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FEMP-O2TR-4-DRAFT
July 13, 1992

EXECUTIVE SUMMARY

As part of the ongoing remedial investigation/feasibility study at the Femald Environmental
Management Project (FEMP), treatability studies were conducted for solid wastes located in Operable
Unit 2. As a result of the initial screening of remedial altematives under the FS, cement stabilization
was identified as a potential treatment technology for these wastes. The purpose of this study was to
provide sufficient technical data on the application of this technology to complete the remedial
alternative evaluation process and to support the remedy selection for Operable Unit 2. The
treatability test program was defined in a Treatability Study Work Plan which was prepared in
accordance with U.S. Environmental Protection Agency (EPA) guidance and subsequently approved by
EPA.

The treatability test program was designed to investigate the effect of various common inorganic
stabilization reagents on the performance of the treated waste. Stabilization reagents included portland
cement, fly ash (from the on-property piles), sodium silicate, and two adsorbents—clinoptilolite and
attapulgite. Treatment performance was determined by analyzing the stabilized waste forms for two
primary and two secondary criteria. Primary criteria were material strength, as measured by
unconfined compressive strength (UCS) and contaminant leachability, as measured by the EPA toxicity
characteristic leaching procedure (TCLP). Secondary criteria were water permeability and volume
increase, or bulking factor. A variety of other parameters were also measured to help assess the initial
and curing characteristics of the stabilized waste mixtures as well as the stabilization process.

The wastes that were subjected to treatability testing represented the Solid Waste Landfill, the Lime
Sludge Ponds, and the South Field. In addition, flyash from both the Active and Inactive Flyash Piles
was incorporated into the testing program as a reagent in the stabilization formula. Composite samples
were prepared for each material using existing boring cuitings generated during the site
characterization effort, except for the Lime Sludge Ponds, for which samples were specifically taken
for the treatability tests. The composite wastes were prepared for stabilization by blending, sieving
and grinding to provide uniform composition and a particle size suitable for mixing with stabilization
reagents. In addition, for the Solid Waste Landfill, the composite waste was ashed in a laboratory
furnace to simulate the incineration pretreatment which has been included as part of the remedial
alternative for this waste.

The experimental approach involved two phases of testing. Preliminary phase screening examined a
wide range of reagent formulas with the resulting UCS values used to establish which formulas were
potentially suitable. A modified version of the TCLP that required small amounts of sample to be
analyzed for indicator compounds was performed on the screening specimens as an initial check on
leachate quality. A matrix of initial formulas was developed for each waste that was intended to yield
a reasonable number that met the UCS criteria. A second stage of screening using higher reagent
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dosages was employed if an insufficient number of passing formulas was achieved. The advanced
phase testing involved subjecting the passing formulas to standard TCLP tests, including radionuclide
analysis, and permeability measurements.

The results of the study demonstrate that cement stabilization is effective as a treatment technology for
Solid Waste Landfill, Lime Sludge Ponds, and South Field wastes. A number of formulas were
identified for each waste that produced a stabilized waste form that met the physical and proposed
leaching criteria. UCS values of 350-500 psi were achieved, concentrations of contaminants in TCLP
leachates were below (and generally well below) toxicity characteristic regulatory or proposed leachate
action levels, and permeabilities were below 107 cm/sec for those formulas that met the UCS criteria.
Volume increase varied considerably depending on the waste and the reagents used. For formulas that
met UCS and TCLP criteria, resulting in volume increases of approximately 115 percent. A variety of
statistical data analysis techniques were applied to the test results to determine the relationships
between the different reagents and the performance results. Increasing portland cement dosage always
improved performance as measured by UCS, whereas the dosage of other reagents produced different
effects depending on the reagent and the waste. FEMP flyash did not appear to be very functional as
a substitute in formulas for portland cement.

The results of this treatability study meet all of the treatability study objectives and provide necessary
input for remaining elements of the FS process, including contaminant transport modeling, risk
assessment, and detailed technical and cost analysis of the remedial altematives that include cement
stabilization. This study has identified what types of stabilization formulas should be applicable and
what the relative importance of each reagént is to the performance.

The study results are based on specific samples from each waste area and on very small scale
experiments designed to meet EPA remedy screening and remedy selection guidance. Additional
information is considered important for the purposes of designing a cement stabilization process for
any or all of the Operable Unit 2 wastes. Further investigations as part of the remedy design testing
should evaluate the effect of water and the adsorbents on performance which would potentially lead to
improved formulas (e.g., lower bulking and reagent use). Evaluation of the physical characteristics of
reagent-waste mixtures during and following processing (during curing) should be done using larger-
scale equipment. Testing on a larger scale would also enable the effect of waste heterogeneity on the
stabilization formulas to be assessed. For the Solid Waste Landfill, such testing could utilize actual

incinerated waste as the feed material. Selection of optimum formulas and processing techniques will '

be based on this information as well as the specific performance criteria used in this study.
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FEMP-02TR-4-DRAFT
July 13, 1992

1.0 INTRODUCTION

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) requires
that actions selected to remedy hazardous waste sites be evaluated for their ability to "permanently and
significantly reduce the volume, toxicity, or mobility of the hazardous substances, pollutants, and
contaminants." When treatment is proposed as part of one or more remedial alternatives, treatability
studies provide the necessary site-specific data to support the evaluation and the CERCLA remedial
activities. This document contains the remedial investigation/feasibility study (RI/FS) Treatability
Study Report applicable to Operable Unit 2, located at the Fernald Environmental Management Project
near Fernald, Ohio. This treatability study was performed in accordance with the Treatability Study
Work Plan for Operable Unit 2, dated October 1991.

The purpose of this study was to provide additional information about stabilization of Operable Unit 2
surface/subsurface soils (media) to support the FS and subsequent remedy selection. The study was
designed to demonstrate that stabilization can achieve a desired level of material strength and provide
quantitative data to assess the relative effectiveness of the removal and nonremoval alternatives being
evaluated. These comparisons will be performed in the detailed analysis of alternatives.

The actual tests performed for this study were conducted by the Technology Development Laboratory‘
(TDL) of IT Corporation (IT) between September 1991 and April 1992.

1.1 SITE DESCRIPTION

1.1.1 Site Name and Location

The Feed Materials Production Center (FMPC), renamed on August 23, 1991 and hereinafter called the
Femald Environmental Management Project (FEMP), is a contractor-operated federal facility where
pure uranium metals were produced for the U.S. Department of Energy (DOE) between 1951 and
1989. The FEMP property is located on 1050 acres in a rural area of Hamilton and Butler counties
approximately 18 miles northwest of Cincinnati, Ohio with a production area of about 136 acres near
its center. The villages of Fernald, New Baltimore, Ross, New Haven, and Shandon are all located
within a few miles of the FEMP property. Figure 1-1 depicts the location of Operable Unit 2 waste
disposal areas and monitoring wells within the FEMP property.

1.1.2 Site Description and History
The U.S. Atomic Energy Commission (AEC), predecessor to DOE, established the FEMP for
processing uranium and its compounds from natural uranium ore concentrates and recycled recoverable

residues for government needs. This integrated production complex began operations in conformance

with AEC Orders in the early 1950s. In 1951, National Lead Company of Ohio (now NLO Inc.)
entered into contract with AEC as Operations and Maintenance Contractor. This contractual
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relationship lasted with AEC, and eventually DOE, until January 1, 1986. Westinghouse Materials
Company of Ohio (WMCO), a wholly owned subsidiary of Westinghouse Electric Corporation, then
assumed management responsibilities of the site operations and facilities for a minimum of five years.
In 1991 Westinghouse Electric Corporation renamed this subsidiary the Westinghouse Environmental
Management Company of Ohio (WEMCO).

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA) pertaining to environmental
impacts associated with the FEMP was signed by DOE and the U.S. Environmental Protection Agency
(EPA). The FFCA was entered into pursuant to Executive Order 12088 (43FR47707) to ensure
compliance with existing environmental statutes and implementing regulations such as the Clean Air
Act, the Resource Conservation and Recovery Act (RCRA), and CERCLA. In particular, the FFCA
was intended to ensure that environmental impacts associated with past and present activities at the
FEMP are thoroughly and adequately investigated so that appropriate remedial response actions can be
formulated, assessed, and implemented. In response to the FFCA, a RI/FS was initiated pursuant to
CERCLA, as amended by the Superfund Amendment and Reauthorization Act (SARA). All RI/FS
activities are being conducted in conformance with EPA’s "Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA" (EPA 1988a).

The 1986 FFCA was amended by a Consent Agreement under Section 120 and 106(a) of CERCLA
(Consent Agreement) in order to achieve consistency with the operable unit concept and the
commitments of the RI/FS program without modifying the underlying objectives. The Consent
Agreement was signed on April 9, 1990 and became effective on June 29, 1990.

The Consent Agreement was then amended the next year to include revised schedules for completing
the RI/FS for the five operable units. This Amended Consent Agreement was signed on September 20
and became effective on December 19, 1991.

A pilot plant was completed in 1951 and was the first operational facility at the FEMP; a metals
fabrication plant (Plant 6) began operations in 1952. A sampling plant (Plant 1), the refinery (Plants 2
and 3), the green salt plant (Plant 4), two metals production plants (Plants 5 and 6), and recovery plant
(Plant 8) began operations in 1953. Plant 7, where uranium hexafluoride (UF,) was processed, and
Plant 9, the special products plant, began operations in 1954.

Production peaked in 1960 at approximately 10,000 metric tons of uranium (mtu) per year. A product
decline began in 1964 and reached a low in 1975 of about 1230 mtu. During the 1970s, consideration
was given to closing the FEMP; therefore, capital improvements and staffing were minimized. The
staffing level, which peaked at 2891 in 1956, slowly declined from 662 in 1972 to 538 in 1979. In
1981, the FEMP began planning to accommodate increased production requirements. Production
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levels significantly increased and there was a rapid staff buildup in many areas for several years. 1

Implementation of a major facilities restoration program followed. Then production ceased in the 2
summer of 1989 and plant resources were focused on a cleanup program. In June 1991, the FEMP 3
was officially closed as a federal production facility; however, the environmental studies and cleanup 4
activities continue. 5
Historically, a variety of chemical and metallurgical processes were utilized at the FEMP for the 6
manufacture of uranium products. During the manufacturing process, high quality uranium compounds 7
were introduced into the FEMP processes at several points. Impure starting materials were dissolved 8
in nitric acid and the uranium was purified through solvent extraction to yield a solution of uranyl 9
nitrate. Evaporation and heating converted the nitrate solution to uranium trioxide (UO,) powder. 10 .
This compound was reduced with hydrogen to uranium dioxide (UO,) and then converted to uranium 1
tetrafluoride (UF,) by reaction with anhydrous hydrogen fluoride. Uranium metal was produced by 12
reacting UF, and magnesium metal in a refractory-lined vessel. This primary uranium metal was then 13
remelted with scrap uranium metal to yield a purified uranium ingot. Various uranium metalworking 14
processes were also housed on the FEMP. 15
7

From 1953 through 1955, the FEMP refinery processed pitchblende ore from the Belgian Congo. 16
Pitchblende ore contains all progeny products of uranium decay and is particularly high in radium 17
content. No chemical separation or purification was performed on the ore prior to arrival at the 18
FEMP. Beginning in 1956, the refinery feedstock consisted of uranium concentrates (yellowcake) 19
from Canada and the United States. Canadian concentrates were not processed after 1960. In the 20
production of these concentrates, most of the uranium progeny had been removed; however, 21
radium-226 (Ra-226) remained in the yellowcake in amounts that varied with the process. 2
Small amounts of thorium were produced at the FEMP on several occasions from 1954 through 1975. 23
Thorium operations were performed in the metals fabrication plant, the recovery plant, the special 24
projects plant, and the pilot plant. The FEMP currently serves as the thorium repository for DOE and 25
maintains long-term storage facilities for a variety of thorium materials. 26
Large quantities of liquid and solid wastes were generated by the various operations at the FEMP. 27
Before 1984, solid and slurried wastes from FEMP processes were disposed of in the on-property 28
waste storage area. This area, which is located west of the production facilities, includes six low-level 29
radioactive waste storage pits; two earthen-bermed concrete silos containing K-65 residues, which are 30
high specific activity, radium-bearing residues resulting from the pitchblende refining process; one | 3
concrete silo containing metal oxides and one unused concrete silo; two lime sludge ponds; and a solid 2
waste landfill. The waste storage area is addressed under Operable Units 1, 2, and 4. 33
FER/OUZTR/AIK. WP758.1 07-12-92 14 1§
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Additional waste materials associated with uranium metals production are presently stored on property
in steel drums awaiting further processing or off-site disposal at approved facilities. These wastes
include oils, sludges, contaminated combustibles, filter cake, off-specification UF, or thorium
tetrafluoride (ThF,), reject UO,, and other process residues. The drums, which are inspected weekly,
sit on various pads and in warehouses. Contents of deteriorated drums are repackaged. Other wastes,
stored in drums on contained surfaces, include spent degreasing solvents and material contaminated
with polychlorinated biphenyls (PCBs).

The active and inactive flyash piles, addressed under Operable Unit 2, are located approximately 3000
feet south-southeast of the waste storage area. The active flyash pile is currently receiving flyash from
the FEMP coal-fired boiler plant. An area between and adjacent to the flyash areas, known as the
South Field, is believed to be the disposal site for construction and demolition debris and possibly
other types of solid waste from FEMP operations. The South Field is also being addressed as a waste
area under Operable Unit 2.

1.1.3 Site Investigations and Removal Activities

Several site investigations and some removal activities have been performed. Two of these
investigations and the ongoing removal actions that affect Operable Unit 2 waste areas are described
in the following sections.

1.1.3.1 Geologic Investigations
Geologic investigations of the area that surrounds and includes the FEMP have contributed substantial

information to the RI/FS process. Fenneman (1916) performed an extensive survey of the geology of
the Cincinnati area. This report describes in detail the interbedded limestone and shale bedrock and its
mantle of glaciofluvial and alluvial sediments that comprise the buried channel aquifers in
southwestern Ohio. Later investigators such as Durrell (1961) supported the earlier observations of
Fenneman. The shape of the buried channel aquifer was further refined by Watkins and Spieker
(1971) via geophysical surveys of the area around Fernald. More recent information includes various
maps of the geology of Hamilton and Butler counties, Ohio, and individual quadrangle maps of areas
located in those counties (Leow 1985; Vormelker 1985; Ford 1974; Swinford in preparation). Maps
showing the extent and age of glacial overburden in the study area have also been produced
(Brockman 1986), and the Soil Conservation Service has performed soil surveys of Butler and
Hamilton counties, Ohio (USDA 1980, 1982).

1.1.3.2 Environmental Surveys
For more than 10 years, the environment in and around the FEMP has been closely monitored by DOE

(Battelle et al. 1977; DOE 1985 and 1987), Oak Ridge Associated Universities (ORAU 1985), various
FEMP-related committees (WMCO 1986 and 1987; Fleming and Ross 1984), and various contracted
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groups (IT 1986; Weston 1986; Battelle 1981). The DOE and ORAU documents include
environmental impact assessments, RI/FS studies, and environmental surveys. Intemal reports of
studies by NLO and WMCO include the annual Environmental Monitoring Reports and the Aquifer
Contamination Control Reports (various authors 1965-present). These documents are available through
DOE. The contracted studies represent more comprehensive environmental sampling and analysis
programs and contain analytical results from a large number of groundwater, surface water, sediment,
soil, and air samples. The analytical constituents include radionuclides, organic compounds, metals,
and general water quality parameters. A sampling and analysis program to comply with RCRA
provisions is also ongoing at the FEMP.

1.1.3.3 Ongoing CERCLA Removal Actions
One removal site evaluation and three removal actions that directly impact Operable Unit 2 are

ongoing at the FEMP. The activities are:

* A removal site evaluation to investigate lead contamination in the South Field due to
spent ammunition in the firing range

» The Active Flyash Pile Control Removal Action
» The Inactive Flyash Pile/South Field Disposal Area Removal Action

» The Waste Pit Area Storm Water Runoff Control Removal Action

A removal site evaluation to assess lead contamination due to the firing range is currently being
prepared. In January and February 1992, vertical and horizontal soil borings were completed in the
western embankment of the South Field, just east of the FEMP running track. Soil samples were
analyzed for organic, inorganic, and radiological contaminants. This evaluation was initiated due to
concems that long-term use of the firing range may have resulted in significant lead contamination in
the South Field. The removal site evaluation will assess whether lead contamination is of a nature and
extent that a removal action must be initiated. The evaluation is scheduled to be completed by
September 30, 1992.

The specific objective of the Active Flyash Pile Control Removal Action, a time-critical removal
action, is to mitigate the potential for wind and water erosion of the existing Active Flyash Pile at the
FEMP site. This will be accomplished by implementing the following activities: (1) installation of a
silt trap made from permeable geotextile fabric around the toe of the flyash pile; (2) installation of a
wind barrier, made from high-density polyethylene, around the top perimeter of the pile; (3) alteration
of the active working surface to minimize the noncompacted area and to prevent an increase in the
maximum height of the existing pile; (4) minor regrading of the pile and compacting its nonworking
top surfaces; (5) application of water, foam, and binding type dust-control agents on the side slopes
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and top; and (6) providing periodic routine inspection and necessary maintenance identified during
inspection. Planning and design of the removal action began in December 1991. Implementation
began in June 1992 and is scheduled for completion in December 1992.

The Inactive Flyash Pile/South Field Disposal Area Removal Action consists of the installation of
waming signs and a chain-link barrier around the perimeter of the waste areas to control and limit
access. During the course of the removal action, walk-over radiation surveys were conducted over the
entire area to define those locations that should be delineated as regulated areas. Implementation
activities began in September 1991 and were completed by April 30, 1992. The report to EPA was
due June 30, 1992.

The Waste Pit Area Storm Water Runoff Control Removal Action, a nontime-critical removal action,
is a sequence of engineering controls being implemented to control, capture, and treat contaminated
storm water runoff from the waste pit area. In addition to Operable Units 1 and 4, the waste pit area
encompasses a portion of Operable Unit 2, the Solid Waste Landfill and the Lime Sludge Ponds. The
control measures will halt the runoff of surface waters to Paddys Run. Construction for the removal
action began in 1991.

1.2 WASTE STREAM DESCRIPTION

The following subsections provide a brief summary of the characterization of the waste materials for
each Operable Unit 2 waste area, based on RI data. Chemicals of potential concem for each of the
five waste areas in Operable Unit 2 are listed in Table 1-1. Concentrations of contaminants determ-
ined by the 1987 site characterization data in the waste at each area are presented in Appendix A.
Radionuclides, metals, cyanide, and organic compounds were detected in all areas.

Sample volumes for the treatability study came from archived drill cuttings stored on site in 55-gallon
drums. The drill cuttings were segregated by boring in the specific waste area from the most recent
sampling effort and were archived under RI/FS chain-of-custody protocols. The samples from the
drums represented a composite sample for that specific waste area. The treatability samples used for
the Lime Sludge Ponds were collected from near the locations where previous characterization samples

had been taken.

1.2.1 Solid Waste Landfill

The Solid Waste Landfill was organized into five individual cells, the adjacent original disposal area,
and an evaporation pond. The five cells are filled to capacity and no longer in service; a soil cover
has been placed over the cells and the original disposal area. The evaporation pond, which was used
for collecting storm water runoff, has been backfilled with soil.
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l The Solid Waste Landfill was used for the disposal of cafeteria waste, rubbish, and other types of 1
waste from nonprocess areas. Materials reportedly accepted include nonbumable and nonradioactive 2
l solid wastes generated on property, nonradioactive construction-related rubble, and double-bagged and 3
bulk quantities of nonradioactive asbestos (DOE 1988a; Weston 1987b). Construction rubble placed in 4
l the landfill and the soil used to cover exposed wastes may be contaminated with radionuclides (DOE 5
1988a). Use of the landfill was halted in early 1986. 6
l 1.2.2 Lime Sludge Ponds .
; The North Lime Sludge Pond is an unlined pond that receives spent lime sludge. It is approximately 8
' 90 percent filled and has a previously reported lime sludge depth of 6 to 8 feet as estimated by DOE 9
(1988).and 5 to 7 feet as reported by Weston (1988). This pond is partially covered with water that 10
I ranges from O to 7 feet in depth. The volume of water can vary, depending on plant operations and 1
precipitation. Spent lime sludge from FEMP water treatment operations, sludge from neutralization of 12
boiler plant blowdown, and coal pile storm water runoff (WEMCO 1989) are pumped to this pond and 13
l allowed to settle. 14
l The South Lime Sludge Pond is an unlined pond now overgrown with grass and shrubs. Borehole log 15
information (Weston 1988) indicates the depth of the South Pond to be approximately 11.5 feet. 16
I This pond has been inactive since the mid-1960s. 17
1.2.3 Active Flyash Pile 18
l This waste disposal area has received flyash resulting from the combustion of coal as part of the 19
FEMP boiler plant operations. Flyash from the mechanical and electrostatic precipitators is combined 20
I with bottom ash and hauled to the Active Flyash Pile. It has been reported but not documented that, 21
in the past, PCB- and uranium-contaminated waste oils were sprayed onto both flyash piles on a 22
periodic basis as a means of dust control (DOE 1988; Weston 1987). It has not been possible to px]
. verify if the uranium present in the piles is a result of this practice. 2
l 124 Inactive Flyash Pile 2

This disposal area received flyash from the FEMP boiler plant starting in 1951; building rubble (such 2%
as concrete, gravel, asphalt, masonry, and steel rebar) was also discarded at this site. The historical 7
! photographs indicate that disposal activity at this location ceased between 1964 and 1968. 28
] 1.2.5 South Field ' 29
The South Field is a large, heterogeneous area that overlaps the boundary of the Inactive Flyash Pile. 30
The South Field was reportedly used as a burial site for construction and demolition rubble and soils 3l
that may have contained low levels of radioactivity, including debris from the razing of the old 32
administration building. 3

27
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1.3 REMEDIAL TECHNOLOGY DESCRIPTION

1.3.1 Summary of Alternatives

The following sections discuss alternatives for each of the Operable Unit 2 waste areas. A comprehen-
sive description of these alternatives is contained in the final Initial Screening of Altematives Report
for Operable Unit 2 (DOE 1991). The alternatives listed represent those which remained after the
initial screening phase and are proposed for further analysis as part of the FS. The no-action
alternative (Alternative 0) was retained for each of the waste areas as a baseline for comparison only
and would involve no implementation of corrective action, although ongoing water quality monitoring
would continue. Alternatives dealing with perched groundwater have been dropped or curtailed since
this media has been assigned to Operable Unit 5. Alternative numbers remain the same as those used

during initial screening.

1.3.1.1 Solid Waste Landfill
Altemative 1. Containment
Under this alternative, the waste would remain in place. Access restrictions, monitoring activities,

capping, and runoff control would be implemented.

Alternative 5: Removal and Treatment of Waste and On-Property Disposal

This alternative combines access restrictions, monitoring, and runoff control with mechanical removal,
treatment, and on-property disposal of waste materials. The technologies proposed for waste
treatment are rotary kiln incineration followed by stabilization with a cement/flyash mixture, applying

a process similar to that used in producing concrete in a batch plant.

Altemative 6: Removal and Treatment of Waste and Off-Site Disposal
This alternative is identical to Alternative 5 except that the removed and treated waste would be

disposed of at an off-site location.

1.3.1.2 Lime Sludge Ponds

Alternative_1; Containment with In Situ Stabilization

Under this alternative the waste would be stabilized and remain in place, using shallow-soil-mixing
(SSM) technology. This involves the use of a device suspended from a crane to inject and mix the
lime sludges with a mixture of cement and flyash to produce a stabilized end product that could

support the weight of a cap. Access restrictions, monitoring activities, capping, and runoff control also
would be implemented.

Alternative 3: Removal and Treatment of Waste and On-Pererty Disposal
This alternative combines access restrictions, monitoring, and runoff control with mechanical removal,

treatment, and on-property disposal of waste materials. The technology proposed for waste treatment

FER/OU2TR/K.WP758.107-12-92 1-13 2 8
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is stabilization using a cement/flyash mixture and applying a process similar to that used in producing 1

concrete in a batch plant. 2
Alternative 4: Removal and Treatment of Waste and Off-Site Disposal 3
This alternative is identical to Alternative 3 except that the removed and treated waste would be 4
disposed of at an off-site location. 5
1.3.1.3 HFlyash/South Field Area 6
The Flyash/South Field area comprises three distinct waste areas: the Active Flyash Pile, the Inactive 7
Flyash Pile, and the South Field. The Inactive Flyash Pile is adjacent to the South Field; the Active 8
Flyash Pile is separated from the South Field by an unpaved road. 9
Alternative 1: Containment 10
Under this alternative the waste would remain in place. Access restrictions, monitoring activities, 1
capping, and runoff control would be implemented. 12
Altemative 5; Removal and Treatment of Waste and On-Property Disposal . 13
This altemative combines access restrictions, monitoring, and runoff control with mechanical removal, 14
treatment, and on-property disposal of waste materials. The technology proposed for waste treatment 15
is stabilization, using a mixture of cement and flyash and applying a process similar to that used for 16
production of concrete in a batch plant. 17
Alternative 6: Removal and Treatment of Waste and Off-Site Disposal ‘ 18
This alternative is identical to Alternative 5, except that the removed and treated waste would be 19
disposed of at an off-site location. : 20
1.3.2 Treatment Process and Scale : 21
This Operable Unit 2 treatability study focused on stabilization using cement and flyash; it did not 22
specifically address in situ stabilization. The following discussion is a generic overview of this 23
technology. Cement stabilization of waste involves the blending of portland cement (and possibly 2
other inorganic additives) with waste materials to produce a treated solid that has improved physical 25
properties with minimized leachability. The silicate compounds in cement react with water present in 26
the waste (or added to the mixture) to create hydrated silicate compounds that crystallize and 27
encapsulate waste particles. The cement constituents also react/interact with waste constituents to 28
reduce their solubility through precipitation, adsorption, or other chemical mechanisms. Initially, the 29
treated waste is a viscous, mortar-like material or wet solid, which cures and solidifies over time t0 a 30
concrete like material . The resulting stabilized waste is typically a solid monolith with low 3

29

FER/OU2TR/JK.WP758.107-12-92 1-14




FEMP-02TR-4-DRAFT
July 13, 1992

permeability to water, limited surface area, and sufficient physical strength and durability for land
disposal.

When waste materials are removed for processing, the process components include:

» Excavation, pumping, or other removal operations and transfer/transport of the waste to
the stabilization facility

« Pretreatment, such as blending wastes for uniform feed characteristics, removing
oversize material, or chemically converting certain waste constituents to compounds that
are more amenable to stabilization

- Blending of cement and other dry and potentially liquid additives with the waste using
appropriate mixing equipment; and storage, handling, and metering of the various
additives

» Transfer and placement of the treated waste followed by static curing to allow
cementing reactions to complete

» Transfer of cured material to disposal facility (if different from curing location)

1.3.3 Operating Features
The primary operating features of a cement stabilization process are associated with the formulation of

additives that are used to achieve the performance criteria as well as to meet other processing
requirements. Selection of the correct stabilization formula depends on the waste characteristics, the
concentration and chemical properties of the contaminants, and the interactions between the various
waste constituents and the additives. Additives are often used in conjunction with cement to tailor the
formula to deal with the various waste constituents that (1) would not be effectively stabilized
otherwise or (2) would interfere with the desired cement reactions and detract from the physical
properties that are ultimately achieved. Additives are also incorporated in stabilization formulas to
improve the physical properties of the mix. Additives include flyash, sodium silicates, cla);s, zeolites,
or other adsorbents, surfactants, and wetting agents. Water may be added to a formula if there is
inadequate moisture in the waste to react with the cement and other binders.

Flyash consists of silicate and aluminosilicate compounds similar to cement, which can react to form
hydrated silicates in the presence of water and calcium oxide (Ca0) or cement. Flyash reacts with the
CaO that is generated during the hydration of the cement, so it is often used as a primary ingredient
with cement in concrete construction and waste stabilization formulas. Flyash varies greatly in
composition, and its reactivity (which depends on the CaO content and particle size) varies
accordingly. Although flyash, particularly if it has low CaO, reacts much slower than portland cement,
it can reduce the permeability and improve the strength of concrete and cement-stabilized waste. It
also modifies the flow characteristics of the mix.
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Alkaline precipitation is a principal treatment mechanism that is generally relied on for application of
cement stabilization technology to heavy metal wastes. The CaO initially present in cement, along
with that produced during hydration reactions, results in an alkaline condition that tends to reduce the
solubility of some metals. Excess CaO in a partially or completely cured cement-waste mixture can
serve (as a buffer) to neutralize the acid content of a leaching solution. However, for metals that are
amphoteric (solubility increases at a pH both above and below some compound-specific minimum),
excess alkalinity can decrease the effectiveness of stabilization. Metals that are not effectively treated
by alkaline precipitation require alternative chemical mechanisms (such as precipitation as a silicate or
carbonate, or complexation or substitution reaction with the hydrated silicate matrix).

Generally, organic contaminants are not chemically reactive with the cement matrix, as many
inorganic compounds are. If such waste constituents represent a problem, additives that can adsorb
soluble organics or emulsify insoluble organics to enable incorporation in the cement matrix are
considered. '

The physical properties of the waste-additive mixture during and following treatment must also be
considered in the formulation of the correct stabilization mixture. Handling and placement of the
treated waste will be affected by the rate at which the cement reactions occur and by the initial
concentration and type of solids in the mixture. Flyash tends to reduce the viscosity of a fresh mix
because of its slow reaction. Special additives are used in concrete construction to control the setting
rate and physical properties of the fresh mix, and these additives could also be applied in waste
stabilization. The properties of the waste can also have a significant influence on properties of the
mix. Certain constituents may retard or accelerate the curing process. The type of processing system,
method of material transfer, and method of placement/disposal must be considered in making the final
choice of a stabilizing formula.

Another important consideration in assessing a waste stabilization process is the volume increase that
results from the addition of additives. Increased volume will require larger disposal facilities and
greater transportation effort.

Volatilization of contaminants during and following addition of cement can occur due to the increase
in temperature of the mix; cement hydration is an exothermic reaction. If the waste is acidic,
neutralization reactions that occur with the lime content of the cement or with added lime also are
exothermic. Volatile organics as well as certain volatile inorganics (e.g., ammonia) can be released
from the stabilization process or the mix during curing.

1.4 PREVIOUS TREATABILITY STUDIES AT THE SITE
There have been no previous treatability studies performed for Operable Unit 2 wastes.
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1.5 REPORT ORGANIZATION

1.5.1 Sections 1 through 4

Section 1 of the Treatability Study Report for Operable Unit 2 gives a brief description and history of
the FEMP, along with brief descriptions of the waste areas that comprise Operable Unit 2. The latter
part of Section 1 describes the alternatives that remain after completion of initial screening and
presents discussions of treatment process, scale, and operating procedures of this treatability study.
Section 2 presents the conclusions of this study and the resulting recommendations.

Section 3, Treatability Study Approach, includes discussions of test objectives and rationale,
experimental design and procedures, equipment and materials, sampling and analysis, data
management, and deviations from the Treatability Study Work'Pl_an for Operable Unit 2. Section 4
gives the results of the study and discusses data analysis and interpretations, data quality

_ assurance/quality control (QA/QC), costs and schedule for performing the treatability study, and key

contacts. The contents of Section 4 are discussed in greater detail at the beginning of that section.

1.5.2 Appendices
This treatability study contains six appendices that provide additional information. Appendix A

provides toxicity characteristic leaching procedure (TCLP) characterization data for the Operable Unit
2 areas. This appendix consists of tables presenting the raw waste data: Table A-1 contains the TCLP
radiological results; Table A-2 contains TCLP inorganic raw and spike-corrected data for the waste
materials; Table A-3 contains radiological data assembled for the RI; Tables A-4 and A-5 provide a
compilation of TCLP volatile and semivolatile organic compounds detected, respectively; Table A-6
contains the TCLP pesticide/PCB compounds detected; Table A-7 is a listing of the general chemistry
parameters; Table A-8 provides the validation qualifiers used for the characterization data; Tables A-9
through A-11 contain chemical summary statistical analyses; and Tables A-12 through A-14 contain
radiological summary statistical analyses.

Appendix B is a listing of the Clipper computer output listing the formulations, chemical analyses,
permeability, and UCSs. Clipper is a D-Base IV software package used to store and manipulate all of
the treatability study data and comments.

Appendix C contains the treatability sample analyses. This appendix is organized into tables following
a list of the qualifiers in Table C-1. Table C-2 contains the instrument detection limits; Table C-3
contains the modified TCLP (MTCLP) inorganic analyses; Table C-4 contains the TCLP inorganic
analyses; Table C-5 shows the radiological analyses; Tables C-6 and C-7 contain results for the
volatile and semivolatile organic analyses, respectively; Tables C-8 through C-10 contain raw chemical
summary statistical analyses; Tables C-11 through C-13 contain radiological summary statistical
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analyses; Tables C-14 through C-16 contain spike corrected chemical summary statistical analyses; and 1

Tables C-17 through C-19 contain spike and dilution corrected chemical summary statistical analyses. 2
Appendix D contains tables comparing the results of the treatability analyses to the leachate action 3
levels. Table D-1 is a listing of the action levels; Tables D-2 through D-5 contain ratios of the spike- 4
and dilution-corrected data divided by the leachate action levels. 5
Appendix E contains all standard and nonstandard operating procedures used in the treatability study 6
as well as the operating methods used for determining bulking factor, for determining UCS, for 7
entering data into laboratory notebooks, and for measuring permeability, shear strength and bulking 8
factor for nonsludge-type waste. 9
Appendix F contains an explanation for the limited number of tests performed on the South Field 10

wastes. n

W
&
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2.0 CONCLUSIONS AND RECOMMENDATIONS

2.1 CONCLUSIONS

The treatability study to investigate cement-based stabilization as a potential remedial technology for
Operable Unit 2 wastes has been completed. The test results met all the objectives identified in the
Treatability Study Work Plan. Section 4.1.3 summarizes the comparison of the objectives and
associated results. The results confirm that cement-based stabilization alternatives are technically
feasible for the subject wastes; the primary performance requirements related to contaminant
leachability and material strength were achieved. Secondary performance requirements of bulking
factor and permeability were measured. Empirical formulas for bulking factor as a function of
reagents were determined.

Leaching tests performed on stabilized waste samples showed that the concentrations of all .
contaminants of current or proposed potential concern were below, and generally well below, the
TCLP and leachate action level criteria, with the exception of beryllium. For most stabilized samples,
the beryllium concentration in the leachates is between 10 and 10 risk level. A comparison of
leaching data between waste before and after stabilization indicates that certain metals that exceeded

toxicity characteristic (TC) regulatory limits and the leachate action levels were effectively treated
through stabilization.

UCS criteria were achieved for each waste area using a variety of stabilization formulas. A range of
stabilization reagent loadings were determined to achieve these strength goals.

The treatability test results demonstrated that the stabilized waste samples that met the UCS criteria
also had very low (e.g., 10”7 cm/s) water permeability.

The increase in volume resulting from cement stabilization varied considerably and was substantial,
depending on the waste and the specific additives used in the formula. The Solid Waste Landfill,
Lime Sludge Ponds, and the South Field formulations that resulted in stabilized waste meeting
leaching and UCS performance criteria produced volume increases of at least 20, 110, and 105
percent, respectively. Much higher volume increases resulted from other formulas that also met the
leaching and strength criteria. The actual values for each of the samples is included in the database
printouts in Appendix B.

Evaluation of the shear strength and pocket penetrometer data for all of the formulas tested (Appendix
B) shows that the stabilized waste is processable within 10 minutes of mixing (negligible shear
strength) but hardens to a penetration resistance >4.5 tons per square foot (tsf) at 24 hours.
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None of the reactions were highly exothermic or violent (waste form temperature rises were usually
below 1°C). No bubbles were noticed, nor were there any detectable amounts of gas liberated during
the mixing or curing processes. The moisture content of the waste-reagent mixtures was initially about
28 t0 32% (to achieve a paste-like consistency) and decreased by about 4 to 8% during the 28-day
curing period.

The varied statistical data analysis techniques applied to the test results to determine the relationships
between the different reagents and the performance results indicated that increasing portland cement .
dosage always improved performance as measured by UCS. Dosage of other reagents produced
different effects depending on the reagent and the waste. FEMP flyash did not appear to be very
functional as a substitute in formulations for portland cement.

The results of this study will serve as input for the fate and transport modeling to be performed for the
Operable Unit 2 FS and will provide important information to support the remedial alternative
evaluation process.

2.2 RECOMMENDATIONS

Before implementation of this technology, remedial design work using vendor-specific equipment
needs to be conducted. Pilot-plant studies to determine the effect of sample heterogeneity and vendor-
specific reagent characteristics need to be performed. It is also recommended that further tests be
performed to determine what effect the addition of water has on the strength and long-term stability of
the treated waste.

In this study, enough water was added to make the waste and reagent mixture into a paste that could
be easily mixed and fluid enough to add to the mold for curing. The moisture content of the mixture
ranged from approximately 22 to 45 percent. The optimum water addition to maximize the UCS was
not determined. Additional tests with the desired formula(s) may be done to determine the appropriate
range of water additions to maximize the UCS.

Attapulgite and clinoptilolite were added to decrease the leachability of metals in the treated waste.
Analysis of the treatability data, however, indicates that the leachability is below the anticipated
leachate action levels for the site, so addition of these reagents should not be necessary. Also, the
addition of these reagents may have a detrimental effect on the UCS. It is therefore recommended that
a larger-scale test with no addition of attapulgite and clinoptilolite be performed to prove that there is
not a leachability problem.
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3.0 TREATABILITY STUDY APPROACH

3.1 TEST OBJECTIVES AND RATIONALE

Under Section 121(b) of CERCLA as amended by SARA, the EPA is required to evaluate remedial
actions that "permanently and significantly reduce the volume, toxicity, or mobility of the hazardous
substances, pollutants, and contaminants." To this end, treatability studies provide valuable site-
specific data necessary to support CERCLA remedial activities when treatment is proposed as part of
one or more remedial alternatives. Treatability studies serve two primary purposes: to aid in the
selection of the remedy; and to aid in the implementation of the selected remedy.

As stated in EPA’s "Handbook for Remedial Action at Waste Disposal Sites” (EPA 1985) stabilization

.and solidification refer to treatment processes that are designed to accomplish one or more of the

following results: (1) improve the handling and physical characteristics of the waste, as in the sorption
of the free liquids; (2) decrease the surface area of the waste mass across which transfer or loss of
contaminants can occur; and/or (3) limit the solubility of any hazardous constituents of the waste by
pH adjustment or sorption phenomena. For purposes of this report, the term stabilization will be used
to describe the treatment technology evaluated herein.

The purpose of this treatability testing program is to develop data to assess the performance of various
stabilization reagents on Operable Unit wastes. The study is designed to demonstrate whether
stabilization can achieve desired material strength and leachability attributes. Quantitative data
produced by this study will provide required input for geochemical and other computer modeling of
groundwater contaminant transport. The results of the contaminant transport modeling will be used to
quantitatively assess the relative effectiveness of the removal and nonremoval alternatives evaluated
during the FS. These comparisons (which will be performed in the detailed analysis of altemnatives)
will include an analysis to determine whether applicable or relevant and appropriate requirements
(ARARs) for groundwater are being met for each of the various altematives being studied. Long-term
risks to human health and the environment will also be compared.

The study is composed of two parts: preliminary phase (to) support remedy screening) and advanced
phase (to support remedy selection). The preliminary phase involves evaluating a range of stabiliza-
tion mix formulas that meet the proposed strength and leaching criteria. The advanced phase involves
performing TCLP analyses on stabilized waste using representative formulas determined in the
preliminary phase. The data resulting from this treatability study will be used to support the FS
through comparison of leachate test results from the advanced phase testing with leaching results from
tests performed on representative samples of unstabilized Operable Unit 2 wastes. The data will also
support the FS by establishing or identifying the following:
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Confirmation of technology applicability to Operable Unit 2 waste
Compliance of technology with ARARs

Analytical results to be used for fate and transport modeling
Leachability data to support residual risk calculations

Refinement of process requirements for cost estimation purposes
Initial database for use in subsequent remedy design studies

3.1.1 Remedial Action Objectives
Remedial action objectives (RAOs) include medium-specific cleanup goals for protecting human health

and the environment. They address the contaminants of concemn as well as exposure routes and
receptors identified in the baseline risk assessment. The primary purpose of RAOs is to ensure site-
wide compliance with:

* Chemical-specific ARARs and guidance to be considered (TBC)

o EPA guidance for risk to public health from hazardous substances

s Regulatory standards for control of radiation exposure and radioactive contamination in
the environment

The RAOs for Operable Unit 2 must cover all radiological and chemical constituents. Alternatives for
remediation must meet airborne RAOs as well as drinking water RAOs. The RAOs presented in
Figure 3-1 include the following:

o Waste

o Air

e Soil

e Sediment

« Surface water
¢ Groundwater

3.1.2 EPA Guidance

The EPA’s "Guide for Conducting Treatability Studies Under CERCLA" (EPA 1988d) outlines a
three-tiered approach to conducting treatability studies for a Superfund site. The original interpretation
of the approach can be seen in Figure 3-2. The remedy evaluation phase of the RI/FS, in accordance
with the EPA guidance, may require three tiers of treatability testing:

* Remedy screening
» Remedy selection
» Remedy design

The three levels of treatability testing are divided into pre-Record of Decision (ROD) and post-ROD
studies. The remedy screening and remedy selection testing are pre-ROD studies, and the remedy
design studies are post-ROD. Figure 3-3 reflects an updated approach recommended by de Percin,
Bates, and Smith of EPA in their article "Designing Treatability Studies for CERCLA Sites: Three
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Critical Issues,” (de Percin et al. 1991). Figure 3-3 illustrates these three levels of treatability testing
and how this treatability study compares with these requirements.

Pre-ROD treatability studies provide the critical performance and cost data needed to evaluate all
potentially applicable treatment altematives and select an altemative for remedial action based on the
nine FS evaluation criteria. The detailed analysis of alternatives phase of the FS follows the
development and screening of altematives and precedes the actual selection of a remedy in the ROD.
During the detailed analysis, all remedial altemnatives are evaluated based on the nine FS evaluation
criteria. These criteria are as follows:

» Overall protection of human health and the environment

¢ Compliance with ARARs

» Long-term effectiveness and permanence

¢ Reduction of toxicity, mobility, or volume through treatment
» Short-term effectiveness

« Implementability

» Cost

« State acceptance

o Community acceptance

These criteria are described in detail in "Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA" (EPA 1988).

Remedy screening is the first step in the tiered approach. Its purpose is to determine the feasibility of
a treatment alternative for the contaminants/matrix of interest. Typically, these tests are conducted
under conditions that are favorable to the technology. These small-scale studies are designed to
provide a qualitative evaluation of the technology and are conducted with minimal levels of QA/QC.
Tests conducted under this tier are generic in nature (not vendor specific). If the feasibility of the
treatment cannot be demonstrated, the altemative generally should be eliminated at this time.

The remedy selection tier of the treatability study program is designed to determine whether a
treatment altenative can meet the operable unit’s cleanup criteria and at what cost. The purpose of
this tier is to generate the performance and cost data necessary for remedy evaluation in the detailed
analysis of alternatives phase of the FS. The cost data developed in this tier should support cost
estimates of +50 percent to -30 percent accuracy. The FS cost estimate for Operable Unit 2 will be
based on the effective formulation determined from this study. The performance data will be used to
determine whether this technology will meet ARARs and cleanup goals. Remedy selection studies
are typically small scale, incorporating generic tests using bench- or pilot-scale equipment in either the
laboratory or the field. The study costs are higher than those encountered in the remedy screening tier
and longer durations to complete. The levels of QA/QC are moderate to high, because the data from
these studies will be used to support the ROD.
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In the post-ROD remedy design tier treatability study, detailed scale-up design, performance, and cost
data are generated to implement and optimize the selected remedy. Remedy design studies are
performed afier the ROD, usually as part of the remedy implementation. These studies are performed
on full-scale or near full-scale equipment, for the purpose of generating detailed, scale-up design and
cost data. These studies should focus on optimizing process parameters, and is not a part of this
treatability study. Remedy design studies require moderate to high QA/QC and are typically vendor
specific.

This report covers the remedy Screening and remedy selection tiers of the treatability studies as
described in the EPA guidance. The remedy screening is performed in the preliminary phase and the
remedy selection is performed in the advanced phase treatability study.

3.1.3 Treatability Study Description
The primary goal of the treatability study is to support remedy selection during the FS by provi‘ding

data about the waste treatment under consideration. This information is used in conjunction with other
aspects of the proposed alternatives’ designs to select the most promising treatment technologies for
further consideration.

Tests used to determine whether a waste/additive formula was acceptable were: UCS, MTCLP, and
TLCP. The UCS and MTCLP were used in the preliminary phases; TCLP was used in the advanced
phases. MTCLP, a modified version of the TCLP, is described in Appendix E of the Work Plan. The
number of tests or experiments performed is shown in Table 3-1.

The goal of each phase was to identify at least six formulas that would pass the above tests. Stage 2
was included in the Work Plan to allow for testing of additional formulas in the event that Stage 1 did
not produce enough successful formulas. Stage 2 was performed for the Lime Sludge Ponds. Stage 2
also would have been required for the South Field, but verbal approval was given by the EPA on
December 3, 1991, to relax the six-sample UCS requirement for the South Field. Only four met the
preliminary phase requirement.

Wastes used in the treatability study were collected at the FEMP and shipped to the treatability
laboratory. Treatability samples were mixed and tested as described in Section 3.2. Flyash from the
active and inactive piles was included as reagents because flyash typically has pozzolanic properties.
Other additives or reagents used were portland cement, sodium silicate, clinoptilolite, and attapulgite.
Sodium silicate was added to increase the strength and rate of set of the stabilized material, and
attapulgite and clinoptilolite were added to reduce leachability.

Other tests or measurements made during sample preparation include pH and Eh (oxidation/reduction
potential) of the untreated and treated wastes.
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The radiological and chemical constituents analyzed for in the preliminary phase are listed in Table 3-2;
those for advanced phase analyses are listed in Table 3-3.

3.1.3.1 Specific Treatability Actions for Individual Waste Units Within Operable Unit 2

Solid Waste Landfill

Alternative S included rotary kiln incineration before stabilization. Samples of landfill waste were
incinerated to ash (ashed) in a laboratory furace in order to generate samples for stabilization studies.
The waste samples were weighed upon receipt and certain types of materials (e.g., rubber or metallic
fragments) that required segregation before ashing were weighed both before and after ashing so that
the reduction in mass could be estimated. The ash was mixed with other reagents and the analyses
were performed as discussed in Section 3.2.

Lime Sludge Ponds
Lime sludge waste was mixed with other reagents and the analyses were performed as discussed in

Section 3.2.

South Field
South Field waste was mixed with other reagents and the analyses were performed as discussed in
Section 3.2.

Active and Inactive Flyash Piles )
Specific tests involving stabilization of FEMP flyash/bottom ash alone were not included as part of

this study, because FEMP flyash (from the Active Flyash Pile) is being used as one of the reagents.
Should this reagent mixture prove effective for Operable Unit 2 (and/or other operable units), it is
likely that a substantial quantity of FEMP flyash will be utilized in the stabilization of Operable Unit 2
and/or other operable unit wastes. Waste from the Inactive Flyash Pile also is being considered for the

study (on a more limited scale) and is a potential source, should the Active Flyash Pile be depleted. It

is noteworthy that ash from the Active Flyash Pile is being examined for potential use as an additive
for treatment of Operable Units 1 and 4 wastes (for cement stabilization and vitrification technologies)
and as an additive in controlled density flow (CDF) material (used in backfill and slope -stability
applications). Should any of these technologies prove viable, the need for stabilization of FEMP
flyash may become nonexistent.

3.1.3.2 General Selection Criteria

Treatability
The most promising formulas for cement stabilization will have UCS values of approximately 500 psi

after a 28-day curing period, relatively low permeability, and minimal volume increase relative to the
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TABLE 3-2
CHEMICAL, RADIOLOGICAL, AND PHYSICAL INFORMATION
TO BE ACQUIRED IN THE PRELIMINARY PHASE
Modified TCLP List for Cement Stabilization
Metals Radiological Parameters
Arsenic (As) Uranium by IC3
Barium (Ba) Gross alpha
Cadmium (Cd) Gross beta
Chromium (Cr)
Lead (Pb)
Mercury (Hg)
Selenium (Se)
Silver (Ag)
Physical parameters
Bulking factor
Temperature rise .
Unconfined compressive stren
Shear strength
3on chromatography
312 47
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other formulas investigated in the study. The 28-day curing period is based on standard concrete
industry design and construction practices (Troxell et al. 1968). The curing period is also specified in
the Nuclear Regulatory Commission Technical Paper on Waste Form (NRC 1991).

Feasibility Study

The best technology will be determined by comparing multiple criteria during the detailed analysis of
alternatives.  The relationship between the data generated during treatability studies and the FS
evaluation criteria is shown in Table 34 and discussed below:

« Data generated from UCS and leachability testing under this study will be used for
evaluating overall protection of human health and the environment and compliance with
ARARSs in the FS.

» Treatability testing that relates to a technology’s long-term effectiveness and permanence
includes its UCS for handling and disposal purposes; its leachability as measured by
TCLP; and the extent to which it transmits water, based on permeability. The waste
form also influences long-term stability.

e The ability of a technology or formula to reduce the toxicity, mobility, or volume will
be measured by indicators such as bulking factor for volume determination, leachate
analysis for toxicity determinations, and permeability for mobility reduction.

« Short-term effectiveness is impacted primarily by bulking factor (an indicator of the
volume of treated waste that must be handled and disposed of) and performance of the
specific technology chosen.

» The implementability of a particular technology is influenced by the volume of waste to
be handled as measured by bulking factor, shear strength, and temperature rise, and by
the waste form itself. As with implementability, cost is impacted by the technology
selected and the volume of waste to be treated.

» The final two evaluation criteria, state and community acceptance, are influenced by the
results of all the data and by the other seven criteria.

Additional information on use of evaluation criteria and treatability data in the feasibility study process
can be found in "Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA" (EPA 1988).

3.14 _Leachate Action Levels

Leachate action levels are developed to act as reference points for evaluating treatability data and are
designed to be protective of human health and the environment and to comply with ARARs. They are
developed early in the process and are based on readily available information (EPA 1991a). These
action levels are used by engineers as design criteria dﬁﬁng development and selection of remedial
alternatives. Leachate action levels are a subset of RAOs that are site-specific (qualitative goals that
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define the extent of cleanup required to achieve a CERCLA response action) (EPA 1988). RAOs
address contaminants of concern, media of concern and potential exposure pathways as well as
leachate action levels.

Leachate action levels are chemical-specific, medium-specific numerical concentration limits that
should address all contaminants and all pathways found to be of concem during the baseline risk
assessment process. Remediation goals are defined in the National Contingency Plan (NCP) at
40CFR300.430(3)(2)(1). Leachate action levels are based on readily available environmental or
health-based ARARs that would be TC regulatory levels for leachate. TC regulatory levels do not
exist for many chemicals in Operable Unit 2 waste areas, so risk-based leachate action levels were
developed.

A single set of initial leachate action levels was developed for all operable units at FEMP. Because
the initial levels are general for the site (not operable unit-specific) they are based on general default
exposure pathways and equation assumptions recommended in Vol. 1 of EPA’s Risk Assessment
Guidance for Superfund (EPA 1991a), and the exposure parameters presented in the Risk Assessment
Work Plan Addendum (DOE 1992).

Leachate action levels were developed based on the potential for chemicals to leach into the bedrock
aquifer or a receiving surface water body, thus equating water in the shallow zones to "leachate.”
Leachate is regulated by the EPA under 40CFR261 with the use of the TC regulatory levels. TC
regulatory levels are based on the acceptable drinking water concentrations multiplied by a dilution
attenuation factor (DAF) which accounts for the degree of attenuation and dilution that a compound is
expected to undergo during transport to the drinking water aquifer or receiving stream (EPA 1986c).
The default DAF for developing TC regulatory levels is 100. To develop risk-based leachate action
levels, acceptable groundwater concentrations were multiplied by 100. Acceptable groundwater
concentrations were determined with the following equations, the same used to develop leachate
action levels for drinking water. ‘

For noncarcinogens, the exposure equation is:

C. = (THDBW)AT)(365 days/yr)(EF)ED)[(1/RID)(IR,)]

where
C., = Leachate action level concentration in water (mg/L)
THI = Target Hazard Index (0.20)
=  Oral reference dose (mg/kg/day) (chemical-specific)
BW = Adult body weight (70 kg)
AT = Averaging time (ED x 365 days)
EF = Exposure frequency (350 days/yr)
FER/OUZTR/JK. WP758.3/7-13-92 3-16 5
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ED
IR,

Exposure duration (70yr)
Daily water ingestion rate (2L/day)

For chemical carcinogens, the exposure equation is:

C. = (TRY(BW)(AT)(365 days/year)/(ED)YEPF)[(SF)(IR,)]

where
C, = Leachate action level concentration in water(mg/L)
TR = Target risk (1 x 10° and 1 x 109).
BW = Adult body weight (70kg)
AT = Averaging time (ED x 365 days)
EF = Exposure frequency (350 days/yr)
ED = Exposure duration (70yr)
SF, = Oral slope factor (mg/kg/day)’ (chemical specific)
IR, = Daily water ingestion rate (2L/day)

For radionuclides, with the exception of radon, the exposure equation is:

G = (TRY(EF)ED)SF))(R,)

where
C., = Leachate action level concentration in water (pCi/L)
TR = Targetrisk (1 x 10% and 1 x 109).
EF = Exposure frequency (350 days/yr)
ED = Exposure duration (70yr)
SF, = Oral slope factor (risk/pCi)
IR, = Daily water ingestion rate (2L/day)

In developing risk-based leachate action levels, target cancer risk levels were established for
carcinogens and a target hazard quotient (THQ) and target hazard index (THI) (the sum of the THQs)
was established for noncarcinogens. EPA suggests a default target risk of 10° (EPA 1991b). This
risk, 10, is used as a target risk for the FEMP leachate action levels. In addition, leachate action
levels also have been developed using a target risk of 10°°, which falls within the acceptable range
under CERCLA of 10* 1o 10%.

For noncarcinogenic toxicants, the EPA indicates that the cumulative site hazard index (HI) should be
less than 1. However, while total noncancer risk cannot exceed an HI of 1, no direct guidance is
available on apportioning the allowable level among the various chemicals in the various
environmental media. The most applicable regulatory guidance comes from the Office of Drinking
Water, which in calculating maximum contaminant level goéls (MCLGs), uses a relative source
contribution (RSC) factor to account for the contribution from other sources of exposure (EPA 1989b).
If sufficient data are not available to evaluate the drinking water exposure relative to other exposures,
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3527

14

15

16

17

18
19

B ] R B8 R 8 8

2

8

31

32

33

35



FEMP-02TR-4-DRAFT
July 13, 1992

the Office of Drinking Water assumes other exposures account for 80 percent of the total, leaving 20
percent for water. Thus the default RSC is 20 percent (0.20).

This method can be adapted to the development of leachate action levels for noncarcinogens.
Because it is not known what additional sources are contributing to total exposure, the default RSC of
0.20 will be used to develop individual chemical/media-specific leachate action levels, helping to
ensure that the total HI from each exposure does not exceed 1. Thus, the THQ for medium-specific,
noncarcinogenic effects will be 0.2, helping to ensure that the THI is less than or equal to 1, as
recommended by EPA (1991a).

Leachate action levels are based on drinking water exposures. In addition, under the RCRA program
the regulatory level identifies as hazardous waste any solid waste that produces a leachate, using the
TCLP analysis, that exceeds specified threshold concentrations listed in 40CFR261.24. TC regulatory
levels are based on the acceptable drinking water concentrations multiplied by the dilution attenuation
factor (DAF), which accounts for the degree of attenuation and dilution that a compound is expected
to undergo during transport in the aquifer to a human receptor at a downgradient drinking water well
(EPA 1986).

Risk-based and ARAR-based acceptable drinking water concentrations are used to develop leachate
action levels. Groundwater concentrations are multiplied by the default DAF of 100 (EPA 1986a) to
develop leachate action levels. Leachate action levels are given in Appendix D, Table D-1.

3.1.5 Performance Obijectives and Desired Data
Specific test objectives were established to evaluate the performance of the various stabilization

mixtures in the areas of leachability, UCS, and final waste form volume. These objectives were used
to determine whether a particular reagent mixture produced an acceptable waste form. The specific
objectives of the preliminary and advanced treatability phases were:

« To develop a database of leachate concentrations of hazardous and radioactive materials
for various combinations of stabilized waste forms

e To develop a database of stabilization reagents and relative quantities required to
minimize leachable concentrations of radionuclides and HSL constituents from the final
waste form

e To establish the proof of process and applicability of the selected stabilization
technology

e To screen a large number of parameters and identify those that will be critical for future
bench-scale studies

o To determine an envelope of cement stabilization reagents and relative quantities
required, so that the final waste form achieves a-UCS of approximately 500 psi.
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* To minimize the final volume of treated waste

« To provide data for use in the FS to estimate the volumes of treated waste that will be
generated by each process

» To develop preliminary reagent mixtures for use in future treatability studies
» To provide information for the development of preliminary cost and design data for the FS

» To provide leaching characteristics of stabilized and unstabilized waste for use in fate
and transport modeling using results obtained from the TCLP

e To develop the following preliminary process parameters for use in future treatability
studies: (1) shear strength, (2) waste form temperature rise, (3) general description of
waste before and after reagent addition, (4) permeability of stabilized waste, (5)
percentage of water in the waste, (6) pH of the leachate solution, and (7) information
about amounts of off-gassing during mixing or curing.

» To provide the chemical and radiological data specified by Table 3-3

3.1.6 Data Quality Objectives

Concentration-based performance objectives and the resulting testing phase are driven by the
remediation goals (RG) established for the site. Data quality objective (DQO) analytical levels are
defined in EPA’s "Guide for Conducting Treatability Studies Under CERCLA" (EPA 1989d). This
guidance states that the requisite analytical levels are dictated by the types and magnitudes of decisions
to be made based on the data and objectives of the screening. A description of the analytical levels is
presented in Table 3-5 (an excerpt from the EPA’s guide).

Data quality needs are used to establish DQOs. The implementation of an appropriate QA/QC
program is required to ensure that data of known and documented quality are generated. DQOs will
define the QA/QC level for the treatability testing and analysis. Table 3-6 is a list of tests and
associated DQOs for chemical stabilization; SOPs and nonstandard test methods are described in
Appendix E.

3.2 EXPERIMENTAL DESIGN AND PROCEDURES

3.2.1 Preliminary Phase (Stage 1)

There are many unknown variables in the activity levels of the Operable Unit 2 waste, as well as the
performance of the proposed reagents with the waste. A matrix of experimental tests was created to
decrease the number of formulas, based on their effectiveness in treating the waste. The treatability
study provided a range of formulas for the stabilization technology, which will be evaluated during the
remedial design phase. If the test results indicated that a particular combination of reagents would not
produce the desired results, then that formula was eliminated from consideration. The most effective
formulas will be used during the FS process to estimate the cost of the technology being evaluated.

$)
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TABLE 3-§

SUMMARY OF ANALYTICAL LEVELS

Level 1
Type of analysis Field screening or analysis with portable instruments.
Limitations Usually not compound-specific, but results are available
in real time. Not quantifiable.
Data quality Can provide an indication of contamination presence. Few QA/QC requirements.
Level I1
Type of analysis Field analysis with more sophisticated portable instruments or
mobile laboratory. Organics by GC; inorganics by AA, ICP, or XRF.
Limitations Detection limits vary from low parts per million to low parts per
billion. Tentative identification of compounds. Techniques/instruments limited
mostly to volatile organics and metals.
Data quality Depends on QA/QC steps employed. Data typically reported in concentration
ranges.
Level 111
Type of analysis Organics/inorganics performed in an off-site analytical laboratory.
May or may not use CLP procedures. Laboratory may or may not be a
CLP laboratory. ’
Limitations Tentative compound identification in some cases.
Data quality Detection limits similar to CLP. Rigorous QA/QC.
_ Level IV
Type of analysis HSL organics/inorganics by GC/MS, AA, ICP. Low parts-per-billion detection
limits. CLP analysis.
Limitations Tentative identification of non-HSL parameters. Validation of laboratory results
may take several weeks.
Data quality Goal is data of known quality. Rigorous QA/QC.
Level V
Type of analysis Analysis by nonstandard methods.
Limitations May require method development or modification. Method-
specific detection limits. Will probably require special lead time.
Data quality “Method-specific

Source: EPA, "Guide for Conducting Treatability Studies under CERCLA," December 1989.
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Tables 3-7 through 3-9 present the formulas used in Stage 1. In Stage 1, 12 formulas were prepared
for the Solid Waste Landfill, 16 formulas were prepared for the Lime Sludge Ponds, and 12 formulas
were prepared for the South Field. A run number was assigned to each formula (the recipe for a
treatability sample) as a convenient way of tracking the samples. Samples from the Operable Unit 2
Active Flyash Pile were utilized in this study for resource recovery purposes. The overall volume
increase for Operable Unit 2 can be minimized by using this source of material for stabilization. For
comparative purposes, some samples of inactive flyash were substituted for active flyash. Generally,
water/cement ratios were approximately 0.3, and flyash/cement ratios ranged from 2 to 4. Because of
differing moisture contents and other constituents, the amount of water added depended on the waste
form.

To prepare the waste from each area for the treatment process, it was sieved through 0.375-inch mesh,
and obvious debris was removed. The waste was then ground up and sieved through 0.187-inch mesh
and mixed with the stabilization reagents in a planetary mixer. Water was added until the mixture
became soft and paste-like (the amount of water added was recorded). A description of the waste also
was recorded, before and after mixing, and observations as 1o vapor or gases generated during the
mixing were also noted. Shear strength was measured using a Torvane within 10 minutes of the end
of the mixing. Temperature rise, moisture content of the treated mixture, pH, and Eh were measured.
The treated mixture was then poured into two 2-inch by 4-inch cylindrical plastic molds and a plastic
cup to approximately one-third capacity. They weré compacted using a vibrating table for one minute,
and this procedure was repeated twice until the containers were full. The mold surfaces were
flattened, and the containers were sealed with lids and taped shut. The mixture in the cup was tested
for penetration resistance after 1, 3, 7, and 14 days, using a pocket penetrometer. Photographs of the
treated mixtures and molds were taken. The treated samples in the molds were then allowed to cure
at ambient temperature. After 28 days (Troxell et al. 1968), one of each set of two test cylinders was
cut open, and the solidified material was subjected to UCS tests, as per SOP TDL 1109. If fewer than
six formulas for each waste stream were judged to be successful, then Stage 2 (see Section 3.2.2) was
initiated and new formulations were prepared (with higher loadings of portland cement) before
proceeding to the advanced phase where samples were subjected to TCLP and permeability testing. In
practice, this was done only for the Lime Sludge Ponds, for which nine additional mixtures were
prepared. Only four formulas from the South Field met the UCS criteria; however, new formulas
were not prepared for Stage 2 since EPA verbally approved using only the four formulations from
Stage 1. A flow chart of the overall testing process is shown in Figure 3-4, and details of the waste-
reagent mixing procedure are in Appendix E.

3.2.1.1 Solid Waste Landfill Ash

Before sieving, the waste from the solid waste landfill was placed in a furnace for two hours at
approximately 200°C and then for two more hours at 550°C. This ashing process, conducted in accord-
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TABLE 3-7
SOLID WASTE LANDFILL ASH, PRELIMINARY STAGE I
Constituents for Stabilization Per Sample in Grams
Type I Attapulgite and
Waste Portland FEMP Sodium Clinoptilolite
Run No. (Ash) Cement Flyash Silicate Each Water Required
1 300 75 150 0 15 194.5
2 300 75 150 15 0 154
3 300 75 150 15 15 157
4 300 75 75 0 15 170
5 300 75 75 15 0 142.5
6 300 150 150 0 5 160
7 300 150 150 15 0 170
8 300 150 75 0 5 140
9 300 150 75 15 0 150
10 300 45 90 0 3 145
11 300 45 90 9 0 127.5
12 300 45 90 9 3 135
3.24 )
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TABLE 3-8
LIME SLUDGE PONDS WASTE, PRELIMINARY STAGE I
Constituents for Stabilization Per Sample in Grams
Type I Attapulgite and
Portland FEMP Sodium Clinoptilolite
Run No. Waste? Cement Flyash Silicate Each Water Required
1 300 75 150 0 15 108
2 300 75 150 15 0 75
3 300 75 150 15 15 1185
4 300 75 75 0 15 119
5 300 75 75 15 0 75
6 300 150 150 0 15 100
7 300 150 150 15 0 90
8 300 - 150 75 0 15 140
9 300 150 75 15 0 75
10 300 45 90 0 9 | 90
11 300 45 90 9 0 .50
12 300 45 90 9 9 80
13 300 150° 150 0 15 130
14 300 150° 150 15 0 100
15 300 75b 75 0 0 100
16 300 75b 75 15 15 105
awet weight of waste
bPortland Type I cement
FER/OU2.5/WP758.3-8/07-13-92 3-25
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TABLE 3-9
SOUTH FIELD WASTE, PRELIMINARY STAGE 1
Constituents for Stabilization Per Sample in Grams
Type I Attapulgite and
Portland FEMP Sodium Clinoptilolite
Run No. Waste? Cement Flyash Silicate Each Water Required
1 300 75 150 0 15 200
2 300 75 150 15 0 180
3 300 75 150 15 15 180
4 300 75 75 0 15 225
5 300 75 75 15 0 150
6 300 150 150 0 15 225
7 300 150 150 15 0 165
8 300 150 75 0 15 225
9 300 150 75 15 0 180
10 300 75 150P 0 9 195
1 300 75 150° 9 0 180
12 300 75 150° 9 9 195
Awet weight of waste
bSubstitute flyash from inactive pile for flyash from the active pile
3-26 61
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INCINERATION OF Preliminary
SOLID WASTE LANDFILL WASTE
STAGE |
2 MOLDS/FORMULATION
SHEAR STRENGTH
j & TEMPERATURE RISE
BULKING FACTOR
/
MTCLP | UCS TEST
STAGE Il Prelimina
SAMPLES ‘o 2 MOLDS/FORMULATION reliminary
MEET UCS I
REQUIREME SHEAR STRENGTH
& TEMPERATURE RISE
YES !
BULKING FACTOR
SAMPLES
MEET LEACHING \_NO UCS TEST
REQUIREMENTS
MTCLP
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-
TCLP MINIMUM OF 8 Advanced
FORMS/WASTE TYPE
A
g PERMEABILITY o RADON EMISSIONS * o RADON LEACHING* !
g NOTE P ST
§ * * OPTIONAL PHASE - WAS NOT REQUIRED BECAUSE COMBINED
g Ra-226 & Ra-228 WAS BELOW 15 pCi/g.

FIGURE 3-4. FLOW CHART OF TREATABILITY TESTING FOR OPERABLE UNIT 2
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ance with American Society of Testing and Materials (ASTM) 2974-87, was not intended to directly
simulate full-scale incineration, but rather to produce ash for the stabilization treatability studies. Twelve
composite samples of the landfill ash were dosed with stabilization reagents according to the matrix in
Table 3-7. Three duplicate mixtures were made for QA purposes, and flyash from the active pile was
used in the experiments. These samples were subjected to MTCLP tests (Table 3-2). The results are in
Appendix C.

3.2.1.2 Lime Sludge Ponds
Sixteen mixtures and three QA duplicates were prepared according to the stabilization matrix in Table 3-8.

Flyash from the active pile was used. Type II portland cement, instead of Type I, was used due to
possible sulfate reactions between the reagents and the sludge wastes. These samples were subjected to
MTCLP tests (Table 3-2). The results are in Appendix C.

3.2.1.3 South Field

Twelve composites and three QA duplicate samples were prepared, as per the matrix in Table 3-9. Type I
portland cement was used for these mixtures. Flyash from the inactive pile was substituted in three
composites and one duplicate. These samples were subjected to MTCLP tests (Table 3-2). The results are
in Appendix C.

3.2.1.4 Methods
The following methods are described in Appendix E:

« UCS

» Laboratory Notebook Recording Procedures

« Analytical Logbook Recording Procedure

» Standard Laboratory Sieves: specification, calibration, and maintenance

» (Calibration of Thermometers

+ Bulking Factor Procedure for Nonsludge Type Waste

« MTCLP

» Waste and Reagent Mixing Procedure

» Stabilization Waste Form Temperature Rise Generic Procedure

+ Pemmeability

* Generic pH and Eh Procedure

» Proposed Radon Emissions from Stabilized Solids

» Proposed Measurement of Radon Leaching in Water

» Shear Strength

» Generic Uranium by Ion Chromatography (IC) with Post-Column Reaction and Phosphores-
cence or Fluorescence Detection

3.2.1.5 Data Reported
The following data were recorded during the preliminary phase of cement stabilization:

FER/OU2TR/K.WP758.3/7-13-92 3-28 6
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¢ UCS, measured by a Soiltest U-590 or U-610 instrument (SOP TDL 1109, Appendix E)
« Bulking factor
« Waste form temperature rise (after the waste and reagents were mixed)

» General description of the waste form before and after the reagents were mixed, including
any grinding of the sample to meet particle size requirements for UCS

» Approximate shear strength, measured within 10 minutes after the waste and reagents are
mixed ‘

» Physical characteristics (percent moisture and bulk density of the treated waste)
* Amount of water added to each waste form
¢ MTCLP (for preliminary phase), including metals, uranium by IC, gross alpha, gross beta

« Maximum particle size treated; weight and percentage of material sieved from the raw waste
before treatment

» Description of vapor(s) and/or gases released during the mixing and mixture-curing
processes

* pH and Eh (oxidation/reduction potential in millivolts) of the treated reagent-waste mixture
(before it was added to the molds)

* pH of the MTCLP and TCLP extraction fluids; pH of the TCLP extraction fluid
determination test

» pH and Eh of a slightly wet water-waste mixture
« TCLP metals results for reagents combined with clean sand (or quartz)

» Amounts of reagents and wastes used in each formulation

The measured temperature rise is a qualitative test, conducted as a screening test as an early indicator
of potential problems and hazards during scale-up. Further investigations of the actual temperature
rise may be made during the remedy design phase, when larger equipment (which has a design similar
to full-scale equipment) would be used. :

3.2.2 Preliminary Phase (Stage 2)

For the Lime Sludge Ponds, results from Stage 1 did not yield six mixtures with compressive strengths
equal to approximately 500 psi. Hence, another experimental matrix (Table 3-10) was designed to

gather these data. The additional testing (Stage 2) consisted of nine formulas as well as two duplicate
mixtures. The test procedures and data requirements were the same as Stage 1. Two molds were cast
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TABLE 3-10
LIME SLUDGE PONDS, PRELIMINARY STAGE 2
Constituents for Stabilization Per Sample in Grams
Type 11 Type I Autapulgite and
Portland Portland Sodium Clinoptilolite
Run No. Waste? Cement Cement Silicate Each Water Required

1 300 225 0 0 15 103.1

2 300 225 0 15 0 50.0

3 300 225 0 15 15 1251

4 300 150 0 0 \ 15 61.1

5 300 150 0 15 0 25.0

6 300 150 0 15 15 255

7 300 0 151.5 0 15 59.8

8 300 0 150 15 0 0

9 300 0 150 15 15 30.0

2Wet weight of waste
FER/OU2.5/WP758.310/07-13-92 3.30 g 5
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for each formula, one of which was used for the Stage 2 UCS test. Crushed samples of the cured 1

molds were subjected to MTCLP analyses. 2
Stage 2 was not needed for the Solid Waste Landfill ash because Stage 1 yielded an adequate number 3
of mixtures meeting or exceeding the UCS criteria. For the South Field waste, requirements were 4
relaxed to four samples that passed the UCS criteria in accordance with a DOE memo (see Appendix 5
F), so Stage 2 was not performed on the South Field. 6
3.2.3 Advanced Phase Testing 7
The formulas that passed the preliminary phase Stage 1 or Stage 2 UCS and MTCLP analyses were 8
subjected to advanced phase testing. The following numbers of samples from Stage 1 were subjected 9
to TCLP analyses in the advanced phase: 10
o Solid Waste Landfill - Eleven samples plus three duplicates 1
» Lime Sludge Ponds - Eleven samples plus 3 duplicates 12
» South Field - Seven samples plus three duplicates 13
Only the Lime Sludge samples were required to advance to Stage 2. All of the above samples from 14
Stage 1, plus 11 from Stage 2 were subjected to the TCLP analyses in the advanced phase. The 15
advanced phase also included permeability testing for 22 samples (see Table 3-1). 16
3.2.3.1 Reagent Mixtures 17
To assess the potential contamination contribution of the reagents, blanks, consisting of seven 18
combinations of clean sand, portland cement (Type I and II), attapulgite, clinoptilolite, sodium silicate, 19
and water (i.e., no FEMP waste) were made according to the matrix in Table 3-11, and one sample of 20
each mixture was subjected to TCLP analyses (Table 3-3). Each of the above reagents was also 2t
subjected to TCLP analyses as potential contaminants. 2
3.2.3.2 Data Requirements for Advanced Phase Testing 2
During advanced phase testing, the following information was recorded: 24
o Results of TCLP analyses performed on stabilized waste samples 2
o Permeability tests on stabilized waste samples 26
» Radon emissions tests were not performed because the combined Ra-226 and Ra-228 n
content of the stabilized waste was less than 15 pCi/g 2
3.3 EQUIPMENT AND MATERIALS 2
Table 3-12 lists the major equipment and materials used for the treatability study. 30
FER/OU2TR/IK. WP758.3/7-13-92 3-31 e 53
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TABLE 3-11
MIXTURES OF REAGENTS WITH CLEAN SAND
Constituents for Stabilization Per Sample in Grams
Type 1 Type 11 Attapulgite and
Portland Portland Sodium Clinoptilolite
Run No. Sand Cement Cement Silicate Each Water Required
1 450 150 - 0 5 150
2 390 45.2 - 9.2 32 132
3 . 450 - 150 15 0 - 135
4 390 - 45.2 9.2 9.2 111.6
5 450 150 - 0 15 157.5
6 375 75 - 0 15 140
7 450 150 - 0 15 165
67
FER/OU2.5/WP758.311/07-13-92 3-32 _
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TABLE 3-12 -

EQUIPMENT AND MATERIALS?

Number of Items Description
Multiple Porcelain evaporation dishes, 145 mm diameter x 48 mm high, 385 ml capacity
Two Fumaces, Lindberg Model #51828, programmable
1 or more Scale, calibrated, Sartorius Model LC 2200 S/P, B3100 S/P, LC 4200S, and
analytical balance
Multiple Crucible tongs, 250 mm long, stainless steel
1 Soil Mill, Humboldt Manufacturings
1 Planetary Mixer, Kitchen-Aid Model K54SS
Two Digital pH meters, Hach #19000-00 and Jenco #6009
Multiple pH electrode, Orion standard line combination type, with epoxy body and BNC
connector (#91-56)
Multiple pH pen, Nester Instruments #120719
Muldple ORP electrode
Multiple Oxidation reduction potential tester, Cole Parmer
#WDO0065000
1 Thermometer, calibrated and traceable
1 Torvane shear device, Soiltest Model CL-600
1 Vibrating table, Lydron Model BP51D1
Multiple Two-inch by four-inch Jatco Co. plastic molds for UCS
1 Microwave drying oven, CEM AVC Model 80
Multiple Spatulas, mixing and weighing type
Multiple Plastic containers, 5 oz. and 8 oz., with caps
1 Laboratory hydraulic press, Carver, 12-ton
Two Shaker tables, Eberbach Model 6010
Multiple Hammers
Multiple Sterile disposable conical centrifuge tubes, 50 ml. capacity, with plug seal
screw caps
Multiple Syringes, Becton-Dickinson, 10 ml., with luer slip lock but without needles
Multiple Acrodisc syringe filters, 0.8 m, Gelman Sciences

6:1
3-33 65
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TABLE 3-12

(Continued)

Number of Items

Description

Multiple

Two

Multiple
1
1
1
Multiple

Two Sets
Bottles
Bottles
Bottles

Bottles

Bottles
Bottles
Multiple

1
Multiple

1

Pipette bulbs, pipettes, volumetric flasks, graduated cylinders, beakers, funnels,
scintillation vials, bottles, stirring bars, gloves, lab coats, and other lab
equipment

Motorized Unconfined Compression Apparatus, Soiltest Model UC 590 and UC
610, with Proving Rings #PR-15 (1500 1b. capacity)

Pocket penetrometer, Soiltest Models CL-700A and CT-421
Dremel Cutting Tool, Model 850

_ Vemier

Digital hot plate/stirrer, PMC dataplate

Sieves, 9.5 mm sieve designated std., 0.375" sieve opening (Tyler designation
0.371"), 8" diameter, full height, and 4.75 mm sieve designated std., 0.187"
sieve opening (Tyler designation #4), 8" diameter, full height

Standard weights, Class S and check
Glacial acetic acid, Mallinckrodt .
TCLP fluids #1 and #2 (made up from glacial acetic acid)

Sodium hydroxide, 1N, volumetric solution,
Mallinckrodt

Hydrochloric acid, IN, volumetric solution,
Mallinckrodt

Nitric acid, concentrated, Mallinckrodt and Baker
Phosphoric acid, 39 weight percent, Mallinckrodt
pH buffers, Mallinckrodt and Scientific Products, pH 4.01, 7.00, 10.00

Ion chromatograph consisting of parts: Dionex liquid chromatographic module,
post-column delivery system, P-E LS30 luminescence detector (in
phosphorescence mode), Dionex columns (CS 5 analytical and CG 5 guard),
Milton Roy Constametric HPLC Pump

Gross Alpha and Beta activity counter, Canberra Model #2404F

Permeability, flexible wall permeammeter, Brainard-Kilman, cell #S-480, Panel
S-500

Eberline air monitor, Model #5A

3Additional equipment used to perform analytical tests (e.g., GC, GC/MS, ICP, etc.)-are not listed.

Additional equipment requirements are also listed in the standard operating procedures contained in

Appendix D.

. " . ) S
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3.4 SAMPLING AND ANALYSIS

3.4.1 Additional Sampling and Analysis Activities for Operable Unit 2

The data from the earlier Characterization Investigation Study (CIS) conducted by Roy F. Weston, Inc.
(Weston 1987) was used to estimate the volumes and boundaries of waste contained in Operable Unit 2,
A review of the CIS data revealed the need for additional data; therefore, a program for conducting
additional sampling for Operable Unit 2 was prepared by DOE and approved by the EPA. The drum
cuttings, which were archived from the sampling program, were used as samples for the treatability study.
The Sampling and Analysis Plan (SAP) (DCR 41 to the RI/FS Work Plan) specifies five borings in the
Solid Waste Landfill, four in both the Active and Inactive Flyash Piles, four in the Lime Sludge Ponds,
and eight in the South Field. Table 3-13 is a summary of the additional sampling activities conducted for
Operable Unit 2.

3.4.2 Additional Characterization of Waste for Treatability
The analysis of treated waste material discussed in Section 3.2 of this report specifies the use of the TCLP
extraction as a basis for determining the concentrations of constituents (including radiological) leaching

from treated waste forms. The characterization of waste (analysis of untreated waste) discussed in
Section 1.2 did not include a radiological analysis of samples subjected to a TCLP extraction. Waste
material used for treatability studies was subjected to.a TCLP extraction with a radiological analysis, as

“defined in Table 3-3, being conducted on the extract in order to provide a baseline analysis for each of the

10

11

12

14

15

16

17

2

ha 4

disposal areas. 19
For the Solid Waste Landfill, the ashing for Stage 1 was performed before sample preparation for 20
solidification. A total of five random samples were submitted for TCLP extraction and full radiological 21
analysis of untreated waste after the waste was ashed. 2
For flyash from the inactive pile, two samples were submitted for TCLP extraction and full radiological 2
analysis of untreated waste. Flyash from the inactive pile was used on a limited basis in the study. 24
Three samples each from the remaining waste areas and the Active Flyash Pile were submitted for TCLP 25
extraction and radiological analysis of untreated wastes. Comparison of these results with those from the 2
treated samples were used to determine the effectiveness of the treatment technology. 7
3.4.3 Sample Volume for the Treatability Study 2
Samples for the treatability study came from archived drill cuttings stored on site in 55-gallon drums. 29
The use of archived drill cuttings was necessary because treatability sample volume requirements were 30
much greater than the sample material available. Additionally, the cuttings were used because schedule 31
requirements did not provide the time necessary to develop, obtain approval for, and complete additional 2
sampling of the Operable Unit 2 areas. The drill cuttings from the recent sampling effort had been 3
FER/OUZTRAK. WP758.3/1-13-92 3-35 Gf}:? 0
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archived under RI/FS chain-of-custody protocols. The drill cuttings are considered representative of the
borings that are, in turn, considered representative of each of the operable unit waste areas.

Sample volumes were collected from each of the drums from borings representing a specific waste area,
excluding the Lime Sludge Ponds. For instance, all drummed cuttings from the Solid Waste Landfill and
the South Field were sampled to create the treatability composite sample for those areas. The sample of
lime sludge to be used for the treatability study was collected from the ponds near locations where the
characterization samples were taken. Drummed cuttings from the Active and Inactive Flyash Piles were
also sampled to create the treatability composite samples that were used as reagents in the stabilization of
the other Operable Unit 2 wastes.

3.44 Geotechnical Testing .
Geotechnical testing for flyash is contained in the SAP for Operable Unit 2. Included in this program is

grain-size analysis for the flyash (ASTM D-422). Grain-size testing for the Solid Waste Landfill, the
Lime Sludge Ponds, and the South Field was conducted as part of the treatability study in accordance with

- ASTM D-422. In addition, one sample from each of those areas, one from the Active Flyash Pile, and

one from the Inactive Flyash Pile were analyzed for plastic limits and moisture contents. These data are
located in Appendix B.

3.4.5 Quality Assurance Project Plan
Details of the QA procedures followed during the sampling and analysis, and the QC procedures to

achieve them, may be found in the RI/FS Quality Assurance Project Plan (QAPP). Other QA/QC details
are included in Section 4.2 of this report.

3.5 DATA MANAGEMENT

This section pertains to wo\rk\f)erfonned at IT’s Technology Development Laboratory (TDL) and
Environmental Technology Development Center. Two types of laboratory notebooks were used for this
project. All laboratory notebooks are uniquely numbered and have sequentially numbered pages.

Project-specific notebooks were signed out by the facility quality control coordinator (QCC) to the
individuals working on the project. All daily laboratory activities associated with the project were
recorded in the project-specific notebooks. Separate nonproject-specific logbooks were used to record the
injection or introduction of samples into analytical instrumentation. These logbooks also were used to
record maintenance or problems with instruments. At the completion of the project, the project-specific
laboratory notebooks and logbooks were returned to the facility QCC for retention. Instrument logbooks
will be returned to the facility QCC when the books are filled.

All data were written into standard laboratory notebooks or onto stémdard formatted data entry sheets.
These data were entered into a database using computer software designed for the FEMP treatability data.
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The sample tracking software is a user friendly program designed for easy storage and retrieval of sample
information. The stored information can be updated by the user. It is designed to operate on a personal
computer. Sample information is broken into four components: general sample information, date
information, TDL analytical information, and formula information.

General sample information consists mainly of the various sample numbers that are associated with a
treatability sample number. The date information component stores activity dates associated with the
treatability sample number (i.e., date the mold was poured, cured, crushed, shipped, analyzed, etc.). TDL
analytical information is shown in Figure 3-5 and formulation information in Figure 3-6.

The output from this sample tracking software consists of various reports. One report lists all the
information contained in any or all of the four components described above. A schedule report can be
generated which allows the project manager to schedule project activities based upon actual or projected
activity completion dates. Another report can be quickly prepared for UCS data calculations and its
corresponding graphic representation. The last report allows the user to pick any data item which is stored
in the system and match it with pertinent criteria to produce a database file. This database file interfaces
directly with SYSTAT statistical software, which is used to analyze the data both numerically and

graphically.

The sample tracking software is written in Clipper 5.01. Clipper is available from the Nantucket
Corporation, Los Angles, Califomia. Although this version is designed specifically for the FEMP, it can
be altered to accommodate other project-specific needs. All records management and reporting followed
standard QA/QC protocol. Standard QA/QC protocol, as it applies to testing within the laboratory,
followed these guidelines: S

¢ One hundred percent verification on all numerical results transcriptions; calculations were
checked and recalculated.

« Data verification through test reasonableness — Summaries of all test results for individual
reports were reviewed by the operations supervisor to determine the presence of any data
that were considered as outliers.

o Routine instrument calibration was performed in accordance with the QAPP

« Use of trained personnel to conduct tests — All technicians were trained in the application
of standard laboratory procedures for analyses as well as in the QA measures implemented
for internal QC checks.

One hundred percent validation was performed to Level V analytical support levels relative to stabilized
waste samples on full TCLP data.
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18162413

pH of Uaste:

Eh of Uaste(wV):

pH of Fly fsh:

Eh of Fly Ash(aV):

pH of Nixture:

Eh of Mixture(nV):

Moisture Content of ¥aste(x):
Moisture Content of Fly Ash(x):
Moisture Content of Mixture():
Teaperature Rise(C):

Ime between mix. & tmp. measur.:
Shear Strength(t/sq.ft.):

1 Day Pocket Pen.meter(t/sq.ft.):
UCS(psi):

Moisture Content, Crushed(%):
Bulking Factor(x):

£DIT TDL ANALYTICAL INFORMATION

Bulk Density:
Perneability:
EXTRACTION FLUIDS
pH of MICLP deter. test:
pH of MICLP:
Type(1/11):

Gross Alpha(dpn):
Gross Beta(dpm):
Gross Alpha(pCizl):
Gross Beta(pCi/l):

F?,RETURN = Accept changes

Figure 3-5
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10162413

EDIT FORMULATION INFORMATION(g)
| Angunt of Waste: '
| Amount of Soil:

| Soil Origin(ON/OFF):
| Type of Cement(1-5):
| Amaunt of Cement:
Cement G.G. %:

Fly Ash Origin(SITE/COMM): S34id Ut. not passing seive:
Amount of Fly Ash:
Fly Ash G.G.8(if required): Temp. of Oven:

fimount of Sodium Silicate: tMTine of sample heating:
| Sodium Silicate 6.6.8:

| Amount of Attapulgite:

| Attapulgite 6.6.4:

t Amount of Clinoptilolite:

finount of Yater:
Hand Mix:

o U YSISOL 1D UASTE LANDFILL, RUN 1
Gen. Descrip. of waste: HZ{NHENTING R TS B 3

F?,RETURN = Accept changes

Figure 3-6
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3.6 DEVIATIONS FROM THE WORK PLAN

3.6.1 Number of Samples Meeting UCS Requirements
The Work Plan states that a minimum of six samples are required to successfully pass Stage 1 before

Stage 2 can be eliminated. For the South Field, four samples met the UCS requirement of approximately
500 psi, and a Stage 2 was not performed. The reasons for relaxing the six-sample requirement are given
in the DOE letter in Appendix F. The approach defined in this letter was verbally approved by EPA on
December 3, 1991, | |

3.6.2 Long-Temm Study
Three long-term samples were prepared for the Lime Sludge Ponds for UCS testing. These samples were

UCS tested after 90 days of curing. This test was conducted because of concerns that sulfate in the lime
sludge would cause long-term detrimental effects on the stabilized waste matrix. No detrimental effects
were found.

3.6.3 Preliminary Remediation Goals

The Work Plan presented preliminary remediation goals (PRGs) for leachate but since the Work Plan was
developed, EPA has provided additional guidance on PRGs (EPA 1991). The new guidance is specific on
the definition of PRGs and that definition does not include goals for leachate; therefore, the leachate goals
presented in this- report are referred to as "leachate action levels" in order to minimize confusion when
referring to the values. The leachate action levels are given in Appendix D and were used to evaluate the
effectiveness of various formulations.

3.6.4 DOO Levels
The DQO analytical level for TCLP analysis was revised from Level IV to V. A document change

request is in the approval process. Blank extraction fluid was spiked as specified in the Work Plan,
instead of the sample matrix, as specified in Contract Laboratory Procedure (CLP) protocol.

3.6.5 Formulas

The formulas given in the Work Plan were not followed exactly. Quantities were typically weighed out to
within a gram or less of that specified. Actual quantities used are given in this report (Tables 3-7, 3-8, 3-9
and 3-11).

3.6.6 Requirements for Advanced Phase Testing
According to the Work Plan, advanced phase testing (TCLP) was not to begin until after the MTCLP
results were obtained. However, the samples which passed the UCS criteria were submitted for advanced

phase TCLP analysis before preliminary phase MTCLP results were received. This was required because
there is a two-week maximum holding time between sample collection and extraction. The time required
for MTCLP extraction, analysis, and data transmittal was in excess of two weeks. All samples did pass the
MTCLP.
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3.6.7 UCS Instrument Limitation

The UC-610 instrument was used to measure the UCS of Operable Unit 2 treatability samples, with double
proving rings of a 1500-pound-load capacity. Hence, the highest UCS achievable for 2-inch diameter
molds was 478 psi (1500 divided by n? inches). A decision was made to use 480 psi as the reportable
upper limit, although the manufacturer (Soil Test) said it could be run at 110 percent of the rated capacity.
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4.0 RESULTS AND DISCUSSION

The overall objective of this treatability testing program was to develop data to assess the performance
of various reagents in the stabilization of Operable Unit 2 wastes. The Work Plan identified specific
test objectives so that the performance of the various stabilization mixtures could be evaluated in the
areas of three response variables - leachability, UCS, and final waste form volume. These
performance objectives were used to determine whether a particular reagent mixture produced an
acceptable waste form.

The reagent mixtures or ranges of reagent mixtures producing an UCS of =500 psi and minimal
volume increase, and leachates meeting the leachate action level criteria, were identified for each of
the Operable Unit 2 waste areas.

This section of the treatability study report describes the results of the testing program. The section
also explains the relationship between the reagents added to the wastes and the resulting characteristics
of the treated material compared to the performance objectives.

Section 4.1 presents the treatability test results. Summaries of the formulas used to perform the tests
and summaries of the TCLP results for the untreated waste samples from the Solid Waste Landfill,
Lime Sludge Ponds, Active and Inactive Flyash Piles, and the South Field are presented. Wastes from
the Solid Waste Landfill, the Lime Sludge Ponds, and the South Field were tested. Flyash from the
active and inactive piles was used as an additive in the formulations; this flyash was not tested
independently. The results for UCS, leachability, permeability, and bulking factor are presented for
each waste area separately. Section 4.1 end with a summary comparison of test results with test
objectives.

Section 4.2 presents the QA/QC results. Section 4.3 discusses the schedule and cost for performing
the treatability test program. Section 4.4 identifies the project organization and personnel who
participated in the treatability test effort.

The FEMP characterization data generated for the RI is shown in Appendix A. The treatability study
stabilization data (formulations, UCSs, permeabilities, and mixing information) are included in
Appendix B. These data are stored in database files written in Clipper. (Refer to Section 3.5 for a
description of the Clipper program.) Appendix C contains the MTCLP and TCLP leaching data on the
treated material. Appendix D contains comparisons of the MTCLP and TCLP leaching data to
leachate action levels (HI = 0.2 and risk = 10) and TC regulatory limits.
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4.1 TREATABILITY TEST RESULTS 1
Experimental Design | 2
In order to determine trends of the response variables (e.g., UCS values) as a function of the reagent 3
loadings and to determine the envelope of reagents that would meet the performance criteria, 4
experiments were designed to yield widely varying values of the response variables. This was 5
accomplished by using a wide range of reagent loadings. In Tables 4-1 through 4-4, the percentage 6
(weight divided by weight [w/w]) of each reagent weight relative to the wet weight of waste is 7
presented. In Stage 1, the range of cement and flyash varied from 15 to 50 and 25 to 50 percent, 8
respectively. The adsorbents (attapulgite and clinoptilolite) and set/strength accelerator (sodium 9
silicate) percentages ranged from O to 5 percent. 10

Stage 2 tests were performed for the Lime Sludge Pond only. The percentage of cement loading 1

maximum value was increased to 75 percent and flyash was removed from the mixture. Attapulgite, 12
clinoptilolite, and sodium silicate ranges were the same as in Stage 1. ' 13
Tables 4-5 through 4-8 list the formulas, run numbers, UCS, bulking factor, and permeability values 14
for the treatability study. Portland cement was added to solidify the waste, to add silicates to react . 15
with the metals, and to maintain the treated waste in an alkaline form to decrease the leachability of 16
the metals of concern. When the cement was used in conjunction with flyash, they functioned to 17
increase the strength and decrease the permeability of the treated waste. The flyash also may have 18
- decreased the effect of inhibitors (e.g., sulfates and oil) on the cement setting and strength formation 19
reactions. Site flyash from the active and inactive flyash piles was used in an effort to determine its 20
effectiveness in achieving an adequate stabilized waste form. Sodium silicate was added to react with 21

the metals and lower their solubilities. The soluble silicates additive may also have increased the 2
treated wastes bearing strength, decreased the bulking factor, and lowered the effect of inhibitors (e.g., px]
sulfate) for a given cement/flyash additive loading. Attapuigite and clinoptilolite were added to t
adsorb metals and to decrease the leachability of metals in the treated waste. 25

4.1.1 Data Analysis and Interpretation : 26
4.1.1.1 Data Plots 7
Most of the plot and regression analysis text is taken directly from the SYSTAT and SYGRAPH 2
manuals. (Wilkinson, Leland, SYSTAT: The System for Statistics Evaluation, IL: SYSTAT, Inc,, o
1988.) Several plots were used to assist in analysis of the data, i.e., bar graphs, scatterplots, SPLOM, 30
and influence plots. Bar graphs indicate the relative magnitude of a variable by the height of each bar. 3
Scatterplots show relationships between two variables. The SPLOM plots are presented to graphically 32
display potential trends in the data. SPLOM stands for "ScatterPLOt Matrix." It is also called a 33
"casement plot." SPLOM plots are helpful when there are many variables to plot against each other 34
in scatterplots by arranging the data in row and column order. They are not designed for quantitative 35
analyses. The influence of a point in a scatterplot on the correlation coefficient is the amount the 36
FER/OUZTR/JK.WP758.4/07-12:92 4-2 7 9
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TABLE 4-1

OU2 SOLID WASTE LANDFILL, STAGE 1
MAXIMUM AND MINIMUM PERCENTS OF REAGENTS RELATIVE TO WASTE

Cement Flyash Sodium Silicate Attapulgite  Clinoptilotie
(%) (%) (%) (%) (%)
Maximum 15 25 0 0 0
Minimum 50 50 5 5 5
TABLE 4-2

OU2 LIME SLUDGE POND, STAGE 1
MAXIMUM AND MINIMUM PERCENTS OF REAGENTS RELATIVE TO WASTE

Cement Flyash Sodium Silicate Auapulgite  Clinoptilotie
(%) (%) (%) (%) (%)
Maximum 15 25 0 0 0
Minimum 50 50 5 5 5
TABLE 4-3

OU2 LIME SLUDGE POND STAGE 2
MAXIMUM AND MINIMUM PERCENTS OF REAGENTS RELATIVE TO WASTE

Cement Flyash Sodium Silicate Attapulgite  Clinoptilotie
(%) (%) (%) (%) (%)
Maximum 50 0 0 0 0
Minimum 75 0 5 5
TABLE 4-4

OU2 SOUTH FIELD, STAGE 1
MAXIMUM AND MINIMUM PERCENTS OF REAGENTS RELATIVE TO WASTE

Cement Flyash Sodium Silicate Attapulgite  Clinoptilotie
(%) (%) (%) (%) (%)
Maximum 15 25 0o 0 0
Minimum 50 50 5 5 5
80
4-3
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correlation would change if that point were deleted. Plotting influences can help determine whether a

linear fit to the scatterplot is relatively robust or is dependent on just a few points. The size of the
plotting symbol represents the extent of influence of each point on the Pearson correlation coefficient.
Any large points that appear in the plot, they should be scrutinized before conclusions conceming the
correlation are drawn. '

Data was also smoothed to assist in determining trends. Linear regression , inverse squared distance
smoothing, and distance weighted least square smoothing were used.

4.1.1.2 Smioothing of Plotted Data
Regression fits a function to data such that the value predicted by the function at each observed value

of X is as close as possible to the observed value of Y at the same value of X. Ordinary linear
regression uses a straight line for the function and makes the squared discrepancies between predicted
and observed Y values as small as possible. The equation for this function looks is:

Y =a + bX,
where a is a constant term and b is a slope coefficient.

A confidence interval on a linear regression line was often used. When the confidence interval is set
to 90 percent, SYGRAPH draws upper and lower hyperbolic bands around the actual fitted line.
These bands mean that: if the discrepancies (residuals) between the fitted and observed values for Y
at each X are nomnally distributed and independent of each other and have the same spread (variance),
then 90 times out of a hundred, confidence intervals constructed by SYGRAPH from data Sampled
similarly the same way you found these data will cover the true regression line relating Y to X.

With inverse squared distance smoothing, the height of the curve at a smoothing point is the weighted
average of the Y values at X values, where the weights are the squared Euclidean distances from the .
data points to the smoothing point on the X axis. This is sometimes called Shepard’s method of
interpolation.

Distance weighted least squares (DWLSs) fit a surface through a set of points by least squares. Unlike
- linear or low order polynomial smoothing, however, the surface is allowed to flex locally to fit the

data better.

4.1.1.3 SPLOM Plot Interpretation
Figures 4-3 and 4-13 (see Page 4-51, and 4-67) are SPLOM plots combined with Influence plots

where the bulking factor (BULKFACT), which is defined as the percent volume increase, and UCS
values (in pounds per square inch [psi]) are plotted versus the normalized reagent loadings. The
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reagent loadings were nommalized to allow for direct comparisons of each reagent on a uniform basis.
The reagent loadings are normalized to 100 grams of wet weight of waste. The new reagent variable
names, NPAT, NPCL, NPFA, NPH20, NPPC and NPPQ, correspond to the normalized attapulgite,
clinoptilolite, flyash, water, Portland cement, and sodium silicate loadings, respectively. The weights
of reagents were nomalized by dividing the weights of the reagents by the weight of the waste, then
multiplying by 100. A linear least square regression line and the 90 percent confidence intervals are
applied to the data in each plot. If the slope of the line is positive, increasing the reagent loading
tends to increase the UCS or bulking factor values. The reverse is true for a negative slope. A
horizontal line indicates that the reagent loading has little effect on the UCS or bulking factor. An
indicator of the significance (validity) of the trend indicated by the slope of the line is the shape of the
confidence interval lines. The significance is greater if the confidence interval lines are close together
and most of the data points fall inside the region bounded by the confidence interval lines. An
example of most of the data points falling inside narrow confidence interval lines is the relationship
between NPPC and psi for the Lime Sludge Pond in Figure 4-13. In addition, the size of the points
are all approximately equal. Thus no one data point has undue influence on the slope of the line. The
conclusion that increasing the cement loading increases the UCS can therefore be considered valid.

An example of lower significance is NPPQ versus BULKFACT (Figure 4-13), where the confidence
intervals lines are wide and most of the data points fall outside the confidence intervals. Also, the size
of the data points vary in the Influence plot. Since the confidence intervals are wide and some data
points have undue effect on the slope of the regression line, the results are ambiguous. This type of
SPLOM plot shows UCS and bulking factor as a function of only one reagent loading. There are
other reagents added to the mixture which also affect the UCS and bulking factor. The procedure does
not take into account any of the other reagent loadings or combined effects of the reagents. Part of
the scatter of the data in these plots is the result of changing several reagent loadings at the same time.
The plots are used to show general trends of the data and which reagents had a major effect on the
UCS and bulking factor values.

4.1.1.4 Empirical Equations
Empirical equations were developed for bulking factor by using the Multivariate General Linear

Hypothesis (MGLH) procedure in SYSTAT. MGLH can estimate and test any univariate or
multivariate general linear model.
The model for linear regression is:
y=Bo+le1+Bzx2+...+Bpxp+e
The matrix form of this model is:

y=XB+¢
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where y is a dependent variable vector, X is a vector or matrix of one or more independent variables,
B is a vector of regression coefficients, and € is a vector of random errors. The X, X,, ...for this
study are the percentages (w/w) of all reagents in waste/reagent mixture. The B’s and € are calculated
by the MGLH program. All combinations of each reagent percentage and cross terms of each reagents
are tested for significance for improving the model.

The program calculates the Multiple R, Squared Multiple R, and Adjusted Squared Multiple R for the
model. The Squared Multiple R denotes the proportion of variance in the dependent variable
accounted for by the independent variables in the linear model. The closer these values are to -1 or 1,
the better the fit of the model.

The Adjusted Squared Multiple R reduces this proportion to a level expected when using this model in
a new sample from the same population. The formula for this adjusted multiple correlation statistic is:

y - (-R)(@n-1)
(n-F)

where 7 is the number of cases and p is the number of predictors, including the constant.

The regression coefficients for independent van’ablés are found next to the independent variable names.
For each independent variable, the probability "P(2 TAIL)" that the variable is significant is calculated.
Values less than 0.05 were acceptable for this project.

The F-ratio for the model is also calculated. The larger the F-ratio, the better the fit of the model to
the measured data.

4.1.1.5 Actual Data Value Plots

The actual data values also are plotted versus the predicted values to visually assist in determining the
validity of the model. The data and predicted values are linear regressed with 90 percent confidence
intervals. If the model explained all of the variation, the slope of the line would be at a 45-degree
angle and all of the data points would fall on the linear regression line. The more points inside the 90
percent confidence intervals, the more rigorous the fit of the data.

The best fit model has the fewest independent variable, maximum Multiple Squared R, minimum
P(TAIL) for each reagent (independent variable), and maximum F-ratio. In addition, the residual

(actual minus predicted values) should not follow any pattem.

FER/OUZTRAK.WP758.4/07-12-92 4-10
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- An examble of MGLH output from the Solid Waste Landfill follows. The regression had a Squared

Multiple R of 0.824, Coefficients for PFA and PPC of 5.559 and 2.986, respectively, a
P(2 TAIL) less than 0.05, and F-ratio of 61.004.

ASSUMING MIXTURE MODEL

DEP VAR:BULKFACT N: 15 MULTIPLER: 0.908  SQUARED MULTIPLE R: 0.824

ADJUSTED SQUARED  .811 STANDARD ERROR OF ESTIMATE: 11374

MULTIPLE R: . :

VARIABLE COEFFICIENT STD ERROR  STD COEF TOLERANCE T P(2 TAIL)

PFA 5.559 0380 3.724 0.209 14.635 0.000

PPC 2.986 0.453 1.678 0.209 6.595 0.000
ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

REGRESSION 7891.796 1 7891.796 61.004 0.000

RESIDUAL 1681.757 13’ 129.366

DURBIN-WATSON D STATISTIC 1.959

FIRST ORDER AUTOCORRELATION -.069

The above example provides statistical analysis of bulking factor as the independent variable and
flyash and portland cement as the dependent variables and is useful for assessing multiple regression
models. The empirical model from this example is:

Bulkfact = 5.559 x PFA + 2.986 x PPC

4.1.1.6 Determination of Sample Distribution
Each data set was evaluated to determine the probability distribution (normal or lognormal) that best

describes the data set. The method used consisted of the construction of a probability plot of the data
set. If a straight line fits the plotted points reasonably well, a normal distribution will be assumed. If
the data do not follow a straight line on the probability plot, the data will be log-transformed and
replotted. Although a visual inspection of the probability plot is often sufficient to determine whether
the plotted points follow a straight line, a quantitative determination of the "linearity" of the data is
performed.

FER/OUZTR/IK.WP758.4/07-12-92 4-11
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The quantitative evaluation of the probability plots was performed by calculating the correlation

coefficient of the plotted points on the normal probability plot or on the lognormal probability plot.
The correlation coefficient was compared with a critical value that depended on sample size (n) and
the chosen confidence level a (equal to 0.05) (Looney and Gulledge 1985). The values that the
correlation coefficient must meet or exceed in order to conclude that the distribution is normal or
lognormal are given in Table 4-9.

4.1.1.7 Treatment of Nondetected Results

Analytical results are presented as "nondetects” whenever chemical concentrations in samples do not
exceed the detection or quantitation levels for the analytical procedures for those samples. There are
numerous terms used to describe the detection or quantitation levels (EPA 1989a). Sample
quantitation limits (SQLs) are the most relevant quantitation limits for evaluating nondetected
chemicals. SQLs take into account sample characteristics, sample preparation, and analytical
adjustments. Generally, the detection limit (DL) (the lowest amount of a chemical that can be "seen"
above the normal, random noise of an analytical instrument or method) is multiplied by a factor of
three to five to obtain the SQL (EPA 1989a).

For radionuclides, the minimum detectable concentration (MDC) corresponds most directly to the SQL
for chemicals. The MDC is the estimate of the activity concentration that can be practically achieved
under a specified set of typical measurement parameters. These parameters include the sample size,
counting time, counting efficiency, self-absorption and decay corrections, chemical yield, and other
factors involved in determining activity concentrations (EPA 1980). For the purposes of evaluating
data in the Treatability Study, the term "SQL" was used for both chemicals and radionuclides.

Although EPA’s Risk Assessment Guidance for Superfund Part A, Human Health Evaluation Manual
allows for best professional judgement in determining the most appropriate assignment of values for

nondetected results (EPA 1989a), EPA Region V has requested that a value of one-half the SQL be
assigned for each non-detected result. Statistical treatment of background data for risk assessments
will therefore conform with the methodology requested by EPA Region V. '

4.1.1.8 Upper and Lower Confidence Limits
In order to construct the upper and lower confidence limits (UCL and LCL), a determination of the

distribution type (normal or lognormal) must be made. Data reported as nondetects will be assigned a
value of SQL for the purpose of calculating the UCL and LCL.

The UCL and LCL were calculated for a normat distribution as follows:
UCL:;*'tl-a.n-l . (S/‘ln-)_

LCL:;'tl-a.,n-l '(Wn)_
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CORRELATION COEFFICIENT TEST RESULTS AT A 95% CONFIDENCE LEVEL*®

n Value n Value
3 0.879 26 0.960
4 0.868 27 0.961
5 0.880 28 0.962
6 0.888 29 0.963
7 0.898 30 0.964
8 0.906 31 0.965
9 0.912 32 0.966
10 0.918 33 0.967
11 0.923 34 0.968
12 0.928 35 0.969
13 0.932 40 0.972
14 0.935 45 0.974
15 10939 50 0.977
16 - 0.941 55 0.979
17 0.944 60 0.980
18 0.946 65 0.981
19 0.949 70 0.983
20 0.951 75 0.984
21 0.952 80 0.985
2 0.954 85 0.985
23 0.956 %0 0.986
24 0.957 95 0.987
25 0.959 100 0.987

* (Looney and Gulledge 1985)
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where : 1
X = sample arithmetic mean 2
Yo na = critical value for Student’s t-Distribution (given in Table 4-10) 3
a = 0.05 (i.e., 1-a = 0.95 or 95% confidence limit for a one-tailed test) 4
n = number of samples in the set 5
s = sample standard deviation 6
The UCL and LCL were calculated for a lognormal distribution as follows: 7
12 3
yer=3e o -])3
UcL = ¢ 27 ="
1.2 3
y-=8; +Hogss n-1)2
LoL = ¢ 277
where ' 8
y = Yy/n = sample arithmetic mean of the log-transformed data, y = Inx 9
Sy = sample standard deviation of the log-transformed data 10
n = number of samples in the data set n
‘Hpgs = value for computing the one-sided upper 95% confidence limit on a lognormal 12
mean from standard statistical tables 13
4.1.2 Analysis of Waste Stream Characteristics ‘ 14
Summaries of the FEMP characterization data generated for the RI are shown in Appendix A. These 15
data are analyzed in detail the draft Operable Unit 2 RI Report. The percentage of UCL concentra- 16
tions of the TC regulatory and leachate action level criteria are provided in Tables 4-11 through 4-16. o
Only constituents of concem (Table 1-1) are addressed in Tables 4-11 through 4-16. The 18
concentration in the leachate exceeds the leaching criteria, if the percentage is greater than 100. If all 19
of the leachate concentration values for a particular compound or element were nondetectable, the data 20
are not presented in the tables. 21
All three waste areas met or exceeded the TC regulatory levels. There were samples which had 2
leachate concentrations in excess of the leachate action levels. In the Solid Waste Landfill, none of px]
the chemical constituents exceeded the leachate action levels. However, the uranium concentration %
exceeded the leachate action level by at least one order of magnitude. None of the radionuclides 25
exceeded the leachate action level in the Lime Sludge Pond. One organic compound exceeded the 2%
leachate action level, i.e., 1,1-dichloroethene. In the South Field, only silver exceeded the leachate 7
action level of radionuclide and chemical constituents. 28
FER/OUZTR/IK.WP758.4/07-12-92 4-14 9 1
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TABLE 4-10

CRITICAL VALUES FOR STUDENT’S t-DISTRIBUTION?

n-1 %095, n-1 n-1 .95, n-1
1 6.314 16 1.746
2 2.920 17 1.740
3 2.353 18 1.734
4 2.132 19 1.729
5 2,015 20 1.725
6 1.943 21 1.721
7 1.895 22 1.717
8 1.860 23 1.714
9 1.833 24 1.711
10 1812 25 1.708
11 1.796 30 1.697
12 1.782 40 1.684
13 1771 | 60 1.671
14 1.761 : 120 1.658
15 1.753 o0 1.645
2 (Koopmans 1987)
4-15 ' Go
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TABLE 4-11
SOLID WASTE LANDFILL CHEMICAL
CHARACTERIZATION DATA COMPARISON TO
LEACHATE ACTION LEVELS
Percent of Percent of Percent of Percent of
95% CI o 95% CI to 95% CI to 95% CI to
. HI = 0.20 E-5 E-6 . TCReg.
51? rés:nt:::: Leachate Leachate Leachate Leachate
Action Levels Action Levels Action Levels Action Levels
2-Butanone mg/L 0.01 0.002
Lead 31.24 3.12
Pentachlorophenol 0.04 2.67 26.67 ' 0.01
Silver . 3.91 1.56
Zinc 0.18
G3

4-16
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TABLE 4-12
SOLID WASTE LANDFILL
CHARACTERIZATION DATA COMPARISON TO
RADIONUCLIDE LEACHATE ACTION LEVELS

Percent of Percent of Percent of Percent of

95% CI to 95% ClI to 95% CI to 95% CI t0

HI =0.20 E-5 E-6 TC Reg.

Constituent Leachate Leachate Leachate Leachate
of Concem Action Levels Action Levels Action Levels Action Levels
Ra-226 pCi/L 2.46 24.59
Ra-228 1.68 16.78
Th-228 : 13.74 1.37
Th-230 0.25 2.46
U-234 ’ 830.00 8300.00
U-235/236 100.00 1000.00
U-238 858.00 8580.00
U-Total '
FER/OU2TS/LMB.WP758.4R/7-12-92 ) 4‘ 17
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TABLE 4-13
LIME SLUDGE POND CHEMICAL
CHARACTERIZATION DATA COMPARISON TO
LEACHATE ACTION LEVELS
Percent of Percent of Percent of Percent of
95% CI to 95% CI to 95% CI to 95% CI to
HI = 0.20 E-§ E-6 TC Reg.
Constituent Leachate Leachate Leachate Leachate
of Concem Action Levels Action Levels Action Levels Action Levels
1,1-Dichlorethene 0.16 18.33 110.00 1.57
2-Butanone 0.02 0.00
Acetone 0.001
Silver 7.70 ‘
Tetrachloroethene 0.03 0.29 2.86 0.29
Toluene 0.0007
FER/OU2TSA.MB.WP758.45/7-12-92 4-18 9 \)
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TABLE 4-14
LIME SLUDGE POND
CHARACTERIZATION DATA COMPARISON TO
RADIONUCLIDE LEACHATE ACTION LEVELS

Percent of Percent of Percent of Percent of

95% CI to 95% CI to 95% CI to 95% CI to

HI = 0.20 E-5 E-6 TC Reg.

Constituent Leachate Leachate Leachate Leachate
of Concem Action Levels Action Levels Action Levels Action Levels
Ra-226 1.15 11.52
Th-228 10.40 10.40
Th-230 1.67 16.71
U-234 1.21 12.12
U-235/236 0.15 1.49
U-238 0.85 8.49
U-Total 0.70
4-19 5 6
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TABLE 4-15
SOUTH FIELD CHEMICAL TREATABILITY
CHARACTERIZATION DATA COMPARISON TO
LEACHATE ACTION LEVELS

Percent of Percent of " Percent of Percent of

95% CI o0 95% CI to 95% CI to 95% CI to

HI = 0.20 E-5 E-6 TC Reg.

Constituent Leachate Leachate Leachate Leachate
of Concemn Action Levels Action Levels Action Levels Action Levels
2-Butanone 0.01
4-Methyl-2-pentanone 0.04
Acetone 1.33
Boron 0.97
Cobalt 0.92
Cyanide 0.06
Manganese 0.03
Methylene Chloride 0.12 : 0.94 9.35
Molybdenum 1.20
Nickel 0.16
Silver 5.33 2.13
']
4-20 97
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SOUTH FIELD RADIONUCLIDE TREATABILITY
CHARACTERIZATION DATA COMPARISON TO

TABLE 4-16

LEACHATE ACTION LEVELS

3527

FEMP-02TR-4-DRAFT
July 13, 1992

Percent of Percent of Percent of Percent of
95% CI to0 95% CI to 95% CI 10 95% CI to
HI =0.20 E-5 E-6 TC Reg.
Constituent Leachate Leachate Leachate Leachate
of Concern Action Levels Action Levels Action Levels Action Levels
Th-Total

FER/OUZTS/LMB.WP758.4V/1-12:92
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4.1.2.1 Leachability

Stabilized Sample TCLP Leachate Analysis
The MTCLP and TCLP leachability data of the stabilized waste are presented in Appendix C. The

MTCLP results are presented in two different formats: results of actual analysis of the extract and
results adjusted for dilution by stabilization reagents. Appendix C also contains results on TCL
volatiles, TCL semivolatiles, TCL pesticides/PCBs, metals, and radionuclides. The TCLP results are
presented in three different formats: actual analysis of the extract, results adjusted for spike recovery,
and results adjusted for spike recovery and dilution by stabilization reagents. Samples are "spiked"
(i.e., dosed with a known concentration of compounds being analyzed) and then analyzed. Com-
parison of the analysis of the spike sample with the known spike concentration gives the spike
recovery. Recoveries or results for unspiked samples will have approximately the same recovery rate
as the spiked sample. For example, analysis of a sample with an actual concentration of 100 ppm of
X may give a result of 80 ppm. The spike recoveries give the information needed to adjust the 80
ppm to 100 ppm. The correction for dilution is made because addition of the stabilizing reagents
reduces the concentrations of the various constituents of concem. In order to determine if leachate
concentration reductions are due to treatability or dilution, the results are adjusted for dilution.

Full TCLP and radiological analysis of reagent blanks were conducted to determine possible
contributions from the reagents to the leachate quality of the treated waste. Additional experimental
blanks were produced using seven mixtures of reagents on which TCLP and radiological analysis were
performed to determine if potential contamination could be introduced by the experimental equipment
or procedures. These mixtures were made in the same equipment and allowed to cure in the same
type of molds the treated waste would cure in. "Clean” sand (i.e., sand sold for use in a child’s sand
box) was substituted in these mixtures for the site waste and site flyash. Appendix C contains the
leaching data for the reagents blanks and experimental blanks. The leachates from all reagents and
mixtures cured with sand have contaminant levels below the leachate action levels. The reagents
which were mixed with water and cured have leachates with similar or lower concentrations of
contaminants than the reagents by themselves. The reagents are not adding significant concentrations
of metal, organic, or radionuclides to the waste - reagent mixtures that would cause the mixtures to fail
the proposed leachate criteria.

Comparisons of leachate concentrations from samples with formulas with UCS values greater than 400
psi are presented in Tables 4-17 through 4-22. The percentage of the UCL concentrations of the TC
and leachate action level criteria are provided in these tables. Only constituents of concem (Table 1-1)
are addressed in these tables. If the percentage is greater than 100, the concentration in the leachate
exceeds the leaching criteria. Data for compounds or elements are not presented in the tables if all of
the leachate concentration values for the compounds or elements were nondetectable. All formulas for
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TABLE 4-17
SOLID WASTE LANDFILL
TREATABILITY DATA COMPARISON TO
CHEMICAL LEACHATE ACTION LEVELS
Percent of Percent of Percent of
95% CI 10 95% CI o 95% CI to Percent of
"HI=0.20 E-§ E-6 95% CI to
Leachate Leachate Leachate TC Reg.
Constituent of Concemn Action Levels Action Levels Action Levels Levels
1,1-Dichloroethane - 0.03
2-Butanone 0.01 0.002
4-Methyl-2-pentanone 0.07
Acetone 0.59
Acetone’m - 031
Antimony 32.58
Benzoic Acid 0.001
Bis(2-ethylhexyl)Phthalate 0.07 ‘ 0.48 4.79
Cyanide o 0.04 '
Di-n-butylphthalate 0.60
Methylene Chloride : 0.51 4.09 40.91
Molybdenum 1.22
Nickel 0.13
Phenol - 0.001
Silver 444 - 1.78
Toluene 0.002
Zinc 0.08
160
4-23
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TABLE 4-18
SOLID WASTE LANDFILL
TREATABILITY DATA COMPARISON TO
RADIONUCLIDE LEACHATE ACTION LEVELS
Percent of Percent of Percent of
95% CI o 95% CI to 95% CI o Percent of
HI = 0.20 E-5 E-6 95% CI to
Constituent Leachate " Leachate Leachate TC Ref.
of Concem Action Levels Action Levels Action Levels Levels
Ra-228 5.05 50.50
Th-228 0 0
Th-230 0 0
Th-232 42 42
424 1iG1
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TABLE 4-19
LIME SLUDGE POND CHEMICAL
TREATABILITY DATA COMPARISON TO
LEACHATE ACTION LEVELS
Percent of Percent of Percent of
95% CI to 95% CI to 95% CI to "Percent of
HI = 0.20 E-5 E-6 95% CI 1o
Constituent Leachate Leachate Leachate TC Reg.
of Concem Action Levels Action Levels Action Levels Levels
2-Butanone 0.02 0.003
Acetone 0.47 '
Benzic Acid 0.0009
Boron 0.29
Carbon Disulfide 0.001
Cyanide 0.02
Molybdenum 0.80
Phenol 0.001 )
Silver - 523 2.09
Toluene 0.002
1C
4-25
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TABLE 4-20
LIME SLUDGE PONDS RADIONUCLIDE
TREATABILITY DATA COMPARISON TO
LEACHATE ACTION LEVELS
Percent of Percent of Percent of
95% ClI 10 95% CI to 95% CI 10 Percent of
HI = 0.20 E-5 E-6 95% CI to
Constituent Leachate Leachate Leachate TC Reg.
of Concem Action Levels Action Levels Action Levels . Levels
Th-228 0
Th-230 0 0
Th-232 0.19 1.9
426 163
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l TABLE 4-21
SOUTH FIELD CHEMICAL
'A TREATABILITY DATA COMPARISON TO
LEACHATE ACTION LEVELS
' Percent of Percent of Percent of
95% CI to 95% CI to 95% CI to Percent of
_ HI = 0.20 E-5 E-6 95% CI to
/ Constituent Leachate Leachate Leachate TC Reg.
of Concem Action Levels Action Levels Action Levels Levels
l 2-Butanone 0.01
Chloroform 0.01 0.02 0.17 0.02
' Lead 0.01 0.58
Silver 217.85 87.14
' Silver™ 0.01 0.003
' M Statistics for constituent with outliners rejected
1G4
' FER/OUZTS/LMB.WP758.40/7-13-92 4-27




— -’ - ‘ -\l

R e Wl

N N . p ~
. . B
] i
—y — > -

i
J
!

=14 ket
]2
FEMP-02TR-4-DRAFT
July 13, 1992
TABLE 4-22
SOUTH FIELD
TREATABILITY DATA COMPARISON TO
RADIONUCLIDE LEACHATE ACTION LEVELS

Percent of Percent of Percent of

95% CI to 95% CI to 95% CI to Percent of

HI = 0.20 E-5 E-6 95% CI to

Constituent Leachate Leachate Leachate TC Reg.
of Concem Action Levels Action Levels Action Levels Levels
Ra-226 1.17 11.72
Th-228 3.90 3.90
Th-230 0.47 4.71
U-234 1.28 12.80
U-235/236 0.15 145
U-238 1.24 12.41
. ic5
4-28
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the three waste areas passed the TC regulatory and leachate action level criteria except for one Ra-226

analysis.

The one case where the Ra-226 concentration exceeded the 10 risk leachate action level value was
from the Solid Waste Landfill (Run 12D) and used the lowest loading of cement tested on the waste.
Its duplicate, Run 12, had a nondetectable level of Ra-226. All other radionuclides in Runs 12 and
12D were below 17 percent of the 10°© risk leachate action level values. The difference between the
duplicates may be due to sample heterogeneity. '

Comparison of Stabilized and Characterization Leachate Samples
Chemical

Tables 4-23 through 4-28 contain the summary statistics for the sample distribution for the Solid
Waste Landfill, Lime Sludge Ponds, and South Field. This information is provided to describe the
sample distribution of the characterization data. The UCL and LCL was used to determine if the
leachate from the treated sample was of the same sample population as the untreated sample. These
tables are separated into two groups. The first contains the chemicals observed in either the
characterization or the treated samples; the next group of tables contains the chemicals that were
observed in both the characterization and tnéated samples. Tables 4-29 through 4-32 contain the
percent reductions based on the median values. If the 95 percent confidence intervals overlap, the
characterization and treated sample population overiap.

In the Solid Waste Landfill, the leachability of tetrachloroethene, lead, zinc and several other
compounds or elements increased. In the Lime Sludge Ponds the silver leachability was decreased.
The leachability of 2-butanone, acetone, and toluene increased in the treated samples. In the South
Field samples, 2-butanone and silver concentration in the treated sample leachate increased. All these
leachate concentrations are small and are well below the leachate action levels. The differences are
likely due to sample heterogeneity.

Radiological

Tables 4-33 through 4-37 contain the summary statistics for the sample distribution for the Solid
Waste Landfill, Lime Sludge Ponds, and South Field. This information is provided to describe the
sample distribution of the characterization data. The UCL and LCL were used to determine if the
leachate from the treated sample was of the same sample population as the untreated sample. These
tables are separated into two groups. The first contains radionuclides observed in either the
characterization or the treated samples; the next group of table contains the radionuclide analyses that
were observed in both the characterization and treated samples. Tables 4-38 through 4-39 contain the
percent reductions achieved in the treated samples versus the characterization and treated sample
population overlap.
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July 13, 1992
TABLE 4-29
SOLID WASTE LANDFILL
TREATED RAW DATA
COMPARISON TO CHARACTERIZATION RAW DATA
Median
Percent Overlap
Reduction of 95% CI
Chemical (%) (Y/N)
2-Butanone 37.50 Y
Silicon 0.00 N
Silver 0.00 Y
Zinc : 11.63 Y
113
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July 13, 1992

TABLE 4-30

SOLID WASTE LANDFILL
TREATED SPIKE & DILUTION CORRECTED DATA
COMPARISON TO CHARACTERIZATION SPIKE CORRECTED DATA

Median
Percent ~ Overlap
Reduction of 95% CI
Chemical (%) ‘ (Y/N)
2-Butanone 0.00 Y
Silver 0.00 Y
114

4-37
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TABLE 4-31

3527

FEMP-02TR-4-DRAFT
July 13, 1992

LIME SLUDGE POND COMPARISON OF RAW DATA COMPOUNDS
FOUND IN THE CHARACTERIZATION AND TREATABILITY DATA

Median Overlap
Percent Reduct, of 95% CI
Chemical (%) XYM
2-Butanone -8.33 Y
Acetone -16900 N
Silver 31.1 N
Toluene -400 N
4-38

FER/OU2TS/VAH.WP758 4AE/7-13-92
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JulyAlg 5%7

TABLE 4-32

SOUTH FIELD
TREATED DILUTION & SPIKE CORRECTED
VS. CHARACTERIZATION SPIKE CORRECTED DATA

Median Overlapping
% Reduction Populations
(%) (Y/N)
2-Butanone 0.00 N
Silver 0.00 N
1 0.00 N
Silver
FER/OUZTS/SA.WP758 4AF/7-13-92 4-39 ) . 1 1 6
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TABLE 4-38

SOLID WASTE LANDFILL
COMPARISON OF TREATED TO CHARACTERIZATIONS
RAW AND DILUTION RADIOLOGICAL DATA

Median
Percent Overlapping
Radionuclide Reduction Populations
Raw Data Comparison
Gross Beta ‘ 99 No
Ra-228 -130 " No
Dilution Corrected Data
Gross Beta 98 ' No
Ra-228 -313 No
¥
o)
446 123
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TABLE 4-39
LIME SLUDGE POND
COMPARISON OF SPIKE CORRECTED CHARACTERIZATION
TO SPIKE AND DILUTION CORRECTED TREATED DATA
Overlapping

Percent Reduct, of 95% CI
Radiological Constituent : (%) (YN)
U-Total _ 82.14 N

124
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The Solid Waste Landfill and the Lime Sludge Ponds had reductions in Ra-226, Th-228, Th-230, and
uranium. Th-total was observed in the treated sample but not in the characterization samples. In the

Solid Waste Landfill Ra-228 showed an increase in leachability. This result is due to one sample and
is discussed in the previous section.

The South Field samples had no radionuclides in common between the characterization and the treated
samples. Gross beta and total thorium were measured in the treated samples but not in the
characterization samples.

General

The data in Tables 4-5 through 4-8 indicate that the ratio of the weight of attapulgite or clinoptilolite
to the weight of cement varied from 0 to 20 percent. To minimize potentially detrimental effects of
clays on the UCS, the weight of clay in the mixture should typically not exceed 10 percent of the
weight of cement. However, loadings of clays greater than 10 percent of the weight of cement may be
necessary to control the metals’ leachability in some cases. For Operable Unit 2 wastes, analytical
results indicate that there does not appear to be a metals’ leachability problem in the treated materials.
The concentrations of most metals in the TCLP leachate are below the 10 leachate action levels or
HI = 0.20 leachate action levels. Since the leaching of the metals does not appear to be a problem,
the combined attapulgite and clinoptilolite loadings should be maintained below 10 percent of the
weight of cement added to minimize the potentially detrimental effect on the UCS. Even if sorbents
are not necessary to control leachability, the addition of these or other sorbents may be beneficial to
improve the flowability of the treated waste during mixing. Addition of low loadings of sorbent may
be beneficial for the adsorption of excess water (e.g., in the Lime Sludge Pond), potentially permitting
lower loadings of cement to the waste.

4.1.2.2 Pemmeabilities

Ninety-five percent (21 of 22 tests) of the permeability results from the three Operable Unit 2 areas
were less than 1.5 x 107 cm/s. There was one outlier sample with a 3.6 x 10 cm/s value from the
Solid Waste Landfill (TDL Sample Number 10162513). (Using a t-Test, this sample was shown to be
an outlier at the 95 percent confidence level.) The 10 cm/sec sample had visible transverse cracks
across its width (approximately 120 degrees around the sample) and cracks which partially transversed
the length of the sample. These fractures may have allowed water to more easily transverse the
cylindrical monolith. Tables 4-5 through 4-8 present the permeability data, along with the bulking
factor and UCS results.

EPA’s "Handbook for Stabilization/Solidification of Hazardous Waste" states that "Permeabilities
measured in solidified waste typically range from around 10* o 10°® em/sec. Such low permeabilities
indicate decreased mobility in the treated waste and a slower transfer of contaminants from the solid
mass to leaching waters” (EPA 1990b). All of the treated samples had permeabilities that are typical
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of solidified waste forms. Ninety-five percent of the samples had very low permeabilities. The
dominant flow of water should be around the treated material instead of through the material since the
treated waste had low permeabilities.

4,123 Stabilization - Solid Waste Landfill

The following sections discussion of Solid Waste Landfill results for UCS analysis of 2- and 3-
dimensional graphical results, tabular results, bulking factor, long-term study, and the recommended
envelope for study.

Unconfined Compressive Strength
The Solid Waste Landfill material was pretreated by using the ashing procedure as described in

Section 3.1.3.1 before the addition of stabilization reagents. The sample weight loss during the ashing
process ranged from 19 to 22 percent. This ashing procedure should have volatilized or decomposed
by oxidation many of the organic compounds present in the waste. In addition, certain metal
compounds or elements, e.g., zinc chloride if present, would have been partly or completely volatilized
from the waste. The combination of loss of the organic and inorganic compounds could have removed
some of the cement setting inhibitors if they were present in the waste. The results presented in this
section are valid only for samples which have received heat pretreatment.

This section addresses the UCS results; see Table 4-5 for the UCS, bulking factor, and permeability
results. These tables are arranged in order of increasing UCS values. The precision of the UCS
measurement is about 50 psi. Therefore, differences of this magnitude are not significant. Samples
which did not fracture at the maximum applied axial load during the UCS testing are listed in the
tables as ">480." Bar graphs of the UCS and bulking factor values as a function of samplé number
are in Figures 4-1 and 4-2 as a visual aid to show the range of UCS and bulking factor values
measured in the study.

Analysis of Graphical Results - 2-Dimensional
Analysis of the SPLOM plot using the Influence plot option in Figure 4-3 indicates that increasing the

cement and sodium silicate loadings have a positive influence on the UCS results. However, three
data points have large influence on the regression line and the confidence interval lines are wide for
sodium silicate. Thus the conclusions about sodium silicate based on this analysis are questionable.
The effects of attapulgite, clinoptilolite, flyash, and water loadings on UCS are ambiguous due to the
wide 90 percent confidence intervals.

Analysis of Graphical Results - 3-Dimensional
Figure 4-4 is a 3-dimensional (3-D) plot of UCS as a function of normalized flyash and cement

loadings. The data points are represented as circles attached to a line perpendicular to the X-Y plane.
The data in the 3-D plot is smoothed by Inverse Squared Distance procedures. At a given cement to
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103124183,
10312213.
10312013
10166818.
10168413
10163813
101634183,
10163213

10163013

SAMPLE NUMBER

10162913

10162818.

10162713

101682618,

10162613.

1 |

200 300 400 500
UCS (psi) -

FIGURE 4- 1

BARGRAPH UCS VS TREATABILITY SAMPLE NUMBER FOR THE
SOLID WASTE LANDFILL
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10812418
10812218,
10312018,
10166613
10168415.
101636183.
10163418.
10163213.
10163013

10162013

SAMPLE NUMBER

10162813, B

10162718.

10162613.

10162618

10162413

1 | 1 1

80 100 120 140 160 180
BULKING FACTOR

FIGURE 4-2
BARGRAPH BULKING FACTOR VS TREATABILITY SAMPLE NUMBER FOR
THE SOLID WASTE LANDFILL
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FIGURE 4-3
SPLOM PLOT FOR SOLID WASTE LANDFILL
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S O

FIGURE 44

3-D PLOT OF UCS (psi) AS A FUNCTION OF NORMALIZED
FLYASH AND CEMENT LOADINGS FOR THE SOLID WASTE LANDFILL
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flyash ratio, the variations in UCS values are the result of changing the other reagent loadings, e.g.,
sodium silicate. '

Figure 4-4 shows that at a normalized cement loadings of 50 and normalized flyash loadings from 25
to 50, UCS values from approximately 400 to 500 psi are obtained. Also there are UCS values
between 400 and 500 psi at normalized flyash loadings of 25 and cement loadings ranging from 25 to
50. Analysis of the data in Figure 4-4 and Table 4-5 indicates that for a given cement to flyash ratio,
the addition of sodium silicate improves the UCS value. A contour plot that represents the data could
not be determined. Several smoothing routines were investigated, i.e., linear, DWLS, Inverse Squared
Distance, and Negative Exponential.

Analysis of Tabular Results
Interpretation of the data in Table 4-5 indicates that at 15 percent cement, the UCS values range from

220 through 385 psi. The strength is increased by increasing the sodium silicate concentration.
Higher attapulgite and clinoptilolite loadings decrease the UCS value; see Table 4-5, Runs 10, 12, and
11. At 25 percent cement loading, the UCS values range from 380 to >480 psi. The effects of the
other reagents on the compressive strength are ambiguous. At 50 percent cement, the UCS value is
greater than 450 psi irrespective of the other reagent loadings. Run 7 is an outlier to this trend.

Bulking Factor
Figure 4-5 and 4-6 are the 3-D and contour plots of bulking factor as a function of normalized cement

and flyash loadings. The plateau in the 3-D plots at the highest' cement loadings is an artifact of the
plotting program. The smallest bulking factors are obtained at the lowest flyash and cement loadings.
As flyash and cement loadings increase the bulking factor increases. In order to minimize bu]king, the
lowest flyash loading for a given cement loading should be used.

An empirical equation for bulking factor was determined:
BF = 5.6 * PFA + 3.0 * PPC,

where BF is the bulking factor, and PFA and PPC are the percentage of flyash and cement in the
treated waste when mixed. A plot of the actual measured values versus the estimated values based on
the mathematical model predictions is in Figure 4-7. The data is linear least square regressed with 90
percent confidence intervals. The equation has an R? value of 0.82. The equation indicates that the
addition of flyash causes almost twice the volume increase as an equivalent addition of cement. This
empirical equation should be used for qualitative prediction only.

It is often observed in stabilization of inorganic waste sludges that for equal additions of cement or
flyash, the addition of flyash will result in a greater increase in bulking than addition of cement. The
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FIGURE 4-5
3-D PLOT OF LINEAR BULKING FACTOR AS A FUNCTION OF
NORMALIZED CEMENT AND FLYASH LOADINGS FOR SOLID WASTE LANDFILL
4-55
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FIGURE 4-7

PLOT OF POST BULK FACTOR VS ESTIMATED BULKING FACTOR VALUES
WITH A 90% CONFIDENCE LIMITS FOR THE SOLID WASTE LANDFILL
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empirical mathematical models for the Solid Waste Landfill and Lime Sludge Ponds bulking factor
supports this observation. A plausible explanation for this observation is that part of cement will
rapidly dissolve and fill the voids between the particles in the mixture. Flyash is slow to react and
therefore increases the bulking of the treated material more than cement does.

A qualitativelrelationship between UCS and bulking factor is shown in Figure 4-8. The data is
smoothed using the DWLS procedure. Generally at bulking factors less than 140 percent, the UCS
and bulking factor increase in unison. The negative curvature of the line in Figure 4-3 at greater than
140 percent bulking factor may be an artifact due to the scatter of the data. In particular, the two data
points at approximately 160 percent bulking factor and 400 psi UCS values cause the best fit curve to
have a more negative slope.

Recommended Formulations of Reagents
The formulations achieving greater than 450 psi are listed in Table 4-40. They are listed in order of

ascending bulking factor. (See Figures 4-5 and 4-6 for a visual reference of the data point relations to
each other.) The treated waste had low leachate concentrations when compared to the leachate action
levels. The samples also had low permeability. Therefore, UCS and bulking factor are the parameters
used to determine the recommended formulation. The recommended formulations that will achieve a
UCS value greater than 450 psi and minimize bulking are given in Table 441. For a given cement
loading the flyash loading should be minimized to control the bulking factor. These recommended
formulations are valid only for heat pretreated material.

4.1.24 Stabilization - Lime Sludge Ponds
The following sections provide Lime Sludge Ponds discussion of results for unconfined compressive

strength, analysis of 2- and 3-dimensional graphical results, tabular results, bulking factor, long-term
study, and recommended envelope for study.

Unconfined Compressive Strength
This section addresses the UCS results. Tables 4-6 and 4-7 presents the UCS, bulking factor, and

permeability results. These tables are arranged in order of increasing UCS values. The precision of
the UCS measurement is about 50 psi. Therefore, differences of this magnitude are not significant.
Samples which did not fracture at the maximum applied axial load during the UCS testing are listed in
the tables as ">480." Values above 480 psi are indistinguishable due to the limits of instrument
calibration. The range of UCS and bulking factor values can be seen in Figures 4-9 through 4-12.
These figures are bar graphs of the magnitude of the UCS and bulking factor values as a function of
sample number.

During Stage I, less than six formulations had UCS values greater than the approximately 500 psi
performance objective. Three formulations had UCS values greater than 400 psi in Stage I. Sec Table
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FIGURE 4-8

PROCEDURE FOR UCS VS BULKING FACTOR USING THE DWLS
PROCEDURE FOR SOLID WASTE LANDFILL
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TABLE 4-40
FORMULATIONS PASSING THE PERFORMANCE CRITERIA
FOR THE SOLID WASTE LANDFILL*

Normalized Normalized Normalized Nommalized Bulking
Cement Flyash Sodium Silicate Attapulgite & Factor
Loading Loading Loading Clinoptilolite

' Loadings
25 25 5 0 107
50 25 0-1.6 0-5 120-128
25 50 5 5 151-157
50 50 0 1.6 156
50 50 5 0 166
*Reagent loading per 100 pounds of wet weight of waste.
137
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TABLE 4-41

RECOMMENDED FORMULATIONS TO MEET PERFORMANCE GOALS
FOR THE SOLID WASTE LANDFILL*

Normalized Normalized Normalized Normalized
Cement Flyash Sodium Silicate Attapulgite &
Loading Loading Loading Clinoptilolite

7 Loadings
25 25 5 0
50 25 0-1.6 0-5

*Reagent loading per 100 pounds of wet weight of waste.
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10811818
10811618
10811418
10167818
10167818,
10167418,
10167218
10167018
10106818,
10100218
10160018,
101858813,

101685818

SAMPLE NUMBER

10185418
10105218
10168018,
10164818
10184018
10164418

. 10104218
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| 1 ] |

100 200 300 400 500
UCS (psi)

FIGURE 4-9

BARGRAPH OF UCS VS TREATABILITY SAMPLE NUMBER FOR
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LIME SLUDGE POND, STAGE 1
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10373801.
10373601.
10373401.
10373218.
10373018
10372813.
10372618.
10372413,

10372218.

SAMPLE NUMBER

10872018,

10871813

10371618,

10871418,

10371218

| 1 ] . |

O 100 200 300 400 500
UCS (psi)

FIGURE 4-10

BARGRAPH OF UCS VS TREATABILITY SAMPLE
NUMBER FOR LIME SLUDGE POND, STAGE 2
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10811818
1@1101&
10811418
1018'781&
10167618
10167418
1ﬁ0>167213-
10167018,
10106818,
10100218
10100018,
10165813

10165818

SAMPLE NUMBER

10165418
10165218
10165018
10164818,
10164618

10164413,

10164218

] | | | | | |

40 50 60 70 80 90 100110120
BULKING FACTOR

FIGURE 4-11

BARGRAPH OF BULKING FACTOR VS TREATABILITY
SAMPLE NUMBER FOR LIME SLUDGE POND, STAGE 2
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10873801,
10873601.
10873401.
10373218,
10878018,
10872813,
10872618,
10872418,

10872218,

SAMPLE NUMBER

10372013.

10371818

10371613,

10371413

10371213.

1 1 ] 1 1 1 |

20 80 40 50 60 70 80 90 100
BULKING FACTOR

FIGURE 4-12

BARGRAPH OF BULKING FACTOR VS TREATABILITY
SAMPLE NUMBER FOR LIME SLUDGE POND, STAGE 2
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4-6 and Figure 4-9. Revised formulations were tested in Stage II based on the Stage I results. These
formulations had cement loadings greater than or equal to 50 percent and contained no flyash. All of
the Stage II formulations achieved UCS values greater than 480 psi.

Both Portland Type I and II cements were investigated due to the potential problem of high sulfate
concentration in the waste. High sulfate concentration may cause a loss of compressive strength as the
material sets and cures. Type II cement was investigated because it is less susceptible to moderate
sulfate attack than Type I. Type I cement was tested because it is more readily available and less
expensive.

The Lime Sludge Ponds contain waste from the FEMP water treatment plant, coal pile runoff

(WEMCO, 1989) and the boiler plant blowdown. The low UCS values for any given formulation (as

compared to the South Field and Solid Waste Landfill results) may be partly due to the amines added

to the water in the boiler plant. Other unidentified inhibitors may also be present. J. R. Conner’s

book, "Chemical Fixation and Solidification of Hazardous Wastes", list amines (along with alcohols,

amides, carbonyls and chlorinated hydrocarbons) as inhibitors of cement chemical reactions in Chapter
9 ("Chemical Factors Affecting Solidification", Table 9-1, p. 299).

Analysis of Graphical Results - 2-Dimensional
Figure 4-13 is a SPLOM plot using the Influence plot options. (See Section 4.1.1). Analysis of

Figure 4-13, indicates that the UCS values are increased by increasing the cement loading. The effects
of attapulgite, clinoptilolite, water and sodium silicate loadings on the UCS values are ambiguous due
to the wide confidence intervals. The effect of flyash on UCS is also ambiguous. The slope of the
linear regression line is negative indicating that increasing flyash loading decreases the UCS.
However, over half of the data points are outside of the 90 percent confidence intervals. Therefore,
the flyash results are ambiguous. Figure 4-14 is an altemative plot of UCS and flyash loadings. A
best-fit line was drawn through the data points using the distance weighted least squares regression
(DWLS) smoothing routine in SYGRAPH. Analysis of the figure indicates that as the flyash loading
increases, the UCS values decrease until the percentage flyash in the reagent/waste mixture exceeds
about 15 percent in the waste-reagent mixture. The UCS value then increases with subsequent higher
loadings of flyash. The increasing UCS values after about 15 percent loading may be due to the
adsorption of amines and other inhibitors by the site flyash. Amines are known to be inhibitors for
cement chemical reactions (Conner, J. R., Chapter 9, Table 9-1, p. 299). If the inhibitors are adsorbed
and separated from the cement, the cement setting and strength formation reactions can proceed
without inhibition.

Analysis of Graphical Results - 3-Dimensional
Figures 4-15 and 4-16 are 3-dimensional (3-D) plots of UCS as a function of normalized flyash and

cement loadings. The data points are represented as circles attached to a line perpendicular to the
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SPLOM PLOT FOR LIME SLUDGE POND
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FIGURE 4-14

ALTERNATIVE PLOT OF UCS VS FLYASH
LOADING FOR LIME SLUDGE POND

1435

FER/OUZTR/K WP758.4/07-12-92 4-68



UCS PH

FEMP-02TR-4-DRAFT
July 13, 1992

3527

FIGURE 4-15

3-D PLOTS OF UCS AS A FUNCTION OF NORMALIZED
FLYASH AND CEMENT LOADINGS FOR LIME SLUDGE POND

145

FER/OUZTR/IK. WP758.4007-12-92 4-69



UCS PR

FEMP-02TR-4-DRAFT
July 13, 1992
3527
500 ;
N, 3
400 [ ,
300 [ : oo
QOO ,’ 7 i :

%Q
FIGURE 4-16
3-D PLOT OF DWLS-UCS AS A FUNCTION OF NORMALIZED
FLYASH AND CEMENT LOADINGS FOR LIME SLUDGE POND
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l X-Y plane. The data in the 3-D plots are smoothed by Inverse Squared and DWLS procedures 3512 7
respectively. At a given cement to flyash ratio, the variations in UCS values are the result of changing 2
I the other reagent loadings, e.g., sodium silicate. 3
Figures 4-15 and 4-16 show that at a normalized cement loading of 50 and normalized flyash loadings 4
l from zero (0) to 50, UCS values from approximately 400 to 500 psi are obtained. At lower loadings s
of cement the UCS rapidly decreases. In Figure 4-16 one data point at a loading of 50 and 25 for 6
l cement and flyash, respectively, was removed from the plot for clarity. In this plot the values of UCS 7
decrease at cement loadings greater than 50: This is an artifact of the smoothing routine. Figure 4-17 8
is a contour plot of the smoothed surface in Figure 4-16. Qualitative predictions of UCS values as a 9
l function of cement and flyash loadings may be derived from the contour plot. 10
l Analysis of Tabular Results 1
Low cement loadings are ineffective at achieving the desired strength requirement; see Runs 10 o
through 12 in Table 4-6. Cement loadings of 15 percent (w/w of cement/waste) yield UCS values 13
l ranging from 87 to 116 psi. At 25 percent cement, irrespective of the type of cement, the UCS value 14
varies between 120 and 251 psi. The actual value depends on the other reagent loadings. With this 15
l percentage of cement, the UCS is below 200 psi when the percentage of flyash is less than 50 percent. 16
When the flyash loading is increased to 50 percent, the UCS increases to above 200 psi. The analysis 17
l of the data indicates that increasing the flyash loading increases the strength of the sample (see runs 1, 18
2,3,4,5, 15, and 16). At 50 percent cement loadings, the UCS values are above 300 psi. The trend 19
of increasing strength with greater flyash loadings (observed with 25 percent cement) is reversed. The 20
l UCS values are greater than 480 psi, between 400 and 480 psi, and between 300 and 400 psi for O, 21
25, and 50 percent flyash loadings, respectively. (See Runs 6, 7, 9, 13, 14, and all of Stagé IL) b3
l Comparisons of the Type I and Type II cement results indicate that within the precision of the test b
they yield the same results. 2%
l Bulking Factor 25
Analysis of Figure 4-13 indicates that the bulking factor is increased by increasing all of the reagent 2
l loadings, except sodium silicate. Sodium silicate has little effect on the bulking factor; i.e., increasing 7
the sodium silicate loading does not cause the bulking factor to consistently increase or decrease. On %
' the basis of these graphical results (see Figures 4-13), the most important variables are cement and 2
flyash loadings. 30
'— Figure 4-18 and 4-19 are the 3-D and contour plots of bulking factor as a function of normalized 3l
cement and flyash loadings. The plateaus at the highest and lowest cement loadings are artifacts of . 2
l the plotting program. The smallest bulking factors are obtained at zero (0) flyash loading. As flyash 1
and cement loadings increase the bulking factor increases. A qualitative relationship between the UCS 3
l values and bulking factor for Stage I is shown in Figure 4-20. Generally, the UCS and bulking factor 35
I FER/OU2TR/JK.WPT58.4/07-12.92 4-71 : 148
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increase in unison. Since all UCS values are >480 psi in Stage II, no correlation between UCS and
bulking factor could be determined for Stage II data. ‘

An empirical equation for bulking factor was determined:
BF = 1.6 * PFA + 2.4 * PH,0 + 0.8 * PPC,

where BF is the bulking factor, and PFA, PH,0, and PPC are the percentage of flyash, water, and
cement in the treated waste when mixed. A plot of the actual measured values versus the
mathematical predicted (estimated) values based on this equation is in Figure 4-21. The data is linear
least square regressed with 90 percent confidence limits. The equation has an R? value of 0.755. The
equation indicates that an addition of flyash causes almost twice the volume increase as an equivalent
addition of cement. Due to the relatively low R? value and since almost half of the data is outside the
90 percent confidence intervals, the equation should be used only for qualitative prediction of the
bulking factor.

Long-Term Study
Historical process knowledge indicates that high sulfate concentrations exist in the Lime Sludge Ponds

waste. High sulfate concentration may cause a loss of compressive strength as the material sets and
cures. Therefore, long-term (90 days) compressive strength studies were conducted to identify if the
potentially high sulfate concentration in the waste would affect the compressive strength. Three
formulations were selected that would have UCS values ranging from approximately 100 to 500 psi.
Portland Type II cement was used in each test. Duplicate samples were set for each formulation and
tested for UCS on Days 28 and 90. The 90-day samples had UCS values greater than the ‘28-day
cured samples. This is the expected trend for cement curing without a sulfate problem. The analysis
of these results indicates that when using Portland Type II cement, there is not a detrimental effect of
sulfate on the UCS. The 90-day time period was selected because it was about three times the usual
curing time, and also fell within the time interval during which the treatability study was conducted.

Recommended Formulations of Reagents
The formulations achieving greater than 450 psi and using the lowest loadings of cement are listed in

Table 4-42. They are listed in order of ascending bulking factor. The first two rows are for Stage I
results; the remainder of the table is for Stage Il results. The treated waste had low leachate
concentrations when compared to the leachate action level. The samples also had low permeability.
Therefore, UCS and bulking factor are the parameters used to determine the recommended
formulations. The recommended formulations that will achieve a UCS value greater than 450 psi and
minimize the bulking factor are given in Table 4-43. If flyash is used, as in Stage I, the minimum
flyash loading is recommended to minimize bulking.
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TABLE 4-42
FORMULATIONS PASSING THE PERFORMANCE CRITERIA
FOR THE LIME SLUDGE Ponds AREA*

Normalized Normalized Normalized Normalized Bulking
Cement Flyash Sodium Silicate Attapulgite & Factor
Loading Loading Loading Clinoptilolite

Loading
50 50 0 5 _ 110
50 25 0 5 88
50 S 0 ' 22-24
50 5 5 31-35
50 0 5 4048
*Reagent loading per 100 pounds of wet weight of waste.
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TABLE 4-43

RECOMMENDED FORMULATIONS TO MEET PERFORMANCE GOALS
FOR THE LIME SLUDGE Ponds AREA*

Normalized Normalized Normalized Normalized
Cement Flyash Sodium Silicate Attapulgite &
Loading Loading Loading Clinoptilolite

Loadings
50 25 0 5

50 0 5 0

*Reagent loading per 100 pounds of wet weight of waste.
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4.1.2.5 Stabilization - South Field _
The following sections provide South Field discussion of results for unconfined compressive strength,
analysis of 2- and 3-dimensional graphical results, tabular results, bulking factor, long-term study, and
recommended envelope for study.

Unconfined Compressive Stnengt_h'
This section addresses the UCS results; see Table 4-8 for the UCS, bulking factor, and permeability

results. These tables are arranged in order of increasing UCS values. The precision of the UCS
measurement is about 50 psi. Therefore, differences of this magnitude are not significant. Samples
which did not fracture at the maximum applied load during the UCS testing are listed in the tables as
">480." Bar graphs of the UCS and bulking factor values as a function of sample number are in
Figures 4-22 and 4-23 as a visual aid to show the range of UCS and bulking factor values measured in
this study.

Analysis of Graphical Results - 2-Dimensional
Figure 4-24 is a SPLOM plot where the bulking factor (BULKFACT) and UCS values (PSI) are

plotted versus the normalized reagent loadings. Analysis of the plots indicates that the compressive
strength is increased by increasing the cement loading. The effects of attapulgite, clinoptilolite, flyash,
water, and sodium silicate loadings on the UCS are ambiguous due to the wide 90 percent confidence
interval. The slope of SPLOM plot for flyash indicates that flyash has a detrimental effect on the
compressive strength. However, over half of the data are outside the confidence intervals, thus the
result is ambiguous. '

Analysis of Graphical Results - 3-Dimensional
Figure 4-25 is a 3-D plot of UCS as a function of normalized flyash and cement loadings. The data

points are represented as circles attached to a line perpendicular to the X-Y plane. The data is
smoothed by the Linear Least Squares procedure. At a given cement to flyash ratio, the variations in
UCS values are the result of changing the other reagent loadings, e.g., sodium silicate. Figure 4-26 is
a contour plot of the smoothed surface in Figure 4-25. Qualitative predictions of UCS values as a
function of cement and flyash loadings may be derived from the contour plot. The smoothing routine
predicts the measured results well at higher cement loadings. However, the quality of fit decreases at
lower cement loadings. At a normalized cement loading of 50 and flyash ranging from 25 to 50, UCS
values from 400 to SO0 psi are obtained. Analysis of the plots and the data in Table 4-8 indicates that
for a given cement to flyash ratio, additions of sodium silicate improves the UCS.

Analysis of Tabular Results
Analysis of the data in Table 4-8 reveals that a 25 percent cement loading (w/w of cement/waste)

yields UCS results from 158 to 354 psi. Run S has a UCS value of 354 psi as compared to less than
296 psi for the other formulations with 25 percent cement loading. This higher UCS value may be
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FIGURE 4-22

BARGRAPH OF UCS VS TREATABILITY SAMPLE NUMBER FOR SOUTH FIELD
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FIGURE 4-25

3.-D PLOT OF LINEAR-UCS AS A FUNCTION OF

NORMALIZED FLYASH AND CEMENT LOADINGS FOR SOUTH FIELD
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due to the higher loading of sodium silicate combined with zero addition of attapulgite and
clinoptilolite and low loading of flyash. The effects of reagents besides cement and sodium silicate
are ambiguous at the 25 percent loading of cement. When the cement loading is increased to 50
percent, the UCS values are greater than 469 psi irrespective of the other reagents. This trend applies
to all formulations except for Run 7. Within the precision of this test, using flyash from the active
and inactive piles location yields the same results.

Bulking Factor

Analysis of Figure 4-24 indicates that the bulking factor is increased by addition of all reagents except
sodium silicate. The wide confidence intervals in the sodium silicate and cement plots indicate that
any conclusions related to sodium silicate and cement are questionable.

Figure 4-27 and 4-28 are the 3-D and contour plots of bulking factor as a function of normalized
cement and flyash loadings. The plateau at the highest flyash and cement loadings is an artifact of the
plotting program. The smallest bulking factors are obtained at the lowest flyash and cement loadings.
As the flyash and cement loadings increase the bulking factors increase. Figure 4-29 plots UCS versus
bulking factor. The results are ambiguous. -

An empirical equation for bulking factor was determined:
BF = 49 * PFA + 4.6 * PPC + 28.8 * PAT - 0.79 * PAT * PFA,

where BF is the bulking factor, and PFA, PPC, PAT, PAT and PFA are the percentage of flyash,
cement, and attapulgite or clinoptilolite in the treated waste when mixed. A plot of the actual
measured valves versus the values estimated from the mathematical equation is in Figure 4-30. The
data is linear least square regressed with 90 percent confidence limits. The equation has an R? value
of 0.96. The equation indicates that the addition of attapulgite or clinoptilolite causes almost five
times greater volume increase than an addition of an equivalent amount of flyash or cement. The
effect of flyash and cement on the bulking factor are similar. This empirical equation should be used
for qualitative predictions of bulking factor, not quantitative.

Recommended Formulations of Reagents
The formulations achieving greater than 350 psi are listed in Table 4-44. They are listed in ascending

order of bulking factor. (See Figures 4-25 and 4-28 for a visual relationship of the data points.) The
treated waste had low leachate concentrations when compared to the leachate action levels. The
sample also had low permeabilities. Therefore, UCS and bulking factor are the parameters used to
determine the recommended formulations. The recommended formulations that will achieve a UCS
value greater than 350 psi and minimize the bulking factor are given in Table 4-45. To minimize the
bulking factor, the flyash loading needs to be minimized for a given cement loading.
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l ) TABLE 4-44
l FORMULATIONS PASSING THE PERFORMANCE CRITERIA
FOR THE SOUTH FIELD AREA*
I Normalized Normalized Normalized Normalized Bulking
Cement Flyash Sodium Silicate- Attapulgite & Factor
Loading Loading Loading Clinoptilolite
l Loadings
25 25 5 0 113
l 50 25 5 0 150
50 25 0 S 173
l 50 50 0 5 192-194
*Reagent loading per 100 pounds of wet weight of waste.
Q
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- TABLE 4-45
RECOMMENDED FORMULATIONS TO MEET PERFORMANCE GOALS
FOR THE SOUTH FIELD AREA*
Nommalized Normalized Normalized Normalized
~ Cement Flyash Sodium Silicate Attapulgite *
Loading Loading Loading Clinoptilolite
: Loadings
25 25 5 0
50 25 5 0
50 25 0 5
*Reagent loading per 100 pounds of wet weight of waste.
169
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4.1.2.6 Radon Testing
In accordance with the Work Plan, if the combined Ra-226 and Ra-228 content in the treated waste

exceeded 15 pCi/g, radon emanation (from the stabilized solids) and radon leaching (in deionized
water) tests would be performed in the Advanced Phase -- optional work. The combined radium
levels in the 1991 characterization samples were below 15 pCi/g. The radon emanation and leaching
tests were therefore not conducted.

4.1.3 Comparison To Test Objectives
All of the performance objectives established in the Treatability Study Work Plan for this project were

met. The performance objectives are listed alorig with a brief comment on how each objective was
achieved. The objectives and accomplishments are as follows:

FER/OUZTR/JK. WP758.4007-12-92 4-93

To develop a database of stabilization reagents and corresponding hazardous and
radioactive materials leachability for stabilized waste forms.

Data on stabilization of the Operable Unit 2 wastes were obtained during this program.
Relationships of the leachate concentrations to the leachate action levels are provided.
The data is managed in a database program which was written using Clipper software.

A copy of the Clipper printout is presented in Appendix B and a copy of the MTCLP
and TCLP leachability data are in Appendix C. Comparisons to leachate action levels
are in Appendix D. In addition, maximum and minimum leaching results for each waste
unit and each compound are presented in Section 4.1.2.

To develop a database of stabilization reagents and relative quantities required to
minimize leachable concentrations of radionuclides and Hazardous Substances List
(HSL) constituents from the final waste form.

A copy of the MTCLP and TCLP leachability data are in Appendix C. Comparisons to
leachate action levels are in Appendix D. See Section 4.1.2.1 for comparison to TC ’
regulatory and leachate action level standards. Mathematical models to relate the effects
of treated waste composition on the stabilized waste leachability would be unreliable due
to the low concentration of the contaminants in the leachate solutions. See Section
412,

To establish the proof of process and applicability of the selected stabilization
technology.

Reagent formulations were identified which met the performance objectives for UCS,
permeability and leachability. See Section 4.1.2.

To screen a large number of parameters and identify those that will be critical for future
bench-scale studies.

Various reagents were investigated at several distinct values. The effects of the reagents
on the performance objectives were determined. It is recommended that tests be
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conducted in future work to investigate the effects of water, clinoptilolite, and attapulgite
addition in more detail.

To determine an envelope of cement stabilization reagents and relative quantities
required, so that the final waste form achieves a UCS of approximately 500 psi.

The envelope of cement stabilization reagents was determined for each waste unit. See
Section 4.1.2.

To minimize the final volume of treated waste.

Empirical equations were determined for relating bulking factor (percentage volume
increase) to the reagent additions. Formulations that met the UCS requirements and
minimized the percentage volume increase were determined and used in the permeability
tests.

To provide data which will be used in the FS to estimate the volumes of treated waste
that will be generated by each process.

Formulations that met the UCS requirements and minimized the percentage volume
increase were determined and used in the permeability tests. Empirical equations were
determined for relating bulking factor (percentage volume increase) to the reagent
additions. ‘

To develop preliminary reagent mixtures for use in future treatability studies.

Reagent mixtures were developed and recommendations were made for future
treatability studies. See Section 4.1.2.

To provide preliminary cost and design data for the FS.

Ranges of reagent additions that would satisfy the performance criteria were determined.
Also empirical bulking factor equations were derived which provide information on
volume increase. This information will be used for the development of the required
level of cost and design data to meet the FS study requirements.

To provide leaching characteristics of stabilized and unstabilized waste for use in fate
and transport modeling, using results obtained from the TCLP.

The leaching results are described and summarized in Section 4.1.2. A copy of the
MTCLP and TCLP leachability data are contained in Appendix C. Comparisons to
leachate action levels are in Appendix D.

To develop preliminary process parameters for use in future treatability studies: shear
strength, waste form temperature rise, general description of waste before and after
reagent addition, permeability of stabilized waste, percent of water in the waste, pH of
the leachate solution, and information if there were significant amounts of gas given off
during mixing or curing.
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Preliminary process parameters for use in future treatability studies or in the remediation
were collected. These parameters were designed to indicate if there may be gross
processing problems while using the grout mixture. The parameters are shear strength,
waste form temperature rise, penetration resistance, and if there was significant amounts
of gas given off during mixing. The treated sample is considered processible if the
mixture has low shear strength (<1 ton/fi2), minimal temperature rise (<7 C), and no
evidence of gas release soon after mixing. In addition to improved handling, the treated
waste should set to achieve a penetration resistance of greater than 4.5 tons/fi® after a
day of curing. Based on these parameters, all successful mixtures are processible.

» To provide the chemical and radiological data as shown in the Work Plan,
Table 34.

The leaching results are described and summarized in Section 4.1.2. A copy of the
MTCLP and TCLP leachability data are in Appendix C. Comparisons to leachate action
levels are in Appendix D.

The completed test program successfully determined ranges of formulations that would meet the
performance objectives. The data can be used in the detailed analysis of altematives during the FS
process. Data was obtained which:

o Confimns that stabilization technology is applicable to Operable Unit 2

 Provides leachate and permeability results for input in the fate and transport modelling
 Provides reagent envelopes for the estimation of cost

o Provides information for further analysis in the Remedy Design Phase.

If cement stabilization is chosen, remedy design work using vendor-specific equipment needs to be
conducted before implementation of this technology. Pilot plant studies to determine the effect of
sample heterogeneity and vendor specific reagent characteristics need to be performed. It is also
recommended that further tests be performed to determine the effects of water addition, on the strength
and long-term stability of the treated waste. If attapulgite, and clinoptilolite are used in future studies,
their affect on the treated waste stability also needs to be further investigated. In this study, enough
water was added to make the waste and reagent mixture into a paste that could be easily mixed and
fluid enough to add to mold for curing. The moisture content of the mixture ranged from
approximately 22 to 45 percent. The optimum water addition was not determined to maximize the
UCS. Additional tests with the desired formulation(s) may be investigated with several levels of water
addition to determine the appropriate range of water additions to maximize the UCS.

Attapulgite and clinoptilolite were added to decrease the leachability of metals in the treated waste.
Analysis of the treatability data indicates that the leachability is below the anticipated leachate action
levels for the site. Therefore, addition of these reagents should not be necessary. Also, the addition of
these reagents may have a detrimental effect on the unconfined compressive strength. It is therefore

" recommended that a larger scale test with no addition of attapulgite and clinoptilolite be investigated to

prove that there is not a leachability problem.
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Additional tests should also be conducted to test the long-term effect of stabilizing the Lime Sll'ldge
Ponds with Portland Type I cement. ’

4.2 QUALITY ASSURANCE/QUALITY CONTROL
The QAPP for the Femald RI/FS is the governing document of QA covering the remedial investigation

at the FEMP. The QAPP includes the quality objectives, the requirements for work performance to
meet these objectives, and the means for verifying that the objectives have been met. To meet the
analytical data quality objectives of the QAPP, strict documentation procedures are used in conjunction
with reagent blanks, duplicate samples, and spiked samples to determine the precision, accuracy, and
completeness of the data.

Project-specific notebooks signed out by the facility QCC to the individuals performing the
experiments were used to record all daily laboratory activities. Non-project-specific logbooks were
used to record the injection or introduction of samples into analytical instrumentation, as well as
maintenance or problems with instruments. The notebooks and logbooks were returned to the facility
QCC after completion of the project or when the books were filled. Standard QA/QC protocol
followed guidelines specified in Section 7.0 of the Treatability Study Work Plan. This included
numerical transcription verification and checking and recalculation of all calculations. Other analytical
QC activities followed by the laboratories, including instrument calibrations, standards, blanks,
duplicates, and QC samples, may be found in the lab-specific QAPPs. The results of some of these
QA activities are contained in Appendices A and C of this report. The purpose and results of some of
these QA/QC checks are explained in this section.

4.2.1 Run Blanks

For radionuclide, TCLP, and MTCLP analysis, run blanks consisting of the TCLP extraction fluid
were analyzed to insure that any contamination in either the extraction fluid or the analytical process
would be identified.

Instrument method blanks were performed by CLP protocol as were the TCLP extraction samples. All
methods were within the CLP limits for each analysis.

TCLP extraction fluids were analyzed using the same method as the samples. The analyses were
performed to determine if constituents of concemn were being introduced into sample extracts from the
extraction fluid. Silicon and zinc, constituents of concemed, appeared repeatedly in extract fluid 1 and
extract fluid 2 at levels at or below contract detection limit for the CLP method of analyses. Acetone
and methylene chloride were found in high levels in most of the extraction fluid analyses. These
volatiles were labeled as rejected or undetected in the validation process because the TCLP extraction
took place in the semivolatile extraction laboratory. All other organic analyses only detected
constituents of concem at levels below the contract detection limits.
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4.2.2 Reagent Blanks
To demonstrate that the reagents (Portland cement Types I and II, attapulgite, clinoptilolite, and

sodium silicate) used for stabilizing samples did not contribute to the leachable metals, organics, or
radionuclides in the treated mixtures, aliquots of each were submitted and analyzed for these
contaminants. In addition, seven mixtures of various amounts of reagents were made (Table 3-10) and
subjected to TCLP analyses. The results are in Appendix C. Many of the constituents of concem are
found at low levels in the reagents. Some constituents such as ‘barium, copper, manganese, boron, and
silicon are found at levels above 1 ppm. Radionuclides are also in the reagents used in the
solidification process. The clays showed a gross alpha of 77.3 pCi/L, with Ra-228 at 8.58 and total

uranium at 432 g/L. The commercial flyash analyzed at 14.9 pCi/L for gross beta with total

uranium at 8.04 g/L. The portland cements reported gross betas at 290 and 278 pCi/L and Ra-226
at levels of 4.48 and 7.77 pCi/L. These constituents are found at these levels in nature.

4.2.3 Spiked Samples
The spiked sample analysis is designed to measure the accuracy of the data and provide information

about the effect of the sample matrix being analyzed on the digestion (if required) and measurement
methodology. The spike was added to the leachate from the TCLP or MTCLP before the digestion.
At least one spiked sample analysis was performed on each group of samples of a similar matrix type
(ex: water, soil) and concentration (i.e., low, medium) for each set of leachate samples submitted for
analysis or for each 20 samples analyzed.

For organic compounds, if spike recovery was not within the limits as specified by the CLP protocol,
the data was flagged with an "*."

For metals, if the spike recovery was not within the limits for the analyte of concem, the data for all
samples associated with the analysis of that spiked sample were flagged with the letter "N." An
exception to this rule was granted in situations where the sample concentration exceeded the spike
concentration by a factor of four or more. In such a case, the spike recovery was not considered and
the data was reported unflagged even if the percent recovery did not fall within the control range.
Individual spike recoveries were calculated using the following equation found in the EPA guidance
document "Preparing Perfect Project Plans” (EPA 1989b):

($-U) = 100

% Recovery =
Csa
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where
S = spiked sample result
U = unspiked sample resuit
Csa = spike added

When the sample concentration was less than the instrument detection limit, S = 0 was used for the
purpose of calculating the percent recovery.

For the volatile spiked compounds, 10 out of 80 spike recoveries fell outside the CLP protocol Q
C limits. Only three of the spiked compounds of the five were outside of QC limits.

Semivolatile spiked compounds showed 50 out of 242 spike recoveries fell outside the CLP protocol
QC limits. All but one of the 11 compounds, acenaphthene, showed recovery problems.

The pesticide spike recoveries faired much better with 3 of 120 spike recoveries outside the QC-
required limits. Only 4,4-DDT had spike recoveries outside the QC limits.

The only metals with spike recoveries outside the CLP protocol QC limits are arsenic, lead, selenium,
and thallium. The arsenic spike recoveries showed six out of 10 arialyses outside the QC lLimits; the
lead and thallium only had 1 of 10 analyses out; and the selenium had 4 out of outside QC limits. Of
the 217 percent spike recoveries evaluations done for the metals, 202 were within the QC limits.

The spiked recovery results are included in Table 4-46.

4.24 Relative Percent Difference

The relative percent difference (RPD) is a comparison of the results of running duplicate samples
through the same analytical procedures. Evaluating RPD results gives another indication of the
validity of the data. The RPD for each analyte (or measured parameter) was calculated using the
following equation:

_ (CI-C2) » 100
(CI+C2)R2

RPD

where
RPD = relative percent difference
C1 = larger of the two observed values
C2 = smaller of the two observed values

Of the 226 RPD evaluations done for the metals spike and spike duplicate samples, 221 were within
the control range for the analytes of concern. Table 4-47 contain the results of the RPD analysis.
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Table 4-46
" PERCENT SPIKE RECOVERY OF TREATABILITY SAMPLES'
AVERAGE
QC SPIKE # Outside
Limits RECOVERY QC
VOLATILES (%) (%) Limits
1,1-Dichloroethene 61-145 88 6 of 16
Trichloroethene 71-120 99 30of 16
Benzene 76-127 101 1 of 16
Toluene 76-125 96 0
Chlorobenzene 75-130 99 0
SEMIVOLATILES
Phenol 12-86 76 6 of 22
2-Chlorophenol 27-123 103 4 of 22
1,4-Dichlorobenzene 36-97 58 1 of 22
N-Nitroso-di-n-propylam 41-116 52 6 of 22
1,2,4-Trichlorobenzene 39-98 68 1 of 22
4-Chloro-3-methylphenol 2397 82 3 of 22
Acenaphthene 46-118 74 | 0
4-Nitrophenol 10-80 76 9 of 22
2,4-Dinitrotoluene 24-96 81 3 of 22
Pentachlorophenol 9-103 100 10 of 22
Pyrene 26-127 112 7 of 22
PESTICIDES )
gamma-BHC (Lindar) 56-123 78 0
Heptachlor 40-131 81 0
Aldrin 40-120 76 0
Dieldrin 52-126 88 0
Endrin 56-121 79 0
4,4’-DDT 39-127 111 30f20
499 176
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Table 4-46
(Continued)
AVERAGE
QC SPIKE # Outside
Limits RECOVERY QC

METALS (%) (%) Limits

Aluminum 75-125 98 0 of 10
Antimony 75-125 106 0 of 10
Arsenic 75-125 75 6 of 10
Barium 75-125 100 0 of 10
Beryllium 75-125 97 0 of 10
Cadmium 75-125 88 0 of 10
Chromium 75-125 93 0of 10
Cobalt 75-125 96 0 of 10
Copper 75-125 98 0of 10
Iron 75-125 99 0of 10
Lead 75-125 85 1 of 10
Manganese 75-125 97 0of 10
Mercury 75-125 106 0 of 10
Nickel 75-125 99 0of 10
Selenium 75-125 71 4 of 10
Silver 75-125 88 0 of 10
Thallium 75-125 101 10of 10
Vanadium 75-125 99 0 of 10
Zinc 75-125 96 0of 10
Cyanide 75-125 95 Oof2

Molybdenum 75-125 100 0 of 10
Boron 75-125 98 Oof 5

Silicon 75-125 99 0of9

*TCLP extract is analyzed by CLP protocol
4-100 177
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TABLE 4-47 (Continued)
RELATIVE PERCENT DIFFERENCE PERMEABILITY"
Solid Waste Landfill Lime Sludge Pond, S.I Southfield
Run No. 3,3D 7, 7D 5,5D 6, 6D
RPD RPD RPD RPD
(%) (%) (%) (%)
Permeability 47 200 117 179
*Table represents % RPD where positive concentrations were detected for both the original and duplicate
sample runs.
C
4-102 179
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TABLE 4-47 (Continued)

RELATIVE PERCENT DIFFERENCE SEMIVOLATILES"

Run No. 3,3D 7, 7D
(%) (%)
Compound Name
Benzoic acid 0 50

*Table represents % RPD where positive concentrations were detected for both the original and duplicate
sample runs.
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4.2.5 Duplicate Samples
At least 20 percent of all experimental tests were duplicated. Three duplicate treated mixtures were

made for the Solid Waste Landfill (Runs 3, 7 and 12 of the 12 formulations, Table 3-7), the Lime
Sludge Ponds Stage I (Runs S, 10 and 16 of the 16 formulations, Table 3-9), and the South Field
(Runs 3, 6 and 10 of the 12 formulations, Table 3-9). Two duplicate mixtures were made for the
Lime Sludge Ponds Stage II (Runs 3 and 7 of the 9 formulations, Table 3-11). These results are
included in Appendix C.

The percent RPD was calculated each constituent where positive concentrations were detected in both
the original and the duplicate run samples. These values are in Table 4-47. Many concentrations were
small reflecting large values for the percent RPD recoveries.

4.2.6 Completeness A
Another calculation used to assess data quality is the level of completeness. The level of completeness

is calculated using the following equation:
%C = 100% * (V/n)

where
%C = percent completeness
V = number of measurements judged valid
n = total number of measurements necessary to achieve a specific statistical .-
level of confidence in decision making

During the course of the study, 2822 chemical and radiological analyses were performed on advanced
stage samples. The completed analyses totaled 2736 for a completeness rate of almost 97 percent.

4.3 SCHEDULE/COST FOR PERFORMING THE TREATABILITY STUDY
Preparation of the Operable Unit 2 Treatability Study Work Plan began in April 1991. A draft was

prepared and underwent several iterations before it was submitted to EPA for review on August 24,
1991. EPA reviewed the document from August 23 to September 23, and in the process generated a
list of comments. Responses to EPA comments, along with a revision of the Work Plan, were
prepared between September 24 and October 21. The revised Work Plan and comment responses were
submitted to EPA for review and approval on October 23.

Because of the tight schedule as shown in Figure 4-31, a decision was made to begin treatability
testing before EPA approval. The first treatability sample was mixed on September 23, one month
before the last Work Plan submittal to EPA.
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The Stage 1 molds were mixed between September 23 and October 9. Based on the Stage 1 results, it
was decided that a second stage would be performed on the Lime Sludge Ponds. These samples were
taken between November 7 and November 14.

Because of the lack of time, it was not possible to sequence a preliminary phase with a subsequent
advanced phase. Instead, a large number of samples were mixed, each was large enough to be used
for both preliminary and advanced stage analysis. After each sample was UCS tested, MTCLP
analyses was performed; however, holding time limits (two weeks) did not permit waiting for the
results of MTCLP analysis before deciding which samples would go into advanced phase testing.
Therefore, the decision to send a sample into the advanced phase analysis was based on the results of
the UCS test. The MTCLP results were used to decide if another stage would be required based on
leachability problems.

The full TCLP analysis of these samples did present problems. The cement in samples resulted in
high concentrations of calcium in the TCLP leachates. This made some of the radiological analyses
very difficult.

The high levels of calcium in the leachate resulted in what is called a difficult matrix. This result
caused a doubling of the analytical tests. The levels of radioactivity in the samples also affected the
cost. The single factor having the greatest impact was, however, the total number of samples
receiving the advanced phase analysis. The largé number of samples was required due to the inability
(due to schedule) to identify a few promising formulations in a timely manner.

The overall cost of the Operable Unit 2 treatability program is approximately $1,200,000 with about
two thirds of this amount for analyses.

44 KEY CONTACTS FOR OPERABLE UNIT 2 TREATABILITY STUDY

The project inanagement organization for Operable Unit 2 treatability is shown in Figure 4-32. The
principal parties include: DOE Fernald Field Office, WEMCO, ASV/IT, the IT Technology
Development Laboratory, and Parsons.

Personnel involved in the management of the entire RI/FS include Jack R. Craig, DOE Project
Director, who is responsible for the RI/FS; John D. Wood, ASI/IT’s Project Director for the RI/FS
contractor; and ASI/IT’s John E. Razor, who serves as Deputy Project Director and is responsible for
the technical content of all the RI/FS consultant’s documents.

Additional personnel involved in the management of RI/FS treatability programs for all operable units
include Dr. N. E. Hopson, ASI/IT’s Technical Integration Manager, who is responsible for specific
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major work tasks as follows: RI, NEPA, and Treatability; and, Samuel H. Wolinsky, Treatability
Coordinator for all operable unit treatability studies performed by the RI/FS consultant.

Personnel specifically involved in Operable Unit 2 include Johnny W. Reising, DOE Operable Unit
Manager; Robert J. Skalka, WEMCO'’s Integration Contractor Operable Unit Manager; and Kathryn
W. Riedel, Operable Unit Manager for Parsons, the remedial design contractor. David F. Smith serves
as the RI/FS Operable Unit Manager.

The IT Technology Development Laboratory personnel performed the actual treatability testing. These
individuals are Edward S. Alperin, Treatability Operations Manager, who is responsible for all
treatability testing programs within the laboratory; Darrell T. Drouhard, Project Manager/Engineer,
who coordinates all treatability laboratory work between the laboratories and the site; Dr. Emest F.
Stine, Jr., Operations Supervisor, who is responsible for the technical aspects of the treatability
programs at the laboratory; Prasad Subbanna, Project Engineer, who performs most of the experiments;
and Patti B. Carswell, Laboratory Quality Assurance Coordinator, who is responsible for all QA
activities.

The following list provides the addresses and phone numbers of the key contacts associated with the
Operable Unit 2 Treatability Study Report:

o Edward S. Alperin (IT)
Treatability Operations Manager
IT Corporation - Technology Development Laboratory
304 Directors Drive
Knoxville, TN 37923
(615) 690-3211

e Dennis J. Carr (WEMCO)
Contract Technical Monitor
Westinghouse Environmental Management Co. of Ohio
P.O. Box 398704
Cincinnati, OH 45239
(513) 738-6931

e Patti B. Carswell (IT)
Laboratory Quality Assurance Coordinator
IT . Corporation - Technology Development Laboratory
304 Directors Drive
Knoxville, TN 37923
(615) 690-3211

o Mr. Jack R. Craig (DOE)
Project Director
U. S. Department of Energy
P.O. Box 398705
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Cincinnati, OH 45239-8705
(513) 738-6159

Darrell T. Drouhard (IT)

Project Manager/Engineer

IT Corporation - Technology Development Laboratory
304 Directors Drive

Knoxville, TN 37923

(615) 690-3211

Dr. N. E. Hopson (ASVIT)
Technical Integration Manager
Advanced Sciences, Inc.

P.O. Box 475 .

Ross, OH 45061

(513) 738-3100

John Razor (ASI/IT)
Deputy Project Director
Advanced Sciences, Inc.
P.O. Box 475

Ross, OH 45061

(513) 738-3100

Johnny W. Reising (DOE)
Operable Unit 2 Manager
U.S. Department of Energy
P.O. Box 398705
Cincinnati, OH 45239-8705
(513) 738-9083

Kathryn W. Riedel (Parsons)
Operable Unit 2 Manager
Parsons

6120 South Gilmore Road
Fairfield Executive Center
Fairfield, OH 45014

(513) 870-8114

Robert J. Skalka (WEMCO)

Integration Contract Operable Unit Manager
Westinghouse Environmental Management Co. of Ohio
P.O. Box 398704

Cincinnati, OH 45239

(513) 738-6760
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l « David F. Smith (ASL-IT) :
Operable Unit 2 Manager 2
Advanced Sciences, Inc. 3
l 6739 Academy Rd., NE. )
Albuquerque, NM 87109-3345 s
(505) 828-0959 (ex 368) 6
l o Dr. Emest F. Stine, Jr. (IT) 7
Operations Supervisor 8
l IT Corporation - Technology Development Laboratory 9
304 Directors Drive 10
- Knoxville, TN 37923 11
l (615) 690-3211 12
e Prasad Subbanna (IT) ) 13
Project Engineer ) 14
l IT Corporation - Technology Development Laboratory 15
304 Directors Drive 16
Knoxville, TN 37923 17
' (615) 690-3211 18
e Samuel H. Wolinsky (ASI/IT) 19
' Treatability Coordinator 20
Advanced Sciences, Inc. 21
P.O. Box 475 ‘2
I Ross, OH 45061 0
(513) 738-0430 %
. « John Wood (ASI/IT) 2
Project Director 26
Advanced Sciences, Inc. 27
' P.O. Box 475 2
Ross, OH 45061 2
(513) 738-3100 kY
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Table A—2. Fernald Environmental Management Project Inorganic Characterization TCLP Data Paﬁ 9 7
%
FEMP
Sample CAS Qualfiers
No. Area Suffix No. Constituent Result| Units Lab/Q3 (Q4 (Q5
067245 | Solid Waste Landfiil 7440382 | Arsenic 150 ug/t U |- |- |-
067245 |Solid Waste Landfill 7440393 | Barium 913 wug/L - |- |-
067245 | Solid Waste Landfill 7440439 | Cadmium 6| pgl U |- |- |-
067245 |Solid Waste Landfill 7440473 | Chromium 81 ug/L - = |-
067245 | Solid Waste Landfill 7439921 |Lead 40 ugll U |- - |-
067245 | Solid Waste Landfill 7439976 | Mercury 02| wuglk U |- (= |-
067245 |Solid Waste Landfill 7782492 | Selenium 80| ug/t |U |- |- 11—
067245 |Solid Waste Landfill 7440224 | Silver 76.8| ug/L - [= 1-
067247 |Solid Waste Landfill 7440382 | Arsenic 150 pgll U |- |- |-
067247 |Solid Waste Landfill 7440393 | Barium 867 ug/L - |- |-
067247 | Solid Waste Landfil! 7440439 | Cadmium 63| uglL |IB |- [—- |-
067247 | Solid Waste Landfill 7440473 | Chromium 79.9| ug/lL - |- |-
067247 | Solid Waste Landfill 7439921 | Lead 40/ ug/ll |U |- 1= |-
067247 |Solid Waste Landfill 7439976 | Mercury 02| wuglL U (- |- [-
067247 [Solid Waste Landfill 7782492 | Selenium 80 uglt U |=— |- |-
067247 |Solid Waste Landfill 7440224 | Silver 75.3| ug/L - = 1=
067261 [Solid Waste Landfill 7440382 | Arsenic 150 pg/l |U |JB |- |-
067261 | Solid Waste Landfill 7440393 | Barium 1140 pug/L JB |- |-
067261 |Solid Waste Landfill 7440439 | Cadmium 13.5] ug/l |BN IR |- |-
067261 |Solid Waste Landfill 7440473 | Chromium 731 pg/ll [N IR |- |-
067261 | Solid Waste Landfill 7439921 | Lead 427 ug/k IN |R |— |-
067261 |Solid Waste Landfill 7439976 | Mercury 02] uglL |U |JB |- |-
067261 | Solid Waste Landfill 7782492 | Selenium 377 puglL JB |- |-
067261 |Solid Waste Landfill 7440224 | Silver 364| pug/L R [- [-
067264 | Solid Waste Landfill 7429905 | Aluminum 801] ug/lL J - i-
067264 |Solid Waste Landfill 7440382 | Arsenic 150 uglk (U (JB |- |-
067264 | Solid Waste Landfill 7440393 | Barium 1260 | ug/L JB |- |-
067264 |Solid Waste Landfill 7440439 | Cadmium 6! wugl JUN IR |- |-
067264 | Solid Waste Landfill 7440473 | Chromium 149 wuglk [N |R j—= |-
067264 |Solid Waste Landfill 7439921 | Lead 413 wuglL [N (R |- |-
067264 |Solid Waste Landfill 7439976 | Mercury - 02| upgh U |- = |-
067264 |Solid Waste Landfill 7782492 | Selenium 110 ug/L JB |~ [-
067264 |Solid Waste Landfill 7440224 | Silver 104| ug/L R |- |-
067301 |Solid Waste Landfill 7440382 | Arsenic 100 g/l U |J - |-
067301 | Solid Waste Landfill 7440393 [ Barium 974| wuglL - |- |-
067301 |Solid Waste Landfill 7440439 | Cadmium 64| wugl |B |- [—- [-
067301 | Solid Waste Landfill 7440473 | Chromium 82.1] ug/lL - = i-
067301 | Solid Waste Landfill 7439921 |Lead 69.5| pug/ll R |- |-
067301 | Solid Waste Landfill 7439976 | Mercury 02! wpwgh U |- |- [-
067301 | Solid Waste Landfill 7782492 | Selenium 149| ug/L J - |-
067301 | Solid Waste Landfill 7440224 | Silver 72.6| ug/lL - |- |-
067303 | Solid Waste Landfill 7440382 [ Arsenic 100 upg/l (U |J - |-
067303 | Solid Waste Landfill 7440393 | Barium 1080§ pug/L - |- |-
067303 | Solid Waste Landfill 7440439 | Cadmium 53| ug/ll |B [- |- |-
067303 | Solid Waste Landfill 7440473 | Chromium 87.7| ug/lL - |- |-
067303 | Solid Waste Landfill 7439921 | Lead 66.8| ug/L R [~ |-
067303 | Solid Waste Landfill 7439976 | Mercury 02| wugl |U |- [~ |-
067303 | Solid Waste Landfill 7782492 | Selenium 128 | g/l I i s
067303 |Solid Waste Landfill 7440224 | Silver 74.5| ug/L - |- |-
067318 | Solid Waste Landfill 7440382 | Arsenic 250y pg/l |U |- |- |-
067318 | Solid Waste Landfill 7440393 | Barium 1070| pug/L - |- |-
067318 | Solid Waste Landfill 7440439 | Cadmium 106 ug/l |IB |- |- |-
067318 | Solid Waste Landfill 7440473 | Chromium 92.9( uglL i Rl
067318 | Solid Waste Landfill 7439921 | Lead 89.5 ug/L - 1= |-
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Tal?léjA'—,'z._' Fernald Environmental Management Project Inorganic Characterization TCLP Data Page 2
FEMP

Sample CAS Qualfiers
No. ‘Area Suffix No. Constituent Result| Units Lab/Q3 |Q4 [Q5
067318 |Solid Waste Landfill 7439976 | Mercury 02 uglt U |- |= |-
067318 | Solid Waste Landfill 7782492 | Selenium 137 ug/L - = |-
067318 | Solid Waste Landfill 7440224 | Silver 81.4| ug/L - |- =
067319 | Solid Waste Landfill 7440382 | Arsenic 250 pgh |U |[— |- |-
067319 |Solid Waste Landfill 7440393 | Barium 1140 | ug/L - |- 1=
067319 | Solid Waste Landfill 7440439 | Cadmium 10 pg/k (U |- |=- |-
067319 |Solid Waste Landfill 7440473 | Chromium 83.9| ug/lL - |- 1=
067319 |Solid Waste Landfill 7439921 | Lead 77.8| ug/L - = 1=
067319 | Solid Waste Landfill 7439976 | Mercury 02 wugl U |- |- |-
067319 | Solid Waste Landfill 7782492 | Selenium 143| ug/L - = |-
067319 |Solid Waste Landfill 7440224 | Silver 73.4| ug/L - |- |-
067397 | Solid Waste Landfill | —9D | 7429905 | Aluminum 942 ug/L R [- |-
067397 |Solid Waste Landfill | -6D | 7429905 | Aluminum 552.8| ug/L R |— |-
067397 |Solid Waste Landfill { —9 7429905 | Aluminum 1090 ug/L - |- |-
067397 |Solid Waste Landfill | —6 7429905 | Aluminum 631 Mg/l - |- |-
067397 |Solid Waste Landfill | -9D | 7440360 | Antimony 30 wpglL (U |R |- |-
067397 [Solid Waste Landfill { -9 7440360 | Antimony 30| uglL |U |- |- |-
067397 |Solid Waste Landfill | —6 7440360 | Antimony 30 ugll (U |- |- |-
067397 |Solid Waste Landfill | —6D 7440360 | Antimony 30] pg/l U |R - |-
067397 |Solid Waste Landfill | —6 7440382 | Arsenic 50| upg/t U [- |- |-
067397 |Solid Waste Landfill | -9 7440382 | Arsenic 2 ug/l (U - |- -
067397 |Solid Waste Landfill | -6D | 7440382 | Arsenic 50/ umgh |U R |- |-
067397 |Solid Waste Landfill | —9D | 7440382 | Arsenic 2] upg U IR |- |-
067397 |Solid Waste Landfill | —9D 7440393 | Barium 76.34| ug/ |B |R |- [-
067397 | Solid Waste Landfill | -9 7440393 | Barium 845| pglk |B |[—. (- =
067397 | Solid Waste Landfill [ —6D | 7440393 | Barium 625 pglk |B R |- |-
067397 | Solid Waste Landfill | —6 7440393 | Barium 637 wugl B |- |- |-
067397 | Solid Waste Landfill | —9 7440417 | Beryllium 2| ug/lL U - |- |-
067397 [Solid Waste Landfill | -6 7440417 | Beryllium 2| ug/ll (U |- = |-
067397 | Solid Waste Landfill [ -6D | 7440417 | Beryllium 2] wpgl |U IR [— |-
067397 |Solid Waste Landfill | —9D 7440417 | Beryllium 2{ ug/L (U |R - |-
067397 |Solid Waste Landfill | —9D | 7440439 | Cadmium 2] upglk |U IR |- i-
067397 |Solid Waste Landfill | —6D | 7440439 [ Cadmium 2| wgl |U |R |- |-
067397 |Solid Waste Landfill | -9 7440439 | Cadmium 2| ugll U |- |- -
067397 | Solid Waste Landfili | —6 7440439 | Cadmium 2| ugll |U |- |- |-
067397 |Solid Waste Landfill | -6 7440702 | Calcium 19000 wug/L - |- |-
067397 | Solid Waste Landfill | —9D 7440702 | Calcium 18400 ug/L R - |-
067397 |Solid Waste Landfill | -9 7440702 | Calcium 20100| g/l - = |-
067397 |Solid Waste Landfill | —6D 7440702 | Calcium 18504 | ug/L R |- |-
067397 | Solid Waste Landfill | —9D | 7440473 | Chromium 11.33| pug/L R [- |-
067397 |Solid Waste Landfill | -6 7440473 | Chromium 10| pgll U |- |- |-
067397 |Solid Waste Landfill | -9 7440473 | Chromium 10| ug/l |U* |- |- |-
067397 |Solid Waste Landfill | —6D | 7440473 | Chromium 10/ ug/L |U |R |- |-
067397 |Solid Waste Landfill [ —6D | 7440484 | Cobailt 10| wpgt (U IR |- |-
067397 |Solid Waste Landfill | —9 7440484 | Cobalt 10 ug/l |U - = |-
067397 | Solid Waste Landfill | -9D | 7440484 | Cobalt 10 pgll |U |[R [= |-
067397 | Solid Waste Landfill | -6 7440484 | Cobalt 10{ wg/lk |[U |- |- |-
067397 |Solid Waste Landfill | —6 7440508 | Copper 10| wug/k (U (= (= |-
067397 |Solid Waste Landfill | —9D | 7440508 | Copper 15.51 ug/L |B [R [—- |-
067397 |Solid Waste Landfill | -6D | 7440508 | Copper 10| wpg/ll |U |R |- |-
067397 | Solid Waste Landfill | -9 7440508 | Copper 128 wpgll B |- |- |-
067397 |Solid Waste Landfill | -9 7439896 |iron 1020| g/l - |- |-
067397 | Solid Waste Landfill | -6 7439896 | Iron 472 ug/L e
067397 |Solid Waste Landfill | —9D | 7439896 | lron 937 ug/L - |-
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Table A—2. Fernald Environmental Management Project Inorganic Characterization TCLP Data Pa:ggaz 7
FEMP

Sample CAS Qualfiers
No. Area Suffix No. Constituent Result! Units Lab{Q3 [Q4 [Q5
067397 [Solid Waste Landfill | -6D | 7439896 |Iron 463.5| ug/L R [- [-
067397 | Solid Waste Landfill | -9 7439921 | Lead 29| pgl |B |- |- |-
067397 | Solid Waste Landfill | -6 7439921 | Lead 40| wpgl |U |- |- |-
067397 |Solid Waste Landfill | —9D | 7439921 | Lead 296| pgl B |R |- |-
067397 |Solid Waste Landfill | —6D | 7439921 | Lead 40| pgll (U IR |- |-
067397 |Solid Waste Landfill [ —9D | 7439954 | Magnesium 4343| ug/l B IR |- |-
067397 |Solid Waste Landfill | —-6D | 7439954 | Magnesium 4322 ug/l B R |- |-
067397 | Solid Waste Landfill | -6 7439954 | Magnesium 4460 ug/ll B [= |- |-
067397 |Solid Waste Landfill | -9 7439954 | Magnesium 4760| pug/l |B - |- 1-
067397 |Solid Waste Landfill | —6D 7439965 | Manganese 3.504| ug/L |B R e
067397 | Solid Waste Landfill | —9D | 7439965 | Manganese 8933| ug/L (B |R |- |-
067397 |Solid Waste Landfill [ -9 7439965 | Manganese 96| uglL |B (- [—= |-
067397 |Solid Waste Landfill | -6 7439965 | Manganese 35/ ugl |B |- |- |-
067397 |Solid Waste Landfill | -9 7439976 | Mercury 02 wpglk U |- |- [=
067397 |Solid Waste Landfill | —9D | 7439976 | Mercury 02 wug/L |U |[R |— |-
067397 |Solid Waste Landfill | -6D 7439987 | Molybdenum 10 wpg/L (U |R |- |-
067397 |Solid Waste Landfill | —9D 7439987 | Molybdenum 10| wpg/lk U R |=- |-
067397 | Solid Waste Landfill | -9 7439987 | Molybdenum 10| pgll U [—= |= |-
067397 | Solid Waste Landfill { -6 7439987 | Molybdenum 10| wmgll U |[— [~ |-
067397 | Solid Waste Landfill | -6 7440020 | Nickel 20| pgll U |~ |- |-
067397 | Solid Waste Landfill | —9D | 7440020 | Nickel 20| pugll (U (R |- |-
067397 | Solid Waste Landfill [ —9 7440020 | Nickel 20 upuglt U |- |- |-
067397 |Solid Waste Landfill | -6D | 7440020 | Nickel 20 ugl |U R |- |-
067397 | Solid Waste Landfill | —9 7440097 | Potassium 272 wgl B |- |- |-
067397 |Solid Waste Landfill | —9D | 7440097 | Potassium 205 upgl B R |—- |-
067397 | Solid Waste Landfill | —6D | 7782492 | Selenium 80| uglL U R |— |-
067397 | Solid Waste Landfill | -6 7782492 | Selenium 80| wglk |U |- |- |-
067397 | Solid Waste Landfill | —9D 7782492 | Selenium 2, ug/k (U R |- |-
067397 | Solid Waste Landfill | -9 7782492 | Selenium 2| wpg/l (U |- |- |-
067397 | Solid Waste Landfill [ -9 7440213 | Silicon 3680| pglk [N |- |- |-
067397 |Solid Waste Landfill [ -6 7440213 | Silicon 2080 wug/lk (N |- |- |-
067397 |Solid Waste Landfill | -6D | 7440213 | Silicon 2937 | ug/lL - = 1=
067397 | Solid Waste Landfill | —9D 7440213 | Silicon 3197| ug/L R - |-
067397 | Solid Waste Landfill | —6D 7440224 | Silver 10| wmg/lL |[U R |- i-
067397 |Solid Waste Landfill | -6 7440224 | Silver 10| wug/ll (U |- |= |-
067397 |Solid Waste Landfill | -9 7440224 | Silver 10 uwght |U |- |- |-
067397 |Solid Waste Landfill | —9D | 7440224 | Silver 10] wpglk |U R |- |-
067397 | Solid Waste Landfill [ —6 7440235 | Sodium 971 ug/ll |IB [= = -
067397 | Solid Waste Landfill | -9 7440235 | Sodium 1650 wug/lL (B - |- [-
067397 [Solid Waste Landfill | —-6D | 7440235 | Sodium 9157 wug/ |B [R |- |-
067397 |Solid Waste Landfill | —9D | 7440235 | Sodium 1499 wg/L [B [R - |-
067397 | Solid Waste Landfill | —6D 7440280 | Thallium 150 wug/l |lU |[R |- |-
067397 |Solid Waste Landfill | -6 7440280 | Thallium 150 upglk (U - |- |-
067397 | Solid Waste Landfill | -9 7440280 | Thallium 2] pgl |U |- |- i-
067397 |Solid Waste Landfill | —9D | 7440280 | Thallium 2l ugll |U R |- |-
067397 | Solid Waste Landfill | —9 7440622 | Vanadium 10 ugll |U |- |- |-
067397 |Solid Waste Landfill | —6D 7440622 | Vanadium 10| pgl (U (= |= [-
067397 [Solid Waste Landfill | —9D | 7440622 | Vanadium 10| wghk |U |R |- |-
067397 | Solid Waste Landfill | —6 7440622 | Vanadium 10y g/l |U |[— |- |-
067397 | Solid Waste Landfill | —9 7440666 | Zinc 78.1| g/l R |- |-
067397 |Solid Waste Landfill | —6 7440666 | Zinc 68.1 pug/L - |- |-
067397 |Solid Waste Landfill [ -9D | 7440666 | Zinc 78.93| ug/L R |- |-
067397 |Solid Waste Landfill | —6D 7440666 | Zinc 70.69| ug/L i R
067402 | Solid Waste Landfill | -9 7429905 | Aluminum 1260| wug/l - |- |=
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FEMP
Sample CAS Qualfiers
No. Area Suffix No. Constituent Result| Units LablQ3 Q4 |QS5
067402 |Solid Waste Landfill | -6 7429905 | Aluminum 967 wug/L - = |-
067402 | Solid Waste Landfill | —9 7440360 | Antimony 30f pglk U |- |- |-
067402 | Solid Waste Landfill | —6 7440360 | Antimony 30| wmg/ll U |~ [=- |-
067402 | Solid Waste Landfill | —6 7440382 | Arsenic 50| pg/lk |U |- |- |-
067402 | Solid Waste Landfill | —9 7440382 | Arsenic 21| wpgl |B |- |- |-
067402 | Solid Waste Landfill | —6 7440393 | Barium 164 wug/k |B |- |- |-
067402 |Solid Waste Landfill | -9 7440393 | Barium 311 ug/L - 1= |-
067402 [Solid Waste Landfill | —6 7440417 | Beryllium 2| ugl U |- |- |-
067402 |Solid Waste Landfill | -9 7440417 | Beryllium 2| pgl U |- |- |-
067402 |Solid Waste Landfill | —6 7440439 | Cadmium 2| wgl U |- |- |-
067402 | Solid Waste Landfill | —9 7440439 | Cadmium 2| ug/l U |- [- |-
067402 |Solid Waste Landfill | —9 7440702 | Calcium 19600| ug/L - |- |-
067402 | Solid Waste Landfill | —6 7440702 | Calcium 17300| ug/L - [= 1=
067402 | Solid Waste Landfill | -6 7440473 | Chromium 10| pght U |- |- |-
067402 | Solid Waste Landfill [ —9 7440473 | Chromium 10 pug/t jU* |- |— |-
067402 |Solid Waste Landfill [ -9 7440484 | Cobalt 10 upg/t |U |- [—= |-
067402 | Solid Waste Landfill | —6 7440484 | Cobalt 10 pg/L |U |— |= |-
067402 | Solid Waste Landfill | —9 7440508 | Copper 10 wpo/ll (U |- [—- |-
067402 | Solid Waste Landfill | —6 7440508 | Copper 10 ug/l |U |- |- |-
067402 |Solid Waste Landfill | —6 7439896 | Iron 824| ug/L - |- |-
067402 [Solid Waste Landfill | —9 7439836 | lron 906] ug/L - |- |-
067402 | Solid Waste Landfill | -6 7439921 | Lead 40 uglt (U (- |- |-
067402 |Solid Waste Landfill | —9 7439921 | Lead 23] ugl B |— - 1=
067402 |Solid Waste Landfill | —6 7439954 | Magnesium 4170| ug/L |[B - |- |-
067402 | Solid Waste Landfill | —9 7439954 | Magnesium 4590 wpg/l B |- |- |-
067402 | Solid Waste Landfill | -9 7439965 | Manganese 82| ug/L [B - |- |-
067402 | Solid Waste Landfill | —6 7439965 | Manganese 78| ug/l |B - |- |-
067402 | Solid Waste Landfill | -9 7439976 | Mercury 02| uglk U |- |- |=
067402 | Solid Waste Landfill | -9 7439987 | Molybdenum 10 ug/l |U |- |- [-
067402 |Solid Waste Landfill | —6 7439987 | Molybdenum 10 pglt |U |- |= |-
067402 | Solid Waste Landfill | -9 7440020 | Nickel 20| pgh U |- - |-
| 067402 |Solid Waste Landfill | —6 7440020 | Nickel 20| pupg/Ll |U |- |- [-
067402 [Solid Waste Landfill | -9 7440097 | Potassium 489| ug/L (B - |- |-
067402 |Solid Waste Landfill | —6 7782492 | Selenium 80 wug/lL |U |- |- |-
067402 | Solid Waste Landfill [ —9 7782492 | Selenium 2| pugl |U |- |- |-
067402 | Solid Waste Landfill | -9 7440213 | Silicon 4340 pg/l [N |- |- |-
067402 |Solid Waste Landfill | —6 7440213 | Silicon 3460| wug/k IN |- |- |-
067402 | Solid Waste Landfill | -9 7440224 | Silver 10| pgl U |- |- |-
067402 | Solid Waste Landfill | -6 7440224 | Silver 10 pgll |U |- |- (-
067402 | Solid Waste Landfill | -9 7440235 | Sodium 2280 upg/l |B - |- |-
067402 |Solid Waste Landfill | —6 7440235 | Sodium 1280 ug/L |B - |- |-
067402 | Solid Waste Landfill [ —6 7440280 | Thallium 150 pg/l U |- |- |-
067402 | Solid Waste Landfill | —9 7440280 | Thallium 2] uglk (U |- |- |-
067402 [Solid Waste Landfill | —6 7440622 | Vanadium 10/ pgll |[U (= |- |-
067402 |Solid Waste Landfill | -9 7440622 | Vanadium 10| pg/k (U |- |- |-
067402 | Solid Waste Landfill | -6 7440666 | Zinc 176 ug/L - |- 1=
067402 | Solid Waste Landfill [ —9 7440666 | Zinc 263| pug/lb - |- |-
067003 |Lime Sludge Pond 7440382 | Arsenic 380 ug/lL - |- |-
067003 |Lime Sludge Pond 7440393 | Barium 639| ug/L - |= |-
067003 |Lime Sludge Pond 7440439 [ Cadmium 34.6| ug/L - |- |-
067003 |Lime Sludge Pond 7440473 | Chromium 91.8] pug/L - |- |-
067003 |Lime Sludge Pond 7439921 | Lead 204 | ug/L - = 1=
067003 |Lime Sludge Pond 7439976 | Mercury 02 wpgl U |- |- |-
067003 |Lime Sludge Pond 7782492 | Selenium 400 pgt U |- |- |-
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Table A—-2. Fernald Environmental Management Project Inorganic Characterization TCLP Data 3 5’292 5
FEMP

Sample CAS Qualfiers
No. Area Suffix No. Constituent Result| Units Lab/Q3 [Q4 |Q5
067003 |Lime Sludge Pond 7440224 | Silver ' 145 g/l - = 1=
067007 |Lime Sludge Pond 7440382 | Arsenic 499 pug/L - - 1=
067007 |Lime Sludge Pond 7440393 | Barium 513 ug/L - = |-
067007 |Lime Sludge Pond 7440439 | Cadmium 43.8| ualL - |- |-
067007 |Lime Sludge Pond 7440473 | Chromium 111  ug/L i i
067007 |Lime Sludge Pond 7439921 | Lead 276 | pg/l - |- |-
067007 [Lime Sludge Pond 7439976 | Mercury 02| wgl |U |- |- |-
067007 |Lime Sludge Pond 7782492 | Selenium 475| ug/L - |- |-
067007 |Lime Sludge Pond 7440224 | Silver 154 | ug/L - = |-
067150 |Active Flyash 7440382 | Arsenic 50| wpg/l |U |= |- |-
067150 |Active Flyash 7440393 [ Barium 320 ug/L - = |-
067150 |Active Flyash 7440439 [ Cadmium 7.5| pg/L i i
067150 |Active Flyash 7440473 | Chromium 448 pug/L - |- |-
067150 |Active Flyash 7439921 | Lead 40| wug/l U |- |- |-
067150 |Active Flyash 7439976 | Mercury 02| wpglk |U |- |- |-
067150 |Active Flyash 7782492 | Selenium 83.2| pug/lL - - |-
067150 |Active Flyash 7440224 | Silver 40.8| ug/L - |- |-
067157 |Active Flyash 7440382 | Arsenic 704! ug/L e el
067157 |Active Flyash 7440393 | Barium 547| ug/L - |= |-
067157 |Active Flyash 7440439 | Cadmium 124 ug/L i i
067157 |Active Flyash 7440473 | Chromium 54.2| ug/lL - (= i-
067157 |Active Flyash 7439921 | Lead 74.5| ug/L - |- |-
067157 |Active Flyash 7439976 | Mercury 02| ugl U |- |- |-
067157 |Active Flyash 7782492 | Selenium 111 ug/l - = 1=
067157 |Active Flyash 7440224 | Silver 48.9| pug/lL - |- |-
067162 |Active Flyash 7440382 | Arsenic 119| pug/L i i
067162 | Active Flyash 7440393 | Barium 393| ug/L - = |-
067162 |Active Flyash 7440439 | Cadmium 45| upgll (B |- |- |-
067162 |Active Flyash 7440473 | Chromium 29.1| pug/L - = |-
067162 |Active Flyash 7439921 |Lead 40| pg/lL U |- |- |-
067162 |Active Flyash 7439976 | Mercury 02! wug/l U |- = |-
067162 |Active Flyash 7782492 | Selenium 115{ pug/L - 1= |-
067162 | Active Flyash 7440224 | Silver 269| ug/L i il
067170 | Active Flyash 7440382 | Arsenic 250 wuglk |U [- |- |-
067170 |Active Flyash 7440393 | Barium 674 ug/L - |- |-
067170 |Active Flyash 7440439 | Cadmium 26.2| ug/L i e
067170 | Active Flyash 7440473 | Chromium 218| ug/L - 1= |-
067170 |Active Flyash 7439921 | Lead 200! ug/L |U - |- |-
067170 |Active Flyash 7782492 | Selenium 400 wpg/lL |U |- |- |-
067170 |Active Flyash 7440224 | Silver 205| pug/L J = |-
067186 |Active Flyash 7440382 | Arsenic 250 ug/l U |JB |- |-
067186 |Active Flyash 7440393 | Barium 539 ug/L - |- |-
067186 |Active Flyash 7440439 | Cadmium 10| wo/lL |U (= |- |-
067186 |Active Flyash 7440473 [ Chromium 189 pug/L i
067186 |Active Flyash 7439921 | Lead 200 wpglt |U |- [- |-
067186 |Active Flyash 7782492 | Selenium 400 pg/Lk (U |JB |- |-
067186 |Active Flyash 7440224 | Silver 181 pug/L - 1= |-
067189 |Active Flyash 7440382 | Arsenic 92.6| pug/L i i
067189 |Active Flyash 7440393 | Barium 432 |- ug/L - |- |-
067189 |Active Flyash 7440439 | Cadmium 76| pg/L J - |-
067189 |Active Flyash 7440473 | Chromium 311} wug/ll IN [- |- |-
067189 |Active Flyash 7439921 | Lead 40| wg/ll |U [— |- |-
067189 |Active Flyash 7439976 | Mercury 02| wg/l U [- [- |-
067189 7782492 | Selenium 82.6| ug/L - |- |-
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FEMP
Sample CAS Qualfiers
No. _Area Suffix No. Constituent Result] Units Lab/Q3 Q4 Q5
067189 |Active Flyash 7440224 | Silver 29.3| ug/L - |- |-
067197 |Active Flyash 7440382 | Arsenic 85.7| ug/L JB |- |-
067197 |Active Flyash 7440393 | Barium 329 pug/lL - |- (-
067197 |Active Flyash 7440439 | Cadmium 6.5| ug/lL - = |-
067197 |Active Flyash 7440473 | Chromium 40.1| pug/L - |- |-
067197 |Active Flyash 7439921 | Lead 60.4| ug/L - |- |-
067197 |Active Flyash 7782492 | Selenium 110| pug/L JB |- |-
067197 |Active Flyash 7440224 | Silver 33.7| ug/lt - |- 1=
067224 |Active Flyash 7440382 | Arsenic 79| pug/lL R |- |-
067224 |Active Flyash 7440393 | Barium 391 ug/l R |- |-
067224 |Active Flyash 7440439 | Cadmium 14.6| ug/L R [— |-
067224 |Active Flyash 7440473 | Chromium 49.2| ug/L - |- |-
067224 |Active Flyash 7439921 | Lead 99.1 Mg/l R - =
067224 | Active Flyash 7439976 | Mercury 02| wugl U |R |— |-
067224 |Active Flyash 7782492 | Selenium 145| ug/L R |- |-
067224 | Active Flyash 7440224 | Silver 47.6| ug/L R |- |-
067225 | Active Flyash 7440382 | Arsenic 749 pug/L JR_{= |-
067225 | Active Flyash 7440393 | Barium 331 ug/L R |- |-
067225 | Active Flyash 7440439 | Cadmium 33| uglL |B |[R |- |-
067225 |Active Flyash 7440473 | Chromium 30.7] ug/L - |- |-
067225 | Active Flyash 7439921 | Lead 40 pg/l |U R |- |-
067225 |Active Flyash 7439976 | Mercury 02| ug/t U IR |- |-
067225 |Active Flyash 7782492 | Selenium 80, ugl |U [R |- |-
067225 |Active Flyash 7440224 | Silver 27.3| uglt R |— |-
067507 |Active Flyash 7440382 | Arsenic 50| ught U |- |- |-
067507 ;Active Flyash 7440382 | Arsenic 50 wumg/t U |- |- |-
067507 |Active Flyash 7440393 | Barium 207 | g/l i i
067507 |Active Flyash 7440393 | Barium 777 ug/L - |- |-
067507 |Active Flyash 7440439 | Cadmium 94| ug/lL - |- |-
067507 |Active Flyash 7440439 | Cadmium 28| ug/ll |B |- |- |-
067507 | Active Flyash 7440473 | Chromium 17.3] ug/L i i
067507 |Active Flyash 7440473 | Chromium 38.7| ug/L - = i-
067507 |Active Flyash 7439921 | Lead 40| pglt U |- |- |-
067507 |Active Flyash 7439921 | Lead 40, pupg U |- |— |=—
067507 | Active Flyash 7439976 | Mercury 02| wugl U |- |- |-
067507 |Active Flyash 7439976 | Mercury 02| pgl |U = |- |-
067507 |Active Flyash 7782492 | Selenium 80| wmg/ll (U |- - |-
067507 |Active Flyash 7782492 | Selenium 80| wpgll U |- |- |-
067507 |Active Flyash 7440224 | Silver 15.9| ug/L - = 1=
067507 | Active Flyash 7440224 | Silver 3511 pug/L e e
067016 |Inactive Flyash 7440382 | Arsenic 005 wupuglk U |- |- |-
067016 |Inactive Flyash 7440393 | Barium 0.592| ug/L JB [— |-
067016 |Inactive Flyash 7440439 | Cadmium 0002 ugll U |- |- |-
067016 |Inactive Flyash 7440473 | Chromium 001 wug/lL U |- |- [-
067016 |Inactive Flyash 7439921 |Lead 0.041 g/l JB |- |-
067016 |Inactive Flyash 7439976 | Mercury 0.000| wgll |U |- |- |-
067016 |Inactive Flyash 7782492 | Selenium 0.08| pug/L - |- |-
067016 |Inactive Flyash 7440224 | Silver 001! wpgl (U |- |- |-
067021 |Inactive Flyash 7440382 | Arsenic 0.448| pug/L JB |- |-
067021 |Inactive Flyash 7440393 | Barium 0.286| ug/L JB |- I[-
067021 |Inactive Flyash 7440439 | Cadmium 0.002| wugll |V |- |- |-
067021 |Inactive Flyash 7440473 | Chromium 0.01 ug/ll (U |- [= |-
067021 |Inactive Flyash 7439921 |Lead 0.049| ug/L JB |- |-
067021 }Inactive Flyash 7439976 | Mercury 0.001| ug/L i i
ZG3

Lo .

\
P

S \
& G» -

am g




4
.

- -

Table A—-2. Fernald Environmental Management Project Inorganic Characterization TCLP Data 35 QZage 7
FEMP
Sample CAS Qualfiers
No. Area Suffix No. Constituent Result| Units Lab/Q3 Q4
067021 |Inactive Flyash 7782492 | Selenium 0.105| ug/L JB |-
067021 |Inactive Flyash 7440224 | Silver 001 mglL |U |- |-
067025 |Inactive Flyash 7440382 | Arsenic 0.09| pug/L JB |~
067025 |Inactive Flyash 7440393 | Barium 0.647| ug/L JB |-
067025 | Inactive Flyash 7440439 | Cadmium 0.002| ug/l |U |- |-
067025 |Inactive Flyash 7440473 | Chromium 0.016| pug/L JB |- |-
067025 |Inactive Flyash 7439921 | Lead 0.04| upugL (U |- |-
067025 |Inactive Flyash 7439976 | Mercury 0.000f pug/L |U |- |-
067025 |Inactive Flyash 7782492 | Selenium 0111 ug/L JB [~
067025 |Inactive Flyash 7440224 | Silver 0.016| ug/L JB |-~
067038 |Inactive Flyash 7440382 | Arsenic 104 | ug/L JB |~ |-
067038 |Inactive Flyash 7440393 | Barium 1858 | ug/L JB - |-
067038 |Inactive Flyash 7440439 | Cadmium 237 ug/L JB |- |-
067038 |Inactive Flyash 7440473 | Chromium 10 upugt (U |- |-
067038 |Inactive Flyash 7439921 | Lead 40{ ug/lL U |- |-
067038 |Inactive Flyash 7439976 | Mercury 02 uglL U |- 1-
067038 |Inactive Fiyash 7782492 | Selenium 132 ug/L JB |- |-
067038 |Inactive Flyash 7440224 | Silver 10| pgll (U |- |- |-
067051 |Inactive Flyash 7440382 | Arsenic 144 ug/L JB |~ |-
067051 |Inactive Flyash 7440393 | Barium 1444 | ug/L JB |- |-
067051 |Inactive Flyash 7440439 | Cadmium 434 ug/L JB |- |-
067051 {lnactive Flyash 7440473 | Chromium 20 uglL U |- |- |-
067051 |Inactive Flyash 7439921 |Lead 80| pg/k U |= i1~ |-
067051 |Inactive Fiyash 7439976 | Mercury 02 pglL (U |- |- |-
067051 |Inactive Flyash 7782492 | Selenium 160 pglt |U |- |- [-
067051 |Inactive Flyash 7440224 | Silver 37.9| ug/L JB [~ |-
067058 |Inactive Flyash 7440382 | Arsenic 126] ug/L JB |- |-
067058 |Inactive Flyash 7440393 | Barium 809, ug/L JB |- |-
067058 |lInactive Flyash 7440439 | Cadmium 435| uglL JB |- |-
067058 |Inactive Flyash 7440473 | Chromium 39.9| ug/L JB |~ |-
067058 |Inactive Flyash 7439921 | Lead 461 ug/l JB |- |-
067058 |Inactive Flyash 7439976 | Mercury 02| wughk |U |JB [- |-
067058 | Inactive Flyash 7782492 | Selenium 133| ug/lL - 1= |-
067058 |Inactive Flyash 7440224 | Silver 33.2] ug/lL - = |-
067065 |Inactive Flyash 7440382 | Arsenic 80.6| ug/L - 1= 1=
067065 |Inactive Flyash 7440393 | Barium 1609 | ug/l - 1= i=
067065 |Inactive Flyash 7440439 | Cadmium 2\ ug/lL U |- = |-
067065 |Inactive Flyash 7440473 | Chromium 10| ugll |U |- |- |-
067065 |Inactive Flyash 7439921 | Lead 40| pgl (U [=- [= |-
067065 |Inactive Flyash 7439976 | Mercury 02 pglL U |- - |-
067065 |Inactive Flyash 7782492 | Selenium 90.3] ug/L - |= |-
067065 |Inactive Flyash 7440224 | Silver 10 pg (U |- - |-
067099 |Inactive Flyash 7440382 | Arsenic 75.1 ug/L J -
067099 |Inactive Flyash 7440393 | Barium 1907 | ug/L - |- 1=
067099 |Inactive Flyash 7440439 | Cadmium 11.5| g/l J [—- |-
067099 |Inactive Flyash 7440473 | Chromium 68.7| ug/L i i
067099 |lInactive Flyash 7439921 | Lead © 987 ug/L - |- |-
067099 |Inactive Flyash 7439976 | Mercury 02| pglL |U |- = i-
067099 |Inactive Flyash 7782492 | Selenium 182 pug/l e e
067099 |Inactive Flyash 7440224 | Silver 52.7| g/l - |-
067114 |Inactive Flyash 7440382 | Arsenic 65.4! g/l - |-
067114 |Inactive Flyash 7440393 | Barium 1061 pug/L J -
067114 |Inactive Flyash 7440439 | Cadmium 538 pug/L L e
067114 |Inactive Flyash 7440473 | Chromium 37.8 pg/t B B
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067114 [Inactive Flyash 7439921 [ Lead 49.8] pug/L - |- 1=
067114 |Inactive Flyash 7439976 | Mercury 02| uglt U |- |- |-
067114 |Inactive Flyash 7782492 | Selenium 99.1| g/l - |= i-
067114 |Inactive Flyash 7440224 | Silver 29.7| ug/L - |- |-
067115 |Inactive Flyash 7440382 | Arsenic 99.4| ug/L - |- |-
067115 |Inactive Flyash 7440393 | Barium 1279 | ug/L J - |-
067115 |Inactive Flyash 7440439 | Cadmium 7.05| ug/L J i
067115 |Inactive Flyash 7440473 | Chromium 87.9| wug/L - = I-
067115 |Inactive Flyash 7439921 { Lead 82.6| ug/L - |- -
067115 |Inactive Flyash 7439976 | Mercury 02| pgll |U |- |= |-
067115 |Inactive Flyash 7782492 | Selenium 187| ug/lL i i
067115 |Inactive Flyash 7440224 | Silver 75| ug/L - |- |-
067124 |Inactive Flyash 7440382 | Arsenic 250 ugll U |— |- |-
067124 |Inactive Flyash 7440393 | Barium 2152 pug/L i R
067124 |Inactive Flyash 7440439 | Cadmium 174 ug/L J [— |-
067124 |Inactive Flyash 7440473 | Chromium 80.7| ug/L - |- |-
067124 |Inactive Flyash 7439921 | Lead 100} ug/l - |- |-
067124 |Inactive Flyash 7439976 | Mercury 02| pg/kl U |- [= |-
067124 |Inactive Flyash 7782492 | Selenium 236| ug/L - |- |-
067124 |Inactive Flyash 7440224 | Silver 73.2] ug/L J - |-
067128 |Inactive Flyash 7440382 | Arsenic 83.8| ug/L - |- |-
067128 [Inactive Flyash 7440393 | Barium 351 Mg/l - = |-
067128 |Inactive Flyash 7440439 | Cadmium 45| ug/lL - = |-
067128 |Inactive Flyash 7440473 | Chromium 259 ug/L - |- |-
067128 |Inactive Flyash 7439921 | Lead 40| pgl |U |- |- -
067128 |Inactive Flyash 7439976 | Mercury 02| pgl U |- [—- |-
067128 |Inactive Flyash 7782492 | Selenium 80| wugl |U |- |- |-
067128 |[Iinactive Flyash 7440224 | Silver 20.7| ug/L J - |-
061319 [South Field 7440382 | Arsenic 0.325| ug/t - = |-
061319 [South Field 7440393 | Barium 1.19] ug/L - = 1=
061319 |South Field 7440439 | Cadmium 0.014; ug/L - |- |-
061319 | South Field 7440473 | Chromium 0.077| pug/L - |- |-
061319 |South Field 7439921 | Lead 02| wpglk (U |- |- |-
061319 |South Field 7439976 | Mercury 0.000f wug/L U |- |- |-
061319 |South Field 7782492 | Selenium 04 pgll |U |- |- |-
061319 | South Field 7440224 | Silver 0.142 pug/l - |- I-
061324 |South Field 7440382 | Arsenic 0.277| ug/L - |- |-
061324 |South Field 7440393 | Barium 0.56| ug/L - |- |-
061324 | South Field 7440439 | Cadmium 0.02| ug/L - [=- |-
061324 | South Field 7440473 | Chromium 0.097] ug/L - = |-
061324 |South Field 7439921 | Lead 02| wpgll (U |- |- |-
061324 [South Field 7439976 | Mercury 0.000| wug/t (U |- = -
061324 |South Field 7782492 | Selenium 04| ug/L |U - = |-
061324 |South Field . 7440224 | Silver 0.138| pug/L i R
061329 | South Field 7440382 | Arsenic 025 wug/lk |U |- [— |-
061329 |South Field 7440393 | Barium 1.04| pug/L - |- I-=
061329 |South Field 7440439 | Cadmium 0.013| pug/L - |- |-
061329 | South Field 7440473 | Chromium 0.089| ug/L e i
061329 |South Field 7439921 | Lead 02| wpght (U [—- |- i-
061329 |South Field 7439976 | Mercury 0.000| pglL |U |- |—= [=
061329 |South Field 7782492 | Selenium 04| ugll U |- |- |-
061329 | South Field 7440224 | Silver 0.128| ug/L - |- |-
061334 |South Field 7440382 | Arsenic 0.12| ug/L - - |-
061334 |South Field 7440393 | Barium 0.512| ug/L - |- 1=
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Table A-2. Fernald Environmental Management Project Inorganic Characterization TCLP Data ' Page 9
FEMP

Sample CAS Qualfiers
No. Area Suffix No. Constituent Result| Units Lab/Q3 [Q4 [QS5
061334 |South Field 7440439 [ Cadmium 0.002] g/l - = I=
061334 | South Field 7440473 | Chromium 0.021| pug/L - 1= 1=
061334 |South Field 7439921 | Lead 004 pgl |U (- |- |-
061334 | South Field 7439976 | Mercury 0.000f wglL |U |- |- |-
061334 | South Field 7782492 | Selenium 0.109 pa/L - |- 1=
061334 | South Field 7440224 | Silver 0.024| g/l - - 1=
067326 | South Field 7440382 | Arsenic 100 wg/l (U |- |- |-
067326 | South Field 7440393 | Barium 616| ug/L - = |-
067326 | South Field 7440439 | Cadmium 7] ug B |- |- |-
067326 | South Field 7440473 | Chromium 751 ug/lL - |- |-
067326 | South Field 7439921 |Lead _ 81.1| pug/lt - |- |-
067326 |South Field 7439976 | Mercury 02! wuglL U |- |- |-
067326 | South Field 7782492 | Selenium 138| ug/L - 1= |-
067326 | South Field 7440224 | Silver 662, pgl [N |- |- |-
067335 |South Field 7440382 | Arsenic 0.25| pug/l (U - = |-
067335 |South Field 7440393 | Barium 069 ug/t - |- _I=
067335 |South Field 7440439 | Cadmium 0.015| pug/L - |= 1=
067335 | South Field 7440473 | Chromium 0.122| ug/L - = |-
067335 |South Field 7439921 | Lead 0.157] g/l - - |-
067335 | South Field 7439976 | Mercury 0000 pugl U |- |- |-
067335 |South Field 7782492 | Selenium 0.169| pug/L - |- |-
067335 | South Field 7440224 | Silver 0.093] g/t - 1= i-
067360 |South Field 7440382 | Arsenic 025| pugll |U (- |- |-
067360 |South Field 7440393 | Barium 0.97] ug/L - = 1=
067360 | South Field 7440439 | Cadmium 0.01 gl U (= |- |-
067360 | South Field 7440473 | Chromium 0.092| ug/L - = |-
067360 |South Field 7439921 | Lead 0.083| ug/L - |- |-
067360 | South Field 7439976 | Mercury 0.000f pugL |U |- |—- |-
067360 |South Field 7782492 | Selenium 0.119]| g/l - = |-
067360 | South Field 7440224 | Silver 0.076{ ug/L == -
067361 |South Field 7440382 | Arsenic 025 wpgl |U |- |- |-
067361 |South Field 7439976 | Mercury 0.000f ugh |U |— = |-
067361 | South Field 7782492 | Selenium 0.097| ug/L - |- =
067362 | South Field 7440382 | Arsenic 025| wpgt U |- = |-
067362 | South Field 7440393 | Barium 0.867| pua/L - |- 1=
067362 |South Field 7440439 | Cadmium 001 wgl U |- |- -
067362 | South Field 7440473 | Chromium 0.121| ug/ll - |- |-
067362 | South Field 7439921 |Lead 0.151 ugit - = 1=
067362 | South Field 7439976 | Mercury 0000 ugl |U |- |- |-
067362 |South Field 7782492 | Selenium 0.161 pglL - |- |-
067362 | South Field 7440224 | Silver 0.095{ pug/lL - |- |-
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Sample Sample 2-Sigma
No. Area Constituent Result Error Units | Q
67507 Active Flyash Cs—-137 < 20 pCi/L
67507 Active Flyash Cs-137 < 20 pCi/L
67507 Active Flyash Np-237 < 1 pCi/L
67507 Active Flyash Pu-238 < 1 pCi/L
67507 Active Flyash Pu-239/240 < 1 pCi/L
67507 Active Flyash Ra-226 < 3 pCi/L
67507 Active Flyash Ra-228 < 4 pCi/L
67507 Active Flyash Ru-106 < 150 pCi/L
67507 Active Flyash Ru-106 < 150 pCi/L
67507 Active Flyash Sr-90 < 5 pCi/L
67507 Active Flyash Tc-99 < 30 pCi/L
67507 Active Flyash Th-228 < 1 pCi/L
67507 Active Flyash Th-230 1 pCi/L
67507 Active Flyash Th-232 < 1 pCi/L
67507 Active Flyash Th-Total 4.6 1o/l
67507 Active Flyash U-234 25 3.9 pCi/L
67507 Active Flyash U-235/236 27 0.94| pCi/L
67507 Active Flyash U-238 27 4.1 pCi/lL
67507 Active Flyash U-Total < 1 ugll
67397 Solid Waste Landfill Cs—137 < 20 pCi/L
67397 Solid Waste Landfill Cs-137 < 22 pCi/L [R
67397 Solid Waste Landfill Np-237 < 1 pCi/L
67397 Solid Waste Landfill Pu-—-238 < 1 pCi/L
67397 Solid Waste Landfill Pu—239/240 < 1 pCi/L
67397 Solid Waste Landfill Ra-226 < 1 pCi/L
67397 Solid Waste Landfill Ra-228 < 3 pCi/L
67397 Solid Waste Landfill Ru-106 < 150 pCi/L
67397 Solid Waste Landfill Ru—106 < 184 pCi/L
67397 Solid Waste Landfill Sr-90 < 5 pCi/L
67397 Solid Waste Landfill Tc-99 < 30 pCi/L
67397 Solid Waste Landfill Th-228 < 1 pCi/L
67397 Solid Waste Landfill Th-230 < 1 pCi/L
67397 Solid Waste Landfill Th-232 < 1 pCi/L
67397 Solid Waste Landfill Th-Total < 21 uall
67397 Solid Waste Landfill U-234 8.7 2.18| pCi/L
67397 Solid Waste Landfili U-235/236 < 1 pCi/L
67397 Solid Waste Landfill U-238 13 2.7| pCi/L
67397 Solid Waste Landfill U-Total 35 4.6 ugll
67402 Solid Waste Landfill Cs-137 < 20 pCi/L
67402 Solid Waste Landfill Cs-137 < 20 pCi/L
67402 Solid Waste Landfill Np-237 < 1 pCi/L
67402 Solid Waste Landfill Pu-238 < 1 pCi/L
67402 Solid Waste Landfill Pu-239/240 < 1 pCi/L
67402 Solid Waste Landfill Ra-226 < 1 pCi/L
67402 Solid Waste Landfill Ra-228 < 3 pCi/L
67402 Solid Waste Landfill Ru-106 < 150 pCi/L
67402 Solid Waste Landfill Ru-106 < 184 pCi/L
67402 Solid Waste Landfill Sr-90 < 5 pCi/L
67402 Solid Waste Landfill Tc-99 < 30 pCi/L
67402 Solid Waste Landfill Th-228 < 1 pCi/L
67402 Solid Waste Landfill Th-230 < 1 pCi/L
67402 Solid Waste Landfill Th-232 < 1 pCi/L
67402 Solid Waste Landfill Th-Total < 4 __pall
67402 Solid Waste Landfill U-234 24 4.7| pCi/L
67402 Solid Waste Landfill U-235/236 3.2 1.45| pCi/L
67402 Solid Waste Landfill U-238 42 6.8| pCi/L
67402 Solid Waste Landfill U-Total 113 15| pgh
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Table A-4. Fernald Environmental Management Project Volatile Organic Characterization TCLP %27 Page 1

FEMPT
Sample CAS Qualifiers
No. Area Suffix No. Constituent Resultl Units [Lab/Q3 |Q4 |Q5
067245 | Solid Waste Landfill 75354 | 1,1—Dichloroethene 5 ugll U - |- |-
067245 |Solid Waste Landfill 107062 | 1,2—-Dichloroethane 5 g/l U - |- |-
067245 | Solid Waste Landfill 78933 | 2—Butanone 70 pagh {J [J - |-
067245 | Solid Waste Landfill 71432 | Benzene 5 ug/l U |- |- |-
067245 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5] wpgh U [—- |- |-
067245 | Solid Waste Landfill 108907 | Chlorobenzene 5 ugh  |U - |-, |-
067245 | Solid Waste Landfill 67663 | Chloroform 5| wpgh (U |- |- |-
067245 | Solid Waste Landfill 110861 | Pyridine 200 upgh U |- |- |-
067245 | Solid Waste Landfill 127184 | Tetrachlorethene 5 ugh U |- = |-
067245 | Solid Waste Landfill 79016 | Trichloroethene 5| wpoh U |- |- |-
067245 | Solid Waste Landfill 75014 | Vinyl chloride 10| pugh U |- |- |-
067247 |Solid Waste Landfill 75354 | 1,1-Dichloroethene 5 ugll U - |- |-
067247 | Solid Waste Landfill 107062 | 1,2—-Dichloroethane 5| pgh (U |- = |-
067247 | Solid Waste Landfill 78933 | 2—Butanone 4| ugh J |4 |- |-
067247 | Solid Waste Landfill 71432 | Benzene 5 pgh (U |- |- |-
067247 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5 pgfl U |- |—- 1-
067247 | Solid Waste Landfill 108907 | Chlorobenzene 5 pgft (U |- |—= |-
067247 | Solid Waste Landfill 67663 | Chloroform 5 ug/l U - |- |-
067247 | Solid Waste Landfill 110861 | Pyridine 20 ug/l |U - |- -
067247 |Solid Waste Landfill 127184 | Tetrachlorethene 5 ugh (U |- |- |-
067247 | Solid Waste Landfill 79016 | Trichloroethene 5 Mgh (U |- |- |=
067247 |Solid Waste Landfill 75014 | Vinyl chloride 10 pgh |U |- |- |-
067261 | Solid Waste Landfill 75354 [ 1,1-Dichloroethene 5| upgl |U |- |- |-
067261 |Solid Waste Landfill 107062 | 1,2—Dichloroethane 5 ug/l U |- |- |-
067261 | Solid Waste Landfill 78933 | 2—Butanone 2| pugh |JB {J - |-
067261 | Solid Waste Landfill 71432 |Benzene 5 ug/l (U |- |- |-
067261 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5 upgh |U |- |- |-
067261 | Solid Waste Landfill 108907 | Chlorobenzene 5| pgh U |- |- |-
067261 |Solid Waste Landfill 67663 | Chloroform 5 ugh (U |- |- |-
067261 [ Solid Waste Landfill [R 110861 [ Pyridine 20 ugl U |R - |-
067261 | Solid Waste Landfill 110861 | Pyridine 20 ug/l U |R |- |-
067261 | Solid Waste Landfill 127184 | Tetrachlorethene 30 ug/l - 1= |-
067261 |Solid Waste Landfill 79016 | Trichloroethene 5 ug/t U - 1= |-
067261 | Solid Waste Landfill 75014 | Vinyl chloride 10 pugh U = 1= |-
067264 | Solid Waste Landfill 75354 | 1,1 —Dichloroethene 5 pgh |U |- |= |-
067264 | Solid Waste Landfill 107062 | 1,2—Dichloroethane 5{ wgh U (- [- |-
067264 | Solid Waste Landfill 78933 | 2—Butanone 1 g/t |JB |J - |-
067264 | Solid Waste Landfill 71432 |Benzene 5| ugl (U |- |- |-
067264 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5[ wpgh |U |- |- |-
067264 | Solid Waste Landfill 108907 | Chlorobenzene 5| ugt |U |- |- |-
067264 |Solid Waste Landfill 67663 | Chloroform 5{ wugN |U |- |- |-
067264 | Solid Waste Landfill |R 110861 | Pyridine 20 ug/l U R |- |-
067264 | Solid Waste Landfill 110861 | Pyridine 5 pah |J R [- |-
067264 | Solid Waste Landfill 127184 | Tetrachlorethene 1 g/l || i s
067264 | Solid Waste Landfill 79016 | Trichloroethene 5 ugh (U |- = |-
067264 | Solid Waste Landfill 75014 | Vinyl chloride 10 pg U = |- |-
067301 | Solid Waste Landfill 110861 | Pyridine 20 pgh (U (= |- |-
067301 |Solid Waste Landfill R 110861 | Pyridine 20 pg/t U (R - |-
067303 | Solid Waste Landfill 75354 [ 1,1 —Dichloroethene 5/ uah U |- |- |-
067303 | Solid Waste Landfill 107062 | 1,2—Dichloroethane 5] ug/l U |- |- |-
067303 | Solid Waste Landfill 78933 | 2—Butanone 2] ol | Jd (= |-
067303 | Solid Waste Landfill 71432 | Benzene 5] ugh U |- - |-
067303 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5| wugh |U [— [—- |-
067303 | Solid Waste Landfill 108907 | Chlorobenzene 5 wpgl |U |- |- |-
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Table A—4: Fernald Environmental Management Project Volatile Organic Characterization TCLP Data Page 2 '
FEMP n
Sample CAS Qualifiers
No. Area Suffix No. Constituent Resultl Units |Lab[Q3 |Q4 |Q5 ~
067303 [ Solid Waste Landfill 67663 | Chloroform 5] ug/t JU - - [- /I
067303 | Solid Waste Landfill 110861 | Pyridine 20| pohh U |~ |- |-
067303 | Solid Waste Landfill 127184 | Tetrachlorethene 1 pugh |J|J - |-
067303 | Solid Waste Landfill 79016 | Trichloroethene 5 ug/h |U [~ [—= [-—
067303 |Solid Waste Landtill 75014 | Vinyl chloride 10| wgh (U |- |- |- .
067309 | Solid Waste Landfill 75354 | 1,1 -Dichloroethene 5] ugfht U |~ = [-= )
067309 | Solid Waste Landfill 107062 { 1,2—-Dichloroethane 5| upgfl U [~ [- |- .
067309 | Solid Waste Landfill 78933 | 2—Butanone 4 ugh (J - = |- '
067309 | Solid Waste Landfill 71432 |Benzene 5 ugh |U |- |- |-
067309 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5 pg/l (U~ = | = .
067309 |Solid Waste Landfill 108907 | Chlorobenzene 5 g/t U - |- |- ‘
067309 |Solid Waste Landfill 67663 | Chloroform 5 pgh U |- |—- |- l
067309 |Solid Waste Landfill | 110861 | Pyridine 20| wpgh U |- |- |- )
067309 | Solid Waste Landfill 127184 | Tetrachlorethene 5| ugh U |- = |-
067309 |Solid Waste Landfill 79016 | Trichloroethene 5| wgh |U |- |- |- .
067309 |Solid Waste Landfill 75014 | Vinyl chloride 10| wg/l (U |- |- |-
067318 | Solid Waste Landfill 110861 | Pyridine 200 ug/t (U |- |- |- ~
067319 | Solid Waste Landfill 75354 | 1,1—-Dichloroethene 5 pgh (U - |- i-= .
067319 | Solid Waste Landfill 107062 | 1,2—-Dichiloroethane 5{ pgl U |— |- |= )
067319 | Solid Waste Landfill 78933 | 2—-Butanone 4| ugh |J - 1= 1= )
067319 |Solid Waste Landfill 71432 {Benzene 5/ ug/l (U |- |- |- 2
067319 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5 ug/l |V |- |- |- ,/.
067319 | Solid Waste Landfill 108907 | Chlorobenzene 5 ug/l U |- |- |- '
067319 | Solid Waste Landfill " 67663 | Chloroform 5 ugh |V |- [~ |- _
067319 | Solid Waste Landfill 110861 | Pyridine 20| g U |- |- |- I
067319 | Solid Waste Landfill 127184 | Tetrachlorethene . 1 g/l 1Jd - |- |-
067319 | Solid Waste Landfill 79016 | Trichloroethene 5| ugh U |- |~ |-
067319 | Solid Waste Landfill 75014 | Vinyl chioride 10 g/l (U |- i~ |-~
067397 | Solid Waste Landfill 75354 | 1,1 —Dichloroethene 5| wgh U - |- |- l
067397 | Solid Waste Landfill 107062 | 1,2—Dichloroethane 5 pg/t (U1 i
067397 | Solid Waste Landfill 78933 | 2—Butanone 5| ugll {J - |- |- ~
067397 |Solid Waste Landfill 71432 | Benzene 5| upgh U |- |- |- .
067397 | Solid Waste Landfill |- 56235 | Carbon Tetrachloride 5! wpg/l (U IJ - |-
067397 | Solid Waste Landfill 108907 | Chlorobenzene 5| ug/l (U |J |- |-
067397 | Solid Waste Landfill 67663 | Chloroform 5] ugh U - = |-
067397 | Solid Waste Landfill 110861 | Pyridine 20 ug/l U - |- |- l
067397 | Solid Waste Landfil} 127184 | Tetrachlorethene 1 ug/t 1dJ J - |- N
067397 |Solid Waste Landfill 79016 | Trichloroethene 5 pugh U |- - |~ .
067397 | Solid Waste Landfiil 75014 | Vinyl chioride 10 ug/l |U - |- |- l
067719 | Solid Waste Landfill 75354 | 1,1 —-Dichloroethene 5 ugh U |- |- |-
067719 | Solid Waste Landfill 107062  1,2—-Dichloroethane 5] pgh U |— |—- |- _
067719 | Solid Waste Landfill 78933 | 2—-Butanone 10 ug/l ) - |- |- I
067719 |Solid Waste Landfill 71432 | Benzene 5 pugh (U |- |- |-
067719 | Solid Waste Landfill 56235 | Carbon Tetrachloride 5 pugh iU |- = [-
067719 |Solid Waste Landfill 108907 | Chlorobenzene 5| pg/l U (= = |- -
067719 |Solid Waste Landfill 67663 | Chloroform 5 pugh U |- [—= [= \'
067719 |Solid Waste Landfill 110861 | Pyridine 20 pugh (U - |- |-
067719 |Solid Waste Landfill 110861 | Pyridine 20 pgh (U |— = (- -
067719 |Solid Waste Landfill 127184 | Tetrachlorethene 5] wpgl (U |- |- |- '
067719 |Solid Waste Landfill 79016 | Trichloroethene 5] wg/l |U |- |- |-
067719 | Solid Waste Landfill 75014 | Vinyl chloride 10 ugll U - = 1=
067003 |Lime Sludge Pond 107062 | 1,2—-Dichloroethane 5 g/l U - |- |- -
067003 |Lime Sludge Pond 75354 | 1,1 —Dichloroethene 11 ugll - |- |- l
067003 |Lime Sludge Pond 78933 | 2—Butanone 6] ugh |J - |- |-
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Table A—4. Fernald Environmental Management Project Volatile Organic Characterization TCLP Dasss 2 ‘Vage 3

FEMP
Sample CAS Qualifiers
No. Area Suffix No. Constituent Result Units [Lab{Q3 [Q4 |Q5

067003 |Lime Sludge Pond 71432 | Benzene 5 wgl U |- [=- |-
067003 |Lime Sludge Pond 56235 | Carbon Tetrachloride 5| ugl U |- |- [-
067003 |Lime Sludge Pond 108907 | Chlorobenzene 5 ugl U |- |- |-
067003 |Lime Sludge Pond 67663 | Chloroform 5| ugh [V |- |- |-
067003 |Lime Sludge Pond 127184 | Tetrachlorethene 2 pgh |J = |- |-
067003 |Lime Sludge Pond 79016 | Trichloroethene 5 pg/l |U = = |-
067003 |Lime Sludge Pond 75014 | Vinyl chloride 10| pugh |U |- (- |-
067007 |Lime Sludge Pond 75343 | 1,1-Dichloroethane 5] ugl U |- |= |-
067007 |Lime Sludge Pond 75354 | 1,1—Dichloroethene 5 pg/l U |- (= |-
067007 |Lime Sludge Pond 71556 1,1,1=Trichloroethane 5 pgh |lU |- |- |-
067007 |Lime Sludge Pond 79005 | 1,1,2—Trichloroethane 5 ugl U |- |- 1=
067007 |Lime Sludge Pond 79345 1,1,2,2—Tetrachloroethane 5f pol U |- |- |-
067007 |Lime Sludge Pond 107062 | 1,2—-Dichloroethane 5] ugh (U [- |- |-
067007 |Lime Sludge Pond 540590 | 1,2-Dichloroethylene 5] pgh U |- - 1-
067007 [Lime Sludge Pond 78875 | 1,2—Dichloropropane 5 ugh (U |- |- [-
067007 |Lime Sludge Pond 78933 [ 2—Butanone 10| wpght U |- |- [-=
067007 |Lime Sludge Pond 591786 | 2—Hexanone 10 pug/l (U |- = |-
067007 |Lime Sludge Pond 108101 | 4—Methyl—2—pentanone 10 ug/l |U |- |- |-
067007 |Lime Sludge Pond 67641 | Acetone 1 pug/l |BJ |- |- |-
067007 |Lime Sludge Pond 71432 | Benzene 5 pgh |V |- |- |-
067007 |Lime Sludge Pond 75274 | Bromodichloromethane 2] ugh |J |J - |-
067007 |Lime Sludge Pond 75252 | Bromoform 5] ugl U |- |- |-
067007 |Lime Sludge Pond 74839 | Bromomethane 10| upught U |- |- |-
067007 |Lime Sludge Pond 75150 | Carbon disulfide 5| pugh U |- |- |-
067007 |Lime Sludge Pond 56235 | Carbon Tetrachloride 5| upgh U |- |- |-
067007 |Lime Sludge Pond 108907 | Chlorobenzene 5| wpgh |U |- |- |-
067007 |Lime Sludge Pond 75003 | Chloroethane 10| ug/l |U |- |- |-
067007 |Lime Sludge Pond 67663 | Chloroform 5| wugll |U [—- |- |-
067007 |Lime Sludge Pond 74873 [ Chloromethane 10 pgh U |- |- |-
067007 |Lime Sludge Pond 1E+07 | cis—1,3—Dichloropropene 5 pgh U 1= |— =
067007 |Lime Sludge Pond 124481 | Dibromochloromethane 5 ug/l |U |- = |-
067007 |Lime Sludge Pond 100414 | Ethylbenzene 5| wgl (U [=- |- |-
067007 |Lime Sludge Pond 75092 | Methylene chloride 5 wug/l U |- |- |-
067007 |Lime Sludge Pond 127184 | Tetrachlorethene 5| pgl U |- |- |-
067007 |Lime Sludge Pond 108883 | Toluene 1] pgh |4 1= = |-
067007 |Lime Sludge Pond 1330207 | Total xylenes 5 ugl |U |- |- |-
067007 |Lime Sludge Pond 1E+07 | trans—1,3—Dichloropropen 5 pgh |l |- 1= |-
067007 |Lime Sludge Pond 79016 | Trichloroethene 5] ugh |U |- |- |-
067007 |Lime Sludge Pond 108054 | Vinyl Acetate 10 pug (U |= |- |-
067007 |Lime Sludge Pond 75014 | Vinyl chloride 10 pygh (U | — |- |-
067150 | Active Flyash 75354 | 1,1-Dichloroethene 20 ug/l U (= |- |-
067150 |Active Flyash 107062 1,2—Dichloroethane 20 ugl |U |- |—- [=-
067150 | Active Flyash 78933 | 2—-Butanone 40 pgh U |- |- -
067150 |Active Flyash 71432 | Benzene 20 upg/l U |- |- |-
067150 |Active Flyash 56235 | Carbon Tetrachloride 20| ug/t U (- |- |=
067150 |Active Flyash 108907 | Chlorobenzene 200 pgh U |- |- |-
067150 |Active Flyash 67663 | Chloroform 20 pg/l |U |- |- |-
067150 | Active Flyash 110861 | Pyridine 20 pgl (U |J - |-
067150 | Active Flyash R 110861 | Pyridine 20 ught (U R |- |-
067150 |Active Flyash 127184 | Tetrachlorethene 20 upgh U |- |- |-
067150 |Active Flyash 79016 | Trichloroethene 20 ug/l U |= [= |-
067150 | Active Flyash 75014 | Vinyl chloride 40 ugh (VU |- |—- |-
067157 |Active Flyash 75354 | 1,1—Dichloroethene 20 pgh (U 1= |- |-
067157 | Active Fiyash 107062 | 1,2—-Dichloroethane 20 pgh (U 1= = |-
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Table A—4” Fernald Environmental Management Project Volatile Organic Characterization TCLP Data Page 4
FEMP
Sample CAS Qualifiers
No. Area Suffix No. ___Constituent Result| Units [Lab|Q3 Q4 Q5
067157 |Active Flyash 78933 [ 2—Butanone 9 ug/l |dB |- |- [~
067157 |Active Flyash 71432 |Benzene 20 ug (U (- [|— |-
067157 | Active Flyash 56235 | Carbon Tetrachloride 20| ugh U |- |- |-
067157 |Active Flyash 108907 | Chlorobenzene 20 wpghh U |- |- |-
067157 |Active Flyash 67663 | Chloroform 20 ugh (U |- |- |-
067157 |Active Flyash 110861 | Pyridine 20 ugh v |J - |~
067157 |Active Flyash 127184 | Tetrachlorethene 20 pgft U |- |- |-
067157 [Active Flyash 79016 | Trichloroethene 200 ugfh (U 1= |= |-
067157 |Active Flyash 75014 | Vinyl chloride 40 pgh (U |- |- |-
067162 |Active Flyash 75354 |1,1-Dichloroethene 200 wgN (U |- |- |-
067162 |Active Flyash 107062 | 1,2—Dichloroethane 20| ugh |U [—- |- |-
067162 |Active Flyash 78933 | 2—Butanone 40| gl U [- [- |-
067162 |Active Flyash 71432 |Benzene 200 ugN (U |- |- |-
067162 |Active Flyash 56235 | Carbon Tetrachloride 20 ugh (U |- |- |-
067162 jActive Flyash 108907 | Chlorobenzene 20 ug/l U - |- |-
067162 |Active Flyash 67663 | Chloroform 20 pugh U |— |= |-
067162 | Active Flyash 110861 | Pyridine 200 ugh (U |J - |-
067162 |Active Flyash 127184 | Tetrachlorethene 20| ugh (U |- |- |-
067162 [Active Flyash 79016 | Trichloroethene 20 pughl U [= |- |-
067162 |Active Flyash 75014 | Vinyl chloride 40| upgh U |- |- -
067170 |Active Flyash 75354 | 1,1-Dichloroethene 20 pugh U = 1= -
067170 |Active Flyash 107062 | 1,2—-Dichloroethane 20 ugh U [— |- |-
067170 |Active Flyash 78933 | 2—Butanone 10 wg \J |J i
067170 |Active Flyash 71432 |Benzene 20| wugh |V |- |— |-
067170 |Active Flyash 56235 | Carbon Tetrachloride 20| pgNl U |- |- -
067170 |Active Flyash 108907 | Chlorobenzene 20 ygh (U |- |- |-
067170 |Active Flyash 67663 | Chloroform 20 ugh [U |- |- [-
067170 |{Active Flyash R 110861 | Pyridine 20| pgh |U |[R |- |-
067170 |Active Flyash 110861 | Pyridine 20 pgft (U IR |- |-
067170 |Active Flyash 127184 | Tetrachlorethene 20| pgh U |- |- |-
067170 |Active Flyash 79016 | Trichloroethene 20 pug/l (U [—- |- [-=
067170 |Active Flyash 75014 | Vinyl chloride 40| upgh |U |- |- |-
067186 |Active Flyash 75354 | 1,1-Dichloroethene 20 pgll U |- |- |-
067186 |Active Flyash 107062 | 1,2—Dichloroethane 20 g |V |- |- |-
067186 | Active Flyash 78933 | 2—Butanone 40| wgl (U |- |- |-
067186 [Active Flyash 71432 Benzene 20 pgh (U |- [- |-
067186 |Active Flyash 56235 | Carbon Tetrachloride 20 pg/l U - - |-
067186 |Active Flyash 108907 | Chlorobenzene 20F pght (VU |- |=- |-
067186 |Active Flyash 67663 | Chloroform 20| ug/ |U |- |- -
067186 |Active Flyash 110861 | Pyridine 20 pgh U |J - |-
067186 |Active Fiyash 127184 | Tetrachlorethene 20| upgh |U |- |- |-
067186 |Active Flyash 79016 | Trichloroethene 20 ugh U |- |- |[=
067186 |Active Flyash 75014 | Vinyl chloride 40 pgh U |- |- |-
067189 |Active Flyash 75354 | 1,1—Dichloroethene 20 ug/l |V - j- |-
067189 |Active Flyash 107062 [ 1,2—Dichioroethane 20 gg (U |- |- |-
067189 |Active Flyash 78933 | 2—Butanone 40 pgl U |- |- |-
067189 |Active Flyash 71432 | Benzene 20 ugh |V - |- i-
067189 |Active Flyash 56235 | Carbon Tetrachloride 20 ug/l U - |- |-
067189 |Active Flyash 108907 | Chlorobenzene 20 ugh (U |- |- |-
067189 |Active Flyash 67663 | Chloroform 200 wpgf (U - |- |-
067189 [Active Flyash 110861 | Pyridine 20 ugh |U |— |- |-
067189 |Active Flyash 127184 | Tetrachlorethene 20 g/t |U = = |-
067189 |Active Flyash 79016 | Trichloroethene 20 ugl (U |- |- |-
067189 |Active Flyash - 75014 | Vinyl chloride 40| pg/t U |- |- |-
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Table A-4. Fernald Environmental Management Project Volatile Organic Characterization TCLP Data Page 5
FEMP

Sample CAS Qualifiers

No. Area Suffix No. Constituent Resultl Units [Lab/Q3 |Q4 |Q5
067197 |Active Flyash 75354 | 1,1 —Dichloroethene 20 ug/l U |- |- |-
067197 |Active Fiyash 107062 | 1,2—Dichloroethane 20| upgh |U |- |- |-
067197 |Active Flyash 78933 | 2—Butanone 7 pgh |JB [— |- |-
067197 |Active Flyash 71432 |Benzene 20 pugh |U |- |- |-
067197 | Active Flyash 56235 | Carbon Tetrachloride 20| pgh U |- |- |-
067197 |Active Flyash 108907 | Chlorobenzene 20 pgll (U |- [= |=
067197 |Active Flyash 67663 | Chloroform 20 pgh |U (- 1— |-
067197 |Active Flyash R 110861 | Pyridine 20 ugh |U R |= |-
067197 | Active Flyash 110861 | Pyridine 20 wpgN |U |- |- |-
067197 | Active Flyash 127184 | Tetrachlorethene 200 ugh U |- |- |-
067197 |Active Flyash 79016 | Trichloroethene 200 poN U |- |- |-
067197 |Active Flyash 75014 | Vinyl chloride 40 g |U |- - =
067224 | Active Flyash 75354 | 1,1—Dichlioroethene 20 wgN |U |- |- |-
067224 |Active Flyash 107062 | 1,2—Dichloroethane 20 pg/t U - - -
067224 |Active Flyash 78933 | 2—Butanone 40 ugll (U |- = |-
067224 |Active Flyash 71432 | Benzene 20 pgh (U = |—= |-
067224 | Active Flyash 56235 | Carbon Tetrachloride 20 ugh U |- |- |-
067224 | Active Flyash 108907 | Chlorobenzene 20 wgN |U |- |- |-
067224 |Active Flyash 67663 | Chloroform 20 ugl |U |- = |-
067224 |Active Flyash 110861 | Pyridine 200 poN (U |4 |- |-
067224 |Active Flyash 127184 | Tetrachlorethene 20 ugl |U - |- |-
067224 | Active Flyash 79016 | Trichloroethene 200 upg/l U |- |- |-
067224 | Active Flyash 75014 | Vinyl chloride 40| pgh U |- |- |-
067225 [Active Flyash 75354 | 1,1—Dichloroethene 20 ug/l (U |- = |-
067225 |Active Flyash 107062 | 1,2—-Dichloroethane 200 ug/t U |- = |-
067225 | Active Flyash 78933 | 2—Butanone 40 ugh (U |- |—= |-
067225 |Active Flyash 71432 | Benzene 20 pgh |U |- |- |-
067225 |Active Flyash 56235 | Carbon Tetrachloride 20 ug/l U |— |- |-
067225 | Active Flyash 108907 | Chlorobenzene 20 upugh U |- |- |-
067225 |Active Flyash 67663 | Chloroform 20 ugh U |- |= |-
067225 |Active Flyash 110861 | Pyridine 20| ug/l U |J i
067225 |Active Flyash 127184 | Tetrachlorethene 20 ug (U |- |- -
067225 |Active Flyash 79016 | Trichloroethene 20 ug/l (U |= (= 1=
067225 |Active Flyash 75014 | Vinyl chloride 40 gt (U = = |-
067504 |Active Flyash 75354 | 1,1—Dichloroethene s| wpgl |U |- |- |-
067504 |Active Flyash 107062 | 1,2—Dichloroethane 5 g (U |- = [-=
067504 | Active Flyash 78933 | 2—Butanone 3 wgh (b 4 |- |-
067504 |Active Flyash 71432 | Benzene 5 pug/l U 1= |- |-
067504 |Active Flyash 56235 | Carbon Tetrachloride 5 ug/l (U |- |- |-
067504 | Active Flyash 108907 | Chlorobenzene 5| wpgl U |- |- |-
067504 | Active Flyash 67663 | Chloroform 5 pgh |U (- |= |-
067504 |Active Flyash 110861 | Pyridine 20 ug/l (U |- |- |-
067504 |Active Flyash 127184 | Tetrachlorethene 5 pgh |U 1= |- |-
067504 | Active Flyash 79016 | Trichloroethene 5| ugh (U 1 — —= |-
067504 |Active Flyash 75014 | Vinyl chloride 10 pugh (U |- |- |-
067016 |Inactive Flyash 75354 | 1,1 —Dichloroethene 5 ug U |— = |-
067016 |Inactive Flyash 107062 | 1,2—Dichloroethane 5/ ugh U |- |- |-
067016 |Inactive Flyash 78933 | 2—Butanone 10| wpg/l (U |- |- [=
067016 |Inactive Flyash 71432 | Benzene 5 pgN U |- |- |-
067016 |Inactive Flyash 56235 | Carbon Tetrachloride 5| wgh U |- |- |-
067016 |Inactive Flyash 108907 | Chlorobenzene 5/ ugl |U |- |- |-
067016 |Inactive Flyash 67663 | Chloroform 5 wug/l |U |- [- |-
067016 |Inactive Flyash 110861 | Pyridine - 20 ugh |U |=— |- |-
067016 |Inactive Flyash 127184 | Tetrachlorethene 5 g/t U = = |-
212
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Table A—4. Fernald Environmental Management Project Volatile Organic Characterization TCLP Data Page 6
FEMP

Sample CAS Qualifiers

No. Area Suffix No. Constituent Resultt Units |[LabjQ3 [Q4 |Q5

067016 [Inactive Flyash 79016 [ Trichloroethene 5] woh JU [-T- |-
067016 |inactive Flyash 75014 | Vinyl chloride 10 pugh (U (- [= |-
067021 |Inactive Flyash 75354 {1,1-Dichloroethene 5 ggh (U |- |= |-
067021 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 wpgh U - |- |-
067021 |Inactive Flyash 78933 [ 2—Butanone 10 pg/l |V (= — |-
067021 |Inactive Flyash 71432 | Benzene 5 pgh (U |— |= |-
067021 |Inactive Flyash 56235 | Carbon Tetrachloride 5 ug/ U [= = |-=
067021 |Inactive Flyash 108907 | Chlorobenzene 5| wpgl U |- |- |-
067021 |Inactive Flyash 67663 | Chloroform 5( pg/l U |- [- |-
067021 |lInactive Flyash 110861 | Pyridine 20 ugh |U |- [—- |-
067021 |Inactive Flyash 127184 | Tetrachlorethene 5| uglt (U |- |- |-
067021 |Inactive Flyash 79016 | Trichloroethene 5 g (U |- |— I-
067021 |Inactive Flyash 75014 { Vinyl chioride 10 pgh |U [= [- |-
067023 |Inactive Flyash 75354 | 1,1—-Dichloroethene 5| pgh (U - |- |-
067023 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 pgh | |- |- |—=
067023 |Inactive Flyash 78933 | 2—Butanone 10 pugh U |- |- |-
067023 |Inactive Flyash 71432 | Benzene 5| ug/l |U [—- |- |-
067023 |Inactive Flyash 56235 | Carbon Tetrachloride 5| wug/l |U [- |- |-
067023 |Inactive Flyash 108907 | Chlorobenzene 5| ug/t (U |- |- |-
067023 |Inactive Flyash 67663 | Chloroform 20|  ugll - |- |-
067023 |Inactive Flyash 127184 | Tetrachlorethene 5{ wugll (U |- [— |-
067023 jInactive Flyash 79016 | Trichloroethene -5 wpgNl (U [— |- |-
067023 |Inactive Flyash 75014 | Vinyl chloride 10| pght (U |- |- |-
067024 |Inactive Flyash 75354 | 1,1—Dichloroethene 5| wugll U |- |- |-
067024 |Inactive Flyash 107062 | 1,2—-Dichloroethane 5| pgh (U (- |- |-
067024 |Inactive Flyash 78933 | 2—Butanone 10 pght (U [— |— |-
067024 |Inactive Flyash 71432 | Benzene 5| ugl |U |- |- |-
067024 |Inactive Flyash 56235 | Carbon Tetrachloride 5 ug/l (U |- |= |-
067024 |{Inactive Flyash 108907 | Chlorobenzene 5] pugh U |- |- |-
067024 |Inactive Flyash 67663 | Chloroform 191  ugll == |-
067024 |Inactive Flyash 127184 | Tetrachlorethene 5| upgfl U |- |— |-
067024 |Inactive Flyash 79016 | Trichloroethene 5 pgh (U |- |- |-
067024 |{Inactive Flyash 75014 | Vinyl chloride 10| g/l U (- |- |-
067025 |Inactive Flyash 75354 | 1,1-Dichloroethene 5| uglt U |- |- |-
067025 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 ug/l U |- |- |-
067025 |Inactive Flyash 78933 | 2—Butanone 10 g/l U 1= |- |-
067025 |Inactive Flyash 71432 |Benzene 5 ggh (U |- |- |-
067025 |Inactive Flyash 56235 | Carbon Tetrachloride 5 pugh U |—- |- |-—=
067025 |Inactive Flyash 108907 | Chlorobenzene 5| wpg (U |- |- |-
067025 |Inactive Flyash 67663 | Chloroform 5 ugh |V |— |- -
067025 |Inactive Flyash 110861 | Pyridine 20 pgh U |- - |-
067025 |Inactive Flyash 127184 | Tetrachlorethene 5| ugh U |— |- |-
067025 |Inactive Flyash 79016 | Trichloroethene 5 pg |U |- |= |-
067025 |Inactive Flyash 75014 | Vinyl chloride 10 pght U |~ [= |-
067038 |Inactive Flyash 75354 | 1,1-Dichloroethene 5 g/l U |- = |-
067038 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 ug/l U | — |- 1=
067038 |Inactive Flyash 78933 | 2—~Butanone 10 ug/l |V - |- 1=
067038 |Inactive Flyash 71432 |Benzene 5 ug U |- |- |-
067038 |Inactive Flyash 56235 | Carbon Tetrachloride 5 ugh (VU |- |- |-
067038 |Inactive Flyash 108907 | Chlorobenzene 5 ug/l (U |—- |- |-
067038 |Inactive Flyash 67663 | Chloroform 5 ug/l U |—- = |-
067038 |Inactive Flyash 110861 | Pyridine 20 pgh (U |- 1= |-
067038 |lInactive Flyash 127184 | Tetrachlorethene 5{ ugl (U |- |- |-
067038 |Inactive Flyash 79016 | Trichloroethene 5 ugh |U |- |- |-
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Table A-4. Fernald Environmental Management Project Volatile Organic Characterization TCLP Datgs ‘ZFaage 7

FEMP
Sample CAS Qualifiers
No. Area Suffix No. Constituent Resultl Units [Lab|Q3 [Q4 [QS
067038 |Inactive Flyash 75014 | Vinyl chloride 10 wugl |U |- |- |-
067051 |[Inactive Flyash 75354 | 1,1 —Dichloroethene 5 wpal (U |- [=- |-
067051 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 pgh (U |- |- |-
067051 |Inactive Flyash 78933 | 2—Butanone 4 ug/l  |J J - |-
067051 |Inactive Flyash 71432 | Benzene 5{ ugh |U [- |- |-
067051 |Inactive Flyash 56235 | Carbon Tetrachloride 5 pg/t (U |- |- |-
067051 |Inactive Flyash 108907 | Chlorobenzene 5| pgh U |- |- |-
067051 |Inactive Flyash 67663 | Chloroform 5 pgh U |- |- |-
067051 |Inactive Flyash 110861 | Pyridine 20| pgh U |- |- |-
067051 |Inactive Flyash 127184 | Tetrachlorethene 5 g |U (= = =
067051 [Inactive Flyash 79016 | Trichloroethene 5 pg (U |- |- |-
067051 |Inactive Flyash 75014 | Vinyl chloride 10 pgh (U [— = |-
067058 |Inactive Flyash 75354 | 1,1—Dichloroethene 5 pgh U (= |- |-
067058 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 ug/l U - = |-
067058 |Inactive Flyash 78933 | 2—Butanone 6 ught |J J - |-
067058 |Inactive Flyash 71432 | Benzene 5 upugl |U |- [= |-
067058 |Inactive Flyash 56235 | Carbon Tetrachloride 5] wpgh |U |- |- |-
067058 |Inactive Flyash 108907 | Chlorobenzene 5 upugl |U |- = |-
067058 |Inactive Flyash 67663 | Chloroform 5 pugh |V = |[= |-
067058 |Inactive Flyash 110861 | Pyridine 20| wug/l (U [— |- |-
067058 |Inactive Flyash 127184 | Tetrachlorethene 5 g/l |V |- |- -
067058 |Inactive Flyash 79016 | Trichloroethene 5 pgh U |- |- |-
067058 |Inactive Flyash 75014 | Vinyl chloride 10 gl U |— |- [=
067065 |Inactive Flyash 75354 | 1,1—Dichloroethene 5 ug/l U - |- |-
067065 |Inactive Flyash 107062 | 1,2—Dichloroethane 5| ugh |U - |- |-
067065 |Inactive Flyash 78933 | 2—Butanone 10 ug/l U |- |= |-
067065 |Inactive Fiyash 71432 | Benzene 5| wugh |U |- |[—= |-
067065 |Inactive Flyash 56235 | Carbon Tetrachloride 5 poh |U |- |- |-
067065 |Inactive Flyash 108907 | Chlorobenzene 5 ugh (U |- - |-
067065 |Inactive Flyash 67663 | Chloroform 5{ ugh |U |- [- |-
1067065 |Inactive Flyash 110861 | Pyridine 20 ugl |V |- |- |-
067065 |Inactive Flyash 127184 | Tetrachlorethene 5| ugh |U |- |- |-
067065 |Inactive Flyash 79016 | Trichloroethene 5 pgft (U - |- |-
067065 |Inactive Flyash 75014 | Vinyl chloride 10 pgh U |- |- |-
067099 |Inactive Flyash 110861 [ Pyridine 20| pgft U |- |= |-
067114 |Inactive Flyash 75354 | 1,1—Dichloroethene 5] pgh |U |- |- |-
067114 |Inactive Flyash 107062 | 1,2—Dichloroethane 5 ugft (U |- = |-=
067114 |Inactive Flyash 78933 | 2—Butanone 1 pgh |J [— - |-
067114 |Inactive Flyash 71432 |Benzene 5 pg/l U (= [— |-
067114 |Inactive Flyash 56235 | Carbon Tetrachloride 5 ug/l U - |- |-
067114 |Inactive Flyash 108907 | Chlorobenzene 5 pg/t U - = |-
067114 |Inactive Flyash 67663 | Chloroform 5 ugh U |- |- |-
067114 |inactive Flyash 110861 | Pyridine 20| pgh U |- |- -
067114 |Inactive Flyash 127184 | Tetrachlorethene 5 ug/l U |- |- |-
067114 |Inactive Flyash 79016 | Trichloroethene 5, ugft U 1= |- [-—
067114 |Inactive Flyash 75014 | Vinyl chloride 10| upgh U |- - |-
067115 |Inactive Flyash 75354 | 1,1-Dichloroethene 5 upugh |U |- |- |-
067115 |Inactive Flyash 107062 | 1,2—-Dichloroethane 5 wgl |U |- |- |-
067115 |Inactive Flyash 78933 | 2—Butanone 2 ug/t  |J e i
067115 |Inactive Flyash 71432 | Benzene 5| ugh |U |- |- |-
067115 |Inactive Flyash 56235 | Carbon Tetrachloride 5 ug/l (U |- |- |-
067115 |Inactive Flyash 108907 | Chlorobenzene 5 wpgl U |- |- |=
067115 |Inactive Flyash 67663 | Chloroform 5 ugh |U j= (= |-
067115 |Inactive Flyash R 110861 | Pyridine 25| pgh U R |- |-




Table A—4. ‘Fernald Environmental Management Project Volatile Organic Characterization TCLP Data Page 8 '
FEMP l/
Sample CAS Qualifiers
No. Area Suffix No. Constituent Resultl Units |Lab|Q3 [Q4 |Q5 .
067115 [Inactive Flyash 110861 | Pyridine 20] wpgh U R |- |- I
067115 |Inactive Flyash 127184 | Tetrachlorethene 5| wugh (U |- [= |- ~
067115 |Inactive Flyash 79016 | Trichloroethene 5 pgh |U |— |- |-
067115 |Inactive Flyash 75014 | Vinyl chloride 10 g (U |- |- |-
067124 |Inactive Flyash 75354 | 1,1-Dichloroethene 5| ug/l U [— |- |- '
067124 |Inactive Flyash 107062 [ 1,2—Dichloroethane 5 g |[U = |= |-
067124 |Inactive Flyash 78933 | 2—Butanone 10| upugh |U [—- |- |- ,
067124 |inactive Flyash 71432 | Benzene 5 pgh (U |- |—- |- .
067124 |Inactive Flyash 56235 | Carbon Tetrachloride 5| ugh |U |- |- |- b
067124 |Inactive Flyash 108907 | Chlorobenzene S pag |U |- |- |- ,
067124 [Inactive Flyash 67663 | Chloroform 5 won U [- |- [- '
067124 |Inactive Flyash 110861 | Pyridine 20 ug U |[R |- |- : 3
067124 |Inactive Flyash 127184 | Tetrachlorethene 5 pght U - = |-
067124 |Inactive Flyash 79016 | Trichloroethene 5 pgh U |- |—- |-
067124 |Inactive Flyash 75014 | Vinyl chloride 10 ug/t  |U - = 1= .
067128 |Inactive Flyash 75354 | 1,1—Dichloroethene 5 ug/l |U - |= |i- -
067128 |Inactive Flyash 107062 [ 1,2—Dichloroethane 5 pgh U - |- |-
067128 [Inactive Flyash 78933 | 2—Butanone 0] ugh U |[= |- |- .
067128 |Inactive Flyash 71432 | Benzene 5 ug U |- (- |-
067128 |Inactive Flyash 56235 | Carbon Tetrachloride 5 pg/l |JU |- = |- )
067128 |Inactive Flyash 108907 | Chiorobenzene 5| wgll |U |- |- |[- 1
067128 |Inactive Flyash 67663 | Chloroform 5 ug/l (U |- |= |- l
067128 |Inactive Flyash 110861 | Pyridine 20 ugh U R [— |-
067128 |Inactive Flyash 127184 | Tetrachlorethene 5 g/l U - |- |-
067128 |Inactive Flyash 79016 | Trichloroethene 5| pgl U [—= |- |- l
067128 |Inactive Flyash 75014 | Vinyl chloride 10 ugh (U (= |— |- 4
061319 |South Field 75354 | 1,1-Dichloroethene 5| wug/l (U |- |- |- 3
061319 |South Field 107062 | 1,2—Dichloroethane 5] ugh U |- |- |- )
061319 |South Field 78933 | 2-—-Butanone 3 ug/l [BJ [JB |- [=~ '
061319 | South Field 71432 | Benzene S| upght U - |- |- '
061319 | South Field 56235 | Carbon Tetrachloride 5 ugh U |- |- |- -
061319 |South Field 108907 | Chlorobenzene 5 pgl U (= |- |- '
061319 |South Field 67663 [ Chloroform 5 pg (U |JB |- |- ’
061319 |South Field 110861 | Pyridine 20 pgh U |- |- |-
061319 |South Field R 110861 | Pyridine 20| ug/l U |[R |- |-
061319 |South Field 127184 | Tetrachlorethene 5| wpol U (- |- |- '
061319 |South Field ' 79016 | Trichloroethene 5 ugh (U |—= |— |-= N
061319 |South Field 75014 | Vinyl chloride 10| ug/l U |—= |- |-
061324 [South Field 75354 | 1,1—Dichloroethene 5 g/l U |- |- |- '
061324 | South Field 107062 | 1,2—-Dichloroethane 5| uglt (U = |- |-
061324 |South Field 78933 | 2~Butanone 1 ug/l |BJ |JB |- |- -
061324 | South Field 71432 Benzene 5] poll U [- - |- l
061324 | South Field 56235 | Carbon Tetrachloride 5| wpgh (U |- - |-
061324 |South Field 108907 | Chlorobenzene 5{ upugh U [—- |- |- _
061324 [South Field 67663 | Chloroform . 5 ug/l (U |JB |- |- '
061324 {South Field 110861 | Pyridine 20 ug/l U - = |- y
061324 |South Field R 110861 | Pyridine 201 wgh |U |R [— (=
061324 |South Field 127184 | Tetrachlorethene 5] wpg U [—- |- |-
061324 | South Field 79016 | Trichloroethene 5| ugh U |- |- |- l
061324 | South Field 75014 | Vinyl chloride 10| wpg/l |U |- |[= -
061329 |South Field 75354 |1,1—Dichloroethene 5 ug/l U |- |- |-
061329 |South Field 107062 | 1,2—Dichloroethane 5| ught .U |- |- |- ;
061329 | South Field 78933 | 2—Butanone 3] wug/l |BJ |JB [— |- l
061329 |{South Field 71432|Benzene 5| ug/ll U |- [—= |= 7
215 '
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FEMP
Sample CAS Qualifiers
No. | Area Suffix No. Constituent Resultl Units [Lab|Q3 |Q4 |Q5
061329 |South Field 56235 | Carbon Tetrachloride 5 wpa/t U |- |- |-
061329 [South Field 108907 | Chlorobenzene 5 ugl |U |- |[= |-
061329 |South Field 67663 | Chloroform 5[ ug/l |U |JB (- |-
061329 |South Field 110861 | Pyridine 201 upah (U |- [- [-
061329 |South Field R 110861 | Pyridine 20 ug/ U R |- |-
061329 |{South Field 127184 | Tetrachlorethene 5/ pgh (U |- = |-
061329 |South Field 79016 | Trichloroethene 5 wofh U |- |- |-
061329 | South Field 75014 | Vinyl chloride 10 pgl U |- |—= |-
061334 | South Field 75354 | 1,1—Dichloroethene 5] wg/l |U |- (= |[=
061334 | South Field 107062 | 1,2—Dichloroethane 5| wal |U |- |- |-
061334 |South Field 78933 | 2—Butanone 2| pgh |J |JB |- |-
061334 | South Field 71432 | Benzene 5] pgl U |- |- |-
061334 |South Field 56235 | Carbon Tetrachloride 5| pgh U |- (= i-
061334 | South Field 108907 | Chlorobenzene 5{ ug/t U |- |- |-
061334 |South Field 67663 | Chloroform 1 ugft |BJ |JB |— |-
061334 [South Field 110861 | Pyridine 20 ug/l U - |- |-
061334 | South Field R 110861 | Pyridine 20| pgt |U |R |— |-
061334 | South Field 127184 | Tetrachlorethene 5[ upgh |U |- |- |-
061334 |South Field 79016 | Trichloroethene 5| ug/l |U |- |— |-
061334 | South Field 75014 | Vinyl chloride 10 pgh (U = |- |-
067326 | South Field 75354 | 1,1—Dichloroethene 5 ugl (U |- |- |-
067326 | South Field 107062 | 1,2—Dichloroethane 5 agl (v (= |- |-
067326 | South Field 78933 | 2—-Butanone 2 ug/h |JB [UB [= |-
067326 | South Field 71432 | Benzene 5 pgh |U |- |- |-
067326 |South Field 56235 | Carbon Tetrachloride 5 uall U - |- |-
067326 | South Field 108907 | Chlorobenzene 5{ ugl U |- |- |-
067326 | South Field 67663 | Chloroform 5| wgl (U [- |- |-
067326 | South Field 110861 | Pyridine 20 wgl U |- |- |-
067326 | South Field 127184 | Tetrachlorethene 5| wug/l |U |- |- |-
067326 | South Field 79016 | Trichloroethene 5| ug/l U |- |- |-=
067326 | South Field 75014 | Vinyl chloride 10 ug/l U = [= |-
067335 | South Field 75354 | 1,1-Dichloroethene 5| ugll U |- (- -
067335 | South Field 107062 | 1,2—Dichloroethane 5 pgf U |- |- |-
067335 | South Field 78933 | 2—Butanone 21 pgh |J e i s
067335 |South Field 71432 |Benzene 5 pgt \U |- |[—= -
067335 | South Field 56235 | Carbon Tetrachloride 5 pght (U 1 - |-
067335 |{South Field 57749 [ Chlordane 0.5 ugh (U |- |= [-
067335 |South Field 108907 | Chlorobenzene 5 wgl |U |- |- |-
067335 | South Field 67663 | Chloroform 5 wpgl U [—- [= |-
067335 |South Field 110861 | Pyridine 20| pgh (U |- |- |-
067335 |South Field 127184 | Tetrachlorethene 5 g (U = [—= =
067335 |South Field 79016 | Trichloroethene 5 ug/l U - |- |-
067335 | South Field 75014 | Vinyl chloride 10 pgh U |- |- |-
067360 | South Field 75354 | 1,1-Dichloroethene 5| upght U |- (= |-
067360 |South Field 107062 | 1,2—Dichloroethane 5{ pgh U |- - |-
067360 | South Field 78933 | 2—Butanone 2 ug/l |J - = |-
067360 | South Field 71432 | Benzene 5| wpgl |U |- |- |-
067360 | South Field 56235 | Carbon Tetrachloride 5] ugl U |J - |-
067360 |South Field 108907 | Chlorobenzene 5 wug/l U [~ [—= |-
067360 | South Field 67663 | Chloroform 5 ugh |U |- |- |-
067360 | South Field 110861 | Pyridine 20 pgh U - |- 1=
067360 | South Field - 127184 | Tetrachlorethene 5] pg/l |U |= = |-
067360 | South Field 79016 | Trichloroethene 5 ugh |U |- |- |-
067360 |South Field 75014 | Vinyl chloride 100 wgl (VU [- |- |-
216
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FEMP l
Sample CAS Qualifiers
No. _Area Suffix No. Constituent Resultl Units [Lab|Q3 |Q4 |Q5

067361 | South Field 75354 [1,1~Dichloroethene 5| wpgh U |- [- |- \.
067361 |South Field 107062 1,2—Dichloroethane 5{ ugh (U (— (- |- .
067361 | South Field 78933 | 2—Butanone 2 ugh |4 |- |- [=
067361 | South Field 71432 | Benzene 5| wgl U |- (- |-
067361 | South Field 56235 | Carbon Tetrachloride 5| wgh U |J |- |- .
067361 | South Field 108907 | Chlorobenzene S| ugh (U |- |- |~ '
067361 | South Field 67663 | Chloroform 5| wgl (U |- |- |-
067361 |South Field 110861 | Pyridine 20| pg/l U |- |- |- .
067361 |South Field 127184 | Tetrachlorethene 5| wgl |U |- |- |- ;
067361 | South Field 79016 | Trichloroethene 5| wpg/l U [— |- |-
067361 |South Field 75014 | Vinyl chloride 10 pgh U |- [- [- '
067362 |South Field 75354 | 1,1—-Dichloroethene 5 ugh U |- |- |- »
067362 |South Field 107062 | 1,2—-Dichloroethane 5| ugh U |- |- |-
067362 | South Field 78933 | 2—Butanone 3| ugh |J - 1= - :
067362 | South Field 71432 Benzene 5| ug/l (U |- |- |- .
067362 |South Field 56235 | Carbon Tetrachloride 5| ugh U |J - |- >
067362 |South Field 108907 [ Chlorobenzene 5| wugft |U |- [= [~
067362 | South Field 67663 | Chioroform 5] wgl U _[= [= [= <.
067362 |South Field 110861 | Pyridine 20 ug/l U |- |- |-
067362 |South Field 127184 | Tetrachlorethene 1] ugh |J - |- |-
067362 |South Field 79016 | Trichloroethene 5( wpg/l (U |[— |- - 1|
067362 | South Field 75014 | Vinyl chloride 10 pgl |V |- |= |- '
067369 |South Field 75354 | 1,1—Dichloroethene 5| ugh U |- |- |-
067369 |South Field 107062 | 1,2—Dichloroethane 5| ugh |U |- |- |-
067369 | South Field 78933 | 2—Butanone 0] ol J_ |- |- |- '
067369 |South Field 71432 |Benzene 5| wugf U |- [—- |- {
067369 |South Field 56235 | Carbon Tetrachloride 5| wumgh U |- |- |-
067369 |South Field 108907 | Chlorobenzene 5 ug/l U 11— |- |- ,
067369 | South Field 67663 | Chloroform 5| ught (U = |- |- | ‘
067369 |South Field 127184 | Tetrachlorethene 5 ugh |U 1 — |- |-
067369 |South Field 79016 | Trichloroethene 5| wpugh U |- |- [~ .
067369 |South Field A 75014 | Vinyl chloride 10| pgh (U |J i .
067801 |South Field 75354 | 1,1—Dichloroethene 5 ug/l U - |-
067801 |South Field 107062 | 1,2—Dichloroethane 5| ugh U |- (- |-
067801 | South Field 78933 | 2—Butanone 10| pgl |U |—= |- |- ~
067801 | South Field 71432 |Benzene 5| ug/t U |- |- |- .
067801 [South Field 56235 | Carbon Tetrachloride 5 pgt |V (- |— |- )
067801 |South Field 108907 | Chlorobenzene 5 ugh U |- |—- |-
067801 | South Field 67663 | Chloroform 5| wgN |U [- |- |- '
067801 | South Field 110861 | Pyridine 200 ugh: U |- |- |-
067801 |South Field 127184 | Tetrachlorethene 5| ugh U |- |- |- _
067801 | South Field 79016 | Trichloroethene 5 woh U = [- |- .
067801 {South Field 75014 | Vinyl chloride 10 g/l (U |- |- |-
067802 |South Field 75354 | 1,1-Dichloroethene 5| ugh U [- |- |- ‘
067802 |South Field 107062 | 1,2—Dichloroethane 5 pgh (U |- = |- -
067802 |South Field 78933 | 2—Butanone 4] ugh |J i i '
067802 |South Field 71432 |Benzene 5 wpg/l U |- |- |-
067802 |South Field 56235 | Carbon Tetrachloride 5| upgh (U - |- |-
067802 | South Field 108907 | Chlorobenzene 5| wpgl U |- |- |- '
067802 |South Field 67663 | Chloroform 5| pgh U |- |- |-
067802 |South Field 110861 | Pyridine 20 ug/l U - |- |-
067802 |South Field 127184 | Tetrachlorethene 5 pwgh (U = |- |- l
067802 |South Field 79016 | Trichloroethene 5 g/l (U |— |- |- _
067802 {South Field 75014 | Vinyl chloride 10 ug/l |U - |- |-
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FEMP
Sample CAS Qualifiers
No. Area Suffix No. Constituent Resultf Units [Lab/Q3 |Q4 |Q5
067803 |South Field 75354 | 1,1—Dichloroethene 5] pgh U [- [- [-
067803 | South Field 107062 | 1,2-Dichloroethane 5 pgh (U [= |- |-
067803 |South Field 78933 | 2—Butanone 10| ugh |U |- (- |-
067803 | South Field 71432 | Benzene 5 pgl U |- |- |-
067803 |South Field 56235 | Carbon Tetrachloride 5| upgl |U |- |- |-
067803 |South Field 108907 | Chiorobenzene s| ugh |U |- |[= |-
067803 |South Field 67663 | Chloroform 5| pgh U |- |- |-
067803 | South Field 110861 | Pyridine 20| pgh U |- |- |-
067803 [South Field 127184 | Tetrachlorethene 5| ugh U |- |- |-
067803 |South Field . 79016 | Trichloroethene 5] wpug U |- |- |-
067803 |South Field 75014 | Vinyl chloride 10| g U |- |- |-
067804 | South Field 75354 | 1,1-Dichloroethene 5{ ugh (U |- |- |-
067804 |South Field 107062 | 1,2—-Dichloroethane 5 ug/l U - = |-
067804 | South Field 78933 | 2—Butanone 2] wpgh |4 |- |- |-
067804 | South Field 71432 |Benzene 5] ug/l |U |- |- |-
067804 |South Field 56235 | Carbon Tetrachloride 5 ug/l U - |- |-
067804 | South Field ' 108907 | Chlorobenzene s| ugN U |- [— |-
067804 |South Field 67663 | Chloroform 5 pgh |U |- |- |-
067804 | South Field 110861 | Pyridine 20 ugh (U |[— |[— |-
067804 |South Field 127184 | Tetrachlorethene 5 ug/l U = |- |-
067804 |South Field 79016 | Trichloroethene 5 pgh (U |- |= |-
067804 |South Field 75014 | Vinyl chloride 10 pa/l (U - |- |-
218



'.‘1 4 g *a . . . - .
Table‘A-5. Fernald Environmental Management Project Semivolatile Organic Characterization TCLP Data Page 1

FEMP

Sample CAS : Qualifiers
No. Area Suffix No. Constituent Result] Units (Lab|Q3 [Q4 |Q5
067245 | Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 20] pgl (U |- [—=- |-
067245 | Solid Waste Landfill 95487 | 2—Methylphenol 20| uglk |U |- |- |-
067245 | Solid Waste Landfill 121142 |2,4—Dinitrotoluene 20 pgl U |- |- |-
067245 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100| ug/l |U |- |- |-
067245 |Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 200 uglk |U |- |- |-
067245 | Solid Waste Landfill 108394 | 3—Methylphenol 20| pug/ll (U [=- |- |-
067245 | Solid Waste Landfill 106445 | 4—Methylphenol 20 pglk U |- [—- |[=
067245 | Solid Waste Landfill 118741 | Hexachlorobenzene 20 polL U |= |- [-
067245 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20 upgll |U |- |- |-
067245 | Solid Waste Landfill 67721 | Hexachloroethane 20| pglk U [—= |= |-
067245 | Solid Waste Landfill 98953 | Nitrobenzene 20| wpgl |U |- |- |-
067245 | Solid Waste Landfill 87865 | Pentachlorophenol 100y pg/ll |U |- |- |-
067247 |Solid Waste Landfill 106467 { 1,4—Dichlorobenzene 20 pg/l  |U - |- —
067247 | Solid Waste Landfill 95487 | 2—Methylphenol 20 ugl |U |- |- |-
067247 | Solid Waste Landfill 121142 | 2,4-Dinitrotoluene 20| pgll U |—- |—=- |-
067247 |Solid Waste Landfill 95954 | 2,4,5-Trichlorophenol 100 ug/l  |U - = |-
067247 |Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20| ug/lt |U - 1= |-
067247 |Solid Waste Landfill 108394 | 3—Methylphenol 20 ug/L |U - |- |-
067247 | Solid Waste Landfill 106445 | 4—Methylphenol 20| pg/ll (U |- = -
067247 | Solid Waste Landfill 118741 | Hexachlorobenzene 20| pglk U |- |- |-
067247 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20| pg |U |- |- |-
067247 | Solid Waste Landfill 67721 | Hexachloroethane 20| pgl U |- |- |-
067247 | Solid Waste Landfill 98953 | Nitrobenzene 200 ugl |U |=- |- |-
067247 |Solid Waste Landifill 87865 | Pentachlorophenol 100 wug/t |U |- |-= |-
067261 | Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 200 ugll |U IR |- |-
067261 [Solid Waste Landfill | R 106467 | 1,4—Dichlorobenzene 200 wug/L |U |R - |-
067261 | Solid Waste Landfill 95487 | 2—Methylphenol 200 upg (U R [—- |-
067261 |Solid Waste Landfill [R 95487 | 2—Methylphenol 20| upg/lL |U |R |- |-
067261 | Solid Waste Landfill |R 121142 | 2,4—Dinitrotoluene 20 pgll |U R . |= |-
067261 | Solid Waste Landfill 121142 |2,4-Dinitrotoluene 200 ugt U R |- [-
067261 |Solid Waste Landfill |R 95954 | 2,4,5—Trichlorophenol 100 ug/L (U |R |= |-
067261 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 wmg/l U R |— |-
067261 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20| upg/L |U |R e
067261 | Solid Waste Landfill |R 88062 | 2,4,6—Trichlorophenol 20 mgl U IR |- |-
067261 | Solid Waste Landfill |R 108394 | 3~ Methylphenol 200 pug |U |IR - |-
067261 | Solid Waste Landfill 108394 | 3—Methylphenol 20| pglL |U |- |- |-
067261 | Solid Waste Landfill |R 106445 [ 4—Methylphenol 20| pupg/lL |U |R |- |-
067261 | Solid Waste Landfill 106445 | 4—Methylphenol 20| pgll (U [R |- |-
067261 |Solid Waste Landfill |R 118741 | Hexachlorobenzene 20| pgt |U |R |—- |-
067261 |Solid Waste Landfill 118741 | Hexachlorobenzene 20| ug/L U IR = |-
067261 |Solid Waste Landiill 87683 | Hexachlorobutadiene 20 pg/lL |U |R - |-
067261 | Solid Waste Landfill | R 87683 | Hexachlorobutadiene 20| pgl |U R |- |-
067261 | Solid Waste Landfill |R 67721 | Hexachloroethane 20| ugl |U |R [— |-
067261 |Solid Waste Landfill 67721 | Hexachloroethane 20| mg/lt |U IR - |-
067261 |Solid Waste Landfill 98953 | Nitrobenzene 200 pg/L (U |R - |-
067261 | Solid Waste Landfill |R 98953 | Nitrobenzene 20y wug/L |U |R |- |-
067261 |Solid Waste Landfill 87865 | Pentachlorophenol 8| ug/lL |J J - |-
067261 |Solid Waste Landfill |R 87865 | Pentachlorophenol 100 pg/ll |[U |R - |-
067264 |Solid Waste Landfill |R 106467 | 1,4—Dichlorobenzene 20 ugt (U |R - |-
067264 |Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 20y ug/l |U R |- |-
067264 | Solid Waste Landfill 95487 { 2—Methylphenol 20| wgl |U R |- |-
067264 | Solid Waste Landfill |R 95487 | 2—Methylphenol 20| wuglL |U IR [— |-
067264 |Solid Waste Landfill 121142 | 2,4-Dinitrotoluene 20( wpg/l (U |R - |-
067264 | Solid Waste Landfill |R 121142 |2,4-Dinitrotoluene 20) pgll |U R |- |-
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FEMP
Sample CAS Qualifiers
No. _______Area Suffix | _No. Constituent Result| Units [Lab/Q3 [Q4 |Q5
067264 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 pg/k (U R |- |-
067264 |Solid Waste Landfill |R 95954 | 2,4,5-Trichlorophenol 100 ugit (U R - |-
067264 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20f pg/t (U |R [~ |-
067264 | Solid Waste Landfill |R 88062 | 2,4,6—Trichlorophenol 20 Mg/l U IR - |-
067264 |Solid Waste Landfill |R 108394 | 3—Methylphenol 20| pg U R |- |-
067264 | Solid Waste Landfill 108394 | 3—Methylphenol 200 upgl |U R |- [-
067264 |Solid Waste Landfill 106445 | 4—Methylphenol 20| ugl |U IR |- |-
067264 | Solid Waste Landfill | R 106445 | 4—Methylphenol 20| pgL |U R |- |-
067264 | Solid Waste Landfill 118741 | Hexachlorobenzene 20| wpg/ll (U (R [- |-
067264 | Solid Waste Landfill |R 118741 | Hexachlorobenzene 20| pg |U R |- |-
1067264 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20 pgl |U |R [= |-
067264 | Solid Waste Landfill |R 87683 | Hexachlorobutadiene 20| pgl |U R |- |-
067264 |Solid Waste Landfill |R 67721 | Hexachloroethane 20f ugll |U R |- |+
067264 | Solid Waste Landfill 67721 | Hexachloroethane 20 uglt (U |R |- |-
067264 | Solid Waste Landfill | R 98953 | Nitrobenzene 20| wug/l (U |R - |-
067264 | Solid Waste Landfill 98953 | Nitrobenzene 20 pgl (U IR |- |-
067264 | Solid Waste Landfill 87865 | Pentachlorophenol 9 ug/ll |J R |- |-
067264 | Solid Waste Landfill | R 87865 | Pentachlorophenol 100 ugll (U R |- |-
067301 |Solid Waste Landfill | . 106467 | 1,4—Dichlorobenzene 20| pgll (U i i
067301 | Solid Waste Landfill |[R 106467 | 1,4—Dichlorobenzene 200 pgll (U IR |- |-
067301 | Solid Waste Landfill |R 95487 | 2—Methylphenol 20 ug/l U IR = |-
067301 | Solid Waste Landfill 95487 | 2—Methylphenol 20| pgll U |- |- |-
067301 |Solid Waste Landfill 121142 2,4—Dinitrotoluene 200 pgll U |~ |- |-
067301 |Solid Waste Landfill [R 121142 | 2,4—Dinitrotoluene 20| upg/l |U (R |- [-=
067301 |Solid Waste Landfill |R 95954 | 2,4,5—Trichlorophenol 100 ug/l U R - |-
067301 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 wpg/l '|U |J i
067301 | Solid Waste Landfill |R 88062 | 2,4,6—Trichlorophenol 200 pgl (U R |- |-
067301 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 200 pgll |U |- = |-
067301 | Solid Waste Landfill 108394 | 3—Methylphenol 20f ugll U |- - |-=
067301 | Solid Waste Landfill | R 108394 | 3—Methyiphenol 20| pgt |U R |- |-
067301 | Solid Waste Landfill 106445 | 4—Methylphenol 200 ugl U |- [= |-=
067301 | Solid Waste Landfill [R 106445 | 4—Methylphenol 20y ugt |U R = |-
067301 | Solid Waste Landfill [R 118741 | Hexachlorobenzene 20| wupg/lL |U IR - |-
067301 | Solid Waste Landfill 118741 | Hexachlorobenzene 20| wpgll U |=- = |-
067301 | Solid Waste Landfill |R 87683 | Hexachlorobutadiene 200 ug |U R |- |-
067301 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20 upght U |- - |-
067301 | Solid Waste Landfill 67721 | Hexachloroethane 20| wug/l (U |- = |-
067301 | Solid Waste Landfill |R 67721 | Hexachloroethane 200 wug/lk |U IR |- |=
067301 | Solid Waste Landfill | R 98953 | Nitrobenzene 20| pg/ll (U R |— |-
067301 | Solid Waste Landfill 98953 | Nitrobenzene 20| ugll (U |- |- |-
067301 | Solid Waste Landfill |R 87865 | Pentachlorophenol 100] pg/l |U R |- |-
067301 | Solid Waste Landfill 87865 | Pentachiorophenol 100 wg/L |U |- |- |-
067303 | Solid Waste Landfill 106467 | 1,4—Dichiorobenzene 20 pgl (U |- |= |=
067303 | Solid Waste Landfill 95487 | 2—Methylphenol 20 pgll (U |- |- |-
067303 | Solid Waste Landfill 121142 | 2,4—Dinitrotoluene 20| pg/ll U |- = |-=
067303 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 uglt (U |J - =
067303 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20 ugll U |- |- |-
067303 | Solid Waste Landfill 108394 | 3—Methylphenol 20 pglk |U = |- |-
067303 | Solid Waste Landfill 106445 | 4—Methyiphenol 20f ugl U |- |- |-
067303 | Solid Waste Landfill 118741 | Hexachlorobenzene 20 uglk (U |- |- |[=
067303 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20| umgll |U - 1= |-
067303 | Solid Waste Landfill 67721 | Hexachloroethane 20 pgll |U |- |- |-
067303 | Solid Waste Landfill 98953 | Nitrobenzene 20| pg/k (U |- [—= |-
067303 | Solid Waste Landfill 87865 | Pentachlorophenol 1000 wugllk (U |- |— |-
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FEMP
Sample CAS Qualifiers
No. Area Suffix No. __Constituent Result| Units [Lab/Q3 |Q4 Q5
067309 |Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 200 wpoht U [- |- |-
067309 | Solid Waste Landfill 95487 | 2—Methylphenol 20| ugl |U = |- |-
067309 |Solid Waste Landfill 121142 |2,4-Dinitrotoluene 20| pgl |U |- |- |-
067309 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 pg/l (U |= |-= |-
067309 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 204| ugll (U |- |- |-
067309 | Solid Waste Landfill 108394 | 3—Methylphenol 20 mg/ll U |— |[— |-
067309 | Solid Waste Landfill 106445 | 4—Methylphenol 20 pg/ll (U |- [= |-
067309 | Solid Waste Landfill 118741 | Hexachlorobenzene 20| pglL U |- |- |-
067309 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20| pglL (U [—- |- |-
067309 | Solid Waste Landfill 67721 | Hexachloroethane 20 ugt U |- |- |-=
067309 | Solid Waste Landfill 98953 | Nitrobenzene 200 ughl U |- |- |-
067309 | Solid Waste Landfill 87865 | Pentachlorophenol 100 upgll |U |- |—= |-
067318 | Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 200 pgll |U |- [—- |-
067318 | Solid Waste Landfill 95487 | 2—Methylphenol 20 pgll |U |- |= |-
067318 | Solid Waste Landfill 121142 | 2,4—Dinitrotoluene 20| wug/ll |U |- |- |-
067318 | Solid Waste Landfill 95954 | 2,4,5-Trichlorophenol 100 pgll U |— |= |-
067318 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20| uglk |U |- |- |-
067318 | Solid Waste Landfill 108394 | 3—Methylphenol 20 pgll |U |- |- |-
067318 | Solid Waste Landfill 106445 | 4—Methylphenol 20| pgll U |— |- |-
067318 | Solid Waste Landfill 118741 | Hexachlorobenzene 200 ugll U |- |- |-
067318 |Solid Waste Landfill 87683 | Hexachlorobutadiene 200 pgl |U |- |—= |-
067318 | Solid Waste Landfill 67721 | Hexachloroethane 20 pgl U |—- = |-
067318 | Solid Waste Landfill 98953 | Nitrobenzene 20 pg/l U - |= i-
067318 | Solid Waste Landfill 87865 | Pentachlorophenol 100 pg/k U (= [—= |-=
067319 | Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 200 pglk (U |= |- {-
067319 |Solid Waste Landfill 95487 | 2—Methylphenol 200 pglt (U = |- |-
067319 |Solid Waste Landfill 121142 | 2,4—Dinitrotoluene 200 pg (U |- |- |-
067319 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenaol 100| pglk (U |— |- |-
067319 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 20| pgl U |- |- |-
067319 | Solid Waste Landfill 108394 | 3—Methylphenol 200 pglt (U = |- |-
067319 | Solid Waste Landfill 106445 | 4—Methylphenol 20/ wugl (U [—- |- |-
067319 |Solid Waste Landfill 118741 | Hexachlorobenzene 20| upgll (U |- |- |-
067319 |Solid Waste Landfill 87683 | Hexachlorobutadiene 20| ug/l |U |—= [—= |-
067319 | Solid Waste Landfill 67721 | Hexachloroethane 20) upglk U |- [= |-
067319 | Solid Waste Landfill 98953 | Nitrobenzene 200 pgl U |- |- |-
067319 |Solid Waste Landfill 87865 | Pentachlorophenol 100 wug/l (U |- [= |-
067397 |Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 20| pg/L |U - |- |-
067397 | Solid Waste Landfill 95487 | 2—-Methylphenol 200 pgl U |- |- |-
067397 | Solid Waste Landfill 121142 |2,4—Dinitrotoluene 200 pghk |U |- |- |-
067397 |Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 ug/L |U - |- |-
067397 |Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 200 pgl (U |- |- |-
067397 | Solid Waste Landfill 108394 | 3—Methylphenol 200 uglt (U |- |[— |-
067397 |Solid Waste Landfill 106445 | 4—Methylphenol 20] pupg/L U - |- |-
067397 | Solid Waste Landfill 118741 | Hexachlorobenzene 200 pglL |U |- |- |-
067397 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20| ug/L (U - |- |-
067397 | Solid Waste Landfill 67721 | Hexachloroethane 20 ug/L  |U - - |-
067397 | Solid Waste Landfill 98953 | Nitrobenzene 200 uglk (U |- |- |-
067397 |Solid Waste Landfill 87865 | Pentachlorophenol 100 ug/L  |U - |- |-
067719 |Solid Waste Landfill 106467 | 1,4—-Dichlorobenzene 20| pg/l (U - |- |-
067719 |Solid Waste Landfill 106467 | 1,4—Dichlorobenzene 20| ug/ll |U - = |-
067719 | Solid Waste Landfill 95487 | 2—Methyiphenol 20| ug/l U |- |- |-
067719 | Solid Waste Landfill 95487 | 2—Methylphenol 20 uglL |U IR |- |-
067719 | Solid Waste Landfill 121142 (2,4 -Dinitrotoluene 20 wugll |U |- = |-
067719 | Solid Waste Landfill 121142 2,4-Dinitrotoluene 20| uglk (U = = |-
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Table A—5. Fernald Environmental Management Project Semivolatile Organic Characterization TCLP Data Bage 4

FEMP
Sample CAS Qualifiers
No. Area Suffix No. _Constituent Result] Units [Lab/Q3 [Q4 |Q5
067719 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 g/l U - [= |-
067719 | Solid Waste Landfill 95954 | 2,4,5—Trichlorophenol 100 upg/l |U |R - |-
067719 | Solid Waste Landfill 880621 2,4,6—Trichlorophenol 20] ugll |U IR |— [-=
067719 | Solid Waste Landfill 88062 | 2,4,6—Trichlorophenol 200 upglt U |- |- |-
067719 | Solid Waste Landfill 108394 | 3—Methylphenol 200 ugh |U |- |- |-
067719 | Solid Waste Landfill 108394 | 3—Methylphenol 20| upgll |U |[R |— [-=
067719 | Solid Waste Landfill 106445 | 4—Methylphenol 20| ugh |U |- |- |-
067719 | Solid Waste Landfill 106445 | 4—Methyiphenol 20 ugl U R |- [-=
067719 | Solid Waste Landfill 118741 | Hexachlorobenzene 200 uglk |U (- |- |-
067719 | Solid Waste Landfill 118741 | Hexachlorobenzene 20| ugll U |- |=- |-
067719 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20 upg/l |[U |- = |-
067719 | Solid Waste Landfill 87683 | Hexachlorobutadiene 20 ugl U - |- |-
067719 | Solid Waste Landfill 67721 | Hexachioroethane 20| ug/l U |- |- i-
067719 | Solid Waste Landfill 67721 | Hexachloroethane 20| pupg/L (U |- |- |-
067719 | Solid Waste Landfill 98953 | Nitrobenzene 200 ugll (U |- |- |-
067719 | Solid Waste Landfill 98953 | Nitrobenzene 20| pgll (U |- |- |-
067719 | Solid Waste Landfill 87865 | Pentachlorophenol 100 pg/ll |U |- |— i-
067719 | Solid Waste Landfill 87865 | Pentachlorophenol 100 ug/k |U R |- [-=
067150 |Active Flyash R 106467 | 1,4—Dichlorobenzene 201 ug/l U R |- |-
067150 [Active Fiyash 106467 | 1,4—Dichlorobenzene 20| ugll U |J i
067150 | Active Flyash 95487 | 2—Methylphenol 200 pglL |U J - |-~
067150 | Active Flyash R 95487 [ 2—Methyiphenol 20] pglL U R |- [-
067150 | Active Fiyash 121142 | 2,4—Dinitrotoluene 20| upg/ll (U |J - |-
067150 | Active Flyash R 121142} 2,4-Dinitrotoluene 20 ugt |U IR = |=
067150 |Active Flyash R 95954 | 2,4,5—Trichlorophenol 100 uglk (U R |- |-
.|067150 | Active Flyash 95954 | 2,4,5—Trichlorophenol 100 upg/l |U |J - |-
067150 jActive Flyash 88062 | 2,4,6—Trichlorophenol 20f upg/t |U |J - |-
067150 |Active Flyash R 88062 | 2,4,6—Trichlorophenol 20] ugll U |R e
067150 |Active Flyash 108394 | 3—Methylphenol 20| ug/l U |J - |-
067150 |{Active Flyash R 108394 | 3—Methylphenol 200 ugt U IR I- |-
067150 |Active Flyash 106445 | 4—Methylphenol 20| ug/L U |J i
067150 |Active Flyash R 106445 | 4—Methylphenol 20f ug/k (U (R |- |-~
067150 |Active Flyash R 118741 | Hexachlorobenzene 20| pg/L |U R |- [-
067150 |Active Flyash 118741 | Hexachlorobenzene 20/ ug/L |U |J - |-
067150 |Active Flyash 87683 | Hexachlorobutadiene 20] ug/t (U {J i
067150 | Active Flyash R 87683 | Hexachlorobutadiene 20 ug/l U R |- |-
067150 |Active Flyash R 67721 | Hexachloroethane 200 ug/lk |U (R |- |-
067150 | Active Flyash 67721 | Hexachloroethane 20| pg/l U |J - |-
067150 | Active Flyash 98953 | Nitrobenzene 20| pgll U |4 [- |-
067150 |Active Flyash R 98953 | Nitrobenzene 201 ug U R |- |-
067150 |Active Flyash 87865 | Pentachlorophenol 100 pug/l (U |J - |~
067150 | Active Flyash R 87865 | Pentachlorophenol 100 g/ U R [~ |-
067157 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| pug/l (U |J - |-
067157 |Active Flyash 95487 | 2—Methylphenol 20 ug/Ll |U 1J - |-
067157 |Active Flyash 121142 2,4—Dinitrotoluene 20 ug/L |U |J - |-
067157 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 ug/l (U |J i
067157 | Active Flyash 88062 | 2,4,6—Trichlorophenol 20| pgt U |J - |-
067157 | Active Flyash 108394 | 3—Methyiphenol 20| wpg/ll |U |J |- |-
067157 | Active Flyash 106445 | 4—Methylphenol 20 pg/ (U |J |- |-
067157 | Active Flyash 118741 | Hexachlorobenzene 200 ugll U |J il
067157 | Active Flyash 87683 | Hexachlorobutadiene 200 pg U J |- |-
067157 | Active Flyash 67721 | Hexachloroethane 200 pg/l U |J - |-
067157 |Active Flyash 98953 | Nitrobenzene 201 ug/l (U |J i
067157 | Active Flyash 87865 | Pentachlorophenol 100 wug/L (U |- |- |-
222




2

Table A—5. Fernald Environmental Management Project Semivolatile Organic Characterization TCLP Data Page 5

FEMP

Sample CAS _ Qualifiers
No. Area Suffix No. Constituent Result{ Units [Lab|Q3 [Q4 [Q5
067162 |Active Flyash 106467 [ 1,4—Dichlorobenzene 20 upg/t (U |[J - |-
067162 |Active Flyash 95487 | 2—Methylphenol 20 uglk |U |J - |-
067162 |Active Flyash 121142|2,4—Dinitrotoluene 20 poh |U |4 |- |-
067162 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 pug/L |U |{J - |-
067162 |Active Flyash 88062 | 2,4,6—Trichlorophenol 20 uglk |U |4 |- |-
067162 |Active Flyash 108394 | 3—Methylphenol 20 wg/l (U [J - |-
067162 |Active Flyash 106445 | 4—Methylphenol 20 upugll U J - |-
067162 |Active Flyash 118741 | Hexachlorobenzene 20| pgt |U |J - |-
067162 | Active Flyash 87683 | Hexachlorobutadiene 20| pupg/l U |J - |-
067162 |Active Flyash 67721 | Hexachloroethane 20| ug/l (U |J - 1=
067162 |Active Flyash 98953 | Nitrobenzene 20§ wumgl (U |J - 1=
067162 | Active Flyash 87865 | Pentachlorophenol 100 ug/t U |- |- |=
067170 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| pug/L |U R - =
067170 |Active Flyash R 106467 | 1,4—Dichlorobenzene 20| pgL |U R |- |-
067170 |Active Flyash R 95487 | 2—Methylphenol 20 ugl (U IR |= |-
067170 |Active Flyash 95487 | 2—Methylphenol 20| ugl (U |[R |- |-
067170 |Active Flyash R 121142 2,4—Dinitrotoluene 20f ug/lL |U IR [- |-
067170 |Active Flyash 121142 2,4—-Dinitrotoluene 20 pg |U IR |- |-
067170 |Active Flyash R 95954 | 2,4,5—Trichlorophenol 100 ug/l (U R - |-
067170 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 wg/k (U R |- |[-
067170 [Active Flyash 88062 | 2,4,6—Trichlorophenol 20| ug/l |U R - |-
067170 |Active Flyash R 88062 | 2,4,6—Trichlorophenol 20| ugl (U R |- |-
067170 |Active Flyash R 108394 | 3—Methylphenol 20 ug/ |U R |- |-
067170 [Active Flyash 108394 | 3—Methyiphenol 200 pupglk |U R |- |-
067170 |Active Flyash 106445 | 4—Methylphenol 20 wuglhk U IR |- |-
067170 [Active Flyash R 106445 [ 4—Methylphenol 20| upg/ (U R |- |-
067170 |Active Flyash 118741 | Hexachlorobenzene 20 pg/k U R |- |-
067170 |Active Flyash R 118741 | Hexachlorobenzene 20| wug/L |U R [—- |-
067170 |Active Flyash 87683 | Hexachlorobutadiene 20 pgh |U IR |- |-
067170 [Active Flyash R 87683 | Hexachlorobutadiene 20| pg/lL |U |R |- |-
067170 [Active Flyash 67721 | Hexachloroethane 20| wupug/ |U [R |- |-
067170 |Active Flyash R 67721 | Hexachloroethane 200 ug/lL |U [R |= 1=
067170 [Active Flyash R 98953 | Nitrobenzene 20| mg/k (U |R (- |-
067170 jActive Flyash 98953 | Nitrobenzene 20| pglL |U [R |- |-
067170 |Active Flyash R 87865 | Pentachlorophenol 100 wug/L |U |R - |-
067170 |Active Flyash 87865 | Pentachlorophenol 100| wuwg/t [U R |- |-
067186 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| ug/l U |J - |-
067186 |Active Flyash 95487 | 2—Methylphenol 20 pg/ U |4 |- |-
067186 [Active Flyash 121142 | 2,4—Dinitrotoluene 20f wug/l (U |- |= |-
067186 |Active Flyash 95954 | 2,4,5—Trichiorophenol 100 wug/l |U |J - |-
067186 |Active Flyash 88062 | 2,4,6—Trichlorophenol 200 gl U |- |- |-
067186 |Active Flyash 108394 | 3—Methylphenol 20! wug/l (U J - |-
067186 |Active Flyash 106445 | 4—Methylphenol 20f upg/t U |J - |-
067186 | Active Flyash 118741 | Hexachlorobenzene 20| ug/Ll (U |J - |-
067186 |Active Flyash 87683 | Hexachlorobutadiene 20| ug/ll U |J - |-
067186 |Active Flyash 67721 | Hexachloroethane 20 wug/ll U |J - |-
067186 |Active Flyash 98953 | Nitrobenzene 20| pglL |U |J - |-
067186 |Active Flyash 87865 | Pentachlorophenol! 100 wpg/ll (U |J - |-
067189 [Active Flyash 106467 | 1,4—Dichlorobenzene 20f pglk U |- = |-
067189 |Active Flyash 95487 | 2—Methylphenol 20 wgl |U |- |- |-
067189 |Active Flyash 121142 2,4—Dinitrotoluene 20| upglk U |- |- |-
067189 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 ug/k U - |- |-
067189 |Active Flyash 88062 | 2,4,6—Trichlorophenol 20| wugl |U |- |- |-
067189 |Active Flyash 108394 | 3—Methylphenol 20 wpglk |U (- |- |-
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FEMP

Sample CAS Qualifiers
No. _Area Suffix No. Constituent Result| Units |LabjQ3 |Q4 |Q5
067189 |Active Flyash 106445 | 4—Methylphenol 20| ugt U [=- [— |-
067189 |Active Flyash 118741 | Hexachlorobenzene 20 pgt U |- |- |-
067189 [Active Flyash 87683 | Hexachlorobutadiene 20| ugl U |- |- |-
067189 |Active Flyash 67721 | Hexachloroethane 20 ugll U |- |= |-
067189 |Active Flyash 98953 | Nitrobenzene 20 pglL |U |- |- |-
067189 | Active Flyash 87865 | Pentachlorophenol 100 wug/ll (U |- |- |-
067197 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| ug/l U R - |-
067197 |Active Flyash R 106467 ] 1,4-Dichlorobenzene 200 upglk |U R |- |-
067197 |Active Flyash 95487 | 2—Methylphenol 20 pugll U R |- |-
067197 [Active Flyash R 95487 | 2—Methylphenol 200 g/l |U R |- |-
067197 |Active Flyash R 121142 2,4-Dinitrotoluene 20 pg/ll |U IR |- |-
067197 |Active Flyash 121142 2,4-Dinitrotoluene 20| pugll U |- |- |-
067197 | Active Flyash 95954 | 2,4,5—Trichlorophenol 100 pg/k U |[R = |-
067197 [Active Flyash R 95954 | 2,4,5—Trichlorophenol 100 upwg/k U |R |—- |-
067197 |Active Flyash 88062 |2,4,6—Trichlorophenol 20 pglk (U |- |— |-
067197 |Active Flyash R 88062 | 2,4,6—Trichlorophenol 20| pg U R |- |-
067197 |Active Flyash 108394 | 3—Methylphenol 20f ugll U [= [= |-
067197 |Active Flyash R 108394 | 3—Methylphenol 200 ugll |U R |- |-
067197 | Active Flyash 106445 | 4—-Methylphenol 20 ug/l |U R |- |-
067197 |Active Flyash R 106445 | 4—Methylphenol 20| uglt U R |- |-
067197 |Active Fiyash 118741 | Hexachlorobenzene 20 uglk (U (= |- |-
067197 |Active Flyash R 118741 | Hexachlorobenzene 20f uglk |U R - |-
067197 |Active Flyash 87683 | Hexachlorobutadiene 20 ug/l U R - |-
067197 [Active Flyash R 87683 | Hexachlorobutadiene 20| wug/L (U |R |—= |-
067197 |Active Flyash R 67721 | Hexachloroethane 20 pg/ U R |- |-
067197 | Active Flyash 67721 | Hexachloroethane 200 upg U R |- |-
067197 |Active Flyash 98953 | Nitrobenzene 20 pugll |U R |- |-
067197 |Active Flyash R 98953 | Nitrobenzene 20| uglk U R |= |-
067197 | Active Flyash 87865 | Pentachlorophenol 100 pglk U |- = |-
067197 |[Active Flyash R 87865 | Pentachlorophenol 100f uglk U R [= [-
067224 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| ug/t |U |J - |-
067224 | Active Flyash 95487 | 2—Methylphenol 20f ug/L U |J |- |-
067224 | Active Flyash 121142 | 2,4-Dinitrotoluene 20| pglt U |- |- |-
067224 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 pg/l U |4 |= |-
067224 |Active Flyash 88062 {2,4,6—Trichlorophenol 20| ug/L U |—= |—= 1=
067224 |Active Flyash 108394 | 3—Methylphenol 200 pg/l U 1J - |-
067224 | Active Flyash 106445 | 4—Methylphenol 20| ug/k (U |J - |-
067224 | Active Flyash 118741 | Hexachlorobenzene 20 pg/ll (U |J - |-
067224 |Active Flyash 87683 | Hexachlorobutadiene 200 ug/l U 1J - |-
067224 |Active Flyash 67721 | Hexachloroethane 20| ug/t (U |J - |-
067224 |Active Flyash 98953 | Nitrobenzene 200 pg/l U |J - |-
067224 |Active Flyash 87865 | Pentachlorophenol 100f wg/l (U |J i
067225 |Active Flyash 106467 | 1,4—Dichlorobenzene 20| ugt U |J - |-
067225 |Active Flyash 95487 | 2—Methyiphenol 20| ug/L (U |J - |-
067225 |Active Flyash 121142 | 2,4—Dinitrotoluene 20 wpgl (U |- |- |-
067225 |Active Flyash 95954 | 2,4,5—Trichlorophenol 100 ug/l (U |J i
067225 | Active Flyash 88062 | 2,4,6—Trichlorophenol 20 pg/b U |J - |-
067225 | Active Flyash 108394 | 3—Methylphenol 200 pgll (U |J - |-
067225 |Active Flyash 106445 | 4—-Methylphenol 20| wugll (U |J i R
067225 |Active Flyash 118741 | Hexachlorobenzene 20f wug/l U |J i
067225 |Active Flyash 87683 | Hexachlorobutadiene 200 pgl (U |J |- |-
067225 | Active Flyash 67721 | Hexachloroethane 20 wg/ll |U (J |- |-
067225 |Active Flyash 98953 | Nitrobenzene 20 pgt U |4 - |-
067225 |Active Flyash 87865 | Pentachlorophenol 100/ ug/l U |J i
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FEMP
Sample CAS Qualifiers
No. Area Suffix No. Constituent Result] Units [Lab|Q3 [Q4 |Q5
067504 |[Active Flyash 106467 | 1,4—Dichlorobenzene 20| ug/lL |U |- |- |-
067504 |Active Flyash 95487 | 2—Methylphenol 20| pgl |U |- |- |-
067504 |Active Flyash 121142 2,4—Dinitrotoluene 20 wgll U |- |- |-
067504 |Active Flyash 95954 | 2,4,5-Trichlorophenol 100 pglk U |- |=- (-
067504 |Active Flyash 88062 | 2,4,6—Trichlorophenol 20| upglk U |- - |-
067504 |Active Flyash 108394 | 3—Methylphenol 20 pglk U |- |- |-
067504 |Active Flyash 106445 | 4—Methyiphenol 20| pglk U |- [- |-
067504 |Active Flyash 118741 | Hexachlorobenzene 20| pgl |V |- |- |=
067504 |Active Flyash 87683 | Hexachlorobutadiene 200 pg/ll |U |- |- |-
067504 |Active Flyash 67721 | Hexachloroethane 20| pg/l U |— [-= |-
067504 |Active Flyash 98953 | Nitrobenzene 201 pg/l (U |- |- |-
067504 [Active Flyash 87865 | Pentachlorophenol 100 pg/ll U |= |- |-
067016 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| pg/l jU |- |- |-
067016 |Inactive Flyash 95487 | 2—Methylphenol 20 pug/L (U [—- |- |-
067016 |[Inactive Flyash 121142 | 2,4—Dinitrotoluene 20| wg/l (U |- |- |-
067016 |Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100 pug/L U - |- |-
067016 |[Inactive Flyash 88062 | 2,4,6—Trichlorophenol 200 upgl (U |[— [— |-
067016 |Iinactive Flyash 108394 | 3—Methylphenol 20| pglk (U |- - |-
067016 jInactive Flyash 106445 | 4—Methylphenol 20| ugll U |—- |—- |-
067016 |Inactive Flyash 118741 | Hexachlorobenzene 20! pg/lL |U |- |- |-
067016 |Inactive Flyash 87683 | Hexachlorobutadiene 20| ug/L |U - |- |-
067016 |Inactive Flyash 67721 | Hexachloroethane 20| ugl U |- |- |-
067016 |[Inactive Flyash 98953 | Nitrobenzene 20] pg/l |U |- |- |-
067016 [Inactive Flyash 87865 | Pentachiorophenol 100 ug/t U - |- |-
067021 {Inactive Flyash 106467 | 1,4—Dichlorobenzene 20 pg/L |U |- |- |-
067021 |Inactive Flyash 95487 | 2—Methylphenol 20| wug/l U |- |- |-
067021 |Inactive Flyash 121142 | 2,4—Dinitrotoluene 20| ugll U |- (- |-
067021 |[Inactive Flyash 95954 | 2,4,5—-Trichlorophenol 100| pg/lk |U |— |- |-
067021 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20| ugl (U |- |- |-
067021 |Inactive Flyash 108394 | 3—Methyliphenol 20f pgl U |- |- |-
067021 |[Inactive Flyash 106445 | 4—Methylphenol 20| ugll (U |- |- |-
067021 |Inactive Flyash 118741 | Hexachlorobenzene 200 g/l U |- |- |-
067021 |Inactive Flyash 87683 | Hexachlorobutadiene 20| pgt U |- |— |-—-
067021 |Inactive Flyash 67721 | Hexachloroethane 200 ug/k U |- |- |-
067021 |Inactive Flyash 98953 | Nitrobenzene 20 pglL (U - - |-
067021 |Inactive Flyash 87865 | Pentachlorophenol 100] pg/l (U |- |—= |-
067025 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| pgll U - - |-
067025 {Inactive Flyash 95487 | 2—Methylphenol 20 pg/ (U |- |- |-
067025 |Inactive Flyash 121142 | 2,4-Dinitrotoluene 20 pgll U [—- |- |-
067025 [Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100 pg/ll |V |- |- |-
067025 ;Inactive Flyash 88062 | 2,4,6-Trichlorophenol 20| pgll (U |- |- |-
067025 |Inactive Flyash 108394 | 3—Methylphenol 20 pgh U |- |- |-
067025 |[Inactive Flyash 106445 | 4—Methylphenol 20| wuglL (U |- |- |-
067025 |[Inactive Flyash 118741 | Hexachlorobenzene 20| pgt U |- |- |-
067025 |Inactive Flyash 87683 | Hexachlorobutadiene 20 ug/ll (U (- |- |-
067025 |Inactive Flyash 67721 | Hexachloroethane 200 upght U |—- |- |-
067025 [inactive Flyash 98953 | Nitrobenzene 20 ugll (U |- |- |-
067025 |Inactive Flyash 87865 | Pentachlorophenol 100 wpgll |U |- |- |-
067038 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20 ug/ll U |- |- |-
067038 _|Inactive Flyash 95487 | 2—Methylphenol 20 upglt |U |- |- |-
067038 |Inactive Flyash 121142 |2,4~Dinitrotoluene 20 uglL U |- |- |-
067038 |Inactive Flyash 95954 | 2,4,5—Trichlorophenoi 100 wuglt |U |- = |-
067038 [Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20| ug/L U |- |- [-
067038 |Inactive Fiyash 108394 | 3—Methylphenol 20| pgh |U |- |- |-
Qo=
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' FEMP .
Sample ‘ CAS Qualifiers
y (No. Area Suffix No. Constituent Result{ Units |Lab|Q3 |Q4 |Q5
l 067038 | Inactive Flyash 106445 | 4—Methylphenol 20 pg/lk U |- [—- |-
067038 |Inactive Flyash 118741 | Hexachlorobenzene 20| pgl U |- |- |-
067038 |Inactive Flyash 87683 | Hexachlorobutadiene 20 pgh U |- |- |-
' 067038 |Inactive Flyash 67721 | Hexachloroethane 20| ug/ll |U |- |- |-
067038 | Inactive Flyash 98953 | Nitrobenzene 20 pghL U |- (- |-
067038 | Inactive Flyash 87865 | Pentachlorophenol 100 pgl U |- [= |-
067051 [Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| uglL |U |- |- |-
. 067051 |Inactive Flyash 95487 | 2—Methylphenol 200 pgh U |- |- |-
067051 |lnactive Flyash 121142 | 2,4—Dinitrotoluene 20 pgll (U |- |=- |-
. 067051 |Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100} ug/l U |- [- |-
l 067051 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20| pg U |- |- |-
067051 |{Inactive Flyash 108394 | 3—Methylphenol 20| pgll U |- |- |-
067051 |Inactive Flyash . 106445 | 4—Methylphenol 20| ugl (U (- |- (-
067051 |{Inactive Flyash 118741 | Hexachlorobenzene 20| ug/ll (U |- = |-=
' 067051 |Inactive Fiyash 87683 | Hexachlorobutadiene 20| pgll |U |- |- |-
067051 {Inactive Flyash 67721 | Hexachloroethane 20 ugll U |- - |-
067051 |[Inactive Flyash 98953 [ Nitrobenzene 20 uglt U |- |- |-
' 067051 |Inactive Flyash 87865 | Pentachlorophenol 100 gl U |- |- |-
067058 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 200 ug/l |[U - |- |-
067058 |Inactive Flyash 95487 | 2—Methyiphenol 20 pgh (U |- |- |-
l 067058 |Inactive Flyash 121142 | 2,4-Dinitrotoluene 200 pg U |- |- 1-
067058 |Inactive Flyash 95954 | 2,4,5-—Trichlorophenol 100 uglt (U - - |-
067058 | Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20 pgll U |- |- |-
067058 |Inactive Flyash 108394 [ 3—Methylphenol 200 ug/t |U |- (= |-
. 067058 |Inactive Flyash 106445 | 4—Methyiphenol 20| wpgll U |- |- |-
067058 |Inactive Flyash 118741 | Hexachlorobenzene 20 pgl (U |- [= |-
067058 |Inactive Flyash 87683 | Hexachlorobutadiene 20f gt U |- |- |-
l 067058 |Inactive Flyash 67721 | Hexachloroethane 20| umgl U |- |- |-
067058 |Inactive Flyash . 98953 | Nitrobenzene 20| pgl U |- |- |-
067058 | Inactive Flyash 87865 | Pentachlorophenol 100 ugll (U - - |-
067065 | Inactive Flyash 106467 | 1,4—Dichlorobenzene 200 pg U (- |- |-
' 067065 |inactive Flyash 95487 | 2—Methylphenol 20 pgll |U |- |- [=
067065 |Inactive Flyash 121142 | 2,4-Dinitrotoluene 20| ug/L |U - |- I-
067065 |Inactive Flyash 95954 [ 2,4,5—Trichlorophenol 100 pgll (U |- |- |-
l 067065 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 200 ugl |U (- |- |-
067065 |Inactive Flyash 108394 | 3—Methylphenol 20 uglt |V |- |- |-
067065 |lnactive Flyash 106445 | 4—Methylphenol 20| ug/l |U |- (= |-
' 067065 |Inactive Flyash 118741 | Hexachlorobenzene 200 ug/k |U |- |- |-
067065 |Inactive Flyash 87683 | Hexachlorobutadiene 20| pg U |- |- |-
067065 | Inactive Flyash 67721 | Hexachloroethane 200 uglk U |- - 1-
067065 |Inactive Flyash 98953 | Nitrobenzene 200 ugll |U (- |- |-
' 067065 [Inactive Flyash 87865 | Pentachlorophenol 8{ ugll [J J i
‘ 067099 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| pgl (U |- |- |-
067099 |Inactive Flyash 95487 | 2—Methylphenol 20/ umgll U |- = |-
' 067099 [Inactive Fiyash 121142 2,4—Dinitrotoluene 20] pgh |U |- [= |-
067099 |Inactive Flyash 95954 | 2,4,5-Trichlorophenol 100 wug/L |U - = |-
067099 | Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20 pugl U |- |- |-
067099 |Inactive Flyash 108394 | 3—Methylphenol 20 pg U |- |- |-
' 067099 |inactive Flyash 106445 | 4—Methylphenol 200 uglk |U - |- |-
067099 [Inactive Flyash 118741 | Hexachlorobenzene 20 ug/l |U |- [—- |-
067099 |Inactive Flyash 87683 | Hexachlorobutadiene 20/ ugl (U |- |- |-
l 067099 |Inactive Flyash 67721 | Hexachloroethane - 20| g/l U |- |- |-
067099 |Inactive Flyash 98953 | Nitrobenzene 20 uglt U |- |- |-
067099 |jInactive Flyash 87865 | Pentachlorophenol 100 yg/L2 u (- |- |-
- aQn
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Table Af51": ‘Fernald Environmental Management Project Semivolatile Organic Characterization TCLP Data Page 9 '
FEMP .
Sample CAS Qualifiers
No. Area Suffix No. Constituent Result] Units |[Lab/Q3 [Q4 [Q5
067114 [Inactive Flyash 106467 | 1,4—Dichlorobenzene 20 ugl |U |- |- |- .
067114 |Inactive Flyash 95487 | 2—Methylphenol 20| ugll |U |- |- |-

067114 |Inactive Flyash 121142 2,4-Dinitrotoluene 20| upgll (U |- |- |-

067114 |Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100 ugll |U |- |- |-

067114 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20 ugll (U |- |- |- .

067114 |Inactive Flyash 108394 | 3—Methylphenol 20| ugll |U |- |- |-

067114 |Inactive Flyash 106445 | 4—Methylphenol 20| wglk (U |- |- |- ,

067114 |Inactive Flyash 118741 | Hexachlorobenzene 20| pglk |U |- = |- l

067114 |Inactive Flyash 87683 | Hexachlorobutadiene 200 wglk U |- = |-

067114 |[Inactive Flyash 67721 | Hexachloroethane 200 pg/l U |- |-—= |-

067114 |Inactive Flyash 98953 | Nitrobenzene 20] wg U |- |- |- I

067114 |Inactive Flyash 87865 | Pentachlorophenol 100 ug/k U |- |— |-=

067115 |Inactive Flyash R 106467 | 1,4—Dichlorobenzene 25| uglk (U IR |= |-

067115 |Inactive Flyash 106467 | 1,4—-Dichlorobenzene 20 ug/t U |R |- |-

067115 |[Inactive Flyash R 95487 | 2—-Methylphenol 25 ugit (U |[R |- |- l

067115 |Inactive Flyash 95487 | 2—Methylphenol 20] pug/L U R |- |-

067115 |Inactive Flyash R 121142 2,4-Dinitrotoluene 25| ug/k U |[R |- |-

067115 |Inactive Flyash 121142 2,4—Dinitrotoluene 200 wgl U R |- |- .

067115 |Inactive Flyash R 95954 | 2,4,5—Trichlorophenol 120 ug/L |U R |- |-

067115 |Inactive Flyash 95954 |2,4,5—-Trichlorophenol 100 ug/l U |R |- |-

067115 {Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20 uglk (U IR |- |-

067115 |Inactive Flyash R 88062 | 2,4,6—Trichlorophenol 25| ug/l U R |- |-= .

067115 |Inactive Flyash R 108394 | 3—Methylphenol 25| ug/k U R |- |-

067115 |Inactive Flyash 108394 | 3—Methylphenol 20| wugll U R |- |-

067115 |Inactive Flyash R 106445 | 4—Methylphenol 25| pgl U R _[= |- '

067115 |Inactive Flyash 106445 | 4—Methylphenol 20 ugl (U R [=- |-

067115 |Inactive Flyash 118741 | Hexachlorobenzene 20| ugll |lU R |- |-

067115 |Inactive Flyash R 118741 | Hexachlorobenzene 25| ug/k (U R _|= |-

067115 |Inactive Flyash R 87683 | Hexachlorobutadiene 25| wug/t |U (R i .

067115 |Inactive Flyash 87683 | Hexachlorobutadiene 20| pug/L U R |- |-

067115 |Inactive Flyash 67721 | Hexachloroethane 20 ug/ |U |R [— |-

067115 |Inactive Flyash R 67721 | Hexachloroethane 25! g/t (U |R |- |- '

067115 |Inactive Flyash R 98953 | Nitrobenzene 25| ug/l (U |[R |- |-

067115 |Inactive Flyash 98953 | Nitrobenzene 20 ugl |U |[R [- |-

067115 |Inactive Flyash R 87865 | Pentachlorophenol 120 ug/l U R |- |-

067115 |Inactive Flyash - 87865 | Pentachlorophenol 100 ug/L U |R |- |- '

067124 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| wug/k |lU IR |- |-

067124 |Inactive Flyash 95487 | 2—Methylphenol 20| ug/l (U R [- [-

067124 |Inactive Flyash 1211421 2,4-Dinitrotoluene 20 wpg/L U R = |[- .

067124 |Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100 wg/L |U |[R - |-

067124 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20| pg/L (U R - |-

067124 |[Inactive Flyash 108394 { 3—Methyiphenol 20| pg/L |U R |- |- '

067124 |Inactive Flyash 106445 | 4—Methylphenol 20 umg/L |U |R - |- .

067124 |Inactive Flyash 118741 | Hexachlorobenzene 20| pglk (U R |- |-

067124 |Inactive Flyash 87683 | Hexachlorobutadiene 200 pg/L U R (= |-

067124 |Inactive Flyash 67721 | Hexachloroethane 20 ug/l U |[R |- |- '

067124 |Inactive Flyash 98953 | Nitrobenzene 20| pgt (U R |- |-

067124 |Inactive Flyash 87865 | Pentachlorophenol 100 wg/L (VU |R |- |-

067128 |Inactive Flyash 106467 | 1,4—Dichlorobenzene 20| mg/l U IR |- |- I

067128 |Inactive Flyash 95487 | 2—Methylphenol 20| gL |U |R |- |-

067128 |Inactive Flyash 121142 2,4—Dinitrotoluene 20| ug/l U |R |- |[-

067128 |Inactive Flyash 95954 | 2,4,5—Trichlorophenol 100 upugl U R. |- |- _

067128 |Inactive Flyash 88062 | 2,4,6—Trichlorophenol 20f ug/l |U R |- |- l

067128 |Inactive Flyash 108394 | 3—Methylphenol 20 wuglL U |R |- |- .
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Table A-5. Fernald Environmental Management Project Semivolatile Organic Characterization TCLP 035 aa?;e 10

FEMP _
Sample CAS Qualifiers
No. Area Suffix No. Constituent Result| Units |Lab]Q3 |1Q4 |Q5
067128 |[Inactive Flyash 106445 | 4—Methylphenol 20f ugll |U R |- |-
067128 |Inactive Flyash 118741 | Hexachlorobenzene 20| ugl |U |IR |- |-
067128 |Inactive Flyash 87683 | Hexachlorobutadiene 20 pgl U R |- |-
067128 |Inactive Flyash 67721 | Hexachloroethane 20 pg U |R |[= |-
067128 |Inactive Flyash 98953 | Nitrobenzene 200 wug/ll |U |[R |- |-
067128 |Inactive Flyash 87865 | Pentachlorophenol 100 ugll (U R |- |-
061319 | South Field R 106467 | 1,4—-Dichlorobenzene 20 pgl U R |- |-
061319 | South Field 106467 | 1,4—Dichlorobenzene 20| upgll |U - |- |=
061319 | South Field R 95487 | 2—Methylphenol 20 pgl |U |R |- |-
061319 | South Field 95487 | 2—Methylphenol 201 pugll |U |- [= |-
061319 | South Field 121142 2,4-Dinitrotoluene 20 pghk |U |- |—- |-
061319 [South Field R 121142 | 2,4-Dinitrotoluene 20| pug (U IR |- |-
061319 |South Field 95954 | 2,4,5—Trichlorophenol 100 ug/L |U - |- |-
061319 |South Field R 95954 | 2,4,5—Trichlorophenol 100 pg/l |V R - -
061319 [South Field 88062 | 2,4,6—Trichlorophenol 200 ug/L |U |- |- |-
061319 |South Field R 88062 | 2,4,6—Trichlorophenol 200 pghk U |R |- |-
061319 |South Field R 108394 | 3—Methylphenol 20| pglt U R = |-
061319 [South Field 108394 | 3—Methylphenol 20 pgll (U |- |- |-
061319 |South Field R 106445 | 4—Methylphenol 20f ug/l (U |R |- |-
061319 |South Field 106445 | 4—Methylphenol 200 uglLl U |- |— |-
061319 [South Field 118741 | Hexachlorobenzene 20 pgl (U |- |- |-
061319 | South Field R 118741 | Hexachlorobenzene 20f pg/ll |U R |- |-
061319 |South Field R 87683 | Hexachlorobutadiene 200 upg/l |U (R |- |-
061319 | South Field 87683 | Hexachlorobutadiene 20| pglt U |- = |-
061319 |South Field R 67721 | Hexachloroethane 20 pglL |U |R |- |-
061319 [South Field 67721 | Hexachloroethane 20y ug/L |U |- |-—- |-
061319 | South Field R 98953 | Nitrobenzene 200 pg/l (U R 1= |-
061319 |South Field 98953 | Nitrobenzene 20| ug/k (U |- |-— {=-
061319 | South Field 87865 | Pentachlorophenol 20 ug/ll {J - |- |-
061319 | South Field R 87865 | Pentachlorophenol 100| uglk U (R = |-
061324 |South Field 106467 | 1,4—Dichlorobenzene 20| wglL U (- |- |-
061324 |South Field R 106467 | 1,4—Dichlorobenzene 201 ugll (U R [- |-
061324 | South Field R 95487 | 2—Methylphenol 20| pg U R |- |-
061324 | South Field 95487 | 2—Methylphenol 20| upgl U [— |- -
061324 [South Field R 121142 2,4—Dinitrotoluene 200 pglk |U R |- [-
061324 | South Field 1211422 4-Dinitrotoluene 20| wug/ll |U |- |- |-
061324 | South Field R 95954 | 2,4,5—Trichlorophenol 100 wpgll (U R |- |-
061324 | South Field 95954 | 2,4,5—Trichlorophenol 100 ug/k |U |- [= |-
061324 [South Field 88062 | 2,4,6—Trichlorophenol 20| pg/k |U - |- |-
061324 | South Field R 88062 | 2,4,6—Trichlorophenol 200 ugll U R [—- |-
061324 | South Field 108394 | 3—Methylphenol 20 pgll U |- |- |-
061324 |South Field R 108394 | 3—Methylphenol 20 ug/l U |R [~ |-
061324 | South Field R 106445 | 4—Methylphenol 20 pg/ll (U R |- |-
061324 |South Field 106445 | 4—Methylphenol 20] wgll (U |- [- [-
061324 | South Field R 118741 | Hexachlorobenzene 20| ug/l U |[R [—= |-
061324 | South Field 118741 | Hexachlorobenzene 20 pglt |V (= - |-
061324 |South Field 87683 | Hexachlorobutadiene 20| wmglk |U |- |- |-
061324 | South Field R 87683 | Hexachlorobutadiene 20 pg (U IR |- |-
061324 | South Field R 67721 | Hexachloroethane 20f upg/k |U |R |- |-
061324 |South Field 67721 | Hexachloroethane 20 ugll U |- |—- |-
061324 |South Field R 98953 | Nitrobenzene 200 upg/l U R |- |-
061324 | South Field 98953 | Nitrobenzene 20! pglt |U |- |- |-
061324 [South Field 87865 | Pentachlorophenol 16| pg/l |J - |- |=
061324 | South Field R 87865 | Pentachlorophenol 100} upg/l U R |- |-
228
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FEMP
Sample CAS Qualifiers
No. _Area Suffix No. Constituent Result| Units [Lab/Q3 [Q4 |Q5
061329 [South Field 106467 | 1,4—Dichlorobenzene 20] pg/l |U |- |- |-
061329 |South Field R 106467 | 1,4—Dichlorobenzene 200 pgl (U R |- |-
061329 [South Field R 95487 | 2—Methylphenol 200 pg/l (U R |- |-
061329 | South Field 95487 | 2—Methylphenol 20| pgl U |- |- |-
061329 |South Field R 121142 2,4~ Dinitrotoluene 20| pglk U R |—= |-
061329 |South Field 121142 | 2,4-Dinitrotoluene 20| pg/lk |U - |- |-
061329 |South Field 95954 | 2,4,5—Trichlorophenol 100 pglk (U |- |- [=
061329 |South Field R 95954 | 2,4,5—Trichlorophenol 100 ug/l |U |R - 1=
061329 |South Field R 88062 2,4,6—Trichlorophenol 20 uglb U R |- |-
061329 |South Field 88062 | 2,4,6—Trichlorophenol 20| pglk U |- |- |-
061329 | South Field 108394 | 3—Methylphenol 20| ugll |U |- |- |-
061329 | South Field R 108394 | 3—Methylphenol 20 pg/k |U R |- |-
061329 |{South Field R 106445 | 4—Methylphenol 200 pgl |U |R |- |-—
061329 |South Field 106445 | 4—Methylphenol 20 wglk U |- |- |-
061329 |South Field R 118741 | Hexachlorobenzene 20| pg/L |U |[R [—= |-
061329 | South Field 118741 | Hexachlorobenzene 20 pgl (U |- |- |-
061329 |South Field R 87683 | Hexachlorobutadiene 20 pg (U R |- |-—
061329 |South Field 87683 | Hexachlorobutadiene 20| pglL |U |- |- |-
061329 [South Field R 67721 [ Hexachloroethane 200 g/l U |IR |- |-
061329 [South Field 67721 | Hexachloroethane 20 puglk (U |- [= -
061329 |South Field R 98953 | Nitrobenzene 200 pgll (U |R (= |-
061329 |South Field 98953 | Nitrobenzene 20| ugll U [— |- |-
061329 | South Field 87865 | Pentachlorophenol 13| ug/l {J - |- |-
061329 | South Field R 87865 | Pentachlorophenol 100 wg/l U R |= |~
061334 |South Field 106467 | 1,4—Dichlorobenzene 200 ugt |U |= |[—- |-
061334 |South Field R 106467 | 1,4—Dichlorobenzene 20| upug/l (U [R |- |-
061334 | South Field R 95487 | 2—Methylphenol 20| pupug/L (U |R |- [~
061334 |South Field 95487 | 2—Methylphenol 20| pugl |U [—- |- |-
061334 |South Field 121142 | 2,4-Dinitrotoluene 200 pg/lk (U [- |- |-
061334 |South Field R 121142 2,4-Dinitrotoluene 20| pg/l |U |R |- |-
061334 |South Field 95954 | 2,4,5-Trichlorophenol 100 ught U |- (= |-
061334 |South Field R 95954 | 2,4,5—Trichlorophenol 100 pug/l U R |- |-
061334 |South Field R 88062 | 2,4,6—Trichlorophenol 20 ug/L |U R |- |~
061334 |South Field 88062 | 2,4,6—Trichlorophenol 20| ug/l U [—- |- [~
061334 |South Field 108394 | 3—Methylphenol 20 mglL U |- |- |-
061334 |South Field R 108394 | 3—Methylphenol 20| wug/Lk (U R |- |-
061334 |South Field R 106445 | 4—Methylphenol 20| ug/lL |U IR |— |-
061334 |South Field 106445 | 4—Methylphenol 201 wg/l (U |- |- |-
061334 |South Field 118741 | Hexachlorobenzene 20| uglk U |- - |-
061334 | South Field R 118741 | Hexachlorobenzene 20f ug/l |lU |R |- |-
061334 |South Field 87683 | Hexachlorobutadiene 20| pgll U - |-~ |-
061334 | South Field R 87683 | Hexachlorobutadiene 200 ug/L |[U R |- |-
061334 | South Field R 67721 | Hexachloroethane 20| pgl U IR |- |-
061334 |South Field 67721 | Hexachloroethane 20] ugll |U |- |- |-
061334 {South Field R 98953 | Nitrobenzene 20 pg/l (U R [—= |-
061334 |South Field 98953 | Nitrobenzene 20 ug/L U (- |- |-
061334 | South Field 87865 | Pentachlorophenol 100 uglL |U |- |- |-
061334 |South Field R 87865 | Pentachlorophenol 100 pglt |U |R |- |-
067326 |South Field 106467 | 1,4—Dichlorobenzene 20) g/l U |- |- |-
067326 |South Field 95487 | 2—Methylphenol 20| upugl |U |- |- |-
067326 |South Field 121142 2,4-Dinitrotoluene 200 uglL (U |- |- |-
067326 |{South Field 95954 | 2,4,5—Trichlorophenol 100 gl |U |- |- |-
067326 | South Field 88062 | 2,4,6—Trichlorophenol 20/ ug/l |U |- = |-
067326 |South Field 108394 | 3—Methyiphenol 20| pg/t U |- 9— -
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FEMP
Sample CAS Qualifiers
No. Area Suffix No. Constituent Result| Units {Lab/Q3 Q4 |Q5
067326 |South Field 106445 | 4—Methylphenol 20 pgl U |- |- |-
067326 | South Field 118741 | Hexachlorobenzene 20| pupgll U |- |- |-
067326 | South Field 87683 | Hexachlorobutadiene 20| pupglk U |- |- |-
067326 |South Field 67721 | Hexachloroethane 20| ug/l U |- |- |-
067326 | South Field 98953 | Nitrobenzene 20! pgll U |- - |-
067326 | South Field 87865 | Pentachlorophenol 100] upgll |U |- = |-
067335 |South Field 106467 | 1,4—Dichlorobenzene 20 pug/L U - |- |-
067335 |South Field 95487 | 2—Methylphenol 200 pgl (U |- = |-
067335 | South Field 121142 | 2,4—Dinitrotoluene 20 upg/lk |U - = |-
067335 |South Field 95954 | 2,4,5—Trichlorophenol 100 ug/t |U - |- |-
067335 | South Field 88062 | 2,4,6—Trichlorophenol 200 pglL |U |- |- |-
067335 | South Field 108394 | 3—Methylphenol 20 pupgl |U |- |- |-
067335 | South Field 106445 | 4—Methylphenol 20f upght U |- |- |-
067335 | South Field 118741 | Hexachlorobenzene 200 ugll |U (- |- |-
067335 | South Field 87683 | Hexachlorobutadiene 20 upgll |U |- |- |-
067335 |South Field 67721 | Hexachloroethane 20 wugll (U |- |- |-
067335 [South Field 98953 | Nitrobenzene 20f ug/l (U |- |- |-
067335 | South Field 87865 | Pentachlorophenol 100 pg/Ll |U |- |— |-
067360 | South Field 106467 | 1,4—Dichlorobenzene 20 ug/ll |V - |- |-
067360 | South Field 95487 | 2—Methyiphenol 200 ug/L |U |=- |- |-
067360 | South Field 121142 | 2,4-Dinitrotoluene 20| ugll U |- |- |-
067360 |South Field 95954 | 2,4,5—Trichlorophenol 100 g/l |U |- |- |-
067360 | South Field 88062 | 2,4,6—Trichlorophenol 20| ugl U - - |-
067360 | South Field 108394 | 3—Methylphenol 20| pglk U (- |- |-
067360 | South Field 106445 | 4—Methylphenol 20| puglk |U |- |- |-
067360 |South Field 118741 [ Hexachlorobenzene 20| wglL |U |- [=- |-
067360 |South Field 87683 | Hexachlorobutadiene 200 pupgl |U |- |- |-
067360 | South Field 67721 | Hexachloroethane 200 pglt (U |- |- |-
067360 |South Field 98953 | Nitrobenzene 20 pg/ll (U |- |- |-
067360 | South Field 87865 | Pentachlorophenol 100f ug/ll U |- |- |-
067361 |South Field 106467 | 1,4—Dichlorobenzene 200 wugll |U |- |- |-
067361 | South Field 95487 | 2—Methylphenol 20| upglk U |- |- |-
067361 | South Field 121142 |2,4-Dinitrotoluene 20 upg U |- |- |-
067361 | South Field 95954 | 2,4,5—Trichlorophenol 100 pglk (U |- |- |-
067361 | South Field 88062 2,4,6—Trichlorophenol 20 upugll |U |- |- |-
067361 | South Field 108394 | 3—Methylphenol 20| ugl U |- - |-
067361 |South Field 106445 | 4—Methylphenol 20 uglt |U |- |- |-
067361 | South Field 118741 | Hexachlorobenzene 20| pgl U |- |- |-
067361 |South Field 87683 | Hexachlorobutadiene 20| ugll |U |- |- |-
067361 |South Field 67721 | Hexachloroethane 20! wg/ll U |- [-= |-
067361 | South Field 98953 | Nitrobenzene 20 pglk |U |- |- |-
067361 | South Field 87865 | Pentachlorophenol 100 wug/k |U (- |- |-
067362 | South Field 106467 | 1,4—Dichlorobenzene 20| wgl |U |- |- |-
067362 | South Field 95487 | 2—Methylphenol 20| wumgl (U - |- |-
067362 | South Field 121142 2,4—Dinitrotoluene 20| pgll (U |- = |-
067362 | South Field 95954 | 2,4,5—Trichlorophenol - 100 ug/L (U |- |- |-
067362 | South Field 88062 | 2,4,6—Trichlorophenol 200 wg/ll (U |- = |-
067362 | South Field 108394 | 3—Methylphenol 20| pupgl |U [- |- |-
067362 | South Field 106445 | 4—Methyiphenol 200 pgt |U |- |- |-
067362 | South Field 118741 | Hexachlorobenzene 20 upgll U |- |- |-
067362 | South Field 87683 | Hexachlorobutadiene 20( pglk |U |- |- |-
067362 |South Field 67721 | Hexachloroethane 20 pg/ll |U |- |- |-
067362 | South Field 98953 | Nitrobenzene 20| wug/k |U (- |- |-
067362 | South Field 87865 | Pentachlorophenol 100 wumg/l |U |- |- |-
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Sample CAS Qualifiers
No. Area Suffix No. Constituent Result| Units |[Lab|Q3 [Q4 |Q5
067801 | South Field 106467 | 1,4—Dichlorobenzene 20] upglk U [- [- |-
067801 |South Field 95487 | 2—Methylphenol 20 polt U |- [- |-
067801 | South Field 121142 2,4—-Dinitrotoluene 20| pgh U |- |- |-
067801 |South Field 95954 | 2,4,5—Trichlorophenol 100 pg/l |U |- |— |-
067801 |South Field 88062 | 2,4,6—Trichlorophenol 200 ug/L (U |- |- |-
067801 [South Field 108394 | 3—Methylphenol 20| pupg/k (U R |- |-
067801 |South Field 106445 | 4—Methylphenol 200 pgh (U |- |- -
067801 |South Field 118741 | Hexachlorobenzene 20| pgl U |- |- |-
067801 |South Field 87683 | Hexachlorobutadiene 200 ugl U |- |- |-
067801 |South Field 67721 | Hexachloroethane 200 wug/lL (U [= (= |-
067801 |South Field 98953 | Nitrobenzene 20| pgll U |- - |-
067801 |South Field 87865 | Pentachlorophenol 100 pg/ll JU (= = |-
067802 |South Field 106467 | 1,4—Dichlorobenzene . 20| pgh U |- |- -
067802 |South Field 95487 | 2—Methylphenol 200 pgl U |- |- |-
067802 |South Field 121142 | 2,4-Dinitrotoluene 20| pgl U |- |- |-
067802 |South Field 95954 [ 2,4,5—Trichlorophenol 100 pg/lk U |—= |= |-
067802 |South Field 88062 | 2,4,6—Trichlorophenol 20 pght U |= |- |-
067802 [South Field 108394 | 3—Methyliphenol ' 200 pg/ (U R |- |-
067802 | South Field 106445 | 4—Methylphenol 20| ugll (U |- (- |-
067802 |South Field 118741 | Hexachlorobenzene 20| uglk U |- = |-
067802 |South Field 87683 | Hexachlorobutadiene 20] wpg/l (U |- |- |-
067802 |South Field 67721 | Hexachloroethane 20 wugll |U [—- |- |-
067802 |South Field 98953 | Nitrobenzene 20| wgl (U |- |- |-
067802 |South Field 87865 | Pentachlorophenol 100 pg/l |U |- |— |-
067803 | South Field 106467 | 1,4—Dichlorobenzene 20 ugll |U |- |- |-
067803 [South Field 95487 | 2—Methylphenol 20 ugll U |- [= |-
067803 |{South Field 121142 2,4-Dinitrotoluene 20| polt U |- = 1=
067803 | South Field 95954 | 2,4,5~Trichlorophenol 100 uglk |U |- (= |-
067803 | South Field 88062 | 2,4,6—Trichlorophenol 20| pgl (U |- |- |-
067803 |South Field 108394 | 3—Methyiphenol 20| pgh |U R |=- |-
067803 | South Field 106445 | 4—Methylphenol 20 ug/L U |- |- |-
067803 |South Field 118741 | Hexachlorobenzene 20 wmgll U |- |- |-
067803 |South Field 87683 | Hexachlorobutadiene 20 ug/t |U e e
067803 |South Field 67721 | Hexachloroethane 20| gl U |- |- |-
067803 |South Field 98953 | Nitrobenzene 20; pug/t |U i e
067803 | South Field 87865 | Pentachlorophenol 100 pglL U |- [= |-
067804 |South Field 106467 | 1,4—Dichlorobenzene 20| wpglk (U (- |- |-
067804 |South Field 95487 | 2—Methylphenol 200 ug |U |- |- |-
067804 {South Field 121142 | 2,4—Dinitrotoluene 20| puglL |U (- |- |-
067804 [South Field 95954 | 2,4,5—Trichlorophenol 100 wug/lt |U |- |- |-
067804 |South Field 88062 | 2,4,6—Trichlorophenol 20 pglk (U |- |- |-
067804 |South Field 108394 | 3—Methylphenol 20 wpg/k (U |R |- |-
067804 | South Field 106445 | 4—-Methylphenol 200 upglL (U |- |- |-
067804 |South Field 118741 | Hexachlorobenzene 20| pg/k U |- |- |-
067804 |South Field 87683 | Hexachlorobutadiene 20 wpgk |U |- |- |-
067804 |South Field 67721 | Hexachloroethane 20| Mgl U |- |- |-
067804 |South Field 98953 | Nitrobenzene 20 wuglL U |- |- |-
067804 |South Field 87865 | Pentachliorophenol 100] wug/l U (- |- |-
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067245 [Solid Waste Landfill 94757[2,4-D 10] pol JU - T- [-
067245 | Solid Waste Landfill 93721 (2,4,5- TP (Silvex) 18| wugl U |- [- |-
067245 | Solid Waste Landfill 5103719 | alpha—Chlordane 05| ugl |U |- |- |-
067245 | Solid Waste Landfill 72208 | Endrin 01 mgl |U |- |- |-
067245 | Solid Waste Landfill 58899 | gamma—BHC (Lindane) 005] uglt U |- |- |-
067245 | Solid Waste Landfill 5103742 | gamma-—Chlordane 05| wgl |U |- |- |-
067245 | Solid Waste Landfill 76448 | Heptachlor 0.05] ugll |U |- |- |-
067245 | Solid Waste Landfill 1024573 | Heptachior epoxide 005/ mgl |U |— |- |-
067245 | Solid Waste Landfill 72435 | Methoxychlor 05 pgl (U |—= (= |-—=
067245 | Solid Waste Landfill 8001352 | Toxaphene 1] pgl (U |- [—= |-
067247 |Solid Waste Landfill 947572,4-D 10 ug/ll |U - |- |-
067247 | Solid Waste Landfill 93721 (2,4,5—TP (Silvex) 1.8 pgl |U |- (= 1-
067247 | Solid Waste Landfill 5103719 | alpha—Chlordane 05! pglL U |—- = 1-
067247 | Solid Waste Landfill 72208 | Endrin 01| mpg/ll U - |- |-
067247 | Solid Waste Landfill 58899 | gamma—BHC (Lindane) 005 wugll (U |- [- |-
067247 | Solid Waste Landfill 5103742 | gamma-—Chlordane 05 pght U |- = |=
067247 | Solid Waste Landfill 76448 | Heptachlor 0.05| ug/l (U |- |- |-
067247 | Solid Waste Landfill 1024573 | Heptachlor epoxide 005 pglk |U |- |- |-
067247 | Solid Waste Landfill 72435 | Methoxychlor 05| wpgl |U |- = |-
067247 | Solid Waste Landfill 8001352 | Toxaphene 1] umgl U |- |- |-
067261 | Solid Waste Landfill 94757 2,4-D 10] umgl U |- - |-
067261 | Solid Waste Landfill 93721 |2,4,5—TP (Silvex) 1.8] pg/l |U |- |- |-
067261 | Solid Waste Landfill 5103719 j alpha—Chlordane 05| wupglLl |U |- |- |-
067261 | Solid Waste Landfill 72208 | Endrin 01| pgl U |=- (= |-
067261 | Solid Waste Landfill 58899 | gamma-BHC (Lindane) 005| ugl U |- |— |-
067261 | Solid Waste Landfill 5103742 | gamma-—Chlordane 05| pgl |U |- |- |-
067261 | Solid Waste Landfill 76448 | Heptachlor 005 uglL U (- |- |-
067261 | Solid Waste Landfill 1024573 | Heptachlor epoxide 005{ ugll |U |- |- |-
067261 | Solid Waste Landfill 72435 | Methoxychlor 05| mgl U |- |- |-
067261 | Solid Waste Landfill 8001352 | Toxaphene 1] pgll U |- |- =
067264 | Solid Waste Landfill 94757 |2,4-D 10| upgll (U = |- |-
067264 | Solid Waste Landfill 93721 [2,4,5-TP (Silvex) 1.8/ pgl (U (= |- |-
067264 |Solid Waste Landfill 5103719 | alpha—Chlordane 05 wmgt |U |- |- |-
067264 | Solid Waste Landfill 72208 | Endrin 01| wgl U |- |- |-
067264 | Solid Waste Landfill 58899 | gamma—BHC (Lindane) 005 uglk U |~ i- [=
067264 | Solid Waste Landfill 5103742 | gamma-—Chlordane 05 gl (U |- [= |-
067264 |Solid Waste Landfill 76448 | Heptachlor 005! wmglt U |- = |-
067264 | Solid Waste Landfill 1024573 | Heptachlor epoxide 005 wug/L |U |- [—= |-
067264 | Solid Waste Landfill 72435 | Methoxychlor 05| mugh (U |- |- |-
067264 | Solid Waste Landfill 8001352 | Toxaphene 1] ug/l (U ([~ |— |-
067301 | Solid Waste Landfill 94757 {2,4-D 10| ugll U [~ |= |-
067301 | Solid Waste Landfill 93721 |2,4,5—TP (Silvex) 1.8| ugll |U |~ |- |-
067301 | Solid Waste Landfill | DL 5103719 j alpha—Chlordane 2l ug/lL U |[R |- |-
067301 | Solid Waste Landfill 5103719 | alpha—Chlordane 05| pgt U |- [— |-
067301 | Solid Waste Landfill 72208 | Endrin 04} wpgl U |~ |- |-
067301 | Solid Waste Landfill | DL 72208 | Endrin 04| pgt |U IR |= |-
067301 | Solid Waste Landfill 58899 | gamma—-BHC (Lindane) 005 wugll (U |- |- |-
067301 | Solid Waste Landfill | DL 58899 | gamma-BHC (Lindane) 02| uglt (U R |- |-
067301 | Solid Waste Landfill |DL 5103742 | gamma—Chlordane 2 pglk |U IR [= |-
067301 | Solid Waste Landfill 5103742 | gamma—Chilordane 05| upgl (U [~ |— |-
067301 | Solid Waste Landfill | DL 76448 | Heptachlor 02| pghk |U IR [- |-
067301 | Solid Waste Landfill 76448 | Heptachlor 005 wglk |U |- |= |-
067301 | Solid Waste Landfill 1024573 | Heptachlor epoxide 005 wug/l (U |- = |-=
067301 [Solid Waste Landfill |[DL 1024573 | Heptachlor epoxide 02| pgl U R |- |-
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067301 [Solid Waste Landfill [DL 72435 | Methoxychlor 2] ugl |U R |- |- .
067301 | Solid Waste Landfill 72435 | Methoxychlor 05| pgbt U |- [= |-
067301 | Solid Waste Landfill | DL 8001352 | Toxaphene 4| ug/L |U |[R [—- |-
067301 | Solid Waste Landfill 8001352 | Toxaphene 1] _pgll U |- [= |= '
067303 | Solid Waste Landfill 94757 |2,4-D 10| wug/l (U |—- |- |-
067303 | Solid Waste Landfill 93721 [2,4,5—TP (Silvex) 18| wpglL |[U |— |- |-
067303 | Solid Waste Landfill 5103719 | alpha-—-Chlordane 05| ugll U |- |- |-
067303 | Solid Waste Landfill 72208 | Endrin 0.1 ugll |U |- = |- l
067303 | Solid Waste Landfill 58899 | gamma—BHC (Lindane) 005 wglk |U |- |- |-
067303 | Solid Waste Landfill 5103742 | gamma—Chlordane 05| ugt U (= [= |-
067303 | Solid Waste Landfil 76448 | Heptachlor 005 wgl U |- |- |- '
067303 | Solid Waste Landfill 1024573 | Heptachlor epoxide 005| wmgl (U |[— |= |-
067303 | Solid Waste Landfill 72435 | Methoxychlor 05 ugll |U (- |= |-
067303 | Solid Waste Landfill 8001352 | Toxaphene 1 pug/L U — - -
067309 | Solid Waste Landfill 94757 12,4-D 10| ug/l U = |- = l
067309 | Solid Waste Landfill 93721(2,4,5—TP (Silvex) ) 1.8 Mg/l |U - - -
067318 | Solid Waste Landfill 947572,4-D 10| pug/l |U - |- |-
067318 | Solid Waste Landfill 9372112,4,5—-TP (Silvex) 1.8 ug/l |U - |- |- '
067318 | Solid Waste Landfill 5103719 | alpha—Chlordane - 05, ug/l (U |- |- |-
067318 | Solid Waste Landfill 57749 | Chlordane 05| wuglk (U |— |— |-
067318 | Solid Waste Landfill 72208 | Endrin 01| wumglL |U [- |- |-
067318 | Solid Waste Landfill 58899 | gamma-BHC (Lindane) 005 mglk |U |—- |- i-
067318 | Solid Waste Landfill 5103742 | gamma—Chlordane 05 wpglL |U |—= |- |-
067318 | Solid Waste Landfill 76448 | Heptachlor 005/ wug/k (U |- |— |-
067318 | Solid Waste Landfill 1024573 | Heptachior epoxide 005| ughk U |- |- |- .
067318 | Solid Waste Landfill 72435 | Methoxychlor 05| pgl |U |- [- [-
067318 | Solid Waste Landfill 8001352 | Toxaphene 1] pgll |U (= |- 1=
067319 | Solid Waste Landfill 94757]2,4-D 10 wgl (U |- |- |- I
067319 [ Solid Waste Landfill 93721(2,4,5—TP (Silvex) 1.8 ug/l (U e =
067319 | Solid Waste Landfill 5103719 | alpha—Chlordane 05| upuglL |U |- [|= |-
067319 | Solid Waste Landfill 57749 | Chlordane 05| ugl (U [—- |- |-
067319 | Solid Waste Landfill 72208 | Endrin 0.1 pg/ll (U |- - |- '
067319 | Solid Waste Landfill 58899 | gamma-—BHC (Lindane) 005 g/l |U |- |- |-
067319 |Solid Waste Landfill 5103742 gamma—Chlordane 05 wumgll |U |- |- |-
067319 |Solid Waste Landfill 76448 | Heptachlor 0.05 ug/l U - = |- '
067319 |Solid Waste Landfill 1024573 | Heptachlor epoxide 005 upugk |U |- |=- |-
067319 | Solid Waste Landfill 72435 | Methoxychlor 0.5 ug/l |U - |- |-
067319 | Solid Waste Landfill 8001352 | Toxaphene 1| ug/ll U |- |- |-
067402 | Solid Waste Landfill 94757 |2,4—-D 10{ ug/lk (U |- |- |- .
067402 |Solid Waste Landfill 93721 (2,4,5—TP (Silvex) 1.8 ug/L |U - |- |-
067402 |Solid Waste Landfill 5103719 | alpha—Chlordane 05| wumgl |U |- = |-
067402 | Solid Waste Landfill 72208 | Endrin 01| mgl U |— |- |- .
067402 | Solid Waste Landfill 58899 | gamma—BHC (Lindane) 005 wpg/k |U - |— |-
067402 | Solid Waste Landfill 5103742 | gamma-Chlordane 05| ugl |U |- |- |-
067402 | Solid Waste Landfill 76448 | Heptachlor 005 pug/l |U |- - |- '
067402 | Solid Waste Landfill 1024573 | Heptachlor epoxide 0.05{ wug/k |U |- [—= -
067402 | Solid Waste Landfill 72435 | Methoxychlor 05| pgl |[U (= |- |-
067402 |Solid Waste Landfill 8001352 | Toxaphene 1] wpgll |U [—- |- |-
067003 |Lime Sludge Pond 94757(2,4-D 12| ug/ll |U |- |- |- '
067003 |Lime Sludge Pond 93721 {2,4,5-TP (Silvex) 1.8 gl |U |- |- |-
067003 |Lime Sludge Pond 5103719 | alpha—-Chlordane 05| pgll U |= |- |-
067003 |Lime Sludge Pond 72208 | Endrin 01| pgll U [- |- |- l
067003 |Lime Sludge Pond 58899 | gamma-—BHC (Lindane) 005 wug/L |U |=— |- |-
067003 |Lime Sludge Pond 5103742 | gamma-—Chlordane 05| wpgll |U |- = |-
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067003 |Lime Sludge Pond 76448 | Heptachlor 005/ ugl U |- |- |-
067003 |Lime Sludge Pond 1024573 | Heptachlor epoxide 005 wgll |U |- |- |-
067003 |Lime Sludge Pond 72435 | Methoxychlor 05| pgt |U |- |- |-
067003 |Lime Sludge Pond 8001352 | Toxaphene 1] pgl U (- |- |-
067007 |Lime Sludge Pond 94757 |2,4-D 12| uglk |U (- |- -
067007 |Lime Sludge Pond 93721(2,4,5-TP (Silvex) 18] wgll (U - [- |-
067007 |Lime Sludge Pond 5103719 | alpha—Chlordane 05 wuglL |U |- |= |-
067007 |Lime Sludge Pond 72208 | Endrin 01| pgll |U |- |- |-
067007 |Lime Sludge Pond 58899 | gamma-BHC (Lindane) 005| pgt |U |- |- |-
067007 |Lime Sludge Pond 5103742 | gamma—Chlordane 05| wpwgl |U |- |- |-
067007 |Lime Sludge Pond 76448 | Heptachlor 005| ugl U |- |- |-
067007 |Lime Sludge Pond 1024573 | Heptachlor epoxide 0.05| pglL U |- |- |-
067007 |Lime Sludge Pond 72435 | Methoxychlor 05 pgl U |— |- |-
067007 |Lime Sludge Pond 8001352 | Toxaphene 1| pglk U |- |- |-
067150 | Active Flyash 94757|2,4-D 10| pgl U |- |- |-
067150 | Active Flyash 93721 2,4,5—TP (Silvex) 1.8 wuglL (U |- [—= |-
067150 |Active Flyash 5103719 | alpha—Chlordane 05 ugl U |- |- |-
067150 | Active Flyash 72208 | Endrin 01| wugl U |- [=- |-
067150 [Active Flyash 58899 | gamma—BHC (Lindane) 005 wug/ll |U |- [—- |-
067150 | Active Flyash 5103742 | gamma—Chiordane 05| wpgl |U - [—- |-
067150 |Active Flyash 76448 | Heptachlor 005! ug |U |- |- |-
067150 | Active Flyash 1024573 | Heptachlor epoxide 005, uglk U |- |- |-
067150 | Active Flyash 72435 | Methoxychlor 05| uglL |U [- |- |-
067150 |Active Flyash 8001352 | Toxaphene 1| pugll |U - |- |-
067157 |Active Flyash 94757 2,4-D 10| pgl U |- |- |-
067157 | Active Flyash 93721|2,4,5—TP (Silvex) 18] pugl |U |- |- |-
067157 | Active Flyash 5103719 | alpha—Chlordane 05 wupglL |U [- |- |-
067157 | Active Flyash 72208 | Endrin 01| pgl U |- |- |-
067157 |Active Flyash 58899 | gamma-BHC (Lindane) 005| uglt |U (= |- |-
067157 |Active Flyash 5103742 | gamma—Chlordane 05| wugl U |- [= I-
067157 | Active Flyash 76448 | Heptachlor 005 ugl U |- |- |-
067157 |Active Flyash 1024573 | Heptachlor epoxide 005 ugl |U = |- |-
067157 |Active Flyash 72435 | Methoxychlor 05 wugll (U [- [—- |-
067157 | Active Flyash 8001352 | Toxaphene 1| pgl U |—- 1= |-—
067162 | Active Flyash 94757 (2,4-D 10| wght |U |- |- |-
067162 |Active Flyash 93721|2,4,5-TP (Silvex) 18] ugl (U [- |- |-
067162 | Active Flyash 5103719 | alpha—Chlordane 05| wpgl |V |- |- |-
067162 | Active Flyash 72208 | Endrin 01| wmgk |U |- - |-
067162 | Active Flyash 58899 | gamma-BHC (Lindane) 005} uglL |U |- |- |-
067162 |Active Flyash 5103742 | gamma-Chlordane 05 wuglL (U |- |- |-
067162 | Active Flyash 76448 | Heptachlor 005 pglL (U |- |- |-
067162 |Active Flyash 1024573 | Heptachlor epoxide 005 uglk U [= [—= |-
067162 | Active Flyash 72435 | Methoxychlor 05| ugl |U |- |- |=
067162 | Active Flyash 8001352 | Toxaphene 1] ugll |U |- 1= |-
067170 [Active Flyash 94757(2,4-D 10 pgl U [- [- |-
067170 | Active Flyash 9372112,4,5—TP (Silvex) 1.8] pgll |U |- (- |-
067170 |Active Flyash 5103719 | alpha—Chlordane 05| wpglk |U |- |- |-
067170 |Active Flyash 72208 | Endrin 01| wuglk |U |- |- |-
067170 | Active Flyash 58899 | gamma—BHC (Lindane) 005 wugll (U (- (= |=
067170 | Active Flyash 5103742 | gamma—Chlordane 05| wmglL U [- |- |-
067170 |Active Flyash 76448 | Heptachlor 005, wugll (U (- |- |-
067170 |Active Flyash 1024573 | Heptachlor epoxide 005 uglk |U |- |- |-
067170 | Active Flyash 72435 | Methoxychlor 05| pgl U |- [= |-
067170 | Active Flyash 8001352 | Toxaphene 1] pwghk |[U |- |- [~
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067186 [Active Flyash 9475712,4-D 10 ug/l |U [—- |-
067186 |Active Flyash : 93721|2,4,5-TP (Silvex) 1.8 upg/l |U |- |-
067186 |Active Flyash 5103719 | alpha—Chlordane 05| pgl (U [- |-
067186 |Active Flyash DL 5103719 | alpha—Chlordane 1 ugl U |R |-
067186 |Active Flyash 72208 | Endrin 04| pg/ll |U [- |-
067186 | Active Flyash DL 72208 [ Endrin 02| ugl |U R [-
067186 |Active Flyash 58899 |gamma-BHC (Lindane) 005 wupug/k |U [— |-
067186 |Active Flyash DL 58899 | gamma—BHC (Lindane) 01| wpgl [U R |-=
067186 |Active Flyash 5103742 | gamma-Chlordane 05 umglk |U |- |=
067186 |Active Flyash DL 5103742 [ gamma-—Chlordane 1] umg/ll U |R |-
067186 |Active Flyash DL 76448 | Heptachlor 0O1] pg [U R |-
067186 |Active Flyash 76448 | Heptachlor 005 upugl |U [— [-—
067186 |Active Flyash DL 1024573 | Heptachlor epoxide 01| wug/ll |lU R |-
067186 |Active Flyash 1024573 | Heptachlor epoxide 0.05| ug/L U |- |-
067186 |Active Flyash DL 72435 | Methoxychlor 1) upgb jU R |-
067186 | Active Flyash 72435 | Methoxychlor 05 pgll |U |- |-
067186 |Active Flyash DL 8001352 | Toxaphene 2] g/l U |R [-=
067186 |Active Flyash 8001352 | Toxaphene 1] pgll (U |- |-
067189 |Active Flyash 94757{2,4-D ' 10| wug/l |U |- |-
067189 |Active Flyash 93721[2,4,5—TP (Silvex) 18] woll (U [- |-
067189 |Active Flyash 5103719 | aipha—Chlordane 05| ugl (U |[= |-
067189 |Active Flyash 72208 | Endrin 01| pg/ll |U [—- [-
067189 |Active Flyash : 58899 | gamma-BHC (Lindane) 005 upgll (U |- |-
067189 |Active Flyash 5103742 | gamma—Chlordane 05| pgll U |- |-
067189 |Active Flyash 76448 | Heptachlor 0.05| ug/lL |U - |-
067189 |Active Flyash 1024573 | Heptachlor epoxide 0.05| wug/L |U - |-
067189 |Active Flyash 72435 | Methoxychlor | 05| mugl U |- -
067189 |Active Flyash 8001352 | Toxaphene 11 ug/l (U |- |-
067197 |Active Flyash 94757{2,4-D 10| pgll (U [— [-=
067197 |Active Flyash 93721 |2,4,5—TP (Silvex) 1.8 ug/l |V - -
067197 |Active Flyash 5103719 | alpha—Chlordane 05| pgll U [—- |-
067197 |Active Flyash 72208 | Endrin 01| pglL U |- |-
067197 |Active Flyash 58899 | gamma-BHC (Lindane) 005| pglL |U |- |-
067197 |Active Flyash 5103742 | gamma-Chlordane 05| pgll |U |- |-
067197 |Active Fiyash 76448 | Heptachlor 005 wpg/l (U [= |-
067197 |Active Flyash 1024573 | Heptachlor epoxide 0.05| ug/k jU |- |-~
067197 |Active Flyash 72435 | Methoxychlor 05| pgll |U |— |-
067197 |Active Flyash 8001352 | Toxaphene 1] upg/ll U |- -
067224 |Active Flyash 94757 (2,4-D 10} pg/l (U - |-
067224 |Active Flyash 93721 2,4,5—TP (Silvex) 1.8 pglL |U |- |-
067224 |Active Flyash R 5103719 [ alpha—Chlordane 05{ uglt U [—- |-
067224 |Active Flyash 5103719 | alpha—Chlordane 05 pg/l |U IR |-
067224 | Active Flyash 72208 | Endrin 0.44| pg/L |BX [R |-
067224 |Active Flyash R 72208 | Endrin 0.1 ug/l |U |JB |-
067224 |Active Flyash R 58899 | gamma-BHC (Lindane) 005 pg/l |U |JB |-
067224 |Active Flyash 58899 | gamma—BHC (Lindane) 02| wug/l [BX |R |-
067224 |Active Flyash 5103742 | gamma-—Chlordane 05 uglt (U IR |-
067224 |Active Flyash R 5103742 | gamma-Chlordane 05| pgl U [- |-
067224 | Active Flyash R 76448 | Heptachlor 005 wpgll |U [JB |-
067224 |Active Flyash 76448 | Heptachlor 0.16| pug/L |BX |R |-
067224 |Active Flyash R 1024573 | Heptachlor epoxide 0.05{ upglt U - |-
067224 |Active Flyash 1024573 | Heptachlor epoxide 005 wpg/L (U |[R |-
067224 |Active Flyash R 72435 | Methoxychlor 05| wugl (U (- |-
067224 |Active Flyash 72435 | Methoxychlor 05 wuglk |[U |[R |-
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067224 |Active Flyash R 8001352 | Toxaphene 1] upgt U |- |- |-
067224 |Active Flyash 8001352 | Toxaphene 1] pgl U R |- |-
067225 | Active Flyash 94757 (2,4-D 10| upglt U |- (- |-
067225 |Active Flyash 9372112,4,5—-TP (Silvex) 1.8 pgl U |- |- |-
067225 | Active Flyash R 5103719 | alpha—Chlordane 05| pghk (U |- |- |-
067225 |Active Flyash 5103719 | alpha—Chlordane 05 ugll |U IR - |-
067225 |Active Flyash 72208 | Endrin 045 uglt |BX |{R |— |-
067225 |Active Flyash R 72208 | Endrin 01| uglt |U |JB = |-
067225 |Active Flyash 58899 | gamma-BHC (Lindane) 0.18] ugl |BX |[R |- |-
067225 |Active Flyash R 58899 | gamma-BHC (Lindane) 005/ ug/L |U |JB |- |-
067225 |Active Flyash R 5103742 | gamma—Chlordane 05 upgll |U |- = [-—=
067225 | Active Flyash 5103742 | gamma-—Chlordane 05| puglk |U [R |- |-
067225 |Active Flyash 76448 | Heptachlor 016 wug/l [BX [R |- |-
067225 |Active Flyash R 76448 | Heptachlor 005 ugl [U [JB |- |-
067225 | Active Flyash 1024573 | Heptachlor epoxide 005 uglk U IR |- |-
067225 | Active Flyash R 1024573 | Heptachlor epoxide 0.05| ug/ll U |- |- |-
067225 [Active Flyash R 72435 | Methoxychior 05| uglLl U |- |- |-
067225 |Active Flyash 72435 | Methoxychlor 05 puglL (U |[R |- [-
067225 |Active Flyash R 8001352 | Toxaphene 1] upgt |V |- |- |-
067225 |Active Flyash 8001352 | Toxaphene 1] ug/ll (U R = |-
067507 |Active Flyash 94757 (2,4-D 10| uglk |U |- 1= |-
067507 |Active Flyash 94757 |2,4-D 10 upglL (U |- [- |-
067507 |Active Flyash 937212,4,5—TP (Silvex) 1.8 wug/ll |U |- |- |-
067507 [Active Flyash 93721 12,4,5—TP (Silvex) 1.8 ugl U |- |- |-
067507 | Active Flyash 5103719 | alpha—Chlordane 05| pghk |U |- [—- |-
067507 | Active Flyash 57749 | Chlordane 05| uglL |U |- |- |-
067507 |Active Flyash 72208 | Endrin 0.1{ ugll (U |= |{— |-
067507 |Active Flyash 72208 | Endrin 01| wpgl (U - |- |-
067507 | Active Flyash DL 72208 | Endrin 02| ugl |U IR |- |-
067507 | Active Flyash 58899 | gamma-BHC (Lindane) 005 ug/k U [- |- |-
067507 |Active Flyash 58899 | gamma-BHC (Lindane) 0.05| ugll U {— |- |-
067507 | Active Flyash DL 58899 | gamma-—BHC (Lindane) 01| ug/ll |U IR |= |-
067507 |Active Flyash 5103742 | gamma—Chlordane 05 ugt |U |- |- |-
067507 | Active Flyash 76448 | Heptachlor 005 ugll (U |— |- |-
067507 |Active Flyash 1024573 | Heptachlor epoxide 005 ugt |U [= |- |-
067507 | Active Flyash DL 72435 | Methoxychlor 1] pgll (U R |- |-
067507 |Active Flyash 72435 | Methoxychlor 05| wmgl U [- [—- |-
067507 | Active Flyash 72435 | Methoxychlor 05 pghk |U |- |[— |-
067507 |Active Flyash 8001352 | Toxaphene 1] uglLl (U |- [= |-
067507 | Active Fiyash 8001352 | Toxaphene 1] umgll (U |- |- |-
067507 | Active Flyash DL 8001352 | Toxaphene 2 ugl (U R (- |-
067016 |Inactive Flyash 94757|2,4~D 12| ug/l |U - |- |-
067016 | Inactive Flyash 93721|2,4,5—TP (Siivex) 1.8 ug/ll (U [- |- |-
067016 |lnactive Flyash 5103719 | alpha—Chlordane 05 pgl |U |- |- |-
067016 |Inactive Flyash 72208 | Endrin 01 umg/lk |U |- {- |-
067016 |Inactive Flyash 58899 | gamma—-BHC (Lindane) 005 wmg/l |U |- |- |-
067016 | Inactive Flyash 5103742 | gamma-—Chlordane 05 wpgll (U |- [—= |-
067016 |Inactive Flyash 76448 | Heptachior 0.05] wugll (U |- (- |-
067016 | Inactive Flyash 1024573 | Heptachlor epoxide 005 mgll |U |- |- |-
067016 |Inactive Flyash 72435 | Methoxychlor 05| ugll (U |- [— |-
067016 | Inactive Flyash 8001352 | Toxaphene 1] pglk U |- |- |-
067021 |Inactive Fiyash 94757{2,4~-D 12 pgt U |- [— |-
067021 |Inactive Flyash 93721 (2,4,5—TP (Silvex) 1.8] wpgl (U |- |- |-
067021 |Inactive Flyash 5103719 | alpha—Chlordane 05| wpgl [U [- [- |-
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Sample CAS Qualifiers
No. Area Suffix No. Constituent Result] Units [Lab/Q3 [Q4 |Q5
067021 |Inactive Flyash 72208 [Endrin 04] upgl JU T- |- |-
067021 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005 ugll U [—- |- |-
067021 |lInactive Flyash 5103742 | gamma-—Chlordane 05| mglL U [= |- |-
067021 |Inactive Flyash 76448 | Heptachlor 005 ugl |U |- |- |-
067021 |inactive Flyash 72435 | Methoxychlor 0.5 ugll (U (= |- |- |
067021 |Inactive Flyash 8001352 | Toxaphene 1] pglt WU = 4= |-
067025 |Inactive Flyash 94757 (2,4-D 12| pght |U (- |- |-
067025 |Inactive Flyash 93721|2,4,5—TP (Silvex) 1.8 ughL U |- 1= |-
067025 |Inactive Flyash 5103719 | alpha—Chlordane 05| pgll U |- |= |-
067025 |Inactive Flyash 72208 | Endrin 01| wmgl U |=- = |=
067025 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005}, pugl (U [= |— |-
067025 |Inactive Flyash 5103742 | gamma—Chiordane 05| umgl |U |- |= |-
067025 |Inactive Flyash 76448 | Heptachlor 005 ugll |U [— |—= |=
067025 |Inactive Flyash 1024573 | Heptachlor epoxide 005 puglL |[U - |—- |-
067025 |Inactive Flyash 72435 | Methoxychlor 05| uglL U [- |= |[=
067025 |Inactive Flyash 8001352 | Toxaphene 1| upgl (U |- |- |-
067038 |Inactive Flyash 94757 (2,4-D 12| ugll |U |- [=- |-
067038 |Inactive Flyash 93721)2,4,5-TP (Silvex) 18] gl (U (= 11— |-
067038 |Inactive Flyash 5103719 | alpha—Chlordane 05| pgll |U (= |= |-
067038 |Inactive Flyash 72208 | Endrin 04] wugl U |- |- |-
067038 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005 wugll |U |- = |-
067038 |Inactive Flyash 5103742 | gamma-Chlordane 05| wgl (U |- |- |-
067038 |Inactive Flyash 76448 | Heptachlor 005 wugl U (- [— |-
067038 |Inactive Flyash 1024573 | Heptachlor epoxide 0.05] upug/l U |- |- I-
067038 |Inactive Flyash 72435 | Methoxychlor 05 pgt |U |- [= |-
067038 | Inactive Flyash 8001352 | Toxaphene 1 pugl U 1= |—- |-
067051 |Inactive Flyash 94757 |2,4-D 12 pgl U |- |~ |-
067051 |Inactive Flyash 93721(2,4,5—TP (Silvex) 18] pghk U |- |- |-
067051 |Inactive Flyash 5103719 | alpha—Chlordane 05| pgll (U (- |- |-
067051 |Inactive Flyash 72208 | Endrin 01| pglL U |- |- [=
067051 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005| pgh U |- |- |-
067051 |Inactive Flyash 5103742 | gamma-Chlordane 05 pg/ll (U = - |-
067051 |Inactive Flyash 76448 | Heptachlor 005/ wug/L |U |- |~ |-
067051 |Inactive Flyash 1024573 | Heptachlor epoxide 005 ugt U |- |= |-
067051 |Inactive Flyash 72435 | Methoxychlor 05| pgl U |- |- |-
067051 |Inactive Flyash 8001352 ; Toxaphene 1l pgh (U (- |- |-
067058 |Inactive Flyash 94757 (24-D 12| wug/l |U |- |- |-
067058 |Inactive Flyash 93721{2,4,5—TP (Silvex) 1.8 upgL |U |— |- |-
067058 |Inactive Flyash 5103719 | alpha—Chlordane 05| ugl |U |- |- |-
067058 |Inactive Flyash 72208 | Endrin 01 upgtt U |- |—= |-
067058 |Inactive Flyash 58899 | gamma—-BHC (Lindane) 005 pugt (U |- |- |-
067058 |Inactive Flyash 5103742 | gamma-Chlordane 05| upgll (U |- |- |-
067058 |Inactive Flyash 76448 | Heptachlor 005! wug |U |- |- ]-
067058 |Inactive Flyash 1024573 | Heptachlor epoxide 005] pgl U (- |- |-=
067058 |Inactive Flyash 72435 | Methoxychlor 05| wug/ (U |- |- |-
067058 |Inactive Flyash 8001352 | Toxaphene 1] pgll (U |- |- |-
067065 |Inactive Fiyash 9475712,4-D 12 upglk |U = |- |-
067065 |Inactive Flyash 937212,4,5—TP (Silvex) 1.8 pglt U |- = |-
067065 |Inactive Flyash 5103719 | alpha—Chlordane 05 pglL U |—- |= |-
067065 |lInactive Flyash 72208 | Endrin 01| wugl U |- [—- |-
067065 |Inactive Flyash 58899 | gamma-BHC (Lindane) 005 uglk (U |- |- |-
067065 |Inactive Flyash 5103742 | gamma-—Chiordane 05| pght WU |- (= |-
067065 |Inactive Flyash 76448 | Heptachlor 005 pgll (U |- |= |-
067065 |Inactive Flyash 1024573 | Heptachlor epoxide 005 wpgll |U |— 2%,&, -
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067065 |Inactive Flyash 72435 | Methoxychlor 05| pgl (U |- |- |-=
067065 |Inactive Flyash 8001352 | Toxaphene 1] upgl U |—- |- |-
067099 |Inactive Flyash 94757 |2,4-D 11 ug/l |U - |- |-
067099 |lnactive Flyash 93721 [2,4,5—TP (Silvex) 21| pgll (U [- - [-=
067099 |Inactive Flyash 5103719 | alpha—Chlordane 05| ugl |U [- |- |-
067099 |Inactive Flyash 72208 | Endrin 0.1 gk U |— [—- |-
067099 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005 wpgl (U |- |- |-=
067099 |Inactive Flyash 5103742 | gamma—Chlordane 05| wpglt U |- |= [-=
067099 |Inactive Flyash 76448 | Heptachlor 005, pgl |U [—- |- |-
067099 |Inactive Flyash 1024573 | Heptachlor epoxide 005{ uglL |U |- |— i-=
067099 |Inactive Flyash . 72435 | Methoxychlor 05 wugl (U |- |- |=
067099 |Inactive Flyash 8001352 | Toxaphene 1) upglk (U (- |- |-
067114 |Inactive Flyash 94757 12,4-D 10 g/l |U e i
067114 |Inactive Flyash 93721 2,4,5—TP (Silvex) 18] pgl |U |- |- |-
067114 |[Inactive Flyash 5103719 | alpha—Chlordane 05| ugl U - |- |-
067114 |Inactive Flyash 72208 | Endrin 01| upgl |U |- - I-=
067114 [Inactive Flyash 58899 | gamma-BHC (Lindane) 005 wugl |U |- |- |-
067114 |Inactive Flyash 5103742 | gamma-—Chlordane . 05 ugl U |- |- |-
067114 |Inactive Flyash 76448 | Heptachlor 005 wpgl U |- [—- |-
067114 |Inactive Flyash 1024573 | Heptachlor epoxide 005| wugl |U |- [= |-—=
067114 |Inactive Flyash 72435 | Methoxychlor 05| pgl U |- - |-
067114 |Inactive Flyash 8001352 | Toxaphene 1] pgl U (= |- |-
067115 |Inactive Flyash 94757 |2,4-D 10| wglk |U |- |- |-
067115 |[Inactive Flyash 9372112,4,5-TP (Silvex) 18| wugl |U |- |- |-
067115 |Inactive Flyash 5103719 | alpha—Chlordane 05 mgl |U |- [- |-
067115 |Inactive Flyash 72208 | Endrin 01} gl U |- [—- |-
067115 |Inactive Fiyash 58899 | gamma-BHC (Lindane) 0.05| pgl U |- [—= -
067115 |Inactive Flyash 5103742 | gamma—Chlordane 05| wpglk |U |- |- |-
067115 |Inactive Flyash 76448 | Heptachlor 005 wugll U |- [= |=
067115 |Inactive Flyash 1024573 | Heptachlor epoxide 005| ugt U |- |- |-
067115 |Inactive Flyash 72435 | Methoxychlor 05| wpugl |U |- |= |-
067115 |Inactive Flyash 8001352 | Toxaphene 1] ug/l (U [—- |- |-
067124 |Inactive Flyash 94757 12,4-D 10 pgl |U |- |- |-
067124 |Inactive Flyash 93721 2,4,5—TP (Silvex) 18] pgl |U |- - |-
067124 |Inactive Flyash 5103719 | alpha—Chlordane 05 ugl |U |- |= |-
067124 |Inactive Flyash 72208 | Endrin 01| wpgt |U |- |- |-
067124 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005 wug/L |U |- |- |-
067124 |Inactive Flyash 5103742 | gamma-Chlordane 05 wmgl |U |- |- |-
067124 |Inactive Flyash 76448 | Heptachlor 005| ug/k (U (- [—= |-
067124 |Inactive Flyash 1024573 | Heptachlor epoxide 005 wg/ll (U [- {— |-
067124 |Inactive Flyash 72435 | Methoxychlor 05| wmgl |U |- |— |-
. |067124 |Inactive Flyash 8001352 | Toxaphene 1] pgl |U |- |- |-
067128 |Inactive Flyash 94757 |2,4-D 10 upgl |U |- |- |-
067128 |Inactive Flyash 93721 2,4,5—TP (Silvex) 18| wugl |U |- |- |-
067128 | Inactive Flyash 5103719 | alpha—Chlordane 05, uglL |U |- |- |-
067128 |Inactive Flyash 72208 | Endrin 01| pgll U |- |- |-
067128 |Inactive Flyash 58899 | gamma—BHC (Lindane) 005 upglt (U |- |- |-
067128 |Inactive Fiyash 5103742 | gamma-Chlordane 05| wpgbt |U |- |= |-
067128 |Inactive Flyash 76448 | Heptachlor 005! uglL (U |- [—- |-
067128 |Inactive Flyash 1024573 | Heptachlor epoxide 0.05] uglL U |- [=- |-
067128 |Inactive Flyash 72435 | Methoxychlor 05/ pgl U (- (- |-
067128 |Inactive Flyash 8001352 | Toxaphene 1 pugh |U [- |=- |-
061319 | South Field 94757 2,4-D 12 wpgl |U |- |- |-
061319-| South Field 937212,4,5—TP (Silvex) 18] pgl U [- [- |-
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061319 |South Field 5103719 | alpha—Chlordane 05 wgl U |- |- |-
061319 |South Field 72208 | Endrin 0.1 gl |[U |- |- |-
061319 | South Field 58899 | gamma—BHC (Lindane) 005 ug/l |U |- |- |-
061319 | South Field 5103742 | gamma-—Chlordane 05| mugl (U [= |[—= |-
061319 |South Field 76448 | Heptachlor 0.05| ugl (U |- |- [=
061319 | South Field 1024573 | Heptachlor epoxide 005 mgll |U |- |- [=
061319 |South Field 72435 | Methoxychlor 05| wgl |U |- |- |-
061319 |South Field 8001352 | Toxaphene 1] gt |U |- = |-
061324 | South Field 94757|2,4-D 12| upgll |U [- |- |-
061324 |South Field 93721 ({2,4,5—TP (Silvex) 1.8 ug/l (U |= = |-
061324 | South Field 5103719 | alpha—Chlordane 05| wugll U |= |- |-
061324 | South Field 72208 | Endrin 01| pglL U |- |— |-
061324 |South Field 58899 | gamma-BHC (Lindane) 005| wpgh |[U |—- |- |-
061324 | South Field 5103742 | gamma—Chlordane 05| wpgll U [—- |- |-
061324 | South Field 76448 | Heptachlor 005 wugll (U |- |— -
061324 | South Field 1024573 | Heptachlor epoxide 005 wug/L |U |- [—- |-
061324 [South Field 72435 | Methoxychlor 05 pglL |U |[= |- |-
061324 |South Field 8001352 | Toxaphene 1] pg/l U |- |- |-
061329 [South Field 84757(2,4-D _ 12 upg/l (U (= |- |-
061329 |South Field 93721 [2,4,5—TP (Silvex) 1.8 ugl |U |- [- |-
061329 | South Field 5103719 | alpha—Chlordane 05| wpglL |U |- |- |-
061329 |South Field 72208 { Endrin 0.1 ug/l U - |- _I-
061329 | South Field 58899 | gamma—BHC (Lindane) 005 pglk (VU |—- |- |-
061329 |South Field 5103742 | gamma—Chlordane 05 pgll U |[—- |- |-
061329 | South Field 76448 | Heptachlor 005| pgh U - |- |-
061329 |South Field 1024573 | Heptachlor epoxide 005 upgl |U |= |- |-
061329 | South Field 72435 | Methoxychlor 0.5 pglL |U |- |- [-
061329 | South Field 8001352 | Toxaphene 1 pglt U = = -
061334 [South Field 94757{2,4-D 12 ug/t (U - |- -
061334 |South Field 93721]2,4,5—TP (Silvex) 18] pgl (U [= |- |-
061334 | South Field 5103719 | alpha—Chlordane 05| pgl U |- |= I-
061334 | South Field 72208 | Endrin 01| wuglLl (U (= |- |-
061334 | South Field 58899 | gamma—BHC (Lindane) 005! wglL |U |~- = |-
061334 |South Field 5103742 | gamma—Chlordane 05 pglL U |- [- |-
061334 | South Field 76448 | Heptachlor 005 wpgll (U (= |= |-
061334 |South Field 1024573 | Heptachlor epoxide 005 wmg/L U |- |- |-
061334 | South Field 72435 | Methoxychlor 05| pglt U (- |= |-
061334 | South Field 8001352 | Toxaphene 1] wgll |U |- [— |-
067326 |South Field 9475712,4-D 10 ug/t (U - |- [=
067326 | South Field 93721 |2,4,5-TP (Silvex) 18 upg/l |U |- |- |-
067326 | South Field 5103719 | alpha—Chlordane 05/ wumglL U [—- |- |-
067326 | South Field 72208 | Endrin 01| pgll |U |~ |— |-
067326 |South Field 58899 | gamma~BHC (Lindane) 005 pglL U |- |- |-
067326 |South Field 5103742 | gamma-Chlordane 05| g/l |U |- |- |-
067326 |South Field 76448 | Heptachlor 005 wpglL U |~ |- |-
067326 | South Field 1024573 | Heptachlor epoxide 0.05| wpglL (U |- |— |-
067326 {South Field 72435 | Methoxychlor 05| pglL (U |- |- |-
067326 |South Field 8001352 | Toxaphene 1] upgl |U |- - |-
067335 | South Field 9475712,4-D 10} ug/l U - |- |-
067335 | South Field 93721{2,4,5—TP (Silvex) 1.8/ wpg/ll |U |~ |- |-
067335 | South Field R 5103719 | alpha—Chlordane 062 wug/k U |R [—- [-=
067335 | South Field 5103719 | alpha—Chlordane 05| pgk |[U |J = -
067335 | South Field 72208 | Endrin 0.1 gl U |— = |-=-
067335 |South Field R 72208 | Endrin 012 pupuglL |U R |- |-
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I 067335 |South Field 58899 | gamma—BHC (Lindane) 0.05| ug/l (U |[J - |-
067335 | South Field R 58899 | gamma-BHC (Lindane) 0062 wugl |U R |- |-
067335 | South Field R 5103742 | gamma—Chlordane 062 uglL |U |[R |- |-
' 067335 [South Field 5103742 | gamma-—Chlordane 05| wg [U [y [- -
067335 | South Field R 76448 | Heptachlor 0062 pgl |U |R |- |-
067335 | South Field 76448 | Heptachlor 005 wpgl |U |- |- |-
067335 |South Field 1024573 | Heptachlor epoxide 005 wuglL (U |J - |-
I 067335 |South Field R 1024573 | Heptachlor epoxide 0.062| ug/lL (U |R - |-
067335 | South Field 72435 | Methoxychlor 05| wuglL |[U [- [- |-
067335 | South Field R 72435 | Methoxychlor 062 wugll |U |R [—- |-
l 067335 | South Field 8001352 | Toxaphene 1 _pgl U |- [- |-
067335 | South Field R 8001352 | Toxaphene 120 ug/l U R |- |-
067360 |South Field 94757(2,4-D 10| pg/l (U [- |- -
067360 | South Field 93721]2,4,5-TP (Silvex) 1.8 wght |U (- |- |-
l 067360 |South Field 5103719 | alpha—Chlordane 05| wpglk U |J - |-
067360 [South Field R 5103719 | alpha—Chlordane 05| wgll |U |[R |- [-
067360 | South Field R 72208 | Endrin 01| wpgll U R |- |-
l 067360 |South Field 72208 | Endrin 01| pgl U |- [= |-
067360 |South Field 58899 | gamma-BHC (Lindane) 0.05{ ugll |U |J - |-
067360 |South Field R 58899 [ gamma—BHC (Lindane) 0.05{ upg/lL U |[R [= |-
' 067360 |South Field 5103742 | gamma-Chlordane 05| umghk U |J |- |-
067360 | South Field R 5103742 | gamma-—Chiordane 05| wpgk [U IR [ |-
067360 |South Field 76448 | Heptachlor 005, pgl |U |- |- |-
067360 | South Field R 76448 | Heptachlor 0.05] mgl U |R |{—- |-
' 067360 | South Field 1024573 | Heptachlor epoxide 0.05] wpg/it U |J - |-
067360 | South Field R 1024573 | Heptachlor epoxide 005 uglL |U IR |- |-
. 067360 | South Field R 72435 | Methoxychlor 05 wumgl |U IR |- |-
I 067360 [South Field 72435 | Methoxychlor _ 05 wpgl (U |- [= [-
067360 | South Field R 8001352 | Toxaphene 1| pgl |U R |- |-
067360 | South Field 8001352 | Toxaphene 1 g/l |V j—- |- |-
067361 | South Field 9475712,4-D 10| wpgll (U [=- |—= |-
' 067361 | South Field 93721 |2,4,5—TP (Silvex) 1.8 upgl |U |- |- |-
067361 | South Field 5103719 | alpha—Chlordane 05 ug/ll |U {J. |- |-
067361 | South Field R 5103719 | alpha—-Chlordane 05/ wugL |U [R |- |-
. 067361 | South Field 72208 | Endrin 01| wgll U |- |- |-
067361 |South Field R 72208 | Endrin 01] uglL |U |[R |- |-
067361 | South Field R 58899 [ gamma—BHC (Lindane) 005 wumg/ll U |R |- |-
067361 | South Field 58899 | gamma—-BHC (Lindane) 005 upgl |U |J - |-
I 067361 | South Field 5103742 | gamma—Chlordane 05 wug/lL |U |J i
067361 | South Field R 5103742 | gamma-—Chlordane 05| pgl U IR |- |-
067361 | South Field R 76448 | Heptachlor 005 uglL |U (R |- |-
. 067361 |South Field 76448 | Heptachlor 005 wug/ll (U |- (- |-
067361 | South Field 1024573 | Heptachlor epoxide 005 wug/l |U |J - |-
067361 | South Field R 1024573 | Heptachlor epoxide 005 upg |U (R |- |-
' 067361 | South Field R 72435 | Methoxychlor 05 wgl U [R |- |-
067361 | South Field 72435 | Methoxychlor 05| wpglk U |- |- |-
067361 | South Field 8001352 | Toxaphene 1| uglk |U [—- |- |-
067361 | South Field R 8001352 | Toxaphene 1| upgll |U |R - |-
l 067362 | South Field 94757 |2,4-D 10| g/t U - |- |-
067362 |South Field 93721 (2,4,5—TP (Silvex) 1.8 ugll [U (- |- |-
067362 | South Field R 5103719 | alpha—Chlordane 05/ pgl U |[R |- [-
I 067362 | South Field ‘ 5103719 | alpha—Chlordane 05 pol (U [J_[= |-
067362 |South Field R 72208 | Endrin 01| wugll (U |R |- |-
067362 | South Field 72208 | Endrin 01| ughk U |- |- |-
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067362 |South Field R 58899 | gamma—BHC (Lindane) 0.05] upgl JU R - |-
067362 | South Field 58899 | gamma—BHC (Lindane) 005 uglL |U |J |- |-
067362 | South Field 5103742 | gamma-—Chlordane 05| pgll (U |J - |-
067362 |South Field R 5103742 | gamma-—Chlordane 05| wgl U (R |- |-
067362 | South Field R 76448 | Heptachlor 005 wupg/L |U |R |- [-
067362 |South Field 76448 | Heptachlor 005| pghk U |— |-=- |-
067362 | South Field 1024573 | Heptachlor epoxide 0.05| ugl (U |J - |-
067362 | South Field R 1024573 | Heptachlor epoxide 005 wug/l |U |R |= |-
067362 |{South Field R 72435 | Methoxychlor 0.5] wpg/l (U |R - |-
067362 | South Field 72435 | Methoxychlor 05| pghk U |— |- |-
067362 | South Field R 8001352 | Toxaphene 1| pugl |U |R |- |-
067362 | South Field 8001352 | Toxaphene 1] upgll jU |- (- |-
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No. Area Suffi No. Constituent Result| Units [Lab|Q3 Q4
067397 | Solid Waste Landfill [D 0-010 Alkalinity as CaCO3 48 mg/l R [- |-
067397 | Solid Waste Landfill 0-010 Alkalinity as CaCO3 48! mg/l - 1= |-
067397 | Solid Waste Landfill 7664417 | Ammonia 0.1 mg/l_|U |- |- |-
067397 |Solid Waste Landfill 16887006 | Chloride 096 mg/l - |- 1=
067397 | Solid Waste Landfill 0-002 Fluoride _ 15[ mg/ - |- 1=
067397 | Solid Waste Landfill 14797558 | Nitrate 5.58 mg/l - = i-
067397 | Solid Waste Landfill 0-259 Oxidation—Reduction Potential | 243.7| mg/l - - 1=
067397 | Solid Waste Landfill | D 0-259 Oxidation—Reduction Potential | 241.4| mg/l R |- |-
067397 | Solid Waste Landfill 1-006 pH 7.28| Std Unit - 1= 1-
067397 | Solid Waste Landfill |D 1-006 pH 7.2| Std Unit R |- |-
067397 | Solid Waste Landfill 14265442 | Phosphate 0.04] mg/l - = 1=
067397 | Solid Waste Landfill 12143452 | Sulfate 9.19 mg/l - |- |-
067397 | Solid Waste Landfill 1-012 Total Organic Carbon 8.13| mg/ - 1= |-
067402 | Solid Waste Landfill 0-010 Alkalinity as CaCO3 45! mg/l - |- |-
067402 | Solid Waste Landfill 7664417 | Ammonia 0.102 mg/l - |- 1=
067402 | Solid Waste Landfill 16887006 | Chloride 0.93| mg/l - 1= 1=
067402 | Solid Waste Landfill 0-002 Fluoride 1.4 mg/l - |- 1=
067402 | Solid Waste Landfill 14797558 | Nitrate 5.58 mg/l - 1= |-
067402 | Solid Waste Landfill 1-006 H 7.22| Std Unit - = 1=
067402 | Solid Waste Landfill 14265442 | Phosphate 003 mg/ - |- |-
067402 | Solid Waste Landfill 12143452 | Sulfate 16.5| mg/l - = |-
067402 | Solid Waste Landfill 1-012 Total Organic Carbon 438| mg/l - 1= 1=
067507 | Active Flyash D 1-013 Ignitability 110| DegC |U R |- |-
067507 | Active Flyash D 1-006 pH 6.89 | Std Unit R |- [-
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Table A-8. Validation Qualifier Codes Used with
Characterization Data

Codes related to Identification:

U = Not detected. The associated number indicates approximate
sample concentration necessary to be detected.

(No Code) = Confirmed identification.

[IDL is defined as the lowest measurable quantity above that
of random noise multiplied times a factor of two (2)]

R = Results unusable. Analyte may or may not be present in the
' sample. Supporting data necessary to confirm result.
Resampling and reanalysis are necessary.

N = Tentative identification. Consider present. Special methods
may be needed to confirm its presence ar absence in future
sampling efforts.

Codes Related To Quantitation:

J = Analyte present. Reported value may not be accurate or
precise.

UJ = Not detected, quantitation 1limit may be inaccurate or
imprecise.

Codes Related to Radiochemical Samples:

J = Analyte present. Reported value may not be accurate or
precise. Qualifier is applied where:

. Calculated total uranium value is outside the acceptance
limits. :

. Calculated percent enrichment value 1is outside the

acceptance limits.
. Calculated U-234 to U-238 activity is outside the
acceptance limits.

R = Result unusable. Analyte may or may not be present in the
sample. Qualifier is applied where QC data not located or
where QC data exceeds control 1limits. Supporting data
necessary to confirm result. Resampling and reanalysis are
necessary.
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l FEMP-02TR-DRAFT
May 11, 1992

l} ‘ EXPLANATION OF THE TREATABILITY CLIPPER PROGRAM 1
' The data base package was created by Malcolm Thomas with Clipper software. The following list 2
provides an explanation of each type of information contained in the treatability data table. Where - 3

I 9.999 appears, no data was entered. 4
e Comp. Sample - The entries in this column are either "Y" or "N". "Y" indicates that a 5

sample is a composite (i.e., waste from more than one raw waste sample) was used in 6

‘ mixing the treatability sample. "N" indicates that only one waste sample was used (or in 7
the case of the raw materials [play sand] samples, no waste). 8

l « Femald Sample # - These are six digit numbers, which the Femnald sample tracking 9
system uses. If a sample is a composite, a new Fernald number is assigned by the 10

treatability laboratory. If a sample is not a composite, the sample number assigned to the 1

I untreated waste sample at Fernald is used. 12
' » Treatability Sample # - Each treatability sample is assigned a unique number. The first 13
l four digits represent the laboratory notebook. The next two digits represent the page in ‘14
' the notebook on which the sample formulation data is entered. The last two digits 15
represent the containers in which the sample is cured. 16

I  ETDC Sample # - Each sample container that is logged into the treatability laboratory is 17
. assigned a unique number, even if a sample is shipped in several containers. If more 18
. than one ETDC sample is used in mixing a sample, then a "0" appears in this column. 19
e Comment - Self explanatory. 20
' « ETDC #1 Waste - If more than one ETDC sample is used in a sample, then the first 2
waste appears in this column. ‘ 22

l o« ETDC #2 Waste - If waste from two sample containers is used, the ETDC sample 23
number from the second container is entered in this column. 24

|' « ETDC #1 Fly Ash - If fly ash is used in a sample, the ETDC number from the sample 25
container is entered. 26

. e ETDC #2 Fly Ash - If fly ash from two containers is used, the second container number 7
is entered. 28

I e Femald #1 Waste - If more than one Femald sample was used, the Fernald sample 29
number from the first waste is entered. - 30
l e Femald #2 Waste - If two Fernald waste samples were used, the sample number for the n
second sample is entered. 2

." o Femald #1 Fly Ash - This column lists the Fernald sample numbers of the fly ash used in 33
’ ' the sample. 34

- ag A
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Femald #2 Fly Ash - If flyash from two Fernald flyash samples was used, the sample
number of the second flyash is entered here.

Mold Mix Date - This represents the date on which a sample was mixed with reagents
and placed in the containers to begin the curing process.

Planned Days to Cure - These dates are 28 days after the mold mix date.

UCS Date - The date on which the sample was unconfined compressive strength (UCS)
tested. This date should be the same as the "Planned Days to Cure” date.

Mold Crush Date - The date on which the cured treatability samples were crushed to a
particle size meeting the requirements of the TCLP.

MT_CLP Extract Date - The date on which the MTCLP extraction was started.

MTCLP Ship Date - The date on which the MTCLP extract was shipped to the analytical
laboratory.

MTCLP Analysis Date - The date on which the metals analysis was completed.

TCLP Extract Date - The date on which the analytical laboratory performed the TCLP
extraction.

TCLP Ship Date - The date on which the crushed samples were shipped from the
treatability laboratory to the analytical laboratory.

TCLP Analysis Date - The date on which the TCLP analysis was completed for metals
and organics.

PCT Ship Date - This heading is for vitrification samples. It is not applicable to
Operable Unit 2.

Amount of Waste - The mass of waste, in grams, used in mixing the treatability samples.

Amount of Soil - This heading is for vitrification samples. It is not applicable to
Operable Unit 2.

Soil Origin - This heading is for vitrification samples. It is not applicable to Operable
Unit 2.

Type of Cement - Either Type 1 or Type 2 portland cement was used.

Amount of Cement - The mass of cement, in grams, used in the treatability sample.

Fly Ash Origin - Site fly ash from the Operable Unit 2, versus commercial fly ash was
used in the treatability study.

Amount of Fly Ash - The mass of fly ash, in grams, used in the treatability sample.
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Amount of Sodium Silicate - The mass of sodium silicate, in grams, used in the
treatability sample.

Amount of Attapulg - The mass of attapulgite, in grams, used in the sample.
Amount of Clinoptil - The mass of clinoptilolite, in grams, used in the sample.
Amount of H,0 - The amount of water, in grams, used in the sample.

Amount of Sodium H. - Not applicable.

Hand Mix - An "N" indicates that a mechanical mixer was used to mix the sample.

Sieve Size - Typically, the waste was passed through a sieve before it was used to make
treatability samples. This column lists the size of the openings in the sieve.

Weight Not Passing Sieve - This column reports the mass of material in the raw sample
that would not pass through the sieve.

Percent Not Passing Sieve - The percentage of the raw sample that would not pass
through the seive.

Temperature of Oven - This heading is for vitrification samples. It is not applicable to
Operable Unit 2.

Time of Sample Heating (min) - This heading is for vitrification samples. It is not
applicable to Operable Unit 2.

Normalized Waste - To make it easier to compare the various formulations, all of the
reagents were adjusted to a normalized waste quantity of 100 grams.

% of H,0 in Waste - Percent of raw waste that is water.

Normalized Water - The mass of water, in grams, used for each 100 grams of waste to
mix the samples.

Normalized Na Silicate - The mass of sodium silicate, in grams, used for each 100 grams
of waste to make the treatability sample.

Dry Blend - The sum, in grams, of normalized cement, normalized fly ash, normalized
attapulgite, and normalized clinoptilolite, used in the sample.

Normalized Cement - The mass of cement in grams, used for each 100 grams of waste.
Normalized Fly Ash - The mass of fly ash, in grams, used for each 100 grams of waste.

Normalized Attapulg - The mass of attapulgite, in grams, is used for each 100 grams of
waste.
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Normalized Clinoptil - The mass of clinoptilolite, in grams, used for each 100 grams of
waste.

Normalized Soil - This is for vitrification and is not applicable to Operable Unit 2.
Normalized N Hydro - This is for vitrification and is not applicable to Operable Unit 2.

% of Waste - The mass of waste> used to make the treatability sample divided by the
mass of the mixed treatability sample, multiplied by 100.

% of Cement - The mass of cement used to make the treatability sample, divided by the
mass of the sample, multiplied by 100.

% of Fly Ash - The mass of fly ash used to make the treatability sample, divided by the
mass of the sample, multiplied by 100.

% of Sodium Silicate - The mass of sodium silicate used to make the treatability sample,
divided by the mass of the sample, multiplied by 100.

% of Attapulg - The mass of attapulgite used to make the treatability sample, divided by
the mass of the sample, multiplied by 100.

% _of Clinoptil - The mass of clinoptilolite used to make the treatability sample, divided
by the mass of the sample, multiplied by 100.

% of H,0 - The mass of water added to make the treatability sample, divided by the
mass of the sample, multiplied by 100.

Notes: Specifically, description of waste before and after mixing.
pH_of Waste - This measurement is made on a mixture of raw waste and water.

Eh of Waste (mV) - This measurement, in millivolts, is made on a mixture of raw waste
and water.

pH of Fly Ash - This measurement is made on a mixture of raw waste and water.

Eh of Fly Ash - This measurement, in millivolts, is made on a mixture of raw waste and
water.

pH of Mixture - This measurement is made on the newly mixed treatability sample after
all reagents have been added.

Eh of Mixture - This measurement, in millivolts, is made in the same manner as the pH
of the mixture.

Waste Moisture Content - This is the percent moisture of the raw waste used in mixing
the treatability sample.

Fly Ash Moisture Content - The percent moisture in the raw fly ash.
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Mixture Moisture Content - The percent moisture of the newly mixed, wet treatability
sample,

Temp Rise - The amount that the temperature of the mixture rises, in degrees centigrade,
approximately 10 minutes after the sample has been mixed.

Time between end of mixing and taking of temperature rise.

Crushed Moisture Content - The percent moisture of the sample after it has cured at least
28 days.

Shear Strength - Preliminary process data in tons per square foot.

Pocket Penetr - A measurement of the penetration resistance of the sample after one day
of curing with a pocket penetrometer. Two instruments were used. Readings of greater
than 700 are in pounds per square inch. The other readings are in tons per square foot.

Gross Alpha (dpm) - The number given represents the alpha activity of radionuclides in
disintegrations per minute in a 4 milliliter sample of MTCLP extraction fluid. The
number has been corrected for background and counter efficiency.

Gross Beta (dpm) - The number given represents the beta activity of radionuclides in
disintegration per minute in a 4 milliliter sample of MTCLP extraction fluid. The
number has been corrected for background and instrument efficiency.

Gross Alpha (pCi/l) - Gross alpha activity of MTCLP extraction fluid expressed in
picoCuries per liter.

Gross Beta (pCi/D) - Gross beta activity of the MTCLP extraction fluid expressed in
picoCuries per liter. -

Total Uranium - The concentration of uranium, in parts per million (ppm), in the MTCLP
extraction fluid. .

UCS - The unconfined compressive strength, in pounds per square inch, of a treatability
sample that has cured for 28 days. UCS values above 525 psi exceed instrument
calibration.

Bulking Factor - The percent increase in volume of the waste due to treatment.
Bulking Density - The density of the treated sample in grams per cubic centimeter.

Permeability - A measurement of the ability of water to seep through a treatability
sample. Units are centimeters per second.

pH of MTCLP Deter Test - There are two TCLP extraction fluids - Type 1 and Type 2.
A test is performed on each sample to determine which type of fluid is used. The pH of
the determination test solution, which is given in this column, is the basis for the
decision.
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o pH of MTCLP - The pH of the MTCLP extraction fluid upon completion of the
treatability sample extraction.

e Type (1/2) - Type of extraction fluid used to perform the MTCLP extraction.
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TABLE C-1. Laboratory Qualifiers Used with Treatability Samples

NA

g a
1l

Organic Qualifiers

Indicates compound was analyzed for but not detected.

Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified
compounds where a 1l:1 response is assumed, or when the mass
spectral data indicates the presence of a compound that meets
the identification criteria but the result is less than the
sample quantitation limit but greater than zero.

This flag is used when the analyte is found in the associated
blank as well as the sample. It indicates possible/probable
blank contamination.

This flag identifies compounds whose concentrations exceed the
calibration range of the GC/MS instrument for that specific
analysis. If one or more compounds had a response greater
than full scale, the sample or extract was diluted and
reanalyzed. The diluted sample is identified by a "D" suffix
appended to the sample number.

This flag is used for all compounds identified in the analysis
at a secondary dilution factor.

Analysis not performed for this analyte.
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TABLE C-1. Laboratory Qualifiers (Continued)

Inorganic Qualifiers

Concentration Qualifiers

B

8]

Reported value was obtained from a reading that was less than
the contract required detection limit (CRDL) but greater than
or equal to the instrument detection limit.

Indicates compound was analyzed for but not detected.

Quality Qualifiers

E

The reported value is estimated because of the presence of
interference.

Duplicate injection precision not met.

Spiked sample recovery not within control limits.
Post-digestion spike for furnace AA analysis is not out of
control limits (85-115%), while sample absorbance is less than

50% of spike absorbance.

Native analyte > 4 times spike added, therefore acceptance
criteria do not apply.

Detection 1limit is higher than normal due to sample matrix
interferences.

Duplicate analysis not within control limits.

Correlation coefficient fof the MSA is less than 0.95S5.
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