8 47.1 6.7 40.7 78 41.5 74 5.3
Zinc 43.8 47.1 78.6 223 130d 116 79 123
@ Concentration units are mg/kg (ppm) on a dry weight basis.
b Ms = Matrix spike, MSD = Matrix spike duplicate. ‘
© RPD = Relative percent difference.
d Spike added is approximately 2 times less than native analyte.
TABLE 5-25. SARM IV EXPERIMENTAL RUN 3, 2 mm TO 250 um SOIL FR@C%ION
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FOR METALS™®
Concen- Concen-
tration tration
spike spike Concen- Concen-
added added Sample tration Percent tration Percent c
Compound MS MSD result M3 recovery MSD recovery RPD
Arsenic 516 563 105 600 96 707 107 11
Cadmium 2,060 2,250 311 2,230 93 2,390 92 1.1
Chromium 516 563 30.2 489 89 536 90 1.1
Copper 2,060 2,250 390 2,610 108 2,640 100 7.7
Lead 2,060 2,250 657 2,430 86 3,130 102 17
Nickel 516 563 52.1 523 91 595 96 5.3
Zing 10,300 11,300 1980 12,600 103 14,300 109 5.7

% Concentration units are mg/kg (ppm) on a dry weight basis.

b
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TABLE 5-26. SARM I1 EXPERIMENTAL RUN 1, 2 mm TO 250 um SOIL FRACTIO§ b
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FOR VOLATILE ORGANICS™®

Concen-
tration Concen- Percent Concen- Percent
spike Sample tration re- tration re-
Compound added result MS covery MSD covery RPD®
Acetone’ 120 310 440 108 460 125 14
1,2-Dichloroethane 120 ND® 130 108 130 108
Tetrachlorcethene 120 ND 130 108 130 108 _
Ethyl benzene 120 54 170 97 180 105 7.9
Chlorobenzene 120 8 130 102 130 102 0
Styrene 120 96 250 128 230 112 13
Xylenes 120 220 370 125 330 92 30

@ Concentration units are ug/kg (ppm) on a dry weight basis.

b juantitation limit = 6.

C RPD = Relative percent difference.

d This compound has a quantitation limit of 2 times that listed.
€ ND = Not detected.
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TABLE 5-27. SARM IV EXPERIMENTAL RUN 3, 2 wmm TO 250 um SOIL FRACTIQNb
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FOR VOLATILE ORGANICS®®":C

Concen-
tration Concen~ Percent Concen- Percent
spike Sample tration re- tration re- d
Compound added result MS covery MSD covery  RPD
Acetone 15,000 6,600 12,000 36 13,000 43 18
1,2-Dichloroethane 3,100 <310e 3,300 102 3,200 99 3.0
(140)
Tetrachloroethane 3,100 1,800 5,200 106 6,300 142 5.6
Ethyl benzene 7,400 17,000 28,000 149 36,000 257 53
Chlorobenzene 3,100 1,800 4,300 100 5,700 126 23
Styrene 3,100 5,100 8,900 123 11,000 190 43
Xylenes 3,100 32,000 38,000 194 51,000 613 104
""" ° & Concentration units are pg/kg (ppm) on a dry weight basis.

b quantitation Timit = 310.
© Moisture = 19.27.
d RPD = Relative percent difference.

€ < = Detected but at a level less than the quantitation 1imit. Values in
parentheses are estimated.

T
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TABLE 5-28. SARM I EXPERIMENTAL RUN 1, 2 mm TO 250 um SOIL FRACTION b
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FOR SEMIVOLATILE ORGANICS®®

Concen-
tration Concen- Percent Concen- Percent
spike Sample tration re- tration re-
Compound added result MS covery MSD covery RPD®
Pentachloro- 14,000 (MS) 5,100 4,300 =5,7 5,600 3.3 750
phenol 15,000 (MSD}
Anthracene 56,000 (MS) 100,000 120,000 36 200,000 164 130
61,000 (MSD)
Bis(2-ethyl- 28,000 (MS) 44 000 49,000 18 63,000 61 110
hexyl) 31,000 (MsD)

phthalate

@ Concentration units are ya/kg (ppm) on a dry weight basis.
b Percent moisture = 19.12.
© RPD = Relative percent difference.

TABLE 5-29. SARM IV EXPERIMENTAL RUN 3, 2 mm TO 250 um SOIL FRACTION

SOIL MATRIX SPIKE/MATRIX SPIKE

DUPLICATE RECOVERY FOR SEMIVOLATILE ORGANICS®:PsC
Concen-
tration Concen- Percent Concen- Percent
spike Sample tration re- tration re- d
Compound added result MS covery MSD covery RPD
Pentachloro- 145,000 71,000 67,000 0 70,000 0 -
phenol
Anthracene 579,000 1,400,000 680,000 0 410,000 0 -
Bis{2-ethyi- 289,000 25,000 180,000 54 190,000 57 5.4
hexyl)
phthalate

® Concentration units are ug/kg {(ppm) on a dry weight basis.
b Percent moisture = 19.27.

 Quantitation limit = 12,000.

d RPD = Relative percent difference.
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eétimated or aﬁticipated to fall within a certain range prior to preparation
of the spike standard. This situation is particularly evident in the semi-
volatile organic MS/MSD results presented in Tables 5-28 and 5-29. In general,
both the precision, expressed as relative percent difference, and the accuracy,
expressed as percent recovery, are low for the semivolatile organic data.
Therefore, caution should be used in interpreting the semivolatile organic
data, especially in drawing detailed conclusions concerning contaminant
removal efficiencies from the soil-washing experiments,

The TCLP analyses were performed under separate contract, and therefore,
a full QA/QC discussion of the TCLP data will be included in a separate
report which will cover all the TCLP data from the five technologies that
tested the SARMS (soil washing, thermal desorption, incineration, KPEG or
chemical treatment, and stabilization/solidification). Matrix spikes,
duplicate analyses, laboratory blank analyses, cnd extraction blank analyses

were performed on the TCLP samples. The results of these QA/QC analyses can

be found in Appendix D of this report.
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APPENDIX A
BENCH-SCALE EXPERIMENTS ON SARM BLENDING

The overall objective of the bench-scale SARM blending was four-fold:

1) To "fine-tune" the clean soil matrix to meet specified criteria

2) To determine a methodology for bench-scale SARM blending;

3) To determine the clay mineralogy of the clean soil matrix; and

4) To determine procedures for full-scale blending.
The "fine-tuning" of the clean soil matrix was accomplished through the prep-
aration of a series of soil mixes and analyses of critical soil characteris-
tics (identified in Subsection 2.1). The determination of the bench-scale
SARM blending methodology involved identification of mixing apparatus and
establishing the order in which the chemical contaminants/analytes would be
mixed together and then blended with the soil. Selection of the clay miner-
alogy was based on the results of blending the contaminants with several clay
types and observation of the changes that occurred such as alteration of
cation exchange capacity.

Once the first three objectives were met, an effort to meet the fourth
objective of determining the full-scale blending procedures was begun. The
order and method(s) of mixing chemicals and soil components, and determining

the quantity of each chemical necessary to reach the target contaminant/ana-

Tyte levels was determined at this time.

BENCH-SCALE IMPLEMENTATION
The soil mixing, chemical and soil blending, and sample preparation

associated with the four objectives of the bench-scale study were conducted
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in PEI's laboratory in Cincinnati, Ohio. The actual analyses of the soil
samples that were prepared over the course of the bench-scale study were
performed by the laboratories of:

° Soil and Material Engineers (SME),
Fairfield, Ohio

° H.C. Nutting Company,
Cincinnati, Ohio

° University of Cincinnati,
Cincinnati, Ohio

° Bowser-Morner, Inc.,
Dayton, Ohio

° Western Research Institute (WRI)
Laramie, Wyoming

° U.S. EPA Center Hill Facility,
Cincinnati, Ohio

Equipment, supplies, and materials necessary to complete the bench-scale
activities are presented in “able A-1, including the source of each item.

The chemicals to be used for the bench- and full-scale operations were
purchased and (with the exception of PCP) were delivered by their respective
suppliers directly to the U.S. Environmental Protection Agency, Center Hill
Research Facility (Table A-2). Upon delivery, all chemicals were immediately
placed in a flammable materials storage cabinet designated for this project
by Center Hill staff. The metal compounds were not initially intended to be
placed in the storage cabinet, but after determining that there was suffi-
cient space, all chemicals were stored in this locked cabinet. Once all the
necessary chemicals had arrived, the quantity of each chemical needed for
bench-scale work (Table A-2) was measured out and placed in containers for
transport to the PEI laboratory. The portions of organic chemicals brought

to the laboratory were placed in a flammable materials storage cabinet where
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TABLE A-1. LIST OF EQUIPMENT AND LABORATORY A#PARATUS

Item Quantity Source
Analytical balance (0.01 and 0.001 g) 2 PEI
EP toxicity extraction mixing apparatus 1 PEI
500-g glass sample containers with Teflon 35 Fisher Scientific,
seals and lids Cincinnati, Ohio
Fume hood 1 PEI
Glass spray bottles 5 PEI
Pipettes 20 PEI
2.5-gallon glass jars with lids 2 PEI
l1-gallon plastic jars 10 PEI
Glass rods 5 PEI
Graduated cylinders 2 Fisher Scientific,
Cincinnati, Ohio
Scupulas 10 PEI
Soil scoops 3 PEI
Fireproof waste receptacle 1 Fisher Scientific,
Cincinnati, Ohio
55-gallon steel drum 1 Queen City Barrel,
Cincinnati, Ohio
1-galion PVC buckets with lids 10 PEI
- Laboratory tissue (Kimwipes) 1 box PEI
- Vermiculite 5-gallon PEI
container
~ Spill pads 2 boxes PEI
Organic vapor analyzer (OVA) equipped 1 PEI
with portable GC
Flammable materials storage cabinet 1 PEI
Health and safety personal protective gear a PEI
and associated equipment
A]conoxb 0.5 gallon Fisher Scientific,
Cincinnati, Ohio
Bottle brush 1 PEI
Deionized water supply - PEI

a Discussed and itemized in Subsection 3.2.6.

b Detergent used for decontaminating equipment and laboratory apparatus.
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TABLE A-2. CHEMICAL QUANTITIES FOR BENCH SCALE

Approximate quantityb

Chemical? (grams) Source
Volatiles
Ethylbenzene 15 Kodak
Xylene 38 Herbert-Verkamp-Calvert

1,2-Dichloroethane
1,1,2,2-Tetrachloroethene

Kodak
Herbert-Verkamp-Calvert

Acetone 31 Herbert-Verkamp-Calvert
Chlorobenzene® 0 Herbert-Verkamp-Calvert
Styrene 1 Kodak
Semivolatiles
Anthracene 60 Ruetgers Nease
Pentachlorophenol 9 Sigma or Curtin Matheson
Bis (2-ethylhexyl)phthalate 23 Kodak
Metals
Lead (PbSO4) 184 Eagle Picher
Zinc (Zn0) 252 Herbert-Verkamp-Calvert
Cadmium (CdSO4) 21 Aldrich
Arsenic (A5203) 6 Aldrich
Copper (CuSO4) 335 Herbert-Verkamp-Calvert
Chromium (Cr203) 20 Aldrich
Nickel [Ni(N03)2] 28 Aldrich

Total 1027

A1l organic chemicals to be used in the bench-scale studies will be stored
in a flammable materials storage cabinet and used only in a fume hood
equipped with a single-pass exhaust system.

Chemical quantities shown here represent 2 times the amount of each chemi-
cal that is expected to be used during bench-scale activities. The extra
quantities will serve as reserves. All unused chemicals will be returned
to the Center Hill facility, to the full- sca]e stock, upon completion of
the bench-scale operation.

Chlorobenzene was not available for bench-scale study.
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they were stored for the duration of the bench-scale operation. The metal
compounds were stored in a designated storage area in clase proximity to the
work area.

Extreme care was taken at all times in handling chemicals during the
bench-scale activities in order to minimize the potential for chemical re-
leases to the surrounding laboratory facilities. Appropriate chemical re-
lease prevention and response procedures, and health and safety protocol was
followed, and no spills or exposures were incurred during bench-scale activi-
ties.

A1l wastes generated during the bench-scale operation, e.g., contam-
inated wipes, contaminated soil, expendable protective equipment, etc., were
placed in a fireproof waste receptacle. At the completion of the bench-scale
work, the accumulated wastes were transported to the Center Hill facility,
where they were containerized along with wastes from the full-scale opera-
tion. All quantities of chemicals not used during bench-scale work were
transported back to the Center Hill facility for use during full-scale blend-
ing operations.

The prevention of chemical releases during the bench-scale operation re-
quired special chemical handling procedures. Of particulate concern was the
potential for releases of organic vapors within the organic prep laboratory
(extraction/preparation area of the PEI laboratory) where the bench-scale
fume hood is located. A release of this nature could potentially have con-
taminated laboratory facilities and other samples that were being analyzed in
other areas of the laboratory. To minimize the potential of this occurring
and to facilitate a quick response if it did occur, air monitoring was con-

ducted on a continuous basis during the bench-scale operation.
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A Century Model 128 Organic Vapor Analyzer (OVA, GC-equipped FID) was
used to monitor organic vapor concentrations both inside and outside the fume
hood. Initial background readings were.obtained in the organic prep labora-
tory prior to beginning work each day. The OVA was used in survey mode to
monitor ambient laboratory air continudusly with periodic readings being
obtained from within the fume hood. If the OVA readings had ever increased
significantly above the initial background level the instrument would have
been switched to GC mode and a strip chart of the GC output would have been
recorded. An attempt would have then been made to determine if the SARM
organic compounds being used were the cause of the increased readings. A1l
such measurements would have been summarized and submitted to the Laboratory
Manager at the end of the bench-scale study. In the event of a vapor re-
lease, the Laboratory Manager would have been notified immediately, at which
time the appropriate response would have been taken.

In addition to air monitoring, transport of chemicals within the labora-
tory was minimized by storing the organics in a flammable materials storage
cabinet located in close proximity to the fume hood. The inorganics were
also stored in close proximity to the fume hood. In this way, transport of
the chemicals through the laboratory complex was minimized, decreasing the
potential for releases. All chemicals that were transported to and from the
bench-scale work area were carried in secondary containment vessels

Staff conducting the bench-scale activities wore Level C protective
clothing, including Tyvek coveralls, safety glasses, and chemical-resistant
gloves suitable for the materials being handled (viton and/or butyl rubber).
Air purifying respirators equipped with combination high-efficiency particu-
late/organic vapor cartridges (replaced once each day, at a minimum) were

kept on hand for use when necessary.
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The following subsections discuss the design and implementation of each
of the four phases used to meet the objectives of the bench-scale operation.

Phase 1 - Preparation of Clean Soil Matrix

The initial step (Phase 1) of the bench-scale work was the “"fine-tuning"
of the clean soil matrix to meet the criteria identified during the back-
ground research effort (see Subsection 2.1). The "fine-tuning” involved
numerous mixing exercises and laboratory analyses to determine the inherent
soil characteristics (grain size, TOC, pH, cation exchange capacity, and
mineralogy) of each soil sample differing in clay mineralogy and attempted
grain size distribution.

Eighty pounds of soil matrix components were delivered to PEI's analyti-
cal laboratory for use during the bench-scale activities. Table A-3 indi-

cates the source and quantity of each soil component.

TABLE A-3. SOIL COMPONENT QUANTITIES FOR BENCH SCALE

Approximate
Soil component quantity, 1b Source/location

Sand 20 Oeder Sand & Gravel Co./Morrow, OH
Silt 20 Oeder Sand & Gravel Co./Morrow, OH
Clay 18 a

- Ca - Montmorillonite (6) American Colloid Co./Skoky, IL

- Kaolinite (6) Charles B. Crgsta1 & Co./

Brooklyn, NY

- I11ite (Warren County) (6) Oeder Sand & Gravel Co./Morrow, OH
Topsoil 10 Qeder Sand & Gravel Co./Morrow, OH
Gravel (No. 9) 4 Oeder Sand & Gravel Co./Morrow, OH

4 Actual source location of montmorillonite is the State of Mississippi.
b Actual source location of kaolinite is the State of Georgia.

Based on the soils analyses that were performed, the following clean
soil recipe was selected for use during the next three phases of the bench-

scale study:
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Sand - 25 percent
Silt - 25 percent
Clay - 40 percent
Topsoil - 10 percent

o O o o

The gravel component was omitted from the bench-scale recipe because it was
found to cause severe problems with the mechanics of any bench-scale mixing
apparatus tested.

Four 1000-g batches of tested soil were prepared using the above recipe.
Each soil was prepared using a different clay mineral (mix) for the clay
fraction. The four clay mineralogies were:

1)  Illite

2) Montmorillonite

3) Kaolinite

4) Montmorillonite/kaolinite.
In addition to these four soils, 1000 g of sand and 1000 g of the illitic
clay were placed in two separate, labeled jars. Having done this, the four
soils and two soil components were transferred to the laboratory fume hood

area, where all remaining bench-scale work was conducted.

Phase 2 - Determination of SARM Blending Methodology

Phase 2 of the bench-scale study was divided into four steps: 1) iden-
tification of the soil/chemical blending apparatus to be used in the labora-
tory, 2) determination of the physical compatibility of the chemical contam-
inants being used and how they would be blended with the soil material,

3) determination of the overall methodology for blending (e.g., whether thg
chemicals would be added to the soils or vice versa, the order and method of
chemical application, etc.), and 4) determination of blending equipment and
methods to be used for full-scale soil mixing.

Step 1: The device selected for blending soils and contaminants during

bench-scale study was the mixing apparatus for the EP Toxicity extraction
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procedure. Figure A-1 shows a schematic diagram of this mixing device, It
consisted of a 2-liter stainless-steel canister, retrofitted with a plexi-
glass cover, and a motorized, vertical shaft to which two stainless-steel
blades were attached.

Step 2: The chemicals that could be premixed together were identified
based on solubility and compatibility, and the order that mixtures of chemi-
cals could be blended into the soil material was determined. This was accom-
plished by reviewing the compatibility and solubility of the chemicals being
used (Tables A-4 and A-5), followed by determining whether compatible chemi-
cals could be mixed together to form a homogenous mixture. The quantity of
each chemical used in this mixing exercise was proportional to the total
quantity of each chemical that would be used in the soil/chemical blending
exercises during the later phases of bench-scale testing.

The results of this work indicated that there would be four separate
chemical additives to be blended with the soil material: three mixtures (two
liquid and one dry) and one single, dry chemical. These four additives were
as follows:

[}

An aqueous solution of nickel nitrate [Ni(NO,;)], copper sulfate
(CuS0,), and cadmium sulfate (CdSO,).

A dry mixture of arsenic trioxide (As,0;), lead sulfate (PbSO,),
zinc oxide (Zn0), and chromic oxide (Cr,0,).

A solution of ethylbenzene, xylene, 1,2,-dichloroethane, 1,1,2,2-
tetrachloroethylene, acetone, styrene, pentachlorophenol, and
bis(2-ethylhexyl)phthalate; and

=4

Anthracene, as a dry additive.
The next portion of Phase 2 of the bench-scale work was conducted to
determine:

o

Whether chemicals should be added to the soils, or soils added to
the chemicals
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Figure A-1. Bench-scale SARM sample blending apparatus.
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TABLE A-5. BDAT SARM SAMPLE CHEMICAL SOLUBILITIES

Solvent?

Chemical Water Acetone Xylene Alcohol
Anthracene I S S S
Pentachlorophenol SL S S S
Bis(2-ethylhexyl)phthalate I S S S
Ethylbenzene I S S S
Xylene I S X S
1,2-Dichloroethane SL S S S
1,1,2,2-Tetrachloroethene I/SL S VS VS
Acetone S X S S
Chlorobenzene I S S S
Styrene I S ) S
Lead sulfate (PbSO4) SL I I I
Zinc oxide (Zn0) I I I I
Cadmium sulfate (3Cd$04-8H20) S 1 I I
Arsenic trioxide (A5203) SS I I I
Copper sulfate (CuSO4-5H20) S 1 I SS/1
Chromic oxide (Cr203) I I I I
Nickel nitrate [Ni(NO3)2] S/VS I 1 S

4 1 = Insoluble
SL = Slightly soluble
= Soluble

Very soluble
Not applicable

Source: Based on the MERK Index, 10th edition, 1983 and the Con-
densed Chemical Dictionary, 10th edition, 1981.
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Whether chemicals should be applied to certain soil fractions

(e.g., to the sand or clay fraction) before be1ng blended with the
remainder of the soil matrix

The method of chemical application to the soil (e.g., sprayed,
poured)

The order of application (e.g., organics first, followed by metals,
or visa versa)

This portion of the bench-scale study used water to simulate the solu-

tions instead of using the actual chemicals. Determinations were made by

following the nine-run sequence (A through I) listed below:

A.

"Mixed" soil was placed in the mixing apparatus, the motor turned
on, and water poured onto the soil as the blades were turning

- Results Recorded -
Clay component was placed in clean mixing cannister, the motor
turned on, the water poured onto the clay as the blades were turn-
ing, then the remaining soil compounds added to wet clay material
with the blades still turning

- Results Recorded -
Sand component was placed in clean cannister, the motor turned on,
the water poured onto the sand as the blades were turning, then the
clay added to the wet sand as the blades turned

- Results Recorded -
"Mixed" soil was placed in the mixing apparatus, the motor turned
on, and the water applied to the soil as tiny droplets while the
blades were turning

- Results Recorded -
Clay component placed in the clean mixing cannister, the motor
turned on, the water applied to the clay as tiny droplets as the
blades turned, then the sand was added to the wet clay material
with the blades still turning

- Results Recorded -
Sand component placed in the clean cannister, the motor turned on,
the water applied to sand as tiny droplets as the blades turned,
then the clay was added to the wet sand as the blades turned

- Results Recorded -
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G. Water placed in clean cannister, motor turned on, and mixed soil
. added while the blades turned.

- Results Recorded -~

H. Water placed in clean cannister, the motor turned on, and the clay
component added as the blades turned

- Results Recorded -

I. Water placed in clean cannister, the motor turned on, and the sand
component added as the blades turned

- Results Recorded -
The results of the mixing sequence outlined above, indicated the follow-
ing:

1) There was no difference in the end products between Runs A, B, and
C or between D, E, or F, i.e.: it did not matter to which soil
component(s) the water was added, the resulting samples were simi-
lar. :

2) There was a difference in the "balling-up” effect of the soil
between Runs A, B, and C and Runs D, E, and F. The soil balled-up

. to a much less degree when the water was applied as tiny cdiruplets.

3) The balling-up effect was much greater during Runs G, H, and I when
the soil was added to the water, than during the six other runs.

As the results of these bench-scale activities, the following blending
methodology was selected:

° Chemicals would be added to the mixed soil (gravel-component not
included) as blades turned

° Liquid mixtures would be applied to the soil as tiny droplets

° The inorganic chemical mixtures would be added before the liquid
organics

° Each sample prepared would be mixed for approximately 2 minutes

The final portion of Phase 2 involved the test mixing of soil and gaso-

3 3

line in a small 3-ft” mortar mixer that was identical in design to the 16-ft
mixer that was selected for the fuli-scale SARM blending operation. The

. objective of this effort was: 1) to determine the degree of volatilization
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that would occur during full-scale activities, 2) to determine the actual

quantity of soil material that could be mixed per batch,-and 3) to determine
the consistency of the soil when mixed with different amounts of liquid. The
results of this mixing exercise indicated that the mortar mixer operated well
with as much as 5 percent moisture without any balling up of the soil materi-
al, as found during earlier bench-scale mixing., A1l OVA readings taken over
the course of the day indicated that organic vapor levels inside the mixer
were greater than the Lower Explosive Limit (LEL).

Phase 3 - Determination of Clay Fraction

The determination of the mineralogy of the clay fraction for the final
soil matrix was based on the results of analyses of soil properties performed
on both "clean" and contaminated soil samples that differed only in clay
mineralogy. The four clay mineralogies that were used for the samples were

as follows: .

1) Warren County Clay (illite)

2) Montmorillonite (Ca-based)

3) Kaolinite

4) Montmorillonite/Kaolinite
The objective of this phase was to identify the clay mineralogy that 1) ex-
hibited a moderate cation exchange capacity (CEC of 30 to 50 meq/100 g), and
2) whose inherent properties, in particular its crystalline structure, ex-
hibited the least amount of change due to the application of contaminants.

The initial step of Phase 3 involved the measurement of 500-g of four
“clean" soil samples, with the only variable being the clay mineralogy. Each
sample was taken from the 1000-g batches prepared and stored during Phase 1
of the bench-scale work. Next, the chemical mixtures determined in Phase 2

were prepared and added to form 500 g of soil contaminated at the high con-

taminant levels (20,000 ppm total organics and 50,000 ppm total metals). The .
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individual chemical quantities needed were calculated through the use of a
computer program developed specifically for the BDAT pﬁpject. The program
was used throughout the bench-scale work to determine the quantities of
chemicals that were theoretically needed to produce desired levels of con-
taminants, based on soil quantities and the given chemical proportions and
purities. Based on this computer program, the individual chemical quantities

needed to achieve high contaminant levels in 500 g of soil were as follows:

Quantity
Chemical (grams)
As,0; (As) 0.330
3Cds0, + 8H,0 (Cd) 1.141
Cr,0, (Cr) 1.096
CuS0, -+ 5H,0 (Cu) 18.664
PbSO, (Pb) 10.244
Ni(NO;), (Ni) 1.556
Zn0 (Zn} 14.003
Ethylbenzene 0.800
Xylene 2.050
1,2-Dichloroethane 0.150
1,1,2,2-Tetrachloroethene 0.150
Acetone . 1.700
Chlorobenzene (Not available for
bench-scale work)
Styrene 0.050
Anthracene 3.250
Pentachlorophenol 0.50
Bis(2-ethylhexyl)phthalate 1.25

The above quantities of chemicals were blended with each of the four
soil samples by the method determined earlier during bench-scale testing.

Once the mixing of the four samples was complete, each sample was split
into two 250-g samples for subsequent physical and chemical analysis. One
250-g sample of each contaminated soil was then sent to H. C. Nutting, in
Cincinnati, Ohio, for CEC analysis, while the other sample split was sent to
Bowser-Morner, in Dayton, Ohio, for X-ray defraction analysis. The results
of these analyses were ultimately compared to the results obtained earlier on

similar "clean" samples. Upon review of the results of these analyses, the
A-17




EPA and extramural peer review committee was partial toward the montmoril-
Tonite/kaolinite clay combination; however, there was some question about the
accuracy and precision of the numbers, and therefore it was decided that
additional CEC analyses should be run.

At this point, the overall approach for preparing the soil material was
modified as a result of a suggestion made by consultant, Ms. Muriel Waller.
Initially, all the soil samples were prepared on a weight percentage basis,
i.e., 25 percent sand was calculated based on the weight of the sand. The
new approach included the preparation of the soil matrix by volume percentage
instead of by weight. The suggestion to modify the approach for mixing the
clean soil was prompted by the visual inspection of the weight percentage
samples which contained a very large amount of clay because of the clay's
relatively low density. The change to volume percentages decreased the
amount of clay material present in the samples and produced a much more
realistic soil texture. Three additionzl clean soil samples were prepared by
volume percentages and were submitted (in triplicate) for CEC and grain size
analysis.

The clean soil matrix recipe that was finally agreed upon by the project
peer review committee following review of the additional analytical results

is presented in Table A-6 in terms of both volume and weight percentages.

TABLE A-6. FINAL CLEAN SOIL MATRIX RECIPE

Soil
component Volume % Equivalent wt. %
Sand 20.0 31.4
Gravel 5.0 5.7
Silt 25.0 28.3
Topsoil 20.0 19.8
Clay 30.0 14.8

- Montmorillonite (7.5) (5.4)

- Kaolinite (22.5) (9.4)
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Phase 4 - Determination of Full-Scale Blending

The primary objective of Phase 4 was to determine the actual quantity of
each chemical that would be required to achieve the following four SARM
concentrations under full-scale conditions:

1. High levels of organics (20,000 ppm volatiles plus 10,000 ppm
semivolatiles) and low levels of metals (1,000 ppm total metals).

2. Low levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and low levels of metals (1,000 ppm total metals).

3. Low levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and high levels of metals (50,000 ppm total metals).

4, High levels of organics (20,000 ppm volatiles plus 10,000 ppm
semivolatiles) and high levels of metals (50,000 ppm total metals).

The target concentrations for individual chemicals can be found in Table 2-1
of the main text. '

The objectives of this task were met by preparing a series of spiked
soil samples using varying concentrations of the designated chemicals. Two
separate series of samples were prepared under this phase of the bench-scale
study. The first series consisted of six samples; three high organics/high
metals samples and three low organics/low metals samples. This first series,
however, was prepared before the decision had been made to modify the ap-
proach for preparing the clean soil (volume percentage vs. weight percent-
age). As a result, it was thought best to discard the first series and
re-spike new samples consisting of the selected soil matrix. ‘

The second series consisted of nine soil samples, all spiked to high
organics/high metals levels; three at 100 percent, three at 120 percent, and
three at 140 percent of the theoretical target concentration levels. Samples
were prepared by the previously determined methods and submitted for analysis
in triplicate to increase understanding of 1) analyte recoveries, and 2) the
precision and accuracy of the laboratory results.
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These samples were prepared by spiking three 750-g batches of soil at
100 percent, 120 percent, and 140 percent, respectively. .Table A-7 presents
the individual chemical quantities that were added to each 750-g batch of
soil. Each batch was divided into three 250-g samples for analysis. Analy-
ses were conducted at the Western Research Institute (WRI) laboratory in
Laramie, Wyoming; results are shown in Table A-8. From the results of these
analyses, the doses of chemicals required to formulate each of the four SARMs
on the full-scale level were determined. The selected doses are presented in
Table A-9. A more detailed discussion of the analytical results from this
soil-spiking experiment can be found later in this Subsection.

TABLE A-7. SARM CHEMICAL QUANTITIES FOR DETERMINATION OF
FULL-SCALE BLENDING PROCEDURES (grams)

SARM (4) (hi-hi levels)?

Target

b b b concentra-

Batch 1 Batch 2 Batch 3 tion (ppm)

Chemical 100% 120% 140% @ 100% dose
Ethylbenzene 1.200 1.44 1.68 3,200
Xylene 3.075 3.69 4.305 8,200
1,1,2,2-Tetrachloroethylene 0.225 0.270 0.315 600
Chlorobenzene 0.150 0.180 0.210 400
Acetone 2.550 3.060 3.570 6,800
1,2-Dichloroethane 0.225 0.270 0.315 600
Styrene 0.075 0.090 0.105 200
Anthracene 4.875 5.850 6.825 6,500
Bis(2-ethylhexyl)phthalate 1.875 2.250 2.625 2,500
Pentachlorophenol 0.750 0.900 1.050 1,000
Pb (as Pb SO,) 15.366 18.439 21.512 14,000
Zn (as Zn0) 21.003 25.204 29.442 22,500
Cd [as 3Cd(S0,)-8H,0] 1.710 2.052 2.394 1,000
As (as As,0,) 0.492 0.590 0.689 500
Cu (as CuS0,) 27.990 33.588 39.186 9,500
Ni [as Ni(NO,)+6H,0] 2.334 2.801 3.268 1,000
Cr (as Cr,0,) 1.644 1.973 2.302 1,500

8 Wi-hi = 20,000 ppm volatile organics, 10,000 ppm semivolatile organics, and

50,000 ppm inorganics; percentage refers to the percentage of contaminants
to their predesignated proportions, that were added to the soil to theoret-
ically meet the desired contaminant levels.

b Quantities based on 750-g batches.
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TABLE A-8. SPIKED SOIL SAMPLE ANALYSIS RESULTS (ppm)

Sample identification and dosage batches

Hi-Hi
100% dosage 120% dosage 140% dosage target
levels
Contaminant B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 (100%)
Volatiles
Ethylbenzene 2,300 2,100 2,800 4,100 3,300 2,100 4,500 6,300 4,500 3,200
Xylene 3,500 3,200 4,400 6,300 5,100 3,300 6,900 9,700 6,900 8,200
Tetrachloro- 240 210 290 420 330 200 490 690 460 600
ethylene
Chlorobenzene 200 180 240 360 290 180 400 560 400 400
Acetone 2,700 2,500 2,000 2,300 2,300 1,900 3,500 3,800 3,700 6,800
1,2-dichloro- 180 130 170 280 190 120 350 470 340 600
ethane
Styrene <63 <63 <100 <100 <100 <100 <120 <170 <170 200
Semivolatiles
Anthracene 5,800 3,800 6,000 5,500 4,600 4,500 4,400 4,400 4,600 6,500
Bis (2-ethyl- 610 1,600 1,500 1,100 1,600 1,800 2,300 2,500 2,800 2,500
hexyl) phthal-
ate
Pentachloro- 320 560 550 470 630 790 790 730 790 1,000
pheno!
Metals
Lead 13,700 11,100 10,800 14,400 15,200 15,400 15,200 14,700 21,500 14,000
linc 18,100 16,300 15,500 21,500 22,100 22,400 23,600 22,900 24,500 22,500
Cadmium 880 598 543 863 1,760 862 852 779 871 1,000
Arsenic 393 270 274 232 446 420 466 428 428 500
Copper 9,870 5,920 5,220 9,010 9,250 8,790 8,200 7,720 8,420 9,500
Nickel 524 367 336 549 550 537 516 483 521 1,000

Chromium 7 6.6 6.8 5.5 6.9 7.4 7.2 13.6 1.9 1,500




TABLE A-9. FULL-SCALE CHEMICAL DOSES

Dose %
Chemical ) (of theoretical)
Ethylbenzene 120
Xylene 120
Tetrachloroethylene 140
Chlorobenzene 140
Acetone 175
1,2-dichloroethane 167
Styrene 500
Anthracene 100
Bis(2-ethylhexyl)phthalate 140
Pentachlorophenol 100
Pb (as Pb SO,) 120
Zn (as Zn0) 120
Cd [as 3Cd(SO,)+8H,0] 130
As (as As,0,) 150
Cu (as CuS0,) 140
Ni [as Ni(NO3)-6H,0] . 120
Cr [as Cr(NO5),+9H,0] 100

@ Changed form of Cr from Cr,0, to Cr(NO,), because Cr,0; was
virtually insoluble during the ana]ytica? procedure and only
detectable at very low ppm levels (see Table A-13).

DOCUMENTATION AND RECORDKEEPING

A1l activities associated with the bench-scale study were documented and
detailed records were kept for all sample analyses performed. A logbook was
used to note times, procedures, ptoblems that occurred, and solutions or
changes made during the BDAT bench-scale effort. Individual files have been
maintained on the six outside laboratories that were performing soil analyses
over the course of the project. The project files contain Taboratory-specific
telephone conversation notes, scheduled analyses, discussions of any problems

that arose, purchase order requisitions, and invoices.
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BENCH-SCALE STUDY ANALYTICAL RESULTS

During the bench-scale study, two basic sets of an§1ytica1 data were
generated: 1) inherent soil characteristic data (used in determining what
the constituents of the clean soil matrix would be), and 2) chemical concen-
tration data (used to determine the quantity of each chemical needed to
achieve target contaminant levels). The following section presents the
analytical data generated over the course of the bench-scale study and high-
lights those data that significantly affected the outcome of this phase of
the BDAT SARM project.

Inherent Soil Characteristics

Over the course of the bench-scale study, six different laboratories
performed analyses on varjous mixed soils and soil components. Table A-10
identifies the type and number of analyses performed by each laboratory. A
total of 59 samples were analyzed for the purpnse of identifying soil com-
ponents and determining the component proportions needed to formulate the
desired clean soil matrix. The three most critical soil parameters examined
during this effort were clay mineralogy, grain size distribution, and cation
exchange capacity. Tables A-11, A-12, and A-13 present analytical results
for samples of individual soil components, mixed soils prepared by weight
percentages and mixed soils prepared by volume percentages, respectively.
The 3-V-D sample series presented in Table A-13 represents the selected clean
soil matrix composition and its inherent characteristics. The selection of
the final clean soil matrix was based oh review of all analytical results;
however, the deciding factors in the final examination were cation exchange

capacity, and the texture of the soil.
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TABLE A-10.

BENCH-SCALE SAMPLE ANALYSIS

Laboratory

Analysis and number of samples

XRD

CEC

Toc?

pH

Moisture
content

Grain size
distribution

Hit
List

1. Soils and Materi-
als Engineers
(SME)

2. H.C. Nutting Co.

3. University of Cin-
cinnati

4., Bowser-Morner,
Inc.

5. Western Research
Institute (WRI)

6. U.S. EPA Center
Hill Facility

Total

8

20

20

4

4

2

16

21

a TOé = Total organic content. .
b The "Hit List" analysis includes analysis for only those volatiles, semi-

volatiles, and metals that were applied to the samples.
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TABLE A-11. BENCH-SCALE ANALYTICAL RESULTS -
INDIVIDUAL SOIL COMPONENT CHARACTERISTICS

Parameters
Sample Sample Analysis Gravel Sand Silt Clay CEC
0 composition performed Laboratory % % % % meq/1000 g Mineralogy
8 Ilite Grain size® SME 0 53 44 3
8-CH Illite Grain size CH 0 58 25 17
B-RR  [11ite Grain size SMB 2 58 31 9
E Nite Na-CECC HCN 0.8
A Ilite xr0% uc 64% i1lite; 19%
mixed-layer; 17%
chlorite
WC [Mite Grain size SME 8.8 32.8 50.4 8.0
10 Ca-montmoril- Grain size SME 0 11 65 24
lonite
10-CH Ca-montmor:l- Grain size SME 0 12 43 45
Tonite
8 Ca-Montmoril- XRD uc 100% Ca-Smectite
lonite
F Ca-Montmoril- Na-CEC HCN 46.4
lonite
11 Kaolinite Grain size SME 0 0 30 70
[o Kaolinite XRD uc 94% kaolinite; 6%
illite
11-CH Kaolinite Grain size CH 0 0 10 9.0
S Silt Grain size SME 0 2.1 92.0 5.1
D Kaolinite/mont- XRD ucC §2% kaolinite;
morillontte 42% smectite;
6% illite

3 SME = Soil and Materials Engineers; CH = U.S. EPA Center Hill Facility; HCN = H.C. Nutting Co.; UC = University
of Cincinnati.

b Grain size analysis based on weight percentages.
€ CEC = cation exchange capacity; Na refers to it being a sodium-based ASTM analysis.
4 xrp = X-ray defraction analysts.

A-25




92-v

TABLE A-12.

MIXED SOILS PREPARED BY WEIGHT PERCENTAGES

BENCH-SCALE ANALYTICAL RESULTS -

Parameters
Moisture
Sample Sample Analysis a Gravel Sand Silt Clay CEC ToC content,
iD composition performed Laboratory 4 1 1 b3 meq/100 g Mineralogy mg/kg pH 1
3 30X illite, 30% Grafn size, pH, SME 0.€ 36.0 52.4 11.0 3.03 7.9 10.4
silt, 20X sand, T0C, moisture
5% gravel, 15% content
topsofl
Ca-CeC HCN 22.311 (ca)
Na-CEC 17.337 (Na)
5 30% montmoril- Grafin size, pH, SME 0.6 32.2 51.2 16.0 3.63 8.0 12.6
Tenite, 30% silt, TOC, moisture
20X sand, 5%
gravel, 15% Ca-CEC HCN 23.015
topsoil
5-CH 30% montmortl- Grain size CH 0 31 42 27
lenite, 30% silt,
20% sand, 5%
gravel, 15%
topsoil
6 30% kalonite, 30% NKa-CEC HCN 14,945
silt, 20% sand,
10% gravel, 10%
topsoil
7 30% kaolinite/ Na-CEC HCN 37.065
montmorillonite,
30% siit, 20%
sand, 10% gravel,
10% topsoil
9 40% illite, 20% Grain size SME 4 70 23 3
silt, 25% sand,
5% gravel, 10% !
topsoil
9RR 40% illite, 20% Grain size SME 1 56 35 8
silt, 25% sand,
5% gravel, 10%
topsoil
9-CH 40% illite, 20% Grain size CH 0 58 27 15

siit, 25% sand,
5% gravel, 10%
topsoil

(continued)
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TABLE A-12 (continued)

Parameters
i i Moisture
Sample Sample Analysis a Gravel Sand Silt Clay CEC Toc content,
1D composition performed Laboratory % 3 b3 % meq/100 g Mineralogy mg/kg  pH 1

1-8 a 40% montmoril- Na-CEC HCN 24.1
spiked)” lonite, 25% silt, XRD 8M Clay unchanged

25X sand, 10%

topsoil
2-8 40% kaolinite, Na-CEC HCN 49.3
(spiked) 25% silt, 25% XRD BM Clay unchanged

sand, 10% top-

soil
3-8 40% kaolinite/ Na-CEC HCN 37.7
(spiked) montmorillanite, XRD BM Clay unchanged

25% silt, 25%

sand, 10% topsoil
4-8 40% illite, 25% Na-CEC HCN 15.9
{spiked) 251 silt, 25% XRD BM Clay unchanged

sand, 10% top-

soil

a Samples 1-B through 4-8 were spiked with high organics/high metals concentrations of chemicals to determine effect of chemicals on CEC and
mineralogy by comparing with clean sample results; objective was to select clay for clean sofl matrix.

BM - Bauser-Mourner, Inc., performed XRD on contaminated samples.



TABLE A-13.

BENCH-SCALE ANALYTICAL RESULTS -

MIXED SOIL PREPARED BY VOLUME PERCENTAGES

Sample
10

Sample
composition

Analysis
performed

Parameters

Labor’- Gravel Sand Silt Clay CEC

tory

2 4 3 %

(meg/100g)

TOC
mg/kg  pH

1-v-D-1

1-v-D-2

1-v-0-3

1-v-D-4

1-v-0-5

2-¥-0-1

2-¥-D-2

2-¥-D-3

2-v-D-4

2-v-D-5

3-v-0-1

3-v-D-2

3-v-0-3

3-V-0-4

3-v-D-5

0.5 part gravel, 2.5 pt.
sand, 2.5 pt. silt, 3.0
pt. clay (50/50; m/k)
1.5 pt. topsoil

0.5 part gravel, 2.5 pt.
sand, 2.5 pt. silt, 3.0
pt. clay (50/50; m/k}
1.5 pt. topsoil

0.5 part gravel, 2.5 pt.
sand, 2.5 pt. silt, 3.0
pt. clay {50/50; m/k}
1.5 pt. topsoil

0.5 part gravel, 2.5 pt.
sand, 2.5 pt. silt, 3.0
pt. clay (50/50; m/k)
1.5 pt. topsoil

0.5 part gravel, 2.5 pt.
sand, 2.5. pt. silt, 3.0
pt. clay (50/50; m/k)
1.5 pt. topsoil

0.5 pt. gravel, 1.0 pt.
sand, 2.5 pt. silt,

4.0 pt.
2.0 pt.

0.5 pt.
sand, 2.
4.0 pt.
2.0 pt.

0.5 pt.
sand, 2.
4.0 pt.
2.0 pt.

0.5 pt.
sand, 2.
4.0 pt.
2.0 pt.

0.5 pt.
sand, 2.
4.0 pt.
2.0 pt.

0.5 pt.
sand, 2.
3.0 pt.

0.5 pt.
sand, 2.
3.0 pt.

0.5 pt.
sand, 2.
3.0 pt.

0.5 pt.
sand, 2.
3.0 pt.

0.5 pt.
sand, 2.
3.0 pt.

clay (25/75; m/k)
topsoil

gravel, 1.0 pt.

5 pt. silt,

clay (25/75; m/k)
topsoil

gravel, 1.0 pt.

5 pt. silt,

clay (25/75; m/k)
topsoil

gravel, 1.0 pt.

S pt. silt,

clay (25775; m/k)
topsoil

gravel, 1.0 pt.

5 pt. silt,

clay (25/75; m/k)
topsoil

gravel, 2.0 pt.
5 pt. s1lt,
clay (25/75; m/k)

gravel, 2.0 pt.
5 pt. silt,
clay (25/75; m/k)

gravel, 2.0 pt.
5 pt. silt,
clay (25/75; m/k)

gravel, 2.0 pt.
5 pt. silt,
clay (25/75; m/k)

gravel, 2.0 pt.
5 pt, silt,
clay (25/75; m/k)

NA-CEC

Na-CEC

Na-CEC

Grain size

Grain size

Na-CEC

Na-CEC

NA-CEC

Grain size

Grain size

Na-CEC

Na-CEC

Na-CEC

Grain size

Grain size

HCN

HCN

HCN

SME

SME

HCN

HCN

HCN

SME

SME

HCN

HCN

HCH

SME

SME

40.4

29.6

10 39 37 14

HCN = H.C. Nutting Laboratory, Cincinnati, Ohio.
SME = Soi) and Materials Engineers Laboratory, Cincinnati, Ohio.
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Spiked Soil Contaminant Levels

Nine soil samples were spiked at three different dosage levels and
analyzed for the purpose of determining-the quantities of each chemical that
would be needed to meet the target contaminant concentration levels under
full-scale conditions. The specific chemical dosage added to each of the
three batches were previously presented in Table A-7, and the analytical
results from analysis of the nine samples (B-1 through B-9) were presented in
Table A-8. Samples B-1, B-2, and B-3 are triplicate samples prepared at 100
percent of the calculated dosage needed to theoretically achieve the desired
target levels for each contaminant (see far right column for targets).
Samples B-4, B-5, and B-6 were prepared at 120 percent of the theoretical
dose, and samples B-7, B-8, and B-9 at 140 percent of the theoretical &osage.
Based on the analytical results, the full-scale dosing procedures were devel-
oped and adjusted.

The data indicated that almost all the organics needed to be overdosed
20 to 40 percent above the theoretical dosage to achieve the desired residual
target levels. Acetone needed to be dosed at roughly 175 percent of theoret-
ical, and 1,2-dichloroethane at 167 percent of the theoretical to achieve the
desired levels.

Most of the residual metal concentrations were close to target at 120 to
140 percent of theoretical dosage, with two exceptions. Nickel residuals
measured only 40 to 50 percent of the desired level, regardless of dosage,
and chromium was only detectable at very low ppm levels. This poor result
for chromium was believed to be due to the form in which Cr was added (i.e.,

as Cr203 anhydrous, and insoluble in the acid digestion procedure used in
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sample preparation). To correct this situation, a more soluble Cr salt
Cr(NO3)3-9H20 was purchased for full-scale spiking. No cause for the low
nickel residual was determined.

The data also indicated that the styrene target level needed to be
increased from 200 ppm to 1000 ppm at the high level and 20 to 100 ppm at the
Tow level. This was necessary to make the styrene detectable during analy-
sis. (WRI advised that the sample dilution necessary for analysis of the

high levels of xylene made the styrene undetectable during analysis.
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APPENDIX B
STATISTICAL EVALUATION OF SARM HOMOGENEITY
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PEI ASSOCIATES, INC.

MEMORANDUM : .
10: Pat Esposito DATE: August 6, 1987
. Statistical Analysis of Soil Mixing Charles E. Zimmer
SUBJECT: Time Results FROM:
FILE: 3741-7-1 cc:

Quantities of zinc, copper and total organic compounds were added to 500
pounds of soil, and mechanically mixed for six minutes, after which six
samples were drawn at random for subsequent analysis. After 12 minutes and
again after 18 minutes six samples were drawn at random. Concentrations of
zinc, copper and total organic compounds, as determined by the PEI Analytical
Laboratory, are presented in Table 1.

STATISTICAL ANALYSIS PROCEDURES .

The data in Table 1 were analyzed by Analysis of Variance to determine
whether or not mixing time had an effect upon the average concentration of
any compounds. Further, Bartlett's Test was used to determine whether or not
the variability within sets of six samples was homogenous over the three
mixing times. See Attachment 1 for an explanation of these statistical
procedures.

STATISTICAL ANALYSIS RESULTS

Results of the Analysis of Variance and Bartlett's Test of Variance are
presented in Table 2 and 3. Based upon Analysis of Variance, the difference
between mean concentrations of zinc and copper for mixing times of 6, 12 and
18 minutes is not statistically significant. The overall mean concentrations
for the batch of soil are 16,068 mg/kg for zinc and 9,163 mg/kg for copper.
For total organic compounds ANOVA shows that the difference between means for
the three mixing times is statistically significant.
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TABLE 1. SOIL MIXING TIME RESULTS

Zinc, mg/kg Copper, mg/kg Total organic compounds, ug/gb
Mixing time - min, Mixing time - min. Mixing time - min.
6 12 18 6 12 18 6 12 18

16,083 15,801 18,262 9,589 9,799 9,744 2,490 13,300 9,390

12,766 18,481 14,010 8,412 11,191 8,238 3,010 2,410 9,930
11,876 14,373 16,956 6,923 9,326 9,678 1,350 3,960 7,260
17,463 17,150 12,896 9,974 10,105 7,583 3,540 9,540 14,000
16,555 15,738 15,842 10,707 10,001 9,694 2,080 6,160 3,590
10,725 11,974 16,276 7,100 7,113 9,752 5,470 3,690 5,160
Mean 14,245 15,586 15,374 8,784 9,589 9,115 2,990 6,511 8,221
Standard deviation 2,802 2,254 1,570 1,562 1,360 956 1,430 4,163' 3,727
Coefficient of 0.197% 0.145 0.102 0.178 0.142 0.105 0.478 0.639 0.453
variation
Overall mean 15,068 9,163 5,907
Standard deviation 2,254 1,317 3,330
Coefficient of 0.150 0.144 0.564
variation

a Coefficient of variation (CV) = standard deviation & mean.

b As purgeable organic carbon (POC). POC of uncontaminated (clean) soil was 10.7 ug/g.

NOTE: Metal analyses were done by EPA-Cincinnati and reported verbally to P. Esposito, Project Manager; POC
by PEI Laboratory (lab report attached).



TABLE 2.

ANALYSIS OF VARIANCE

Degrees of Sum of

Source of variation freedom squares Mean square F-ratio*
Zinc

Between mixing times 2 6,238,837 3,199,418 0.608 N.S.

Between replicates 15 79,999,109 5,133,274

within mixing time

Total 17 83,237,946
Copper

Between mixing times 2 1,964,716 982,358 0.566 N.S.

Between replicates 15 26,015,636 1,734,375

within mixing time

Total 17 27,980,352

, TOC

Between mixing times 2 85,363,969 42,681,984 3.84 Sig. Diff,

Between replicates 15 166,322,042 11,088,136

within mixing time

Total 17 251,686,011

* Critical value F = 2.70 (a

0.10 risk level)
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TABLE 3.

BARTLETTS TEST OF VARIANCE

Mixing Standard deviation

time Total organic
(min.) Zinc Copper compounds

6 2,802 1,562 1,430

12 2,254 1,360 4,163

18 1,570 956 3,727
Pooled 2,266 1,317 3,330
Chi-square* 1.78 1.31 5.68**

x2

*
Critical 2

= 4,61 (a = 0.10 risk level).

i
Standard deviations for various mixing times are
significantly different.
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Referring again to Table 1, it appears that the TOC concentration in-
creases with increased mixing time. Further, the variability between repli-
cate samples, as shown by the standard deviation ranges f}om 1,430 to 3,727
ug/g. Note that for a 12 minute mixing time the TOC concentration varied
from 2,410 to 13,300 ug/g and for 18 minutes the variation was from 3,590 to
14,000 ug/g. In discussing these large variabilities with laboratory per-
sonnel, it was stated that the analytical method used to determine the con-
centration of TOC is one that was developed for the analysis of water sam-
ples. In the application of this procedure to this study, the soil samples
were mixed with water to form a slurry. The preparation and analysis of the
slurry may have affected the reproducibility of the analytical method.

The results of Bartlett's Test of Variance showed that for zinc and
copper, the difference between standard deviations for the three mixing times
was not statistically significant. Referring again to Table 1, it is ap-
parent that there is a definite tendency for the standard deviation to de-
crease with increased mixing time. On the other hand no such tendency is
demonstrated for the TOC results.

CONCLUSION

Based upon the results of this statistical analysis, it is my recom-
mendation that a mixing time of at least 12 minutes be used in the prepara-
tion of additional batches of soil for the further studies to be performed
under this project. Because of the rather large variability (i.e., standard
deviation) of an individual replicate for TOC, I would urge that further
consideration be given to the selection of an alternate analytical method.
The overall coefficient of variation for the TOC measurements of 0.564 is
more than three times that of zinc and copper.

It is my understanding that because of time constraints a mixing time of
12 minutes was used to prepare the quantity of soil required for the field
testing program. Based upon the results of this study the average concentra-
tion and 95 percent confidence interval estimate for the average concentra-
tion for six replicates would be:

95% confidence

Average interval for average
Zn 15,068 12,694-17,426
Cu 9,163 7,781-10,545
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ATTACHMENT 1

STATISTICAL PROCEDURES

ANALYSIS OF VARIANCE

In situations involving the comparison of two samples the Students "t"
test is used. The extension of this procedure to situations which involve
the comparison of more than two samples is referred to as the Analysis of
Variance (ANOVA).a As with the Student "t" test, ANOVA is used to test the
Null Hypothesis that the means of the several samples are identical (i.e. Hq
=My = u3)- The test used with ANOVA is called the F-test. As with the
Students "t" test if the F value calculated from the data exceeds the value
of F for the specified degrees of freedom and risk level (a), the Null
Hypothesis is rejected. If the calculated value of F is less than the value
from the F distribution it is concluded that the observed difference between
the sample means is not statistically significant.

Example:
Zn
mg/kg
Mixing time - minutes
6 12 18 Total

16,083 16,801 16,262

12,766 18,481 14,010

11,876 14,373 16,956

17,463 17,150 12,896

16,555 15,738 15,842

10,725 11,974 16,276
Sum x 85,468 93,517 92,242 271,227

Sum x2 1,256,723,040 1,482,985,911 1,430,422,636 4,170,131,587

a Snedecor, G. W. and W. G. Cochran "Statistical Methods," The Iowa State

University Press, Ames, Iowa, 1967, Chapter 10.
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= 271,227
SSTOT = 4,170,131,587 - -_Té_—_

= 83,237,946

SSggt = % [(85,468)2 + (93,517)2 + (92,242)2] - 2715227

= 6,238,837
ANOVA
Degrees of Sum of
Source of variation freedom squares Mean square F-ratio*
Between mixing times 2 6,238,837 3,199,418 0.608
Between replicates 15 79,237,946 5,133,274

within mixing time

Total 17 83,237,946

The critical value of F taken from Table A, 14, Part 1 (Snedecor and Cochran)
for a risk level, a = 0.10, is F15,010 = 2.70. Because the calculated value
of F = 0.608 is less than 2.70, there is no reason to reject the Null
Hypothesis and thus it is concluded that the observed difference between the
means of the three samples of 14.245, 15,586 and 15,374 is not statistically
significant. Therefore the best estimate of the mean concentration in the
batch of soil is the average of the three or 15,068 mg/kg.

BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCE

Whereas ANOVA is used to determine whether or not the difference between
the means of several samples is statistically significant, Bartiett's Test?
is used to determine whether or not the variability within samples is homo-
genous over several samples

a Snedecor, G. W. and W. G. Cochran "Statistical Methods" The Iowa State

University Press, Ames, Iowa, 1967, pp. 296-298.
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Example

® ;
mg/kg

Mixing time Standard deviation Variance

(min.) S. S.2 Log S.2

i i i

6 2,802 7,851,204 6.89494

12 2,254 5,080,516 6.70591

18 1,570 2,464,900 6.39130

Sum 15,396,620 19.99265
Mean (S2) 5,132,207

M=2.3026 f (a 1og SZ - Sum log Siz)
where

6 the number of samples for each mixing time
3 the number of mixing times

= 1]
W

M = 2.3026(6) [3 log 5,132,207 - 19.99265]

. = 1.91001

a+l

C=1+x57

) 341
C=1+33778)
1.074

M
XZ:t

_ 1.91001
1.078

=1.78

Because the calculated value of Chi squared (x2) is less than the value of 2

for a - 1 - 2 degrees of freedom and risk level a = 0.05 (i.e., X22,0.10 =

4.61 - Table A5 Snedecor and Cochran) there is not sufficient reason to

reject the Null Hypothesis that the variance is constant over the three

mixing times. It should be noted that even through Bartlett's test did not

reject the Null Hypothesis, there is strong evidence that the variability
. within samples tends to decrease as the mixing time is increased.
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Sample ID PEI No. Moisture, % FOC, ug/g
Uncon Soil 01 J.63 10,7

A 02 - 2490

E 03 ——— 3010
qu)C 04 - 1350
D 0S5 22.6 3540

E 06 - 2080

F 07 —-——— S470

C] 08 - 13,300

(H Q9 -— 2410
amen < 1 10 -—— 3960
}a 11 —- 9540
e 12 - 6160

L 13 - 3690

M 14 - 93IF0

(N 1S —— 99T0
<o 16 - 7260
mn oA 17 -— 14,000
Q 18 - J8590

LR 19 - =160

. _ - ) .
Foc - Forges bl Oratmi Cibur

mitted by:

7

tha&AuJ”/

Cagtrice Bearden

Inorganic Laboratory B
Supervisaor -10




APPENDIX C

RESULTS OF CHEMICAL AND PHYSICAL
ANALYSES OF CLEAN SARM
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CLIENT: USEF4& SARM FN NO: 3741-7
FEQ NOQ.: T77-07-408
DATE RECD.: 7/30/87

CONTACT: DOUL BAILEY
Average of two analyses

SAMFLE ID:SOIL SAMFLE 1 2 FEI NO: -01
CAS Number Ug/Fg CAS Number Ua/t q
74-87-3 Chloromethane———-—-——=————- 10 U 78-87-5% 1,2-dichloropropane———-~- 5 u
74-83-9 Bromonethane—————=——————- 10 U 10061-02-ETrans~1, 3-d1chl oropropens v
7E5-01-4 Vinyl Chloride--—--—~—-—-- 10 U 7'3-01-6 Trichlorcetheng——————=-—- 5oL
75-00-3 Chloroethane———-—————=——- 10 U 124-48~1 Dibromcchloromethane-—--- 5 u
75-0%-2 Methylene Chloride—-————— 4 JB  79-00-5 1,1,2~trichlorcethane———- 5 U
£7-64-1 Acetone-—~———-—————e—————- 10 u 71-43~-2 Benzene—————---—-——e———w- o U
75— 1?—” Carbon Disul fide-——m—r——- S U 10061-01-5C15-1,3~dichloropropene—— 5
75-35- l,1-Dichlorcetheng——==——- S U 110-75-8 2-chlorcethylvinylether-- JEARRY
75— 39-7 1,1-Dichlaorcethang—=—————- S u 75-25-2 Bromoform—————em————————— s v
156-60-5 Trans-i,I-dichloraethene- S u 108-10~1 d-methyl-Z-pentanche----- 10 U
78-53-2 Chloraform———m——————————— S u 391-78-& Z-hexanohe-———-——-————-—- 10
107-06-2 1,Z-dichloroethane-——=——- o u 127-18-4 Tetrachloroethene--———--- F.
78-93-2  I-butanche-——————-——————— 10U 79-34-5 1,1,2,2-tetrachlorcethane .-
T1-55-¢ 1,1-trichloroethane———- = Je 108-82-3 Toluehe-——m————rm———m————u- O S
S5e-I22-3 Carbon Tetrachloride—-——=- 5 U 108-90~-7 Chlorocbenteng———=——————n—- o U
108-05-4 Vinyl Acetate-—--—-————-———- 10 u 100-41~-4 Ethylbenzene-———-——==n-—- o
T5-27-4 Bromodilchlaoromethane————- 5 u 100-42~-5 Styrene-————-—~——-—-oe——o oL
Total Xylenes——-———-—--—-—- g U

Date Feporting Qualifiers

Value The recult 12 a value
greater than or equal tao
the detection limat.

E This flag 15 used whenever the
u Indicates compound was analyzed analyte iz found 1n the blant ==
for but not detected. well as a sample.

The value reported is the
minlmum detection linnt for the
sample.

L=

Indicates an estimated value. This
flag 1 used when the mass spectral
data 1ndicates the presence
cf & compound that meets the identification
criteria, but the result 15 less than the

gpecified detection limit.
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CLIENT: USEFA
SAFM
ATTN: DOUG BAILEY

SAMFLE ID:SOIL SAMFLE 1 & C

CAS Number

108-95~2 FPhenol—————=c—smm e
111-44-4 bie(I-chlorcethyllether———-
35-57-8 Z-Chlorophenol ————-———-———-
S41-73-1 1,3-Dichlarcbenczene—~—--—-—-
106-47-7 {,4-Dichlorchenzene—————-—-
100-51-€& Bentyl Alcohol=——=—=~——v—wum
95-50-1 1,2-Dichlorobentene————-——-
35-48-7 I-Methylphenc] ————c—=——ww—o

39633-32-%bis(Z-chloroiscpropyldether

106-44-5
E21-64-7
£7-72-1
i8-35-3
78-53-1
88-75-5
105-67-3
£5-85-0
111-31-1
120-83-12
120-82-1
I1-20-3
106-47-8
87-€8-2
59-50-7
91-57-¢
77-47-4
88-0e-2
95-35-4
31-58-7
88-74-4
131-11-2
208-36-8
II-03-2

4-Methylphengl —===m—v——vw—-
N-nitroso—di-n-propylamne-
Hexachloaroethane———=~-=v——-
Nitrobenzene-————————————-—-
Ieophorone————=———=—=e————-
Z-Nitrophenol——=-—=m~em—em—
2y4-Dimethylphencl —————v——-
Benzcic Acid--———-——————m—-
bisiZ-chlorethoxyimethane--—
Zy4-Dichlarophenol ——~———-—-
1,2,4-Trichlorobenzene——~—--—
Napthalene -
4=Chlorcaniline———-—~——--—
Hexachlorcbutadiene——~—————-
4-Chloro-3-methylphencl ———-
2-Methylnapthal eng—————--—-
Hexachlorocyclopentadiene—-
Zy4,6-Trichlorophenal ——~-—-

Z-Nitroaniline - -
Dimethyl Phthalate-—-——v——-
Acenapthylene——=——=—m—e—wv

3-Nitroamline-———————-m—--

660
3300
&6V
EE0
£60
660
&E0
&80
€0
E60
E&0
E60
3300

EE0

3300

£60
&80

3300

cCcCcCrcCCcCcCcoorCCccCcrCcCcCccCcCcCcccoCcccoCcCcCcCccoD oo

SEMIVOLATILE COMFOUNDS

PRFOJECT: 2741-7
REQ NO: T7-07-408
DATE RECD7/30/87

FEI NO.: -01

CAS Number

Acenapthene——————————o———-—
Zy4-Dinttrophenol ——=———mm—-
4-Nitrophenol ~—==mm———me———
Dibenzofuran
Zy4-Dinitraotoluene——————-—-
E06-20-2 Z,e-Dinitrotcluene——————-—-
84-66-2 Direthyl Phthalate-—--————~--
7005-72-34Chlarcphenyl phenyl ether--
86-73-7 Fluorene————=——m————em—————
100-01-6 4-Nitrcaniline——————=———~--
534-52-1 4,6-DinitroZmethylphencl ~——-
534-32-1 N-Nitrcsodiphenylamne—~~--
101-35-3 dbromophenylphenylether———-
118-74-1 Hexachlorcbenzeng=————=——=—-
87-86-5 Pentachlorophencl ————m=eao—
85-01-8 Fhenanthrene——=————=m——e——e——
120-12-7 Anthracene—————===——m—meee--
84-74-2 Di-n-butyl phthalate--=-----
206-44-0 Fluorantheng--—-——m——r—er—uw-
123-00-0 Pyrene
83-&8-7
31-94~-1
SE-55-3
117-81-7
218-01-9
117-84-0
205-99-2
207-08-3
S0-32-8
133-39-5
S3-70-23

191-24-2

100-02~7
3I-64-%

121-14-2

3,3'-Dichlorcbenzidine———--
Benzo(alanthracene———-——---
big=(2-ethylhexyl )phthalate
Chrysene————————————m—aeeer
Di-n-octyl phthalate—----———-
Benzo(b) fluoranthene——————-
Benzo (k) fluoranthene————---
Benzo(alpyrene——————=-——~—
Indenc(l, 2, 3-cdipyrene—————
Dibenzof(a,hranthracene——-—-
Benzc(g,h,i) perylene--—---

t1) Cannot be separated from diphens
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@ PEIl Associates, Inc.

2i9-8s-¢  Alpha~BHl——-~-m——mm—mem
312-82-7 PBeta-BH{-———m—m——m
212-Be-2 Delta~-EHI-—=~———mmmmm -
o2-89-3 Gamma-BHC (Lindanet-————-
7E-44-3 Heptathlor————-——mvmeoee-
309-00-0 0 Aldrin————mm e

1024272 Heptachlor

m
o
[}
fu
a
e
t
|
]
!
t
t
f
AM MmO MOOOOONEOMmMm

99-98-8 Endosul fan I-—----—-mmmee
£0-%7-1  Dieldrin--———~—————mmmmmee i
To-05-7 4,4 -DPDE-mmm e 1
TI-20-8 Endrin——-—=—=———mm— e 1
SIIiT-ET-Enzozalfan Il-m—mmmmmmmem i
P e i L 1
-2 Endcsulfan Sulfate-—————- 1
B A A e 1
Metho yohlor——m-momem e ec
= TO-EEng i Pet o e s e -
Chlordeneg—————omoommomm en
e C Tonephene-——somms s e 18
: $1-DAroenlar 1016 oo mmm e on
il lE-CArcohlor -l e e - ar
I L Ll b T O en
SIaEE-li-BArvachlor -l ig s e o s e en
IIETR e I A i e
LT crhlor=i28d—mmmmmm e 167
PPRALES N S 150

CCCCCC

[V e §

PN ND: 3741-7
FED NO: T7-07-408
DATE RECD:7/30/87

SAMFLER:  PEI

FEI NO: =01
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CLIENT: USEFA SAFM FN NO: 3741-7
FEQ ND.: T7-07-408
DATE FECD.: 7/30/87

CONTACT: DOUG BAILEY

SAMFLE ID: FEI NO: METHOD ELANE.
ZAS Number Ug/kg CAS Number Ug/tg
74-87-2 Chloromethane——————--~—-—- 10 U 78-87-5 1,2-dichlorcpropane—-——--—-— ]
} 74-83-39 Bromomethane—————————==-- 10U 10061-02~6Trans-1, 3-dichloropropene =
73014 Vinyl Chloride———=—-—==—- 10 U 73-01-% Trichlorcethene————~=————- bl
79-00-3 Chloroethane-————-———-=——- 10y 124-48-1 Dibromcchlaoromethane—-———— <
75-03-2 Methylene Chloride-—-————- 4 J 73-00-3 1,1,Z2-trichloroethane-——- =
67-64-1 Acetong———————cmmce———— e 10 U 71-43-C Benzene————————————w———-- ]
TS~15~0 Carbon Disul fide————-mme—- 54 10061-01-SCis-1,3-dichlorapropene=- =
75-35-4 1,1-Dichlorcethene————-—- S U 110-75-8 Z-chlarcethylvinylether—- 10
| 75=39-3 1,1-Dichlorocethane~—————~ S u 73-25-2 Bromaforp——————-——ee—————— =
i 136-60-5 Trans-1,Z-dichlaorocethene- 5 u 108-10-1 <d-methyl-2-pentancne-——-—-— 0
78-932-3 Chloroforme—--———m—w—e—w- S u 391-78-6 <L-hexanohg-———=-——n—c——o- 1o
, . 7-06-2 l,2-dichlorcethane———=—-— 5 U 127-16-4 Tetrachlercethene-————--- :
. ~33-3 s-butanone—s—mm—c—e—————— iou 73-34-5 1,1,2,2-tetrachloraettane =
71-55-€ 1,1,1-trichlorcethane——-- b 108-88-3 Toluehe————w——m—mm—— e e =
’ S6-23-5 Carbon Tetrachloride————- = u 108-30-7 UChlorcbenzene———==m=———a-- =
108-05-4 VYinyl Acetate-—-—-————n——v 10 U 100-41-4 Ethylbenzene———————wew-m- )
’ 75-27-4 Bromodichloromethane————— 5 U 100-42-5% Styrene-———=—=————=—c-—— =
Tetal Xyleheg=——=—m—-cc—- =
i
Data Peporting GQualifiers
Value The result 15 a value
' greater than or equal to
the detecticon limit.
E This flag is used whenever the
y Indicates compound was analyzed analyte is found-in the blart as
for but not detected. well as a sample.

The value reported is the
minimim detecticon limit for the
sample.

J Indicates an estimated value. This
flag 1s used when the mass spectral
. data indicates the presence
of a compound that meets the identification
criteria, but the result 1s less than the
specified detection limit.
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PEI Associates, Inc.

CLIENT: USEFA
SAFM
ATTN: DOUG BAILEY

SEMIVOLATILE COMPOUNDS

SAMFLE ID:

CAS Number Ug/kg
108-92~2 Fhenol--— - €60
111-44~4 bis(Z-chloroethyl Jether———- EED

35-57~-8 Z-Chloropheno] ——————=—=—w—- €en
541-73-1 1,3-Dichlorcbenzene———=——— €60
10€-47-7 1,4-Dichlorobenzene——————— £e0
100-51-€ Benzyl Alcohol 660
35-309~1 1,2-Dichlorabenzene——=—==—- EED
95-48-7 Z-Methylphenc]l ——==———==--—- 660
29638-32-3bis(2-chloraisopropyl Jether ()
106-44-5 d4-Methylphennl &EO
£21-64~7 N-nitroso—di-n-propylamine-— 660
€7-72~1 Hexachlarcethang——————————v EED
98-35-3 Nitrobenzene -—- 660
78-93~1 Isophorone——————————ce————— 660
88-75-9 Z-Nitrophenol-—-—=—=———mw——- &E0
105-67-9 2,4-Dimethylphenal ————~—=—- 660
£5-85~0 Benzoic ACig-~———=——e——————- 3300
111-31-1 bisti-chlorethoxy)methane—- €60
120-83~-2 Z,4-Dichlorophensl ———————m= 660
120-82-1 1,2,4-Trichlarobenzene~———— (A
F1-20-3 Napthalene——reremmmm— e &EL
106-47~8 4-Chloroaniline——=————=————- €60
87-68-2 Hexachlaorobutadiene———————- 660
53-50-7 4-Chloro-3-methylphenal ———- 660
31-57~-6 Z-Methylnapthalene—-———~———- 660
77-47~4 Hewachlaorocyclopentadiene--— BEC
88-0e~2 2,4,6-Trachlorophena] —~=—=- 660
95-25~-4 2,4,5-Trachlorophenol ————-- 3300
91-58~7 Z-Chloronapthal ene————=———- eg0
88-74~4 I-Nitrcaniline-——~—————-——— 3300
131-11-3 Dimethyl FPhthalate--———~—--- 660
20B-96-B Acenapthylene-—=——————-—= €660
FI3-03~-2 3-Nitrcanilihe-——=————m———v 3300

cCCCcCcCCcCcCcCocCCccCccCccCcoccCcCcCcCcCcCccccCcCC

PROJECT:
FED NOD:

37417
T7-07-408

DATE RECD7/30/87

FEI NO.:

CAS Number

METHOD BLANK

83-32-9
51-28-5
100-02-7
32-64-9
121-14-2
606-20-2
B4-EBE-2

7005-72-34Chlarophenylphenyl ether--

Be-73-7
100-01-6
S34-52~1
534-52-1
101-55-3
118~74-1

87-86-5

B5-01-8
120-12-7

84-74-2
ZOE-44-0
129-00-0

85-68-7

91-94-1

S6-35-3
117-81-7
218-01-3
117-84-0
205-99-2
207-08-3

S0-32-8
153-35-5

53-70-3

191-24-2

Acenapthene——-----—==—————-
Z2,4-Dinitrophencl ————————--
4-Nitrophencl
Dibenzofuran
2y4-Dinttrotoluene——~—=--=-
2,6-Dinitrotcluene——-———---
Diethyl Fhthalate-——-—-—---

Fluorene-————-—-———————c—e——-
4-Nitroaniling——————--——--
4,6-Dinmitrolmethylphensl ——-
N-Ni1trosodiphenylamine—-——-
4bromophenylphenylether-——-
Hexachloraobentene—————=—=—-
Fentachlorophenal -————————--
Fhenanthreng———————=~————~-—
Anthracene-——-—-——--—~—————-
Di-n-butyl phthalate-—-----
Fluoranthene———--——-~——-e—-
Fyreng———-—w——ce———————
Butylbenzylphthalate--——---
3,3'"-Dichlorabenzidine———-~-
Benzol(alanthracene————-——~~
bis—(Z-ethylhewyl)phthalate
Chrysene———————~w——ev—c——e-
Di-n-cctyl phthalate—-——----
Benzo(b) fluoranthene———-——-
Benzo (k) fluoranthene~————--
Benzotalpyrene-—~—————=————=~

g€
EE0
6E0
€60
159 .

— - -

(=T
&5
&en
1300
[
660
EED
EEl

Dibenzofa,hlanthracene—-—---
Benzatlgyhy1) perylene———-~-

oy M O O T O
MMM mdQa

(1) Cannct be separated from diphenylamine




AN

@ PE| Associates, Inc

CLIENT:  USEFA EN MO a7

T/__”ﬁ l{\!‘\

.
:
E RECD:7/20/87

mn
1-
T
=
0
M -
-4
=
U Y]

CAS Nambey g lag
T17-84-%  Alpwa-BHO-~m—mmmm 2
212-8S-7 Eeta-BHC g v
213-85-28 Deita-bB S u
58-83-% Gamma-B g
7&-24-2 ertas 3 U
20S-00-2 la2rin SR
(0234-57-3 Hep =

a
«t
i1}

H

A
H =
DE-22-2 Cnan=u g
E0-57~1 Dieldg iy 16 U
To-5E~5 I N 14 .
ToeI0--2 Erdrifim—mmmm e e — e P
S ~EE-9Endcenl fan [l m e 1€ U
I B 6 U
L M21-NT-R Erdozulfan Sl fztemmmmemm 18 U
S0-23-3 e O 12U
To-432-5 Maztho ohlor——mmmme e gn v
ST -TN-SEndrin | etonammmmmmmm——— 16
FT-T1-0 TRl orr s, e 2 4
2O3I-2%-2 To.ephene—————~——- —_—————— 16 U
PrETA~{ =AY oY e - *H'r'_-', ———————————— [SUANE
1110g~-23-larcohlar—12 2l =—mmmm e 20 U
ililel=l8-Sfroonlor -l 00l 8. v
£33 Sl-FAr ol or-lld i e goou
128 2A-EAr ikl oy =1 038 e ——————— e U
PTA =l Aol ar =1 28 e e e 162
i Cli-CShrorhlor=1 260 =~—r———em e 160 4

c-7



AN

@ PE! Associates, Inc.
11499 Chester Rd.
Cincinnati, OH 45244
(S513) 782-4700

Client: USEPA Project No.: x741-7
Requisition No.: T7-07-408%
Date Received: 7/%0/87
Sampled by: FEI
Date Reported: 8/19/87

Attn:

N T T N N T N T T T T R S N T S I T T T T RN SR TR NI TN T R

Sample ID: Soil for SARM

FEI No.: 07-408-01

All results ug/g

Cyanide <0.5
Aluminum 135,000
Antimony <11
Arsenic 9.4
Barium B52.3
Beryllium 1.4
Cadmium 2
Calzcium 131,000
Chromium a
Cobalt i 3.6
Lopper 8.5
lron 10,200
lLLead ?.1
Magnesium 25,600
Manganese | &70
FMlercury 0.2
Nickel 7.8
Fotassium 1220
Selenium 0.2
Silver 1.6
Sodium 198
Thallium <14
Vanadium 15.6
Zinc )

Submitted by:

ngrft; Hearden
[horganic Laboratory

Supervisor

C-8



BILLING
COPY.
August 17, 1987
A7
W.0. No. &
P.0. No. PE- 87 -1886-3741-7-1

PEI Associates, Inc.
11499 Chester Road
Cincinnati, Ohio - 45246

Attn: Mr. Douglas C.

Dear Sir:

Bailey

('DNTHE H. C. NUTTING COMPANY

GEOTECHNICAL AND TESTING ENGINEERS SINCE 1921

4120 AIRPORT ROAD + PO BOXC ¢ CINCINNATL, OHIO 45226 + 513-321-5816
912 MORRAIS STREET CHARLESTON, WEST VIRGINIA 25301 304-344-0821
BOX NUMBER 11 HIGHLAND HEIGHTS, KENTUCKY 41076 806-261-2043
e
- 7 _ —~
— L,/‘éWp _J\ﬂ»{_m ’{o\' slot
Re: Cation Exchange Analysis

Transmitted herewith is our report covering the results of the
Cation Exchange analysis performed upon ten (10) samples of soil
which were prepared and submitted to our laboratory. ‘

The analysis was performed in accordance with your letter of

July 30,
follows:

1987.

SAMPLE NO.

OO0 ~JOY U N

10

REMARKS :

The results of the analysis are summarized as

CATION EXCHANGE CAPACITY - 30

117.5
152.5
150.0
150.0

77.5
150.0
155.0

80.0
147.5
147.5

The cation exchange values were determined in accordance with the
procedures outlined in Enviromental Protection Agency'’'s Technical

Publication Manual No. EPA-00600-2-78-054, dated March 19,

RH/sk

1978.

Respectfully Submitted,

THE H. C. NUTTING COMPANY
/?MZ 4

Robert House,
Laboratory Director

C-9



Formerly, Soil & Material Engineers, inc.
Oéé"?- Xyt 5, Loe,
August 8, 1987
PEI Associates, Inc.
11499 Chester Road
Cincinnati, OH 45246
Attn: Mr. Douglas Bailey

Re: Soil Testing
S&ME Project No. 1223-87-216

Dear Mr. Bailey:

Please find attached a lab summary sheet and dgrain size
distribution curves for the six samples you sent to us for
analysis.

If you have any questions regarding this work, please contact
this office at (513) 874-4111.

Respectfully submitteqd,

S&ME, INC. .

YA D, L

William D. Hunt
Laboratory Manager

WDH:nr

Attachments

S&ME, Inc.
225 Corporate Court, Suite K
Foirfieid, OH 45014 C-10




CLIENT: PEI, Inc.

PROJECT: Soil Testing
PROJECT NO: 1223-87-216

LABORATORY TEST RESULTS
Boring Sample Oorganic Grain Size Analysis pH
No. No. Content Gravel Sand Silt Clay
-LO0I- % % % %
PC# 1 6 2.7 3 57 27 13 8.0
3 3.0 4 58 27 11 8.5
5 2.8 2 56 28 14 9.0
PC# 2 1 3.2 3 55 29 13 8.0
2 3.9 2 57 30 11 9.0
4 3.8 3 54 30 13 8.5

C-11
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APPENDIX D
PHASE IT SOIL WASHING ANALYTICAL RESULTS
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APPENDIX D

Sample ID Key - Phase II Analytical Results

A B C D
/ / /
Type of wash performed
P = prewash - wet sieve only
F = final wash (Phase II)
T = final wash (Phase I1) performed in duplicate for TCLP analysis

SARM tested

LMHO = SARMI

LMLO = SARM I1I
HMLO = SARM II1I
HMHO = SARM IV

Run number - type of wash

R1 = tap water wash D = duplicate
R2 = chelant wash T = triplicate
R3 = surfactant wash

Soil size fraction submitted for analysis

10 = greater than 10 mesh (+2 mm)
10-60 = Tess than 10 mesh, greater than 60 mesh (2 mm to 250 um)
60 = less than 60 mesh (<250 um)




INTERNATIONAL ANALYTICAL S
IT | LTI

. 2815 \icdiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 o

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara lLocke PROJECTCODE  ITEC 24767
11499 Chester Road ORDERNUMBER L0118
Cincinnati, OH 45246 PAGE__1 OF __35

Sample Description: Two (2) soil samples received August 7, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/LMLO/R1/60 &

F/LMLO/R1T/60 F/LMLO/R1D/60

. Arsenic 22.8 26.7

Cadmium 50.9 60,2

Chromium 88.6 92,3

Copper 622 681

Lead 679 741

Nickel 65,1 72.0

Zinc 1,280 1,480

% Moisture 43,46 42,37

‘ll’ 522;;49 >f?;7 ><7%£45£¢,/

Aproves Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation in the chermucal 93-9-85
tield of tesing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT ks SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__2 OF_38

Sample Description: Four (4) soil samples received August 7, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

N N F/LMLO/R1/10-60 &
F/HMHO/R1/60 F/HMHO/R1D/60 F/LMLO/R1/10 F/LMLO/R1T/10-60
Arsenic 858 991 3.0 5.3
Cadmium 612 674 2.5 9.5 .
Chromium 2,040 2,310 <0.76 4.2
Copper 16,900 19,900 4,2 25.3
Lead 22,100 25,700 1.5 112
Nickel 1,150 1,330 4,3 7.5
Ziwe 33,600 38,900 14.0 82.2
% Moisture 51.24 52.12 3.07 19.12

%{p %7/}/“'/‘ A ‘

vea Ly
Approves ‘Jlaboratony Manager

Title

Azcredited by the Amencar. Asscoighorn for Laboratory Accrediahion in the chemiza; 93-0-8¢
‘ez 2tteshrz Ctoasles m o the curent AALA Tirec'otyv Cf ATctredited Lanormit-es



IT,

INTERNATIONAL ANALYTICAL S

TECHNOLOGY - UAED LT
CORPORATION SERVICES R
U

3815 Miadlebrook Pike ® Knoxvilie Tennessee 37921 @ 6§15-588-6401 \5{;

CERTIFICATE OF ANALYSIS

TO IT Corporation

DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_ 3 ___ OF___35

Sample Description:

Two (2) soil samples received August 7, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

% Moisture

N N
v ~

F/LMLO/R1D/10 F/LMLO/R1D/10-60

2.0 3.0

9.4 11.0

1.0 3.8

5.9 25.6

6.5 25.9

3.7 6.9
28.1 132

0.60 19.25

ﬁf/{ % %Z/LL Lo

ved by
Approved by, Laboratory Manager

Title

“D Accredited by the American Association tor Laboratory Accreditation in the chernical 93-9-85

tield of testing as lhisted in the current AALA Directory of Accredited Laboratones



ANALYTICAL ey

INTERNATIONAL s
TECHNOLOGY R

CORPORATION

SERVICES RS

5815 Middlebrook Pike ® Knoxville, Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation
Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

ATTN:

DATE REPORTED- September 30, 1987
PROJECTCODE  ITEC 24767
ORDERNUMBER L0118
PAGE___4 OF_35 _

Sample Description: Four (4) soil samples received August 7, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
[P oY=

% Moisture

o
AY)

F/HMHO/R1/10-60

F/HMHO/R1/10 F/HMHO/R1D/10  F/HMHO/R1D/10-60
89.0 114 164 107
433 284 263 239 .
7.7 26.5 7.7 31.4
158 450. 137 484
154 958 182 1,560
37.9 53.9 21.6 58.9
1,080 3,080 666 3,560
5.90 15.55 4.17 20.35

@9’{{/ il - ik e .

Approvez by
Laboratory Manager

Titie

Accreditec by the Amencar Assesighion ior Laboratory Accreditation in the chemica, §3-9-82
e T 2 tes mg Qe S'el ir tre curent BALR Timeltcmy of Astredtez LabortTicmec



ITES e ANALYTICAL i

CORPORATION SERVICES TR
N
2815 Miadiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 ﬁj“'\};‘
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__ 8 OF _35

Sample Description: F/LMLO/R1/60 & F/LMLO/R1T/60

Concentration units are mg/kg (ppm) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc. % ~ Conc. %
Compound Added Result MS Rec., MSD Rec. RPD
Arsenic 60,5 (MS) 22.8 81.5 97 87.7 94 3.1
69.4 (MSD)
Cadmium 60.5 (MS) 50.9 98.9 79 111 86 8.5
69.4 (MSD)
Chromium 60.5 (MS) 88.6 133 73 150. 88 19
69.4 (MSD)
Copper 60.5 (MS) 622 688 109 783 232* 72*
69.4 (MSD)
Lead 60.5 (MS) 679 682 5% 763 121 *
69.4 (MSD)
Nickel 60.5 (MS) 65.1 113 79 125 86 8.5
69.4 (MSD)
Zinc 60.5 (MS) 1,280 1,350 116 1,490 303* *
69.4 (MSD)

Relative Percent Difference
Sample concentration greater than 4 times spike added, therefore EPA criteria do not
apply.

MS Spike Added = 40 ug/ml x 1 m1/1,17 gram + 0.5654
MSD Spike Added = 40 ug/ml x 1 m1/1,02 gram *+ 0.5654

RPD
*

60.5 ug/gram dry weight.
69.4 ug/gram dry weight.

% Moisture = 43.46

4122212; >4‘f;7 :2;Zfﬂeftc,/

Apmmmdb%’Laboratory Manager

Title

Accredited by the Amencan AssoZiation for Laboratory Accreditation in the chemicatl 93-9-85
teld of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL e

m INTERNATION ANALYTICAL e
CORPORATION SERVICES A

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ‘ \‘:'...:J‘.],:i

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED- September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__6 _ OF __35

Sample Description: F/LMLO/R1/10-60 & F/LMLO/R1T/10-60

Concentration units are mg/kg (ppm) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc., % Conc. %
Compound Added Result MS Rec. MSD Rec. RPD
Arsenic 43,8 (MS) 5.3 41,4 82 41,7 77
47.1 (MSD)
Cadmium 43,8 (MS) 9.5 45,7 83 46.8 79 4,9
47,1 (MSD)
Chromium 43,8 (MS) 4,2 38.6 78 40.7 77 1.3
47,1 (MSD)
Copper 43,8 (MS) 25.3 73.4 110 63.9 82 29
47,1 (MSD)
Lead 43,8 (MS) 112 70.2 0 62.4 0 -—-
47,1 (MSD)
Nickel 43.8 (MS) 7.5 41.9 78 41.8 73 6.6
47.1 (MSD)
Zinc 43,8 (MS) 82.2 219 312 114 68 -—-
47.1 (MSD)

RPD = Relative Percent Difference
% Moisture = 19,12

Note: Sample was reanalyzed to confirm results. Both sets of data are provided.

) ) o
Z@% AT Fhete
Ap v‘b/

proves Laboratory Manager

Title

Accredited by the Americarn Assoziatien tor Laboratory Accreditation i the chermical 93-9-£2
Le.2 cltestng cs Jstea r the currer' AALA Direcierv of Ascreditec Labersiones



INTERNATIONAL YT P
m TECHNOLOGY ANALYTICAL e
CORPORATION SERVICES ST

38° 5 Viddlebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 Tt T

. e
=TT b )

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_7___oOF_35

Sample Description: F/LMLO/R1/10-60 & F/LMLO/R1T/10-60 (rerun)

Concentration units are mg/kg (ppm) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec. RPD
. Arsenic 43.8 (MS) 4,1 43.3 90. 44,1 85 5.7
47.1 (MSD)
Cadmium 43.8 (MS) 9.3 48,7 90. 49,1 85 5.7
47.1 (MSD)
Chromium 43.8 (MS) 4,2 37.2 75 38.9 74 1.3
47.1 (MSD)
Copper 43,8 (MS) 24.2 66.9 97 58.2 72 30.
47,1 (MSD)
Lead 43.8 (MS) 103 67.4 o* 59.8 o* 0
47.1 (MSD)
Nickel 43,8 (MS) 6.7 40.7 78 41.5 74 5.3
47,1 (MSD)
Zinc 43,8 (MS) 78.6 223 330* 116 79 123
47,1 (MSD)

RPD Relative Percent Difference

Spike added is -2 times less than native analyte.

i‘l'} szgicf PTf/:7/4;?zv¥t¢/

Apmmmdbwaaboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chernical 93-9-85
field of testing as listed 1n the current AALA Directory of Accrecited Laboratones



INTERNATIONAL ANALYTICAL
IT i SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE- ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE._8 oOfF__35

Sample Description: F/LMLO/R1/60 & F/LMLO/R1T/60 (Soil) received August 7, 1987

Y,
VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)

acetone! 800
chlorobenzene ND
1,2-dichloroethane ND
ethyl benzene <440 (200)
styrene <440 (400)
tetrachloroethene ND
xylenes (total) - 750

Remarks: 440 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 43.46
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Approved D}/

Laboratory Manager

Tite

Accrecited by the American AsscZiation for Laboratory Accreditation in the chemica:l
Le.2 ¢ tesung as lis'ed i the curren' AALA Directory of Accredited Laboratones

93-9-8¢
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m TECHNOLOGY AN AL Ic TS
CORPORATION SERVICES ﬂ
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CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 247687
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__9 ofF_35

Sample Description: F/LMLO/R1D/60 (Soil) received August 7, 1987

v

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone? 210

. chlorobenzene 11
1,2-dichloroethane ND
ethyl benzene 74
styrene 100
tetrachloroethene <9 (2)
xylenes (total) 290

Remarks: 9 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 42,37

. @‘w s T o

Approved by Laboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chermical 93-9-85
tield of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
T ftsiees SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__11 ofF__ 3%

Sample Description: F/HMHO/R1D/60 (Soil) received August 7, 1987

\
\Y

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
acetone! 100,000
chlorobenzene 86,000
1,2-dichloroethane 16,000
ethyl benzene 2,300,000
styrene 150,000
tetrachloroethene 150,000
xylenes (total) 3,600,000

Remarks: 1,300 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 52,12 .
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Approvec by

7
Laboratory Manager

Tile

“[! Accrezited by the Amencan Assciation for Laboratory Accreditator, i the chemice! 93-¢-8¢

‘eI 2t lestmI 2Tongten v tre zorrent AALLE Drecrom of Ascredites Laporoores




[E INTERNATIONAL ANALYTICAL S

CORPORATION SERVICES J’l ‘;
5818 \Migdiebrook Pike @ Knoxville Tennessee 37921 ¢ 615-588-6401 “E_E‘_
CERTIFICATE OF ANALYSIS
10 IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_ 10 ofF__3%

Sample Description: F/HMHO/R1/60 (Soil) received August 7, 1987

o

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone? 140,000
. chlorobenzene 49,000
1,2-dichloroethane ND
ethyl benzene 1,800,000
styrene 110,000
tetrachloroethene 92,000
xylenes (total) 2,900,000

Remarks: 1,300 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 51,24

‘II' 522;£;u, ﬁsz/p :;%:ZLA—K—LL/

Apmmwdbr/Laboratory Manager

Tule

Accredited by the Amernican AssoZiation for Laboratory Accreditation in the chermical 93-9-85
field of tesing as lhisted in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
EE S ORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_12 _OF _35

Sample Description: F/LMLO/R1/10 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound (ug/kg dry weight)
acetone! 320
chlorobenzene <5 (2)
1,2-dichloroethane ND
ethyl benzene 10.
styrene 10.
tetrachloroethene ND
xylenes (total) 29

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 3.07

? -
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Approvea by
Laboratory Manager

Tiie

Accredited by the Amencan Assciahon tor Laborateory Accreditation in the chernuca.
‘e.s of test.ng cs listes 1r the current AALA Drrectcry of AccCreditec Loborciones

93-9-8¢
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5815 Miagiebrook Pike ® Knoxville, Tennessee 37921 @ 615-588-6401
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CERTIFICATE OF ANALYSIS

To IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__ 14 OF__35%

Sample Description: F/LMLO/R1D/10 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

\,
N
Concentration
Compound (ng/kg dry weight)
acetone! 690
. chlorobenzene <10. (3)
1,2-dichloroethane ND
ethyl benzene 17
styrene 22
tetrachloroethene ND
xylenes (total) 52

Remarks: 10. Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 0,60

J

Approved by
Laboratory Manager

Title

freid of testing as histed in the current AALA Directory ot Accredited Laboratones

M@ Accredited by the Amencan Association lor Laboratory Accreditation in the chermucal 93-9-85



INTERNATIONAL ANALYTICAL
IT B, SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__13 oOF__35

Sample Description: F/LMLO/R1/10-60 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound (ug/kg dry weight)
acetone? 310
chlorobenzene 8
1,2-dichloroethane ND
ethyl benzene 54
styrene 96
tetrachloroethene ND
xylenes (total) 220

Remarks: 6 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 19,12

-~

é[ﬁ’u 7{ C L///z -

7

Approved by (/
Laboratory Manager

Title

Accredited by the Amencar. Assoziation for Laboratory Accreditation in the chemical 93-9-8%
ez of tegtng gt hsted m tre current AALA Direclory of Accredited Laneraicnes
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TECHNOLOGY e

CORPORATION SERVICES

5815 Miagdlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ,\3/5

S
. Bx o

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_ 15 OF__35

Sample Description: F/LMLO/R1D/10-60 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound (ug/kg dry weight)
| acetone! 310
| . chlorobenzene 18
1,2-dichloroethane <6 (1)
ethyl benzene 110
styrene 160
tetrachloroethene <6 (3)
xylenes (total) 400

Remarks: 6 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 19.25

. %{ 7/77&/%@

Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation in the chermcal
field of tesing as listed in the current AALA Directory of Accredited Laboratones

393-9-85



INTERNATIONAL ANALYTICAL
IT piiis SeRvICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__16 OF __235

Sample Description: F/HMHO/R1/10 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

AN
Concentration
Compound (ug/kg dry weight)

acetone! 7,800
chlorobenzene <25 (22)
1,2-dichloroethane 39
ethyl benzene 86
styrene ND
tetrachloroethene <25 (8)
xylenes (total) 200

Remarks: 25 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,90

/ o —
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ppiovec Y Laboratory Manager

Titie

Accreditec by the Amencarn Asso1anor. tor Laboratory Accreditation in the chemical 93-9-8:
.2 O lesung Qs histeX in tne current AALA Drectery of Accreites Laborcicnes
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m TECHNOLOGY ANALYTIC e
CORPORATION SERVICES LY

5815 Middiebrook Pike @ Knoxville Tennessee 37921 o 615-588-6401 O .
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CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__ 18 oOF__35

Sample Description: F/HMHO/R1D/10 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

\J
Concentration
Compound (vg/kg dry weight)
acetone! 3,800
chlorobenzene <26 (18)
. 1,2-dichloroethane <26 (17)
ethyl benzene 73
styrene ND
tetrachloroethene ND
xylenes (total) 160

Remarks: 26 = Quantitation Limit

ND = Not detected

< = Detected but at a level less than the quantitation limit. Values

in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4,17
) L// J
‘II' éﬁZZ%ie<> TVf%:7 Sl g p
ApprovecBy fgboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the cherrucal 93-9-85
field of testing as listed in the current AALA Directory ot Accrechted Laboratones



INTERNATIONAL ANALYTICAL
IT s SERVICES

5815 Middiebrook Pike ® Knoxville, Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__11 OF__35

Sample Description: F/HMHO/R1/10-60 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

v
Concentration
Compound (ug/kg dry weight)
acetonel 2,900
chlorobenzene 610
1,2-dichloroethane ND
ethyl benzene 6,100
styrene ND
tetrachloroethene 820
xylenes (total) . 9,600

Remarks: 300 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 15,55

L S Tikias

Approved bv]Laboratory Manager

Title

Accreditec by the Amerncar. Assozialon for Laboratory Accreditation ir. the cherrica! 93-8-8¢
2.2 o! testng as Lstec i the curren! AALA Directory of Accredites Laboratones
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CORPORATION SERVICES

5815 N:ddlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401
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CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDERNUMBER L0118
Cincinnati, OH 45246 PAGE__19 _OF __ 35

Sample Description: F/HMHO/R1D/10-60 (Soil) received August 7, 1987

VOLATILE ORGANIC ANALYSIS

N .

Concentration
Compound (ug/kg dry weight)
acetone! 8,800
chlorobenzene <,400
. 1,2-dichloroethane 390
ethyl benzene 23,005
styrene 5,400
tetrachloroethene 3,800
xylenes (total) 40,000

Remarks: 310 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 20.35
C§2§%;¢L, EffT/p :7;2A;¢,L(
. Approved W]
Laboratory Manager

Title

Accredited by the Amencan Assoziation jor Laboratory Accreditation in the chemuical 93-9-85
field of testing as listed :n the current AALA Directory o! Accrecited Laboratones



INTERNATIONAL YTICAL T
m TECHNOLOGY ANALYTIC
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CORPORATION SERVICES J'L :
5815 Middlebrook Pike ® Knoxville, Tennessee 37921 ¢ 615-588-6401 \\é.,%
CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24767
11499 Chester Road ORDERNUMBER L0118
Cincinnati, OH 45246 PAGE__20_ oOF__35%

Sample Description: F/LMLO/R1/60 & F/LMLO/R1T/60 (Soil) received August 7, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.

Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec. RPD
acetone? 1,500 1,800 3,000 80. 3,100 87 -8.4
1,2-dichloroethane 1,500 ND 1,300 87 1,700 113 =26
tetrachloroethene 440 ND 420 95 410 93 2.1
ethylbenzene 440 91 490 111 490 111 0
chlorobenzene 440 <25 (18) 430 94 420 91 3.2
styrene 440 130 550 95 530 91 4.3
xylenes 440 300 720 95 680 86 9.9

Remarks: 44 = Quantitation Limit

ND = Not Detected
RPD = Relative Percent Difference
< = Detected but at a level less than the quantitation limit. Values in

parenthesis are estimated.

1 = This compound has a quantitation limit two (2) times that listed.

Note: The original sample was reanalyzed along with the matrix spike/matrix spike dupli-
cate. The reanalysis results are reported rather than the original run.

7.

ApmmmdbwyLaboratory Manager

Tile

Azcredited by the Amencar. Asscoighor tor Laboratory Accreditatior. i the chemica) 95-¢ 82
ez ¢t tes.nz Qf us'es -~ ‘me currten' AARLE Direliony o! Altrediten LatorIiores
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5815 Middlebrook Pike ® Knoxvile Tennessee 37921 ® 615-588-6401 ‘;‘;“'\fg‘~
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__21 _OF __38

Sample Description: F/LMLO/R1/10-60 & F/LMLO/R1T/10-60 (Soil) received August 7, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc, % Conc. %

. Compound Added Result MS Rec,  MSC Rec.  RPD
acetone! 120 310 440 108 460 125 -14
1,2-dichloroethane 120 ND 130 108 130 108 0
tetrachloroethene 120 ND 130 108 130 108 0
ethylbenzene 120 54 170 97 180 105 -7.9
chlorobenzene 120 8 130 102 130 102 0
styrene 120 96 250 128 230 112 13
xylenes 120 220 370 125 330 92 30

Remarks: 6 = Quantitation Limit

ND = Not Detected
RPP = Relative Percent Difference

This compound has a quantitation limit two (2) times that listed.

. @J/ v 2 At

Approved by
Laboratory Manager

Title

Accredited by the Amencan Assosiation tor Laboratory Accreditation in the chemical 93-9-85
held of testing. as listed in the current AALA Directory of Accredited Laboratones




m INTERNATIONAL ANALYTICAL
CORPORATION SE RVIC E s

5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24767
11499 Chester Road ORDERNUMBER L0118
Cincinnati, OH 45246 PAGE___22 _OF __35%

Sample Description: F/LMLO/R1/60 & F/LMLO/R1T/60 (Soil) received August 7, 1987
'~

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 1,100,000
bis(2-ethylhexyl)phthalate 440,000
pentachlorophenol <14,000 (2,600)

Remarks: 14,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 43,46

e A
% S Al e .

Approvec by /
Laboratory Manager

Titie

“@ Azzredited by the American Assoziaticn for Laboratory Accreditatior: i the chermues: 93-5-8¢

te.s 2 testmz gt usted ir the current AALA Directtey of Accredites Laberoreres
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CORPORATION SERVICES AN
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CERTIFICATE OF ANALYSIS

m INTERNATIONAL ANALYTICAL ST

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__23 OF_..3%8

Sample Description: F/LMLO/R1D/60 (Soil) received August 7, 1987

~

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 560,000
. bis(2-ethylhexyl)phthalate 300,000
pentachlorophenol <15,000 (6,500)

Remarks: 15,000 = Quantitation limit.

ND = Not detected. .
< = Detected but at a level! less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 42,37
/ ’, L/
Approved BY Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accrediiation in the chemical 93-9-85
held of testing. as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT pkisiss SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 o 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECT CODE: [TEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__24 OF__35

Sample Description: F/HMHO/R1/60 (Soil) received August 7, 1987

SEMI-VOLATILE ORQQ?IC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene 6,100,000
bis(2-ethylhexyl)phthalate 3,300,000
pentachlorophenol 390,000

Remarks: 68,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 51.24

Ll 57 Freee @
rove ‘/
Approved by Laboratory Manager

Title

Accreditec by the Amencan Assoliation for Laboratory Accreditahon in the chermicga! 93-9-8¢2
Lie,.z o testing as hsted i tne curren! AALA Direcicry of Accredited Laboralcres



INTERNATIONAL A | .Y '|' ~TTT
m TECHNOLOGY AN ICAL e
CORPORATION SERVICES S ; Y

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 \“\géi

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED' September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__25% OF__35

Sample Description: F/HMHO/R1D/60 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 4,300,000
bis(2-ethylhexyl)phthalate 2,900,000
pentachlorophenol <390,000 (330,000)

Quantitation limit.

Remarks: 390,000
ND Not detected.

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 52,12

é:Z;itL, 856157;22244£¢<;,

Apmwmdbw?iaboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accrecitation in the chemucal 93-9-85
field of testing. as Lsted in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT plins SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__26__ OF __135

Sample Description: F/LMLO/R1/10 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

o
Concentration
Compound (wg/kg dry weight)
anthracene <9,600 (3,700)
bis(2-ethylhexyl)phthalate 23,000
pentachlorophenol ND

Remarks: 9,600 = Quantitation Tlimit.

ND = Not detected.
< = Detected but at a level less than the quantitation 1imit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 3.07

. . /)
,/ ﬂ‘
Cﬁziééaﬁ; :Zé e o
d by,
Approvea by Laboratory Manager

Titie

Accredites by the Amencan Assooiation for Laboratory Accreditation in the chemica! 93-2-€2
t €2 Tltesung <s Listec 1 the current AALA Directcry of Accreditez Laborctores
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CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__28 OF _235

Sample Description: F/LMLO/R1D/10 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

“ '

Concentration
Compound (ug/kg dry weight)
anthracene <9,300 (2,600)
. bis(2-ethylhexyl)phthalate 31,000
pentachlorophenol ND

Quantitation limit,

Remarks: 9,300
. ND Not detected.

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation 1imit and are therefore
estimated.
% Moisture = 0.60

Apmmmdb¢7Laboratory Manager

® (e A i

Title

Accredited by the Amencan Association for Laboratory Accreditaton in the chemucal 93-9-85
tield of testing. as hsted in the current AALA Directory of Accredited Laboratones




TECHNOLOGY

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_.27 OF__35

Sample Description: F/LMLO/R1/10-60 & F/LMLO/R1T/10-60 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound (ug/kg dry weight)
anthracene 100,000
bis(2-ethylhexyl)phthalate 44,000
pentachlorophenol <12,000 (5,100)

Remarks: 12,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 19,12

. ~ o
%{L % //L A—réfc{_/ .

Approvec by/
Laboratory Manager

Title

fex ot tesing as listex -~ ‘me curren AALA Directery of Accredites LaborItimes

“@ Accredited by the Amernicarn AsscIiation for Laboratory Accreduiaton ik the chernical 93-9-8¢




m INTERNATIONAL ANALYTICAL S

TECHNOLOGY e

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxvilie, Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation ' DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCCDE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__29 OF __13§

Sample Description: F/LMLO/R1D/10-60 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

N\, ]
Concentration
Compound (ug/kg dry weight)
anthracene 250,000
. bis(2-ethylhexyl)phthalate 49,000
pentachlorophenol <12,000 (8,500)

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 19,25

® Lo A Fiii

Laboratory Manager

Title

Accredited by the Amencan Assooiation for Laboratory Accreditation in the chermucal
ield of testing as histed 1n the current AALA Directory of Accredited Laboratones

93-9-85



INTERNATIONAL ANALYTICAL
IT psitns SERVICES

5815 Middlebrook Pike ® Knoxvilie Tennessee 37321 e 615-588-6401

CERTIFICATE OF ANALYSIS
T© IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__30 OF__35

Sample Description: F/HMHO/R1/10 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

v
Concentration
Compound (ug/kg dry weight)
anthracene 40,000
bis(2-ethylhexyl)phthalate <37,000 (7,500)
pentachlorophenol <37,000 (25,000)

Remarks: 37,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 5.90

b A Zie. @

Approved ty
Laboratory Manager

Title

Accredited by the Amencar. Asscoighorn tor Laboratory Accreditation i the chemica! 93-9-82
fie.= ¢ testing Qs usteZ .- tme current AALA Directcty of Accrexitez Looeralcries

.....




INTERNATIONAL e
m TECHNOLOGY ANALYTICAL E ool
CORPORATION SERVICES Ty
. 5815 Middlebrook Pike ® Knoxville. Tennessee 37921 ® 615-588-6401 \jé_;%/{
CERTIFICATE OF ANALYSIS
TO 1T Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER: L0118
Cincinnati, OH 45246 PAGE._.31__OF _35

Sample Description: F/HMHO/R1/10-60 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

v
Concentration
Compound (ug/kg dry weight)
. anthracene 2,200,000
bis(2-ethylhexyl)phthalate <42,000 (26,000)
pentachlorophenol <42,000 (36,000)

Remarks: 42,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 15.55

Apmmwdb%/Laboratory Manager

Title

Accredited by the Amencar. Assoziation for Laboratory Accreditation in the chemical 93-9-8¢
neld ¢ tesung as Listed in tre current AALR Directcry of Accreares Labero'ares




m INTERNATIONAL AN ALYTIC AL i

TECHNOLOGY CTLE

CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ‘ 2.7

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE_32 OF__ 35

Sample Description: F/HMHO/R1D/10 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

\ R
Concentration
Compound (ug/kg dry weight)
anthracene <19,000 (16,000)
bis(2-ethylhexyl)phthalate <19,000 (4,000)
pentachlorophenol 21,000

Remarks: 19,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 4,17

%;4(_, 2/%@'&/” .
W

Approved b
Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chermicatl 83-9-85
fieid of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL
m INTERNATION: ANALYTICAL
CORPORATION SE RVIC E S
. 5815 Middlebrook Pike ® Knoxville, Tennessee 37921 ® 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECT CODE: ITEC 24767

11499 Chester Road ORDER NUMBER. L0118

Cincinnati, OH 45246 PAGE__34 OF_35

Sample Description: F/LMLO/R1/60 & F/LMLO/R1T/60 (Soil) received August 7, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec.  RPL
pentachlorophenol 91,000 (MS) 2,600 24,000 24 12,000 11 74
87,000 (MSD)
anthracene 360,000 (MS) 1,100,000 1,800,000 194 1,200,000 29 15C

350,000 (MSD)
bis(2-ethylhexyl)

phthalate 180,000 (MS) 440,000 790,000 194 620,000 106 32
170,000 (MSD) )

RPD = Relative Percent Difference

% Moisture = 43,46

’ -

ved by,
Approved by Laboratory Manager

Title

Accredited by the Amencar Assoziation tor Laboratory Accreditation in the chemica! 93-9-82
fie.2 of testng as listed in the current AALA Directory of Accredied Laborciones



m INTERNATIONAL ANALYTICAL T

TECHNOLOGY -

CORPORATION SERVICES

2813 "1gdiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 s

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPCORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__ 33 OF_ 1358

Sample Description: F/HMHO/R1D/10-60 (Soil) received August 7, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

N\
Concentration
Compound (vg/kg dry weight)
anthracene 3,200,000
bis(2-ethylhexyl)phthalate <45,000 (43,000)
pentachlorophenol <45,000 (42,000)

Remarks: 45,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are less than the quantitation limit and are therefore
estimated.
% Moisture = 20,35

@@ A Ao

Approved .
Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditahion in the cherrucal 93-9-85
field of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL r":nﬁl“h.:\\-a
Eﬂ INTERNATION ANALYTICAL FEE
CORPORATION SERVICES : g-*f‘{{.ji?l
. 5815 Middiebrook Pike ® Knoxville, Tennessee 37921 © 615-588-6401 L\g—;ﬁ
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__1 ofF__41
Sample Description: Four (4) soil samples received August 5, 1987
Concentration units are mg/kg !ppm) on a dry weight basis
h \
P/LMLO/R1/60 P/LMLO/R1D/60 P/LMHO/R1/60 P/LMHO/R1D/60
Arsenic 29.7 24.8 19.6 17.3
Cadmium 39,5 51.3 28.2 24.5
Chromium 44,7 68.3 42.5 37.9
Copper 408 582 385 330.
Lead 431 602 398 341
Nickel 40.6 54.0 34.6 30.7
Zinc 902 1,300 728 629
% Moisture 24.61 33.95 35.07 40.42

Approved

5:2%;;21 ;7%;7 5329cclg,

Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical
teld of tesung as listec in the current AALA Directory of A-credited Laboratones

93-9-85



INTERNATIONAL ANALYTICAL L
Eﬂ CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37821 ® 615-588-6401 Nov—oa

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24767
11499 Chester Road ORDER NUMBER L0118
Cincinnati, OH 45246 PAGE__38 OF_23%

Sample Description: F/LMLO/R1/10-60 & F/LMLO/R1T/10-60 (Soil) received August 7, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec.
pentachlorophenol 14,000 (MS) 5,100 4,300 -5.7 5,600 3.3 -
15,000 (MSD) - w0
anthracene 56,000 (MS) 100,000 120,000 36 200,000 164 -
61,000 (MSD) —

bis(2-ethylhexyl)
phthalate 28,000 (MS) 44,000 49,000 18 63,000 61 -
31,000 (MSD)

RPD = Relative Percent Difference

% Moisture = 19,12

Apprw% ;)/ % Lt~ ‘

Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation in the chemical 83-9-8¢
tield of tesing as listed 1n the current AALA Directory o! Accredited Laboratones



INTERNATIONAL o
m INTERNATION. ANALYTICAL AEE
CORPORATION SERVICES 3 i L1
. 5815 Middlebrook Pike ® Knoxville, Tennessee 37921  615-588-6401 Rl
=@
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECT CODE: ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGEL_3 _OF__41

Sample Description: Two (2) soil samples received August 5, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

\V]

N

P/LMLO/R1D/10 P/LMLO/R1D/10-60

. Arsenic 8.3 6.1

Cadmium 3.7 10.9

Chromium 1.4 4,2

Copper 11.7 30.8

Lead 11.3 29.6

Nickel 3.2 8.5

Zinc 28.5 182

% Moisture 3.78 14.48

- Lf//‘
1"" Cﬁzi%qu 9f%§7 S ad i

Approves f Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical ) 93-9-8%
e = o testing as listea in the current AALA Directory o! Accredited Laboratories



INTERNATIONAL T
m TECHNOLOGY ANALYTICAL .
CORPORATION SERVICES AR
5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 ¢ 615-588-6401 _\_%/~-
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI1-3741-7-2)
Cincinnati, OH 45246 PAGE__2 _ofF__41
Sample Description: Four (4) soil samples received August 5, 1987
Concentration units are mg/kg (ppm) on a dry weight basis
J NG
P/HMLO/R1/60 P/HMLO/R1D/60 P/LMLO/R1/10 P/LMLO/R1/10-60
Arsenic 1,070 1,000 2.2 3.0
Cadmium 702 661 2.6 12.7
Chromium 2,250 2,220 <0.86 7.5
Copper 1,880 21,200 5.4 52.6 .
Lead 27,400 30,300 6.4 7645
Nickel 1,380 1,350 <1.7 10.4
Zinc 44,400 49,400 10.4 332
% Moisture 53.02 53.77 5.19 14,37
Acprovea of. Laboratory Manager ‘

Title

Accredited by the Amencan AssoZiction tor Laboratory Accreditation in the chemucal 93-9-85
fiela of testing as hsted in the current AALA Directory of Accredited Laboratones



INTERNATIONAL
TECHNOLOGY
CORPORATION

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

TO IT Corporation
ATTN: Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

DATE REPORTED:
PROJECT CODE
ORDER NUMBER

PAGE__S8__ ©OF

September 30, 1987
ITEC 24749
805018 (PEI-3741-7-2)

4]

Sample Description: Four (4) soil samples received August 5, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

P/HMLO/R1/10 P/HMLO/R1/10-60 P/HMLO/R1D/10 P/HMLO/R1D/10-60
Arsenic 60.0 81.6 61.5 94.6
Cadmium 333 278 309 298
Chromium 11.8 18.8 5.3 20.0
Copper 129 273 84.4 283
Lead 258 513 141 447
Nickel 28.1 46,3 20.9 47.0
Zinc 691 1,280 534 1,110
% Moisture 5.24 16.48 5.18 17.89
/ .7 -3
Approved ¥ Laboratory Manager
Title

Accreditez by the Amencar. Asscciauon tor Labeoratory Accreditahon in the chemical
Le T ¢t tes g a8 us'en - ‘ne curen AALA Direclcry of Accredited Laboratones

83-9-g¢



INTERNATIONAL aTmE
CORPORATION SERVICES R
315 Middiebrook Pike ® Knoxvile Tennessee 37921 @ 615-588-6401 A ‘:151‘
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987

ATTN: Barbara Locke PROJECTCODE ITEC 24749

11499 Chester Road ORDERNUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE_4___ OF __A41

Sample Description: Four (4) soil samples received August 5, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

P/LMHO/R1/10 P/LMHO/R1/10~-60 P/LMHO/R1D/10 P/LMHO/R1D/10-60
Arsenic 3.7 3.0 3.3 5.6
Cadmium 4,6 10.8 4,9 11.7
Chromium 3.9 2.9 1.8 1.7
Copper 8.9 31.6 11.7 29.6 .
Lead 10.0 29.6 12.7 27.3
Nickel 4,3 7.4 6.3 6.3
Zinc 29.0 202 42,3 100.
% Moisture 4,57 16,50 2.91 17.16

C:Z%;ci,, el 2L et "II
Approved by Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemucal 93-9-85
fleld of testing as hsted in the current AALA Directory of Accredited Laboratones



TTRG ANALYTICAL e
e

TECHNOLOGY

CORPORATION SERVICES / L

C g T:'[LA ‘:

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 u\“fi“:"\-,/;/-

wS=y

CERTIFICATE OF ANALYSIS
to IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__71___ofF__41

Sample Description: P/LMLO/R1D/60 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 4,900
chlorobenzene 44
1,2-dichloroethane 9
ethyl benzene 290
styrene 210
tetrachloroethene 20.
xylenes (total) 880

Remarks: 8 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 33.95

d
Approved | aboratory Manager

Title

Accredited by the Amencan AsscIighon tor Laboratlory Accreditation 1n the chernicai 93-
feZ T tesmz 2 ustel o o'né cutren AALA Direrrorv o ACCrez et Laboroio-es

ER:H



FRdiiiiiy  ANALYTICAL -

CORPORATION SERVICES RSNt
5815 NMiadiebrook Pike ¢ Knoxville Tennessee 37321 ® 615-588-6401 R\g
CERTIFICATE OF ANALYSIS
10 IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__6___OF__41

Sample Description: P/LMLO/R1/60 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound {ug/kg dry weight)
acetone? 2,700
chlorobenzene <33 (25)
1,2-dichloroethane ND
ethyl benzene 170
styrene 320
tetrachloroethene ND
xylenes (total) 860

Remarks: 33 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 24.61

p Cr -
Approve By Laboratory Manager

Title

Accredited by the Amencan AssoZiation for Laboratory Accreditation in the chemical 93-9-8%
fleld of testing as listed 1n the current AALA Directory of Accredited Laboratones



INTERNATIONAL T
m TECHNOLOGY ANALYTICAL Sty
CORPORATION SERVICES
. 5815 Middlebrook Pike ® Knoxville, Tennessee 37921 @ §15-588-6401 \\:;?/
==
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTcoDE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__9_ oF__41

Sample Description: P/LMHO/R1D/60 (Soil) received August 5, 1987

VOLATILE ORGQNIC ANALYSIS

\
Concentration

Compound (ug/kg dry weight)

acetone! 210,000

. chlorobenzene 5,900
1,2-dichloroethane <2,100 (930)

ethyl benzene 94,000

styrene 21,000

tetrachloroethene 11,000

xylenes (total) 170,000

Remarks: 2,100 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 - This component has a quantitation limit two (2) times that listed.
% Moisture = 40,42

- o
. /41{9 %/ ;//L M(_‘L4’
Approvea o Laboratory Manager

Titie

Accredited by the Amencan AsscIianon for Laboratory Accreditation in the chemucal 95-8-8%
L& o tesung as listed n the current AALA Direcicry of Accrecditec Lapersiores



INTERNATIONAL -pr‘}\IJ‘rquc:}\IJ ”:jii;f
T st SERVICES

3813 \Middlebrook Pike @ Knoxville Tennessee 379321 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_8 orf__41

Sample Description: P/LMHO/R1/60 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS
N

Concentration
Compound (rg/kg dry weight)
acetone! 160,000
chlorobenzene 38,000
1,2-dichloroethane ND
ethyl benzene 300,000
styrene 48,000
tetrachloroethene 74,000
xylenes (total) 430,000

Remarks: 960 Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 35.07

I e <

Approvea b/ Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chemical 93-9-8!
fiela of testing. as listed n the current AALA Directory of Accredited Laboratones




INTERNATIONAL e
m INTERNATION ANALYTICAL .
CORPORATION SE RVICE S IL
Ry
. 5815 Middiebrook Pike ® Knoxvilie. Tennessee 37921 @ 615-588-6401 \&Q«/@d
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___11 ofF__ 4l

Sample Description: P/HMLO/R1D/60 (Soil) received August 5, 1987

\
N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 6,700
. chlorobenzene 780
1,2-dichloroethane ND
ethyl benzene 17,000
styrene 2,800
tetrachloroethene 2,000
xylenes (total) : 36,000

Remarks: 540 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 53.77

® s 5 ST e

Approved {y

Laboratory Manager

Title

Accredited by the Amencarn Assoziation for Laboratory Accreditatior. it the chemicai BN 93-0-8%
ted of testag as listec in the current AALA Directory o!f Actredited Labormones



m INTERNATIONAL ANALYTICAL T

CORPORATION SERVICES SRR
3815 Migdlebrook Pike ® Knoxville Tennessee 37921 © 615-588-6401 ‘ R:z“{g;v
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCCDE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__10 ofF_ 41

Sample Description: P/HMLO/R1/60 (Soil) received August 5, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 8,400
chlorubenzene 500
1,2-dichloroethane <53 (12)
ethyl benzene 6,600
styrene 2,000
tetrachloroethene 970
xylenes (total) 11,000

Remarks: 53 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 53,02

%y/&/ % %/g Al A

e ‘
Approvea™ Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chermucal 93-9-85
field of tesing as histed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL ST

SERVICES , - _
5815 Middlebrook Pike ® Knoxville Tennessee 37921 © 615-588-6401 »\f;%/;
CERTIFICATE OF ANALYSIS

To IT Corporation

DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECTCODE  ITEC 24749

11499 Chester Road

ORDER NUMBER. 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__14 OF__41 _

Sample Description: P/LMLO/R1D/10 (Soil) received August 5, 1987

Compound

acetone!
chlorobenzene
1,2-dichloroethane
ethyl benzene
styrene
tetrachloroethene
xylenes (total)

Remarks: 5

VOLATILE ORGANIC ANALYSIS

Concentration
(ug/kq dry weight)

Quantitation Limit

but at a level less than the quantitation limit. Values in

parenthesis are estimated.

This component has a quantitation limit two (2) times that listed.

ND = Not detected
< = Detected
1 =
% Moisture = 3,78

gl

Approved by
Laboratory Manager

Title
-
Accredited by the Amerncar. Asscziction tor Laboratory Accreditatior. in the chemical ’ 93
teic o tesung s hstec - the zurren’ AALA Directery of Accredied Laberaicnes

9-82



INTERNATIONAL ANALYTICAL T
T p: st SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__12 oF_41

Sample Description: P/LMLO/R1/10 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

AN
Concentration
Compound (vg/kg dry weight)

acetonel 1,200
chlorobenzene <5 (2)
1,2-dichloroethane ND
ethyl benzene 9
styrene 15
tetrachloroethene ND
xylenes (total) 30.

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,19

g % W(&—«(xt.u

Approved b

Laboratory Manager

Tule

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chermucal 93-9-85
neld of testing. as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL YT
m TECHNOLOGY ANAL ICAL
CORPORATION SE RVICE S
. 5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401
CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECTCODE ITEC 24749

11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE___15 orF__41

Sample Description: P/LMLO/R1D/10-60 (Soil) received August 5, 1987

/
N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 1,600

. chlorobenzene ND
1,2-dichloroethane <29 (6)
ethyl benzene 53
styrene ) 72
tetrachloroethene ND
xylenes (total) 130

Remarks: 29 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 14.48
//, /< 7
'II" ¢42;¢6' T A s

7/
Approvec by
Laboratory Manager

Title

Accredited by the Amencar, Asscsiahon for Laboratory Accreditatior. in the chemica! ! 93-9-8¢
(€2 2! tesuns @s hisies ir the curren! AALRA Direciory of Accrecitec Laocratenies




INTERNATIONAL rene
m TECHNOLOGY ANALYTICAL e
CORPORATION SERVICES 5T
5815 Micdiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 -* e

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___13 oF__41

Sample Description: P/LMLO/R1/10-60 (Soil) received August 5, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 3,200
chlorobenzene 490
1,2-dichloroethane 41
ethyl benzene 3,700
styrene ND
tetrachloroethene 190
xylenes (total) 7,900

Remarks: 29 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 14,37

Zéﬂ‘u ‘71.//7 7/ { ALt

Approved b

Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chermical 93-9-85
field of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL TR
!:]E:EI'TECHHhRDLCK;Y' ANALYTICAL T

CORPORATION SE RVICE S /“’* -
. 5815 Middiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 “:Qi‘::é%
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__18 OfF__41

Sample Description: P/LMHO/R1D/10 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

\\._)

Concentration
Compound (ug/kg dry weight)
acetone! 23,000
. chlorobenzene ND
1,2-dichloroethane <26 (6)
ethyl benzene 36
styrene 25
tetrachloroethene ND
xylengs (total) 94

Remarks: 26 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 2,91

2
. @(‘v %/ 7/(’}AL-¢¢ Lo

Approves of Laboratory Manager

Tile

Accréduec by the Amernican Asscoichor 1or Laboratory Accreditatior, iri the chemiza! 93-8.8%
ez o! testng Qs bistec v the current AALA Directory ¢! Accreailec Laporaiories
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INTERNATIONAL Y'T A I -~

TECHNOLOGY ANALYTIC ST

CORPORATION SERVICES T
2815 Middiebrook Pike @ Knoxville Tennessee 373921 @ 615-588-6401 ‘

CERTIFICATE OF ANALYSIS

TO

IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749

11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__16 oOF __41

Sample Description: P/LMHO/R1/10 (Soil) received August 5, 1987

Remarks: 26

% Moisture

VOLATILE ORGANIC ANALYSIS

N\
Concentration

Compound (ug/kg dry weight)
acetone! 43,000
chlorobenzene <26 (10.)
1,2-dichloroethane ND
ethyl benzene 40.
styrene 33
tetrachloroethene ND
xylenes (total) 100

Quantitation Limit

Not detected .

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

This component has a quantitation limit two (2) times that listed.

ND
<

1

4.57

77 2 S
@u 7 77 v

ApmmmdbwyLaboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation 1n the chemical 93-9-85%
field of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL
m INTERNATION. ANALYTICAL
CORPORATION SE RVIC E s -
. 5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24749
11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__19 ofF__41

Sample Description: P/LMHO/R1D/10-60 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

D
Concentration
Compound (ug/kg dry weight)
acetone! 72,000
. chlorobenzene 1,600
1,2-dichloroethane <380 (170)
ethyl benzene 13,000
styrene ND
tetrachloroethene 960
xylenes (total) 29,000

Remarks: 380 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 17,16

) e 47 Frve

Approvea Laboratory Manager

Titie

Accredited by the Amencan Asscziation tor Laboratory Accreditation in the chemical 9: ¢-8:
teis o testng as listec in the current AALA Directory o Accreditec Lapcoroicres



INTERNATIONAL ANALYTICAL e
ET jee ot pEAS

3815 Miaciebrook Pike @ Knoxville Tennessee 37921 ¢ §15-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 172 OF __41

Sample Description: P/LMHO/R1/10-60 (Soil) received August 5, 1987

~

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 30,000
chlorobenzene 1,100
1,2-dichloroethane <300 (46)
ethyl benzene 9,200
styrene ND
tetrachloroethene 590
xylenes (total) 23,000

Remarks: 300 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 16.50

A
’/‘ : 2
/ L % //(l/“({ - .
Approved by

P Laboratory Manager

Tule

Accredited by the Amencan Association tor Laboratory Accreditation 1n the chemical 93-9-85
field of testing as listed 1n the current AALA Directory of Accredited Laboratones



TECHNOLOGY

m INTERNATIONAL ANALYTICAL S

CORPORATION SERVICES £ 9 -
. 5815 Middiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 \:gg:
e
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__22 OF__41

Sample Description: P/HMLO/R1D/10 (Soil) received August 5, 1987

VOLATILE ORGANIC ANALYSIS

AW
Concentration
Compound (vg/kg dry weight)

acetone! 1,700

. chlorobenzene 15
1,2-dichloroethane <5 (1)
ethyl benzene 76
styrene ND
tetrachloroethene 7
xylenes (total) ‘ 89

Remarks: 5 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,18

pd 7 L//,‘
. 7[‘/ FLC ottt
prmmdbw/Laboratory Manager

Title

Accreditecd ty the Amencarn Assoziation for Laboratory Accreditation in the chernical 93-9-8¢
t.e.s o testing as iisted I tne current AALA Directory o! Accreditex Laboragiones




m INTERNATIONAL ANALYTICAL

CORPORATION SERVICES fi
3815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ‘ xﬁ-‘:@,

CERTIFICATE OF ANALYSIS
TOo IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 20 ofF_ 41

Sample Description: P/HMLO/R1/10 (Soil) received August 5, 1987

VOLATILE ORGAN{F ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 1,900
chlorobenzene 12
1,2-dichloroethane <5 (1)
ethyl benzene 56
styrene 34
tetrachloroethene <5 (4)
xylenes (total) 2,000

Remarks: 5 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,24

//,
4?2:%;e¢/ 574;7 )2??f—11/t<_/' ‘III
Apmmmdbw/Laboratory Manager

Title

Accredited by the Amerncan Assoziation for Laboratory Accreditation in the chermical 93-9-85
field of testing as listed in the current AALA Directory ot Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES

m INTERNATIONAL ANALYTICAL

5815 Middlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 23 OF __41

Sample Description: P/HMLO/R1D/10-60 (Soil) received August 5, 1987

hV

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
acetone! 1,100
chlorobenzene 400
1,2-dichloroethane <30. (28)
ethyl benzene 570
styrene ND
tetrachloroethene 520
xylenes (total) 1,300

Remarks: 30. = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
! - This component has a quantitation limit two (2) times that listed.
% Moisture = 17,89

Approved by/

Laboratory Manager

Titie

Accredited by the Amencar. Associat:ion for Laboratory Accrediatior. i the chemica!
e o teshing e astes ir the curtent AALA Direcicryv o Accredited Laborztories

93-¢-85



ITS e ANALYTICAL
CORPORATION SERVICES ey -.g.

5815 Middiebrook Pike @ Knoxville. Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation
ATTN: Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

DATE REPORTED September 30, 1987

PROJECTCODE ITEC 24749

ORDER NUMBER 805018 (PEI-3741-7-2)
PAGE__ 21 oOF __41

Sample Description: P/HMLO/R1/10-60 (Soil) received August 5, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 4,300
chlorobenzene 160
1,2-dichloroethane <30. (18)
ethyl benzene 1,200
styrene ND
tetrachloroethene 92
xylenes (total) 2,600

Remarks: 30. = Quantitation Limit

ND = Not detected
{ =
! parenthesis are estimated.
% Moisture = 16.48

Detected but at a level less than the quantitation limit. Values in

This component has a quantitation limit two (2) times that listed.

Appmedb/Laboratory Manager .

Title

teld of tesing as listed in the current AALA Directory of Accredited Laboratones

% Accredited by the Amencan Associahon for Laboratory Accreditanon in the chemical 93-9-8



TECHNOLOGY

m INTERNATIONAL ANALYTICAL e

CORPORATION SERVICES Y
5815 Middlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401 ;\;f:';";:
o
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__25 OF __41 _

Sample Description: P/LMLO/R1D/60 (Soil) received August 5, 1987

Remarks: 13,000

\

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 800,000
bis(2-ethylhexyl)phthalate 460,000
pentachlorophenol <13,000 (9,400)

Quantitation limit,

Not detected.

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

ND
<

33.95

% Moisture

. -
Cﬁzgé}¢c, F e

£ A
d b
Approvea b Laboratory Manager

Title

“[! Accrediteq by the American Assoziqlorn tor Laporatory Accreditation i the chemica! 93-9-8¢

‘e,z ' tee mz as his'ex - the curren AALA Directory <! Accredited Laberarories



INTERNATIONAL ~TE e
m INTERNATION ANALYTICAL L
CORPORATION SERVICES ST
N
5815 Middlebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 \\-'E-/;'

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED:  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__24 oOF __41

Sample Description: P/LMLO/R1/60 (Soil) received August 5, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 730,000
bis(2-ethylhexyl)phthalate 450,000
pentachlorophenol 15,000

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 24,61

Q/a/ Y Fhas i ¢

Approved by
*“*“Laboratory Manager

Tutle

Accredited by the Amencan Association for Laboratory Accrechtation in the chernical 93-9-85
field of tesing as listed in the current AALA Direclory ot Accredited Laboratones



INTERNATIONAL R T
m TECHNOLOGY ANALYTICAL = S
CORPORATION SERVICES i J'L :
. 5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 Ry
=T
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 27 ofF__41

A

Sample Description: P/LMHO/R1D/60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

. Concentration

Compound (ug/kg dry weight)
anthracene 680,000
. bis(2-ethylhexyl)phthalate 1,100,000
pentachlorophenol <150,000 (49,000)

Remarks: 150,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 40.42

d by
Approved by Laboratory Manager

Title

Accred.ted by the Amencar. Asscoiat.or. {or Laboratory Accrediiahior. in the chermica! 9:-9-8¢
‘e T ot testng ac lges i tre curter AALA Directory of Actrediec Lazoroic-es
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3815 Middieorook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 N PAGE___26 oOF _ 41
N

Sampie Description: P/LMHO/R1/60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight) .
anthracene 760,000
bis(2-ethylhexyl)phthalate 1,400,000
pentachlorophenol 77,000

Remarks: 15,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 35,07

Db A

d b
Approved by Laboratory Manager ‘

Title

Accredited by the Amerncan Asscciation for Laboratory Accreditathon in the chemucat 93-¢
tield of testing as listed in the current AALA Directory of Accredited Laboratones




TECHNOLOGY e

m INTERNATIONAL ANALYTICAL T

CORPORATION SERVICE S o }
. 5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 \ el
o2 [
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECTCODE ITEC 24749

11499 Chester Road ORDER NUMBER- 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__29 OF_41

Sample Description: P/HMLO/R1D/60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

' . Concentration

Compound (ug/kg dry weight)
anthracene 1,000,000
bis(2-ethylhexyl)phthalate 770,000

|
|
|
[ pentachloropheno] <84,000 (46,000)
|

Remarks: 84,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 53.77

Approved by /
Laboratory Manager

Title

Accreditec by the Amencan Assoziation 1or Laboratory Accreditation in the chernica. 9z-%-82
teiz of lestng O ustex i the curren! AALA Directery of Accredites Laporziores



m INTERNATIONAL ANALYTICAL e

TECHNOLOGY S

CORPORATION SERVICES

3815 Micddiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED- September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 28 OF _A41

Sample Description: P/HMLO/R1/60 (Soil) received August 5, 1987

"

SEMI-VOLATILE ORGANIC ANALYSIS

Concerntration

Compound (ug/kg dry weight)
anthracene 1,500,000
bis(2-ethylhexyl)phthalate 1,000,000
pentachlorophenol <74,000 (44,000)

Remarks: 74,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 53,02

Al d by #
PRIoVeS™ “Laboratory Manager

At o v
7 |

Tile

Accredited by the Amencan AssoZiation tor Laboratory Accreditation in the chemical 93-9-85
fieid of testing as listed in the current AALA Directory of Accredited Laboratones




5.0 QA/QC PROCEDURES

The QA/QC procedures that are applicable to the full-scale operation
include procedures that relate to the following activities:

° Sample preparation

° Laboratory analysis

° Data reduction, validation, and reporting
The procedures that will be followed to ensure that high quality data is
generated and maintained throughout the performance of this subtask with

regard to these activities is detailed in the QA/QC Plan for the overall work

assignment and, therefore, will not be reiterated here.

£-37



Other Equipment Failure

If any other equipment on site fails to operate properly, the Project

Team Leader and Site Safety Officer will be notified and the effect of this
failure on continuing operations on site will be determined. If the failure
affects the safety of personnel or prevents completion of the field activ-
ities, all personnel will leave the exclusion zone until the situation is

evaluated and appropriate actions taken.

E-36



Equipment needed to facilitate decontamination include: plastic drop
cloths containers (tubes), decon solution (soap), rinse water and scrub

brushes. These materials will be located outside the exciusion zone.

4.12 EMERGENCY PROCEDURES

The following standard emergency procedures will be used by onsite
personnel. The PEl industrial hygienists will be notified of any onsite
emergencies.

Personnel Injury in the Exclusion Zone

Upon notification of an injury in the exclusion zone, the support per-
sonnel will enter (using the proper level of protection) if needed. The
injured person should be moved to the decontamination line. The nature of
the injury will be evaluated and the affected person will be decontaminated
to the extent possible prior to movement to the support zone. The appro-
priate first aid will be administered and arrangements will be made with the
designated medical facility (if required). No person shall reenter the
exclusion zone until the cause of the injury or symptoms is determined.

Fire/Explosion

In the event of a fire or explosion, the fire department will be noti-
fied and personnel will move to a safe distance from the affected area.

Personal Protective Equipment Failure

If any site worker experiences a failure or alternation of protective
equipment that affects the protection factor, that person and his/her buddy
will immediately leave the exclusion zone. Reentry will not be permitted

until the equipment has been repaired or replaced.

E-35



TABLE 4-2. LIST OF ENVIRONMENTAL MONITORING EQUIPMENT

Monitoring equipment Hazard Ambient level Action
Combustible gas indicator Explosive <10% LEL Continue investiga-
atompshere tion with caution
10%-25% Continue on-site

monitoring with ex-
treme caution as
high levels are en-

countered
>25% LEL Explosion hazard;
withdraw from area
immediately
Oxygen concentration meter Oxygen <19.5% Monitor wearing SCBA

NOTE: Combustible
gas readings are not
valid in atmospheres
with <19.5% oxygen

19.5%-25% Continue investi-
gation with caution;
SCBA not needed,
based on oxygen
content only

>25.0% Discontinue inspec-
tion; fire hazard
potential; consult
specialist

E-34



(National Mines Model MX241 or equivalent). The CGI alarm will be set at 25
percent of the lower explosive 1imit (LEL). The necessary action levels are

listed in Table 4-2.

4.9 PROTECTIVE EQUIPMENT
The following protective equipment will be worn at all times by field
personnel working inside the building during actual blending activities.

Level B protection

1) Supplied air respirator

pressure-demand, self-contained breathing apparatus
° pressure-demand, airline respirator with escape bottle

2) Chemical resistant inner and outer gloves

Viton - for volatiles and semivolatiles except acetone
° Butyl rubber - for acetone

3) Chemical resistant steel toe and shank outer boots
4) Chemical resistant splash suit

5) Hard hat and splash shield (optional)

4.10 FIELD OPERATING PROCEDURES
During the SARMS blending operation, the mixing equipment, soil con-
tainers, and chemical containers will be properly banded and grounded ac-
cording to 29 CFR §1910.106. The soil-chemical blending procedures will be
carried out as determined by the bench-scale operation (see Section 3.1).
Drums of soil will be handled using a "drum hydra-1ift" or equivalent

drum handling equipment.

4.11 DECONTAMINATION PROCEDURES
Personnel and equipment leaving the exclusion zone will be thoroughly

decontaminated using the standard Level B decontamination protocol.

E-33




TABLE 4-1 (continued)

Substance Exposure symptom First-aid
Lead sulfate Strong eye and skin

irritation, mucous

membrane irritation
Zinc oxide Skin and eye irritation, Artificial

Cadmium sulfate

Arsenic trioxide

Copper sulfate

Chromic oxide

Nickel nitrate

metallic taste, throat
irritation

Dryness of throat, cough,
headache, feeling of
constriction of chest,
nausea, shortness of
breath

Mucous membrane and
pharynx irritation,
eye irritation, metal
taste, dermatitis

Allergic skin rash,
respiratory irritation

respiration

Irrigate eyes
immediately,
promptly wash
skin with soap

Water wash skin,
artificial
respiration

E-32




TABLE 4-1.

EMERGENCY MEDICAL INFORMATION

Substance Exposure symptom First-aid
Anthracene Skin irritation
Pentachlorophenol Weakness, resp. changes, Irrigate eyes,

Bis(2-ethylhexyl) phthalate
Ethylbenzene

Xylene

1,2-Dichloroethane

1,1,2,2-Tetrachloroethylene

Acetone

Chlorobenzene

Styrene

dermatitis, convulsions

Skin, eye irritation

Eye irritation, mucous
membrane irritation

Dizziness, excitement,
drowsiness, incoherence,
staggering gait

ENT irritation, nausea,
vertigo, incoherence

ENT irritation, dizziness,
dermatitis

Eye and nose irritation,
drowsiness, incoherence,
skin irritation

Eye and nose irritation,
drowsiness, weak, unsteady
gait, nausea

wash skin with
soap, artificial
respiration

Irrigate eyes,
water wash skin

Irrigate eyes
immediately,
promptly wash
skin with soap

Irrigate eyes
immediately,
promptly wash
skin with soap

Irrigate eyes
immediately,
promptly wash
skin with soap,
artificial
respiration

Irrigate eyes
immediately,
promptly wash
with soap,
artificial
respiration

Irrigate eyes
immediately,
water flush
skin, artificial
respiration

(continued)
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4.6 EMERGENCY MEDICAL INFORMATION

The availability of information regarding the exposure symptoms of each
individual chemical being used during the full-scale activities is critical
to maintain the health and safety of field personnel. In addition, all
field personnel will be familiar with the first-aid requirements of each
chemical. Table 4-1 presents a summary of critical emergency medical in-

formation associated with each of the 17 contaminants.

4.7 EMERGENCY CONTACTS

In addition to being familiar with chemical-specific first aid measures,
all field personnel will be aware of thé various local agencies and facil-
ities that are potentially available during an emergency situation. These

local agencies/facilities and their phone numbers are as follows:

Agency/Facility Phone number
Cincinnati Police 765-1212
Cincinnati Fire Department 241-2525
St. Francis - St. George Hospital 389-5000
University of Cincinnati Hospital 872-3100C
Ambulance (Cincinnati Fire Department) 241-2525
Poison Control Center 872-5111
PEI Associates 782-4700

4.8 ENVIRONMENTAL MONITORING
During the SARMS blending operation, continuous air monitoring will be
carried out adjacent to the mixer with a combustible gas indicator (CGI).

Monitoring will be conducted with a continuous-operating CGI with an alarm
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4.3 PERSONNEL HEALTH AND SAFETY TRAINING
A1l personnel involved in the SARMS blending operation will be trained
and experienced in the proper use of personnel protective equipment as re-
quired in 29 CFR §1910.120. This includes instruction in levels of protec-
tion, self-contained breathing apparatus (SCBA), air-purifying respirators
and respirator decision logic. All individuals required to wear an air-
or Seply wpo-Ks

purifying respirator will be fit-tested and a record of the fit-test will be
A

on file at PEI.

4.4 MEDICAL SURVEILLANCE

The PEl medical monitoring program requires that employees involved in
hazardous waste site activities receive a baseline medical examination and
annual medical examination. Personnel involved in the SARMS blending opera-
tion have been trained in Red Cross first-aid. In addition, one of the field
personnel who will be working at the site is experienced as an Advanced Life

Support paramedic.

4.5 EMERGENCY EQUIPMENT LOCATIONS

The following types of medical equipment will be present onsite, within
eacy access by all field personnel:

First-aid kit - outside blending building

Emergency eye wash - outside blending building

Emergency shower - outside blending building

Fire extinguishers - inside blending building
outside blending building
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4.0 HEALTH AND SAFETY PROCEDURES AND REQUIREMENTS

The following section discusses the health and safety procedures and
requirements that will be followed and met, respectively, during the full-

scale SARMS blending operation at EPA's Center Hill facility.

4.1 ONSITE CONTROL

Access to the SARMS blending building will be through a locked door,
coordinated by the PEl staff at the site and will be limited to individuals
wearing the proper level of protection. Two individuals will work inside the
building to prepare the SARM samples and a minimum of one person outside the
building to assist and support the people inside. For the purpose of the
project and the health and safety plan, the building will be considered the
“"exclusion zone" during actual SARM preparation and entry into this exclusion
zone will require‘Level B protection.
The full-scale SARMS blending operation will be conducted using a 15-ft3

mortar mixer located inside a 16' x 19' building. The building will be

ventilated and the vented air will be carbon-filtered.

4,2 SITE PLAN

Figure 4-1 shows the plan of the U.S. Environmental Protection Agency
Center Hill Research Facility indicating the building to be used for the
SARMS blending, all structures in the vicinity of the building, and the

locations of telephones and first aid stations.
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spill response report will be submitted to the Center Hill contact and the
EPA Project Officer describing, in detail, the nature and extent of the spill .
and the cleanup response measures. Any incident of significance will also be
reported to PEI's staff industrial hygienist and project manager for further
discussion and review.

Additional emergency response measures and procedures are described in

Section 4.0, Health and Safety Procedures.
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as the procedures to be followed during actual blending of the SARM samples.
The minimization of release potential will be accomplished by a number of
mechanisms; 1) only trained, experienced individuals will participate in the
actual blending operations, 2) appropriate personal protective gear will be
worn to provide field personnel the security and comfort to work confidently
with the contaminant chemicals and resulting SARM samples, 3) equipment has
been selected and modified to minimize the potential for leaks, chemical in-
compatibility, ignition source, and breakage, and 4) individual chemicals
will be combined, to the greatest extent possible, before the actual blending
begins, reducing the total number of times that a spill could occur.

It is impossible to eliminate all risk of spills or releases, therefore,
a contingency plan for containment and cleanup has been developed for the
full-scale blending operations. Fugitive volatile organics will unavoidably
be released when SARM material is transferred from the mixer to the shipping
containers and possibly during the blending. Emissions from the mixer
(closed and opened) will be collected by a field-fabricated fume hood de-
signed to provide an airflow past the mixer sufficient to capture fugitive
volatile organics and pass them through an activated carbon filter.

In the event of a chemical or contaminanted-soil spill the key personnel
(in Level B protective gear) will implement measures necessary to: 1) halt
the release, 2) contain the spread of contaminants, and 3) promptly begin
cleanup of spilled and contaminated materials. Cleanup materials will be
stored inside the shed and will include sorbent materials, an empty salvage
drum, shovels, dustpans, etc. Contaminated materials will be placed in the
salvage drum for later disposal. An accurate estimate of the amount of
material spilled and an evaluation of the adequacy of the cleanup will be
made. The spill incident and response measures taken will be documented. A
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The pour-spout on the mixer may also be used to fill the 5-gallon pails,
however, a shovel will probably be necessary to efficiently fill these con-
tainers. The four 5-gallon pails for each of the four SARM types will be
filled from one of four single batch-mixes.

The 400 0.5-1b SARM samples to be archived will be placed in pre-labeled
sample containers using a stainless steel trowel, and will be immediately
sealed. One-hundred (100) 0.5-gallon jars will be filled with each SARM
type. Each archive SARM type will be prepared for a single batch-mix.
Transportation, consignee, and amounts of SARM samples to be shipped to

testing locations are presented in Table 3-4,

3.3 WASTE HANDLING PRACTICES

Contaminated waste materials generated during the full-scale blending
activities will be containerized in DOT 17E open head drums over the course
of the operation. Upon completion of the full-scale field activities, all
containerized waste materials, e.g., spill cleanup materials, absorbents,
protective clothing, decontamination materials, spilled chemicals, etc., will
be treated as hazardous waste. Building materials that cannot be decon-
taminated at the end of field activities (wood, disposable plastic, etc.)
will be disposed of as hazardous waste. A single TCDD waste analysis will be
conducted on the waste materials prior to disposal.

Contaminated materials being disposed of as hazardous waste will be
appropriately manifested using the U.S. EPA's Center Hill Research Facility's

address.

3.4 CHEMICAL RELEASE PREVENTION AND RESPONSE PROCEDURES
The potential for an accidental release of contaminants to the environ-

ment will be minimized by the design and construction of the building as well
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TABLE 3-4.

LOCATIONS, QUANTITIES, AND TRANSPORTATION OF SARM SAMPLES

SARM destination

Transport mode

SARM quantity
1b)

John Zinc Co.
Jake Cambell
Tulsa, OK

Stabilization

Thermal desorption
Robert Fox

IT

312 Directors Rd.
Knoxville, TN

Chemical Treatment

Dr. Thomas 0. Tiernan
Brehm Laboratory

Wright State University
Dayton, OH

Physical treatment

Archive

Container
Size
Number (capacity)
48 55-gal
(500-1b)
8 5-gal
(50-1b)
4 5-gal
(50-1b)
4 5-gal
(50-1b)
4 5-gal
(50-1b)
400 0.5-gal

(5-1b)

Contract trucking

Common carrier

Common carrier

Common carrier

Common carrier

Contract trucking

24,000

400

200

200

200

2000




grain probe (thief or trier), with the sample being collected on line through

the center of the holder (mixer) lengthwise, with aliquots being taken from
the front, middle, and back of the holder. The operation will be repeated on
each of two lines parallel with and halfway between the original line and
each side of the holder. A1l collected portions will be analyzed separately
to determine the extent of homogeneity. All sampling equipment will be

cleaned between the collection of each sample.

3.2 SARMS PACKAGING AND SHIPPING

A total of 27,000 1bs of SARM samples will be prepared and packaged for
shipment to the BDAT testing locations and the archive location. Batches of
1,000 1bs of each SARM will be prepared at a time. Immediately following the
blending of contaminants with the soil fraction, the SARM will be placed
directly into the appropriate packages for shipment to the BDAT locations and

to the archive storage facility. Table 3-4 identifies the type and number of ‘

containers that will be used to package the SARM samples for the various
BDAT's and archiving. Twenty-four thousand (24,000) pounds of SARMS will be
packaged in 48 epoxy-lined, 55-gallon steel drums. One-thousand (1,000) 1bs
of SARMS will be packaged in 20 5-gallon steel pails. Two-thousand (2,000)
1bs of SARMS will be packaged in 400 0.5-gallon glass jars for archiving.
The modified mortar mixer has a pour-spout that will facilitate dumping
the SARM samples directly into 55-gallon drums. Filled drums will be im-
mediately closed, sealed, and labeled. As drums are filled with SARM mate-
rial, they will be moved to the staging area outside the shed. Drums of
clean soil matrix will then be moved into the shed in preparation for blend-

ing the next batch.

E-22



“_»
@ ® ®

TABLE 3-3 (continued)

? The Hazardous Substance List, which is currently used for EPA's Contract Lab Programs (CLP), is included
herein as Attachment A.

b Volatiles Semi~Volatiles

Ethylbenzene Anthracene

Xylene Pentachlorophenol
1,2-Dichloroethane Bis(2-ethylhexyl)phthalate
1,1,2,2-Tetrachloroethylene

Acetone

Chlorobenzene

Styrene

Metals

Lead
linc
Cadmium
Arsenic
Copper
Chromium
Nickel
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TABLE 3-3.

SUMMARY OF PROPOSED ANALYTICAL WORK

Sample ID

No. of
samples

Proposed analytes

Intended use of data

. Clean soil matrix- follow-

ing full-scale mixing of
first 15,000-1b batch

. Clean soil matrix- follow-

ing full-scale mixing of
second 15,000-1b batch

Clean soil matrix~ follow-
ing full-scale mixing of
first 15,000-1b batch

. Clean soil matrix- follow-

ing full-scale mixing of
second 15,000-1b batch

Clean soil matrix- follow-
ing full-scale mixing of
30,000 1bs

. SARMS Batch No. 1 after

mixing 6 min., and after
12 min.

. SARMS Batch No. 1 after

mixing 6 min., and after
12 min.

5

12
(6 at each
6-min. in-
terval)

4
(2 at each
6-min. in-
terval)

Cation exchange capacity

Cation exchange capacity

Grain size distribution,
pH, TOC, moisture content,
mineralogy

Grain size distribution,
pH, TOC, moisture content,
mineralogy

Hazardous Substance List®

Pb, and Zn

Volati&es, semi-volatiles,
metals

Confirm homogeneity of mix

Confirm homogeneity of mix

Confirm physical character-
istics are within predeter-
mined range

Confirm physical character-
istics are within predeter-
mined range

Verify "clean" soil is un-
contaminated

Determine mixing time for
SARMS blending

Confirm that target levels
are met during blending
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1,000 1bs will be packaged and shipped to U.S. EPA in Edison, New Jersey for
potential future research.

3.1.3 Sample Collection and Analysis

The following five types of soil samples will be collected and analyzed
over the course of the full-scale operations:

1. Clean soil homogeneity samples
Clean soil verification sample

Clean soil physical parameter samples

P> w ~Ny
. L) .

SARMS homogeneity samples

5. SARMS contaminant target level-confirmation samples.

Table 3-3 presents a summary of the proposed full-scale analytical work.

As briefly discussed in Section 2.1, Phase 1 - Mixing of Clean Soil
Matrix, the clean soil components will be mixed together in a cement mixer in
two separate 15,000-1b batches. Samples from the two batches will be col-
lected using a grain probe during the soil packaging process. Five samples
from each batch will be collected and analyzed for cation exchange capacity
(CEC) to confirm the homogeneity within and'between the two batches.

The second and third types of samples will be collected and analyzed to
verify the "clean" nature of the soil matrix, and to confirm that the physi-
cal characteristics of the soil are within predetermined ranges, respec-
tively.

The fourth and fifth types of samples that will be collected will be
used to determine the SARMS mixing time, and to confirm that contaminant
target levels have been met. Contaminated soil from the first 1,000-1b batch
will be sampled from the mixer during various phases of the mixing to deter-

mine homogeneity within the batch. These samples will be collected using a
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TABLE 3-2. FULL-SCALE ADDITIVE QUANTITIES FOR SARMS PREPARATION

Additive quantitya

No. 1 (1bs) No. 2 (1bs) No. 3 (1bs)P No. 4 (1bs)
SARMS (Solid metal mix) (Liquid metal mix) (Anthracene) (Liquid organic mix)

SARMS 1

High organics

Low metals 1.544 6.5 1.45 33.48
SARMS 2

Low organics

Low metals 1.544 0.65 1.45 3.348
SARMS 3

Low organics

High metals 55.938 6.50 72.812 33.48
SARMS 4

High organics

High metals 55.938 6.50 72.818 3.348

a Quantities presented are based on a 1,000-1b batch size, e.g., to prepare 1,000 1bs of SARMS 1, the
respective quantities shown will be added to (1,000 1bs minus the mass of contaminants) of soil.

b

Liquid metal mix weights do not include water.




Additive No. 4, the liquid organic mixture, will be prepared by first
combining the appropriate amounts of acetone, bis(2-ethylhexyl)phthalate, and
styrene, composed of ethylbenzene, chliorobenzene, xylene, dichloroethane,
perchloroethane, and pentachlorophenol will be prepared and then added to the
first properties. Again, the quantities of each ingredient that will be used
to prepare each mixture are shown in Table 2-4.

Table 3-2 presents the quantity of each additive that will be blended
with the soil to prepare the four different SARM samples in 1,000-1b batch
quantities.

3.1.2 Preparation of SARM Samples

A total of 28,000 1bs (28 batches) of SARM samples will be prepared over
th course of the full-scale blending operation. For every SARM batch that is
prepared, the appropriate quantities of each of the four additives (see Table
3-2) will be measured out from their respective bulk batches. The designated
quantities of the liquid additives will be transferred into the appropriate
contaminant application units which will be attached to the inside of the
mortar mixer located in the building. The designated quantities of the two
solid additives will be manually added to the mixer. The following order
will be followed for the SARMS preparation:

1. SARMS 4 (Hi/Hi)

prepare one 1,000-1b batch

SARMS 2 (Lo/Lo) - prepare 13 1,000-1b batches
SARMS 1 (Hi/Lo)

SARMS 3 (Lo/Hi)

prepare 13 1,000-1b batches

[a\) R w
. . L)

prepare one 1,000-1b batch

The total quantity of SARM samples to be blended is different than the total
quantity to be shipped to the BDAT's and archive location. Twenty-eight
thousand pounds (28,000 1bs) will be blended, however, only 27,000 1bs will

be packaged and shipped out for BDAT testing and archiving. The remaining
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TABLE 3-1. PREMIX FORMULAS

SARM 1
13,000a1bs

Additive components soil

SARM 2
13,00031bs
soil

SARM 3 SARM 4
1,000b1bs 1,000 %bs
501 soil

Additive No. 1

Arsenic trioxide (As,0,)
Lead sulfate (PbSO,)
Zinc oxide (Zn0)

Additive No. 2

Cadmium sulfate (3Cd SO,+8H,0)
Nickel nitrate [Ni(NO,),+6H,0]
Copper sulfate (CUSOQ3
Chrome nitrate [Cr(NO,),+9H,0]
Water

Additive No. 3

Anthracene

Additive No. 4

Ethylbenzene

Xylene

1,2-Dichloroethane
1,1,2,2-Tetrachloroethylene
Acetone

Chlorobenzene

Styrene

Pentachlorophenol
Bis(2-ethyhexyl)phthalate

2 Amount of pre-mix shown is sufficient to prepare 13 1000-1b batches of

SARM.
b
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. chemical additive. These four additives, as they will be referred to, are as

follows:

Additive No. 1 - A dry mixture of insoluble metal powders consisting of
arsenic trioxide (As,0,), lead sulfate (PbSO,), and zinc oxide (ZnO?.

Additive No. 2 - Anthracene in solid form.

Additive No. 3 - An aqueous solution of nickel nitrate [Ni(NO,),+6H,0)],
copper sulfate (CuSO,-5H,0), cadmium sulfate (3CdSO,-8H,0), and chromium
nitrate [Cr(NO;),9H,0].

Additive No. 4 - A mixture of organic liquids consisting of ethylben-
zene, xylene, 1,2-dichloroethane, 1,1,2,2-tetrachloroethylene, acetone,
chlorobenzene, styrene, pentachlorophenol, and
bis(2-ethyhexyl)phthalate.

Using the quantities presented in Table 2-4 in Section 2.2.4, the
Additive Mixtures 1, 2, and 4, above, will be prepared prior to beginning
each SARM. Additive No. 3 will require no blending.

The dry metal mixture (Additive No. 1) will be prepared by weighing out

. the appropriate mass of each salt (see Table 2-4) into an appropriately-sized
container. The container will then be mounted to a custom-made drum-rolling
mechanism on site and rolled with its contents until a thorough mix is
achieved. Rolling/mixing time will be approximately 60 minutes.

Anthracene (Additive No. 2) will be added to the soil as a single con-
taminant and, therefore, requires no preparation.

The aqueous mixture (Additive No. 3) will be prepared by weighing and
adding the appropriate mass of each water-soluble ingredient (see Table 2-4)
to 2 minimal amount of water in an appropriately-sized container. The con-
tents will be stirred and water added as necessary until the salts are com-
pletely dissolved. Dissolution may be facilitated by crushing the hydrated

crystals or warming the mixture water.
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3.0 IMPLEMENTATION OF FULL-SCALE SARMS BLENDING OPERATIONS

The following section discusses the implementation of the SARMS blending

operation.

3.1 SARMS BLENDING PROCEDURES

The chemicals that will be used during the full-scale SARMS blending
operations are presently being stored in a flammable materials storage vault
located at the Center Hill facility (see Figure 2-1). When handling the
chemicals, appropriate personal protective gear will be used and precautions
will be taken to 1imit the potential for spills of chemicals during their
transfer from one area of the facility to another (see Sections 3.4 and 4.0).

The full-scale SARMS biending operation will proceed in a sequence of
well-defined steps. These steps are as follows:

1. For each SARM, prepare pre-mix solution or mixtures of contaminants
to be added to each batch.

2. Determine quantities of pre-mix solution/mixture that will be added
to make a 1,000-1b batch of SARM.

3. Blend a total of 28 1,000-1b batches of SARM samples.

4. Blend first batch of soil and chemicals, collecting samples from
the first batch to confirm that target contaminant levels were met,
and determine the mixing time for all subsequent batches.

The following subsections discuss, in detail, each of the steps listed

above.

3.1.1 Pre-mixing of Chemicals

As determined during the bench-scale SARMS blending activities, chem-

jcals will be pre-mixed to form three contaminant mixtures and one, single
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This determination will be based on the results of a series of sample anal-
yses to be conducted on samples collected from Batch No. 1 at designated time
intervals. _Samples will be collected (during mixing of the first batch only)
after 6 minutes and 12 minutes of mixing following addition of organic con-
taminants to determine the mixing time needed to obtain a homogenous mixture.
Six samples will be collected after 6 minutes of mixing and analyzed for lead
(Pb) and copper (Cu). Another six samples will be collected after 12 minutes
of mixing and analyzed for Pb and Cu. The criteria for acceptance or rejec-

tion for each sample set will be based on the following F test:

If the F values exceed 4.96 (o = .05) the batch will be mixed for
another 6 minutes and the F test repeated using the 12-minute and 18-minute
analytical results. This technique will ensure that the mixing of SARMS will
be of sufficient length to obtain a homogenous mixture. The mixing time
determined during preparation of Batch No. 1 will then be used for the blend-
ing of all subsequent batches. Sampling and analysis will not be conducted

to determine homogeneity between different batches due to logistical and

budget restraints.
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TABLE 2-4. FULL-SCALE CHEMICAL QUANTITIES

Quantitya
SARMS 1 SARMS 2 SARMS 3 SARMS 4
high organics low organics low organics high organics
low metals low metals high metals high metals Total
Chemical 13,000 1bs 13,000 1bs 1,000 1bs 1,000 1bs quantity
Volatiles
Ethylbenzene 49,92 4.99 0.38 3.84 59.13
Xylene 127.92 12.79 0.98 9.84 151.53
1,2-Dichloroethane 13.03 1.30 0.10 1.00 15.43
1,1,2,2-Tetrachloroethylene 10.92 1.09 0.08 0.84 12.93
Acetone 154.70 15.47 1.19 11.90 183.26
Chlorobenzene 7.28 0.73 0.05 0.55 8.61
Styrene 13.00 1.30 0.10 0.99 15.39
Semi-Volatiles
Anthracene 84.50 8.45 0.65 6.50 100.1
Pentachlorophenol 13.00 1.30 0.10 0.99 15.39
Bis(2-ethylhexyl)phthalate 45.50 4,55 0.35 3.50 53.9
Metals '
Lead (PbSO,-Pb0) 5.54 5.54 21.32 21.32 53.72
Zinc (Zn0) 8.74 8.74 33.62 33.62 135.82
Cadmium (3CdSO,+8H, 0) 0.77 0.77 2.96 2.96 7.46
Arsenic (As,0,) 0.26 0.26 0.99 0.99 2.50
Copper (CuSO,-5H 0) b 13.61 13.61 52.36 52.36 131.94
Chromium [Cr?NO s *9H 8] 3.00 3.00 11.55 11.55 29.10
Nickel [Ni(NO,),-6H,0] 1.5 1.54 5.94 5.94 14.96

2 an quantities are in pounds.
b Water-soluble metal salts.




TABLE 2-3. TARGET HIGH AND LOW CONTAMINANT CONCENTRATIONS

FOR SARM SAMPLES

Proportions
Contaminant (%) High (ppm) Low (ppm)
Volatiles
Ethylbenzene 15 3,200 320
Xylene 39 8,200 820
1,2-Dichloroethane 3 600 60
1,1,2,2-Tetrachloroethylene 3 600 60
Acetone 33 6,800 680
Chlorobenzene 2 400 40
Styrene 5 1,000 100
100 20,800 2,080
Semivolatiles
. Anthracene 65 6,500 650
PCP 10 1,000 100
Bis (2-ethylhexyl)Phthalate 25 2,500 250
100 10,000 1,000
Metals
Lead (Pb) 28 14,000 280
Zinc (Zn) 45 22,500 450
Cadmium (Cd) 2 1,000 20
Arsenic (As) 1 500 10
Copper (Cu) 19 9,500 190
Chromium (Cr) 3 1,500 30
Nickel (Ni) 2 1,000 30
100 50,000 1,000

E-11



2.2.3 SARMS Blending Equipment Design

The various SARMS will be mixed using a 16-ft>

capacity STONE mortar
mixer. This mixer has been modified by replacing the grate cover with a
custom-fabricated solid cover and replacing the standard motor with a 5-
horsepower explosion-proof electric motor. The cover will be hinged to allow
for the transfer of soils into and from the mixer, from and into 55- and
5-gallon drums and pails. A liquid contaminant application unit consisting
of a stainless steel tube-manifold will be fabricated and attached to the
inside of the custom cover to allow the addition of liquid contaminants
directly to the soil in the mixer without opening the cover. This manifold
will be attached to a liquid reservoir by a non-reactive tube with an in-line
flow control valve. The mixer will be located inside the building and a fume
hood will be constructed around the mixer that will collect fugitive vapors

being released from the mixture during mixing and emptying operations.

2.2.4 Determination of Full-Scale Chemical Quantities

Table 2-3 indicates the target high and low contaminant concentrations
for the SARM samples. Table 2-4 presents the quantities of each chemical
that will be added to make each 1,000-1b batch of the four SARM samples.
These quantities have been determined utilizing analytical results of SARM
samples prepared during bench-scale research. Section 3.1 discusses the
various mixtures of chemicals that will be prepared and then added to the
soil, and the specific blending procedures that will be followed over the
course of the full-scale operation.

2.2.5 Determination of SARMS Mixing Time

The mixing time required to achieve a homogenous blend of soil and

chemicals will be determined during the preparation of the first SARM batch.
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TABLE 2-2. EQUIPMENT LIST FOR FULL-SCALE SARMS BLENDING

16-ft3 STONE mortar mixer with explosion-proof motor

Activated carbon filter (air purification)

1200-cfs blower and field-fabricated fume hood {vented to carbon filter)
CASE 1835 front-end loader (outside drum handling)

125-gm capacity electronic scale

Assorted graduated cylinders, syringes and burrettes

An assortment of tools, shovels and trowels

Paper towels and laboratory wipes

Bulk chemical absorbent

HydrolLift (inside drum handling)

Cascade air-line supplied air system (two-man)a

PPV full-face, air-line respirators with back-up (hip air)a

Tyvec coveralls?

Viton and butyl rubber gloves and glove liners?

Disposable boot covers?
Empty 55-gallon open-head steel drums and 1ids (SARMS packaging)

Empty 5-gallon steel pails and 1ids (SARMS packaging)

Empty 0.5-gallon glass containers with teflon-lined 1ids (SARMS packaging)
Sample jars with teflon-lined 1ids

33-mm camera and video recording camera

Site intercom and telephone communications equipment

Fire extinguishers (2)

2 Health and safety procedures and equipment are discussed, in detail, in
Section 4.0.
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2.2.1 SARMS Blending Site Layout

A plan-view drawing of the full-scale SARMS blending site is shown in
Figure 2-1. Locations noted on this drawing include; access road and drive-
way, blending building, clean and contaminated soil staging area (drums),
chemical storage vault, emergency eye-wash and shower, remote power center,
and general facility laboratories. Figure 2-2 shows the anticipated floor
plan and activity area within the blending building, subject to modification
during the mixing activity.

2.2.2 SARMS Blending Equipment Requirements

The equipment necessary to complete the full-scale SARM blending opera-
tion is presented in Table 2-2. This 1ist may expand as necessary to address
actual conditions encountered during blending.

In addition to the listed equipment, a temporary building will be erect-
ed to be used during blending activities for both containment of fugitive
emissions of chemical contaminants, as well as protection from the elements.
Electric power to this building will be provided by explosion-proof wiring
inspected and approved by Cincinnati Gas & Electric Co. Work tables and
storage areas for equipment and supplies. The wooden floor will be covered
by smooth-vinyl flooring; all seams will be sealed to prevent contaminant
migration to flooring beneath and protective sheathing will be placed over
the vinyl to protect it from physical damage by drums and drum-handling A
large (8-ft wide) s1iding door which will be fitted to the building to allow
easy passage of drums and equipment into and out from the blending area, will
also provide auxiliary replacement air (for ventilation system) and easy

egress under emergency situations.

E-8




The clean soil mixing operation will take place at the Oeder Sand and
Gravel Company in Morrow, Ohio and will involve the mixing of two 15,000-1b
batches of clean soil. For each 15,000-1b batch, half of the quantity of
each soil component shown in Table 2-1, will be weighed using an industrial-
size scale and placed in a large 6-yd3 cement mixer. The soil components
will then be mixed for approximately one hour. Once the clean soil matrix is
thoroughly mixed, it will be weighed out into 500-1b batches and placed in 60
epoxy-lined, 55-gallon steel drums. Forty-eight of these containers will be
used later during Phase Il to transport SARM samples to the J. Zink incinera-
tion facility.

During the clean soil packaging process, representative samples will be
collected for analysis to confirm homogeneity, and the physical and chemical
characteristics of the soil mix. Ten (10) samples will be collected for
cation exchange capacity (CEC) analysis to confirm the CEC of the overall
soil mixture, and the homogeneity of the mix. Six (6) samples will be col-
lected to confirm the physical characteristics of the soil. Analyses will
include grain size distribution, TOC, pH, and mineralogy. Lastly, a single
sample will be collected for a hazardous substance 1ist (HSL) analysis to
identify any contaminants that may be present in the soil prior to the SARMS
blending operation. A more complete discussion of proposed full-scale sam-

pling and analysis is provided in Section 3.1.3.

2.2 PHASE 2 - BLENDING OF SARM SAMPLES

Phase 2 of the full-scale operation involves the blending of various
levels of chemicals with the soil matrix to formulate the four different SARM
blends. Phase 2 will be conducted at the U.S. EPA's Center Hill Research

Facility in Cincinnati, Ohio.
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2.0 FULL-SCALE OPERATIONS DESIGN

The following section discusses the design of the two phases of the

full-scale operation.

2.1 PHASE 1 - MIXING OF CLEAN SOIL MATRIX

A total of 30,000 1bs of soil matrix components will be mixed together
to form the soil that will be used for the preparation of the SARM samples.
Table 2-1 indicates the source and quantity of each soil component that will

be used in the full-scale soil mixing.

TABLE 2-1. SOIL COMPONENT QUANTITIES FOR FULL-SCALE

Quantitya
Soil component (1bs) Source/location
Gravel (No. 9) 1,710 Oeder Sand & Gravel Co./Morrow, OH
Sand 9,450 Oeder Sand & Gravel Co./Morrow, OH
Silt 8,490 Oeder Sand & Gravel Co./Morrow, OH
Clay
- Bentonite 1,620 American Colloid Co./Skoky, ILP
- Kaolinite 2,820 Charles B. Chrystal & Co./Brooklyn, NY©
Topsoil 5,940 Oeder Sand & Gravel Co./Morrow, OH
30,030

a Quantities based on the following recipe using volume percentages:
gravel - 5%; sand-- 20%; silt - 25%; topsoil - 20%; bentonite clay - 7.5%;
kaolinite clay - 22.5%. Equivalent weight percentages are: gravel - 5.7%;
sand - 31.47%; silt - 28.29%; bentonite clay - 5.37%; kaolinite clay -
9.35%; topsoil - 19.81%. Recipe finalized by peer review committee on
6/16/87.

Actual source of bentonite is Mississippi.
€ Actual source of kaolinite is Georgia.

b
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TABLE 1-1. QUANTITIES OF SARM SAMPLES TO BE BLENDED
. FOR BDAT'S AND ARCHIVE STORAGE

(SARMS 1) (SARMS 2) (SARMS 3) (SARMS 4)

High Low Low High
organics, organics, organics organics

low metals low metals high metals high metals
BDAT (1bs) (1bs) (1bs) (1bs)
Incineration 12,000 12,000 0 0
Stabilization 100 100 100 100
Thermal desorption 50 50 50 50
Chemical treatment 50 50 50 50
Physical treatment 50 50 50 50
Archive 500 500 500 500
Other reserve 250 250 250 250
Totals 13,000 13,000 1000 1000

1.2 SUMMARY OF APPROACH
. The full-scale operations will be conducted in two phases:

° Phase 1 - Mixing of Clean Soil Matrix

° Phase II - Blending of SARM Samples
Phase I, which will include mixing a total of 30,000 1bs of soil components
into a homogeneous soil mix, will be completed at the QOeder Sand and Grave]
Company, located in Morrow, Ohio. The clean soil mix will then be packaged
and shipped to EPA's Center Hill Research Facility located in Cincinnati,
Ohio where Phase II will be conducted. Phase II will entail the actual
blending of the four SARM samples and will be completed over a_one-week

__period. The following sections describe, in detail, the procedures and

equipment that will be followed and used, respectively, over the course of

the full-scale operation.




1.0 INTRODUCTION

This procedures plan is prepared as part of Work Assignment 7, Task 1
under U.S. EPA, Land Pollution Control Division Contract No. 68-03-3413.
Task 1 involves the formulation of standard analytical reference matrix
(SARM) samples to be used in the development of best demonstrated available
technology (BDAT) treatment levels for soil and debris wastes from CERCLA
site response actions. This procedures plan presents a detailed description

of PEI's approach for conducting the full-scale SARMS blending operation.

1.1 OBJECTIVE

The objective of the fuil-scale SARMS blending operation is to prepare
pre-designated quantities of each of the following four SARM samples for five .
EPA-selected BDAT's:

1. High levels of organics (20,000 ppm volatiles plus 10,000 ppm
semi-volatiles) and low levels of metals (1,000 ppm total metals).

2. Low levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and low levels of metals (1,000 ppm total metals).

3. Low levels of organics (2,000 ppm volatiles plus 1,000 ppm semi-
volatiles) and high levels of metals (a number of different metals
would be represented with a total concentration of 50,000 ppm).

4. High levels of organics (20,000 ppm volatiles plus 10,000 ppm

semi-volatiles) and high levels of metals (a number of different
metals would be represented with a total concentration of 50,000

ppm).
In addition to samples being prepared for the technologies, SARMS will also
be prepared and packaged for storage in a selected archive location. Table 1-1
presents the quantity of each SARM sample blend that will be prepared anc

delivered to each technology and to the archive storage location. .
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APPENDIX E

PROCEDURES PLAN FOR FULL-SCALE
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LEE WAN & ASSOCIATES - LABORATORY DIVISION

TCLP — Volatile Organics, Semivolatile Organics, Metals
LWA Project 86523

EPA Contract # 68-03-3393

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: Digestion Blank

Lab Ref. I.D. #: 7080-Q2792301-PB

Date Received:

8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—ds
Bromof luorobenzene
1,2-Dichloroethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2—-ethyl haexyl)phthalate

2,4,6-Tribromophenol
Terphenyl-dl4

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result

(mg/L) Flag*/Remark

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA

.15
.01
.01
.04
.15
.04
.01

oleNoNeoNoNeNol

% Surrogate
% Surrogate
% Surrogate

% Surrogate
% Surrogate

cccccoccocc

Recovery
Recovery
Recovery

Recovery
Recovery

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals

EPAR Contract # 68-03-3393

LWA

Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: Digestion Blank

Lab Ref. I.D. #: 7080-Q2792401-PB

Date Received:

8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—d8
Bromof luorobenzene
1,2-Dichloroethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2—-ethyl hexyl)phthalate

2,4,6-Tribromophencl
Terphenyl—dla

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result
(mg/L)

Flag*/Remark

nNA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
nA
NA

NA
NA

.15
.01
.01
.04
.15
.04
.01

(oo NeNeoNoNoNe

% Surrogate Recovery
% Surrogate Recovery
% Surrogate Recovery

% Surrogate Recovery
% Surrogate Recovery

ccCccCcccocccac

*¥Dascription of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
€PA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: Spiked Blank Duplicate Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1792403-SBD

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene Na

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene—ds8 NA % Surrogate Reco)very
Bromofluorobenzene NA %X Surrogate Recovery
1,2-Dichloroethane—d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.04 46% Rec - RPD = 27%
Anthracene 0.108 100% Rec — RPD = 10%
Bis(2-ethyl hexyl)phthalate 0.14 105% Rec — RPD = 1%
2,4,6-Tribromophenol 96% Surrogate Recovery
Terphenyl-dlé 114% Surrogate Recovery

Metals (SW—846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
l.ead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




. EPA Contract # 68-03-3393

Treatment Technology:

LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals

LWA Prqject 86523

Washing (PEI Associates)

Final Report — October 16, 1987

Sample Name: Spiked Blank

Lab Ref. I.D. #: 7080-Q1792402-SB

Date Received: 8/13/87

Compound

Result

(mg/L) Flag¥*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA
Ethyl Benzene NA
Styrene NA
Xylenes (Total) NA
. Toluene—d8 NA
Bromof luorobenzene NA
1,2-Dichloroethane-d4 NA
Semivolatile Organics (SW-846, Method 8270)
Pentachlorophenol 35
Anthracene 121
Bis(2-ethyl hexyl)phthalate 138

2,4,6-Tribromophenol

Terphenyl-dl4

% Surrogate Recovery
% Surrogate Recovery
% Surrogate Recovery

35% Rec
110% Rec
104% Rec

86% Surrogate Recovery

110% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

NA
NA
NA
NA
NA
NA
NA

. ¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report - October 16, 1987

Sample Name: Extraction Blank

Lab Ref. I.0. #: 7080-Q1792401-ExB

Date Received: 8/13/87

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA .
Ethyl Benzene NA
Styrene NA
Xylenes (Total) NA
Toluene—d8 NA % Surrogate Recovery
Bromof luorobenzene NA % Surrogate Recovery .
1,2-Dichloroethane—da NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.05 U,J-Calibration Problem
Anthracene 0.02 U

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 80% Surrogate Recovery
Terphenyl-dla 69% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

*¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68—03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
final Report — October 16, 1987

Sample Name: Extraction Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1792201-ExB

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW—846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene nNA

Styrene NA

Xylenes (Total) NA

Toluene—d8 NA % Surrogate Recovery
Bromofluorobenzene NA % Surrogate Recovery
1,2-0ichloroethane—d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.04 U,J-Calibration Problem
Anthracene 0.02 U

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 56% Surrogate Recovery
Terphenyl-dl4 61% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: Extraction Blank Date Received: 8/13/87

Lab Ref. I.0. #: 7080-Q1791501-ExB

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA

Styrane NA

Xylenes (Total) NA

Toluen2-d8 NA % Surrogate Recovery

Bromof luorobenzene NA % Surrogate Recovery .

1,2-Dichloroethane—d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.06 U,JCalibration Problem
Anthracene 0.02 U

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 63% Surrogate Recovery
Terphenyl-dla 94% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
L.ead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




Sample Name:

LEE WAN & ASSOCIATES —~ LABORATORY DIVISION
TCLP ~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Extraction Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1791403-ExB

Compound

Result
(mg/L) Flag*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene-—d8 NA % Surrogate Recovery

Bromof luorobenzene NA % Surrogate Recovery

1,2-Dichloroethane-—d4 NA % Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.06 U,J-Calibration Problem

finthracene 0.02 U .

Bis(2-ethyl hexyl)phthalate 0.02 UV

2,4,6-Tribromophenol 54% Surrogate Recovery

Terphenyl-dla 103% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic NA

Cadmium nNA

Chromium nNA

Copper NA

Lead NA

Nickel NA

Zinc NA
¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES -~ LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report - October 16, 1987

Sample Name: Extraction Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1791101-ExB

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene—d8 NA % Surrogate Recovery

Bromof luorobenzene NA % Surrogate Recovery .

1,2-Dichloroethane—d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.05 U,J-Calibration Problem
Anthracene 0.02 U

Bis(2-ethyl hexyl)phthalate 0.02 U,J-Calibration Problem
2,4,6-Tribromophenol 63% Surrogate Recovery
Terphenyl-dl4a 59% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

*¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
final Report -~ October 16, 1987

Sample Name: TCLP SV/M Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1750201-LF18B

Result
Compound {mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

ficetone NA

1,2-Dichloroethane NA

Tetrachloroethene nA

Chlorobenzene NA

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene—d8 NA % Surrogate Recovery
Bromofluorobenzene NA % Surrogate Recovery
1,2-Dichloroethane—da NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.04 U
Anthracene 0.02 U
Bis(2-ethyl hexyl)phthalate 0.02 U
2,4,6-Tribromophenol 69% Surrogate Recovery
Terphenyl—-dla 81% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report — October 16, 1987

Sample Name: TCLP SV/M Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1783101-LF18B

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene—ds8 NA % Surrogate Recovery

Bromof luorobenzene NA % Surrogate Recovery .

1,2-Dichloroethane—da NA X Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.06 U,JCalibration Problem
Anthracene 0.02 U

B8is(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 48 % Surrogate Recovery
Terphenyl—dla 66 % Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
l.ead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
. EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
final Report - October 16, 1987

Sample Name: TCLP - SV/M Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-Q1783001-LF1B

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Aicetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA
Ethyl Benzene NA
Styrene NA
Xylenes (Total) NA
. Toluene—d8 NA % Surrogate Recovery
Bromof luorobenzene NA % Surrogate Recovery
1,2-Dichloroethane—da NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.05 U
Anthracene 0.02 U
Bis(2-ethyl hexyl)phthalate 0.02 U
2,4,6-Tribromophenol 68% Surrogate Recovery
Terphenyl-dla 75% Surrogate Recovery
Metals (SW-846, Method 6010)

Al s Saliden i 0.150.01 o

Chromium 0.01 U

Copper 0.04 U

Lead 0.15 U

Nickel 0.04 U

Zinc 0.01 U

*¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: TCLP SV/M Blank Date Received: 8/13/87
Lab Ref. I.D. #: 7080-Q1782601-LF18B
Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA
Ethyl Benzene NA
Styrene NA
Xylenes (Total) NA
Toluene—i8 NA % Surrogate Pecovery
Bromofluorobenzene NA % Surrogate Recovery
1,2-Dichloroethane—d4 NA % Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)
Pentachlorophenol 0.03 U,JCalibration Problem
Anthracene 0.03 U
Bis(2-ethyl hexyl)phthalate 0.01 U,J-Calibration Problem
2,4,6-Tribromophenol 72% Surrogate Recovery
Terphenyl-dla 52% Surrogate Recovery

Metals (SW—-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals

EPA Contract # 68-03-3393

LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: TCLP-Volatiles Blank

Lab Ref. I.D. #: 7080-TCLPBLK3-1

Date Received:

8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—d8
Bromof luorobenzene
1,2-Dichloroethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6—Tribromophencl
Taerphenyl—dla

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result
(mg/L) Flag*/Remark

0.02
0.0t V
0.05 U
0.05 U
0.14
0.01 L
0.34

100% Surrogate Recovery
100% Surrogate Recovery
113% Surrogate Recovery

NA
NA
NA

NA % Surrogate Recovery
NA % Surrogate Recovery

NA
NA
NA
NA
NA
NA
NA

*Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: TCLP-Volatiles Blank Date Received: 8/13/87

Lab Ref. I.0. #: 7080-TCLPBLK2-1

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

ficetone 0.16

1,2-Dichloroethane 0.05 U

Tetrachloroethene 0.01 U

Chlorobenzene 0.01 U .

Ethyl Benzene 0.06

Styrene 0.01 U

Xylenes (Total) 0.04

Toluene—-d8 95% Surrogate Recovery

Bromof luorobenzene 104% Surrogate Recovery .

1,2-Dichloroethane-d4 88% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol NA

Anthracene NA

Bis(2—-ethyl hexyl)phthalate NA

2,4,6-Tribromophenol NA % Surrogate Recovery

Terphenyl—dla NA % Surrogate Recovery

Metals (SW—-846, Method 6010)

Arsenic NA
Cadmium NAa
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES ~ LABORATORY DIVISION
| TCLP - Volatile Organics, Semivolatile Organics, Metals
. EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: TCLP-Volatiles Blank Date Received: 8/13/87

Lab Ref. I.D. #: 7080-TCLPBLK1-1

Result
Compound {(mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.37 H
1,2-Dichloroethane 0.01 L,H
Tetrachloroethene 0.02 L,H
Chlorobenzene 0.04 L,H
Ethyl Benzene 0.34 H
Styrene 0.06 H
Xylenes (Total) 0.80 H
. Toluene—d8 108% Surrogate Recovery
Bromof luorobenzene 104% Surrogate Recovery
1,2-Dichloroethane—d4 96% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)
Pentachlorophenol NA
Anthracene NA
Bis(2-ethyl hexyl)phthalate nNA
2,4,6—Tribromophenol NA % Surrogate Recovery
Terphenyl-dl4 NA % Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead Na
Nickel NA
Zinc NA

. *Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
LWA Project 86523

EPA Contract # 68-03-3393

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: TCLP-Volatiles Blank

Lab Ref. I.D. #: 7080-TCLPBLK C-4

Date Received:

8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylene, ortho

Toluene—ds
Bromofluorobenzene
1,2-Dichlorcethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophaenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6-Tribromophenol
Terphenyl-dla

Metals (SwW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result
(mg/L)

Flag*/Remark

(e e NoNoNeo e

.01
.01
.01
.01
.01
.01

NF

cccccacc

91% Surrogate Recovery
102% Surrogate Recovery
110% Surrogate Recovery

NA
NA
NA

NA %X Surrogate Recovery
NA % Surrogate Recovery

NA
NA
NA
NA
NA
NA
NA

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report -~ October 16, 1987

Sample Name:_ T/HMHO/R2/60 (extraction duplicate) Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708039 D

Result
Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA

Styrene NA

Xylenes (Total) NA

Toluene-d8 NA % Surrogate Recovery
Bromof luorobenzene NA % Surrogate Recovery
1,2-Dichloroethane-d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 4,54 J RPD = 61%
anthracene 0.71 U diff.= 0 mg/L
Bis(2—ethyl hexyl)phthalate 0.63 U diff.= 0 mg/L
2,4,6-Tribromophenol D % Surrogate Recovery
Terphenyl-dls D % Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic Na
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
final Report — October 16, 1987

Sample Name: T/HMHO/R2/60 Date Received: 8/13/87
Lab Ref. I.D0. #: 7080-8708039

Extraction duplicate performed for semi-volatiles; see next page for results

Result
Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)
ficetone 1.40
1,2-Dichloroethane 0.21
Tetrachloroethene " 1.90
Chlorobenzene 1.50
Ethyl Benzene 15.0
Styrene 4.20
Xylenes (Total) 36.0
Toluene-d8 - 98,97% Surrogate Recovery
Bromof luorobenzene 103,97% Surrogate Recovery
1,2-Dichloroethane—d4 98% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 8.50 E,J-Calibration Problem
Anthracene 0.01 L

Bis(2—-ethyl hexyl)phthalate 0.21 U

2,4,6-Tribromophenol 24% Surrogate Recovery
Terphenyl-dla 37% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 5.81
Cadmium 10.6
Chromium 0.65
Copper 118.4
lead 151.3
Nickel 12.2
Zinc 165.6

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
. EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: MWashing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMHO/R2/10-60 (extraction duplicate) Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708038 D

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW—846, Mathod 8240)
ficetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA
Ethyl Benzene NA
Styrene NA
Xylenes (Total) A
. Toluene—d8 NA % Surrogate Recovery
Bromof luorobenzene NA % Surrogate Recovery
1,2-Dichloroethane-d4 NA % Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.66 J diff.= 0.14 mg/L
Anthracene 0.01 J diff.= 0 mg/L
Bis(2-ethyl hexyl)phthalate 0.18 U diff.= 0 mg/L
2,4,6-Tribromophenol 4% Surrogate Recovery
Terphenyl-dl4 32% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

. *Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report - October 16, 1987

Sample Name: T/HMHO/R2/60 (TCLP duplicate) Date Received: 8/13/87

Lab Ref. 1.D. #: 7080-8708038 LD

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.33 diff.= 0.34 mg/L

1,2-Dichloroethane 0.02 L diff.= 0.01 mg/L

Tetrachloroethene 0.11 diff.= 0.02 mg/L

Chlorobenzene 0.11 diff.= 0.02 mg/L

Ethyl Benzene 1.06 RPD = 14%

Styrene 0.24 diff.= 0.01 mg/L

Xylenes (Total) 2.80 RPD = 24%

Toluene—d8 105% Surrogate Recovery

Bromof luorobenzene 97% Surrogate Recovery .

1,2-Dichloroethane—-d4 102% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol NA

Anthracene NA

Bis(2-ethyl hexyl)phthalate NA

2,4,6-Tribromophenol ’ NA % Surrogate Recovery

Terphenyl—-dla NA % Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

¥Description of flags provided on a separate page




®

LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 \\

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMHO/R2/10-60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708038

TCLP duplicate performed for volatiles and extraction duplicate performed for
semi-volatiles; see next two pages for results

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.67

1,2-Dichloroethane 0.01 L

Tetrachloroethene 0.09

Chlorobenzene 0.09

Ethyl Benzene 0.92

Styrene v 0.23

Xylenes (Total) 2.20

Toluene—d8 95% Surrogate Recovery

Bromof luorobenzene 100% Surrogate Recovery

1,2-Dichloroethane—d4 94% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.52 J-Calibration Problem

Anthracene 0.25 U

Bis(2-ethyl hexyl)phthalate 0.22 U

2,4,6-Tribromophenol 11% Surrogate Recovery

Terphenyl-dla 34% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 1.91

Cadmium 5.54

Chromium 0.01 U

Copper 9.88

Lead 4.59

Nickel 2.52

Zinc 136.9

*¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/HMHO/R2/10 Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708037

Result
Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.78
1,2-Dichloroethane 0.04 L
Tetrachloroethene 0.03 L
Chlorobenzene 0.07
Ethyl Benzene 0.50
Styrene 0.14
Xylenes (Total) 1.20
Toluene—d8 95% fiurrojate Recovery
Bromofluorobenzene 103% Surrogate Recovery .
1,2-Dichloroethane—d4 97% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.37 E,J-Calibration Problem
Anthracene 0.01 J-Identification Uncertain
Bis(2-ethyl hexyl)phthalate 0.10 U

2,4,6-Tribromophenol 26% Surrogate Recovery
Terphenyl-dl4 47% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 0.75
Cadmium 1.62
Chromium 0.01 U
Copper 1.61
Lead 0.40
Nickel 0.99
Zinc 41.0

®¥Daescription of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/LMLO/R3/60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708036

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
ARcetone 0.10 U
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.05 UV
Chlorobenzene 0.05 U
Ethyl Benzene 0.10
Styrene 0.02 L
Xylenes (Total) 0.23
Toluene—d8 98X Surrogate Recovery
Bromof luorobenzene 101% Surrogate Recovery
1,2-Dichloroethane—d4 93% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)
Pentachlorophenol 0.61 J-Calibration Problem
Anthracene 0.01 L
Bis(2-ethyl hexyl)phthalate 0.02 J-Identification Uncertain
2,4,6-Tribromophenol 47% Surrogate Recovery
Terphenyl-dlsa 86% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 0.60
Cadmium 1.17
Chromium 0.80
Copper 7.15
Ltead 4.53
Nickel 0.92
Zinc 38.4

#¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report — October 16, 1987

Sample Name: T/LMLO/R3/10-60 (TCLP duplicate) Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708035 LD

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone NA

1,2-Dichloroethane NA

Tetrachloroethene NA

Chlorobenzene NA

Ethyl Benzene NA ‘

Styrene NA

Xylenes (Total) NA

Toluene—d8 NA % Surrogate Recovery

Bromofluorobenzene NA % Surrogate Recovery

1,2-Dichloroethane—da NA % Surrogate Recovery .

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.24 RPD = 16%
Anthracene 0.01 L diff.= 0 mg/L
Bis(2-ethyl hexyl)phthalate 0.02 J diff.= 0 mg/L
2,4,6-Tribromophenol 50% Surrogate Recovery
Terphenyl-dlé 79% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsentic NA
Cadmium NA
Chromium NA
Copper NA
Lead NA
Nickel NA
Zinc NA

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
final Report - October 16, 1987

Sample Name: T/LMLO/R3/10-60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708035

TCLP performed in duplicate for semi~volatiles; see next page for results

Result
Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.10
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.02 L
Chlorobenzene 0.05 UV
Ethyl Benzene 0.25
Styrene 0.07
Xylenes (Total) 0.64
Toluene—d8 102% Surrogate Recovery
8romofluorobenzene 103% Surrogate Recovery
1,2-Dichloroethane—d4 99% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.21 J-Calibration Problem
anthracene 0.02 o .
Bis(2-ethyl hexyl)phthalate 0.02 J-Identification Uncertain
2,4,6-Tribromophencl 48% Surrogate Recovery
Terphenyl—dla 90% Surrogate Recovery

Metals (SW—846, Method 6010)

Arsenic 0.15 U
Cadmium 0.23
Chromium 0.01 U
Copper 0.10
Lead 0.15
Nickel 0.09
Zinc 3.77

¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP —~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMLO/R3/10 Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708034

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.10 U

1,2-Dichloroethane 0.05 U

Tetrachloroethene 0.01 L

Chlorobenzene 0.02 L

Ethyl Benzene 0.17

Styrene 0.05 L

Xylenes (Total) 0.40

Toluene—d8 98% Surrogate Recovery

Bromofluorobenzene 99% Surrogate Recovery .

1,2-Dichloroethane—d4 98% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.04

Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.01 J-Identification Uncertain

2,4,6-Tribromophenol 61% Surrogate Recovery

Terphenyl-dla 81% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsanic 0.15 U

Cadmium 0.03

Chromium 0.01 U

Copper 0.05 U

Lead 0.15 U

Nickel 0.12

Zinc 0.11

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION N
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: MWashing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMLO/R2/60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708033

Result
Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.10 U
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.02 L
Chlorobenzene 0.02 L
Ethyl Benzene 0.24
Styrene 0.06
Xylenes (Total) 0.55
. Toluene-d8 99% Surrogate Recovery
Bromofluorobenzene 99% Surrogate Recovery
1,2-Dichloroethane—ds 97% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)
Pentachlorophenol 0.24
Anthracene 0.02 L
Bis(2-ethyl hexyl)phthalate 0.02 U
2,4,6-Tribromophenol 61% Surrogate Recovery
Terphenyl-dla 88% Surrogate Recovery
Metals (SW-846, Method 6010)
Arsenic 0.15 U
Cadmium 0.17
Chromium 0.53
Copper 4,12
Lead 2.32
Nickel 0.73
Zinc 11.7

. *Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) ‘
Final Report — October 16, 1987

Sample Name: T/LMLO/R2/10-60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708032

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.10 vV

1,2-Dichloroethane 0.05 U

Tetrachloroethene 0.05 U

Chlorobenzene 0.05 U

Ethyl Benzene 0.06

Styrene 0.05 U

Xylenes (Total) 0.15

Toluene-—d8 100% Surrogate Recovery

Bromof luorobenzene 103% Surrogate Recovery .

1,2-Dichloroethane—d4 95% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.16

Anthracene 0.02 L

Bis(2-ethyl hexyl)phthalate 0.03 J-identification uncertain

2,4,6-Tribromophenol 61% Surrogate Recovery

Terphenyl-dla 74% Surrogate Recovery
Metals (SwW-846, Method 6010)

Arsenic 0.15 U

Cadmium 0.07

Chromium 0.01 U

Copper 0.12

l.ead 0.15 U

Nickel 0.11

Zinc 0.75

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatmant Technology: Untreated (PEI Associates)
Final Report — October 16, 1987

Sample Name: HMHO - SARM IV Date Received:

Lab Ref. I.D. #: 7080-8708029

8/13/87

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Maethod 8240)
Acetone 130
1,2-Dichloroethane 13
Tetrachloroethene 4.5
Chlorobenzene 6.7
Ethyl Benzene 47
Styrene 11
Xylenes (Total) 100
Toluene—d8 - 100,100% Surrogate Recovery
Bromof luorobenzene 101, 97% Surrogate Recovery
1,2-Dichloroethane-d4 109% Surrogate Recovary

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 3.8 J—Calibration Problem
Anthracene 3.4 u

Bis(2—ethyl hexyl)phthalate 3.0 UV
2,4,6-Tribromophenol D % Surrogate Recovery
Terphenyl-dla D X Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 9.58
Cadmium 35.3
Chromium 0.06
Copper 199.9
Lead 70.4
Nickel 26.8
Zinc 395.9

*Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: HMLO - SARM III Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708028

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 7.10
1,2-Dichloroethane 0.50 U
Tetrachloroethene 0.33 L
Chlorobenzene 0.38 L
Ethyl Benzene 4.60
Styrene 0.50 U
Xylenes (Total) 11.00
Toluene—ds 99% Surrogate Raecovery
Bromofluorobenzene 99% Surrogate Recovery
1,2-Dichloroethana—d4 109% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.34 J-Low Surrogate Recovery

aAnthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.09 U

2,4,6-Tribromophenol D% Surrogate Recovery

Terphenyl-dla 21% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 6.39

Cadmium 33.1

Chromium 0.01 U

Copper 80.7

lLead 19.9

Nickel 17.5

Zinc 358.5

®Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

. Treatment Technology: Untreated (PEI Associates)
fFinal Report - October 16, 1987

Sample Name: LMLO — SARM II Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708027

Result -

Compound (mg/L) Flag*/Remark
Volatile Organics (SwW-846, Method 8240)

Acetone 0.92
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.0 U
Chlorobenzene 0.05 U
Ethyl Benzene 0.12
Styrene 0.03 L
Xylenes (Total) 0.30

Toluene—d8 102% Surrogate Recovery
. Bromofluorobenzene 99% Surrogate Recovery
1,2-Dichloroethane—d4 111% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.90

Anthracene 0.01 L

Bis(2—ethyl hexyl)phthalate 0.22 U

2,4,6-Tribromophenol DX Surrogate Recovery

Terphenyl-dla4 46% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 0.15 U

Cadmium 0.73

Chromium 0.01 U

Copper 0.89

Lead 0.70

Nickel 0.40

Zinc 14.6

*¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
LWA Project 86523

EPA Contract # 68-03-3393

Treatment Technology: Untreated (PEI Associates)
Final Report - October 16,

Sample Name: LMHO - SARM I (TCLP duplicate)

Lab Ref. I.0. #: 7080-8708026 LD

1987

Date Received:

8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—ds
Bromofluorobenzene
1,2-Dichloroethane—d4

Semivolatile Organics (SwW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6-Tribromophenol
Terphenyl-dla

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result

(mg/L) Flag*/Remark

U-MeNoleoNeloNeo

NN N
w o

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

(- -]

.15
.55
.01
.64
.49
.28
.2

at 2t e

ccCc

e

Surrogate Recovery
Surrogate Recovery
Surrogate Recovery

RPD = 3%
diff.= 0 mg/L
diff.= 0 mg/L

Surrogate Recovery
Surrogate Raecovery

diff.= 0 mg/L
RPD = A%
diff.= 0 mg/L
RPD = 5%
diff.= 0 mg/L
diff.= 0.01 mg/L
RPD = 0%

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals

. EPA Contract # 68-03-3393

LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report -~ October 16, 1987

Sample Name: LMHO - SARM I

Lab Ref. I1.0. #: 7080-8708026

Date Received:

8/13/87

TCLP performed in duplicate for semi-violatiles/metals; see nest page for

results

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—ds
. B8romofluorobenzene
1,2-Dichloroethane~d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6-Tribromophenol
Terphenyl-dla

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result
(mg/L) Flag®*/Remark

110
76
3.3
5.2
27
9.0
62

100, 97% Surrogate Recovery
100,101% Surrogate Recovery
108% Surrogate Recovery

.6 J-Calibration Problem
.07 L
.10 L

OO

18% Surrogate Recovery
42% Surrogate Recovery

.15 U
.83
.01 U
.61
.49
.27

.2

WOOO0OO0OO0O0

. #Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/LHHO/R3/§0 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708025

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 1.00
1,2-Dichloroethane 0.06
Tetrachloroethene 0.64
Chlorobenzene 0.54
Ethyl Benzene 5.40
Styrene 1.40
Xylenes (Total) 12.00
Toluene—ds 100, 99% Surrogate Recovery
8romofluorobenzene 103,101% Surrogate Recovery
1,2-Dichloroethane-d4 93% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 2.07 E

Anthracene 0.30

Bis(2-ethyl hexyl)phthalate 5.5

2,4,6~Tribromophenol D% Surrogate Recovery

Terphenyl-dla 52% Surrogate Raecovery
Metals (SW-846, Method 6010)

Arsaenic 0.36

Cadmium 0.70

Chromium 0.74

Copper 3.60

Lead 1.06

Nickel 0.73

Zinc 15.4

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/LMHO/R3/100-60 (TCLP duplicate) Date Received:

Lab Ref. I.D. #: 7080-8708024 LD

8/13/87

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.20 diff.= 0.45 mg/L

1,2-Dichloroethane 0.05 U diff.= 0 mg/L

Tetrachloroethene 0.07 diff.= 0.03 mg/L

Chlorobenzene 0.10 diff.= 0.02 mg/L

Ethyl Benzene 0.88 diff.= 0.09 mg/L

Styrene 0.22 diff.= 0.03 mg/L

Xylenes (Total) 2.40 RPD = 9%

Toluene—ds 100% Surrogate Recovery

Bromof luorobenzene 96% Surrogate Recovery

1,2-Dichloroethane—d4 101% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol NA

Anthracene NA

Bis(2-ethyl hexyl)phthalate NA

2,4,6-Tribromophenol NA %X Surrogate Recovery

Terphenyl-dl4 NA % Surrogate Recovery

Metals (Sw-846, Method 6010)

Arsenic NA
Cadmium NA
Chromium NA
Copper NA
Lead Na
Nickel NA
Zinc ‘ NA

*Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/LMHO/R3/10-60 Date Received: 8/13/87
Lab Ref. I.0. #: 7080-8708024

TCLP performed in duplicate for volatiles; see next page for results
Digestion spike performed for metals

Result

Compound (mg/L) fFlag*/Remark
Volatile Organics (SW—846, Method 8240)

Acetone 0.65

1,2-Dichloroethane 0.03 L

Tetrachloroethene 0.10

Chlorobenzene 0.12

Ethyl Benzene 0.97

Styrene 0.2%

Xylenes (Total) 2.20

Toluena-ds 100% Surrogate Recovery

Bromof luorobenzene 100% Surrogate Recovery

1,2-Dichloroethane—d4 91% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.41

Anthracene 0.02 L

Bis(2—-ethyl hexyl)phthalate 0.10 U

2,4,6-Tribromophenol D % Surrogate Recovery

Terphenyl—dla $2% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 0.15 U %X Rec.= 94

Cadmium 0.26 % Rec.= 82

Chromium 0.01 U %X Rec.= 88

Copper 0.18 % Rec.= 87

Lead 0.15 U % Rec.= 84

Nickel 0.06 % Rec.= 85

Zinc 1.90 % Rec.= 72

*Description of flags provided on a separate page




Sample Name:

LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP ~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

T/LMHO/R3/10 Date Received:

Lab Ref. I.D. #: 7080-8708023

8/13/87

Compound

Result
(mg/L) Flag*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone 1.80

1,2-Dichloroethane 0.03 L

Tetrachloroethene 0.03 L

Chlorobenzene 0.06

Ethyl Benzene 0.44

Styrene 0.13

Xylenes (Total) 1.00

Toluene—d8 102% Surrogate Recovery
Bromofluorobenzene 100% Surrogate Recovery
1,2-Dichloroethane-d4 99% Surrogate Recovery

Semivolatile Organics (SW—846, Method 8270)

Pentachlorophenol 0.04 L

Anthracene 0.01 L

8is(2-ethyl hexyl)phthalate 0.10 U
2,4,6-Tribromophenol DX Surrogate Recovery
Terphenyl-dla 40% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 0.05 U

Cadmium 0.12

Chromium 0.01 U

Copper 0.06

Lead 0.15 U

Nickel 0.04

Zinc 0.85

. *Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMHO/R3/60 Date Received:

tab Ref. [.D. #: 7080-8708022

8/13/87

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
ficetone 1.50
1,2-Dichloroethane 0.0 L
Tetrachloroethene 0.18
Chlorobenzene 0.17 .
Ethyl Benzene 2.00
Styrene 0.46
Xylenes (Total) 5.00
Toluene—d8 104,101% Surrogate Recovery
Bromofluorobenzene 100, 100% Surrogate Recovery
1,2-Dichloroethane—d4 95% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 1.24

Anthracene 0.11

Bis(2-ethyl hexyl)phthalate 0.10 VU
2,4,6-Tribromophenol 13% Surrogate Recovery
Terphenyl-dla 81% Surrogate Recovaery

Metals (SW-846, Method 6010)

Arsaenic 12.8
Cadmium 25.2
Chromium 2.19
Copper 192.0
Lead 13.4
Nickel 21.95
Zinc 412.8

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals

EPA Contract # 68-03-3393

LWA Project 86523

Treatment Technology: MWashing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMHO/R3/10-60

Lab Ref. I.D. #: 7080-8708021

Date Received: 8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—ds8
Bromofluorobenzene
1,2-Dichloroethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6-Tribromophenol
Terphenyl-dl4

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Result
(mg/L) Flag¥*/Remark

.81
.04 L
.08
.10
.78
.22
.80

000000

99% Surrogate Recovery
101% Surrogate Recovery
101% Surrogate Recovery

1.28 J-Calibration Problem
0.01 L
0.10 U,J-=Calibration Problem

DX Surrogate Recovery
33% Surrogate Recovery

.91
.60
.25
15.06
28.79
2.73
150.0

OWwVUN

¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Voiatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/HMHO/R3/10 Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708020

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 1.80
1,2-0ichloroethane 0.02 L
Tetrachloroethene 0.05 U
Chlorobenzene 0.02 L
Ethyl Benzene 0.12
Styrene 0.03 L
Xylenes (Total) 0.23
Toluene—ds8 101% Surrogate Recovery
8romof luorobenzene 97% Surrogate Recovery
1,2-Dichloroethane-d4 95% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.05 J-Calibration problem
Anthracene 0.11 U,J-Low Surrogate Recovery
Bis(2-ethyl hexyl)phthalate 0.11 U,J-Low Surrogate Recovery
2,4,6-Tribromophenol D% Surrogate Recovery
Terphenyl-dla 28% Surrogate Racovery

Metals (SWw-846, Method 6010)

Arsenic 0.97
Cadmium 4.87
Chromium 0.01 U
Copper 1.94
Lead 0.50
Nickel 1.06
Zinc 42.5

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES -~ LABORATORY DIVISION
TCLP -~ vVolatile Organics, Semivolatile Organics, Metals
. EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/HMLO/R2/60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708019

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.25
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.03
Chlorobenzene 0.02
Ethyl Benzene 0.19
Styrene 0.06
Xylenes (Total) 0.55
. Toluene—d8 95,103% Surrogate Recovery
Bromof luorobenzene 104,96% Surrogate Recovery
1,2-Dichloroethane—d4 102% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.27

Anthracene - 0.01 U

Bis(2-ethyl hexyl)phthalate 0.02 U,J-Internal Standard Area High
2,4,6-Tribromophenol 25% Surrogate Recovery
Terphenyl-dla4 34% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 8.12
Cadmium 5.1
Chromium 1.16
Copper 52.6
Lead 64.8
Nickel 8.6
Zinc 216.4

. ¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP -~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMLO/R2/10-60 Date Received: 8/13/87

Lab Ref. I.D0. #: 7080-8708018

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.25%
1,2-Dichloroethane 0.05 VU
Tetrachloroethene 0.02 L
Chlorobenzene 0.02 L ‘
Ethyl Benzene 0.25
Styrene 0.06
Xylenes (Total) 0.73
Toluene—d8 99% Surrogate Recovery .
Bromof luorobenzene 95% Surrogate Recovery
1,2-Dichloroethane-da 104% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.40 E,J-Poor Surrogate Recovery
Anthracene 0.01 L :
Bis(2-ethyl hexyl)phthalate 0.05 U

2,4,6-Tribromophenol 3% Surrogate Recovery
Terphenyl-dl4 54% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 0.55
Cadmium 2.15
Chromium 0.01
Copper 1.39
Lead 1.56
Nickel 0.94
Zinc 26.8

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES -~ LABORATORY DIVISION
TCLP ~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

. Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMLO/R1/60 Date Recaeived: 8/13/87

Lab Ref. I.D. #: 7080-8708017

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.40
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.02 L
Chlorobenzene 0.03 L
Ethyl Benzene ©0.32
Styrene 0.09
Xylenes (Total) 0.90
Toluene-d8 104% Surrogate Recovery
. Bromof luorobenzene 98% Surrogate Recovery
1,2-Dichloroethane—d4 102% Surrogate Recovery
Semivolatile Organics (Sw-846, Method 8270)
Pentachlorophenol 2.20 E,J-Poor Surrogate Recoveries
Anthracene 0.04 J-Poor Surrogate Recoveries
Bis(2—-ethyl hexyl)phthalate 0.02 U,J-Poor Surrogate Recoveries
2,4,6-Tribromophenol - % Surrogate Recovery
Terphenyl—dla 29% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 8.00
Cadmium 19.16
Chromium 0.03
Copper 144.0
Lead 19.85
Nickel 18.5
Zinc 320.1

*Description of flags provided on a separate page



LEE WAN & ASSOCIATES ~ LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: MWashing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMLO/R1/10-60 Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708016

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

ficetone 6.10

1,2-Dichloroethane 0.31

Tetrachloroethene 0.89

Chlorobenzene 1.10

Ethyl Benzene 9.50

Styrene 2.80

Xylenes (Total) 30.00

Toluene—d8 103, 100% Surrogatae Recovery

8romof luorobenzene 101,100% Surrogate Recovery .

1,2-Dichloroethane-da 109, 93% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.93 J-Calibration Problem

Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 19% Surrogate Recovery

Terphenyl-dla 53% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 1.75

Cadmium 7.79

Chromium 0.04

Copper 6.39

Lead 11.67

Nickel 1.56

Zinc 52.9

®Description of flags provided on a separatae page




LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals

EPA Contract # 68—-03-3393

tWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMLO/R1/10

Lab Ref. I.D. #: 7080-8708015

Date Received: 8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—d8
8romofluorobenzene
1,2-Dichloroethane-d4

Semivolatile Organics (SW—846, Method 8270)
Pentachlorophenol
Anthracene
Bis(2—-ethyl hexyl)phthalate
2,4,6-Tribromophenol
Terphenyl-dla

Metals (SW—-846, Method 6010)

Result
(mg/L) Flag¥*/Remark

.45
.05
.05
.05
.04
.05
.10

OO0000O0OO0
rcrccczx

105% Surrogate Recovery
107% Surrogate Recovery
104% Surrogate Recovery

0.17
0.01 L
0.02 U

57% Surrogate Recovery
105% Surrogate Recovery

Arsenic 0.86
Cadmium 4,95
Chromium 0.01 U
Copper 1.32
Lead 6.46
Nickel 1.26
Zinc 50.0
>
*Description of flags provided on a separate page



LEE WAN & ASSOCIATES — LABORATORY OIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMHO/R1/60 Date Raeceived: 8/13/87

Lab Ref. [.D. #: 7080-8708014

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.62 H

1,2-Dichlorocethane 0.05 U,H

Tetrachloroethene 0.05 U,H

Chlorobenczene 0.02 L,H

Ethyl Benzene 0.16 H

Styrene 0.04 L,H

Xylenes (Total) 0.45 H

Toluene—ds 104% Surrogate Recovery

Bromof luorobenzene 103% Surrogate Recovery

1,2-Dichloroethane-da 101% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 1.5 J-Calibration Problem

Anthracene 2.1 U

Bis(2-ethyl hexyl)phthalate 0.2 L

2,4,6-Tribromophenol D% Surrogate Recovery

Terphenyl-dla 0% Surrogate Racovary
Metals (SW-846, Method 6010)

Arsenic 0.15 U

Cadmium 0.93

Chromium 0.01 VU

Copper 1.87

Lead 1.05%

Nickel 0.39

Zinc 10.7

*¥Daescription of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP — volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMHO/R1/10-60 (TCLP duplicate) Date Received:

Lab Ref. 1.0. #: 70808708013 LD

8/13/87

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW—-846, Method 8240)
Acetone 0.17 diff. = 0.57 mg/L
1,2-Dichloroethane 0.05 U diff. = 0 mg/L
Tetrachloroethene 0.06 diff. = 0.04 mg/L
Chlorobenzene 0.07 diff. = 0.03 mg/L
Ethyl Benzene 0.70 diff. = 0.37 mg/L
Styrene 0.16 diff. = 0.06 mg/L
Xylenes (Total) 1.80 diff. = 0.89 mg/L
Toluene—d8 104% Surrogate Recovery
Bromof luorobenzene 97% Surrogate Recovery
1,2-0Dichloroethane~d4 98% Surrogate Recovery
Semivolatile Organics (SwW-846, Method 8270)
Pentachlorophenol 1.12 RPD = 6%
Anthracene 0.42 diff. = 0.32 mg/L
Bis(2~ethyl hexyl)phthalate 0.06 L diff. = 0.03 mag/L
2,4,6~-Tribromophenol D% Surrogate Recovery
Terphenyl-dla 53% Surrogate Recovery
Metals (SW-846, Method 6010)
Arsenic 0.15 U diff. =0 mg/L
Cadmium 0.39 RPO = 3%
Chromium 0.01 U diff. = 0 mg/L
Copper 0.21 diff. = 0.07 mg/L
Lead 0.10 diff. = 0.12 mg/L
Nickel 0.10 diff. = 0.01 mg/L
Zinc 2.78 RPD = 16%

¥Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report - October 16, 1987

Sample Name: T/LMHO/R1/10-60 Date Received: 8/13/87
Lab Ref. I.0. #: 7080-8708013

TCLP performed in duplicate for volatiles and semi-volatiles/metals; see next
page for results.

Result

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.74 H

1,2-Dichloroethane 0.05 U.,H

Tetrachloroethene 0.02 L,H

Chlorobenzene 0.04 L,H !

Ethyl Benzene 0.33 H

Styrene 0.10 H

Xylenes (Total) 0.91 H

Toluene—ds8 107% Surrogate Recovery

Bromof luorobenzene 109% Surrogate Recovery

1,2-Dichloroethane-d4 100% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 1.10

Anthracene 0.10 L

8is(2-ethyl hexyl)phthalate 0.04 L

2,4,6-Tribromophenol DX Surrogate Recovery

Terphenyl-dla 82% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsaenic 0.1 U

Cadmium 0.40

Chromium 0.01 U

Copper 0.28

Lead 0.22

Nickel 0.09

Zinc 3.25

%Description of flags provided on a separate page .




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMHO/R1/10 Date Recaived:

Lab Ref. I.0. #: 7080-8708012

8/13/87

Result

Compound (mg/L) :Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 1.30 H

1,2-Dichloroethane 0.05 U,H

Tetrachloroethene 0.02 L,H

Chlorobenzene 0.04 L,H

Ethyl Benzene 0.40 H

Styrene 0.12 H

Xylenes (Total) 1.20 H

Toluene—d8 105% Surrogate Recovery

Bromof luorobenzene 99% Surrogate Recovery

1,2-Dichloroethane—da 101% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.06 L

Anthracene 0.01 L

Bis(Z-ethyl hexyl)phthalate 0.0 VU

2,4,6-Tribromophenol D% Surrogate Recovery

Terphenyl-dla 80% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic 0.15 U
Cadmium 0.15
Chromium 0.01 U
Copper 0.04
Lead 0.15 U
Nickel 0.04
Zinc 0.88

¥Description of flags provided on a separate page



LEE WAN & ASSOCIATES -~ LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates) .
Final Report - October 16, 1987

Sample Name: T/LMLO/R1/60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708011

Result
Compound (mg/L) Flag*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone 0.16 H

1,2-Dichloroethane 0.05 U,H

Tetrachloroethene 0.05 U,H

Chlorobenzene 0.05 U,H

Ethyl Benzene 0.08 H

Styrene 0.02 L,H

Xylenes (Total) 0.17 H

Toluene—d8s 100% Surrogate Recove-y

Bromof luorobenzene 104% Surrogate Raecovery .

1,2-0ichloroethane—d4 96% Surrogate Recovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.46 J-Low Surrogate Recovery

Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.03 (V]

2,4,6-Tribromophenol 7% Surrogate Recovery

Terphenyl-dl4 67% Surrogate Recovery
Metals (SW~846, Method 6010)

Arsanic 0.18

Cadmium 1.68

Chromium 0.01 U

Copper 4.49

l.ead 3.44

Nickel 0.89

Zinc 28.2

%Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
‘ EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMLO/R1/10-60 (digestion duplicate) Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708010 D

Result
Compound (mg/L) Flag¥*/Remark .
Volatile Organics (SW-846, Method 8240)
Acetone NA
1,2-Dichloroethane NA
Tetrachloroethene NA
Chlorobenzene NA
Ethyl Benzene NA
Styrene NA
Xylenes (Total) NA
. Toluene-ds8 NA % Surrogate Recovery
Bromofluorobenzene NA % Surrogate Recovery
1,2-Dichloroethane-d4 NA % Surrogate Recovery

Semivplatile Organics (SW-846, Method 8270)

Pentachlorophenol NA
Anthracene NA
B8is(2-ethyl hexyl)phthalate NA
2,4,6-Tribromophenol NAR % Surrogate Recovery
Terphenyl—dla NA % Surrogate Recovery

Metals (Sw-846, Method 6010)

Arsenic 0.1% U diff. = 0 mg/L
Cadmium 0.33 RPD = 3%
Chromium 0.01 U diff. = 0 mg/L
Copper 0.32 diff. = 0 mg/L
Lead 0.74 diff. = 0.06 mg/L
Nickel 0.11 diff. = 0.01 mg/L
Zinc 6.40 RPD = 4%

. *Description of flags provided on a separate page




Sample Name:-

Lab Ref. I.D.

LEE WAN & ASSOCIATES -~ {LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

T/LMLO/R1/10—-60 Date Received:

# 7080-8708010

Digestion duplicate performed for metals; see next page for results

8/13/87

Compound

Result
(mg/L) Flag*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone 0.05 U

1,2-Dichloroethane 0.05 U

Tetrachloroethene 0.02 J-High Surrogate Recovery
Chlorobenzene 0.0% U,J-High Surrogate Rpcovery
Ethyl Benzene 0.05 U,J-High Surrogate Recovery
Styrene 0.22 J-High Surrogate Recovery
Xylenes (Total) 3.90 E,J-High Surrogate Recovery
Toluene—d8 99% Surrogate Recovery

8romof luorobenzene 152% Surrogate Recovery
1,2-0ichloroethane—d4 112% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.05 L
Anthracene 0.01 L
Bis(2~ethyl haexyl)phthalate 0.02 V]
2,4,6-Tribromophenol ) 26% Surrogate Recovery
Terphenyl-dl4a 44% Surrogate Recovery

Metals (SW-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

.18 U
.32
01 VU
.32
.68
.12
.17

DO O0OO000O0

*Description of flags provided on a separate page




LEE WAN & ASSOCIATES ~ LABORATORY DIVISION
TCLP -~ Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

. Treatment Technology: Washing (PEI Associatas)
; Final Report — October 16, 1987

Sample Name: T/HMHO/R1/10-60 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708007

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Mathod 8240)
Acetone - NF
1,2-Dichloroethane 0.03
Tetrachloroethene 0.07
Chlorobenzene 0.09
Ethyl Benzene 0.94 J-Poor Surrogate Recovery
Styrene 0.17
Xylenes (Total) 1.7 J-Poor Surrogate Recovery
Toluene—d8 104,97% Surrogate Recovery
Bromof luorobenzene 106% Surrogate Recovery
1,2-Dichloroethane-d4 81% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 1.60 J-Calibration Problem
Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.0 VU
2,4,6~-Tribromophenol 51% Surrogate Recovery
Terphenyl-dls 66% Surrogate Recovery

Metals (Sw-846, Mathod 6010)

Arsenic 2.09
Cadmium 9.05
Chromium 0.08
Copper 14.52
Lead 25.20
Nickel 2.95
Zinc 175.4

*¥Description of flags provided on a separate page




Sample Name:

LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393  LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

T/HMHO/R1/10 Date Recaived: 8/13/87

Lab Ref. I.0. #: 7080-8708006

Compound

Result
(ma/L) Flag*/Remark

Volatile Organics (SW-846, Method 8240)

Acetone - NF - Metlylene Chloride Inter-
ference

1,2-Dichloroethane 0.02

Tetrachloroethene 0.03

Chlorobaenzene 0.04

Ethyl Benzene 0.2 E

Styrene 0.07

Xylenes (Total) 0.4 E

Toluenae—d8 107% Surrogate Raecovery .

Bromof luorobenzene 98% Surrogate Recovery

1,2-0Dichloroethane -d4 85% Surrogate Recovery

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.58 J-Calibration Problem

Anthracene 0.02 V)

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 100% Surrogate Recovery

Terphenyl-dla 48% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 0.94

Cadmium 2.98

Chromium Q.01 U

Copper 3.01

Lead 0.35%

Nickel 1.23

Zinc 79.1

%Description

of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY DIVISION
TCLP ~ Volatile Organics, Saemivolatile Organics, Metals

EPA Contract # 68-03-3393

Treatment Technology:

LWA Project 86523

Washing (PEI Associates)

Final Report - October 16, 1987

Sample Name: T/LMLO/R1/10

Lab Ref. I.0. #: 7080-8708009

Date Received: 8/13/87

Compound

Volatile Organics (SW-846, Method 8240)

Acetone
1,2-Dichloroethane
Tetrachloroethene
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (Total)

Toluene—ds8
Bromof luorobenzene
1,2-0Oichloroethane—d4

Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol
Anthracene
Bis(2-ethyl hexyl)phthalate

2,4,6-Tribromophenol
Terphanyl—dla

Metals (Sw-846, Method 6010)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zine

Result
(mg/L) Flag*/Remark

.40 E

.25

.97 J-High Surrogate Recoveries
.91 J-High Surrogate Recoveries
.11 E,J-High Surrogate Recoveries
.32 E,J-High Surrogate Recoveries
.82 E,J-High Surrogate Recoveries

NNWOVWOOOW

97% Surrogate Recovery
123% Surrogate Recovery
120% Surrogate Recovary

0.01 L
0.02 U
0.02 U

11% Surrogate Recovery
46% Surrogate Recovery

0.15 U
0.07
.01 U
.04
.06
.15 U
.47

O0O0OO0O0

*Description of flags provided on a separate page



LEE WAN & ASSOCIATES - LABORATORY OIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523 .

Treatment Technology: Washing (PEI Associates)
Final Report -~ October 16, 1987

Sample Name: T/HMHO/R1/60 Date Received: 8/13/87

Lab Ref. I.0. #: 7080-8708008

Result

Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Mathod 8240)

Acetone 0.47 J-High Surrogate Recovery

1,2-Dichloroethane 0.36 J-High Surrogate Recovery

Tetrachloroethene 0.84

Chlorobenzene 0.69

Ethyl Benzene 7.33 E

Styrene 1.52

Xylenes (Total) 13.23

Toluene-d8 90% Surrogate Recovery

Bromof luorobenzene 114% Surrogate Recovery .

1,2-Dichloroethane—ds 230% Surrogate Raecovery
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 1.9 J-Calibration Proble

Anthracene 0.01 L .

Bis(2-ethyl hexyl)phthalate 1.0 U

2,4,6-Tribromophenol D % Surrogate Recovery

Terphanyl-dla 0 % Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 10.94

Cadmium 14.7

Chromium 0.03

Copper 210.8

Lead 55.43

Nickel 19.2

Zinc 326.4

¥Description of flags provided on a separate page
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EXPLANATION OF FLAGS USED

Less than quantitation limit

u -
NF - Not Found due to interference
from methylene chloride
E -~ Estimated value: wvalue greater than highest standard
L - estimated value: compound found in sample at level
less than quantitation limit
H - analysis performed after 14 days holding expired
J - estimated value
0 -~ Surrogates deleted out
diff — difference between duplicate values
RPD - Relative percent difference between duplicate values
NA - Not Applicable



INTERNATIONAL ANALYTICAL
ITpiss, SERVICES

2372 \Vhidglebrook Prke @ Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road CRDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_S81 orF 81

Sample Description: F/HMHO/R3/10 & F/HMHO/R3T/10 (Soil) received August 18, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc, % Conc. %
Compound Added Result MS Rec. MSD Rec.
pentachlorophenol 62,000 69,000 62,000 0 77,000 13
anthracene 250,000 <10,000 (3,100) 200,000 79 200,000 79
bis(2-ethylhexyl)
phthalate 120,000 <10,000 (1,200) 94,000 77 120,000 99

Remarks: 10,000

Quantitation limit,

ND = Not detected. .
< = Detected but at a level less than the quantitation limit, Values in
parenthesis are estimated.
% Moisture = 3,94

S L @

Laboratory Manager

Approved

Tdle

Accredited by the Amencar, Assos:2non tcr Laboratory Accreditahon in the cherrucal 313
reld of tesing as !sied in the s.ent AALA Direciory of Accrecited Laocrotones



INTERNATIONAL Y '|' A | ; e
m TECHNOLOGY ANAL IC St
CORPORATION SERVICES S .
5815 Migdiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 Ai\?{_&
. ="
CERTIFICATE OF ANALYSIS
TO 1T Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJETTCODE  ITEC 24820
11499 Chester Road ORDEx “MBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE.__12 ofF_51

Sample Description: F/LMHO/R3/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 48,000

chlorobenzene 30,000

1,2-dichloroethane <8,100 (5,500)
. ethyl benzene 710,000

styrene 110,000

tetrachloroethene 47,000

xylenes (total) 970,000

Quantitation Limit

Remarks: 8,100
ND Not detected

< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 38,07

é%yﬁ. /’ L{‘-—:(.— -
. prhvedhs

Laboratory Manager

Tine

ATIrec.led Cy ine AMmencIan ASSCIiTuSr IT LoborTary Accreditanor. .o the chermica:
‘2T ¢l orest ; Qs lste2 :r the I.rrent AALA Drercry ! Accredites Laberatores




INTERNATIONAL ANALYTICAL R
TS, SERVICES =

3815 Midalebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED- September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24820
11499 Chester Road ORDER NUMBER- 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ _11 or_351

Sample Description: F/HMHO/R30/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration ‘
Compound {ug/kg dry weight)
acetone! 56,000
chlorobenzene 21,000
1,2-dichloroethane 4,400 ’
ethyl benzene 270,000
styrene 51,000
tetrachloroethene 39,000
xylenes (total) 460,000

Remarks: 2,000 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 2 This component has a quantitation limit two (2) times that listed.

% Moisture = 37.33

@1@ / S sl .

Approv.d:”/Labor'at:or'_\( Manager

Title

Accredited by the Amencan Association tor Laberatory Accreditation in the Chermucal 33.9-8
held of testing. as listed 1n the current AALA Directory of Accredcited Laboratones




INTERNATIONAL YT ST
m TECHNOLOGY ANAL ICAL - Al
CORPORATION SERVICES ST
£815 Midalebrook Pike ® Knoxville Tennessee 37921 @ §15-588-6401 \E:;J.{%
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__14 OF_AK1

Sample Description: F/LMLO/R3/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

' Concentration ‘
Compound (vg/kg dry weight)
acetone! 2,100
chlorobenzene ND
1,2-dichloroethane ND
ethyl benzene <470 (450)
styrene <470 (350)
tetrachloroethene ND
xylenes (total) 1,000

Note: This sample could not be run undiluted due to foaming in the purge cell.

Remarks: 470 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 46,79

/,,7 T,
. Le (‘//J"L/ i A b

proved By
Aeprove Laboratory Manager

Tine

Azcrecited Dy the Amencan Asscoiauer ‘or Laberatory Accreditgtion i the chemical ER
LE.2 T lesnng Tt Lslel i Cne Tument AALS Drecsicry o Ascrezites LIborzianec



INTERNATIONAL L
m TECHNOLOGY ANALYTICAL e

CORPORATION SERVICES FT

2815 Migdiebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__13 of_51

Sample Description: F/LMHO/R3D/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetonel 53,000
chlorobenzene 32,000
1,2-dichloroethane 6,500
ethyl benzene 650,000
styrene 82,000
tetrachloroethene 51,000
xylenes (total) 660,000

Remarks: 2,300 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 46,51

L 2 s

Approved

Laboratory Manager

Title

Accredited by the Amencan Assozianon tor Laboratory Accrediiaton in the chermucal 33 9-¢
held of testing. as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL YT Al e

m TECHNOLOGY AN AL IC AT

CORPORATION SERVICES N

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 \«p\/;\/"'i;;

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__16 ofF_1%81

Sample Description: F/HMHO/R3/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
acetone! 11,000
chlorobenzene 130
1,2-dichloroethane 160
ethyl benzene 930
styrene 280
tetrachloroethene 88
xylenes (total) 1,500

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 3,94

& =
Laore T ZH s

A;mmw=°&7Laboratory Manager

-

e

Aczredites by the Americar Asscoizhcn ' Laberatory Accreditanor. i the chemica’
LE T C'lesing Qf ustes nothe Tomemr AAlL TireTtsey of Aszredced _zzcorTisres

7G.el




INTERNATIONAL ANALYTICAL

TECHNOLOGY f:ﬂwl'

CORPORATION SERVICES

3815 Micdlebrook Pike ® Knoxville Tennessee 37921 © 615-588-6401 ‘ -

o,
o

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___15 orF _651

Sample Description: F/LMLO/R3D/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
acetone! 1,400
chlorobenzene ND
1,2-dichloroethane ND
ethyl benzene 780
styrene <250 (210)
tetrachloroethene 130
xylenes (total) 1,600

Note: This sample could not be run undiluted due to foaming in the purge cell.

Remarks: 250 = Quantitation Limit
ND = Not detected
< = Dgtected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 a This component has a quantitation limit two (2) times that listed.

% Moisture = 46,41

Approv:

Accredited by the Amencan Assooiation for Laboratory Accreditanon in the chemucal 33-9-8
field of lesing. s Lsied I1n the current AALA Dweciory of Accredited Laboratories

Laboratory Manager

Title




INTERNATIONAL jpusey
m N R oY ANALYTICAL =

CORPORATION SERVICES Ny
5815 Middiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 ‘:;:;;“\;,;L
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 17 or_681

Sample Description: F/HMHO/R3/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 15,000
chlorobenzene 890
1,2-dichloroethane ND
ethyl benzene 7,200
styrene ND
tetrachloroethene 880
xylenes (total) 36,000

Remarks: 310 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation 1imit two (2) times that listed.

% Moisture = 19,27

jZ/Cu / L it o

Approvez
Laboratory Manager

e

Azzreqited by the Almerncar Asscriancr !¢ _abora'ory Accreditaticrn .r. the chemica!
l.e.2 ¢! lestng as isiex .n 'he curren! AALA Direcicty of Accredited Laberaiones



INTERNATIONAL e
m TECHNOLOGY ANALYTICAL T

CORPORATION SERVICES f
3815 Middlebrook Pike ® Knoxville, Tennessee 37921 ® 615-588-6401 \A%Jl .
CERTIFICATE OF ANALYSIS
70 IT Corporation DATE REPORTED:  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__. 18 ofF _5l

Sample Description: F/HMHO/R3D/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration ;
Compound (ug/kg dry weight)
acetone? 18,000
chlorobenzene 23
1,2-dichloroeth ine 39 .
ethyl benzene 110
styrene 60.
tetrachloroethene 7
xylenes (total) 230

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 3.99

,AD /§4§’;3%k124[4/, 'I'

Approved
Laboratory Manager
Title
Accredited by the Amencan Assosiation lor Laboratory Accrecitanon tn the chefrucal 93 9-85%

fieid of tesing as Listed 1n the current AALA Directory of Accredited Laboraiones



INTERNATIONAL ALYT AL T
m TECENOLOGY AN IC B
CORPORATION SERVICES : J :
. 5815 Middlebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 \%
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987

ATTN: Barbara Locke PROJECTCODE  ITEC 24820

11499 Chester Road ORDER NUMBER 805018 (PEl-3741-7-2)

Cincinnati, OH 45246 PAGE__20 ofF_A51

Sample Description: F/LMHO/R3/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 31,000
chlorobenzene 560
. 1,2-dichloroethane 260
ethyl benzene 4,500
styrene ND
tetrachloroethene 390
xylenes (total) 7,700

Remarks: 260
ND

<
1

Quantitation Limit

Not detected

Detected but at a level less than the quantitation limit.

This component has a quantitation limit two (2) times that listed.

2.97

% Moisture

. /Z\Z‘)-Lu t’ 7;““‘ P

A d ey’
FRrove yG/Laborator‘y Manager

E
e

Accredites oy the Amencar. Assciatiorn iSf Laboratory Accreditaton in the chermcal
el o' oresing as nstel in the surent LALE Tirecisry of Accreaitel Laberarones
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INTERNATIONAL S
m INTERNATION ANALYTICAL

3815 Middiebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
1O IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORCER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__19 o©F _81

Sample Description: F/HMHO/R3D/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ng/kg dry weight)
acetone! 15,000
chlorobenzene 1,000
1,2-dichloroethane <310 (300)
ethyl benzene 7,700
styrene ND
tetrachloroethene 1,400
xylenes (total) 15,000

Remarks: 310 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
! = This component has a quantitation 1imit two (2) times that listed.

% Moisture = 18,98

4 ()
(% ; 7% / 77 iy
Approved

Laboratory Manager

Title

Accredited by the Amencan Assozianan (or Laboratory Accrechtation in the chetrucal 91-9-
field of tesing as listed in the current AALA Directory of Accrecited Laboratories




INTERNATIONAL i
m TECHNOLOGY ANALYTICAL - o
CORPORATION SE RVICES g
< ‘;5._—51_‘ $
. 3815 Middlebrook Pike ® Knoxviile Tennessee 37921 @ 615-588-6401 EE T
CERTIFICATE OF ANALYSIS
7O IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__21 ofF _51

Sample Description: F/LMHO/R3/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetonel 12,000
chlorobenzene 1,100
. 1,2-dichloroethane 460
ethyl benzene ‘ 8,800
styrene ND
tetrachloroethene 690
xylenes (total) 15,000

Remarks: 310 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 18,98

/3 e
"I’ el N o i
Apgrovec oy
Freve Laboratory Manager

e

Azcredted oy tne Amencan Asssz.ziuzn ict Loberzrory Accreditanor. i the chermuca!
te.2 ofrestng 2 liseC .rotne sument AALA Dorelicry of Actreditel Laborgicres



TECHN

m INTERNATIONAL ANALYTICAL ey
CORPORATION SERVICES “/“\

35315 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 —i';‘%.
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__22 OF_51

Sample Description: F/LMHO/R3D/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration ¢
Compound (ug/kg dry weight)
acetone! 14,000
chlorobenzene 34
1,2-dichloroethane 33
ethyl benzene 130
styrene 83
tetrachloroethene 6
xylenes (total) 260

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 2 This component has a quantitation limit two (2) times that listed.

% Moisture = 3,37

7 - / ,

v 7
é’.: . (gl
ed

Approv
Laboratory Manager
Tile
Accredited Dy the Amencan Assozianon tor Laboratory Accreditation in the chemcal 93-9 85

hield of testing as listed in the current AALA Directory of Accredited Laboratones
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5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TC IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  [TEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___24 OF _51

Sample Description: F/LMLO/R3/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration ‘
Compound (vg/kg dry weight)
acetone! 590
chlorobenzene <5 (2)
1,2-dichloroethane ND
. ethyl benzene 9
styrene 12
tetrachloroethene ND
xylenes (total) 29

Remarks: 5 = Quantitation Limit

Not detected

Detected but at a level less than the quantitation limit, Values in
parenthesis are estimated.

This component has a quantitation limit two (2) times that listed.

3.38
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% Moisture

/‘/' N
{zr,‘a P //"/"{L/
. Approvedb(

Laboratory Manager

Tre

Accreqited oy the Amencan Asscz.auor 'or Leboratory Accred:'aten i the cherrucal ER
neis ! testitz as ustes ir the curren' AALA Dorecicry of Accrecited Laboraiones



m INTERNATIONAL ANALYTICAL e
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CORPORATION SERVICES

3815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 A -

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEl-3741-7-2)
Cincinnati, OH 45246 PAGE___23 OF _581

Sample Description: F/LMHO/R3D/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
acetone! 4,000
chlorobenzene 900
1,2-dichloroethane <310 (180)
ethyl benzene 8,200
styrene ND
tetrachloroethene 930
xylenes (total) 14,000

Remarks: 310

Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 a2 This component has a quantitation limit two (2) times that listed.
% Moisture = 18.45

Ly A ey

Approved

Accred.tec by the Amencan Assozianon tor Laboratory Accreditaton in the cherrucal 319
field of tesing as lsted in the current AALA Directory of Accrecited Laboratones

Laboratory Manager

Title
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3815 Middiebrook Pike @ Krioxville Tennessee 37921 o 615-588-6401 | \é
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ 25 ofF_A51

Sample Description: F/LMLO/R3/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 740
chlorobenzene <6 (3)
1,2-dichloroethane <6 (4)
ethyl benzene 18
styrene 20.
tetrachloroethene ND
xylenes (total) 48

Remarks: 6 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation 1imit. Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 16,59

. o =
oo A Aolr=x o

v L‘(
Appieved = Laboratory Manager

g

Acsrec.led oy 'he Amerncar Assco.2l.cr (or Lancreiory Accrediianon .o the chermucal
telz of lesirg as .stez :n the cume=' AALA T.relilry Of Ascredited Laporaicres



INTERNATIONAL ANALYTICAL i
TT s SERVICES e

$315 Micddlebrook Pike @ Knoxville Tennessee 37921 © 615-588-6401 ‘

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__26 OF _8]

Sample Description: F/LMLO/R3D/10 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 330
chlorobenzene <5 (2)
1,2-dichloroethane ND
ethyl benzene 9
styrene 9
tetrachloroethene ND
xylenes (total) 28

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 a2 This component has a quantitation limit two (2) times that listed.
% Moisture = 3,15

/' /t_.v‘,

Lboce T Fliexi .
veaty

Approved oY Laboratory Manager

Tile

Accredited by the Amencan Assoz:ation for Laboratory Accreditanon in the chemucal 3 3-8
tield of teshing as listed in the current AALA Directory of Accredited Laboratones
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. 2815 Middlebrook Pike ® Knoxville Tennessee 379321 @ 615-588-6401 q:%/~
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER: 805018 (PEI1-3741-7-2)
Cincinnati, OH 45246 - PAGE__28 OrF_A51

Sample Description: F/HMHO/R3/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 4,300,000
. bis(2-ethylhexyl)phthalate 1,700,000
pentachlorophenol <730,000 (86,000)

Remarks: 730,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 31,50

Agpprcvezs
Laboratory Manager

-

e

Aczrezites oy Ine Amensarn AssosiSion ISf Laboratory Accreditatorn in the chemical
o2 o' lestty q¢ lis'ed i ‘re cormens AALA Drenisne ot Accrecitez LaborTiotes
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CORPORATION SE RVIC ES ‘-T
2373 Micgiebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 \:iu.:% ’
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI[-3741-7-2)
Cincinnati, OH 45246 PAGE__ 271 or_51

Sample Description: F/LMLO/R3D/10-60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration ‘
Compound (rg/kg dry weight)
acetone! 760
chlorobenzene <6 (2)
1,2-dichloroethane <6 (3)
ethyl benzene 12
styrene ND
tetrachloroethene ND
xylenes (total) 32

Remarks: 6 = Quantitation Limit
ND = Not detected
Detected but at a Tevel less than the quantitation limit. Values in
parenthesis are estimated.
= This component has a quantitation limit two (2) times that listed.

15.11

A
[}

% Moisture

7.
Apmmmdbr,Laboratory Manager

Tile

Accredited by the Amencan Assoziation tor Laboratory Accrediiation in the chemucal 33-9-
field of testing. as listed in the current AALA Directory of Accredited Laboraiones
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5815 Middiebrook Pike ® Knoxville Tennessee 37921 ® §15-588-6401 l:-\},,:-“;‘;-/-l
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI[-3741-7-2)
Cincinnati, OH 45246 PAGE___30 ofF_AHk1

Sample Description: F/LMHO/R3/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration |
Compound (ug/kg dry weight)
anthracene 1,800,000
bis(2-ethylhexyl)phthalate 1,900,000
pentachlorophenol ND

Remarks: 400,000 = Quantitation limit.
ND

Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 38,07

ééza;u; )ﬁfdﬂ /;fL Ll

Agprovea be LaboratO")’ Manager‘

Tite

Azcrezited oy the Amencan ASsSIiSion 107 Ladoratory Accredilalior. in the chermucal
Te.S ' res N Js lLSles o otne sument AL TreTiory of AsIrecitez Laboraicres
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SERVICES D iaa
33°5 Midaleprook Pike @ Knoxville Tennessee 37921 © 615-588-6401 \:’&:-l.
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE  [TEC 24820
11499 Chester Road ORCER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__29 oOF_51

Sample Description: F/HMHO/R3D/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound {ug/kg dry weight)
anthracene 7,300,000
bis(2-ethylhexyl)phthalate 1,300,000
pentachlorophenol <370,000 (120,000)

Quantitation limit,
Not detected.
Detected but at a level less than the quantitation limit. Values in

parenthesis are estimated.

Remarks: 370,000
ND
<

¥ Moisture = 37,33

ZQZZQQ, )f(/.5524ﬂcb¢/

Approved b/

Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditanon in the chemical 33-9-8
tield of tesung as lsted in the current AALA Direciory of Accredited Laboratones
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3815 Micddiebrook Pike @ Knoxville Tennessee 37921 ¢ 615-588-6401 \"E-";/-

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE._32 orf _5§1

Sample Description: F/LMLO/R3/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 720,000
bis(2-ethylhexyl)phthalate 160,000
pentachlorophenol ND

Remarks: 18,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 46.79

. -
A AT
s
Approved by
Laboratory Manager

LLE

AZcredited oy the Amencar AsscIi2ion ‘o Loporziory Accrediiatior .t the chemica:
Lewc I testng Qs ustes in tne cuTent ALl Drecisty ©f AcCredlec Laborciore:



INTERNATIONAL ANALYTICAL
IT piigs, SERVICES

3315 Vidatebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO  IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  [TEC 24820
11499 Chester Road CRDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__31 OF _5§1

Sample Description: F/LMHO/R3D/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 3,600,000
bis(2-ethylhexyl)phthalate 1,300,000
pentachlorophenol ND

Remarks: 450,000 = Quantitation limit.
ND = Not detected.
< = Detected but at a level less than the quantitation limit.

% Moisture = 46,51

z12§> j”f/ﬂltgﬁkét'bcr/

Approved Laboratory Manager

T.Ale

Accredited by the Amencan Assosiation tor Laboratory Accreditanon in the chermical
tield of testing as listed in the surrent AALA Directory of Accredited Laboratones

33-3-8
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5815 Middiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 ‘,\;""ﬂ‘é—,

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._34 OF_81

Sample Description: F/HMHO/R3/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (1g/kg dry weight)
anthracene <10,000 (3,100)
. bis(2-ethylhexyl)phthalate <10,000 (1,200)
pentachlorophenol 69,000

Remarks: 10,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation 1imit. Values in
parenthesis are estimated.
% Moisture = 3.94
\//A/"Iéj:cv X/ .-;’/:‘-:‘—{ L.
. Asprevesof. Laboratory Manager

.....

Azcrexited by the Amencarn Asscoionsr Ic Laboraiory Accrednanon it the chemice.
‘e.s Clrestn3 Qs ngtes . e cumrent AALS Toreciory S Ascrecdites LIosorIicnes
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3815 Migalebrook Pike @ Knoxville, Tennessee 37921 @ 615-588-6401 A =

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__33 OF _51

Sample Description: F/LMLO/R3D/60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (Lg/kg dry weight)
anthracene 690,000
bis(2-ethylhexyl)phthalate 150,000
pentachlorophenol ND

Remarks: 19,000
ND
<

Quantitation limit.
Not detected.
Detected but at a level less than the quantitation limit,

46.41

% Moisture

o A Frirae

Apm°"°E?7Laboratory Manager

Tille

Accredited by the Amencan Assos:ation for Laboraiory Accreditation in the chemucal RER A
nela of tesing as lsted in the surrent AALA Directory of Accredited Laboratones
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3815 Middlebrook Pike ® Knoxville Tennessee 37921 & 615-588-6401 \wig;

CERTIFICATE OF ANALYSIS

70 1T Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._35 OF _A1

Sample Description: F/HMHO/R3/10-60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (Lg/kq dry weight)
anthracene 1,400,000
bis(2-ethylhexyl)phthalate 25,000
pentachlorophenol 71,000

Remarks: 12,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 19,27

o / —
2 & . e

Approves/oy
FRreves® Laboratory Manager

-

L€

Azzredled v the Amencar ASsII T on ISP LSDCITIory ACITedraiior. i the cremicz.
neis 3! testing 4s Listex i tne curren: AALS D.rectory o Accredilec Laboratones



FRgiEhamy:  ANALYTICAL

CORPORATION SE RVICE S
38* 2 *Aidalebrock Pike @ Knoxville Tennessee 37921 @ 615-588-6401 _ -
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED-  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDERNUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 36 OF _51

Sample Description: F/HMHO/R3D/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (1g/kg dry weight)
anthracene <10,000 (1,800)
bis(2-ethylhexyl)phthalate ND
pentachlorophenol <10,000 (7,900)

Remarks: 10,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 3,99

e 7 i

Apprwe°°;7;.aboratory Manager

Title

Accredited by the Amencan Assosiction or Laboratory Accreditation in the chemucal 31328
neid of testing qs listed n ine zurrent AALA Directory of Accredited Laboratones
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5815 Middiebrook Pike ® Knoxville Tennessee 37321 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__38 OF _§1

Sample Description: F/LMHO/R3/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (1g/kg dry weight)
anthracene <10,000 (4,100)
bis(2-ethylhexyl)phthalate ND
pentachlorophenol <10,000 (9,500)

Remarks: 10,000
ND
<

Quantitation limit,
Not detected.
Detected but at a level less than the quantitation limit.

% Moisture = 2,97

é@f7%u«-—£_,w

Approve Jéy

Laboratory Manager

Toe

Accrecited Dy the ATencan Asscrict.or or Laperdtory Accreditalior. i the chemice.
Te.s sStresrs It lses motme T mmen ASLE TreTiony O Accredies Laneraio-ae
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22315 \licoleprook Pike ® Knoxvilie Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDERNUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 371 OF _51

Sample Description: F/HMHO/R3D/10-60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (v q/kg dry weight)
anthracene 2,300,000
bis(2-ethylhexyl)phthalate 27,000
pentachlorophenol 12,000

Remarks: 12,000

Quantitation limit.

ND = Not detected.
< = Detected but at a Tevel less than the quantitation limit.
% Moisture = 18,98

..
e

Laboratory Manager

T.tie

Accredited by the Amencan Assoz:ation for Laboratory Accreditiahon in the cherrucal 33-9 3¢
field of tesnng as listed in the current AALA Directory of Accredited Laboratones
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. 5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 6§15.588-6401 \%i"“.\;h
CERTIFICATE OF ANALYSIS
TO 1T Corporation DATE REPORTED  September 30, 1987

ATTN: Barbara Locke PROJECTCODE  ITEC 24820

11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__39 or_81

Sample Description: F/LMHO/R3/10-60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 2,500,000
. bis{2-ethylhexyl)phthalate 100,000
pentachlorophenol <12,000 (5,800)

Remarks: 12,000
ND
<

Quantitation limit,

Not detected.
Detected but at a level less than the quantitation limit. Values in

parenthesis are estimated.

18.98

% Moisture

7 7
. 4;,-, it
}/'A.A/
Approves by
Laboratory Manager

hat)
P

Azzresites oy the Amencan AsSSIiSlLor (o7 LaDors ory Acsrediicier i the chemica.
2T 0! 'esLnT 3§ .ustec ir the sorent &ALE Draserny of Azsredited Laborziones



FRqifhumay  ANALYTICAL S
CORPORATION SERVICES T

2315 Micalebrook Pike @ Knoxville. Tennessee 37921 @ 615-588-6401 S

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 80 orF _51

Sample Description: F/LMHO/R3D/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (1g/kg dry weight)
anthracene <9,900 (2,500)
bis(2-ethylhexyl)phthalate <9,900 (2,200)
pentachlorophenol <9,900 (7,300)

Remarks: 9,900 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
% Moisture = 3,37

//; /)C/'
4ﬁ£;é;¢, T s

Approved by

Laboratory Manager

Tlle

Accrecuted by the Amencarn Assos:ahion tor Laporatory Accreditation in the cherrucal 33 3-8
field of tesing as listed in the current AALA Direciory of Accredited Laboratones
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I 2315 Migdlebrook Pike ® Knoxville Tennessee 37921 © 615-588-6401 R«\\_‘:;J
CERTIFICATE OF ANALYSIS
TC IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__42 OF_81

Sample Description: F/LMLO/R3/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene <10,000 (1,200)
. bis(2-ethylhexyl)phthalate 24,000
pentachlorophenol <10,000 (1,100)

Remarks: 10,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a lTevel less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 3,38
D T
® W
Arpraves B Laboratory Manager

€

Lztredies oy the Amencar AsscI.It.ov isr LIDCrTiIry Accrediugton .m ne chemical
P2 2 eslng 3¢ uget n'te Tomes LA S Trerony £f ATorazves Lshorsiores



TECHNOL

CORPORATION s;l;lr‘rlczlass A;_.t?fh.

3813 Middiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 ‘ =

m INTERNATOI%Q}AL ANALYTICAL L

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  [TEC 24820
11499 Chester Road CRDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___41 orF_51

Sample Description: F/LMHO/R3D/10-60 (Soi11) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 2,500,000
bis(2-ethylhexyl)phthalate 110,000
pentachlorophenol <12,000 (3,400)

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation 1imit. Values in
parenthesis are estimated.
% Moisture = 18.45

e A Hineer

Anma”d°“7Laboratory Manager

Title

Accredited by the Amencan Asscz:ahion tor Laboratory Accreditation in the chermucal 33 3-
tield of testing as listed in the zurrent AALA Directory of Accredited Laboratones

Ll )




INTERNATIONAL YT Al Jcreres
m TECHNOLOGY ANAL IC - SaEL
CORPORATION SERVICES oL
S
2815 Middleprook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 N
. TR
CERTIFICATE OF ANALYSIS
TS IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__43 of_51
Sample Description: F/LMLO/R3/10-60 (Soil) received August 18, 1987
SEMI-VOLATILE ORGANIC ANALYSIS
Concentration
Compound (vg/kg dry weight)
anthracene 150,000
. bis(2-ethylhexyl)phthalate 19,000
pentachlorophenol <11,000 (6,200)
Remarks: 11,000 = Quantitation limit,
ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 16,59
/' _ ’/} .
&(/é,&_ / 5 - AT,
. Approvecaéy

Laboratory Manager

bats

AZITeqlled by ite Amerncar ASSSIiT o° I LSISTCIory ACCredignor nthe chemical
LS O! festnz Cs Lsiel & ‘he Tumen AALA Drecicry Of Accrecilea Labersiones



INTERNATIONAL
TECHNOLOGY
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ANALYTICAL A
SERVICES

2375 \cdiebrook Pike @ Knoxviiie Tennessee 37921 @ 615-588-6401 e

CERTIFICATE OF ANALYSIS

7O  IT Corporation
ATTN: Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

Sample Description:

DATE REPORTED  September 30, 1987

PRCJECTCODE  ITEC 24820

ORDER NUMBER 805018 (PEI-3741-7-2)
PAGE__44 OF_S1

F/LMLO/R3D/10 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Compound

anthracene
bis(2-ethylhexyl)phthalate

pentachlorophenol

Remarks: 10.008 Quantitation limit.
N

Not detected,
<
parenthesis are estimated,
% Moisture = 3,15

Accredited by the Amencan Asscoiaton for Laboratory Accreditahon in the chemical
neld of tesing as listed :n the current AALA Directory of Accredited Laboratones

Concentration
(ug/kg dry weight)

Detected but at a level less than the quantitation limit.

<10,000 (2,100)
32,000
<10,000 (3,800)

Values in

(3

Aepraved Laboratory Manager

Tile

3193t



INTERNATIONAL e
m TECHNOLOGY ANALYTICAL - ST
CORPORATION SERVICES L ‘1 G
2815 Migaiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 :\;“;2/
CERTIFICATE OF ANALYSIS
TO  IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___46 OF _81
Sample Description: F/HMHO/R3/60 & F/HMHO/R3D/60 (Soil) received August 18, 1987
Concentration units are ug/kg (ppb) on a dry weight basis
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Conc.
Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec.  RPD
acetone 73,000 31,000 70,000 53 67,000 49 7.8
chlorobenzene 73,000 34,000 100,000 90. 110,000 104 -14
1,2-dichloroethane 73,000 5,400 96,000 124 79,000 101 20.
ethyl benzene 190,000 540,000 720,000 95 830,000 153 =47
styrene 73,000 88,000 130,000 58 170,000 112 -64
tetrachloroethane 73,000 60,000 120,000 82 120,000 82 0
xylenes 150,000 800,000 950,000 100 1,000,000 133 -28

Remarks: 7,300 = Quantitation Limit

Note:

Moisture = 31,50

0S values are from a rerun of the sample, not the same run used for data reports.

P —
z, / A et i

AZzredted oy the Amensar ASSSILT o7 ior LoDSraicry AcCreZianarn in the chernical
LE.Q Cl'esung 3§ lisex . the Torrenr LilA Dreltlry O ATreditez Laoaratsnes



INTERNATIONAL ANALYTICAL N
TT E s Soes L

TA13 \Migalebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
7O IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCCDE  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE-_45 OF _81 __

Sample Description: F/LMLO/R3D/10-60 (Soil) received August 18, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (rg/kg dry weight)
anthracene 100,000
bis{2-ethylhexyl)phthalate 44,000
pentachlorophenol <12,000 (9,300)

Remarks: 12,000 = Quantitation limit,

ND = Not detected. _
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated,
% Moisture = 15,11

&;UJ )/ 7/ il .

Approved Laboratory Manager

Title

Accredited by the Amencarn Assoz:ation 'or Labordtory Accrecitaton in the chemical 31338
ftield of tesing as listed I1n the current AALA Directory of Accredited Laboratones



INTERNATIONAL R
mrscnnox.ocw ANALYTICAL i

CORPORATION SERVICES P

1IN

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 _':_E;f

CERTIFICATE OF ANALYSIS
TC IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__48 ofF &1

Sample Description: F/HMHO/R3/10-60 & F/HMHO/R3T/10-60 (Soil) received August 18, 1987
Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc,

Spike Sample Conc. % Conc. %
Compound Added Result MS Rec. MSD Rec, RPD

. acetone 15,000 6,600 12,000 36 13,000 43 -18

1,2-dichloroethane 3,100 <310 (140) 3,300 102 3,200 99 3.0
tetrachloroethane 3,100 1,900 5,200 106 6,300 142 -5.6
chlorobenzene 3,100 1,800 4,900 100 5,700 126 -23
ethy] benzene 7,400 17,000 28.000 149 36,000 257  -53
styrene 3,100 5,100 8,900 123 11,000 190 -43
total xylenes 3,100 32,000 38,000 194 51,000 613 -104

Remarks: 310
ND
<

Quantitation Limit

Not detected

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

Moisture = 19,27

Note: OS values are from a rerun of the sample, not the same run used for data reports.

7 7O
/4“1 ;. S s A,
. Approved g/

Laboratory Manager

AITTESIES DY INE AMONCSr ASSSILININ ST LIDSrTISry ASSresilansn . the chern.ca!
Le.2 C!lesLng as Lisiel N the surten: AALA Direcicry of Accrecited Laporaiones



INTERNATIONAL ANALYTICAL
EE CORPORATION SERVICES

3215 Migalebrook Pike @ Knexvile Tennessee 37921 @ 615.588-6401

CERTIFICATE OF ANALYSIS

7O IT Corporation
ATTN: Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

DATE REPORTED

PROJECT CODE

ORPER NUMEBER

PAGE

September 30, 1987

ITEC 24820
805018 (PEI-3741-7-2)
51

47 oF

Sample Description: F/HMHO/R3/10 & F/HMHO/R3T/60 (Soil) received August 18, 1987

Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc,

Spike Sample Conc. % Conc.
Compound Added Result MS Rec. MSD
acetone 13,000 14,000 29,000 115 31,000
chlorobenzene 2,600 340 3,500 122 4,300
1,2-dichloroethane 2,600 ND 2,500 96 2,400
ethyl benzene 2,600 2,700 10,000 281 17,000
styrene 2,600 820 4,800 150 6,300
tetrachloroethane 2,600 310 3,600 127 4,600
xylenes 2,600 4,600 15,000 400 27,000

Remarks: 250 = Quantitation Limit

ND = Not detected
Moisture = 3,94

Rec.

131
152

550
211
165
862

Note: 0S values are from a rerun of the sample, not the same run used for data reports.

Accredited by the Amencan Asso=:anon for Laboratory Accreditanon in the chermucal
leid of tesing as listed in ‘re current AALA Cirectory of Accredited Laboratones

/ -
C:;ﬁaagz b 7 Zo it

Approved by o/

Laboratory Manager

Title

3333



INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

£815 Migdlebrook Pike @ Knoxville Tennessee 37321 © 6§15-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation
Barbara Locke

ATTN:

11499 Chester Road
Cincinnati, OH 45246

Sample Description:

DATE REPORTED
PROJECT CODE
ORDER NUMBER
PAGE

September 30, 1987
ITEC 24820

80 _OF &1

Concentration units are ug/kg (ppb) on a dry weight basis

Comgound

pentachlorophenol
anthracene

bis(2-ethylhexyl)
phthalate

Remarks: 12,000

ND
<

% Moisture

gl

Conc,

Spike Sample
Added Result
145,000 71,000

579,000 1,400,000

289,000 25,000

Quantitation limit,
Not detected.
Detected but at a level less than the quantitation limit,

19.27

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

805018 (PEI-3741-7-2)

F/HMHO/R3/10-60 & F/HMHO/R3T/10-60 (Soil) received August 18, 1987

Conc. % Conc. %

MS Rec, MSD Rec. RPD
67,000 0 70,000 0 0
680,000 0 410,000 0 0
180,000 54 190,000 57 -5.4

Apmm“°myiaboratory Manager

T.ue

AZIrecitel oy 'he Amensar ASSCI.SULoR ICT LIDOrSICTY ASSreaiJucr. i the chemica;
e O 'estng Qs .stem n ine s_rrent KALA D.residry O ACTrediled Laborsioret



FRqoERaiey  ANALYTICAL -
CORPORATION SERVICES ST

2373 \Miccieprook Pike @ Knoxville Tennessee 37921 o §15-588-6401

S TN

i

1.

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_49 _oF 51

Sample Description: F/HMHO/R3/60 & F/HMHO/R3T/60 (Soil) received August 18, 1987
Concentration units are ug/kg (ppb) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc.
Spike Sample Conc. % Conc, %
Compound Added Result MS Rec., MSD Rec.
pentachlorophenol 350,000 <730,000 (86,000) 190,000 24 270,000 52
anthracene 1,400,000 4,300,000 3,500,000 0 5,500,000 86 -
bis(2-ethylhexyl)
phthalate 700,000 1,700,000 2,200,000 57 2,300,000 86

Remarks: 730,000 = Quantitation limit,
ND = Not detected.

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

31.50

% Moisture

66?5 e :7‘;7 tlaese,

Appreved 5| aboratory Manager

-

Llle

Accrecited by the Amencan Assoz.guon tor Laporatory Accreditanon in the chefrucal 3
neld of testing as listed i1n the current AALA Directory of Accredited Laboratones



LEE WAN & ASSOCIATES — LABORATORY DIVISION
TCLP - Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/LMLO/R2/10 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708031

Rasult

Compound (mg/L) Flag¥*/Remark
Volatile Organics (SW-846, Method 8240)

Acetone 0.10 U

1,2-Dichloroethane 0.05 U

Tetrachloroethene 0.01 L

Chlorobenzene 0.01 L

Ethyl Benzene 0.07

Styrene 0.02

Xylenes (Total) 0.13

Toluene—d8 106% Surrogate Recovery

Bromof luorobenzene 111% Surrogate Recovery

1,2-Dichloroethane-d4 97% Surrogate Recovary
Semivolatile Organics (SW-846, Method 8270)

Pentachlorophenol 0.01 L

Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.04

2,4,6-Tribromophenol 68% Surrogate Recovery

Terphenyl—dls 72% Surrogate Recovery
Metals (SW-846, Method 6010)

Arsenic 0.15 VU

Cadmium 0.05

Chromium 0.01 UV

Copper 0.10

Lead 0.15 U

Nickel 0.04 U

Zinc 0.42

#Description of flags provided on a separate page




LEE WAN & ASSOCIATES - LABORATORY OIVISION
TCLP — Volatile Organics, Semivolatile Organics, Metals
EPA Contract # 68-03-3393 LWA Project 86523

Treatment Technology: Washing (PEI Associates)
Final Report — October 16, 1987

Sample Name: T/HMLO/R2/10 Date Received: 8/13/87

Lab Ref. I.D. #: 7080-8708030

Result
Compound (mg/L) Flag*/Remark
Volatile Organics (SW-846, Method 8240)
Acetone 0.38
1,2-Dichloroethane 0.05 U
Tetrachloroethene 0.03
Chlorobenzene 0.04 .
Ethyl Benzene 0.34
Styrene 0.08
Xylenes (Total) 0.82
Toluene—ds 93,102% Surrogate Recovery
Bromofluorobenzene 94,101% Surrogate Recovery
1,2-Dichloroethane—d4 107% Surrogate Recovery

Semivolatile Organics (SW—-846, Method 8270)

Pentachlorophenol 0.03 L,J-Low Surrogate Recovery
Anthracene 0.01 L

Bis(2-ethyl hexyl)phthalate 0.02 U

2,4,6-Tribromophenol 3% Surrogate Recovery
Terphenyl-dla 44% Surrogate Recovery

Metals (SW—846, Method 6010)

Arsenic 0.64
Cadmium ' 3.67
Chromium 0.01
Copper 1.15
Lead 5.27
Nickel ~ 1.32
Zinc 46.2

*Description of flags provided on a separate page




TECHNOLOGY

CORPORATION SERVICES

2813 \Vhigdiebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___9 or_51

Sample Description: F/HMHO/R3/10-60 & F/HMHO/R3T/10-60

Concentration units are mg/kg (ppm) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc. Conc.
Spike Spike
Added Added Sample Conc. % Conc. %

. Coripound MS MSD Result MS Rec. MSD Rec. RPD
arsenic 516 563 105 600. 96 707 107 -11
cadmium 2,060 2,250 311 2,230 93 2,390 92 1.1
chromium 516 563 30.3 489 89 536 90. -1.1
copper 2,060 2,250 390, 2,610 108 2,640 100 7.7
lead 2,060 2,250 657 2,430 86 3,130 102 17
nickel 516 563 52.1 523 91 595 96 -5.3
zinc 10,300 11,300 1,980 12,600 103 14,300 109 -5.7

RPD = Relative Percent Difference

‘ ; ’// Folvcue v
Approved

Laboratory Manager

Title

Accredited by the Amencan Association {or Laboratory Accreditation in the chernical
field of testing as listed in the current AALA Directory of Accredited Laboratones

93-9-85



o]

EE g?c?mcfggw ANALYTICAL

ORPORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24820
11499 Chester Road ORDERNUMBER 805018 (PEI~-3741-7-2)
Cincinnati, OH 45246 PAGE__10 ofF_A51

Sample Description: F/HMHO/R3/60 (Soil) received August 18, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
acetone? 50,000
chlorobenzene 23,000
1,2-dichloroethane 4,500
ethyl benzene 330,000
styrene 56,000
tetrachloroethene 51,000
xylenes (total) 460,000

Remarks: 1,800 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 31.50

5 g

Approved b/

Laboratory Manager

Title

Accreaite2 by the American Assozianorn ter Laboratory Accreditatior. in the chemuca!
fhelc of tesing as hsted ir the current AALA Directory of Accreaited Laboragiones

93-8-8%



INTERNATIONAL
TECHNOLOGY
CORPORATION

2875 \hdalebrook Pike ® Knoxvile Tennessee 37921 @ 615-588-6401 N

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

TO IT Corporation

ATTN:

Barbara Locke

11499 Chester Road

. Compound

arsenic
cadmium
chromium
copper
lead
nickel
zinc

Sample Description:

Cincinnati, OH 45246

DATE REPORTED

PROJECT CODE

ORDER NUMBER

F/HMHO/R3/60 & F/HMHO/R3T/60

Concentration units are mg/kg (ppm) on a dry weight basis

PAGE

September 30, 1987
ITEC 24820

805018 (PEI-3741-7-2)
b OF _51

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY ¢

Conc. Conc.
Spike Spike
Added Added Sample Conc, % Conc. %

MS MSD Result MS Rec. MSD Rec, RPD
2,470 2,610 523 2,780 91 2,800 87 4.5
3,710 3,910 724 4,180 93 4,130 87 6.7
7,420 7,820 1,480 8,330 92 8,330 88 4.4

55,700 58,600 11,100 68,600 103 69,400 85 19

74,200 78,200 14,600 78,900 87 78,600 82 5.9
3,090 3,260 641 3,480 92 3,500 88 4.4

124,000 130,000 24,800 141,000 94 144,000 92 2.2

gl o

RPD = Relative Percent Difference

e
L 5

Approved by

Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation 1n the chemucal
tield of tesing as listed in the current AALA Directory of Accredited Laboratones

93.9-8¢



m é%%ﬂﬁ&%gw ANALYTICAL

PORATION SERVICES
5815 Middiebrook Pike ® Knoxvilie, Tennessee 37921 e 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED:  September 30, 1987
ATTN: Barbara Locke PROJECT CODE-  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___g OF_8§1

Sample Description: F/HMHO/R3/10 & F/HMHO/R3T/10

Concentration units are mg/kg (ppm) on a dry weight basis

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Conc. Conc.

Spike Spike

Added Added Sample Conc. % Conc.
Compound MS MSD Result MS Rec. MSD
arsenic 38.2 39.7 38.8 81.4 112 84.3
cadmium 38.2 39.7 286 322 94 645
chromium 38.2 39.7 6.2 33.0 70. 40.5
copper 38.2 39.7 76.9 94.5 46 127
lead ! 38.2 39.7 16.2 42,2 68 50.6
nickel 38.2 39.7 81.5 121 103 161
zinc 38.2 39.7 456 473 45 777
RPD = Relative Percent Difference

Spike concentration < 4 times the native analyte concentration, therefore QC criteria
do not apply.

7 oy
Approved Laboratory Manager

Title

Accredited by the Amencar Asscziation for Laboratory Accreditation 1n the chermucal 93-9-8%
t:.eic o testing as listed i the current AALA Directory of Accredited Laberatones




TECHNOLOGY

CORPORATION SERVICES

223 Migglebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS

0 IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 5 _or_5l1

Sample Description: Four (4) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/LMHO/R3/10 F/LMHO/R3/10-60 F/LMHO/R3D/10
Arsenic 2.5 6.7 6.5
Cadmium 6.6 10.6 7.2
Chromium 2.8 3.2 3.2
Copper 10.4 37.2 13.3
Lead 9.8 31.5 10.4
Nickel 3.1 6.8 7.1
Zinc 39.6 101 56.2
% Moisture 2.97 18.98 3.37

F/LMHO/R3D/10~6

Lu.g
11.3
2.8
32.0
48.7
6.7
101

18.45

Z2
/‘&«;zcu %%/L—tk/d;’i;/

Approved b:f/

Laboratory Manager

Title

Accredited by the Amencan Assoziation lor Laboratory Accreditation in the cherrucal
field ot testing as listed it the current AALA Directory of Accredited Laboratones



INTERNATIONAL T
TT s ANALYTICAL S

CORPORATION SERVICES TN
y ,‘;.g_zé-n‘ a. H
5815 Middiebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401 —x3
* S

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24820
11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__6___ OF _51

Sample Description: Four (4) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/LMLO/R3/10 F/LMLO/R3/10-60 F/LMLO/R3D/10 F/LMLO/R3D/10-60

Arsenic 3.6 3.2 2.3 3.9
Cadmium 4,2 9.8 5.3 9.1
Chromium 2.2 2.9 3.2 4,1
Copper 9.4 20.1 8.6 37.0

Lead 8.5 24,2 8.5 39.3
Nickel 3.0 5.2 3.3 8.4

Zinc 23.8 72,3 27.8 152

% Moisture 3.38 16.59 3.15 15.11

[ e / “—
ce 7 I g i
r/g

Approved by
Laboratory Manager

Tiue

Accrecited by the Amencar Asscoiation tor Laboratery Accreditation in the chemicai 93-9-8%
fne.c of testing as ustec 1. the current AALA Directory of Accreditec Laberatones




INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

2R3 Migdlebrook Pike @ Knoxville Tennessee 37921 © 615-588-6401

CERTIFICATE OF ANALYSIS

........

TO IT Corporation

ATTN: Barbara Locke
11499 Chester Road
Cincinnati, OH 45246

DATE REPORTED  September 30, 1987

PROJECT CODE ITEC 24820

ORDER NUMBER 805018 (PEI-3741-7-2)

PAGE___ 3 oF_51

Sample Description: Two (2) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

% Moisture

el

F/HMHO/R3/10 & F/HMHO/R3/10-60 &
F/HMHO/R3T/10 F/HMHO/R3T/10-60
32,7 105
253 311
5.6 30.3
72.8 390,
80.8 657
14.9 52,1
412 1,980
3.94 19.27

Cﬁfzé;a> ,5‘5f:%3;L‘;LL_/

Approveaty Laboratory Manager

Title

Accredited by the Amencan Assoziation {or Laboratory Accreditation in the chemical
field of testing as listed in the current AALA Directory of Accredited Laboratones

93-9-8¢



INTERNATIONAL 2
m TECHNOLOGY ANALYTICAL ST

CORPORATION SERVICES T
5815 Middlebrook Pike ® Knoxville, Tennessee 37921 ® 615-588-6401 q}i“";?
=g
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTcODE  ITEC 24820
11499 Chester Road ORDER NUMBER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__4 or_51

Sample Description: Two (2) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/HMHO/R3D/10 F/HMHO/R3D/10-60

Arsenic 27.2 114
Cadmium 363 362
Chromium 6.2 34.7
Copper 53.4 501

Lead 56.0 979
Nickel 13.1 73.7
Zinc 513 4,090

% Moisture 3.99 18.98

& ¢ / %/ T
Approved ,? fabwatvry—ﬁa nmager

Title

Accredited by the Amencarn AsscIiation for Laboratory Accreaitation in the chermicat 93-9-82
teic of testing a: hsted 1. the curren: AALA Directory of Accreditec Laporatories



INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

2813 \dicdleprook Pike @ Knoxville Tennessee 37921 o 615-588-6401

CERTIFICATE OF ANALYSIS

........

t0 IT Corporation

ATTN:

Barbara Locke

11499 Chester Road

Cincinnati, OH 45246

Sample Description:

DATE REPORTED
PROJECT CODE
ORDER NUMBER

PAGE___1 ofF_51

ITEC 24820

Two (2) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

Arsenic

Cadmium
Chromium

Copper
Lead
Nickel
Zinc

% Moisture

Ll o

F/HMHO/R3/60 &

F/HMHO/R3T/60 F/HMHO/R3D/60

523 552

724 754

1,480 1,510
11,100 11,100
14,600 15,300
641 596
24,800 26,000

31.5 37.33

e X5 s

September 30, 1987

805018 (PEI-3741-7-2)

Approvea By Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation in the chernical
neld of testing. as listed in the current AALA Directory of Accredited Laboratones

93-9-8¢




INTERNATIONAL poosy
m OOy ANALYTICAL P

CORPORATION SERVICES AN
5815 Middiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 u\“fiﬁf/‘/
= e
CERTIFICATE OF ANALYSIS

TOo IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE:  ITEC 24820
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__2 ofF_J51

Sample Description: Four (4) soil samples received August 18, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/LMHO/R3/60 F/LMHO/R3D/60 F/LMLO/R3/60 F/LMLO/R3D/60
Arsenic 16.3 21.9 20,1 35.6
Cadmium 22.8 29.7 39.6 35.8
Chromium 41.3 52.3 62.6 50.6
Copper 349 420, 505 450, .
Lead 372 468 528 494
Nickel 28,7 34.4 45.1 38.6
Zinc 596 698 917 894
% Moisture 38.07 46.51 46,79 46.41

gl |

42T 00 tegmg ag LsteT I”

éﬁzzigdz_ FT Freenc

@

Approvedf  Laboratory Manager

Title

Accrecited by the Amencan Asscoichion for Laboratory Accreditation in the chermucal
tre current ALLA Directorv ¢ AcTreantes Laboroones

93-9-85



INTERNATIONAL IR
m INTERNATION. ANALYTICAL it
CORPORATION SERV |CES ']
23+ 5 vhcarebrook Pike @ Knoxville Tennessee 37921 o 615-588-6401 _F\;

CERTIFICATE OF ANALYSIS
70 IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ 39  or 4l

Sample Description: F/LMHO/R1/10-60 (Soil) received August 6, 1987

AN

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 27,000
. chlorobenzene 450
1,2-dichloroethane <310 (290)
ethyl benzene 1,900
styrene ND
tetrachloroethene <310 (170)
xylenes (total) 4,600

Remarks: 310 Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 19,21
s =7
‘I" N - PP
Approved B¥| aboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chermucal 93-9-85
teld of testing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT pisns SERVICES

5815 Middlebrook Pike ® Knoxviile Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED. Jeptember 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741'7'2)
Cincinnati, OH 45246 PAGE_41 or Al

Sample Description: F/LMHO/R1D/10-60 (Soil) received August 6, 1987

~

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 12,000
chlorobenzene 110
1,2-dichloroethane 74
ethyl benzene 800
styrene ND
tetrachloroethene 74
xylenes (total) 1,800

Remarks: 31 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 19.02

/:7 —r
@(e %//cgig/
Apm””db“f;boratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditatior. it the chermical 93-9-6%
tieid of test.ng as listec i the current AALA Directory o! Accredited Laporaicnes



[RiiRymy  ANALYTICAL

CORPORATION SERVICES T

HEER 1S

. 2315 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 ~:c -

CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT cODE  ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 pacE_ 38 oF 41

Sample Description: F/LMHO/R1/10 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. acetone! 16,000
chlorobenzene 27
1,2-dichloroethane <26 (20.)
ethyl benzene 110
styrene ND
tetrachloroethene <26 (8)
xylenes (total) 260

Remarks: 26 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation Timit two (2) times that listed.
% Moisture = 4.49

® L o e,

prc""3‘“"/Laboratory Manager

Title

Accredited by the Amencan AssoZiation for Laboratory Accreditation in the chermucal 93-9-8
field of testing as listed in the current AALA Directory of Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxviile. Tennessee 37921 o 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECT cODE ITEC 24756
11499 Chester Road ORDER NUMBER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_40  oF 41

Sample Description: F/LMHO/R1D/10 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
acetone! 4,200
chlorobenzene 28
1,2-dichloroethane ND
ethyl benzene 150
styrene ND
tetrachloroethene <26 (10.)
xylenes (total) 500

Remarks: 26 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4,07

. )?//V///JA_K/LC/

Approved by Laboratory Manager

Title

Accrecited by the Amencan Assozigtion tor Laboratory Accreditation :n the chermuca! 95-9-8%
tield of testing as listed In the curren! AALA Directory ©! Accreditez Laboratones




m INTERNATIONAL ANALYTICAL R

TECHNOLOGY T

CORPORATION SERVICES :
3215 NMigdiebrook Pike ® Knoxville, Tennessee 37921 e 615-588-6401 “%‘z
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED'  Saptember 30, 1987
ATTN: Barbara Locke PROJECT CODE  1TEC 24756
11499 Chester Road ORDER NUMBER  gn5018 (PEJy3741-7-2)
Cincinnati, OH 45246 PAGE__35 OF

Sample Description: F/HMLO/R1/10-60 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

. acetone! 2,100
chlorobenzene 190

1,2-dichloroethane <31 (27)
ethy] benzene 1,700
styrene 570
tetrachloroethene 200
xylenes (total) 3,200

Remarks: 31 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 20.19

Approved b

1‘I" 2 , 54%59f222zc«:4¢,

Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chernical 93-9-8'
tield of tesing as listed 1n the current AALA Directory of Accredited Laboratones



INTERNATIONAL YT e
m ILERNATION. ANALYTICAL Sy

- Sl
CORPORATION SERVICES /P C ’
5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 \:}:é';/;/;; .
CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMRER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__37 or 41

Sample Description: F/HMLO/R1D/10-60 (Soil) received August 6, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 1,300
chlorobenzene 140
1,2-dichloroethane <31 (21)
ethyl benzene 940
styrene ND
tetrachloroethene 120
xylenes (total) 1,900

Remarks: 31 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 20.15

62225;2> )?f4§7§73?23c1z34

Approved by‘{aboratory Manage r

Title

Azcredited by the Amerncar. AsscIiation 1er Laboratory Accreduation it the chemical 93-9-8¢
fe.2 of testing as listec I the current AALA Directery o Accredited Lakorcorones




INTERNATIONAL e
IT s ANALYTICAL
CORPORATION SE RVICES S 1 b

2813 “tdalebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 RF:?';/

CERTIFICATE OF ANALYSIS

1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pPAGE_34 __ or _41

Sample Description: F/HMLO/R1/10 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 670

. chlorobenzene 10.
1,2-dichloroethane <5 (2)

ethyl benzene 55

styrene 34
tetrachloroethene <5 (3)

xylenes (total) 120

Remarks: 5 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4,42

‘II' 4:2%§:u>» }3%;7i25236=514;/

Approvea bYLabor-atory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemicai 93-9-83
field of testing as listed in the current AALA Directory ot Accredited Laboratones




INTERNATIONAL ANALYTICAL
TT s, SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT coDE ITEC 24756
11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_36 _orF 4l

Sample Description: F/HMLO/R1D/10 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 810
chlorobenzene 6
1,2-dichloroethane ND
ethyl benzene 24
styrene 18
tetrachloroethene . <5 (1)
xylenes (total) 89

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4,70

P4
Approved BV aboratory Manager

Title

Accredited by the Amencan Asscoiation tor Laboratory Accreditatior. in the chermica!l 93-9-8¢
nels of tesung Qs histea 1n tne curren: AALR Directory of Accredited Laboraiones




INTERNATIONAL E
m INTERNATION ANALYTICAL RIS
CORPORATION SERV |CES P 1

S31Z Ahiddlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ‘:\%;

CERTIFICATE OF ANALYSIS

ro 1T Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT copE  [TEC 24756
11499 Chester Road ORDER NUMBer 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pAGE_ 31  ofF 41

Sample Description: P/HMHO/R1/10-60 (Soil) received August 6, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 4,700
. chlorobenzene <310 (260)
" 1,2-dichloroethane <310 (160)
ethyl benzene 1,400
styrene ND
tetrachloroethene <310 (210)
xylenes (total) 3,300

Remarks: 310 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 18.11

Approved b¥f aboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chemmucal 93-9-85
field of testing as listec in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
Eﬂ CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 & 615-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED JSeptember 30, 1987
ATTN: Barbara Locke PROJECT cODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_33  ofF __ 41

Sample Description: P/HMHO/R1D/10-60 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
acetone! 5,400
chlorobenzene 340
1,2-dichloroethane <62 (20.)
ethyl benzene 2,800
styrene ND
tetrachloroethene 230
xylenes (total) 5,600

Remarks: 62 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 19,83

s -~ -

Approve'“':""f/aboratory Manager

Title

Accreditez by the Amencarn AssoZiaton tor Labgoratery Accreditatior. in the chemica: 93-8.8¢t
Te s 2lles g as ngel T oite cuTvent AALA Direcrsrv of Acctrecittez Laberctones



INTERNATIONAL ot
m TECHNOLOGY ANALYTICAL e
CORPORATION SERVICES S 3 .
28° 3 Viicaiebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 ‘:\{‘J:?—
CERTIFICATE OF ANALYSIS
7o 1T Corporation DATE REPORTED oePtember 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI'3741-7-2)
Cincinnati, OH 45246 pAGE_30  of 41

Sample Description: P/HMHO/R1/10 (Soil) received August 6, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 2,400

. chlorobenzene ND
1,2-dichloroethane <26 (7)
ethyl benzene <26 (25)
styrene 29
tetrachloroethene ND
xylenes (total) 98

Remarks: 26 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 - This component has a quantitation limit two (2) times that listed.
% Moisture = 4,72

‘ll. 41222229; 51%)7‘ﬁ35£¢155¢/

Appr""’ec“"'L“'gbor'ator'y Manager

Title

Accredited by the Amencar Assoziction tor Laboratory Accreditation in the chemucal 93-9-85
tield of testing as listed in the current AALA Directory of Accrecdited Laboratones



INTERNATIONAL ANALYTICAL
IT s SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
IT Corporation : . September 30, 1987
TO DATE REPORTE ’
ATTN: Barbara Locke TR ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
CiNCinnati, OH 45246 PAGE 32 OF 41

Sample Description: P/HMHO/R1D/10 (Soil) received August 6, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 5,700
chlorobenzene <26 (7)
1,2-dichloroethane ND
ethyl benzene 35
styrene ND
tetrachloroethene ND
xylenes (total) 76

Remarks: 26 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,07

< oy 1
Approvec by 'aboratory Manager

Title

Azcredites by the Amencarn Assoziahion tor Laboratory Accreditatior. in the chemiza! 93-0-8f
te = citestre T oogles - the cgmemt AALA Drelton O AICTedres anoraioTes




m INTERNATIONAL ANALYTICAL R

TECHNOLOGY S

CORPORATION SERVICES ﬂ.( "
3373 \hadiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 -ﬁ:\;‘;
CERTIFICATE OF ANALYSIS
IT Corporation £ September 30, 1987
10 DATE REPORTED ’
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ 28  of _ 41

Sample Description: F/LMHO/R1/60 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 150,000
chlorobenzene 130,000
1,2-dichloroethane 19,000
ethyl benzene 1,900,000
styrene 340,000
tetrachloroethene 200,000
xylenes (total) 3,000,000

Remarks: 2,200 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 42.34

i G

Approved by {aborator‘y Manager

Title

Accredited by the Amencan AssoZiation tor Laberatory Accreditation in the chemical
field of testing as listed 1 the current AALA Directory of Accredited Laboratones

93-9-85




INTERNATIONAL ANALYTICAL
Eﬂ CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT corg ITEC 24756
11499 Chester Road ORDER NUMBER- 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pPAGE_29 OF __41

Sample Description: F/LMHO/R1D/60 (Soil) received August 6, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound {ug/kg dry weight)
acetone! 140,000
chlorobenzene 190,000
1,2-dichloroethane 30,000
ethyl benzene 2,700,000
styrene 470,000
tetrachloroethene 300,000
xylenes (total) 530,000

Remarks: 2,000 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 36.64

éﬁgggla; )ﬁéﬁo/éz?x4¢¢t,,

Approvecb"{abor‘ator‘_y Manager

Title

Accrec.ez by the Amencan Asscoichon for Laberatory Accreditatien in the chermica. 83-6-E2
tie.2 ¢! test.ng as Lstez in tne current AALA Direciory ¢! Accreaitec Laboraiones



ITES e ANALYTICAL L

TECHNOLOGY - I

CORPORATION SERVICES

=225 Yicdiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 o =

CERTIFICATE OF ANALYSIS

1o IT Corporation DATE REPORTED JSeptember 30, 1987
ATTN: Barbara Locke prROJECT cope  ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 paGE_ 26 orF 41

Sample Description: F/HMLO/R1/60 (Soil) received August 6, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 8,700
. chlorobenzene 2,100
1,2-dichloroethane <550 (120)
ethyl benzene 41,000
styrene 8,400
tetrachloroethene 3,700
xylenes (total) 76,000

Remarks: 550 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 54,49

‘ %a )’/ ﬁ%/

Approvedb?/Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chermcal 93-9-¢
tield of testing as listed 1n the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT pises SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® §15-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT cODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_27 or __41

Sample Description: F/HMLO/R1D/60 (Soil) received August 6, 1987

N
VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 24,000
chlorobenzene 1,100
1,2-dichloroethane <240 (49)
ethyl benzene 27,000
styrene 4,500
tetrachloroethene 2,200
xylenes (total) 41,000

Remarks: 240 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 57.59

7 ®

Approved M) aoratory Manager

Title
Accreditez py the Amencarn AsscIiation tor Laberatory Accreditatior. i the chemica! e3.6.82
18 = C'lesung as nsles T tne carrert AALA Directory Of Atcrecd.tes Labordiores




INTERNATIONAL T
T e ANALYTICAL
CORPORATION SERVICES S
. IR NNco ebrook Pike @ Knoxville Tennessee 37921 @ 615-588-6401 R’i;‘ - ”
CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT cope  LTEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ 24  or 41

Sample Description: P/HMHO/R1/60 (Soil) received August 6, 1987

Pl

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

. acetone! 150,000

chlorobenzene 340,000

1,2-dichloroethane 50,000

ethyl benzene 3,300,000 E

styrene 780,000 E

tetrachloroethene 590,000 E

xylenes (total) 240,000

Remarks: 2,900 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
E = Exceeds calibration range; however, values compared well with
P/HMHO/R1D/60.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 56.35

Approved bv/l_aboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chemical 93-9-85
fieild of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT | SERVICES

5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED Jeptember 30, 1987
ATTN: Barbara Locke PROJECT cope  ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7'2)
Cincinnati, OH 45246 PAGE_25  or__41

Sample Description: P/HMHO/R1D/60 (Soil) received August 6, 1987

N
o

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
acetone! 450,000
chlorobenzene 270,000
1,2-dichloroethane 46,000
ethyl benzene 4,600,000
styrene 720,000
tetrachloroethene 450,000
xylenes (total) 6,500,000

Remarks: 57,000 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation 1limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 55,95

41222;21 5f?? ;ZZ?‘hfiz//

V4
Approve2™Y | aboratory Manager

Titie

M@ Azcredited bv the Amencan Asscoianon for Laboratory Accreditanor. i the chemical 93.9.82

‘e 2t tesmg a5 istes - tne surrent ALLA Trrecicy ¢ Accrezite Laboraicres




INTERNATIONAL YT T
m TECHNOLOGY ANALYTICAL R
CORPORATION SERVICES R
23*5 M.adlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 T

CERTIFICATE OF ANALYSIS

e IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT coDe  [TEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PagE_2l or__ 41

Sample Description: F/LMHO/R1/10-60 (Soil) received August 6, 1987

N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
aathracene 2,900,000
bis(2-ethylhexyl)phthalate 110,000
pentachlorophenol <55,000 (18,000)

Remarks: 55,000
ND
<

Quantitation limit.

Not detected.

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

19.21

% Moisture

Apm@@dé;Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical 93-9-85
teld of testing as listed in the current AALA Directory of Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES AR

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

m INTERNATIONAL ANALYTICAL S

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT cope ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_23  of__ 41

Sample Description: F/LMHO/R1D/10-60 (Soil) received August 6, 1987

N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 3,400,000
bis(2-ethylhexyl)phthalate 75,000
pentachlorophenol <50,000 (34,000)

Remarks: 50,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated,
% Moisture = 19,02

;- y/ A ’

ApproveaXy aboratory Manager

Tiwe

Aczrec.tec by the Amencar AsscIici.on for Laboratory Accreaitation. in the chemiza. 93-8-82
ne.2 ¢f testnz as histes v tne curtent ALIA Directory ¢! AIsrec.e:z Laboratzres



-

INTERNATIONAL Y '|' R
m TECHNOLOGY ANA'L ICAL -
| CORPORATION SERVICES Sl
=l
2275 \Micaleprook Pike @ Knoxvile Tennessee 37921 @ 615-588-6401 “,;?;&-
CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT cODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_.20 _oF _ 4l

Sample Description: F/LMHO/R1/10 (Soil) received August 6, 1987

N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene <53,000 (9,000)
. bis(2-ethylhexyl)phthalate <53,000 (5,600)
pentachlorophenol <53,000 (11,000)

Quantitation limit.

Remarks: 53,000
ND Not detected.

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 4,49
Z /"/ /‘ /Z% .
. Approvedt¥) aboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chermucal 93-9-85
field of tesing as listed in the current AALA Directory of Accredited Laboratones




ITE e ANALYTICAL

CORPORATION SERVICES i
5815 Middiebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401 u\;:;%;;
e
CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED. September 30, 1987

ATTN: Barbara Locke PROJECT CODE: ITEC 24756

11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE_22 _ oF 41

Sample Description: F/LMHO/R1D/10 (Soil) received August 6, 1987

- SEMIVOLATILE ORGANIC ANALYSIS
Concentration
Compound (ug/kg dry weight)
anthracene <20,000 (4,000)
bis(2-ethylhexyl)phthalate <20,000 (2,400)
pentachlorophenol 120,000

Remarks: 20,000
ND
<

Quantitation limit.

Not detected.

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

% Moisture = 4,07

Approvea/vaaboratory Manage r

Tie

Accredited oy the Amencar Asscoiatiorn tor Laboratory Accreditahion i the chemicz’ 93-0-€2
te T ot tesnrs ac lstes - the surrem AALL Trestswy of AZcradies Lanoroioves




ITE ANALYTICAL

CORPORATION SERVICES
5813 Middlebrook Pike @ Knoxvilie Tennessee 37921 @ 615-588-6401 -E%;‘;_
CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pace 17 of 41

Sample Description: F/HMLO/R1/10~60 (Soil) received August 6, 1987

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. anthracene 520,000
bis(2-ethylhexyl)phthalate <11,000 (9,000)
pentachlorophenol 37,000

Remarks: 11,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 20.19

{lll’ 62222;2, 7 e

Approved °7Labor‘atory Manager

Title

Accredited by the Amencan Assoziahon for Laboratory Accreditation in the chemical 93-9-1
field of testing as histed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
Eﬂ CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
IT Corporation DATE REPORTED. September 30, 1987
TO ATTN: 'Barbara Locke oereer cone ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pace 19 op 41

Sample Description: F/HMLO/R1D/10-60 (Soil) received August 6, 1987

‘;E;IVOLATILE ORGANIC ANALYSIS
Concentration
Compound (ug/kg dry weight)
anthracene 430,000
bis(2-ethyThexyl)phthalate <12,000 (5,900)
pentachlorophenol 43,000

Remarks: 12,000
ND
<

Quantitation limit.

Not detected.

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

20.15

% Moisture

_‘ / .
%’/A / ///Lza_,é@/ .

Ap”@wcbfiaboratory Manager

Tite

Accrecited by tne Amerncarn Assonighion tor Laboratory Accreditanor. it the chemical 93-9-€¢
L2.2 ot lesurg Qs ne'sl in tne current ARLA Direcrzry of Accreaites Lapeoratone:




NOLOGY R

ITh ANALYTICAL e

CORPORATION SERVICES g

333 Migdiebrook Pike @ Knoxvilie Tennessee 3792) © 615-588-6401 - i

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED = Geptember 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE 3 OF 4]

Sample Description: F/HMLO/R1/10 (Soil) received August 6, 1987

N
SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene <8,900 (1,300)
bis(2-ethylhexyl)phthalate <8,900 (2,200)
pentachlorophenol 11,000

Remarks: 8,900
ND
<

% Moisture

Quantitation limit.

Not detected.
Detected but at a level less than the quantitation limit. Values in

parenthesis are estimated.

4.42

Approved {v
Laboratory Manager

Tille

Accredited by the Amencan AssoZiatior for Laboratory Accreditahon in the chemucal
tield of testing as histed in the current AALA Directory of Accredited Laborationes

93-9-8¢



TECHNOLOGY

CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxvilie. Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED JSeptember 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_18 ofF 41

Sample Description: F/HMLO/R1D/10 (Soil) received August 6, 1987

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene ND
bis(2-ethylhexyl)phthalate <10,000 (2,300)
pentachlorophenol <10,000 (7,400)

Remarks: 10,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 4,70

4222i;L, 5 i ‘II'

Approves Y] ahorat ory Manager

Ti.e

Accrez.ies oy the Amer.carn Assolianorn lor Leboratery Accreditalor. in the chemica, g:-¢-8%
LE,T T lesting ac astex . the current AALS Direftory of Accrecites Laborsisres




INTERNATIONAL A
m INTERNATION ANALYTICAL S
CORPORATION SERVICES s
3873 Midalebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ~—§;%i;

CERTIFICATE OF ANALYSIS

7o 1T Corporation DATE REPORTED
ATTN: Barbara Locke PROJECT CODE

11499 Chester Road ORDER NUMBER:
Cincinnati, OH 45246 PAGE

September 30, 1987
ITEC 24756

805018 (PEI-3741-7-2)
13 op 4l

Sample Description: P/HMHO/R1/10-60 (Soil) received August 6,

SEMIVOLATILE ORGANIC ANALYSIS

1987

Concentration
Compound (ug/kg dry weight)
anthracene 2,800,000
bis(2-ethylhexyl)phthalate 63,000
pentachlorophenol 130,000

Remarks: 11,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 18,11

/%(c/ % 7/2’1—“'/.{{4'

7,
Apmmwdbytgboratory Manager

Title

lield of testing as listed in the current AALA Directory of Accredited Laboratones

“D Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical 93!



INTERNATIONAL P o
m T EENATION. ANALYTICAL Ecen
CORPORATION SERVICES A

5815 Middiebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED Jeptember 30, 1987
ATTN: Barbara Locke PROJECT cope ITEC 24756
11499 Chester Road ORDER NUMEER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pace_ 15 op _ 41

Sample Description: P/HMHO/R1D/10-60 (Soil) received August 6, 1987

N
N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 3,000,000
bis(2-ethylhexyl)phthalate 54,000

pentachlorophenol 160,000

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 19,83

Approved©V| aboratory Manager

Tule

Accreaitea Ly the Amernicar. AsscIiction for Laboratory Accreaitator. i the chermica: 93-8-8%
e C'tes.ng Qs listes ir tre curten AALA Directory of Accredi'ed Laboratones



INTERNATIONAL ANALYTICAL S
IT |5 SERVICES B

caremess

28" 3 Midalebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ~r e

CERTIFICATE OF ANALYSIS

o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT copeE 1TEC 24756
11499 Chester Road ORDER NUMBeR 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pace_12  oF 41

Sample Description: P/HMHO/R1/10 (Soil) received August 6, 1987

SEMIVOLATILE ORGANIC ANALYSIS

Concentration

Compound (ug/kg dry weight)
. anthracene <9,600 (5,600)
bis(2-ethylhexyl)phthalate <9,600 (1,800)
pentachlorophenol 24,000

Remarks: 9,600 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 4,72
/‘ 7
. T e
Approved oY ahoratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accrechiation in the chemical 93-9-85
tieild of testing as listed in the current AALA Directory ot Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES = f.,_‘:;

5815 Middiebrook Pike & Knoxville Tennessee 37921 & §15-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PE£-3741-7-2)
Cincinnati, OH 45246 PAGE_34 OF 4l

Sample Description: P/HMHO/R1D/10 (Soil) received August 6, 1987

N
N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene <9,500 (7,200)
bis(2-ethylhexyl)phthalate <9,500 (3,400)
pentachlorophenol 12,000

Remarks: 9,500 = Quantitation limit,.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 5,07

e 57 e @

Approvec b/
Laboratory Manager

Tie

Accreaited by the Amencar. Asscighor ior Laboratory Accreditanor . the chermica.
ce o mirestro Mg tetan e tre murment KA D DireTicer 0 Attrexzec LaoIoIiorel

93-¢-8¢



TECHNOLOGY T

CORPORATION SERVICES

28435 Midalebrook Pike  Knoxville Tennessee 37921 @ 615-588-6401 L

m INTERNATIONAL ANALYTICAL e

CERTIFICATE OF ANALYSIS

o IT Corporation DATE REPORTED. JSeptember 30, 1987
ATTN: Barbara Locke pPROJECT cope  1TEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 paGE_10  op_ 41

Sample Description: F/LMHO/R1/60 (Soil) received August 6, 1987

AN
\
SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. anthracene 2,100,000
bis(2-ethylhexyl)phthalate 2,200,000
pentachlorophenol <80,000 (52,000)

-Remarks: 80,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 42,34

‘II' 452222%, §1%57‘j%%¢z¢:i<;/

Apprc"""‘"‘/i.abor'ator'y Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chemical 93-9-85
field of testing as listed In the current AALA Directory of Accredited Laboratones




TECHNOLOGY -3’75%
CORPORATION E;IEIR‘UCIC:IEES 4 ".LE‘

5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED Jeptember 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBer 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE 11 OF 41

Sample Description: F/LMHO/R1D/60 (Soil) received August 6, 1987

N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 800,000
bis(2-ethylhexyl)phthalate 1,100,000
pentachlorophenol <70,000 (54,000)

Remarks: 70,000
ND
<

Quantitation limit.

Not detected.

Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.

% Moisture = 36.64

6222529 ﬁ7%57 S Lt oy i‘l'

Approvec bY{aborator‘_y Manager

Title

Accreaitez by tne Amencarn AsscIighon icr Laboratory Accreditanor. i the chemica. 92 8-8:
Te I ot lesttT T leles nothe cutrent AALA Drecicrv o Accreditez LaberTicres




TECHNOLOGY

CORPORATION SERVICES

. 3815 Midalebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL S

CERTIFICATE OF ANALYSIS

TO 1T Cor‘por‘ation DATE REPORTED September‘ 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road onoen NuMeen 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_8 OF __41

Sample Description: F/HMLO/R1/60 (Soil) received August 6, 1987

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound {ug/kg dry weight)
. anthracene 1,700,000
bis(2-ethylhexyl)phthalate 980,000
pentachlorophenol 44,000

Remarks: 38,000
ND
<

Quantitation limit.
Not detected.
Detected but at a level less than the quantitation limit.

% Moisture = 54,49

‘II’ 512525;2; J7f¢;7:3/27‘;<:¢<,/
Ap”m*dbwféboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chermical 93-9-8'
field of testing as listed 1n the current AALA Directory of Accrecited Laboratones




INTERNATIONAL T
m INTERNATION. ANALYTICAL BTl
CORPORATION SERVICES o e
e | A
5815 Middiebrook Pike ® Knoxville Tennessee 37921 o 615-588-6401 :\,\%»— .
St
CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBer 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 pPAGE_9 orF __41

Sample Description: F/HMLO/R1D/60 (Soil) received August 6, 1987

N
SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 1,900,000
bis(2-ethylhexyl)phthalate 1,200,000
pentachlorophenol <120,000 (74,000)

Remarks: 120,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 57.59

L T N

Approvedwfaboratory Manager

Titie

Azcreaited by the Amencar A.ssc :n zn 1o- Laboratory Accreditation in the chemical 9687
te.z Ctterr -tz ot oLslel ” e ~_rrem BRI D orastomr ot Ancrestes LaberItores



INTERNATIONAL T
m TECHNOLOGY ANALYTICAL s oTIET
CORPORATION SERVICES SN

3815 Middiebrook Pike @ Knoxville Tennessee 37921 ® 615-588-6401 “f\:‘;;

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED- eptember 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_5 or 41

Sample Description: P/HMHO/R1/60 (Soil) received August 6, 1987

N

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. anthracene 9,000,000
bis{2-ethylhexyl)phthalate 6,200,000
pentachlorophenol 520,000

Remarks: 220,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 56.35

Apprc""“’""/Labor‘a'wry Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chermical 93-9-8¢
field of testing as listed in the current AALA Directory of Accrechted Laboratones



INTERNATIONAL prevey
m TECHNOLOGY ANALYTICAL Eore
CORPORATION SERVICES T

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
1o IT Corporation DATE REPORTED Jeptember 30, 1987
ATTN: Barbara Locke PROJECT cope  1TEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_7 ofF __41

Sample Description: P/HMHO/R1D/60 (Soil) received August 6, 1987

SEMIVOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 7,600,000
bis(2-ethylhexyl)phthalate 5,200,000
pentachlorophenol <390,000 (350,000)

Remarks: 390,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit, Values in
parenthesis are estimated.
% Moisture = 55,95

442%;;2 >7/<7//CZ1<4¢A¢, !II

Approved oy aboratory Manager

Ti.e

Aczcrecited by the Amencan Assc: ancr. tor Leboratery Accreditatiorn. i the chemica. 93.9-8¢
‘ez ooterts mc lsen ir tre ToTens AL L Doresiom ot Arocmesites Lonaroiomas




INTERNATIONAL ANALYTICAL L
T st SERVICES ok

. 5815 Middlebrook Pike @ Knoxville Tennessee 37921 ¢ 615-588-6401 ~ﬁe

CERTIFICATE OF ANALYSIS

1o IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEl-3741-7-2)
Cincinnati, OH 45246 PAGE_4  OF 41

Sample Description: Four (4) soil samples received August 6, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

\\, . \\
F/HMLO/R1D/10 F/HMLO/R1D/10-60 F/LMHO/R1/10 F/LMHO/R1/10-60
Arsenic 51.8 89.3 2.7 7.0
Cadmium 342 283 6.3 11.9
. Chromium 4.3 15.3 0.94 3.1
Copper 82.9 254 9.0 31.3
Lead 128 424 11,7 27.7
Nickel 23.5 43.8 2.5 8.9
Zinc 564 1,120 42.0 94.6
% Moisture 4,70 20.15 4,49 19,21

"I' 7 )74{71562%£A£ca/

Approved
Laboratory Manager

Title

Accredited by the Amencan AssoZiation tor Laboratory Accreditation in the chemical 93-9-8
fieid of testing. as listed in the current AALA Directory of Accredited Laboratones




-»‘\

INTERNATIONAL SR
m INTERNATION ANALYTICAL S

CORPORATION SERVICES Y
5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 | \\i:/'/ ‘
CERTIFICATE OF ANALYSIS
1o 1T Corporation DATE REPORTED Jeptember 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24756
11499 Chester Road ORDER NUMBER, 805018 (PEI-3741-7-2)
Cincinnati » OH 45246 PAGE 5 OF 41

Sample Description: Two (2) soil samples received August 6, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

F/LMHO/R1D/10 F/LMHO/R1D/10-60

Arsenic 3.3 3.3
Cadmium 8.3 10.7
Chromium 2.1 2.1
Copper 12.3 29.7

Lead 10.5 29.9
Nickel 3.8 6.7

Zinc 47,5 117

% Moisture _ 4,07 19,02

/',, ST
Ly 5 Zrere. @
ApprovedeL/abOf‘atory Manager

-,

T.le

Accrecited by the Amencarn Asssiahon for Laboratory Accred:iatior. 1n the chemical 93-9-8%
e T o' tes g At usted ir the outrent ABIA Dorecterny o Atcredites Laboratc-es




TECHNOLOGY

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  Saptember 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PE£T3741-7-2)
Cincinnati, OH 45246 PAGE_2 OF

Sample Description: Four (4) soil samples received August 6, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

-

~

F/LMHO/R1/60 F/LMHO/R1D/60 P/HMHO/§1/10

P/HMHO/R1/10-60

Arsenic ‘ 21.2 16.1 100.
Cadmium 32.8 24.9 303
Chromium 52.5 34.4 3.7
Copper 462 312 122
Lead 470, 333 146
Nickel 41.8 28.4 26.0
Zinc 853 599 706

% Moisture 42.34 36.64 4,72

112
309
63.4
813
1,520
129
8,430

18.11

. )ﬁfﬁ? f??%;z«otc,’

Approved

Laboratory Manager

Title

held of teshng as hsted in the current AALA Directory of Accredited Laboratories

“[! Accredited by the Amencan Association for Laboratory Accreditation in the chermucal 93-9-85



INTERNATIONAL ANALYTICAL
IT psise SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
IT Corporation DATE REPORTED Jeptember 30, 1987
Te ATTN: Barbara Locke ;;OIB:TCODE ITEC 24756
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_3 or __41

Sample Description: Four (4) soil samples received August 6, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

~

P/HMHO/R1D/10 P/HMHO/R1D/10-60 F/HMLO/R1/10 F/HMLO/R1/10-60

Arsenic 36,9 108 57.5 114

Cadmium 337 273 402 270,

Chromium 3.7 45.5 3.4 14.3 .
Copper 71.7 673 54,0 273

Lead 85.1 1,040 115 558

Nickel 16.1 96.5 13.6 40.7

Zinc 465 6,420 553 906

% Moisture 5,07 19.83 4,42 20.19

Approvem"(aboratory Manager

Tie

Accreaited by the Amercar Asscoiancrn tor Laboratery Accreditahon in the chemical 92-0-82

"R

e a2 lests Az gen - tne Turent LALZ Tresiory ot AcCredivex Laporaicniss




m INTERNATIONAL ANALYTICAL T

TECHNOLOGY I

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxviie Tennessee 37921 ® 615-588-6401 Rﬁ““/

~
N

CERTIFICATE OF ANALYSIS

1O IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___41_or _41

Sample Description: F/HMHO/R2D/10-60 (Soil) received August 10, 1987

\J

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
. Compound (ng/kg dry weight)
anthracene 2,000,000
bis(2-ethylhexyl)phthalate <110,000 (89,000)
pentachlorophenol <110,000 (20,000)

Remarks: 110,000 = Quantitation limit,.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 19,28

4
Approvecby Laboratory Manager

Title

Accredited by the Amencan Association {or Laboratory Accreditation in the chernical 93-9-85
field of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL EE
SERVICES SN
5815 Middlebrook Pike ® Knoxville. Tennessee 37921 ¢ 615-588-6401 ;‘:;E",g;

"\‘V_\_f?\@ .

CERTIFICATE OF ANALYSIS

to IT Corporation
Barbara Locke

ATTN:

11499 Chester Road
Cincinnati, OH 45246

Sample Description:

DATE REPORTED September 30, 1987

PROJECT cope ITEC 24756
ORDER NUMBER 805018 (PEI-3741-7-2)

PAGE_1 or_41

Four (4) soil samples received August 6, 1987

Concentration units are mg/kg (gpm) on a dry weight basis

Arsenic
Cadmium
Chromium
Copper |
Lead
Nickel
Zinc

% Moisture

\

gl )

P/HMHO/R1/60 P/HMHO/R1D/60 F/HMLO/R1/60 F/HMLO/R1D/60
957 901 984 1,330
659 644 643 850.

2,260 2,100 2,200 2,980
23,300 20,700 17,900 23,600
25,100 22,600 26,000 35,100

1,370 1,270 1,340 1,800
37,600 34,300 42,200 54,200

56.35 55.95 54,49 57.59
7 ey
@&c / A el A
Approvec Oif aboratory Manager
Accredited by the Amerncar Asscoighorn ior Laboratory Accreditatior. i, the chemica! 93-8-82
re.c ¢ testng as listez i the curren' AALA Dreciomy of AtIreciles Laperdiares



Remarks:

INTERNATIONAL ANALYTICAL
Ei] CORPORATION SERVICES

5815 Middlebrook Pike ¢ Knoxviile Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER
Cincinnati, OH 45246

805018 (PEI-3741-7-2)

PAGE__ 40 orF_41
Sample Description:

F/HMHO/R2D/10 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 27,000
bis(2-ethylhexyl)phthalate <19,000 (5,300)
pentachlorophenol

<19,000 (9,800)

19,000 = Quantitation limit.
ND = Not detected.
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
% Moisture = 1,90
AQZ%;ac, ;7%47;222é1£4£/,

Apmv“nbf,Laboratory Manager
Title

Accredited by the Amerncan Association for Laboratory Accrecitaton in the chemucal
tield of testing. as listed in the current AALA Directory of Accredited Laboratones

93-9-1



INTERNATIONAL ANALYTICAL
IT pizsess SERVICES

5815 Middiebrook Pike ® Knoxville, Tennessee 37321 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__39 oF_41

Sample Description: F/HMHO/R2/10-60 (Soil) received August 10, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 1,400,000
bis(2-ethylhexyl)phthalate <100,000 (52,000)
' pentachlorophenol <100,000 (25,000)

Remarks: 100,000
ND

Quantitation limit.
Not detected.

Honou

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 11.35

Lk 5 i
PXI . VAP A S e

v /
APPrvea®Y ) aboratory Manager

Titie

Azcrecited by the Amencarn Assciation tor Laborctory Accrediatior. 1 the chemical g2-8-8¢
T2 es T At lseEs m o'me curtert ABALL Dorestore of Actrecites Laboroiones

= K LEE & CU7 (S P N LAl




INTERNATIONAL ~TE e
m INTERNATION. ANALYTICAL I
CORPORATION SERVICES A Y
5815 Middliebrook Pike ® Knoxville. Tennessee 37921 o 615-588-6401 ;\\i;"‘éjl';_/;“-
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI1-3741-7-2)
Cincinnati, OH 45246 PAGE__ 37 _OF_41

Sample Description: F/HMLO/R2D/10-60 (Soil) received August 10, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
. Compound (ug/kg dry weight)
anthracene 350,000
bis(2-ethylhexyl)phthalate <25,000 (5,700)
pentachlorophenol <25,000 (8,700)

Remarks: 25,000 = Quantitation limit.
ND = Not detected.
< = Detected but at a lTevel less than the quantitation limit. Values in

parenthesis are estimated.

% Moisture = 21,30

‘Il’ 6:22%:42/ JﬂéﬁiD:ZZZ:AL«:4J;/
7
Approved by Laboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chemucali 93-9
field of teshing as listed in the current AALA Directory of Accredited Laboratories



INTERNATIONAL
m INTERNATION ANALYTICAL
CORPORATION SE RVICE S
5815 Middiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__38 ofF_41

Sample Description: F/HMHO/R2/10 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

N
Concentration
Compound (ug/kg dry weight)
anthracene 54,000
bis(2-ethylhexyl)phthalate <18,000 (14,000)
pentachlorophenol <18,000 (6,900)

Remarks: 18,000
ND
<

Quantitation limit.

Not detected.

Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

% Moisture = 5,50

&4@ % // il .

Approved by «

Laboratory Manager

Titie

A'-credne_ by the Amencar. Asscaiahor. for Laboraiory Accredination i the chemica. 93-¢-€¢
tez cltestnz as histez i the curren AALA Directory of Accrecitez Larzriones



INTERNATIONAL A | IY'I' A |I ~TT
m TECHNOLOGY AN IC St -
CORPORATION SERVICES A

.z -‘_;: n S :3'

3815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ~‘?;¢

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987

ATTN: Barbara Locke PROJECTCODE  ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 36 _OF _41

Sample Description: F/HMLO/R2D/10 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. anthracene <9,900 (1,400)
bis(2-ethylhexyl)phthalate <9,900 (2,500)
pentachlorophenol <9,900 (3,700)

Remarks: 9,900 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 4,20

‘Il' 4:2%2256, 5374;7,552%A;z4u;/

Approved by
Laboratory Manager

Title

Accredited by the Amerncan Assoziation for Laboratory Accreditation in the chemical 93-9-85
fied of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT pisese SERVICES

5815 Middiebrook Pike ® Knoxville. Tennessee 37821 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO-  IT Corporation DATE REPORTED:  September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24776
11499 Chester Road ORDERNUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._35 OF_41 _

Sample Description:

AN

F/HMLO/R2/10-60 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Comgound

anthracene

bis(2-ethylhexyl)phthalate

Concentration
(ug/kg dry weight)

720,000
<22,000 (13,000)

pentachlorophenol <22,000 (18,000)
Remarks: 22,000 = Quantitation limit.
ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 21,93
” 7 .~
41252441, FT o Are ‘ll'
Approved £y {aboratory Manager
Title
“@ Accreditec by the Amencan Assoziation for Laboratory Accrecitanon i the chermica: 93-8-8¢
re.2 of leshng as hstec .n the current AALA Direciory of Accreditec Laborarones




TThS ANALYTICAL

CORPORATION SERVICES o7 ‘{ -
. 3815 Middiebrook Pike @ Knoxviile Tennessee 37921 ¢ 615-588-6401 2’:”2‘3:;
CERTIFICATE OF ANALYSIS
70 IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 33 orF_41

Sample Description: F/LMLO/R2D/10-60 (Soil) received August 10, 1987

\
SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
. Compound (ug/kg dry weight)
' anthracene 320,000
bis(2-ethylhexy})phthalate 37,000
pentachlorophenol <12,000 (3,400)

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 18,65

('I'; C:Zé;zu> 7 it
4

Approved by
prove Laboratory Manager

Tule

Accredited by the Amencan Association tor Laboratory Accreditation in the chemical 93-9-85
tield of testing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT s SERVICES

5815 Middiebrook Pike ® Knoxville, Tennessee 37921 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__34 OF_41

Sample Description: F/HMLO/R2/10 (Soil) received August 10, 1987

\

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene <9,600 (2,000)
bis(2-ethylhexyl)phthalate <9,600 (4,400)
pentach1§ropheno] ND

Remarks: 9,600 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 3.98

éfz;éffz, EﬁT‘ﬁj? DI J'I'

Approved by

Laboratory Manager

Title

Accreditec by the Amencan Assoziation for Laboratory Accreditation in the chermica! 93-9-8¢
‘ez of testnz as listed In the curren! AALA Directory of Accreditea Laboratones



m INTERNATIONAL ANALYTICAL e

TECHNOLOGY S S
CORPORATION SERVICES s L -
o
. 5813 Middlebrook Pike # Knoxville Tennessee 37921 @ 615-588-6401 _:;_; -
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___32 oOF _A41

Sample Description: F/LMLO/R2D/10 (Soil) received August 10, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration

. Compound (ug/kg dry weight)
anthracene <9,300 (3,500)
bis(2-ethylhexyl)phthalate 44,000
pentachlorophenol ND

Remarks: 9,300 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 3.68

s
Approved by 7

Laboratory Manager

Title

Accredited by the Amencan Assoziation {or Laboratory Accreditation in the chemucai 93-9-8¢
field of teshng as listed in the current AALA Directory of Accredited Laboratones



TECHNOLOGY

m INTERNATIONAL ANALYTICAL

CORPORATION SE RVICES
5815 Middiebrook Pike ® Knoxvilie, Tennessee 37921 ® 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECT CODE- ITEC 24776
11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_31 _OF_41

Sample Description: F/LMLO/R2/10-60 (Soil) received August 10, 1987

v

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 97,000
bis(2-ethylhexyl)phthalate 52,000
pentachlorophenol <14,000 (6,800)

Remarks: 14,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 35.09

%@ o s .

ved by
Approved by, Laboratory Manager

Title

Accredited by the Amencan Assoziahon for Laboratory Accreditation ir: the chermical 93-9-8¢
herz 2f testing as histed ir tne current AALA Directory o!f Accredites Laberarones




|

INTERNATIONAL e
m INTERNATION ANALYTICAL R
CORPORATION SER\]ICES ST
RS bl
. 5815 Middiebrook Pike @ Knoxville Tennessee 37921 e 615-588-6401 «.%;Jf:,-

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__29 OF _41

Sample Description: F/HMHO/R2D/60 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS \\!
Concentration
. Compound (ug/kg dry weight)
anthracene 3,300,000
bis(2-ethylhexyl)phthalate 2,400,000
pentachlorophenol ND

Remarks: 350,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 44,39

® Lyt it

Approved by
Laboratory Manager

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the chemical 93-9-8
tield of testing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL A LYT A I , Il
m TECHNOLOGY AN IC ,»@,_55
CORPORATION SERVICES TR
5815 Middiebrook Pike ® Knoxvilie, Tennessee 37921 & 615-588-6401 ;\;—/ .
CERTIFICATE OF ANALYSIS
TO. IT Corporation DATE REPORTED September 30, 1987

ATTN: Barbara Locke PROJECT CODE- ITEC 24776

11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE_30 oOF_41

Sample Description: F/LMLO/R2/10 (Soil) received August 10, 1987

AN

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene <21,000 (14,000)
bis(2-ethylhexyl)phthalate 37,000
pentachlorophenol ND

Remarks: 21,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation Timit. Values in
parenthesis are estimated.
% Moisture = 4,00
7
%ﬂ Tk ‘
Approved b
" Laboratory Manager
Title
“@ Accredited by the Amencan Assoziation for Laboratory Accreditation in the chernical 93-9-8%
fie.a of testing as histed 1n the current AALA Directory o! Accredited Laboratones



INTERNATIONAL T
IT priions ANALYTICAL e
CORPORATION ssl:l!"l(:l;i; -; .;_ "

. 2815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 —":'>\>=¥/;;‘-
%

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 271 or_41

Sample Description: F/HMLO/R2D/60 (Soil) received August 10, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration

. Compound (ug/kg dry weight)
anthracene 1,500,000
bis(2-ethylhexyl)phthalate 800,000
pentachlorophenol ND

Remarks: 190,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 55,94

Approved by I

Laboratory Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical 93-9-85
lield of tesing as listed in the current AALA Directory ot Accredited Laboratones
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m INTERNATIONAL ANALYTICAL
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I
1+ T g w08t

5815 Middiebrook Pike ® Knoxville. Tennessee 37921 ® 615-588-6401

=
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE: ITEC 24776
11499 Chester Road ORDER NUMBER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._28 _OF_41

Sample Description: F/HMHO/R2/60 (Soil) received August 10, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 3,300,000
bis(2-ethylhexyl)phthalate 3,300,000
pentachlorophenol <41,000 (4,300)

Remarks: 41,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 53,26

4ﬁ2%§;12> s ;2;%;{7612‘//‘4'II
Approvec By Laboratory Manager

Tule

Accreditec by the Amernican Asscziation for Laboratory Accreditation in the chermical 93-9-8%
neis o! testng as nstec In the current AALA Directory o! Accredied Laboraiones



TECHNOLOGY

m INTERNATIONAL ANALYTICAL
CORPORATION SERVICES

3515 Middiebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED
ATTN: Barbara Locke PROJECT CODE
11499 Chester Road ORDER NUMBER
Cincinnati, OH 45246 "PAGE

September 30, 1987
ITEC 24776

805018 (PEI-3741-7-2)
25 ofF_41

Sample Description: F/LMLO/R2D/60 (Soil) received August 10, 1987

AN

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound ug/kg dry weight)
anthracene 1,100,000
bis{2-ethylhexyl)phthalate 370,000
pentachlorophenol ND

Remarks: 210,000
ND
<

Quantitation limit.
Not detected.

% Moisture = 55.46

Detected but at a level less than the quantitation limit.

LLee A e

Approved by

7
Laboratory Manager

Title

Accredited by the Amencar Assoziation for Laboratory Accreditation in the chemical 93-9-85
fnield of tesing as listed in the current AALA Directory of Accredited Laboratones



m INTERNATIONAL ANALYTICAL

TECHNOLOGY

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__26 OF _41

Sample Description: F/HMLO/R2/60 (Soil) received August 10, 1987

N

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene 2,200,000
bis(2-ethylhexyl)phthalate 780,000
pentachlorophenol : <20,000 (2,400)

Quantitation limit.
Not detected.

Remarks: 20,000
ND

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 50,75

: 4
Approvea by Laboratory Manager

Tiie

Accreaited by the Amencar. Associatior: tor Laboratory Accreditation i the chemica! 93-9-£2
nelz of testmg as hsted 1n the curren' AALA Directory o!f Accrecited Larorgiones




INTERNATIONAL YT e
m TECHNOLOGY ANA'L ICAL s
CORPORATION SE RVICES Sl
L] ﬂ_f
. 5215 Madiebrook Pike @ Knoxville Tennessee 37921 ® 615-588-6401 \;‘T;_ :'_
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._23 oOfF_41

Sample Description: F/HMHO/R2D/10-60 (Soil) received August 10, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound {ug/kg dry weight)

acetone! 9,500

. chlorobenzene 1,400
. 1,2-dichloroethane ND

ethyl benzene 13,000

styrene ND
tetrachloroethene 1,500

xylenes (total) 23,000

Remarks: 310 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 19.28

Approved by Laboratory Manager

Titie

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemucal
teld of testing as listed 1n the current AALA Directory of Accredited Laboratones

33.9.-8



INTERNATIONAL ANALYTICAL
IT s SERVICES

5815 Middiebrook Pike ® Knoxville, Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEl-3741-7-2)
Cincinnati, OH 45246 PAGE__ 24 or_41

Sample Description: F/LMLO/R2/60 (Soil) received August 10, 1987

A

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene 230,000
bis(2-ethylhexyl)phthalate 140,000
pentach]érophenol ND

Remarks: 16,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 45,89

7 A PR kwre "II

d
Approve Laboratory Manager

Title

Accredited by the Amencan Assosiaton for Laborgiory Accreditatior. in the chermical 93-9-8:
tle.c 3! testing as listed 1n the current AALA Directory of Accredited Laboratones




INTERNATIONAL N
m TECHNOLOGY ANALYTICAL S -
CORPORATION f;]:]!\’l(:]gf; e .-
ZR15 Miadiebrook Pike @ Knoxville Tennessee 37921 ® 615-588-6401 }§iﬁ§i—;

CERTIFICATE OF ANALYSIS

TC IT Corporation
ATTN: Barbara Loc

11499 Chester Road

DATE REPORTED
PROJECT CODE
ORDER NUMBER
PAGE

ke

September 30, 1987
ITEC 24776

805018 (PEI-3741-7-2)
22 __OF _41

Cincinnati, OH 45246

\,

\

Sample Description: F/HMHO/R2D/10 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
. acetone! 25,000
chlorobenzene 20.
1,2-dichloroethane ND
ethyl benzene 84
styrene 47
tetrachloroethene 10.
xylenes (total) 190

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 1,90

lyee 55 e

V4
Approved by Laboratol‘_y Manage"

Title

Accredited by the American Assoziation lor Laboratory Accreditation 1n the chemical 93-9-85

lield of testing as listed 1n the current AALA Directory of Accredited Laboratones

gl



INTERNATIONAL ANALYTICAL
I fsies SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 o 6§15-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 21 orF_41

Sample Description: F/HMHO/R2/10-60 (Soil) received August 10, 1987

o

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 32,000
chlorobenzene 1,400
1,2-dichloroethane 780
ethyl benzene 12,000
styrene ND
tetrachloroethene 1,400
xylenes (total) 23,000

Remarks: 280 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 11,35

- o

roproves o Laboratory Manager

Tiie

Accredited by the Amerncar Asscoiation tor Laboraiory Accreditchon i the chemica! 93-9-82
te.s of tesmng IS nstes i the cutrern’ AALL Drresioy of ACIrezies Laporoiorec



m INTERNATIONAL ANALYTICAL T

TECHNOLOGY T

CORPORATION SERVICES

. 2815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 \:é‘

CERTIFICATE OF ANALYSIS

to IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_19 oF _41

Sample Description: F/HMLO/R2D/10-60 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

\ .

Concentration
Compound (ug/kg dry weight)
acetone! 2,500
. chlorobenzene 180
1,2-dichloroethane 25
ethyl benzene 1,500
styrene 390
tetrachloroethene 200
xylenes (total) 2,600

Remarks: 13 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 21.30

‘I'j é1222¢4/ 37%:7 i25%4ﬂ54k;/

Approved b
Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation in the cherrucal 93-9-8
field of testing as hsted in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT ity SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road N ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 N PAGE__20 OF _41

Sample Description: F/HMHO/R2/10 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (wvg/kg dry weight)
acetone! 6,100
chlorobenzene <5 (4)
1,2-dichloroethane <5 (2)
ethyl benzene 18
styrene ND
tetrachloroethene <5 (2)
xylenes (total) 35

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 5,50

sz%iéL/ ;*%;7 57;Zéwf . ‘I'
A

Approvea by J

Laboratory Manager

Tile

Azcrea.le by the Amencarn Asscoiatiorn tcr Laberatory Accreditanor. i the chermuca, 93 9-8:
te.2 o testng as ustes .~ the curren' ARLA Direclory of Accredites Lapordiones



m INTERNATIONAL ANALYTICAL e

TECENOLOGY R

CORPORATION SERVICES T

L1

3815 \tigdlebrook Pike @ Knoxville Tennessee 37321 @ 615-588-6401 -

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE__18 or_41

Sample Description: F/HMLO/R2D/10 (Soil) received August 10, 1987

U
~

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)

acetone! 410

. chlorobenzene 8
1,2-dichloroethane <5 (3)

ethyl benzene 30.

styrene ND
tetrachloroethene <5 (4)

xylenes (total) 72

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4,20

1"'} 6222111, :f%§7 575%4L11{L,/

Approved b
Laboratory Manager

Title

Accredited by the American Assoziation tor Laboratory Accreditation in the chemical 93-9-8
field of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL YTICAL e
m TECHNOLOGY ANALYTIC =
CORPORATION SERVICES ARy

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ® 615-588-6401

CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__17 _oF_41

Sample Description: F/HMLO/R2/10-60 (Soil) received August 10, 1987

AN

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 2,800
chlorobenzene 280
1,2-dichloroethane 43
ethyl benzene 2,600
styrene 710
tetrachloroethene 260
xylenes (total) 4,600

Remarks: 6 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 21.93

7 2.
éﬁ:%izgz >f%£7 E25;441£'ag,, 'II

Ti.e

Azzrecited by the Amencer Assozianuor. (or Laboratory Accreditatior. 1n the chemical 93-9-8¢
ne.s ot otesung Qs hstes I the current AALA Directory of Azcredited Laboratores



m INTERNATIONAL ANALYTICAL i

TECHNOLOGY RET

CORPORATION SERVICES

. 3815 Vhadlebrook Pike  Knoxville Tennessee 37921 ¢ 615-588-6401
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road CORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___15__oOF _41

Sample Description: F/LMLO/R2D/10-60 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

N\

Concentration
Compound (ug/kg dry weight)

acetone? 1,300

. chlorobenzene <6 (5)
1,2-dichloroethane <6 (3)
ethyl benzene 26
styrene 33
tetrachloroethene <6 (2)
xylenes (total) 110

Remarks: 6 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 18.65

® Lo P,

Approved b/ Laborator‘y Manager

Title

Accredited by the Amencan Assoziation for Laboratory Accreditation in the chemical 93-3-8%
field of testing as hsted i the current AALA Directory of Accredited Laboratones




INTERNATIONAL .
m TECHNOLOGY ANALYTICAL e

- \‘0/'_:-.';:: LT

CORPORATION SERVICES )

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 *\i‘;\g

=
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)

Cincinnati, OH 45246 PAGE._16 OF _41

Sample Description: F/HMLO/R2/10 (Soil) received August 10, 1987

N
VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 1,500
chlorobenzene 14
1,2-dichloroethane <5 (1)
ethyl benzene 77
styrene ND
tetrachloroethene 8
xylenes (total) 110

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation 1imit two (2) times that listed.
% Moisture = 3,98

. 77 -
&M ¥ Fiia

Approved by ,/L

aboratory Manager

T.e

Accreanted by the Amencan Assoziglorn for Laoeratery Accreduaahiorn i the cnemizal 93-8 &2
Le o o' teslng Qs bistec 1n the curren: AALA Direllcry Cf AttreQites Laoncraiones




TECHNOLOGY -

CORPORATION SERVICES .

A S
. S35 \Vdciepbrook Pike @ Knoxvilie Tennessee 37921 ¢ 615-588-6401 i S

m INTERNATIONAL ANALYTICAL L~

a

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__14 orF_41

Sample Description: F/LMLO/R2D/10 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

N
N

Concentration
Compound (vg/kg dry weight)

acetone! 650

. chlorobenzene <5 (2)
1,2-dichloroethane ND
ethyl benzene 6
styrene 8
tetrachloroethene ND
xylenes (total) 26

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 3.68

Acproved of Laboratory Manager

Title

Accredited by the Amencan AssoZiation for Laboratory Accreditation in the chermical 92-9-85
fieid of testing as iistec in the current AALA Directory of Accredited Laboraiones



INTERNATIONAL e
IT psions ANALYTICAL g
CORPORATION SERVICES Y

5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__13 __OF_41

Sample Description: F/LMLO/R2/10-60 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

AN
Concentration
Compound ( g/kg dry weight)

acetone! 1,000
chlorobenzene 8
1,2-dichloroethane <8 (3)
ethyl benzene 91
styrene 100
tetrachloroethene <8 (5)
xylenes (total) : 300

Remarks: 8 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 35.09

4222;12; >f?f7:22}ﬁ4614v, 4"'

Apmm&cbéyLaboratory Manager

Tiue

Accredited by the Amencarn Assonighorn lor Laboratory Accrecdiiation o the chemica,l 93-9-8¢
t.e.c o! tesung as histez i the current AALA Directory of Accreditec Laberatones




INTERNATIONAL R
m TECHNOLOGY A'NALYTICAL - -
CORPORATION SERVICES o J'l
2815 “Madiebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 ~,§%¢?~
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_ 11 orF _41

Sample Description: F/HMHO/R2D/60 (Soil) received August 10, 1987

\

Y,

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 200,000
chlorobenzene 48,000
. 1,2-dichloroethane 49,000
ethyl benzene 600,000
styrene 120,000
tetrachloroethene 94,000
xylenes (total) 1,000,000

A Remarks: 2,200
ND

<
1

Quantitation Limit

Not detected

Detected but at a level less than the quantitation limit.

This component has a quantitation limit two (2) times that listed.

% Moisture = 44,39

7 2
. 5/ (S DI
Approved ™| aboratory Manager

Title

Accredited by the Amernican Assoziation tor Laboratory Accreditation in the chemucal 93-9-85
tield ot testing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT jasiiness SERVICES

5815 Middlebrook Pike ® Knoxville, Tennessee 37921 o 615.588-6401

CERTIFICATE OF ANALYSIS
T© IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara lLocke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__12 oOF _41

Sample Description: F/LMLO/R2/10 (Soil) received August 10, 1987

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 520
chlorobenzene ND
1,2-dichloroethane ND
ethyl benzene <5 (4)
styrene ND
tetrachloroethene ND
xylenes (total) 16

Remarks: 5 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit., Values in
parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 4.00

R 7

7
Approvec

Laboratory Manager

Title

Accredited oy the Amencar Asscoianon tor Leboratory Accreditatier. in the chemica: 93-9-8:
‘e T sltesng gt aSes 7 otme s rert AALZ Tlrersty ¢ Azcreantez Laporaiores




m INTERNATIONAL ANALYTICAL e

TECHNOLOGY e

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 & 615-588-6401 S

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__9__ OF _41

Sample Description: F/HMLO/R2D/60 (Soil) received August 10, 1987

N
N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)

acetone! 4,300
chlorobenzene 740
1,2-dichloroethane <110 (48)
ethyl benzene 17,000
styrene 2,500
tetrachloroethene 1,600
xylenes (total) 25,000

Remarks: 110 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
! = This component has a quantitation limit two (2) times that listed.
% Moisture = 55.94

4274 it &/ W‘—f‘—aﬂfa_/

//
Approved by /
Laboratory Manager

Title

Accrechted by the Amencan Assoziqtion {or Laboratory Accreditation in the chermucal 93-3-8¢
field of testing as lListed in the current AALA Directory ot Accredited Laboratones



INTERNATIONAL ANALYTICAL
E'] CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37821 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24776
11499 Chester Road ORDER NUMBER. 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__10 _oOF _41

Sample Description: F/HMHO/R2/60 (Soil) received August 10, 1987

\
\\

AN

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 170,000
chlorobenzene 150,000
1,2-dichloroethane 32,000
ethyl benzene 1,500,000
styrene 270,000
tetrachloroethene 240,000
xylenes (total) 2,400,000

Remarks: 2,700 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit,
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 53.26

m 71// WCM'?I

Apmmwdu/’Laboratory Manager

Tie

Accredites by the Amencar. Assc2ialion {or Laberatory Accreditatior. in the chemical 93-9-82
tie.Z 27 lestng as usles In the curtent AALA Directory of Accreditez Laboraiones



Detection Limitg*

Low Warer?®

Low Soil/Sedipen:o

Seci=-Volaziles CAS Nuober ug/L up/kg
98. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
9C. Dibhen:z{a,h)anthracene 53-70-3 10 330
100. Benzo(g,h,$)perylene 191-24-2 10 330

CMed!{us Water Contract Required Detection Limits (CRDL) for Seci-Volatile
HSL Compounds are 100 times the §ndividual Low Water CRDL.

dyediuz So!il/Sediment Contract Requirec Detection Limits (CRDL) for Seczi{-

Vola:zile HSL Compounds are 60 times the indivicdual Low Soil/Sediment CRODL.

£E-44



Detection Limits*

Low Water®

Lowv Soil/Sediment?

Pesticides CAS Nuober ug/L ug /Ky,
101. alpha-~BHC 319-~-84-6 0.05 8.0
102. beta-BHC 319-85-7 0.05 8.0
103. delta-~BlUC’ 319-86-8 0.05 6.0
104. geoma-BHC (Lindane) 58~-89-9 0.05 £.0
105. Heptachlor 76=-44-8 0.05 8.0
106. Aldrin 309~00-2 0.05 8.0
107 . Beptachlor Epoxide 1024~57-3 0.05 8.0
108. Endosulfan 1 959-98-¢ 0.05 8.0
105. Dieldrin 60-57-1 0.10 16.0
110. 4,4'-DDE 72-55-9 0.10 16.0
111. Endrin 72-20-8 0.10 16.0
112. Endosulfan 11 33213~-65-9 0.10 16.0
113. 4,4'=DDD 72-54-8 0.10 16.0
1l14. Endosulfan Sulfate 1031-07-8 0.10 16.0
115. 4,4'-DDT 50~29~-3 0.10 16.0
116. Endrin Ketone 53494~70-5 0.10 16.0
117. Methoxychlor 72-43-5 0.5 80.0
118. Chlordane 57-74~9 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. AROCLOR-1016 12674112 0.5 80.0
121. AROCLOR-1221 11104-28=-2. 0.5 80.0
122. AROCLOR-1232 11141-16-5" 0.5 80.0
123. AROCLOR-1242 $3469-21-G 0.5 80.0
124, AROCLOR=-124E 12672-29-% 0.5 8Q.0
125. AROCLOR-1254 11097-66-1 1.0 160.0
126. AROCLOR-1260 11096~82-5 1.0 16C.0

€vecdiuz Warter Contract Required Detection Lizits (CRDL) for Pesticide ESL
Cozpounds are 100 times the individual Low wWater CRDL.

fuediun Soll/Sediment Contract Requirec Detection Lizits (CRTZL) for Pes:ticice
HSL cozmpounds are 15 tilfes the indivicdual Low Soil/Sediment CRDL.

*Detection limits listed for soll/seciment are based on wver wez!
tion liz{ts calculated by the laborarory for soil/sedizen:z, ca
weight basis, as requiced by the contract, will be higher.

ol The cetec-

Eht
levlsted on dro:
** Specific deteciion limits are highly matrix dependent. Trne detec:ziocr

lipits listed herein are provided for guidance and may no: zlweys be
achievable.

E-45



Detection Limits®
Low Water®¢ Lov Sofl/Secimen:®

Sez{-Volstiles CAS Number ug/L up/hy
36. Phenol 108-95-2 10 330
37. b1e(2-Chloroezhyl) ether 111=-44-4 10 330
38. 2-Chlorophenol 95-57-8 10 330
39. 1,3-Dichlorobenzene 541-73-1 10 330
40. 1,4-Dichlorobenzene 106-46-7 10 334
4l1. Benzyl Alcohol 100-51-6 10 330
42. 1,2-Dichlorobenzene 95-50-1 10 330
43. 2-Methylphenol 95-48-7 10 33¢C
L4. bis(2-Chloroisopropyl)

ether 39638-32-9 10 330
L5, 4= thylphenol 106-44-5 10 330
4€. N-Nitrosc~Dipropylacine 621-64-7 10 330
L7. Hexachloroethane 67-72-1 10 330
48. Nitrobeazene 98-95-3 10 330
49. lsophorone 78-59-1 10 330
50. 2-Nitrophenol 88-75-5 10 330
51. 2,4-Dipethylphenol 105-67-9 10 330
52. benzoic Acid 65-85~0 50 1600
53. bis(2-Chloroethoxy)

nethane 111-91-1 10 330
54 2,4-Dichlorophenol 120-83-2, 10 330
55. 1,2,4=-Trichlorobenzene 120-82-1 10 330
56. Naphthalene 91-20-3- 10 330
57. 4=Chloroaniline 106=-47-8 10 330
5E. Hexachlorobutadiene 87-686-3 10 330
£8. 4-Chloro-3-methylphenol

(para-chloro-ceta-cresol) 59-50-7 10 330
62. 2-Methylnaphthalene 91-57-6 10 330
61. Eexachlorocyclopentadiene 77-47-4 10 330
62. 2,4 ,6-Trichlorophencl 88-06-2 10 335
63. 2,4 ,5-Trichlorophenol 95-95-4 50 16060

E-42



Detection ‘Limits*
Low Water® Low Soil/Sediment®

Sezi-Volatiles CAS Number ug/L up /g
64. 2-Chloronaphthalene 91-58-7 10 330
65. 2-Nitroaniline 88-74-4 50 1600
66. Dimethyl Phthalate 131-11-3 10 330
67. Acenaphthylenc 208-96-8 10 330
68. 3-Nitroaniline 99-06-2 50 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4-Dinfrrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330
73. 2,4-Dinfitrotoluene 121-14-2 10 330
74. 2,6-Dinitrotoluene 606-20-2 10 330
75. Diethylphthalate 84-66-2 10 330
76. 4=Chlorophenyl Phenyl

ether 7005-72-3 10 330
77. Fluorene 86=-73-7 10 330
78. 4-Nitroaniline 100-01-6 50 1600
79. 4 ,6~Dinftro~2=-nethylphehol 534-52-1 50 1600
80. N~nitrosodiphenylacine 86-30-6 10 330
81. 4-Bromophenyl Phenyl ether 101-55-3 10 330
82. Hexachlorobenzene 118-74=1 10 330
83. Pentachlorophenol 87~86-5 50 1600
84. Phenanthrene 85-01-8 10 330
‘85. Anthracene 120-12-7" 10 330
8£. Di-n-butylphrthzlz:e B4=74=-2 10 330
£7. Fluoranthene 206=44=0 10 330
EE. Pyrene 129-00-0 10 330
€%. Butyl Benzyl Phthalzare 85-68-7 10 330
.. 3,3'-Dichlorobenzi{dine 91-94~-1 20 660
31. Benzo(ajanthracene 56-55-3 10 33¢
32. bis(2-ethylihexyl)phthalate 117-81-7 10 33¢C
93. Cnrysene 218-01-9 10 3370
S5. D:i-n-octyl Phthalaze 117-84-0 10 337

S. Benzo(b)fluoran:thenz 205-9%8-2 10 332
96. Benzo(w)fluorancthene 207-08-9 10 330
7. Benzola)pyrene 50-32-8 10 331

E-43




Hazardous Substance List
Contract Required Detection Licits (CRDL)=**

Volaziles

ATTACHMENT A

(HSL) and

Detection Licits*

Low watere

Low Soil/Sediment~

E-40

CAS Number ug/L ug /Kg
1. Chlorogzethane 74-87-3 10 10
2. Bromoaethane 74-83-9 10 10
3. Vinyl Chloride 75-01-¢4 10 10
4. Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 5
6. 'Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroezhene 75-35-4 5 5
9. 1,i-Dichloroethane 75=-35-3 S 5
10. trans-1,2=-Dichloroethene 156-60-5 S 5
11. Chlorofore 67-66-3. S S
12/ 1,2-Dichloroezhane 107-06-2 5 5
13. 2-Butzanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-%6 S 5
15. Carbon Tetrachloride 56-23-5 S 5
1£. Vinyl Acetate 108-C5-4 10 10
L7. Brooodichloronethane 7)—7' 4 5 5
18. 1,1,2,2-Tezrachloroethane 79-34-5 5 5
15. 1,2-Dichloropropane 78- Q7 5 5 5
20. trans-1,3-Dichloropropene 10061-022-% 5 S
21. Trichloroethene 79-01-6 5 5
22. Dibrooochloromethane 124-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24. Benzene -13=2 5 5
25. cis~1,3-Dichloropzopene 10051-21-5 S 5



Detection Limits™*
Lov Waterd Low Soil/Secimer:®

Volatiles CAS Nucbher ug/L ug/¥¢
26. 2-Chloroethyl Vinyl Ether 110-75-8 10 10
27. Bromoforo 75-25=2 S S
28. 2-Hexanone 591-78-¢ 10 10
29. 4-Methyl-2-pentanone 108-10-1 10 10
30. Tetrachloroethene 127-18-4 S 5
31. Toluene 108-88-3 5 5
32. Chlorobenzene 108-90-7 S 5
33. Ethyl Benzene 100-41-4 5 b)
34. Styrene 100-42-5 5 5
35. Total Xylenes 5 5

dMediucz Water Contract Required Detection Limits (CRDL) for Volatile HSL
Compounds are 100 times the individual Low Water CRDL.

L4
brediun Soil/Sediment Contract Required Detection Lirits (CRDL) for Volatile
BSL Compounds are 100 times the individual Low Soil/Sediment CRDL. ’ .

E-41




ATTACHMENT A
HAZARDOUS SUBSTANCE LIST

AND
EPA ANALYTICAL METHODS

E-38




The organics would be determined using methods 8240, 8270, and 8080 from the
third edition of SW-846. This target list and methodology is essentially the
same as that currently used for EPA's Contract Laboratory Program (CLP).

Data summaries, but not a full CLP data package, would be suppliec.

HSL metals would be determined using method 7060 for arsenic, 7471, for
mercury, 7740 for selenium, and 6010 for the other 23 HSL metals. These
methods are not the current CLP protocol, but will produce data of eguivalent

quality.

E-39
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INTERNATIONAL T
m TECHNOLOGY ANALYTICAL SIS
CORPORATION SERVICES T
e
‘ 3813 Migdlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 _f;\'é“
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER- 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___17 OF _41

Sample Description: F/LMLO/R2D/60 (Soil) received August 10, 1987

\J
VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 4,500
. chlorobenzene 25
1,2-dichloroethane <11 (4)
ethyl benzene 150
styrene 150
tetrachloroethene 11
xylenes (total) 520

Remarks: 11 = Quantitation Limit

ND = Not detected
< = Detected but at a level less than the quantitation limit., Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 55.46

"I' 6222264/ 7f?;7222ak1sa4,/

Apmbwm£;7Laboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chernical 93-8-
field of tesing as listed in the current AALA Direclory of Accredited Laboratones




TECHNOLOGY, SR

m INTERNATIONAL ANALYTICAL e

CORPORATION SERVICES T
5815 Middlebrook Pike ® Knoxvilie Tennessee 37921 @ 615-588-6401 \;\ii‘:%"j‘;
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__8 oOfF_41_

Sample Description: F/HMLO/R2/60 (Soil) received August 10, 1987

N

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 2,300
chlorobenzene 1,600
1,2-dichloroethane ND
ethyl benzene 22,000
styrene 3,600
tetrachloroethene 2,700
xylenes (total) 37,000

Remarks: 51 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 50.75

525%;&& ;(%;7%7;E{Liié¥d/

Aoptoves of Laboratory Manager

Title

Accrezited by the Amencarn Asscoiation for Laboratory Accrediatiorn i the chemicc: 93-¢-85
fle.m o togmms g ngen - me m_tremt ARLE DreTromy cf Atcredlez LanzoIiorec



INTERNATIONAL T
m TECHNOLOGY ANALYTICAL Rt
CORPORATION SERVICES (g
. 5815 Middiebrook Pike ® Knoxville Tennesseé 37921 ¢ 615-588-6401 *\\:}i’;
CERTIFICATE OF ANALYSIS
10 IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke - PROJECTCODE. ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___&__ oF _41

Sample Description: Two (2) soil samples received August 10, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

N N
F/HMHO/R2D/10 F/HMHO/R2D/10-60
Arsenic 74,4 89.8
Cadmium 387 212
. Chromium €.4 29.6
Copper 91.8 310
Lead 117 314
Nickel 20.5 51.5
Zinc 628 2,690
% Moisture 1.90 19,28

‘I'; 42%;;%§ g; A;Z%iLﬂltc//
Approved By v

Title

Accredited by the Amencan Assoziation tor Laboratory Accreditation in the cherrucal 93-9-8¢
field of testing. as histed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
TT it SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__f  OfF _4l

Sample Description: F/LMLO/R2/60 (Soil) received August 10, 1987

’

VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
acetone! 880
chlorobenzene 14
1,2-dichloroethane <9 (2)
ethyl benzene 110
styrene 100
tetrachloroethene <9 (7)
xy]engs (total) 360

Remarks: 9 = Quantitation Limit
ND = Not detected
< = Detected but at a level less than the quantitation limit. Values
in parenthesis are estimated.
1 = This component has a quantitation limit two (2) times that listed.
% Moisture = 45,89

&f}az % 7/‘/’(%{{/ ‘

Approved by/

Laboratory Manager

Tie

te o oftestng Qe astes in the futren AAZE Drectsmv of Actredites Laporaicnes

“@ Accredited by the Amencar. Asscigtior. for Laporaiory Accrediancer. i the chemical §5-9-8¢



INTERNATIONAL ~T
m TECHNOLOGY ANALYTICAL S E -
CORPORATION SERVICES J'l
3815 Middlebrook Pike @ Knoxville. Tennessee 37321 ¢ 615-588-6401 “:{"j‘fw
CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__3 __ofF_41
Sample Description: Four (4) soil samples received August 10, 1987
Concentration units are mg/kg (ppm) on a dry weight basis
\\J '\\‘ .
F/LMLO/R2D/10 F/LMLO/R2D/10-60 F/HMLO/R2/10 F/HMLO/R2/10-6C
Arsenic 2.9 4,0 22,1 54.6
Cadmium 2.2 2.7 411 114
Chromium 1.9 3.0 2.4 10.1
Copper 9.9 13.0 32.2 112
Lead 7.0 10.6 63.2 130.
Nickel 4,7 5.9 17.3 29.3
Zinc 33.8 52.7 554 577
% Moisture 3.68 18.65 3.98 21.93

ﬂt{u / W[A—{./u_/

J
Approved By Laboratory Manager

Title

Accredited by the Amencan Asscziation for Laboratory Accreditation in the chemical 93-9-8
fieid of testing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT i SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_4 or_41

Sample Description: Four (4) soil samples received August 10, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

~ \17 \\_/
F/HMLO/R2D/10 F/HMLO/R2D/10-60 F/HMHO/R2/10 F/HMHO/R2/10-60

Arsenic 51.1 47.5 52.3 93.6
Cadmium 168 119 171 208
Chromium 3.9 8.4 6.3 29.9
Copper 45,1 96.4 69.3 354

Lead 133 212 88.1 231
Nickel 17.7 27.1 18.2 89.9
Zinc 445 461 488 6,770

% Moisture 4,20 21.30 5.50 11.35

- ) _ B
5222/9c¢, T Tlenic J'II
Approvec%

Laboratory Manager

Tine

Accredited by the Amencer Assczignuon tor Laboratory Accreditanor. in the chemica. 93-8.8¢
12,2 ¢f lee.ng qc Ls'ez im ine curren’ AALA Dresioty O Actrecitec Laoortones




INTERNATIONAL ~ I

EE INTERNATION ANALYTICAL e
CORPORATION SERVICES T

5815 Miadlebrook Pike ® Knoxville, Tennessee 37921 ® 615-588-6401 \_E':'\:%“

CERTIFICATE OF ANALYSIS

TO 1T Corporation DATE REPORTED  September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__1 __or_41

Sample Description: Four (4) soil samples received August 10, 1987

Concentration units are mg/kg QQEW) on a dry weight basis

\

R v V.
F/LMLO/R2/60 F/LMLO/R2D/60 F/HMLO/R2/60 F/HMLO/R2D/60
Arsenic 13.9 11.4 197 289
Cadmium 5.4 9.6 106 115
. Chromium 33.4 106 1,450 2,420
Copper 135 342 1,920 2,580
Lead 6643 154 1,400 1,540
Nickel 23.5 62.6 374 ) 570
Zinc 324 769 5,450 8,080
% Moisture 45.89 55.46 50.75 55.94

® %g, A P
Approve!

Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditahon in the chemical 93-9-8°
tield of testing as listed in the current AALA Directory of Accredited Laboratones



INTERNATIONAL ANALYTICAL
IT psitsn SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED. September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24776
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__2 _orf _41

Sample Description: Four (4) soil samples received August 10, 1987

Concentration units are mg/kg (ppm) on a dry weight basis

\ \\\

F /HMHO/R2/60 F/HMHO/R2D/60 F/LMLO/R2/10 F/LMLO/R2/10-60

Arsenic 166 193 4,9 4.8
Cadmium 114 99.4 1.9 5.4
Chromium 1,260 1,700 1.2 3.7 .
Copper 2,050 1,930 6.6 18.1
Lead 1,430 1,280 5.5 14.5
Nickel 262 305 3.8 8.2
Zinc 5,260 5,060 22.8 74.4
% Moisture 53.26 44,39 4,00 35.09
e 5 e e
Approvec y Laboratory Manager
Title
“l! Azcreditec bv the Amencan Assoziation for Laboratory Accreditatior. ir. the chemicz. 95-9-8¢
2T 2 testmI af us'en ¢ ne surent ARLA Dirercty o Azcrecves Lahrroictes



INTERNATIONAL R
m R ody ANALYTICAL L
CORPORATION SERVICES T

3875 Micdlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401 | };:‘{zgf

- ro
T g

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__39 ofF_ 41

Sample Description: P/HMLO/R1/10-60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

. Concentration
Compound (ug/kg dry weight)
anthracene 420,000
bis(2-ethylhexyl)phthalate 17,000
pentachlorophenol 48,000

Remarks: 12,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 16.48

Approved Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditahon in the chemical 93-9-8!
tield of tesing as listed in the current AALA Directory of Accredited Laboratones




INTERNATIONAL ANALYTICAL
IT p:sisis, SERVICES

f 5815 Middlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401

/ CERTIFICATE OF ANALYSIS

} TC IT Corporation DATE REPORTED: September 30, 1987

‘ ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_41 OF _41

Sample Description: P/HMLO/R1D/10-60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 590,000
bis(2-ethylhexyl)phthalate <12,000 (9,200)
pentachlorophenol 41,000

Quantitation limit.

Not detected.
Detected but at a level less than the quantitation limit. Values in

parenthesis are estimated.

Remarks: 12,000
ND
<

17.89

% Moisture

ZQEZ;QL/ 57{': DN, 1".

Approveap{ Laboratory Manager

Title

Accred.tes oy ‘he Amencar Asscoiation to- Laboraiory Accreditation in the cherm.ca!
e T orer -tz oZpougen totte T mmant 240 Torsrioey of ACttexlel LIZotTiITat

-_

93-0-8:



TECHNOLOGY -l

m INTERNATIONAL ANALYTICAL L

CORPORATION SERVICES SN
. 5815 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401 “,;::-Ec,‘i
CERTIFICATE OF ANALYSIS
TO 17 Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCCDE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_38 oF__ 4l

Sample Description: P/HMLO/R1/10 (Soil) received August 5, 1987

AN

SEMI-VOLATILE ORGANIC ANALYSIS

. Concentraticn
Compound (ug/kg dry weight)
anthracene 15,000
bis(2-ethylhexyl)phthalate <9,700 (4,900)
pentachlorophenol <9,700 (4,600)

Remarks: 9,700 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 5.24

i g
R
Approved by Laboratory Manager

Title

Accredited by the Amencan Association tor Laboratory Accreditation In the chermucal 93-9-8:
tield ot testing as listed 1n the current AALA Directory of Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PRCJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE___ 40 OF _41

Sample Description: P/HMLO/R1D/10 (Soil) received August 5, 1987

A

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene <10,000 (8,500)
bis(2-ethylhexyl)phthalate <10,000 (3,000)
pentachlorophenol <10,000 (3,300)

Remarks: 10,000 = Quantitation limit,

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 5,18

/ L p
Cie  Ho e i ‘

Approved b
Laboratory Manager

Title

“[! Accredited by the Americar Assozianon for Laboratory Accreditatior: in the chemical 93-9-8%

e T o' 1estns s hs'en ir the curtent AALA Direc'omy of Accreditec Laporzicres




INTERNATIONAL Y ']' I
m TECHNOLOGY ANAL ICAL i
CORPORATION SERVICES T
- iﬂ_’/:‘
. 5815 Micdlebrook Pike ® Knoxville. Tennessee 37921 » 615-588-6401 =
=
CERTIFICATE OF ANALYSIS
To IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECT CODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__ 35 ofF__41

Sample Description: P/LMHO/R1/10-60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

. Concentration
Compound (ug/kg dry weight)
anthracene 2,600,000
bis(2-ethylhexyl)phthalate 1,100,000
pentachlorophenol 160,000

Remarks: 11,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 16.50

e T

Approved

Laboratory Manager

Title

Accredited by the Agnencan Association for Laboratory Accreditiation in the chermical 93-9-8
field of testing. as listed in the current AALA Directory of Accredited Laboratones



TECHNOLOGY

CORPORATION SERVICES

5815 Middiebrook Pike ® Knoxville Tennessee 37921 o 615-588-6401

m INTERNATIONAL ANALYTICAL

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE_37 OF__41

Sample Description: P/LMHO/R1D/10-60 (Soil) received August 5, 1987

o
SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene 4,900,000
. bis(2-ethylhexyl)phthalate 1,700,000
pentachlorophenol <100,000 (57,000)

Remarks: 100,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 17.16

z ,/’/7 o~
2 g ~ N ,

ves i Laboratory Manager

Appr

Tule

AzcreciteZ by the Amencar. Assooigtior tor Laboratory Accreditator. in the chemica’ ez 6.8t
‘ez crtes g @ lis'eT rothe corren RALL Drrectcmy of Accredites LaporTicTes



INTERNATIONAL YT i
m TECHNOLOGY ANALYTICAL e
CORPORATION SERVICES T
T e
. 5815 Middiebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401 ;\ﬂ\;%g“-
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED- September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE._34 OF __41

Sample Description: P/LMHO/R1/10 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

. Concentration

Compound (ug/kg dry weight)
anthracene 27,000
bis(2-ethylhexyl)phthalate <10,000 (4,300)
pentachlorophenol <10,000 (9,900)

Remarks: 10,000 = Quantitation limit,
ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.

% Moisture = 4,57

"I.) | éfzéé;c/ 57%)7 ﬁzggﬂdfécz/

vedby 4
Approved by Laboratory Manager

Title

Accredited by the Amencan Associahon tor Laboratory Accreditaton 1n the chemucal 93-9-8
tield of testing as histed in the current AALA Directory of Accredited Laboratones




TECHNOLOGY " SR

m INTERNATIONAL ANALYTICAL ST

CORPORATION SERVICES AT
5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401 | =
CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE  ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__36 _oOF __41

Sample Description: P/LMHO/R1D/10 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound , (vg/kg dry weight)
anthracene 50,000
bis(2-ethylhexyl)phthalate 12,000
pentachlorophenol 40,000

Remarks: 9,200 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit,
% Moisture = 2,91

s - -
é/mp S Tk

Arproved w/

Laboratory Manager

Title

Accreaitec by the Amencar. Assoziator. tor Laboraiery Accrediaticn in the cherm.zz 9:-0.88
fe.z Ctlesing as listes in tne corrert AALA Directcry ¢l ACTred.lez Laoporaicries



T T TrtT T

INTERNATIONAL T
m TECHNOLOGY ANALYTICAL RO

CORPORATION SERVICES NSt

5815 Middiebrook Pike ® Knoxville Tennessee 37921 © 615-588-6401

CERTIFICATE OF ANALYSIS

TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE. ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__31 oF__ 41

Sample Description: P/LMLO/R1/10-60 (Soil) received August 5, 1987

AN

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene 44,000
bis(2-ethylhexyl)phthalate 42,000
pentachlorophenol <11,000 (6,700)

Remarks: 11,000 = Quantitation limit.
ND = Not detected.

< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 14,37

b S Mece

Appmede/l.aboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chermucal 93-9-85
field of testing. as hsted i1n the current AALA Directory of Accredited Laboraiones




INTERNATIONAL ANALYTICAL
IT i SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 e 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__33 ofF __41

Sample Description: P/LMLO/R1D/10-60 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene 77,000
bis(2-ethylhexyl)phthalate 58,000
pentachlorophenol <11,000 (7,800)

Remarks: 11,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 14,48

- '/;) .-
44"/4'«/ T s Ll 4
Approved By Laboratory Manager

Tiie

Azcrezited by the Amencar Asscoigtion for Leboratory Accreditat.on in the chemucal 93-9-8¢
fie.s 2! tes.ng as listen 1. the current AALA Directory of Accredited Laboratones




m INTERNATIONAL ANALYTICAL

TECHNOLOGY

CORPORATION SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 ¢ 615-588-6401

CERTIFICATE OF ANALYSIS

TO

IT Corporation DATE REPORTED: September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749

11499 Chester Road ORDER NUMBER 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__30 _OF _41 _

Sample Description: P/LMLO/R1/10 (Soil) received August 5, 1987

Remarks: 9,700

\‘\\1

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (ug/kg dry weight)
anthracene ND
bis(2-ethylhexyl)phthalate 44,000
pentachlorophenol ND

Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit.
% Moisture = 5.19

7
C:ZZ%;Qz, E??%§7 5262%¢C4£—u;/’

Approved ey Laboratory Manager

Title

Accredited by the Amencan Association for Laboratory Accreditation in the chemucal
tield of testing. as listed 1n the current AALA Directory of Accredited Laboratones

93-9-85



INTERNATIONAL ANALYTICAL
IT s SERVICES

5815 Middlebrook Pike ® Knoxville Tennessee 37921 @ 615-588-6401

CERTIFICATE OF ANALYSIS
TO IT Corporation DATE REPORTED September 30, 1987
ATTN: Barbara Locke PROJECTCODE ITEC 24749
11499 Chester Road ORDER NUMBER: 805018 (PEI-3741-7-2)
Cincinnati, OH 45246 PAGE__32 ofF_ 41

Sample Description: P/LMLO/R1D/10 (Soil) received August 5, 1987

SEMI-VOLATILE ORGANIC ANALYSIS

Concentration
Compound (vg/kg dry weight)
anthracene ND
bis(2-ethylhexyl)phthalate 23,000
pentachlorophenol <10,000 (2,200)

Remarks: 10,000 = Quantitation limit.

ND = Not detected.
< = Detected but at a level less than the quantitation limit. Values in
parenthesis are estimated.
% Moisture = 3,78

&7(/& % //a Al s ‘

Approves Y‘Vi.aborator'y Manager

Titie

Accreaited by the Amencar. Asscziation (or Leboratery Accreditatior. 1n the chemi~a. g:-0-8°
e Tles I Tt gles ¢ otme cuTert ARLE Torercey o ATTvexsies Lonormiceas



