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ABSTRACT

As part of the remedial investigation efforts conducted at
the Weldon Spring Site Remedial Action Project (WSSRAP), it was
recognized that an assessment of the nature and extent of the
types of waste in the Weldon Spring Raffinate Pits (WSRP) was
necessary to evaluate treatment and disposal alternatives. A
sampling plan was developed, therefore, which detailed sample
locations, sample parameters, and sampling techniques. The
sampling effort consisted of collecting 145 samples from 42
locations. The sampling locations were evenly distributed _
across each of the four raffinate pits in terms of both area and
depth.

The samples were analyzed for nitroaromatics, metals,
inorganic anions, volatiles, semi-volatiles, PCBs/pesticides,
0il and grease, total organic halogens, total organic carbon,
cyanides and phenols . The data were then evaluated specific to
each pit.

At a later date the surface waters of each pit were sampled
and similarly analyzed for metals.

Samples were also analyzed for radiological contaminants.
Information regarding radiological characterization is available
in a companion report titled "Waste Assessment Radiological .
Characterization of the Weldon Spring Site Raffinate Pits, 1989."
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1 INTRODUCTION

This report presents an assessment of chemical
contamination of the sludge material in the Weldon Spring
Raffinate Pits (WSRP). Sample collection methods, sampling
equipment decontamination techniques, analytical procedures and
analytical results are also presented in this report, as well as
interpretations of the results of sample analyses. The
objective of this waste assessment was to supply data needed for
sludge/sediment treatability studies which in turn will be
necessary for the development and evaluation of remediation
alternatives, design of the selected alternative, and

verification of remedial effectiveness.

As part of the Remedial Investigation (RI) conducted at the
Weldon Spring Site Remedial Action Project (WSSRAP), it was
recognized that an assessment of the nature and extent of the
types of waste in the Raffinate Pits (RP) was necessary to
evaluate treatment and disposal alternatives. - As part of the
RI, a Waste Assessment Raffinate Pit Sampling Plan was developed
(DOE, 1988). The purpose of this sampling plan was to provide a
summary of existing data and to define the rationale for
collection of the complement of data necessary to fully
characterize the wastes contained in the RPs. This plan was
submitted to the Environmental Protection Agency (EPA) and the
Department of Natural Resources (DNR) for comments. Comments
were incorporated in the sampling plan, and a responsiveness

summary prepared.

This report presents results of the chemical assessment
obtained by carrying out the samplingApian. The radiological
assessment also obtained by carrying out the sampling plan is
contained in a companion report "Waste Assessment Radiological
Characterization of Raffinate Pits Weldon Spring Site" (DOE,

1989). The reports were separated because of their different
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objectives. From a radiologic standpoint, further testing was
necessary to define the radioactive source term present in the
raffinate sludge. Further chemical characterization was
necessary to identify substances that may have been disposed of
at the pits during operations of the chemical plant and

subsequent clean-up activities.

1.1 BACKGROUND

1.1.1 Site History

The. Weldon Spring Site Remedial Action Project is being

conducted as a Major System Acquisition under the Surplus
Facilities Management Program (SFMP) of the U. S. Department of
Energy (DOE). The major goals of the SFMP are to eliminate
potential hazards to the public and the environment that are
associated with contamination at the SFMP sites and to make
surplus real property available for other uses to the extent

possible.

The Weldon Spring site is located near wWeldon Spring,
Missouri, about 48 km (30 mi) west of St. Louis (Figure 1-1).
1t is surrounded by large tracts of land owned by the federal
government and the state of Missouri. The site consists of the
raffinate pits, chemical plant, and quarry. The raffinate pits
and chemical plant are on adjoining sites about 3.2 km (2 mi)
southwest of the junction of Missouri (State) Route 94 and
U.S.Route 40/61, with access from Route 94. The quarry is
located in a comparatively remote area about 6.4 km (4 mi)
south-southwest of the raffinate pits and chemical plant area;
the quarry can also be accessed from Route 94. These areas are

fenced and closed to the public.

From 1941 to 1944, the U.S. Department of the Army operated
the Weldon Spring Ordnance Works, constructed on the land that

CHEMSLUD/TXTJOANN 2
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is now the Weldon Spring site, for production of trinitrotoluene
(TNT) and dinitrotoluene (DNT). The Army used the quarry for
disposal of rubble contaminated with TNT. in the mid 1950s, 83
ha (205 acres) of the ordnance works property was transferred to
the U.S. Atomic Energy Commission (AEC); this is now the
raffinate pits and chemical plant area. An additional 6 ha (15
acres) was later transferred to the AEC for expansion of waste
storage capacity. From 1957 to 1966, the AEC operated a
uranium-processing facility at the Weldon Spring chemical

plant.

~ Ore concentrates and some scrap metal were processed at
the plant, and pfd&uéfé'that included uranium metal were then
shipped to other sites. Thorium-containing materials were
processed intermittently. Radioactive raffinates from the
processing were placed in four on-site pits. These pits were
constructed by excavating down into the existing clay formation
and using the removed clay for construction of the dikes.
Figure 1-2 is a layout of where the RPs are located in relation
to the chemical plant. Other radioactive wastes were disposed

of in the quarry.

After closure by the AEC, the chemical plant was reacquired
by the Army in 1967. The Army partially decontaminated several
buildings, dismantled some of the equipment, and began
converting the facilities to produce herbicides. In 1969, prior
to becoming 6perational, the herbicide project was canceled. 1In
1971, the Army returned the 21-ha (51-acre) portion of the site
containing the raffinate pits to the AEC. As successor to the
AEC, DOE assumed responsibility for the raffinate pits. In
1984, the Army repaired several of the buildings at the chemical
plant; decontaminated some of the floors, walls, and ceilings;

and isolated some contaminated equipment.
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In May 1985, DOE designated the control and decontamination
of the Weldon Spring site as a Major Project (this project has
since been designated as a Major Systems Acquisition). 1In
October 1985, custody of the chemical plant was transferred to
DOE. A project management contractor (PMC) for the Weldon
Spring Site Remedial Action Project was selected in February
1986, and a DOE project office was established on the site in
July 1986. The project management contractor assumed control of
the Weldon Spring site on October 1, 1986.

On October 15, 1985, the EPA proposed to include the quarry
on the National Priorities List (NPL). This listing occurred on
July 22, 1987. On June 24, 1988, EPA proposed to expand this
designation to include the raffinate pits and chemical plant

area. This listing occurred on March 13, 1989.

1.1.2 Physical Description of Pits

Raffinate pits 1 and 2 were constructed in 1958, adjacent
to each other, on nearly level terrain. Each pit covers an area
of about 0.5 ha (1.2 acres) and has a depth of about 4 m (13
ft). The dikes of these two pits are approximately 1 m (3 ft)
above the surrounding grade. Pit 1 contains approximately
17,900 cy of low-level radioactive residues from past uranium
refining and metal production operations. Pit 2 contains
approximately 19,000 cy of low-level radioactive residues.
These waste volumes represent 100 percent of the capacity of
each of the two pits. Table 1-1 presents the surface area,
volume, and content of each of the four pits. These volumes
were calculated during this study and were found to be near
previous calculations. The volumes vary slightly due to the
lack in previous studies of enough sample locations to fully

characterize the pits.
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TABLE 1-1 Surface Area and Volume of the Heldon Spring Raffinate Pits

Pit Year Surface Total Pit Total MWaste Percent

Constructed Area Volume Volume Filled
(acres) (cy) (cy) (cy)

1 1958 1.2 18,500 17,900 97

2 1958 1.2 18,500 19,000 103

3 1959 8.6 166,700 129,200 78

4 1966 15.0 466,400 30,200 7

TOTALS 25.0 648,100 196,300

Reference: BNI, 1984.
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Pit 3 was constructed in 1959 with a design volume of
166,700 cy, a surface area of approximately 3.4 ha (8.4 acres),
and a depth of about 3.5 m (11 ft). The natural terrain slopes
downward toward the west boundary so that the dikes around Pits
3 and 4, although approximately at the same elevation as those
around Pits 1 and 2, are in fact much higher with respect to the
original grade. A portion of the dike in the northeast corner
of Pit 3 was constructed on existing terrain so that the dike is
about 7 m (23 ft) above original grade in that area. Pit 3 is
78 percent filled and contains approximately 129,200 cy of
radioactive residues from past uranium refining and metal

production operatioens. -

Pit 4 was constructed in 1964 with a design volume of
444,400 cy and is approximately 7 percent filled. The east dike
of Pit & is common to the west dike of Pit 3. Pit 3 is designed
to overflow into Pit 4 through a connecting pipe 2m (7 ft) below
the top of the common dike. The west dike of Pit 4 extends to a
maximum of about 11 m (35 ft) above the existing grade.
Approximately 30,200 cy of radioactive materials are stored in
Pit 4, and the sludge residue depth is at irregular levels across

the pit.

The sludge material in the pits is covered with water for
most of the year. The amount of water in the pits varies
depending on the climatic conditions of a given year. During
years with hot, dry summer months. the surface water in Pits 1
and 2 has sometimes evaporated, leaving the raffinate sludge
with a dry and cracked surface.' The level of water in Pits 3
and 4 also varies, but past observation indicates that some

surface water is always present.
Maintenance, surveillance, and environmental monitoring

have been continually conducted at the WSRP site since the

former DOE contractor, Bechtel National, Inc.. began operation
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in 1981. The site is fenced, posted, and patrolled by security
guards. The grass is mowed, brush is cleared for access to each

pit, and the fences are repaired as necessary.

In 1982, a portion of the dike around Pit 4 was repaired to
stabilize a shallow, circular arc slide. The slide occurred
because of the steep (38-47%) side slopes of sections of the
existing dikes. The side slopes of Pit 4 were constructed at
undesirably steep slopes in this section because the perimeter

road encroached on the space needed for construction.
A detailed .geologic report complete with geologic cross
sections of Pits 3 and 4 is available for reference (BNI, 1984 -

Geologic Report Weldon Spring Raffinate Pits Site).

1.1.3 Process Waste Description

There are three major waste types present in the raffinate

pits. These are:

1. Neutralized raffinate liquors generated from uranium

refining operations, including washed slag residues
from uranium metal production operations and raffinate
solids from the processing of thorium recycle materials

Contaminated water ponded on each raffinate pit

3. Contaminated rubble

Each of these waste types is addressed in greater detail in

the following text.
1.1.3.1 Neutralized Raffinate Liquors
Neutralized raffinate liquors were generated as follows:

the Weldon Spring Uranium Feed Materials Plant (WSUFMP) received

yellow cake ore from various uranium mills across the U.S. The
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yellow cake feed material was ultimately dissolved in a process
stream containing nitric acid solution. This solution contained
the dissolvéd uranium along with all the other impurities found
in the yellow cake ore. Once the uranium was stripped from the
solution, the resulting waste was mixed with lime to produce
what is referred to as neutralized raffinates. These
neutralized raffinates were discharged directly to the raffinate

" pits.

In the final stage of the uranium production process,
uranium tetrafluoride was reacted with magnesium producing
uranium metal and magnesium fluoride. The magnesium fluoride
slag was then redissolved with yellow cake feed material to
recover unreacted uranium contained in the slag. The remaining
magnesium fluoride, or washed slag, was deposited in the pits.
Neutralized raffinates and washed siag were processed out of

Building 103, the digestion and denitrétion building of the
WSUFMP .

The residues contained in Pits 1, 2, and 3 consist of the
neutralized raffinates and washed slag residues as described
above. Pit 4 contains the same types of residues that are
present in Pits 1, 2, and 3 plus raffinate solids from
processing of thorium-232. It also contains recycle materials
and significant quantities of drums and rubble placed‘during and

after closure of the feed materials plant.
1.1.3.2 Contaminated Water

Approximately 54 million gallons of water is currently
ponded on the raffinate pits. Section 2.4 of this report
provides a detailed discussion of a previous analysis performed
on these waters. Section 3.6 provides results from a more

recent analysis performed on these waters.
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1.1.3.3 Contaminated Rubble

The contaminated rubble consists of drums and steel scrap
dumped during closure of the WSUFMP and when the Army began
conversion of a portion of the plant for herbicide production.
The main dumping area is in Pit 4. All of the rubble is
presumed to be radiologically contaminated since it originated
from the WSUFMP. There is mno jndication that any of this rubble
includes containerized chemical wastes. Visual inspection of
the rubble has revealed no drums remaining intact. A number of
samples of the sludge material were taken sufficiently close to
the rubble area to verify the presence or absence of chemical

contamination.

1.1.4 Raffinate Pit Constituents

Radium-226 is present in the raffinate pitc due to the
decay of uranium to radium and trace amounts in the yellow
cake. In addition, some feed materials processed in the early
years of operation at the WSUFMP were high-grade uranium ore
which would contribute both thorium-230 and radium-226 to the
wastes in the raffinate pits. However, the majority of the
radium was removed at the producing uranium mills and disposed
of with the mill tailings (usually close to the source of the
ore). Some thorium-230 was retained with the uranium when raw
uranium ore was processed into yellow cake. Processes at the
feed materials plant were designed to remove as much metals and
silacious material impurities (including thorium-230) from the

uranium as possible with the waste sent to the raffinate pits.

Numerous tanks, drums and other equipment were disposed of
in Pit &4 during the 1967-1969 decontamination effort by the
Army. A significant portion of the equipment from Buildings
101, 103, and 105 was dismantled and dumped in Pit 4. The

equipment in these buildings would have been contaminated with
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uranium in a soluble form. Near the end of production at the
feed materials plant, uranium was used to purge thorium wastes
from all steps of the process. wastes from this purge were

disposed of in Pit 4,
1.2 PURPOSE

The purpose of the chemical characterization of the sludge/
sediment material within the pits is to define the degree of
contamination and to help quantify the magnitude of the effort
which will be required to ultimately dispose of the wastes. The
variability of contaminant types within the sludges'will
determine the disposal alternatives to be evaluated. Knowledge
of these contaminants is required to develop the rationale

behind liner engineering and compatibility testing.
1.3 SCOPE

From previous studies, radiological and chemical
characterization provided an indication of the types of
radiochemicals and chemicals present in the raffinate pit
sludges. The sampling program reported herein was deéigned to
verify and fully supplement these studies. Samples taken to
complete the sludge characterization were placed so as to
provide uniform coverage of sludge area and depth in conjunction

with previous sampling.

Analytical parameters were selected from the history of the
processes performed during operation of the WSUFMP. However,
because of the potential of indiscriminate dumping of other
chemicals into the pits, a scan for hazardous substance list
(HSL) compounds was conducted on composite samples acquired
across each of the pits. This determined the actual
concentration of suspected wastes, aS well as verifying the

presence OT absence of other chemicals.
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The sludges were analyzed for chemical products and
by-products of process chemicals used on site, as well as their
degradation‘products. These compounds include: metals,
nitroaromatics and inorganic anions such as chloride, fluoride,
nitrates, nitrites and sulfates. Also, a scan for chemical
contamination from PCBs/pesticides, volatile and semi-volatile
fractions was performed to determine their presence or absence.
Analyses were performed for total organic carbon, total organic
halogens and oil/grease to expand data for treatability
studies. Analyses were performed for cyanides and phenols to

determine their presence OY absence.
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9 PREVIOUS STUDIES

Three previous studies have been performed regarding
various properties of the raffinate pit sludges and sediments.
Bechtel National, Inc. (BNI) subcontracted with Eberline
Instrument Corporation in 1983 to take samples of the waste in
the raffinate pits and analyze them for stable metals and
radiochemistry. BNI also subcontracted with Environmental
Science and Engineering, Inc. (ESE) in 1983 to sample and
analyze the raffinate pit wastes in an effort to select
equipment best suited for dewatering the raffinate pit sludges.
In 1986, BNI obtained samples of the raffinate pit sludges and
subcontrécted"Thermd Analytical/ Eberline Laboratory to perform
radiological analysis and analysis for EP toxicity,

PCBs/pesticides, reactivity, ignitability. and pH.

One report has also been prepared for characterization of
the raffinate pit surface waters. This report was prepared by

the current Project Management Contractor (PMC) in 1987.
2.1 BECHTEL NATIONAL, INC. STUDY, 1983 (WITH EBERLINE)

In a screening-level survey, samples were collected and
analyzed by Eberline Instrument Corporation in 1983. The data
reported represent analytical results on a single, blended,

mixed, composite sample prepared from multiple-location samples

taken from each pit. Five samples were taken in Pits 3 and 4,
one from each corner and one in the middle. Two samples were
taken in Pits 1 and 2, one each from opposite corners. The

samples were taken with a Shelby tube operated from a
polystyrene barge. The stable metals (Table 2-1) were analyzed
using the method of atomic absorption analysis. In addition,
the inorganic anions of nitrate, fluoride, chloride, sulfate and

hydroxide were reported.
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TABLE 2-1 Amalysis of Stable Metals froe P

revious Studies Weldon Spring Raffipate Pits Sludge (mg/kg-dry)

Analysis Pit 1 Pit 2 Pit 3 Pit 4
Composite Composite Composite  Composite
Aluminum 4.3 4.1 6.2 4.0
Arsenic 130 170 54 1.0
Boron 60 350 50 30
Barium 23 20 10 22
Beryllium 0.016 0.025 0.015 0.007
Cadmium 9.1 7.3 5.1 2.8
Calcium 980 930 990 980
Cobalt 9.4 14 1 2.1
Chromium 90 60 60 70
Copper S 5.5 4.9 5.5 4.4
Tron o 200 130 210
Lead 110 140 220 1.5
Lithium 4.4 9.2 23.7 10.1
Magnesium 1,800 1,700 1,700 860
Manganese 7.8 1.8 a.4 8.8
Mercury 1.8 0.75 17 2.3
Molybdenum 4,700 2,800 2,500 370
Nickel 30 21 27 22
Phosphate 0.7 0.6 0.8 0.5
Potassium 650 620 220 310
Seleniun 0.89 0.5 1.4 0.5
(Total)Silicon 10,000 16,400 13,000 13,800
Silver 2.0 0.39 1.4 0.1
Strontium 84 220 50 40
Titanium 1,000 860 1,150 670
Vanadium 5,000 800 800 300
Zirconium 17,000 14,400 19,000 11,500
Sodium 10,000 5,000 5,00 4,000
Zinc 10 20 10 10
Nitrate 50,000 18,000 22,000 220
Fluoride 23,000 2,500 107,000 64,300
Chloride 670 230 300 50
Sulfate 400 200 370 270
Rydroxide (% CaCO,) 7 10 10 11
pH (pH units) 8.1 8.7 8.4 8.5

Ref. BNI, 1983
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Table 2-1 shows unreasonably high zirconium levels in the
pits due to - no knowledge existing of zirconium being used at the
WSS. Table'2—1 also shows the presence of high concentrations
of silicon, sodium, nitrates, and fluoride, as well as elevated
jevels of arsenic, calcium, magnesium, and molybdenum in all

four pits.

2.2 BECHTEL NATIONAL, INC. STUDY, 1983 (WITH ENVIRONMENTAL
SCIENCE & ENGINEERING)

In 1983 Bechtel National, Inc. (BNI) contracted with
Environmental Sciegce“and Engineering, Inc. (ESE) to sample and
test the physical proferties of the raffinate pit sludges.
Testing was actually performed by Monteagle, Inc., Environmental

and Energy Consultants, and Reitz & Jens, Inc.

The initial project intent was to use test results to
select the type and size of mechanical dewatering equipment best
suited for dewatering the raffinate pit sludges. Early test
results indicated that the sludges had a .considerably higher
solids content than expected. These percent solids levels are
greater than most mechanical dewatering devices can achieve.

For this reason all further tests related to mechanical
dewatering were stopped and replaced with a series of tests

useful in developing other treatment options.

Sludges in each of the raffinate pits were sampled by
driving a core sampling device into the sludge bed at
preselected locations. The sampling was conducted from a
polystyrene barge. The sampler was driven with a safety slide
hammer and extractor. The sampler itself was constructed of
3-inch PVC tubing with a retaining apparatus and check valve to

hold the sample during extraction.
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TABLE 2-2 Weldon Spring Raffinmate Pit Sampling Data

Water Depth to Depth Depth
Sample Time Level Top of to Bottom of
Location Sampled Elevation Sludge of Sludge Sludge
(feet) (fert) (feet)
3-3 1127 5/3/83  659.67 4.5 1.5 7.0
3-2 1140 5/3/83  £€59.67 4.0 12.0 9.0
3-1 1245 5/3/83  659.67 2.5 19.0 16.5
4-1 0846 5/5/83  647.68 £.0 9.0 3.0
4-2 1026 5/5/83  647.68 11.0 12.0 2.0
4-3a* 1328 5/5/83  647.68 a5 12.0 2.5
2-1 1710 5/6/83  662.05 4.0 14.0 10.0
1-1 0908 5/6/83  662.01 4.0 15.5 11.5

* Station 4-3 was adjusted due to lack of sludge at original location; 4-3a was

located between 4-1 and 4-2.

Source: Monteagle, Inc., 1983; and ESE, 1983.
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Sludge samples were cbtained from eight locations (three
each from Pits 3 and 4, one each from Pits 1 and 2). Sample
ljocations are shown in Figure 2-1. A summary of the sampling
data is provided in Table 2-2. Samples were obtained from the
top, middle and bottom of each core, providing 24 individual
sludge samples. Sludge composites were made by homogenizing
individual samples from each location within each pit.
Preliminary tests were conducted on individual sludge samples;
most testing was conducted on the composite samples (Reference
ESE, 1983).

Table 2-3 lists percent total solids of each discrete
sample. Percent total solids is defined as the weight of the
solids in a sample divided by the total weight of the sample
times one hundred. The total solids determination is useful in
estimating the homogeneity or heterogeneity of the sludge. It
can be interpreted from the solids data in Table 2-3 that the
physical density of the sludge appears to be heterogeneous with
no discernible trends o~ patterns. Interpretation of the data,

however, is difficult due to the vibratory sampling technique.

Table 2-4 is a summary of physical properties of the
composite sludge samples. The specific gravity of solids is the
ratio of the dry density of the solid fraction (weight of solids
divided by volume of sample) of a sample to the density of water
(62.4 lbs/cf). This parameter can also be an indicator of
homogeneity or heterogeneity. Although the specific gravity
varies from pit to pit because the samples from each pit were
composited for this particular test, the degree of heterogeneity

within each pit is indeterminate.

Table 2-5 presents additional test results for the
composite samples. The use and interpretation of moisture
content, total solids, density, and specific gravity have been

discussed. An additional parameter, viscosity. 1is a measure of
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TABLE 2-3 Total Solids - Discrete Samples

— e e

% Total Solids % Tota) Solids

Sample 1.D. (by weight) Sample 1.D. (by welght)
e e
Pit No. 1: Pit No. 4:

P-1 Top 37.8 P-4 1-Top KEN

P-1 Middle 30.2 P-4 1-Middle 37.1

P-1 Bottom 30.4 P-4 1-Bottom 21.7
Pit No. 2:

P-2 Top 25.6 p-4 2-Top 21.72

P-2 Middle 24.5 P-4 2-Middle 20.0

P-2 Bottom 32.6 P-4 2-Bottom 18.2
Pit No. 3¢ . T

P-3 1-Top 50.0 P-4 3-Top 38.5

P-3 1-Middle 24.5 P-4 3-Middle 47 .2

P-3 1-Bottom 28.3 P-4 3-RBottom 67.9

P-3 2-Top 22.6
P-3 2-Middle 27.0
P-3 2-Bottom 25.6

p-3 3-Top 24.3

P-3 3-Middle 22.5
P-3 3-Bottom 25.1

[

Ref.: WSRP Sludge Core Samples - BNI 1983 - ESE
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TABLE 2-4 WSRP Physical Properties of Composite Samples

Property Pit 1 Pit 2 Pit 3 Pit 4

Moisture Content 262 240 266 295

Specific Gravity 2.9% 2.13 2.68 2.5
of Solids

Response to none none none none
Vibration*

% Finer than 0.8 99.93 89.2 94

#200 Screen

* Vibration téstinq performed with equ}pmpnt conforming to ASTM D-2048.

Ref. Reitz & Jens, Imc. (BNI, 1983, ESE
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TABLE 2-5 Composite Sample Testing Results of Raffinate Sludge

Moisture

Content Total

7% of et Moisture* Solids % Specific
Pit Sample by Content by by Density Gravity of
No. Welght Percentage Weight (Ibs/cf) Sludge
1 72.4 123 27.6 200 1.189
2 70.6 142 29.4 235 1.217
3 72.1 191 27.3 320 1.204
4 74.7 254 25.3 380 1.182
Pit Viscosity, Driving Weight, in grams
No. cps ** tn obtain 600 r.p.m
1 2627 T s o
2 240% 76.10
3 2667% 75.29
4 2957% 73.92

* Weight of water divided by weight of solids
%*  (Centipoise

Ref. BNI 1983-ESE

CHEMSLUD/TXTJOANN 22




fluidity. Information on sludge viscosity is used in the
selection and sizing of mechanical equipment which might be used

for mixing or pumping the sludge.

2.3 BECHTEL NATIONAL, INC., STUDY, 1986 (WITH THERMOANALYTIC/
EBERLINE LABORATORY)

BNI conducted an initial Resource Conservation and Recovery
Act (RCRA) characteristic sampling program for the raffinate
pits in 1986. The 28 sampling locations are shown on Figure
2-2. These locations were chosen using a random number

generator method.

Eighteen samples were analyzed by Eberline Analytical
Laboratories (EAL) for EP toxicity, reactivity, ignitability,
PCBs/pesticides and pH. PCBs/pesticides analyses were useful in
confirming their absence in the sludge. Tables 2-6 and 2-7
present the results of these analyses. All analytical results
reported were below regulatory limits and EAL concluded that the
material did not exhibit any of the four characteristics of RCRA -
hazardous waste (Reference BNI, 1986).

2.4 WSSRAP PROJECT MANAGEMENT CONTRACTOR STUDY, 1987

Surface water samples were collected from the four
raffinate pits as a part of the Phase I Water Quality Assessment
conducted in April 1987 by the PMC. Representative samples for
each pit were collected from the shore and composited from at
least four locations per pit. These samples were collected
using a stainless steel bailer which was slowly lowered to a
point just above the sediment. These samples were analyzed for

the groundwater parameters listed in Table 2-8.

The analyses in Table 2-8 (Analytical Parameters) were

selected based on known or suspected contaminants
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TABLE 2-6 EP TOXICITY RESULTS ORGANIC COMPOUNDS - PCBs

PCB-1016 PCB-1221 PCB-1232 PCB-1242  PCB-1248 PCB-1254  PCB-1260
ng/L /L ng/L ng/L ma/L ng/L ng/L

Raffinate Location 1  <0.0011 ~ <0.0011  <0.0011 <0.0011  <0.0011  <0.0011  <0.0011
Pit ] location 3 €0.0125  ¢0.0125  <0.0125  <0.0125 <0.0125  <0.0125  <0.0125

Raffinate Location 1 ~ <0.0111 <0.0111  <0.0111  <0.0111 <0.0111 <0.0111  <0.0111
Pit 2 Location 3  €0.0125  €0.0125  <0.0125  <0.0125 <0.0125  <0.0125  <0.0125

Raffinate Location 2 <0.011l <0.0111 <0.0111 <0.0111 <0.0111 <0.0111  <0.0111
Pit 3 Location 3 <0.0111 <0.0111 <0.0111 <0.0111 <0.0111 <0.0111  <0.0111
Location 5  <0.0111 <0.0111 <0.011] <0.0111  <0.01}] <0.0111  <0.0111
Location 6  <0.0111 <0.0111 <0.0111 <0.0111 <0.0111] <0.0111 <0.0111
Location 7- <0.0}11 . <0.011}  <0.011l <.011 <0.011] <0.0111 <0.0111
Location 10 <0.0111 . ~<0.0111 <0.011] <0.011 <0.0111 <0.0111 <0.0111

Raffinate Location 1  <0.0128  <0.0128  <0.0128 <0.0128 <0.0128  <0.0128  <0.0128
Pit 4 Location 2 <0.0111  <0.0111 <0.011] <0.0111 <0.0111  <0.0111  <0.0111
location 5  <0.0122  ¢0.0122  <0.0122  <0.0122 <0.0122  <0.0122  <0.0122
Location 6  <0.0111  <0.0111  <0.011] <0.0111  <0.0111 <0.0111  «<0.0111
Location 11  <0.0111 <0.0111 <0.0111 <0.011} <0.0111 <0.0111  <0.0111
Location 12 <0.0101  <0.010] <0.010] <0.0101 <0.0101 <0.0101  <0.1010

< - denotes below detection limit
All concentrations noted were below detection limits.
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TABLE 2-7

P TOXICITY RESULTS ORGANIC COMPOUNDS - PESTICIDRS

ENDRIN LINDANE METHOXYCHLOR TOXAPHENE 2,4-D 2,4,5-TPSILVEX

ng/L ng/L ng/L ma/1, mg/L ng/L
Raffinate Location 1  <0.000007 ~ <0.000003 <0.00056 <n.,00027 <0.001 <0.0001
Pit 1 Location 3 <0.000008  <0.000037 <0.00063 <n.00030 <0.001 <0.0001
Raffinate Location 1  €0.000007 ~ <0.000033 <0.00056 <0.00027 <0.001 <0.0001
Pit 2 Location 3 <0.000007  <0.000037 <0.00063 <0.00030 <0.001 <0.0001
Raffinate Location 2 <0.000007  <0.000033 <0.00056 <0.000217 <0.001 <0.0001
Pit 3 Location 3  <0.000007  <0.000033 <0.00056 <0.00027 <0.001 <0.0001
Location 5  <0.000007  <0.000033 <0.00056 <0.00027 <0.001 <0.0001
. Location 6  <0.000007  <0.000033 0. 00050 <0.00027 <0.001 <0.0001
Location 7  <0.000007  <0.000033 <0, 0005 <0.00027 <0.001 <0.0001

Location 10 <0.000007  <0.000033 <0.00956 <0.00027 <0.001 <0.0001

Raffinate Location 1  <0.000008  <0.000038 <0.00064 <0.00031 <0.001 <0.0001
Pit 4 Location 2 <0.000007  <0.000023 <0.0005¢ «0.00027 <0.001 <0.0001
Location b  <0.000007  <0.000034 <0.0006! <0.00029 <0.001 <0.0001

Location 6  <0.000007  <0.000033 <0.00056 <0.00027 <0.00] <0.0001

Location 9  <0.000007  <0.000035 <0.00059 <0.00028 <0.001 <0.0001

Location 10 <0.000008  <0.000040 <0.00067 <0.00032 <0.001 <0.0001

Location 11 <0.000007  <0.000033 <0.00056 <0.00027 <0.001 <0.0001

Location 12 <0.000007  <0.000033 <0.00056 <0.00027 <0.001 <0.0001

< - Denotes below detection limit.

A1l concentrations noted were below detection limits.
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TABLE 2-8 Analytical Parameters (Dissolved Fraction)
Phase I Water Quality Assessment

Uranium - Natural Fluoride

Radium 226 Hardness

Radium 228 Total Dissolved Solids
Thorium 230 Total Organic Carbon
Thorium 232 CLP Metals; Lithium

Gross Alpha CLP Organics

Gross Beta . R U.S. ATHAMA Nitroaromatics
Nitrate o PCBs

Sulfate Pesticides

Chloride

Source: WSSRAP, 1987
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(nitroaromatics, radionuclides, etc.) and to provide
documentation of presence/absence regarding species not expected
to be present in the water (organics, Hazardous Substance List

(HSL) compounds, PCBs, pesticides, etc.).

Ssurface water samples from each pit were analyzed for
nitroaromatics. A trace level (0.28 ppb) of 2.4 DNT was
originally reported. After further review of chromatographs by
the lab, it was determined this was a false positive. No other
nitroaromatics were detected in any of the raffinate pit waters,

as expected.

Raffinate pit water samples were also tested for four
inorganic anions (nitrate, sulfate, chloride. and fluoride) and
three water quality indicator parameters (Total Organic Carbon
(TOC), Total Dissolved Solids (TDS) and hardness. Samples were
tested for cyanides and, as expected, resulted in very low
levels since cyanides were not known to be used in process
operations. The results of these analyses are shown in Table
2-9. A comparison of recent data to historical data (Reference:
DOE, DEIS - 1987) for the four inorganic anions 1is presented in
Table 2-10.

Due to the nature of the uranium. purification process used
at the WSUFMP, high levels of nitrates and sulfates were present
in the raffinate slurry as it entered the pits. Due to
stratification of the sludges and lack of mixing, significant
quantities of the inorganic anions would be expected in past pit
water samples and in the raffinate sludge (Table 2-10). The
table shows a significant reduction of nitrates in relation to
time as compared to the other anions which increase or
insignificantly decrease. The reduction of nitrates over time
is believed to be a result of biological consumption. Algae

exist in all of the pits.
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TABLE 2-9 Inorganic Anion and Water Quality Data for Ponded Water in the Raffinate Pits
Phase 1 Water Quality Assessment

Concentration mg/L Nitrate Sulfate Chloride Fluoride Hardness TDS TOC Cyanide Phenol

(as N

Location

No.

SW-3001 422 231 1.50 1.90 872 3160 12 0.032 <0.005
Raffinate Pit #1

SW-3002 10.1 493 2.34 1.57 422 818 8 0.025 <0.005
Raffinate Pit #2

SW-3003 947 704 3.37 4,84 2107 6390 6 0,027 <0.005
Raffinate Pit #3 . - : :

SW-3004 46.6 136 5.69 4.69 252 634 & 0.032 <0.005

Raffinate Pit #4

Source: WSSRAP, 1987

< - Denotes below detection limit.
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TABLE 2-10 Concentrations of Inorganic Anions in Ponded Raffinate Pit Water

Compound €oncentratjon (mg/L)

Sludge - 1983

1987 198" 1983 1979° 1967 (ng/kg dry)

Pit 1

Nitrate (as N) 442 652 697 - 5625 11250

Sulfate 231 400 100 - 2300 400

Fluoride 1.9 25 1.1 - -- 23000

Chioride 15 17 15 - 210 670

Pit 2

Nitrate (as N) 10 204 - - 8550 4050

Sulfate 493 990 460 . 3300 200

Fluoride 2.3 2.7 1 - -- 2500

Chloride 1.6 5.7 6 - 50 230

Pit 3 _ - o T

Nitrate (as N) 947 1890 1485 2925 8325 4950

Sulfate 04 640 268 620 2200 3

Fluoride 48 89 2.7 6 -- 107000

Chloride 3.4 25 20 37 9 30

Pit 4 : B i

Nitrate (as N) 47 92 99 126 4725 495

Sulfate 13 150 70 140 2200 270

Fluoride 4.7 7.8 5.8 13 -- 64300

Chloride 5.7 7.7 7 10 90 5

¥ Source - DOE, DEIS - 1987. . o _ N
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metals in high pH aquecus solutions, most of the metals are

expected to exist as solids in the sludge.

In the digestion stage of the operations process, the
magnesium fluoride slag from the final stage of the process was
redissolved with yellow cake feed material to recover unreacted
uranium. The magnesium fluoride would be separated in the
aqueous phase of the solvent extraction circuit; thus
substantial quantities of magnesium, as magnesium fluoride,
should have been deposited in the pits. This probably explains
the elevated magnesium levels. Lime was used to neutralize the
aqueous phase of the,gxtraction which probably explains the
elevated calcium levels. Potash was used in the pilot scale
buildings and various other facets of the operation, which

probably explains the elevated potassium levels.

The sodium is believed to come from sodium carbonate which
was used in the solvent treatment process at the WSUFMP. The
sodium carbonate precipitated monobutyl phosphate (MBP) and
dibutyl phosphate (DBP) from the stripped solvent into sodium
salts, MBP and DBP inhibited stripping of uranium from the

solvent.

Remaining metals (Table 2-11) probably originated as
impurities in the yellow cake concentrate feed material which

were removed during the metallurgical purification process.

Surface water samples from all four raffinate pits were
also analyzed for volatile and semi-volatile organics,
pesticides, and PCBs. No detectable levels of these compounds

were observed in the water ponded on the raffinate pits.
Both Ra-226 and Ra-228 isotopes were present in raffinate

pit ponded waters at varying activity levels. The highest level
of radium-226 was detected in Pit 1 (61 pCi/L). Pit 4 contained
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the lowest radium-226 activity at 3.4 pCi/L. Radium-228 was
observed in Pits 2, 3, and 4 at activities of 6, 32, and 13

pCi/L, respectively.

Thorium-230 was detected only in Pits 2 and 3 at levels of
13 and 16 pCi/L, respectively. Less +han 5 pCi/L of thorium-230
was observed in Pit 4. Thorium-230 and thorium-232 activities
could not be determined in Pit 1 due to interference. Based on
thorium levels in the sludge in Pits 1 and 2., water in Pit 1 is

expected to contain approximately 13 pCi/L thorium-230.
9.5 SUMMARY OF PREVIOUS STUDIES

Chemical characterization from previous studies provided an
indication of the types of chemicals present in the raffinate
pit sludges. However, further characterization was believed
necessary to identify substances that might have been dumped
during operation of the chemical plant and subsequent clean-up
activities. In addition, previous information did not allow an
interpretation of the degree of heterogeneity of the chemical

makeup of the sludges.

Previous studies on the physical properties of the sludge
indicated that the materials were very fine grained (nearly 95%
passing the No. 200 sieve). The water content ranged from 70 to
75 percent with stratification of solids apparent. The material
was described as having the consistency of pudding. The
preliminary data indicated that wet bulk densities ranged from
73.9 1b/cf to 76.1 1b/cf. Depth estimates of the sludge ranged
from an average of approximately two feet in Pit 4 to
approximately 12 feet in Pit 3. The sludge was reported to be
underlain by a stiff saturated clay. Physical characterization
is adequate to conclude that the sludges exist in a highly
heterogeneous physical state and that the solids content is

sufficiently high to preclude the effective use of mechanical
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dewatering techniques. Further testing was considered

necessary, however, in connection with treatability studies. The
treatability studies will explore other stabilization
technologies in an effort to achieve the regulatory goals of

volume and toxicity reduction.

Past analyses for PCBs/pesticides confirmed no presence of
these chemicals in the pits. This was expected due to no record

of these chemicals being placed in the pits.

surface water sample analyses detected very low levels of
cyanides as expected due to no evidence of these compounds being

employed at the site.

Low fluoride levels from the surface water study conducted
in 1987 do not agree with the 1983 study from Bechtel. The 1983
study also showed unreasonably high zirconium levels in the pit
waters which required additional confirmation. Previous studies
have been useful indicators for characterization, but have not
been complete or thorough enough to date. Previous studies also
lack adequate characterization in regard to variation with
depth.
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3 SAMPLING

3.1 SAMPLING RATIONALE

In order to fully verify and supplement data from previous
studies, a sampling plan, as described in the previous chapter,
was developed. A set of specificationé was also developed and a
contract was awarded to Geotechnology Engineering and
Environmental Services. performance in the field occurred from
July 1988 through October 1988 and January 1989. Sampling was
accomplished in a single phase for Pits 1, 2, and 4 and in two
phases for Pit 3. A second phase for Pit 3 was performed
because a different Sampling method was needed to sample some

areas of the pit due to low water levels.

The number of samples needed was determined as follows.
Since the data will be applied primarily toward evaluation of
disposal alternatives, a 90 percent confidence limit about the
mean with a relative error of the mean of 20 percent was chosen

as adequate for devising the sampling strategy.
The approach utilizes the formula

= (ev)2()2(m)?

where n = the number of samples
cv = the coefficient of variation in percent
t = the student's value for 907 confidence and 30

degrees of freedom

p = the acceptable error in percent

In the absence of usable data to determine actual
variations in concentrations across the pits, some assumptions
were made for the values of cv and p. Assumptions which were
made for the raffinate sludge sampling were that the coefficient
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of variation was equal to 657 and the acceptable error was
chosen at 20%. The t-value for 90% confidence level and 30
degrees of freedom was obtained from the student's t table as
1.66. Calculating the minimum necessary number of samples (n)

from these numbers:

(65)2(1.66)2/(20)?
29.10
Rounding up, n = 30

n

n

Since each of the pits contains, in effect, a different
statistical population, a coverage of 30 samples per pit was
desired to achieve the desired confidence. Consideration was
given to combining the sampling efforts for Pits 1 and 2, since
the pits were immediately adjacent to one another and the wastes
were deposited in both pits over a relatively short span of
time. However, review of the previously collected data showed
some variations in the concentrations of radiologic characters
between the two pits. Therefore, these pits were treated as
separate statistical populations, with 30 samples taken in each
of the four pits. Figure 3-1 exhibits the sample location
layout.

Field activities began with sampling of Pit 3 which
consisted of obtaining samples from nine locations. The number
of samples needed from each pit determined the number of
locations sampled due to varying depths in each pit. Locations

were selected for even distribution of each pit.

After sampling was completed for Pit 3, the operation moved
to Pit 4 where 18 locations were sampled. Due to a lack of
sludge in Pit 4 (shallower depth than estimated), the number of
samples was scaled down from 30 to 20. Subsequently the number
of samples for Pit 3 was increased from 30 to 59 since it

contained over half the total volume of sludge material. After
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sampling of Pit 4, the operation moved to Pits 1 and 2

respectively where six locations were sampled in each pit.

In January 1989, the second phase sampling of Pit 3 was

accomplished. Seven samples were collected from two locations.
In March 1989, the surface water contained in each pit was

sampled. The method of sampling from this operation is

contained in Section 3.6. Results are contained in Section 4.8.

3.2 SAMPLE COLLECTION

3.2.1"Sam§1e LoCatibﬁ Access

The samples were collected using a barge-mounted drilling
rig. The barge rig was maneuvered to specific sample locations
through the use of cables and two electric winches mounted on
the barge. Water had to be pumped from Pit 4 to Pits 1 and 2 to
the minimum level needed to float the barge. Due to the summer
drought, the water level above the sludge in these two pits
dropped to six inches. The depth of ponded water was increased
to two feet to float the barge. The sampling crew transferred
from barge to shore through the use of a 1l4-foot john boat
powered by a gasoline motor. Sample locations were located by
line-of-sight cross-reference between survey grid stakes on each

bank of the pits.

In the second phase sampling of Pit 3, a wooden platform
was constructed. The platform was pulled into position by a
truck driven on the berm. Samples were taken from two sample

locations in approximately six inches of water.
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3.2.2 Method of Collection

Samples were collected from the barge-mounted drilling rig
as mentioned above with the exception of the Phase II sampling
of Pit 3. The barge consisted of four steel sections with
dimensions of 15 feet by 7.5 feet by 4 feet. The sections were
connected together leaving a hole in the center from which to
obtain samples. Phase II sampling of Pit 3 was accomplished
from the wooden platform mentioned previously. A cathead and a
tripod of aluminum poles was used instead of a drilling rig to
reduce weight on the wooden platform. Undisturbed samples were
collected with a piston sampler, consisting of an outer tube and
a coaxial piston thdf'created a suction pressure within the
tube. The tube was two feet in length and three inches in
diameter and made from steel. The samples were obtained by
lowering a tube two feet- followed by lowering 10-inch PVC casing
around the tube to assure integrity of the hole. Bulk samples,
used for physical tests, were obtained by cleaning out a 10-inch'
PVC casing with a bailer. Samples at intervals of two feet were

taken continuously through the sludge from surface to clay.

Undisturbed samples were extruded from the tubes to a
stainless steel tray where pictures were taken. The sludge was
then placed in appropriate containers with the use of funnels,
spatulas, spoons and probes. Parafilm was wrapped around the

containers to prevent outside contamination of the containers.

3.2.3 Quantity/Containers/Preservatigq

Analysis of sludge materials required that samples be
properly packaged to maintain sample integrity. Table 3-1
details the chemical container types, volumes used and the
parameters tested as specified for different locations on
aliquots from each container. Finally, the table also lists the

method by which the samples were preserved.
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Table 3-1 Sample Contaimers Chemical Analysis

Parameters
Volatile Organics

Organics--Semi-
Volatile, Pesticides,
PCBs, Nitroaromatics,
Total Organic Carbon,
Total Organic Halogens
Cyanides, Phenols

Inorganics--Metals,
Radiologic, Ionic
Species

0il/Grease

CHEMSLUD/TXTJOANN

Containers
2-40ml vials

2-250ml1 wide-
mouth amber glass
jars

2-250ml1 wide-
mouth amber glass
jars

1-1000 ml wide-

mouth amber glass
jar

41

Preservatives

Refrigeration

Refrigeration

Refrigeration

Refrigeration




3.2.4 Decontamination of Sampling Equipment

Equipmént that could possibly influence the chemical or
radiologic character (either concentration or substance) of the
samples through direct or indirect contact was decontaminated
before and between uses. Each discrete undisturbed sample was
collected with a sampler that had been decontaminated with
pressure steam followed by a triple rinse with distilled water.
Other sampling equipment that could potentially come in contact
with the sample material was decontaminated with pressure steam
between sampling locations. The barge and drilling rig were
decontaminated with pressure steam following sampling in each
pit. The barge énd drilling rig were also rinsed as needed with
water from a tank placed on the barge. All equipment (funnels,
trays, etc.) used in transporting the sludge from the piston
tube to the sampling containers was washed with Alconox soap and
water followed by a rinse of water. The wooden platform was not

removed from the pit area.

The effectiveness of the decontamination was verified by
the following methods: 1) visual inspection of the sampling
components; 2) radiologic scan through the use of an alpha probe
or GM probe (as appropriate); and 3) periodic collection of

rinsate samples from the sampling tools.

3.2.5 Sample Container Labeling

All samples were assigned a specific number and all samples
were labeled. A description of the numbering system and field
report abbreviations is located in Appendix A of this report.
Information included on the labels was the site name and
address, sample number, sampling personnel and date. Following
completion of each label with the specific sample data, the
labels were taped with clear plastic to protect the information

and ensure that it remained legible.
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3.3 SAMPLE ANALYSIS

All sample analyses were performed according to industry
standard testing protocols. Sample analysis was performed by
metaTRACE, Inc. Specific testing methods are listed in Table
3-2 according to the parameters of interest in this study.

The four pits were treated as separate statistical
populations, due to suspected heterogeneity of sludge material.
A complete column of sample was collected at each location to

assess the degree of stratification of the waste materials.

of greateét'concérn with respect to high degrees of
variation are the semi-volatile organic compounds and their
impacts on liner compatibility. To date, no data had been
collected on the semi-volatile fraction from the raffinate pit
sludges. A breakdown of the numbers of samples and analyses
which were performed is given in Tables 3-3 through 3-8. A
detajiled list of analyses and detection limits can be found in

Appendix B.

Other parameters jnvestigated included CLP metals (plus
lithium, molybdenum and zirconium), volatile organics,
nitroaromatics, PCBs/pesticides, and inorganic anions (including
chloride, fluoride, nitrate and sulfate). Previous studies
investigated, to a very limited extent, the sludge's content of
metals (minus lithium, molybdenum and zirconium), and PCBs/
pesticides, as well as the presence of nitroaromatics and
inorganic anions in the supernatant waters. These studies
revealed occasional areas across the pits where concentrations
of metals (As, Ba, Cd, Pb, Hg, Ag) slightly exceeded detection
limits (as determined through EP toxicity tests). Molybdenum
was added because it might have been present as an impurity in
the yellow cake. Zirconium was added to accurately define its

presence, due to unreasonably high levels detected in the 1983
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TABLE 3-2 Sample Analysis Criteria

. Standard Method
Parameter of Analysis
Radiologic:
Uranium and Thorium EPA 520/5-84-006, Procedure QN-07
Radium EPA 600/4-80-032
Chemical:
Volatile Organics CLP SOW #WA-87-J002
Semi-Volatile Organics CLP SOW #KA-87-J002
PCBs CLP SOW #WA-87-J002
Pesticides CLP SOW #WA-87-J002
Metals (plus Li, Mo and 21) CLP SON #WA-87-K026
Nitroaromatics o EPA Method 609 and USATHAMA Methodolnay
Inorganic Anions - EPA Method 300.0
Cyanides CLP SWB46-9010
Phenols EPA Method 420.2
Physical:
Sludge Moisture Content ASTM D2216
Sludge and Solid Specific Gravity SMEWW Methnd 213F and ASTM DER4
Sludge Capillary Moisture ASTM D3152
Sludge Particle Size Analysis ASTM D427
Sludge Viscosity and Gel Strength See Note 1
Sludge Surface Charge Zeta Meter
Atterberg Limits ASTM 4318
Sludge Centrifuge Moisture Yield ASTM D425
Sludge Consolidation ASTM D2435
Sludge Phase Separation See Note 2
Note 1: Viscosity and Gel Strength

Note 2:

Viscosity was measured according to ASTM D4016. To measure gel strength,
the viscometer is turned off and the grout or sludge allowed to stand for
ten (]0) minutes.. The viscometer is then turned on at a low rate of shear
(5 s ° for a Fann viscometer) and the gel strength is read directly as

the maximum deflection on the scale.

Phase Separation

Phase separation, a measurement of drainable water, is determined by a
settling test in a 250-ml graduate cylinder. A sludge sample (200 ml) is
poured into the graduate and allowed to stand. Phase separation is
calculated as the volume of clear, drainable surface water divided by the
total initial volume X 100.
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TABLE 3-3 Pit 1 Sampling Paramete

rs

DEPTH
LOCATION 0 -2 2 - 4 4 - 6 6 - 8 8 - 10 10-12
ft ft. ft. ft. ft ft
1 -1 VN VN V N V N VN
S I S I S I S1I S I
P M P M P M PM P M
R R R R R
1 -2 VN VN V N V N VN
S I S I S I S I S I
PM P M P M M PM
R R R
1 -3 \ "V N V N V N V N
S S I S I S I S I
M P M M M M
R
1 -4 V N VN V N VN VN
S 1 s 1 S I S I S I
M M M M M
1 -5 S I S S I S I S I
M M M M
1 -6 S 1I S I S I S 1 5
OM OM oM OM 0
T X T X T X T X T X
V = VOLATILES
S = SEMI-VOLATILES
P = PCBs/PESTICIDES
M = METALS
N = NITROAROMATICS
I = INORGANIC ANIONS
R = RADIOLOGICAL
O = OIL/GREASE
T = TOTAL ORGANIC CARBON
X = TOTAL ORGANIC HALOGENS
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TABLE 3-4 Pit 2 Sampling Paramete

rs

DEPTH
LOCATION 0 -2 2 - &4 4 - 6 6 - 8 8 - 10 10 - 12
ft ft. ft. ft. ft. ft.
2 -1 VN VN VN VN V N
S I S I S I S 1I S I
P M PM PM PM PM
R R
2 -2 V N VN V N V N VN
S I S I s 1 S I S I
P M P M PM M P M
R R
2 -3 V N VN V' N V N V N
S I 51 S I S I S I
PM P M M M M
R
2 - 4 VN VN VN . \ \Y \'
S 1 S I S I
M M M
2- 5 S I S I S1I S I s I
oM OM M oM OM
T X T X T X T X T X
2- 6 S I S I S I S I S I s1I
M M M M M M
V = VOLATILES
S = SEMI-VOLATILES
P = PCBs/PESTICIDES-
M = METALS
N = NITROAROMATICS
I = INORGANIC ANIONS
R = RADIOLOGICAL
O = OIL/GREASE
T = TOTAL ORGANIC CARBON
X = TOTAL ORGANIC HALOGENS
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TABLE 3-5 Pit 3 Sampling Parameters Phase ]

UPPER MIDDLE LOWER
Depth 0-2 2-4 4-6 6-8& 8-10 10-12 COMP. COMP. COMP.
Location ft. ft. ft. ft. ft. ft.
v v N N
3-3 S 1 s 1 S 1
R R R R R R P M P P
v ] 1 v N
3-4 ¥ S 1 S 1
R R R R R P M P
v v N N
3-5 S 1 S 1
R R R R P X P M
v N
3-6 S 1 S 1
R R R R P M P
3-7 SNX © I0 0

3-8 v VN S

P 1 PS V1 PN

RM R RN R R
3-9 §1 v S1 v

R kM R R ¥ R R
3-12 Vi s1 S

P1
M ¥ NM S v

¥
V = VOLATILES 0 = OIL/GREASE
S = SEMI-VOLATILES T = TOTAL ORGANIC CARBON
P = PCBs/PESTICIDES X = TOTAIL, ORGANIC HALOGENS

M = METALS

N = NITROAROMATICS

1 = INORGANIC ANIONS
R = RADIOLOGICAL
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Table 3-6 Pit 3 Sampling Parameters Phase II

Depth 0-4 4-8 8-12 12-16
Location ft. ft. ft. ft.
3-1 VCH VCH VCH
SP1l Pl SPI SPI
¥R MR MR MRN
3-2 P1 VCE VPI
MR SP1 MRN
MR

V - Volatiles

S - Semi-Volatiles

P - PCBs/Pesticides

M - Metals

N - Nitroaromatics

I - Inorganic Anions

R - Radiological

0 - 0il/Crease

T - Total Organic Carbon
X - Total Organic Halogens
C - Cyanides

H - Phenols

CHEMSLUD/TXTJOANN - 48




TABLE 3-7 Pit 4 Sludge Sampling Parameters

DEPTH '
LOCATION 0 - 2 ft. 2 - 4 ft.
4 - 3 RSMI
VPN
46 - 4 RSHMI
VPN
4 - 5 RSMI
VPN
4L - 6 RSMI *R S M1
VPNOTX VPN
4 - 7 RSMI
VPN
T X -
4 - 8 *RSMI
VPN
4 - 9 RSMI
VPN
4 - 10 *R S M I RV
VPN
46 - 11 RSMI
VPN
4 - 12 RSMI
VPN
4 - 13 RSMI
VPN
4 - 14 RSMI
VPN
4 - 15 RSMI
VPN
4 - 16 RSMI
VPN
4 - 17 RSMI
VPN
4 - 18 *%R
4 - 19 YXR
V = VOLATILES I = INORGANIC ANIONS
S = SEMI-VOLATILES R = RADIOLOGICAL
P = PCBs/PESTICIDES 0 = OIL/GREASE
M = METALS T = TOTAL ORGANIC CARBON
N = NITROAROMATICS X =

* Two radiological samples collected
undisturbed and one bulk.
Radiological samples were aliquots
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TARLE 3-8 Sampling Summary Indicating Total Analyses on Sampling From
Each of the Raffinate Pits

Type of Analysis Pit 1 Pit 2 Pit 3 Pit 4 Total
# Locations 6 6 11 19 42
# Samples 33 32 59 21 145
Particle Size 7 2 7 4 15
Moisture Content 9 6 21 10 43
Specific Gravity 9 6 21 10 43
Phase Separation 9 6 21 10 43
Viscosity 9 6 21 10 43
Atterberg Limits 9 6 21 10 43
5-gal. composite o 23 15 49 10 92
Volatiles : - 20 21 23 17 81
Semi-Volatiles 30 29 23 16 98
PCBs/Pesticides 10 11 21 16 58
Metals 28 29 28 16 101
Nitroaromatics 20 18 15 16 69
Inorganic Anions 27 29 28 16 100
Radiological 9 5 41 22 77
De-con Rinsates * 2 2 1 1 6
Field Blanks * 2 1 1 1 5
Field Duplicates * 2 2 3 1 8
Total Organic Carbon 5 5 4 2 16
Total Qrganic Halogens 5 5 4 2 16
0il/Grease 5 4 4 1 14
Phenols 0 0 4 0 4
Cyanides 0 0 4 0 4

o,

For this table these parameters refer only to chemical analyses.
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BNI study. Lithium has been detected in two monitoring wells
near the pits, so lithium was added to the metals analysis list.

The number of analyses for PCBs/pesticides was scaled back
from thirty samples per pit to a total of 58 samples since some
analyses previously performed on the sludges for these compounds
indicated no presence above detection limits. Also, the number
of analyses for nitroaromatics was slightly decreased from thirty
samples per pit to a total of 69, because historical information
and preliminary sampling of the supernatant waters showed no
evidence of these compounds in pits. Cyanide analysis was
performed only in Phgse IT sampling of Pit 3 due to no known
eviderice that théy'wéféréﬁer used on the site. Sludge samples
were also analyzed for oil and grease, total organic halogens,
and total organic carbon to expand treatability studies. Samples
were analyzed in the Phase II sampling of Pit 3 for phenols.
Phenols are a degradation product of TNT.

3.4 QUALITY ASSURANCE MEASURES

All aspects of the site characterization, field
investigations and data collection conformed to the required
practices of the WSSRAP Remedial Investigation Quality Assurance
Project Plan (RIQAPP) (DOE, 1989). The RIQAPP presents the
policies, organizations, objectives, functional activities and
specific quality assurance (QA) and quality control (QC)
activities designed to achieve the data quality goals of WSSRAP.
Detailed below are the specific practices which were employed as
quality assurance measures during characterization of the wastes

in the raffinate pits.

The general QA objectives for analytical data were that data
of known and acceptable quality be provided. To provide a check
of the quality of the laboratory analytical data. a number of
blank, duplicate, and spiked samples were submitted to the
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analytical laboratory as per standard protocol for the CLP.

Blank samples were analyzed to check for container contamination
and the adequécy of field decontamination procedures. Duplicate
samples provided a check for sampling and analytical error.
Spiked samples were analyzed for recovery determination. The
frequency of submittal is detailed in the following sections. A
copy of the quality reports received from the lab may be found in
Appendix D. These reports present data from duplicate, blank and

spike analysis.

3.4.1 Field Blanks

One sample per each twenty samples collected was prepared as
a field blank by filling a sample container with distilled,
deionized water, exposed to the sampling environment to detect

accidental or incidental contamination.

3.4.2 Decontamination (Rinsate) Blank

One rinsate blank sample was prepared per every twenty
sludge samples collected. Following decontamination, rinsate
samples were prepared by rinsing the sampling apparatus with
distilled water and collecting the rinsate to check for residual

contamination on the sampling tools.

3.4.3 Blind Field Duplicates

One sample per every twenty samples collected for chemical/
radiological analysis was split and both samples analyzed by the
same laboratory to determine data reproducibility. These samples
were labelled with different sample numbers to disguise their

relationship.

CHEMSLUD/TXTJOANN 52




3.5 DATA DOCUMENTATION

3.5.1 Sample Transfer/Chain-Of-Custody Records

All raffinate pit samples leaving the Weldon Spring Site
were in Department of Transportation regulated and approved
containers. All sludge samples were handled and shipped
according to Environmental, Safety & Health (ES&H) Standard
Operating Procedure (sop) 2.03.10.

3.5.2 Field Reports

The'fiéld téchnical'representativé responsible for
monitoring field activities, as outlined in Standard Operation
Procedure numbers ENP-12 and ENP-18 (see Appendix A), filled out
a field activity report and made appropriate entries into the
field daily diary. Entries include date, time, sample number,
iocation sketch, physical description, analyses requested,
recovery and any problems encountered in obtaining the sample.
Logs of stratification breaks, color, texture, etc. were also

recorded for the undisturbed samples.

3.5.3 Photographs

Following extrusion from the sampling tool, all sludge
samples were photographed. A legible sample jdentification card

was placed in each frame to identify the sample in the picture.
3.6 PIT SURFACE WATER SAMPLING

To fully characterize the water contained in the raffinate
pits, a recent sampling series was performed. Sampling of
surface water was performed from a l4-foot john boat with the use
of a peristaltic pump. Water was collected from four locations

in each pit to make one composite sample. Two samples from each
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pit were composited. One sample was filtered by the lab before
analysis and one was not. An extra sample was collected near the
bottom of Pit 4 due to its greater depth. All samples were
analyzed for CLP metals plus lithium and molybdenum, while
radiological analysis was performed on the unfiltered samples.
Section 4.8 contains the results of these analyses.
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4 RESULTS

A listing of analytical results is presented in Appendix C
of this report. Each group of analytical parameters is
discussed in detail in the following sections. All
interpretations made in this report are based on analytical
results, field observations and past waste management
practices. Table 4-1 lists the main constituents with an

estimated total weight contained in the pits.
4.1 NITROAROMATICS

Sludge samples were analyzed for nitroaromatics using High
Performance Liquid Chromatography (HPLC) according to United
States Army Toxic and Hazardous Materials Agency (USATHAMA)
methodology. A list of the nitrocaromatic species and their
detecfion limits may be found in Appendix B. Nc detectable

levels of nitroaromatics were present in any samples collected.
4.2 TINORGANIC ANIONS

Sludge samples were analyzed for nitrite, nitrate, sulfate,
fluoride and chloride. Table 4-2 lists the lowest and highest
values, average values and standard deviation for each pit and
each anion. Elevated nitrate and sulfate levels were detected
in all the pits with Pit 4 having substantially lower
concentrations. Nitrite levels were elevated in all pits, with
the exception of Pit 4. Chloride levels were slightly elevated
in Pits 1, 2, and 3. Fluoride levels were only slightly
elevated, with the higher levels in Pit 4.

Elevated nitrite and nitrate levels are associated with
neutralized nitric acid which entered the pits during operation
of the WSUFMP. These results were expected based on previous
studies and knowledge of the process of the WSUFMP. |
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TABLE 4-2 RAFFINATE PIT ANIONS SUMMARY TABLE

NITRITE NITRATE SULFATE CHLORIDE FLUORIDE
ug/g ug/g ug’/g ug/g ug/g

RAFFINATE PIT 1

Lowest Value 114 7870 610 31.3 ND

Highest Value 1640 63207 7465 296 22.5

Average 477 .11 28753.29 4884.61 175.20 5.79

Standard Deviation 348.35 12314.14 1607.03 76.82 8.34
RAFFINATE PIT 2

Lowest Value . NDTT 2450 18 ND ND

Highest Value 688 76695 7683 87 19.9

Average 185.86 40382 .38 6079.45 39.7 2.37

Standard Deviation 230.06 26516.58 1338.37 27.56 5.46
RAFFINATE PIT 3

Lowest Value ND ND ND ND ND

Highest Value 715 39500 7820 124 51

Average 326.10 24554 .36 3456 .28 50.49 22.59

Standard Deviation 190.37 10640.42 2529.43 25.70 13.81 )
RAFFINATE PIT 4 )

Lowest Value ND ND ND ND ND

Highest Value 29.4 695 1800 26.1 165

Average 6.00 148 .24 373.17 7.33 40.98

Standard Deviation 9.00 229.72 ~ 487.78 6.97 33.58

ND - Not Detected
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Elevated sulfate levels probably originated as wastes from
yellow cake impurities removed by the solvent extraction
process. These elevated levels were also expected based on

previous studies and knowledge of the process of the WSUFMP.

Slightly elevated fluoride levels were found in the
raffinate pits. The presence of fluoride in the pits is due to
the reintroduction of magnesium fluoride into the digestion
phase of the process to recover entrapped uranium. Higher
levels of fluoride were found in previous studies. Since the
most recent investigation has been the most thorough and
complete when compared to previous studies, it is considered a
more reliable source. Due to the high solubility of fluoride,
it is believed that most of the fluoride left the site in
effluent streams. A simple mass balance using the amount of
uranium produced each year of operatlon can be used to estimate
the amount of fluorides generated each year. The reaction was

as follows:
UF4 + 2Mg=> U + 2 Mng

The WSUFMP processed about 16,000 tons of uranium
materials each year. This would have generated approximately
51,000 tons of fluoride over the 10-year period of operation.
This number represents the total quantity of fluorides which
would have been deposited in the pits. Were all the fluorides
to remain in the pits today, that number would represent 25% of
the total quantity of material which is presently in the pits.
This number is about four orders of magnitude above the levels

detected in fluoride analysis as seen in averages listed in

CHEMSLUD/TXTJOANN 58




Table 4-2. This tells us that almost all the fluoride left

through effluent streams (decant overflow) in soluble form.

Pits 1, 2 and 3 also contained slightly elevated levels of
chloride. This species is possibly lithium chloride which was

used on the site as an electrolytic salt.
4.3 VOLATILES AND SEMI-VOLATILES

It was expected that no organic chemical contamination from
volatile and semi-volatile fractions was present in the sludge;
however, a scan was performed to confirm their presence or
absence. A list of individual compbunds and elements as well as

detection limits is included in Appendix B.

Results of volatile analyses may be found in Appendix C.
Low levels of six compounds were detected by lab analysis of
sludge samples. Acetone and methylene chloride were found in
quality control blank samples as well as sludge samples
indicating that they are probably a result of lab |
contamination. Quality control results containing blank sample

analyses can be found in Appendix D.

One measurement of 8 ppb of 1-2 Dichloropropane over a
detection limit of 5 ppb was detected at one location in Pit 2;
1-2 Dichloropropahe'is used in insecticide sprays and also as a
solvent. It is not known where this contaminant originated, but
it is probable that insecticide spraying around the pits was the

source.

~ Low levels of toluene were found in sample analyses from
one sample location in Pit 2 and one sample location in Pit 3.
Low levels of 2-Butanone were found in sample analyses from one
sample location in Pit 1 and one sample location in Pit 3. It

is not known where this solvent contamination orginated, but it
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is suspected that lab contamination from sample analysis was the

source.

Low levels of benzene were found in sample analyses from
Pits 1, 2, and 3. One level at the detection limit and one level
slightly over the detection limit were found in sample analyses
from two locations in Pit 3. Pit 1 sample analyses detected
levels from 10 of 20 locations sampled with a range of 6 to 30
ppb. Pit 2 sample analyses detected levels from 16 of 21
locations sampled with a range of 7 to 88 ppb. Although the
source of this contamination is unknown, lab contamination is

suspected here also due to their common lab use.

Results of semi-volatile analyses above detection limits
can also be found in Appendix C. Low levels of
bis(2-ethylhexyl) phthalate were detected in lab sample analyses
from 2 locations in Pit 1 and three locations in Pit 4. Low
levels of di-n-butylphthalate were detected in lab sample
analyses from four locations in Pit 1 and one location in Pit
3. Sample analysis detected no semi-volatile contamination
above detection limits from Pit 2. The two phthalates detected
in the pits were also detected in blank samples suggesting that

they are a result of lab contamination.
4.4 METALS

Raffinate pit sludge samples were analyzed for CLP metals
plus lithium, molybdenum and zirconium. The results of these
analyses by pit are presented in Appendix C of this report.
Table 4-3 is a metals summary table presenting the lowest and
highest values, average values and standard deviations for each
pit. Raffinate pit sample analyses showed varying amounts of
metals. Pit 1 analyses showed values above detection limits for
all metals analyzed except lithium. Pit 2 analyses showed

values above detection limits for all metals analyzed except
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potassium and selenium. Pit 3 analyses contained levels above
detection limits for all metals analyzed. Pit 4 analyses
contained values above detection limits for all metals analyzed
except silver. Pit 4 in general contained lower amounts of

metals than the other pits.

High levels of calcium were found in sample analyses for
all four pits. Lime (calcium carbonate) was used to neutralize
the acidic process waste before the wastes were sldrried to the
raffinate pits. This lime use at the feed materials plant
contributed to the elevated levels of calcium present in the

four pits.

Levels of magnesium were detected in sample analyses for
all four pits. From the final process stage. magnesium fluoride
slag was redissolved with yellow cake feed material to recover
unreacted uranium. This is believed to be the source of
magnesium in the pits. As with the fluoride analysis, magnesium
levels were lower than expected and it is believed that most of
the magnesium was discharged from the pits in the decant water
stream. A simple mass balance can be used to estimate the
amount of magnesium sent to the pits each year. The reaction is

as follows:
UF4 + 2 Mg->U + 2 Mg FZ

As mentioned in Section 4.2, the WSUFMP processed about
16,000 tons of uranium materials each year. This would have
generated approximately 33, 000 tons of magnesium over the
10-year period of operation. This number represents the total
quantity of magnesium which would have been deposited in the
pits. Were all the magnesium to remain in the pits today, that
number would represent about 16% of the total quantity of
material which is presently in the pits. This number is about

two orders of magnitude above the levels detected in magnesium
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analysis as seen in averages listed in Table 4-3. The majority
of magnesium appears to have been discharged with the effluent
streams (decant overflow) with the fluorides, although to a less

extent, due to the lower solubility of magnesium.

Lithium was detected in lab analyses from Pits 2, 3, and
4. It is probable that lithium levels detected in monitoring
" wells near the pits is a result of contamination from the pits.
The lithium is believed to be a result of lithium chloride used
as an electrolytic salt at the WSUFMP.

Levels of barium were found in sludge analyses for all four
pits. Barium fluoride which was believed to be used as a radium
coprecipitate or electrolytic salt at the WSUFMP is believed to

be the source of this contamination.

High levels of sodium were detected in sludge analyses for
all four pits. The sodium is believed to come from sodium
carbonate which was used in the solvent treatment process at the
WSUFMP.

Potash was used in the pilot scale buildings and various
other facets of the operation and this probably explains the
elevated potassium levels. The other metals are probably a

result of impurities in the original ore processed at the WSUFMP.
4.5 PCBs/PESTICIDES

Sludge samples were analyzed for PCBs/pesticides. A list
containing individual parameters and detection limits may be
found in Appendix B. Ten of the fifty-eight samples analyzed
could not be validated and were not used. It is believed,
however, that the remaining sample results contain enough
information to characterize the sludge for PCBs/pesticides.

Results of detected PCBs/pesticides may be found in Appendix C.
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Seven samples from Pit 1 and five samples from Pit 2 were
analyzed and deemed valid. Two samples from Pit 1 and one
sample from Pit 2 had low levels of the pesticide 4,4 DDE
detected in analyses. One sample from Pit 1 had a level of
26 ppb beta-BHC, another pesticide, detected in sample
analyses. There were no PCBs detected in sample analyses from
Pit 2. Two samples from Pit 1 had levels slightly above
detection limits of the PCB Aroclor 1248 and one had similar
levels of the PCB Aroclor 1254 detected in sample analyses.

Twenty-one samples from Pit 3 and fifteen samples from Pit
4 were analyzed and deemed valid. No samples from Pits 3 and 4
had detectable levels of pesticides found in analyses. Aroclor
1248 was detected in one sample and Aroclor 1254 was found in
three in sample analyses from Pit 3. Levels of Aroclor 1248
ranging from 424 to 1,637 ppb were found in three samples and
Aroclor 1254 in six samples ranging from 170 to 1,300 ppb were
detected in sample analyses from Pit 4. These were the highest
levels of PCBs detected in the pits.

The source of the detected pesticides is unknown, but
insecticides used in the area are suspected. The source of the
low levels of PCBs is believed to be PCB-contaminated oil used

in transformers on the site.
4.6 MISCELLANEOUS

Raffinate pit sludge samples were analyzed for oil and
grease, total organic halogens and total organic carbon.

Results of these analyses are contained in Appendix C.
As expected, no levels above detection limits resulted from

total organic halogen analyses. No evidence exists linking the

site with halogens.
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All samples analyzed had detectable levels of oil and
grease and these levels ranged from 0.12 to 0.94 percent. These
levels were expected and are believed to be a result of tributyl
phosphate (TBP) contamination from the solvent extraction
process used at the WSUFMP. During sampling the sludge had an
0oily texture with coler ranging from white to dark red to dark
yellow. This supports the TBP conclusion, since it is a yellow

viscous fluid used as a solvent.

Total organic carbon (TOC) concentrations ranged from 605
to 2646 ug/g. The TBP contamination is also believed to be the
main contribution to the TOC levels detected in the pits. The
algae and decaying organic matter in the pits could also
contribute to this. The TOC values are in general one order of
magnitude less than the oil and grease values. This is probably
due to sodium carbonate which was used in the solvent extraction
process of the WSUFMP or calcium carbonate used to neutralize
the acidic process waste before it entered the raffinate pits.

Carbonates are known to cause interference in TOC analysis.
4.7 CYANIDES AND PHENOLS

Four samples were collected from Pit 3 and analyzed for
cyanides and total phenols. No‘cyanides were detected as was
expected since there is no known record of cyanides being used
at the site.

Phenols were detected in three of the four sample analyses
with a range of 50 ppb to 160 ppb. These levels are near the
detection limit of 50 ppb. Phenols are a common set of
compounds. Due to the extremely low levels detected in our
samples, phenols contamination of the sludge is deemed

insignificant.
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4.8 PIT SURFACE WATER RESULTS

Table 4—4 contains the results of pit water analyses. A
comparison of the total water samples to the filtered water
samples suggests that the pit water contains some small amounts
of suspended metals. Sixteen of the 25 metals analyzed were
detected in at least one of the pits. Most of the metals are
expected to exist as solids in the sludge. A detailed
description of where these metals originated may be found in
Section 4.4. The pit water samples had levels of molybdenum
detected at near or above the sludge sample analyses. The
molybdenum is belieyed_to have originated as an impurity in the
original ore prbéesséd at the WSUFMP. The analysis of the
filtered sample for Pit 1 revealed levels below detection limits
for calcium, lithium, magnesium and potassium. These levels are

believed to be false negatives and attributed to lab error.
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5 CONCLUSIONS

This investigation was designed to provide a summary of
data necessary to fully characterize the wastes contained in

Weldon Spring Raffinate Pits.

Several preliminary conclusions can be made from the data

presented in this report. These conclusions are:

the

1. Sample analyses indicate no nitroaromatic contamination in
the raffinate pits.

2. There appears.td be contamination in the pits from all
inorganic anions and metals analyzed for.

3. In general, Pit 4 had lower detectable levels of anions and
metals as shown by sample analysis. Pit 4 also has the
lowest volume of sludge.

4. The sludge appears to be homogenous with respect to metals

and anion contamination even though the range may be wide

for individual chemicals. Pit 4 appears to be the only pit

with great inhomogeneity.

5. There appears to be no contamination from semi-volatile

compounds as indicated by sample analyses.

6. There appears to be no contamination from cyanides shown by

sample analyses.
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APPENDIX A

WSSRAP RAFFINATE PIT SAMPLE NUMBERING SYSTEM
AND WSSRAP RAFFINATE PIT SAMPLE FIELD REPORT ABBREVIATIONS
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WSSRAP RAFFINATE PIT SAMPLE NUMBERING SYSTEM

SAMPLE NUMBERING SYSTEM: SD-3101-0002-V-A-MS

1. Indicates the sample type, ie. SD refers to Sediment (See
SOP No. 4.01.01 page 2).

2. Indicates the location number, pit number and sample
location number, ie. 3 refers to the raffinate pits, 1 refers
‘to Pit 1 and 01 refers to sample location 1 (see SOP No.
4.01.01 page 2).

3. Indicates the upper and lower limits of the sample interval,
ie. sample interval is between 0 and 2 ft. (see SOP No.
4.01.01 page 4).

4. Indicates the category of analysis:

V=Volatile
0=0Organic
I=Inorganic
B=Bulk
P=Physical
R=Radiological

5. Indicates the container number:
A=First of two containers per sample
B=Second of two containers per sample
C=One container per sample

6. Indicates QA/QC samples:

MS=Matrix Spike
MD=Matrix Duplicate

\
|
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FD=Field Duplicate
FC=Field De-Con Rinsate

EA=-EPA Samples

Notes:

1. Note the following composite

SD-3100-0010-P
SD-3200-0010-P
SD-3300-0010-P
SD-3400-0010-P
SD-3000-0014-P

2. Note U.C.=Upper

M.C.=Middle Composite

L.C.=Lower

Composite
Composite

Composite

Composite

Composite

Composite

Composite

of

samples:

Pit
Pit
Pit
Pit
All

4
Pits

3. Note the abbreviations used in the sample numbering system

may not correspond to those used in the field report (See
WSSRAP Raffinate Pit Sample Field Report Abbreviations).
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WSSRAP RAFFINATE PIT SAMPLE FIELD REPORT ABBREVIATIONS
FIELD REPORT ABBREVIATIONS:

Sample Type:
U=Undisturbed
D=De-con Rinsate .
B=Field Blank
Bu=zBulk
Ph=Physical

Z=Particle Size ASTM D422
W=Moisture Content ASTM D2216
G=Specific Gravity SMEWW Method 213E & ASTM
D854
H=Phase Separation Settling Test
C=Viscosity ASTM D4016
A=Atterberg Limits ASTM 4318
So=Solidification
V=Volatile Organics CLP SOW #WA-87-3002
S=Semi-Volatiles CLP SOW #WA-87-J002
P=PCBs/Pesticides CLP SOW #WA-87-J002
M=Metals CLP SOW #WA-87-K026
N=Nitroaromatics EPA Method 609 &
USATHAMA Methodology
I=Inorganic Anions EPA Method 300.0
R=Radiological EPA 520/5-84-006,
Procedure 00-07 and
EPA 600/4-80-032
0=0il/Grease
T=TOC
X=TOX
Y=Centr.Mois.Yield ASTM D425
E=Capillary Moisture ASTM D3152

Analysis:
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F=Surface Charge Zeta Meter
J=Consolidation ASTM D2435

Ship To: MT=Meta TRACE
CH=Chen & Associates
ORNL=0Oak Ridge National Laboratory
SITE-Weldon Springs Site Radiation Control

* Note that the abbreviations used in the field report may not

correspond to those used in the sample numbering system (See
WSSRAP Raffinate Pit Sample Numbering System).
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EXAMPLE

WSSRAP RAFFINATE PIT SLUDGE BOREHOLE LOG

SITE ID: ' §D3202 GRID ID: V, A2 +30

SAMPLING METHOD: PISTON SAMPLER WITH 24IN. SHELBY TUBE
pate: 9-H-88

starTING TIME: (352 ENDING TIME: _[023
FIELD REP.: M . WILLIAMS

SAMPLE SAMPLE VISUAL
INTERVAL RECOVERY CLASSIFICATION
(FT) (IN) (STRAT. BREAKS, COLOR, TEXTURE, ETC.)

- L 400 B“ SdndY'bfmk$ apart 225ty 5 fes b - bosds

0-2 - 9 4 L S—l;")- bodzm boot banl\’{ pH‘Sﬂnﬂ‘-‘lSkAJﬁLL bards -
haM o sk red o light reddish b rewen y médom

ﬂﬁ;ﬂ?ﬁi%ﬂifﬂi matst

top L soft and maist; dsturbed bedding plnes -

2-4 Jonnish brewn from” L o the bcbf"\’\ir\.LFum\.,M
QA’ pale | inch bands; 10" + 24~ color adds o [l fle rec

ont. laht coloved band at 13- soft molding ¢ fzxtove.

Light brown “"/‘-"#1‘ red fhr ‘\Q.Jf] Solf'f' mest anc
4-6 02{4 5+7¢K/d(‘ bartly Jisblﬁwgldbk bands; ant lighd cornl

colored bend at 77’y 4 qrunish biown band at 1"

top v SAt,dsturbed planes; tans and liqut bioen
6-8 4— 4Urning P f(dd!ih brown at IL": I.qk.'f fan to wiut

v ]
k- loand ot ¥ qry band a+ botni | pinkish band
phav of =y bffmds at 20", 5{'(4’?4\1, come wiat ShF

47" sample SHff erd dense ,a h#Tc st1eky ; slightl
8-10 24 S-h‘to#gd ,'/9—/0' banded shades of red —-zi re_&l
16-12 3—3 barng at 17"‘- o qro.nu/@r band at (’“) viry +h'n

1 unch (‘[5-\/ 4o and brown bands at 34" ; brown bZr\ + 40

COMMENTS : 2fr woter fulk &mplt done 4-23-%%




paTe: 9-21-58
LOCATION:

SAMPLE
NUMBER

. NS5
SD-3202-0002-R-C
SD-3202-0002-V-A
SD-3202-0002-V-B
SD-3202-0002-0-A
SD-3202-0002-0-B
SD-3202-0002-I-A
SD-3202-0002-I-B
SD-3202-0002-V-A-FB B
SD-3202-0002-V-B-FB B

:

0
-3
5
g
)
4
1o
]
H
B

addcdaca

STARTING TIME: (A09

c

SD-3202-0204-1I-C
SD-3202-0204-V-A
SD-3202-0204-V-B
SD-3202-0204-0-A
SD-3202-0204-0-B
SD-3202-0204-I-A
SD-3202-0204-I-B

STARTING TIME: 0325

SD-3202-0406-R-C
SD-3202-0406-V-A
SD~3202-0406-V-B
SD-3202-0406-0-A
SD-3202-0406-0-B
SD-3202-0406~I-A
SD-3202-0406-1-B

STARTING TIME: (44)

SD-3202-0608-I-C
SD-3202-0608-V-A
SD-3202-0608-V-B
SD-3202-0608-0-A
SD-3202-0608-0-B
SD-3202-0608-I-A
SD-3202-0608-I-B

STARTING TIME: [

SD-3202-0810-R-C

SD-3202-0810-V-A
SD-3202-0810-V-B
SD-3202-0810-V-A-MS. U
SD-3202-0810-V-B-MS U
SD-3202-0810-V-A-MD U
SD-3202-0810-V-B-MD U

caccccaccac cocacgac acaccacca

caa

SD-3202-0810-0-A U -

SD-3202-0810-0-B U
SD-3202-0810-0-A-MS U

SAMPLE
TYPE

EXAMPLE

WSSRAP RAFFINATE PIT SLUDGE SAMPLING FIELD REPORT

PIT 2 SD3202

SIZE (ml)

IDEAL ACTUAL

FIELD REP.:

GRID #:jﬁég&lgo

DEPTH

(ft)  ANALYSIS

]
Q

0-2'

s
‘

-

- -

L
)

e < o llee

- W W~

AHHNNS S

b

HHNONSS D

- % w =

2y

KDo

40

29

250

22D

250

Ao

HHOO<S S

.E
e
[}
o

bbbl bl

p2

s
.anm<:<<1<<¢<
" 0 *d

222

M. wiuiams

SHIP
TO

ENDING
SITE

CEEEEEEE

td
z
o
H
2
@

CEEEEE

MT

ENDING
SITE

53

MT

333

ENDING

3535533

ENDING
SITE

SEEEEEEEE

COMMENTS

||

TIME

Hx

|

TIME: 0§ 3

TIME: O15°

oJ
e

TIME: {D




46 sy -3oop-oce2- B-C
14% SD-Baw—oamuﬁﬁ—c 55A L“ﬁ
1659 oD 3207 -04Ck - Bp-C 5
150 sb—saoa-ow@-.B—a 5 gl
44 67)'5209'0810-3—0

L4

EXAMPLE

WSSRAP RAFFINATE PIT SLUDGE SAMPLING FIELD REPORT

/
SD-3202-0810-0-B-MS U 250 P %-1/l9 s,p,N
;D-3202-0810-0-A-MD U 250 - " S,P,N
SD-3202-0810-0-B-MD U 250 v s,P,N
SD-3202-0810-I-A U 250 - : IM
SD-3202-0810-I-B U 250 7 7 I
SD-3202-0810-I-A-MS U 250 2 . IM
Sp-3202-0810-I-B-MS U 250 — = I'M
SD-3202-0810-I-A-MD U 250 v - I
SpD-3202-0810-I-B-MD U 250 750 g4 IM

550l el 00 S
544l [t gal 46" S

56“ (6 aal %'lo" Seo
6D'3909~- 1619 - B-C 5?41

EEEEEEEE




APPENDIX B

INDIVIDUAL PARAMETERS AND DETECTION LIMITS FOR VOLATILES,
SEMI-VOLATILES, PCBs/PESTICIDES, METALS, NITROAROMATICS,

INORGANIC ANIONS, UIL AND GREASE, TOTAL ORGANIC HALOGENS,
TOTAL ORGANIC CARBON, CYANIDES AND PHENOLS ANALYSES.
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(REF: US EPA CONTRACT LABORATORY PROGRAM STATEMENT OF WORK, 1984)

Hazardous Substance List (HSL) and
Contract Required Detection Limits (CRDL)¥*

DETECTION LIMITS*

LOW WATER®  LOW SOIL/SEDIMENT®
VOLATILES CAS NUMBER ug/t ug’/kg
1. Chloromethane 76-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
G. Chloroethane L 75-00-3 10 10
5. Methylene Chloride ’ 75-09-2 5 5
6. Acetone 67-66-1 10 10
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroethene 75-35-4 5 5
9. 1,1-Dichloroethane 75-35-3 5 5
10. trans-1,2-Dichloroethene 156-60-5 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-36-5 5 5
19. 1,2-Dichloropropane 78-87-5 5 5
20. trans-1,3-Dichloropropene 10061-02-6 5 5
21. Trichloroethene 79-01-6 5 5
22. Dibromochloromethane 126-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
2G6. Benzene 71-643-2 5 5
25. cis-1,3~-Dichloropropene 10061-01-5 5 5
26. 2-Chlorethyl Vinyl Ether 110-75-8 10 10
27. Bromoform 75-25-2 5 5
28 . 2-Hexanone 591-78-6 10 10
29. 4-Methyl-2-Pentanone 108-10-1 10 10
30. Tetrachloroethene’ 127-18-6 5 5
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Hazardous Substance List (HSL) and
Contract Required Detection Limits C(CRDL )%

DETECTION LIMITS¥

LOW WATER®  LOW SOIL/SEDIMENT®
VOLATILES CAS NUMBER ug/L ug/kg
31. Toluene 108-88-3 5 5
32. Chlorobenzene 108-90-7 5 5
33. Ethyl Benzene 100-41-6 5 5
34. Styrene ‘ 100-92-5 5 5
35. Total Zylenes 5 5

8 Medium Water Contract Required Detection Limits (CRDL) for Volatile HSL Compounds

are 100 times the individual Low Hater CRDL.

Medium Soil/Sediment Contract Reauired Detection Limits (CRDL) for Volatile HSL
Compounds are 100 times the individual Low Soil’/Sediment CRDL.
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DETECTION LIMITSX d
LOW WATER® LOW SOIL/SEDIMENT

SEMI-VOLATILES CAS NUMBER ug/L ug/kg
36. Phenol 108-95-2 10 330
37. bis(2-Chlorethyl) ether 111-46-4 10 330
38. 2-Chlorophenol 95-57-8 10 330
39. 1,3-Dichlorobenzene 561-73-1 10 330
0. 1,64-Dichlorobenzene 106-66-7 10 330
41. Benzyl Alcohol 100-51-6 10 330
2. 1,2-Dichlorobenzene 95-50-1 10 330
3. 2-Methylphenol 95-48-7 10 330
G4 . bis{2-Chloroisopropyl) ether 39638-32-9 10 330
65. G-Methylphenol 106-44-5 10 330
46 . N-Nitroso-Dipropylamine 621-646-7 10 330
47 . Hexachloroethane 67-72-1 10 330
68. Nitrobenzene 98-95-3 10 330
49. Isophorone 78-59-1 10 330
50. 2-Nitrophenol 88-75-5 10 330
51. 2,4-Dimethylphenocl 105-67-9 10 330
52. Benzoic Acid 65-85-0 50 1600
53. bis(2-Chloroethoxy) methane 111-91-1 10 330
5. 2,4-Dichlorophenol 120-83-2 10 330
55. 1,2,64-Trichlorobenzene 120-82-1 10 330
56. Naphthalene 91-20-3 10 330
57. 4-Chloroaniline 106-47-8 10 330
58. Hexachlorobutadiene 87-68-3 10 330
59. 4~-Chloro-3-methylphenol

(para-chloro-meta-cresol) 59-50-7 10 330
60. 2-Methylnaphthalene 91-57-6 10 330
61. Hexachlorocyclopentadiene 77-47-6 10 330
62. 2,6,6-Trichlorophenol 88-06-2 10 330
63. 2,6,5-Trichlorophenol 95-95-4 50 1600
66. 2-Chloronaphthalene 91-58-7 10 330
65. 2-Nitroaniline 88-74-49 50 1600
66. Dimethyl Phthalate 131-11-3 10 330
67 . Acenaphthylene 208-96-8 10 330
68. 3-Nitroaniline 99-09-2 50 1600
69. Acenaphthene 83-32-9 10 330
70. 2,6-Dinitrophenol 51-28-5 50 1600
71. 4-Nitrophenol 100-02-7 50 1600
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DETECTION LIMITSx
LOW WATERS LOW SOIL/SEDIMENT

SEMI-VOLATILES CAS NUMBER ug/L ug/kg
72. Dibenzofuran 132-64-9 10 330
73. 2,49-Dinitrotoluene 121-14-2 10 330
76. 2,6-Dinitrotoluene 606-20-2 10 330
75. Diethylphthalate 86-66-2 10 330
76. 6-Chlorophenyl Phenyl ether 7005-72-3 10 330
77. Fluorene 86-73-7 10 330
78. 64-Nitroaniline . Cen - 100-01-6 50 1600
79. 64,6-Dinitro-2-methylphenol 534-52-1 50 1600
80. N-nitrosodiphenvlamine 86-30-6 10 330
81. 6G-Bromophenyl Phenyl ether 101-55-3 10 330
82. Hexachlorobenzene 118-76-1 10 330
83. Pentachlorophenol 87-86-5 50 1600
84. Phenanthrene 85-01-8 10 330
85. Anthracene 120-12-7 10 330
86. Di-n-butylphthalate 86-76-2 » 10 330
87. Fluoranthene 206-446-0 10 330
88. Pyrene 129-00-0 10 330
89. Butyl Benzyl Phthalate 85-68-7 10 330
90. 3,3'-Dichlorobenzidine 91-94-1 20 660
91. Benzo(alanthracene 56-55-3 10 330
92. bis(2-ethylhexyl)phthalate 117-81-7 ' 10 330
93. Chrysene 218-0)-9 10 330
94. Di-n-octyl Phthalate 117-84-0 10 330
95. Benzo(b)fluoranthene 205-99-2 10 330
96. Benzo(k)fluoranthene 207-08-9 10 330
97. Benzo(alpyrene 50-32-8 10 330
98. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
99. Dibenz(a,h)anthracene 53-70-3 10 330
100. Benzo(g,h,i)perylene 191-264-2 10 330

Medium Water Contract Required Detection Limits (CRDL) for Semi-volatile HSL
Compounds are 100 times the individual Low Water CRDL.

Medium Soil’/Sediment Contract Required Detection Limits (CRDL) for Semi-volatile HSL
Compounds are 60 times the individual low Soil’/Sediment CRDL.
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DETECTION LIMITSX

LOW WATER®  LOW SOIL/SEDIMENT'

PCBs/PESTICIDES CAS NUMBER ug’/L ug/kg
101. alpha-BHC 319-864-6 0.05 8.0
102. beta-BHC 319-85-7 0.05 8.0
103. delta-BHC 319-86-8 0.05 8.0
104. gamma-BHC (Lindane) 58-89-9 0.05 8.0
105. Heptachlor 76-66-8 0.05 . 8.0
106. Aldrin 309-00-2 0.05 8.0
107 . Heptachlor Expoxide-. .- . 1024-57-3 0.05 8.0
108. Endosulfan I 959-98-8 0.05 8.0
109. Dieldrin 60-57-1 0.10 16.0
110. 4,4'-DDE 72-55-9 0.10 16.0
111. Endrin 72-20-8 0.10 16.0
112. Endosulfan II 33213-65-9 0.10 16.0
113. 4,4'-DDD 72-54-8 0.10 16.0
114. Endosulfan Sulfate 1031-07-8 0.10 16.0
115. 4,6'-DDT 50-29-3 0.10 16.0
116. Endrin Ketone 53694-70-5 0.10 16.0
117. Methoxychlor 72-63-5 0.5 80.0
118. Chlordane 57-7464-9 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0
120. AROCLOR-1016 126764-11-2 0.5 80.0
121. AROCLOR-1221 11104-28-2 0.5 80.0
122. AROCLOR-1232 11141-16-5 0.5 80.0
123. AROCLOR-1242 53469-21-9 0.5 80.0
124. AROCLOR-12438 12672-29-6 0.5 80.0
125. AROCLOR-1254 11097-69-1 1.0 160.0
126. AROCLOR-1260 11096-82-5 1.0 160.0

e Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL Compounds
are 100 times the individual Low HWater CRDL.

f Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Pesticide HSL
compounds are 15 times the individual Low Soil/Sediment CRDL.

* Detection limits listed for soil/sediment are based on wet weight. The detection
limits calculated by the laboratory for soil/sediment, calculated on dry weight
basis, as required by the contract, will be higher.

%% Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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E1EMENTS PETERMINED BY INDUCTIVELY COUPLED
PLASMA FMISSION OR ATOMIC ABSORPTION SPECTROSCOPY

CONTRACT REQUIRED

DETECTION LEVEL 1,2

ELEMENT (pg/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium S o 5000
Chromium : g 10
Cobalt ’ 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20
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OTHER METALS

DETECTION LIMIT

METAL ne/s
Lithium 5
Molybdenum 4
Zirconium 20
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PARAMETERS & DETECTION LIMITS

2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotecluene
Nitrobenzene
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Nitrite
Nitrate
Sulfate
Chloride
Fluoride

0il and grease

Total Organic Halogens

Total Organic Carbon
Cyanide
Phenols

CHEMSLUD/TXTJOANN

NITROAROMATICS

INORGANIC ANIONS

MISCELLANEOUS

.2 ng/g
.75 pg/g
.41 pg/g
.44 pg/g
.57 pg/s
.9 ug/s

OCOH+—=OH-

-5 pg/e
.5 pe/s8
.0 pg/e
.25 pg/g
.25 ng/g

He~0nOO

Percent

10 pg/s
10 pg/g
0.25 pg/g
0.05 pg/eg




APPENDIX C |

RESULTS OF INORGANIC ANION, VOLATILES, SEMI-VOLATILES, METALS,
PCBs/PESTICIDES, OIL AND GREASE, TOTAL ORGANIC HALOGENS, TOTAL
ORGANIC CARBON, CYANIDES AND PHENOLS ANALYSES PERFORMED ON
RAFFINATE PIT SLUDGE.
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RAFFINATE SLUDGE ANIONS RESULTS

PIT ]

SAMPLE 1D DATE NITRITE NITRATE SULEATE CHLORIDE FLUORIDE

SAMPLED 0.5 UG/G 0.5 UG/G n.5U6/G  1.25U6/G  1.25 UG/G
S$D-3101-0002-1  09/12 24] 8560 5840 138 ND
SD-3101-0204-1  09/12 187 8740 4710 136 ND
SD-3101-0406-1  09/12 342 22660 4740 191 8
§D-3101-0608-1  09/12 820 31390 5090 219 ND
SD-3101-0810-1  09/12 882 34500 5250 237 ND
SD-3102-0002-1  09/12 435 7870 8540 280 ND
SD-3102-0204-1  09/12 780 16120 610 140 ND
SD-3102-0406-1  09/12 1640 23030 5140 154 ND
SD-3102-0608-1  09/12 1250 28130 4470 150 ND
S§D-3102-0810-1  09/12 570 31400 4590 160 18.9
.SD-3103-0204-1 -. 09/14 . : KKK] 29830 3700 283 ND
SD-3103-0406-1.  09/14 360 31470 4950 296 ND
SD-3103-0608-1  09/14 420 38550 5160 207 21
SD-3103-0810-1  09/14 535 37710 4980 289 ND
SD-3104-0002-1  09/13 150 10570 1250 125 \D
SD-3104-0204-1  09/13 114 30331 7230 194 9.1
SD-3104-0406-1  09/13 257 31430 5220 28] ND
SD-3104-0608-1  09/13 307 38000 5030 195 ND
SD-3104-0810-1  09/13 351 31460 5190 182 ND
SD-3105-0002-1  09/08 463 17588 nai 31.3 17.1
S§D-3105-0406-1  09/08 628 51492 7465 38.4 21.1
SD-3105-0608-1  09/08 554 63207 6302 86.2 26.0
SD-3105-0810-1  09/08 114 38862 5485 37.1 19.8
SD-3106-0002-1  09/13 170 16760 1750 205 ND
SD-3106-0204-1  09/13 186 31430 2920 213
SD-3106-0406-1  09/13 172 31450 5430 195
SD-3106-0608-1  09/13 337 29830 4800 193 -

ND - NOT DETECTED
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RAFFINATE SLUDGE ANIONS RESULTS

PIT 2
SAMPLE ID DATE NITRITE NITRATE SULFATE CHLORIDE FLUORIDE
SAMPLED 0.5 UG/G 0.5 UG/G 0.5U6/6  1.25UG/G  1.25 UG/G
§D-3201-0002-1  09/15 41.4 5315 1373 9.9 7.6
SD-3201-0204-1  09/15 ND 25948 5970 3.7 7.6
SD-3201-0406-1  09/15 ND 68623 5868 67.9 10.6
SD-3201-0608-1  09/15 27.6 53893 5555 68.1 19.9
SD-3201-0810-1  09/15 633 62753 6030 68.1 19.8
SD-3202-0002-1  09/22 18.9 2648 7303 6 ND
SD-3202-0204-1  09/22 142 19588 6650 17.5 ND
S§D-3202-0406-1  09/22 505 45083 6220 70.3 ND
SD-3202-0608-1  09/22 505 72275 6028 87 ND
SD-3202-0810-1  09/22 585 69005 6198 70.7 ND
§D-3203-0002-1-" 09/21 26.8 5010 7683 6.4 3.2
SD-3203-0204-1  09/21 142 27163 6278 17 ND
SD-3203-0406-1  09/21 ND 48288 5620 56.3 ND
SD-3203-0608-1  09/21 ND 65743 5560 6.7 ND
SD-3203-0810-1  09/21 538 76638 6078 170.2 ND
S§D-3204-0002-1  09/15 22.4 2450 7445 7.8 ND
SD-3204-0204-1  09/15- 140 13190 4785 30.2 ND
SD-3204-0406-1  09/15 140 24585 6270 37 ND
S$D-3205-0002-1  09/21 2] 3320 7640 7.2 ND
SD-3205-0204-1  09/21 13] 16880 18 ND ND
SD-3205-0406-1  09/21 143 33978 6723 30.5 ND
SD-3205-0608-1  09/21 600 48375 6295 70.4 ND
SD-3205-0810-1  09/21 ND 66215 5955 T ND
SD-3206-0002-1  09/20 42.4 5993 7170 9.8 ND
SD-3206-0204-1  09/20 142 29715 6348 21 ND
SD-3206-0406-1  09/20 129 50790 5850 30.1 ND
SD-3206-0608-1  09/20 ND 75860 5985 37.2 ND
SD-3206-0810-1  09/20 26.4 766395 5733 70.9 ND
SD-3206-1012-1  09/20 688 75070 5673 70.8 ND

ND - NOT DETECTED
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SAMPLE 1D

SD-3301-0004-1
§D-3301-0408-1
SD-3301-0812-1
S$D-3301-1216-1
SD-3302-0004-1
SD-3302-0408-1
SD-3302-0812-1
SD-3303-U.C.1

SD-3303-M.C.1

SD-3303-L.C.1

§D-3304-U.C.1 -.-.
SD-3304-L.C.T-

S$D-3305-U.C.1

SD-3305-L.C.1

SD-3306-U.C.1

SD-3306-L.C.1

SD-3304-0810-1
SD-3307-0406-1
SD-3308-0002-1
SD-3308-0406-1
SD-3309-0204-1
SD-3309-0608-1
S$D-3312-0002-1
§D-3312-0204-1
SD-3312-0406-1
S$D-3313-0002-1
SD-3313-0204-1
SD-3313-0406-1

DATE
SAMPLED

01/04
01/04
01/04
01/04
01/09
01/09
01/09
07/28
07/28
07/28

07/25. .

07/25
07/26
07/26
07/27
01/27
07/21
08/03
08/03
08/03
08/02
08/02
08/04
08/04
08704
08/04
08/04
08/04

ND - NOT DETECTED
NA - NOT ANALYZED
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NITRITE
0.5 UG/G

NA
NA
NA
NA
NA
NA
N&
320
715
480
385
372
392
563
165
336
27
376
93
447
ND
ND
216
48]
588
52
181
414

NITRATE
0.5 UG/G

5589

8705

7685

7691
19739
33175
31998

8980
22110
34450
32520
33950
28520
24300
28470
31400
28380
38050
11100
35210
24040
34500
18220
31130
33750

9120
23340
36340

RAFFINATE SLUDGE ANIONS RESULTS
PIT 3

SULFATE
n.5 UG/G

1381
ND
6.7
936
1151
7.3
13.9
6120
1720
1870
7820
2740
7550
6070
5910
6220
2520
£130
5280
6410
1750
500
3450
5100
5500
2340
2490
- 5780

CHLORIDE

1.25 UG/G

16.6
141
15.1
13.1
51.6
45.9
9.8
29
48
50
74
19
46
91
39
75
3l
62
28
57
47.6
124
39
47
49
31
53
63

FLUCRIDE

1.25 UG/G

5.4
4.2
5
3.1
8.2
22.1
24.0
22
ND
ND
36
34
28
51
36
39
20
35
30
29
17
ND

27

32
32
31
27
34



RAFFINATE SLUDGE ANIONS RESULTS

PIT 4
SAMPLE 1D DATE NITRITE NITRATE SULFATE  CHLORIDE  FLUORIDE
SAMPLED 056G  05U6/6  0.5U6/6 1.25U6/6  1.25 UG/G
SD-3403-0002-1  08/26 ND 0.9 45.7 1.7 20.2
SD-3404-0002-1  08/26 ND 7.8 104 5.9 28.7
SD-3405-0002-1  08/17 1.4 6 88.2 2.3 34.4
SD-3406-0002-1  08/24 18.9 695 750 11.6 32.3
SD-3406-0204-1  08/24 29.4 564 1800 26.1 24.1
SD-3407-0002-1  08/18 20.6 23 1020 10.3 40.4
SD-3408-0002-1  ©08/25 ND ND 78 3 23
SD-3409-0002-1  08/25 ND ND 14.5 2.9 24
SD-3410-0002-1  08/26 7.8 51.4 5.6 6.1 41.5
SD-3411-0002-1  08/16 2.4 332 414 6 53.9
SD-3412-0002-1 .08/26 ND 0.6 67.7 2.5 31.7
SD-3413-0002-1 08/16 1.25 1.4 367 4.5 165
SD-3414-0002-1  08/26 ND 1.2 2.57 2.9 22.3
SD-3415-0002-1  08/17 12.3 478 889 22.3 50.8
SD-3416-0002-1  08/18 2 2 87 6.5 25.7
SD-3417-0002-1  08/26 ND 0.6 238 2.7 31.6

ND - NOT DETECTED
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RAFFINATE SLUDGE VOLATILES RESULTS

PIT 1
SAMPLE 1D DATE ACETONE BENZENE TOLUENF ~ METHYLENE CHLORIDE ~ 2-BUTANONE  1,2-DICHLOROPROPANE
SAMPLED 10 UG/KG 5 UG/KG 5 UG/KG 5 UG/KG 10 UG/XG 5 UG/XG
SD-3101-0002-V  9/12 52 ND ND ND ND ND
SD-3101-0204-V  9/12 19 ND ND ND ND ND
SD-3101-0406-V  9/12 105 ND ND ND ND - ND
SD-3101-0608-V 9712 150 16 ND ND ND ND
SD-3101-0810-V  9/12 ND ND ND ND ND ND
SD-3102-0002-V  9/12 ND ND ND ND ND ND
SD-3102-0204-V  9/12 160 ND ND ND ND ND
SD-3102-0406-V  9/12 110 ND ND 5 ND ND
SD-3102-0608-V  9/12 190 9 ND 6 ND
SD-3102-0810-V  9/12 150 9 ND ND ND ND
SD-3103-0002-V  9/14 . - 84, ND ND 9 ND ND
SD-3103-0204-V  9/14 " 160 ) ND 5 ND ND
SD-3103-0406-V  9/14 ND 30 ND b ND ND
SD-3103-0608-V  9/14 150 11 ND ND 140 ND
SD-3103-0810-V  9/14 94 ND ND ND ND ND
SD-3104-0002-V  9/13 ND ND ND ND ND ND
SD-3104-0204-V  9/13 150 16 ND ND ND ND
SD-3104-0406-V ~9/13 ND 9 ND ND ND ND
SD-3104-0608-V  9/13 200 7 ND ND ND ND
SD-3104-0810-V  9/13 460 6 ND 61 ND ND

D - NOT DETECTED
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RAFFINATE SLUDGE VOLATILES RESULTS

PIT 2
SAMPLE 1D DATE ACETONE BENZENE TOLUENE ~ METHYLENE CHLORIDF  2-BUTANONE  1,2-DICHLOROPROPANE
SAMPLED 10 UG/KG 5 UG/KG 5 UG/KG 5 UG/KG 10 UG/XG 5 UG/XG
S§D-3201-0002-V  9/15 ND N ND ND ND ND
§D-3201-0204-V  9/15 119 22 b ND ND ND
SD-3201-0406-V  9/15 110 58 ND ND ND D
SD-3201-0608-V  9/15 71 26 ND ND ND ND
SD-3201-0810-V  9/15 95 88 ND ND ND ND
SD-3202-0002-V  9/22 74 ND ND ND ND ND
SD-3202-0204-V  9/22 27 9 ND ND ND ND
SD-3202-0406-V  9/22 69 26 ND ND ND ND
SD-3202-0608-V  9/22 19 38 ND ND ND ND
SD-3202-0810-V  9/22 ND 32 ND ND ND 8
SD-3203-0002-V  9/21 151 ND ND ND ND ND
SD-3203-0204-V  9/21 . 13 NI N 52 ND ND
SD-3203-0406-V  9/21 88 15 ND ND ND N
SD-3203-0608-V  9/21 224 49 ND ND ND ND
SD-3203-0810-V  9/21 85 20 ND ND ND ND
SD-3204-0002-V  9/15 ND NO ND ND ND ND
SD-3204-0204-V  9/15 64 7 ND ND ND ND
SD-3204-0406-V  9/15 190 9 ND ND ND ND
SD-3204-0608-V  9/15 200 24 ND ND ND ND
S§D-3204-0810-V  9/15 52 14 ND b ND ND
SD-3204-1012-V  9/15 150 75 ND ND ND ND

ND - NOT DETECTED
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RAFFINATE SLUDGE VOLATILES RESULTS

PITS 3 AMD 4
SAMPLE 1D DATE ACETONE BENZENE TOLUENE ~ METHYLENE CHLORIDE  2-BUTANONE  1,2-DICHLOROPROPANE
SAMPLED 10 UG/KG 5 UG/KG 5 UG/KG 5 UG/KG 10 UG/KG 5 UG/KG
PIT 3
§D-3301-0004-V  1/04 43 ) ND 6.8 ) ND
§D-3301-0812-V  1/04 68 ) ND 7.3 ND )
SD-3301-0408-V  1/09 220 6.5 6.6 ND i)
§D-3302-0812-V 1709 62 ) ND N ND D
§D-3303-0002-V  7/29 ND ) N ND ND
§D-3303-0608-V  7/29 140 ) ND ND ND ND
$D-3304-0002-V  7/27 N ) N ) N N
§D-3304-0608-V  7/27 ND i) ND ND ND D
§D-3304-1012-V  7/27 N ND N ND ND ND
$D-3305-0204-V  7/27 0. W ND XD ND ND
§D-3305-0810-V  7/27 110 i) ND ND ND ND
§D-3306-0204-V  7/28 82 ) ND ND ND D
§D-3307-0204-V  8/3 78 ) 38 N ND ND
$D-3307-0608-V  8/3 41 N it ND ND N
§D-3308-0002-V  8/3 24 4 ND ND ND ND
§D-3308-0204-V  8/3 ND i) i N ND ND
§D-3308-0406-V  8/3 75 i) N 39 ND ND
$D-3309-0002-V  8/2 88 ND N ND ND ND
§D-3309-0406-V  8/2 98 5 ND N N ND
D-3309-0810-V  8/2 49 ND ND ND 170 ND
$D-3312-0002-V  8/4 ND D ND ND ND )
§D-3312-0810-V  8/4 30 D ND ] N ND
§D-3313-0204-V  8/4 69 10 N 21 ) )
PIT 4
§D-3403-0002-V  8/26 15 ND ND 9 ND i)
§D-3404-0002-V  8/26 19 ND No 8 ND N
$D-3405-0002-V  8/17 ND ND ND 25 ND ND
§D-3406-0002-V  8/24 60 N ND 60 ND ND
$D-3406-0204-V  8/24 65 ND ND 43 ND ND
§D-3407-0002-V  8/18 ND ) ND ND ND N
§D-3408-0002-V  8/25 1) N ND 30 ND ND
§D-3409-0002-V  8/25 D D ND 9 ND ND
SD-3410-0002-V  8/26 19 ND N ND ND )
§D-3410-0204-V  8/26 130 ) ND 14 ND ND
SD-3411-0002-V  8/16 1) ND ND ND ND N
§D-3412-0002-V  8/26 ND ND ND ND ND 1)
§D-3413-0002-V  8/15 D i) ND ND ND ND
SD-3414-0002-V  8/26 ND D ND ND ND i)
SD-3415-0002-V  8/17 ND ND N N ND ND
SD-3416-0002-V  8/18 M ND ND ND ND D
§D-3417-0002-V  8/26 ) ND ND 8 N ND

‘0 - NOT DETECTED
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RAFFINATE SEMI-VOLATILE RESULTS

‘DATE bis(2-ethylhexyl)phthalate Di-n-butylphthalate
SAMPLED 330 UG/KG 330 UG/KG
PIT 1  SD-3102-0608-0  09/12 970 ND
SD-3104-0406-0  09/13 ND 560
SD-3104-0810-0  09/13 330 ND
SD-3106-0002-0  09/13 ND 520
SD-3106-0406-0  09/13 ND 890
SD-3106-0810-0  09/13 ND 1100
PIT 3 §D-3303-L-C-O 07/28 ND 500
PIT 4  SD-3403-0002-0  08/26 333 ND
SD-3406-0002-0  08/24 1300 ND

Sb-3416-0002-" 08/18 . .. - 1500 2]

ND - NOT DETECTED
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PCBs/PESTICIDES RESULTS .
PITS 1 AND 2 )

Sample Date Beta-BHC 4,6 DDE AROCLOR 1248 AROCLOR 125%
ID Sampled (8 ugrkg) (80 ug/kg) (80 ugs/kg) (160 ugs/kg)

Pit 1

SD-3101-02064-0 09/12/88 ND 20 ND ND
SD-3101-0406-0 09712788 ND ND 190 ND
SD-3101-0608-0 69/12/88 ND ND ND ND
SD-3101-0810-0 09/12/88 ND ND ND 220
SD-3102-02046-0 09712788 ND ND ND ND
SD-3102-0406-0 09/12/88 ND ND 156 ND
SD-3103-0204-0 09/164/88 26 39 ND ND
Pit 2

SD-3201-0204-0 09/15788 ND ND ND ND
SD-3201-0406-0 09/15/88 ND ND ND ND
SD-3201-0608-0 09/15/88 ND ND ND ND
SD-3201-08106-0 09-15/88 ND 35 ND ND
SD-3202-0810-0 09/22/88 ND ND ND ND

ND - NOT DETECTED



PCBs/PESTICIDES RESULTS
PIT 3

SAMPLE I.D. DATE SAMPLED AROCLOR 12438 AROCLOR 1256
(80 ugskg) (160 ug/kg)
SD-3301-0004-0 01/064/89 ND ND
SD-3301-0408-0 01704789 ND ND
SD-3301-0812-0 01704/89 ND ND
SD-3301-1216-0 01/04/89 ND ND
SD-3302-0004-0 01/09/89 ND ND
SD-3302-0408-0 01/09/89 ND ND
SD-3302-0812-0 0270989 ND ND
SD-3303-UCO 07/29/88 ND 530
SD-3303-MCO 07729/88 "HND 240
SD-3303-LCO 07729788 ND ND
SD-3304-UCO 07726788 ND ND
SD-3304-LCO 07,/27/88 ND ND
SD-3305-UCO 07,/27/88 ND ND
SD-3305-LCO 07/27/88 ND ND
SD-3306-UCO 07,/28788 ND ND
SD-3306-LCO 07/28/88 ND 220
SD-3307-0002-0 08/03/88 ND ND
SD-3308-0002-0 08703788 ND ND
SD-3308-0204-0 08/03/88 ND ND
SD-3308-0608-0 08/03/88 150 ND
SD-3312-06406-0 08705788 ND ND

ND - NOT DETECTED




PCBs/PESTICIDES RESULTS

PIT &
SAMPLE I1.D. DATE SAMPLED AROCLOR 1248 AROCLOR 1254
(80 ugrkg) (160 ugrkg)
SD-3403-0002-0 08726788 ND ND
SD-34064-0002-0 08726788 1637 1011
SD-3405-0002-0 08717788 ND ND
SD-3406-0002-0 08724788 ND. ND
SD-3406-0204-0 08724788 ND ND
SD-3408-0002-0 08/25/88 ND ND
SD-3409-0002-0 08725788 ND ND
SD-3410-0002-0 0826788 ND ND
SD-3611-0002-0 -08/16/88 ND ND
SD-3412-0002-0 08726788 ND ND
SD-3413-0002-0 08716788 ND 300
SD-36414-0002-0 08/26/88 626 354
SD-36415-0002-0 08/17/88 ND 170
SD-36416-0002-0 08718788 ND 400
SD-3617-0002-0 08/26/88 830 1300

ND - NOT DETECTED




RAFFINATE PIT SLUDGE DATA MISCELLANEOUS

TOTAL ORGANIC

TOTAL ORGANIC

SAMPLE ID DATE OIL & GREASE HALOGENS CARBON
SAMPLED PERCENT LLD = 10 UG/G 10 UG/G
RAFFINATE PIT 1
SD-3106-0002-0 09/14/88 0.286 ND 659
SD-3106-0206-0 09/16/88 0.716 ND 1349
SD-3106-0406-0 09/164/88 0.18 ND 2378
SD-3106-0608-0 09/16/88 0.238 ND 2085
SD-3106-0810-0 09/164/88 0.088 ND 632
RAFFINATE PIT 2
SD-3205-0002-0 09/22/88 0.76 ND 16453
SD-3205-0206-0 09/22/88 0.94 ND 1233
SD-3205-0606-0 09/22/88 NA ND 26646
SD-3205-0608-0 09/22/88 0.166 ND 1680
SD-3205-0810-0 09/22/88 0.12 ND 2486
RAFFINATE PIT 3
SD-3307-0002-0 08/03/88 0.6416 ND 915
$D-3307-0204-0 08/03/88 0.234 ND 785
SD-3307-0406-0 08/03/88 0.194 ND 701
SD-3307-0608-0 08/03/88 0.892 ND 955
RAFFINATE PIT 4
SD-36406-0002-0 08/24/88 0.334 ND 960
SD-3407-0002-0 08/18/88 NA ND 605

NA - NOT ANALYZED
ND - NOT DETECTED




Raffinate Pit Sludge Data

Cvanides and Phenols ;)
Sample ID Date Cyanides Phenols
Sampled LLD = 0.25 ug/ga LLD = 0.05 ug/g
SD-3301-0004 01706789 ND 0.05
SD-3301-0812 0170489 ND 0.10
SD-3301-1216 01/04/89 ND 0.16
SD-3302-0408 01-/09/89 ND ND

ND - Not Detected




APPENDIX D

QA/QC DATA IN THE FORM OF QUALITY REPORTS FROM metaTRACE
CONTAINING BLANK, DUPLICATE AND MATRIX SPIKE ANALYSES.




R
metalRALE, Inc. 13715 Rder Tal Mot = Earth City MO 63045 & (314) 2036380

WELDON SPRING SITE REMEDIAL ACTION PROJECT

. QUALITY CONTROL REPORT
' RAFFINATE SLUDGE
7/26/88 - 7/29/88




metaTRACE, Inc.

237
238
245
246
2512
263B
265A

272A
273B

Request §
122
128

130, I33

136
141
157, 159
157

169
169

13715 Rider Trail North

Attachment ¢1

Methylene
Acetone
Acetone
Methylene
Methylene
Methylene

Methylene
Acetone

Methylene

Methylene

. Earth City, MO 63045

(Raffinate)

VOA - Blank Contamination

Compound
Chloride

Chloride
Chloride
Chloride
Chloride

Chloride
Chloride

(314) 298-8566

23 ug/1
10 ug/kg
12 ug/kg
7 ug/1
3J ug/1
47 ug/kg

6 ug/kg
29 ug/kg

23 ug/kg
5 ug/kg




metaTRACE, Inc.

Blank Fraction

331A B/N
326 B/N
333 B/N
338 B/N
339 B/N
344 B/N
371 B/N
374 B/N
387 B/N
388 B/N
395 B/N
396 . B/N
408 B/N
409 B/N
419 B/N

13715 Rider Trail North .

Attachment #2 (Raffinate Sludge)
BNA - Blank Contamination

Rqt
104

117, 118
119

122, 128

133

130
136

159
154
162
162

169
169
174
174
174

Conpound

bis (2-Ethylhexyl) phthalate
Di-n-octylphthalate

bis (2-Ethylhexyl)phthalate
Di-n-butylphthalate

bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl) phthalate

bis (2-Ethylhexyl)phthalate

bis (2-Ethylhexyl) phthalate
Di-n—-octylphthalate

bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl) phthalate

bis (2-Ethylbhexyl)phthalate
Di-n-octylphthalate

bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl)phthalate
bis (2-Ethylhexyl)phthalate

Earth City, MO 63045

conc,.

330 ug/kg

130J ug/kg
67J ug/kg
33J ug/kg

730 ug/kg

67J ug/kg
15 ug/1

100J ug/kg
1337 ug/kg

1003 ug/kg
180J ug/kg
100J ug/kg

90J ug/kg
507 ug/kg

80J ug/kg
50J ug/kg
40J ug/kg
40J ug/kg
80J ug/kg

(314) 298-8566



metaTRACE, Inc.

13715 Rider Trail North . Earth City, MO 63045 o (314) 208-8566

Attachment #4 (Raffinate Sludge)
BNA - Samples Extracted out of Hold Time

W

Sample # Date Received
AA17758 09/09/88 09/20/88
AR17954 09/14/88 09/20/88
AR18185 09/16/88 09/27/88
AA18188 09/16/88 09/27/88
AA18191 09/16/88 09/27/88
-~ AA18194 09/16/88 09/27/88
AA18197 09/16/88 09/27/88
AA188929 09/23/88 10/06/88
AA18938 09/23/88 10/06/88



metaTRACE, lnc. 13715 Rider Trail North . Earth City, MO 63045 . (314) 298-8566

Attachment #5 (Raffinate Sludge)

Additional Comments

AA16744 - Not analyzed (NA). Marked not received on
chain of custody.

AR16750 - Not entered on chain of custody

AA17768 - NA. Trip blank sent but no samples were
sent for VOA analysis

AR17975 - Missed on chain of custody



metaTRACE, Inc. 13715 Rider Trail North ¢ Earth City, MO 63045 o  (314) 298-8566

"3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

ime: metaTRACE Contract:_100-03
ab Code: META Case No.: SAS No.: SDG No.:
atrix Spike - EPA Sample No.: ’
AA15847 MS .
| SPIKE | SAMPLE | MS [ MS | @c | -
. | ADDED lCONCENTRATIONICONCENTRATIONI 3 | LIMITS |
COMPOUND | (ug/L) | (ug/L) | (ug/L) | REC #| REC. |
== | == | =1 | | m=====|
1,1-Dichlorocethene R 50 | ND | 45 | 90 [61-145|
Trichloroethene | SV | NU | 44 L [71-120]
Benzene ’ {50 ] ND l 42 | 85 |76-127|
Toluene | 50 | ND | 41 | 81  "|76-125]
Chlorobenzene | 50 | ND | 38 | /5 [75-130]
I I 1 | | |
AA15848 MSD - )
| SPIKE | MSD | MSD | | |
| ADDED  |CONCENTRATION| & -~ | % - | QC LIMITS |
COMPOUND | (ug/L) | (ug/L) | REC #| RPD §| RPD | REC. |
= [ I [ === [ | | ====== |
1,1-Dichloroethene | 50 I 42 | 8 | 6 | 14 |61-145]
Trichloroethene Y | a4 i 55 | ! | 14 [71-120}
Benzene . Y | 4l | © | ¢ | 11 |76-127|
Toluene | 2V | 4l | Bé | T | 13 |76-125]
Chlorobenzene | 50 | 39 {77 | 3 | 13 |75-130]
I I | I |

I l ’

Column to be used to flag recovery and RPD values with an asterisk

values outside of QC limits

°D: Q__ out of _5 outside limits
>ike Recovery: 0 out of 10 outside limits
JMMENTS :

FORM III VOA-1 1/87 Rev.




: meta:EM{rfm!Bﬁrnxxagéiﬁ?m‘fﬁ)‘d%hn‘ DUPEACATE MO ERy © (142988566

- Name: metaTRACE Contract: _ 100-03
a.  ode: META ‘Case No.: SAS No.: SDG No.: .)
atrix Spike - EPA Sample No.: Level: (low/med)
AA15939 MS . .
| SPIKE | SAMPLE | MS | M . QC |
| ADDED { CONCENTRATION | CONCENTRATION | % | LIMITS|
COMPOUND | (ug/Kg) | (ug/Kg) | (ug/Kg) | REC #| REC |
"""" ==== | | | | 85 =| =]
1,1-Dichloroethene | 50 ND i 43 1 |S9- 172|
Trichloroethene | £n { ND | _ 51 i [|62-137]
Benzene: | .50 | ND { 50 | 166-142]
Toluene [~ 80 | 130 | 329 { 400% |s9-139]
Chlorobenzene l 50 l ND i 43 { 85 160-133]
| | { | | |
AA15941 MSD - N
| SPIKE | MSD [ MSD | | |
| ADDED | CONCENTRATION| % | 1 | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC #| RPD #|{ RPD | REC. |
==| | | |======|======|======
1,1-Dichloroethene | 50 |4 | .8 | 4 | 22 |59-172]
Trichloroethene ( 50 | o1 | We U | 24 [62-137]
Benzene [ 50 ] 51 f 101 U | 21 |66-142]
Toluene i 50 | 207 | [50* | Rk | 21 [59-139}
Chlorobenzene ‘< | 50 | 43 [ & U | 21 ]60-133|
' ! { | | |

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

D: 1 out of 5 outside limits
ike Recovery: 2?2 out of 10 outside limits

MMENTS:

FORM III VOA-2 ' 1/87 Rev.




metaTRACE : 3B 43715 Rider Trall North . Earth City, MO 63045 . (314) 298-8566 -
: SOIL VOLATYLE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
“\ VWame: met aTRACE Contract: 100-03
ib code: META Case No.: SAS No.: SDG No.:

atrix Spike - EPA Sample No.: Level: (low/med) low

AA16860 MS ) .
| SPIKE | SAMPLE | MS | MS |, QC |
| ADDED { CONCENTRATION | CONCENTRATION | 3 | LIMITS|
COMPOUND | (ug/Kg) | (ug/Kg) | (ug/Kg) | REC #| REC. |
e == =| ====| [ = |= |
1,1-Dichloroethene [ 100 { 0 I 38 [_%8  |sg-172]
Trichloroethene 1 - 9U f 0 i S0 1 100 [62-137]
Benzene- ' 1 50 [ 0 | 45 i_90 166-142]|
Toluene | 50 | 0 { 46 | 92 {59-139]|
Chlorobenzene | £0 | 0 | 49 | 98 |60-133|
| | | | | |
AA1ARA1 MSN - i
| SPIKE | MSD | MSD | | |
| ADDED | CONCENTRATION| % | % | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC #| RPD #| RPD | REC. |
P e e T T T T ==| | = == =! _____ =|======
1,1-Dichloroethene I 100 [ 101 : . 101 : 3 | 22 :59-172}
Trichloroethene | £n | 49 ] 98 | p | 24 |62-137]
Benzene | 50 { 45 | 90 | 0 | 21 |66-142]
Toluene [ 50 | 44 [ 88 |__ a4 1 21 [|59-139]
Chlorobenzene : 50 : A8 { qf | 0 | 21 |60-133]
| |

Column to be used to flag recovery and RPD values with an asterisk

Values outside of QC limits

D:

MMENTS:

out of 5

ike Recovery: 0 out of 10

outside limits

outside limits

1 t-Dichlorpethene spiked at double concentration

FORM III VOA-2

1/87 Rev.




metaTRACE, INC. 3B w7nsRderTailNoth  « Eanh City. MO 63045+ (319) 298-8566
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

‘S Name: metaTRACE Contracti: 100-03 )
b Lode: Case No.: SAS No.: ___ SDG No.:
\trix Spike - EPA Sample No.: Level: (low/med) _low
AA18006 MS : :
| SPIKE | SAMPLE | MS | MS . QC |
| ADDED | CONCENTRATION | CONCENTRATION | 3 | LIMITS|
COMPOUND | (ug/Kqg) | (ug/Kg) | (ug/Kg) | REC #| REC. |
s msse—ssm=s=ssssssnss | =1 { = = =1
1,1-Dichloroethene | 50 | 0 | 170 | 339« |S59-172|
Trichloroethene R 50 i 0 { 55 | 111 162-137|
Benzene- 1 50 | 0 | 64 l_128 166-142]
Toluene | 50 | 0 | 48 {__95 159-139}{
Chlorobenzene | 50 | 0 | 41 | _ g2 160-133]
i | | l | i
AA1807 MSD } .. ' )
| SPIKE | MSD [ MSD | | |
| ADDED |CONCENTRATION|] t | % | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC #| RPD #| RPD | REC. |
| | | ==|======|====== |======|
1,1-Dichloroethene { 50 | 170 [ 3840% | 2 | 22 |s9-172|
Trichloroethene |~ 50 i cq 17118 | 6 [ 24 [62-137]
Benzene [ 50 | 68 1_136  1_6 | 21 |66-142]
Toluene - [ 50 | 50 | 100 {5 [ 21 [59-139]|
Zhlorobenzene | 50 | 43 | 86 | 4 | 21 [60-133|
! { | | |

Jolumn to be used to flag recovery and RPD values with an asterisk

Jalues outside of QC limits

10 out of O outside limits
.ke Recovery: 2 out of 10 outside limits

MENTS:

FORM III VOA-2 1/87 Rev.




: me%!%%l!p &i‘rrux PIKE/MATR T"'RN"é‘Pncs *oupEi Tl ¥RER Bry N8OS

- Name: MmetaTRACE Contract: 100-03
a}. _ode: META case No.: SAS No.: SDG No.:
atrix Spike - EPA Sample No.: Level: (low/med) Low

AA1B00G MS DC : :
| SPIKE | SAMPLE | MS [ Ms | QC |

| ADDED |CONCENTRATION|CONCENTRATION! 4 | LIMITS|

COMPOUND : (ug/Kg) | (ug/Kg) } (ug/Kg) } REC .|| REC. |

1,1-Dichloroethene | 100 f 0 | 489 {1 97 |59-172]

Trichloroethene | - s0 | 0 i 244 | aqg 162-137]|

Benzene; ' | 80 | 0 ( 262 l_105 166-142]

Toluene | 50 [ 0 | 228 |_91 159-139]

Chlorobenzene | 50 ] 0 { 229 |_92 |60-133]|
| | | ' | | |

| SPIKE | MSD | MSD | | ’ |

| ADDED lCONCENTRATIONl 1 | % | QC LIMITS |

COMPOUND | (ug/Kg) | (ug/Kqg) | REC #| RPD #| RPD | REC. |

2= == == == I l ‘ = l -l ______ l === l

1,1-Dichloroethene | 100 | 490 | .98 | 1 | 22 159-172]

Trichloroethene | 50 | 246 | _aqa | s | 24 |62-137]

Benzene | 50 { 268 | 108 13 | 21 [|66-142]

Toluene . [ 50 | 239 1_96 | 5 | 21 |59-139]

Chlorobenzene | 50 | 237 | 95 | 3 | 21 ]60-133]

| | | | |

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

D: 0 out of 5 outside limits
ike Recovery: 0 out of 40 outside limits

MMENTS : 1 1-Dichlorethene spiked at double concentratjon

FORM III VOA-2 1/87 Rev.




: met‘ig%ggir!p&mm SPTKE/MA ’Iﬁwqé‘f‘lm puPEIERGY YR& iy © G2

“ Name: me* aTRACE Contract: 100-03
b ode: _META Case No.: SAS No.: __ SDG No.: )
.trix Spike - EPA Sample No.: Level: (low/med)
AA1RG25 MS : : -
| SPIKE | SAMPLE | MS | s ] QeC |
| ADDED | CONCENTRATION | CONCENTRATION | 3 | LIMITS|
COMPOUND { (ug/Kg) | (ug/Kqg) | (vg/Kg) | REC #]| REC. |
= | | | | { =|
1,1-Dichloroethene | 100 0 I 11 ; 1“ 159-172|
Tr:.chloroethene R 50 | 0 i 42 | |62-137]
Benzene- {50 | 0 [ 139 | 278‘F [66-142]
Toluene ! 50 | 0 | 45 { 90 159-139]
Chlorobenzene l 50 | 0 i 41 | 81 160-133]
[ i I | { |
-AA18948 MSD - c )
| SPIKE | MSD [ MSD | ; , ,
| ADDED | CONCENTRATION | 1 i 1 | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC #] RPD #{ RPD | REC. |
P __.l l | | [ __._.l =====
1,1-Dichloroethene I 100 | 96 | .96 | 14 | 22 |59-172]
Trichloroethene | 50 | 50 | 100 I 4 | 24 |62-137]
Benzene | 50 | 86 1_172* |_ _47* | 21 |[66-142]
Toluene | 50 | 47 | 94 | 4 | 21 |S59-139]
Chlorobenzene | 50 | 45 | 80 | 11 | 21 160-133}{
[ | | | |

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

J: 1 out of 5 outside limits .
ike Recovery: 2 out of {0 outside limits

MENTS:

FORM III VOA-2 ' 1/87 Rev.




| eewwe
metalRALE, Inc. |

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

13715 Rider Trail North . Earth Citv. MO 83045 . (314) 298-3ZZ€E

) ne:_metaTRACE, Inc. Contract:_100-03
> Code: _ meta Case No.: SAS'No.: _ SDG No.:
crix Spike - EPA Sample No.: AA18007MS Level: (low/med) low
| SPIKE | SAMPLE | MS | MS | QC |
{ ADDED | CONCENTRATION | CONCENTRATION| & {LIMITS|
COMPOUND | (ug/Kg) | (ug/Kg) { (ug/Kg) | REC §| REC. |
l | l l *=|I=l====l
Shenol { 6700. | 0 | 6800 { 102* (26- 90|
’~Chlorophenol {_6700 { 0 | 7900 {~ T18% [25-102]
.,4-Dichlorobenzene [ 3300 { 0 { 4200 [ 129™ {28-104]
{-Nitroso-di-n-prop. (1) [_ 3300 [ 0 l 5400 [__163* [41-126]
-¢2,4-Trichlorobenzene (_3300 | 0 l 4000 (__121* (38-107]
i=Chloro-3-methylphenol| {700 { 0 | 40 {_ 0 * [26-103]
.cenaphthene 1__3300 | 0 | 5400 {__161* [31-137]
-Nitrophenol {__6700 { 0 | 1700 | 0.6% [11-114]
‘c4-Dinitrotoluene [ 3300 | 0 { 200 {_6 * (28~ 89]
’entachlorophenol | 6700 { 0 [ 9000 [ 135* [(17-109]
yrene [ 3300 | 0 | 7000 | 210* {3S5-142]
{ | [ | { {
AA18010MSD )
- | SPIKE | MSD | HSD | [ ' |
| ADDED  [CONCENTRATION| % | % | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC §] RPD §| RPD | REC. |
| (== | | | | ======|
henol { 6700 | 7800 { 117* (. 14 | 35 |26- 90|
—Chlorophenol [ 6700 | 11000 { 16/ | 34 | SO [25-102]
(4-Dichlorobenzene {__3300 { 4000 [ et 3 | 27 [|28-104|
-Nitroso-di~-n-prop.(1)| 3300 | 7500 { 225% |32 [ 38 [41-126]
«2,4-Trichlorobenzene_|__ 3300 | 3800 | 113* [ 7 | 23 [38-107]
—Chloro-3-methylphenol| . 6700 | 330 {t 0O *1 0 [ 33 [26-103]
senaphthene [ 3300 | 4600 [ 138* | 15 [ 19 (31-137¢
-Nitrophenol | 6700 { 70 _2 ¥ 1200 | so {11-114]
,4-Dinitrotoluene {__3300 { 140 ( 4 ¥ 140 | 47 [28- 89]
antachlorophenol [ 6700 | 7400 { 112* 19 | 47 [17-109]
srene | 3300 { 6200 { 18/* | 12 [ 36 |35-142]
| { { | ( | |

N-Nitroso-di-n-propylamine

»lumn to be used to flag recovery and RPD values with an asterisk
.lues outside of QC limits

1 out of 11 outside limits
e “ecovery: 22 out of 22 outside limits

En.S5:

FORM III SV-2 1/87 Rev.




meia RACE, Inc. 3p <TiE Ricer Trail North . Eartn Cuty. MO 53045 . (314) 268-33858
a ;
SOIL‘SEHIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

> *~me: metaTRACE, Inc. Contract:__ 100-03 )
5> Code: meta Case No.: SAS™No.: __ SDG No.:
trix Spike -~ EPA Sample No.: _ AA185839MS Level: (low/med) low
{ SPIKE | SAMPLE | MS | ¥MS | QC |
{ ADDED  |CONCENTRATION|{CONCENTRATION| t  |LIMITS|
COMPOUND . | (ug/Kg) | (ug/Kg) : (ug/Kq) { REC t: REC. :
( { ‘
>henol {_6700. { 0 | 3600 {_53 [26- 90|
2=Chlorophenol [_6700 | 0 { 3900 (59  (25-102]
L,4-Dichlorobenzene { 3300 { 0 { 1700 | 50 {28-104]
{-Nitroso-di-n-prop. (1) 3300 { 0 l 1800 | 53  141-126{
-¢2,4=Trichlorobenzene_{_ 3300 { 0 [ 1800 (_54 (38-107]
i=Chloro-3-methylphenol| §700. - | 0 | 3800 [ 57 [26-103}
«cenaphthene {__ 3300 | 0 | 1900 { 57 [31-137]|
-Nitrophenol | 6700 { 0 { 3400 [ 51 111-114]
¢4=-Dinitrotoluene {__3300 ( 0 | 2200 [ 67 (28— 89]
‘entachlorophenol [ 6700 | 0 | 4300 { 64 [17-109}
yrene ‘ {3300 l 0 [ 2000 | 61  [3s5-142]
| { { { { [
AA18588MS )
o | SPIKE | MSD | HSD | i [
{ ADDED | CONCENTRATION]| 4 I 2 | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kq) | REC §| RPD ¢| RPD | REC. |
| { { | [======|
henol % 6700 [ 3200 { 48 .10 | 35 [26- 90|
—Chlorophenol {_&700 ! 3400 [_51 [_14 [ SO [25-102]
.4-Dichlorobenzene | 2300 i 1500 | 44 [ 13 | 27 [28-104]
-Nitroso-di-n-prop. (1)[__3300 [ 1500 (_46  1_14 | 38 {41-126]
+2,4-Trichlorobenzene_[_ 3300 { 1500 | _46 { 16 | 23 [38-107(
~Chloro-3-methylphenol| . §700 [ 3100 {_47 {19 { 33 {26-103]
senaphthene {_3300 l 1600 {_48 { 17 [ 19 [31-137|
-Nitrophenol {__6700 { 2600 {39 | 27 [ SO [1l1-114]
.4-Dinitrotoluene {__3300 { 1800 | 54 | 22 [ 47 [28- 89]
sntachlorophenol [ 6700 l 3400 | 51 | 22 I 47 {17-109]
rrene { 3300 { 1800 {55 { 10 | 36 [35-142]|
| ( : { | |

N-Nitroso-di-n-propylamine

»lumn to be used to flag recovery and RPD values with an asterisk
lues outside of QC limits

0 out of 11 outside limits
e Recovery: 0 out of 22 outside limits
E.:
FORM III SV-2 1/87 Rev.




mE?BTRAcE; Inc. gp  iS7E AcerTanNomh e Earth City, MO 63045 o (314) 28E-8385
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

> »ame:___metaTRACE, Inc. Contract:_100-03
> Lode: meta Case No.: SAS "No.: SDG No.:

-rix Spike - EPA Sample No.*AA18076MS Level: (low/med) low

SPIKE

1 SAMPLE | MS I MS | QC |
ADDED | CONCENTRATION|CONCENTRATION| %  [LIMITS|

{
{
COMPOUND { (ug/Kg) | (ug/Kg) |l (ug/Kg) ll REC i‘ REC. :
( { = -
>henol ( 6700 | 0 0 [_0* |26~ 90|
'—~Chlorophenol { 6700 { 0 | o* (I {25-102]
..4-Dichlorobenzene l 3300 { 0 { O* { o* {28-1041{
~Nitroso-di-n-prop. (1) [_3300 { 0 | o* | o* (41-126]
-¢2,4=Trichlorobenzene_{_3300 { 0 { 0* {_o*x  138-1071,
~Chloro-3-methylphenol|{_£700 | 0 | o* { o* {26-103]
cenaphthene { 3300 | 0 1 Q* { o (31-137{
-Nitrophenol { 6700 { 0 | 0* {_0*  (11-114{
,4-Dinitrotoluene { 3300 { 0 { 0* {_0* (28— 89|
‘entachlorophenol { 6700 | 0 | 0* | _0* {17-109]
yrene { 3300 | 4 { 0* { 0* 135-142]
| l { | | |
*AA18949MSD )
B [ SPIKE | MSD | MSD | ] ‘ |
| ADDED { CONCENTRATION| 5 { 2 { QC LIMITS |
2OMPOUND | (uwg/Kg) | (ug/Kg) | REC ¢§| RPD #| RPD | REC. {
{ { =| { | ======| ==
aenol { 6700 1 0 { O* | 0* [ 35 [26- 90|
-Chlorophenol | 6700 | 0 {ox | 0O* | SO0 (25-102]
.4-Dichlorobenzene { 3300 i 0 | 0% { 0* | 27 [28-104]
-Nitroso-di-n-prop. (1) |_3300 [ 0 | 0* | O | 38 {41-126]
.2,4-Trichlorobenzene_|[_3300 { 0 | O* | O* [ 23 |38-107]
-Chloro-3-methylphenol| .6700 l 0 { 0* { O* { 33 (26-103]
senaphthene {3300 { 0 { 0% { 0% { 19 (31-137|
-Nitrophenol (—3700 { 0 fbi lTV | SO0 [11-114{
4-Dinitrotoluene { 3300 { 0 { 0% { O* | 47 |[28- 89}
:ntachlorophenol {_6700 [ 0 { O* { O* I 47 [17-109]
‘rene | 3300 l 0 | O* | O { 36 [35-142]
{ ‘ {

[

N-Nitroso—-di-n-propylamine

jumn to be used to flag recovery and RPD values with an asterisk
lues outside of QC limits

11 out of 11 outside limits
e Recovery: 22 out of 22 outside limits

Z - * AA18949MSD - no spike recovery and on AA18926MS - no spike recovery

FORM III SV-2 : 1/87 Rev.
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WELDON SPRING SITE REMEDIAL ACTION PROJECT

RAFFINATE SLUDGE QUALITY CONTROL REPORT
ANIONS AND NITROAROMATICS

AUGUST - SEPTEMBER, 1988




-~

LR I ;{"\.‘i:\‘inzi inf;, 13713 Ricer Tran Norin . Earn Cov MO 22045 . S DA

CLIENT: /7/5 /Ce/qu_soﬂ

PROJECT ¥7s° 200-03
SAMPLE &'s: Z// Samples gnalyzed For  nrfroafomafics (KLaftinate S/vd

GC/HPLC ANALYSIS CONFORMANCE SUMMARY

1) GC/HPLC CALIBRATION - INITIAL CA?%ATION EBRVE OR CALIBRATION <}
CHECK STANDARD RUN PER METHOD vE = SATH A

2) BLANK CONTAMINATION — COMPOUNDS LISTED

a) GC /\//4

b) HPLC /4/9 CchyZ%knzaqzﬁés
3) SPIKED BLANK WITHIN CONTROL LIMITS <]

4) SAMPLE HOLDING TIMES MET A4/78/6 AA/78/9 eytrcted ps?Z Ao ]
2o Juve Lo Screemyng. AR 78R extriled pect Lo/L Eime dve Lo
msslafle on EAe n;gb[vW charn ofcuséné/.’

) MINIMUM DETECTION LIMITS ON GC/HPLC METHODS AT OR BELOW METHOD >«
SPECIFICATIONS

6) ALL SAMPLES CONFORM TO LA -2~ QA/QC CRITERIA UNLESS B
OTHERWISE DENOTED BELOW

ADDITIONAL COMMENTS:

Ay
yﬂ PROJECT MANAGER




CLIENT: - NE /%rquson

PROJECT ¥#'s: 00=-¢©3

SAMPLE $'s: __ A4/ :0»;&/65 Wﬁﬁﬁttz&f/ya&e)

1)

2)

3)

4)

5)

6)

ADDITIONAL COMMENTS:

METALS/ INORGANIC ANALYSIS CONFORMANCE SUMMARY

INITIAL cmmmwn CURVE OR CALIBRATION CHECK STANDARD RUN &4
PER METHOD —CZF

BLANK CONTAMINATION - COMPOUNDS LISTED

a) METALS /&4441

by 1NnORGANIC _ O <Con Zamneles

SPIKED BLANK (LABORATORY CONTROL SAMPLE) WITHIN CONTROL LIMITS

MINIHUM DETECTION LIMITS ON METALS/INQRGANICS AT OR BELOW
METHOD SPECIFICATIONS _ LfA—CL

=

SAMPLE HOLDING TIMES MET /4// 40/0466 Zunes mel, |
=

=

ALL SAMPLES CONFORM TO /A -C,/~2 QA/QC CRITERIA UNLESS
OTHERWISE DENOTED BELOW

%f}/z%

PROJECT MANAGER




mE‘IHTRACE, !nc. 13715 Ricer Trait North . Earth City. MO 63045 . (314) 298-6566

WSSRAP PROJECT NO: 100-03
NITROAROMATICS - RAFFINATE SLUDGE
MS/MSD RESULTS
PERCENT RECOVERY

SAMPLE #: AA18007
SITE 1ID: SD-3104-0810-0-MS

ANALYTE - MATRIX SPIKE MATRIX SPIKE DUP

1,3,5-TNB 98 101
1,3-DNB ' 102 103
NITROBENZENE 106 107
2,4,6-TNT 106 112
2,6-DNT 113 119

2,4-DNT 101 119




|
/ metaTRALE, Inc. 13715 Rider Trail Nosth s Earth City. MO 63045« (314) 298-8566

WSSRAP PROJECT NO: °100-03
NITROAROMATICS - RAFFINATE SLUDGE
MS/MSD RESULTS
PERCENT RECOVERY

SAMPLE #: AA18926
SITE ID: SD-3202-0810-0-MS

ANALYTE . MATRIX SPIKE MATRIX

SPIKE DUP
1,3,5-TNB 95 101
1,3-DNB ' 99 105
NITROBENZENE 109 113
2,4,6-TNT 97 101
2,6-DNT 96 95
2,4-DNT 86 103



Inc.

metaTRACE, 13715 Rider Trail Noth s Earth City, MO 63045 e«  (314) 298-8566
WSSRAP PROJECT NO: 100-03
RAFFINATE SLUDGE
UNITS: UG/G
SAMPLE # AA18008
SITE ID: SD-3104-0810-I-MS
. S ’ ADDED
ANALYTE SAMPLE CONC. AMT . SPIKE % RECOVERED
NITRATE 7680 1000 7920 91
CHLORIDE 280 1000 - 1506 118
FLOURIDE ND 1000 1100 110
SULFATE 5100 1000 6100 100
NITRITE 425 1000 1412 99
RAFFINATE SLUDGE DUPLICATE
ONITS: UG/G
SAMPLE # AA18005
SITE ID: SD-3104-0810-1
NITRITE NITRATE FLOURIDE CHLORIDE  SULFATE
RESULT #1 351 31460 ND - 182 5190
RESULT #2 425 7680 ND 280 5100




~zn T LARE, Ing.

SAMPLE #
SITE 1ID:

ANALYTE
NITRATE

CHLORIDE
FLOURIDE

SULFATE

NITRITE

SAMPLE #
SITE ID:

RESULT #1

RESULT #2

<3713 Riger Trai Nerth . Earin Covv, IC 22018 .
WSSRAP PROJECT NO: 100-03
RAFFINATE SLUDGE
UNITS: UG/G
AA18591
SD-3206-0002-1-MS
ADDED
SAMPLE CONC. AMT . SPIKE % RECOVERED
7503 5000 11005 88
9.4 5000 4928 98
ND 5000 5955 119
7520 5000 11133 89
43.6 5000 5343 106

RAFFINATE SLUDGE DUPLICATE

ONITS: UG/G
AA18587
SD-3206-0002-1
NITRITE NITRATE FLOURIDE CBLORIDE SULFATE
42.4 5993 ND 9.8 7170
43.6 7503 ND 9.4 7520




SAMPLE #
SITE 1D:

ANALYTE

NiTRATE
CBLORIDE
FLOURIDE
SULFATE

NITRITE

SAMPLE #
SITE 1ID:

RESULT #1

RESULT #2

WSSRAP PROJECT NO: 100-03

RAFFINATE SLUDGE
ONITS: UG/G

AA18827
SD-3202-0810-1-MS

ADDED
SAMPLE CONC. AMT . SPIKE % RECOVERED
73730 5000 84818 108
70.4 5000 5070 100
ND 5000 6073 121
5780 5000 9555 89
628 5000 5998 107

RAFFINATE SLUDGE DUPLICATE
ONITS: UG/G

AA188930
SD-3202-0810-1

NITRITE NITRATE FLOURIDE CHLORIDE SULFATE

585 69005 ND 70.7 6198

628 73730 ND 70.4 5780




lIIIII-nu-ﬁﬂIIIlIlII-IIlIIIIIIIII--I-I-----------------—-

metai RACE, Inc.

13715 Rider Trail North . Earth City, MO 63045 . (314) 298-8566

WSSRAP PROJECT NO: 100-03
RAFFINATE SPIKE
UNITS: UG/G

SAMPLE # 18950

SITE ID: SD-3202-0810-I-MD

ANALTYE RESULT #1 RESULT #2
Aluminum 4758 3862
Antimony 18.19 13.50
Arsenic 415.1 912.8
Barium 46.38 64.35
Beryllium 10.51 8.043
Cadmium 6.367 5.118
Calcium 39760 44360
Chromium 25.94 21.68
Cobalt 19.44 14.25
Copper 269.7 200.17
Iron 13870 11230
Lead 149.7 90.70
Lithium 1.227 < 10
Magnesium 14240 11250
Manganese 2291.0 833.5
Mercury 0.10 0.17
Molybdenum 706.5 1038.0
Nickel 29.50 36.79
Potassium < 326 < 326
Selenium < 1.0 < 1.0
Silver < 0.6 < 0.6
Sodium 4723 5851.0
Thallium < 1.0 < 1.0
Vanadium 3298 3221
Zinc 179.0 104.7




metaTRACE, Inc .

-WELDON SPRING SITE REMEDIAL ACTION PROJECT

QUALITY CONTROL REPORT - METALS

RAFFINATE SLUDGE




- PR

metaTRACE, Inc. 13715 Ricer Trail Nortn o Earth City. MO 63045 . (314) 296-8566

WSSRAP PROJECT NO: 100-03
RAFFINATE SPIKE
UNITS: UG/G

SAMPLE # 18008 '
SITE ID: SD-3104-0810-I-MS

SPIKE SAMPLE
ANALYTE SAMPLE CONC. CONC +SPIKE % RECOVERED
Aluminum .- 4006 -—- 3289 -
Antimony 25.22 100 121.8 86.6
Arsenic 647.1 400 946.3 74.8
Barium 89.21 400 441.7 88.1
Beryllium g.270 10 21.45 121.8
Cadmium 9.3 10 19.8 105
Calcium 35760 -— 36330 -——
Chromium 18.31 40 57.41 97.8
Cobalt 5.730 100 98.21 92.5
Copper 139.1 50 219.3 160.4
Iron 8617 - 8493 ' ---
Lead 227.5 100 258.3 30.8
Lithium < 10 ' -—- < 10 -—-
Magnesium 13960 --- 12150 -—--
Manganese 616.9 100 892.9 276
Mercury < 0.1 0.5 0.50 100
Molybdenum 1070 -— 1046 -——
Nickel ' 21.11 100 110.4 89.3
Potassium < 326 --- < 326 -
Selenium < 1.0 2 3.56 175
Silver < 0.6 10 6.375 63.8
Sodium 7592 -—- 7682 ---
Thallium < 1.0 8 3.56 47
Vanadium- 3238 100 4064 826

Zinc 66.83 100 170.7 103.8



[ TR

metéTRACE, Inc.

SAMPLE #
SITE ID:

ANALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

13715 R:der Trail North

WSSRAP PROJECT NO:

RAFFINATE SPIKE

UNITS: UG/G
SD-3206-0002-1I-MS
SPIKE
SAMPLE CONC. CONC
5169 -—-
17.28 100
851.9 400
47.29 400
g9.642 10
12.04 10
32290 ---
30.51 40
12.93 100
226.3 50
16190 —==
373.3 100
0.6835 ---
20610 ---
1414 100
< 0.1 0.5
1271 ---
28.92 100
< 326 -—-
< 1.0 2
< 0.6 10
677.3 -—
< 1.0 10
4230 100
100.5 100

Earth City, MO 63045 .
100-03
SAMPLE
+SPIKE % RECOVERED
4704 -—-
64.41 47.1
1071 54.8
435.4 897.0
17.82 81.8
22.87 108.3
28790 -——-
63.90 83.5
105.9 83.0
252.7 52.8
14810 -—-
426.1 52.8
0.5188 -
176980 -———
1705 291
0.52 104
1169 -—-
119.2 89.3
< 326 -——-
<1.0 0
6.271 62.17
648.7 -
< 1.0 0
3538 0
201.1 100.6

(314) 298-85€6




metal RALE, Inc. 13715 Ricer Trail North . Earth City. MO 63045 . (314) 298-8566

WSSRAP PROJECT NO: 100-03
RAFFINATE SPIKE
UNITS: UG/G

SAMPLE # 18927
SITE ID: SD-3202-0810-I-MS

SPIKE SAMPLE

ANALYTE - SAMPLE CONC. CONC +SPIKE % RECOVERED
Aluminum 4758 -—— 3823 -—
Antimony 18.18 100 60.80 42.6
Arsenic 415.1 400 1285 217.5
Barium 46. 38 400 461.17 103.8
Beryllium 10.51 10 17.69 71.8
Cadmium 6.367 10 25.41 190.4
Calcium 39760 - 43660 -—-
Chromium 25.94 40 77.93 130.0
Cobalt 19.44 100 105.8 86.4
Copper 269.7 50 299.6 59.8 )
Iron 13870 -—- 17170 -
Lead 149.7 100 182.2 32.5
Lithium 1.227 -—- 0.2006 -
Magnesium 14240 -—- 11150 ---
Manganese 2291 100 910.9 0
Mercury 0.10 0.5 0.59 a8
Molybdenum 706.5 --- 1012 -——-
Nickel 29.50 100 126.0 96.5
Potassium < 326 -——- < 326 -——
Selenium < 1.0 2 < 1.0 0
Silver < 0.6 10 9.858 98.6
Sodium 4723 -— 5675 -
Thallium < 1.0 10 < 1.0 0
Vanadium 3299 100 3238 0
Zinc 179.0 100 188.7 9.7




metaiRALCE, Inc.

13715 Rider Trail North . Earth City. MO 63045 . (314) 298-8566
WSSRAP PROJECT NO: 100-03
RAFFINATE SPIKE
UNITS: UG/G
SAMPLE # 18011
SITE ID: SD-3104-08140-1-MSD
ANALTYE . -RESULT #1 RESULT #2
Aluminum 4006 2922
Antimony 25.22 25.71
Arsenic 647.1 452.7
Barium 89.21 52.49
Beryllium 9.270 9.520
Cadmium < 1.0 < 1.0
Calcium 35760 30860
Chromium 18.31 19.88
Cobalt 5.730 5.841
Copper 139.1 140.5
Iron 8617 7227
Lead 227.5 224.5
Lithium < 10 < 10
Magnesium 13960 17480
Manganese 616.9 594.9
Mercury < 0.1 < 0.1
Molybdenum 1070.0 720.3
Nickel 21.11 20.80
Potassium < 326 < 326
Selenium < 1.0 < 1.0
Silver < 0.6 < 0.6
Sodium 7592 8011
Thallium < 1.0 < 1.0
Vanadium 3238 3230
Zinc 66.83 55.01




metaTiRALE, Inc.

13715 Rider Trail North o Earth City. MO 63045 . (314) 298-8566

WSSRAP PROJECT NO:
RAFFINATE SPIKE

100-03

UNITS: UG/G
SAMPLE # 18590
SITE 1ID: SD-3206-0002-1I-MD
ANALTYE RESULT #1 RESULT #2
Aluminum 5169 4487
Antimony 17.28 14 .66
Arsenic 851.9 658.8
Barium 47.29 42 .95
Beryllium 9.642 7.475
Cadmium 12.04 9.106
Calcium 32290 27630
Chromium 30.51 23.54
Cobalt 12.93 12.18
Copper 226.3 206.6
Iron 16190 13970
Lead 373.3 312.7
Lithium 0.6835 < 10
Magnesium 20610 17020
Manganese 1414.0 1499.0
Mercury < 0.1 < 0.1
Molybdenum - 1271.0 1076.0
Nickel 29.92 29.04
Potassium < 326 < 326
Selenium < 1.0 < 1.0
Silver < 0.6 < 0.6
Sodium 677.3 739.1
Thallium < 1.0 < 1.0
Vanadium 4230 3155
Zinc 100.5 88.01




metaTRACE, inc. 13715 Rider Trail Nortn » Earth City. MO 63045 . (314; 296-8556

CLIENT: /47/rA/27wuson
PROJECT ¥'s: 700~ ~ '
SAMPLE #'s: & // 29/9¢6 / 2920/ A 0¢I0R RASYDAS”

1)

2)
3)

4)

S)

6)

7)

8)

9)

10)

AR 18y AAIYVEr9, AR SYE63 ]
GC/MS ANALYSIS CONFORMANCE SUMMARY

GC/MS TUNE SPECIFICATIONS

a) BFB PASSED
b) DFTPP PASSED

GC/MS TUNING FREQUENCY - PERFORMED PER METHOD LIH-CLpf

GC/MS CALIBRATION - INITIAL CALIBRATION CURVE OR
CALIBRATION CHECK STANDARD RUN PER METHOD 45%?"624/9

GC/MS CALIBRATION REQUIREMENTS MET

a) CALIBRATION CHECK COMPOUNDS
b) SYSTEM PERFORMANCE CHECK COMPOUNDS

XR B RRE

BLANK CONTAMINATION - COMPOUNDS LISTED
VB//( 30/.75 ﬂeﬂ/,énc C/{/aflc/c :{j/{/j } Azer.looe 3/({5/{:5

a) VOA FRACTION Helhbne Chlorrde Sus /s, Acetose 230y

b) B/N FRACTION —té/ / clele=SBUSTI=30y; [l SO b0 7 IEN+5 /4

c) BA/E FRACTION /l/a Confommatees SoucSs- Y90,
SURROGATE RECOVERIES MEET CRITERIA (IF NOT MET. REFER TO B

INDIVIDUAL SURROGATE RECOVERY FORMS FOR ACTUAL RECOVERIES)

a) VOA FRACTION A Surfom:’e_s e hn Amls

b) B/N FRACTION /// S royq £¢ boyZes

c) A/E FRACTION A/ suzo U/é(m L ZS
SPIKED BLANK WITHIN CONTROL LIMITS Mt qf//cné/e_ 3
SAMPLE HOLDING TIMES MET __See Commens <]

MINIMUM DETECTION LIMITS ON ALL FRACTIONS AT OR BELOW METHOD EEZ ’
SPECIFICATIONS. - (IF ROT CHECKED REFER TO INDIVIDUAL ANALYSIS
REPORTS FOR THE ACTUAL MDL'S)

ALL SAMPLES CONFORM TO £AA-C2/” . anac CRITERIA UNLESS I
OTHERWISE DENOTED BELOW.

ADDITIONAL COMMENTS: A4 %920/ (0- 330/- 08/2-0- f&)g,, o Ap 24205 (SO- 330/ 12/6-c)
Lere eylrocted for LVA on 1/3/89, Ove 20 pu ree y olrds,

b{e,/ were reextmled a2 neabMLLga_JLL/A"Z

PROJECT MANAGER

A & Ll
L




DR

mEtaTRACE, lnC- 13715 Riger Trail Nonh . Eank City. MO 63048 . (314 29E-856¢6

K Ferquson

SrﬁgggT ¥'s: foo-02 < :
SAMPLE #'s: AA2/50, R42Y/9Y, A/?J‘//%.ﬂaz.mé A42420.ST AAD Y6/, 4491(/:4 )

AR ABOYEIT, ARPYEDR
GC/HPLC ANALYSIS CONFORMANCE SUMMARY

1) GC/HPLC CALIBRATION - INITIAL CALIBRATION CURVE OR CALIBRATION
CHECK STANDARD RUN PER METHOD &C- cL 2 .=

2) BLANK CONTAMINATION - COMPOUNDS LISTED

a) GC A/O CanL[&,n/ﬂaz{es

by mpLc P ConZamypetes

3) SPIKED BLANK WITHIN CONTROL LIMITS .

4) SAMPLE HOLDING TIMES MET _See CommesZs =

5) MINIMUM DETECTION LIMITS ON GC/HPLC METHODS AT OR BELOW METHOD E
SPECIFICATIONS

6) ALL SAMPLES CONFORM TO LA -CLA QA/QC CRITERIA UNLESs D>
OTHERWISE DENOTED BELOW

ADDITIONAL COMMENTS: )
AB29/2 (- 3302~ ooy -0 ) N Lrlracled J LK. Aad Lo reexEruct-

G 5oy6)d (SD-330a-00rd-0m5) & on I/7M65 e fo a Conlamunabed bon s
AA2Y6/6 (50-3}02-600‘/-0-/750) \

SAIYE92 (SO-3302 -08/2 0) J %7% Z /
Y/ﬂ PROJECT MANAGER
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metaTRACE.lnc. 13715 Rige Trat Nori~ o Earth Cry. MO 63045 o (214)298-856¢

CLIENT. N Feryusen

ECT ¥'s: Jod—~o 3 ~

SAMPLE t's: AAI9/92, 4424195 AADY/77,AR2Y203, 432 Y20E AI2Y/ 3. A 92 e 0N

RADIOCHEMICAL ANALYSIS CONFORMANCE SUMMARY

1) GAS PROPORTIONAL COUNTER

a) BACKGROUND ACCEPTABLE ALPHA

b) BACKGROUND ACCEPTABLE BETA

c) PERFORMANCE CHECK ACCEPTABLE ALPHA

d) PERFORMANCE CHECK ACCEPTABLE BETA
2) ALPHA SPECTROMETER

a) BACKGROUND ACCEPTABLE

b) CALIBRATIO& (KeV/CHANNEL) VERIFICATION
3) ALPHA SCINTILLATION COUNTER

a) BACKGROUND ACCEPTABLE

b) PERFORMANCE CHECK ACCEPTABLE
4) METHOD SPECIFIC PARAMETERS

a) BLANK IN CONTROL

b} SPIKED BLANK IN CONTROL

c) RPD FOR DUPLICATES IN CONTROL

REB DF OF RBER

ADDITIONAL COMMENTS:
Z el O 7%= v s 7 - < 4 Sra0500

225 o O%ﬂﬁ‘z é; /.Ez&ﬁ g{ ‘@)H

A
[;/25;/ PROJECT MAN§G£R ~:




mtaTRAcE”'ncl 13715 Riger Trail Nortr . Earth C,c‘-’._ MO 63045 . (314) 298-8566

WSSRAP PROJECT NO: 100-03
RAFFINATE SLUDGE SPIKE
UNITS: UG/G

SAMPLE # AA24615
SITE ID: SD-3302-0004-I-MS

SPIKE SAMPLE
ANALYTE " SAMPLE CONC. CONC +SPIKE % RECOVERED
" Aluminum - - .- 4419 C - 3316 -
Antimony 22.5 100 121 a3
Arsenic 177 8 116 +
Barium 90.3 400 439 85
Beryllium 6.2 10 13.9 75
Cadmium 1.63 10 12.3 107
Calcium 48300 - 41970 -
Chromium 18.8 40 53.3 86
Cobalt 4.8 100 91.2 87
Copper 161 50 304 300
Iron 6300 --- 5828 -
Lead 171 100 188 17
Lithium 19.1 --- 10.1 -
Magnesium 6788 -=- 5808 -
Manganese 422 100 382 +
Mercury 1.3 0.5 1.5 40
Molybdenum 292 --- 205 -
Nickel , 32.9 100 102 69
Potassium 8000 -—- 800U -
Selenium 29.7 2 16.8 +
Silver 1.4U 10 10.1 101
Sodium 4324 -— 3491 -
Thallium 9.2 10 13.5 43
Vanadium 2079 100 1804 +
Zinc 67.3 100 122 55

(+) - Spike less than 1/4 of sample value




metaTRACE, lnC- 13715 Riger Trail Norin . Earth City. MO 63045 . (31¢; 296-8566

WSSRAP PROJECT NO: 100-03
RAFFINATE SLUDGE DUPLICATE
ONITS: UG/G

SAMPLE # AA24613
SITE ID: SD-3302-0004-1

ANALTYE ' RESULT #1 SULT #2
Aluminum o 4419 3691
Antimony 25.5 26.8
Arsenic : 177 A 169
Barium 90.3 75.6
Beryvllium 6.2 5.5
Cadmium 1.63 1.18
Calcium 48300 41900
Chromium 18.8 27.1
Cobalt 4.8 4.1
Copper 161 133
Iron 6300 5605
Lead : 171 117
Lithium 19.1 10.6
Magnesium 6788 6323
Manganese 422 360
Mercury 1.3 0.85
Molybdenum 292 : 243
Nickel 32.9 35.4
Potassium 800U 8000
Selenium 29.7 20.2
Silver 1.4U0 1.40
Sodium 4324 3780
Thallium 9.2 4.3
Vanadium 2079 1896
Zinc 67.3 43.4

Zirconium 251.2 ' 254 .0




metaTRACE, Inc.

SAMPLE #
SITE 1D:

ANALYTE

Nitrate
Chloride
Flouride
Sulfate

SAMPLE #

SITE ID:

RESULT #1
RESULT #2

13715 Rider Trail North .

WSSRAP PROJECT NO: 100-03
Raffinate Sludge

UNITS: UG/G
AA24615
SD-3302-0004-1-MS
SAMPLE ADDED
" CONC. AMT. SPIKE % RECOVERED
20523 2000 22407 99
53.7 200 192 76
11.0 10 15.5 74

545 200 707 95

Raffinate Sludge Duplicate

UNITS: UG/G
AAZ4613
SD-3302-0004-1
Nitrite Flouride Chloride Sulfate
19739 8.2 51.6 1151
20523 11.0 53.7 545

Earth City. MO 63045 .

(314 298-8566




metaTRACEr lnc. 13715 Ride- Traii Nortn . Earth City. MO 63045 . (314!

WSRAP PROJECT NO: 100-03
Pesticide/PCB - Raffinate Sludge
MS/MSD RESULTS
Percent Recovery

SAMPLE #: AA24614
SITE ID: SD-3302-0004-0-MS

Analvte Matrix Spike Matrix Spike Dup
Lindane ' ' 56 48
Heptachlor : 52 , 63
Aldrin 96 81
Dieldrin 80 79
Endrin g6 87

4.4’DDT 130 116




metaTRACE Int. 13715 Rider Trail North . Earth City. MO 63045 . (314) 298-8556

cLiEnT: A Ferqusarn

PROJECT ¥7s: “ Lou=05
SAMPLE #'s: /49/ S EL NS5 2 /94/.>57¢—»2/9/_->—s'75/ ALASE S «44/{4»4, ﬂgjézf% )

GC/MS ANALYSIS CONFORMANCE SUMMARY
1) GC/MS TUNE SPECIFICATIONS

a) BFB PASSED
b) DFTPP PASSED

2) GC/MS TUNING FREQUENCY - PERFORMED PER METHOD /4 - C//°

3) GC/MS CALIBRATION — INITIAL CALIBRATION CURVE OR
CALIBRATION CHECK STANDARD RUN PER METHOD /5% — CZ/°

AN K

4) GC/MS CALIBRATION REQUIREMENTS MET

-a) CALIBRATION CHECK COMPOUNDS
b) SYSTEM PERFORMANCE CHECK COMPOUNDS

X [

5) BLANK CONTAMINATION - COMPOUNDS LISTED

a) VOA FRACTION Zreldpfine chloriol, Seceduse
b) B/N FRACTION //-pn-o0clylnAdiasale
c) AE FRACTION A0 Confomp.tes

6) SURROGATE RECOVERIES MEET CRITERIA (IF NOT MET. REFER TO
INDIVIDUAL SURROGATE RECOVERY FORMS FOR ACTUAL RECOVERIES)

2) VOA FRACTION 4/ Saggu.é_s i Ehon S s
b) B/N FRACTION 4/ SUffa)'ﬁ'tch s ZAn //m,/_‘s
c) AE FRACTION 4A/S€¥60) pisseé 76(3)

X

7) SPIKED BLANK WITHIN CONTROL LIMITS /1/%4 ]

8) SAMPLE HOLDING TIMES MET _4// /a/c//@; Eimes were meits =

9) MINIMUM DETECTION LIMITS ON ALL FRACTIONS AT OR BELOW METHOD |
SPECIFICATIONS. (IF NOT CHECKED REFER TO INDIVIDUAL ANALYSIS '
REPORTS FOR THE ACTUAL MDL'S)

10) ALL SAMPLES CONFORM TO Z/H-<C./~ QA/QC CRITERIA UNLESS >
OTHERWISE DENOTED BELOW.

ADDITIONAL COMMENTS:

%ﬁ éo{%ﬁmm )




Il‘---n———-n-----------------------------------

-
metal RALE, inc. 13715 Rider Trai! North . Earth City. MO 63045 . (314) 298-8555
CLIENT: K FC‘(‘qu\S'o/)
PROJECT ¥ 's: _ou—c)3—

SAMPLE #'s: A4AA5S 7/ AALSS 79 -ARL55580, AALSE ¢, LRECYT A8l 26~ BRLTESO

GC/HPLC ANALYSIS CONFORMANCE SUMMARY

1) GC/HPLC CALIBRATION - INITIAL CALIBRATION C}vs OR caLIBRaTION <]
CHECK STANDARD RUN PER METHOD GC = ~£/H CLE/#2C ~ USETHE72L

2) BLANK CONTAMINATION - COMPOUNDS LISTED
a) GC /4949 CZQangunAﬂ;zééS

by meLc o Coptanmles

3) SPIKED BLANK WITHIN CONTROL LIMITS

4) SAMPLE HOLDING TIMES MET é// /J/o/m zf/me5 el ==

5) MINIMUM DETECTION LIMITS ON GC/HPLC METHODS AT OR BELOW METHOD =
SPECIFICATIONS

6) ALL SAMPLES CONFORM TO L£/% —C<£/~ QA/QC CRITERIA UNLESS PB<

OTHERWISE DENOTED BELOW

ADDITIONAL COMMENTS:

%)/’ A

PROJECT MANAGER




e :
metaT RALCE, inc. 13715 Rider Trail North o Earth City, MO 63045  «  (314) 293-8865

CLIENT: MK Ferquson
PROJECT ¥ 's5: _rou-03
SAMPLE #'s: A2/557 Lf55 T3~ ALSSES, ARISEIS AU ST, FRISCT7 -~ B/ 5E S/

METALS/ INORGANIC ANALYSIS CONFORMANCE SUMMARY

1) INITIAL CALIBRATION CURVE OR CALIBRATION CHECK STANDARD RUN | |
PER METHOD _£FPA — C £~

2) BLANK CONTAMINATION - COMPOUNDS LISTED

a) MeTALs Ao CopZiumprs Les

b) INORGANIC WO chz-zdm///zz{ej

3) SPIKED BLANK (LABORATORY CONTROL SAMPLE) WITHIN CONTROL LIMITS

4) SAMPLE HOLDING TIMES MET /4///a/a.///y Zmes preZE !
5) MINIMUM DETECTION LIMITS ON METALS/INORGANICS AT OR BELOW =

METHOD SPECIFICATIONS _ £/H <L~

6) ALL SAMPLES CONFORM TO £/% ~—CL/~ QA/QC CRITERIA UNLESS >3
OTHERWISE DENOTED BELOW

ADDITIONAL COMMENTS:




- metaTRALE, Inc. 13715 Rider Trat North ~« Earth City, MO 63045 o (31125655

: CLIENT: N Ferqusen
I PROJECT ¥ 5: _wo-02 <

I SAMPLE &'s: AAASSE LSS 70, AUSSUE ~Li(555 7, AAISES 7= BILSEXS, AUT X -Mlrery
i RADIOCHEMICAL ANALYSIS CONFORMANCE SUMMARY
& 1) GAS PROPORTIONAL COUNTER
3 a) BACKGROUND ACCEPTABLE ALPHA =
: b) BACKGROUND ACCEPTABLE BETA ><]
L c) PERFORMANCE CHECK ACCEPTABLE ALPHA <]
= d) PERFORMANCE CHECK ACCEPTABLE BETA =
k. 2)  ALPHA SPECTROMETER |
a) BACKGRCUND ACCEPTABRLE = .
= b) CALIBRATION (KeV/CHANNEL) VERIFICATION =
3) ALPHA SCINTILLATION COUNTER
a) BACKGROUND ACCEPTABLE =l
b) PERFORMANCE CHECK ACCEPTABLE =
5 4) METHOD SPECIFIC PARAMETERS
. a) BLANK IN CONTROL <
:‘: b) SPIKED BLANK IN CONTROL B
. c) RPD FOR DUPLICATES IN CONTROL (]
) ADDITIONAL COMMENTS: ﬂup/cn/s for TA232 ov offcontrn/

75,5 25 caused Sy Zhe snflvence o0l TA 230
Ej dve Zy LAe é/q/{ Len=/s s reseaZ=
_ /775“ %
5, Ronf:T MANAGER

~

k2,

Catre

.
4




: 30 : - - [ ey 2 . “ RIS
et TR AL o ATIR e MATRIXIEPTRE AATRIX SPIKE DUBCrEAfE ik ovERy O 24

v Name: meda TRALE - Contract: /N0 -N]

de: méﬁ Case No.: SAS "No.: SDG No.:
trix Spike — EPA Sample No.: Level: (lovw/med) /Jot p
Arites 78 # 9 i
{ SPIKE | SAMPLE | MS | MS | (
{ ADDED  |CONCENTRATION|CONCENTRATION{ &  [LIMITS|
SOMPOUND . | (ug/Kg) | (ug/Kg) : (ug/Kg) [ REC §| REC. {
| { l | |
Phenol { 6700 oD d__ 3900 |« (26— 90|
-Chlorophenol | 6200 __vn l__You(y 59 1(25-102]
,4-Dichlorobenzene { _330¢ { AD [ _s20um [_s- <o (28-104]
N-Nitroso—-di-n-prop. (1) | 3300 |_~D 2300 {_ 40 141-126]
',2,4~Trichlorobenzene | 32300 [__«D __2200 |_4=2  138-107]
-Chloro-3-methylphenol|_4200 { D) |_3Bvo0d) s/ [26-103]
Acenaphthene 1 323n0 -1 D |_2300 | 2/ 131-137]
4~Nitrophenol {46700 X ) l__v¢ /% [11-114]
,4-Dinitrotoluene [ 3300 { 7T | 220 | 23« 28— 89]
.2ntachlorophenol | £200 | P | __Réemn | 39 [17-109]
>yrene | 3300 | ~D |_ 2900 7/ 135-142]{
{ | | [ [ [
AACS 72 25T -
o | SPIKE [ ¥SD [ MSD | i g l
| ADDED |CONCENTRATION| % | % [ QC LIMITS |
C. 2O0UND | (ug/Kg) | (ug/Kg) | REC &§] RPD §| RPD | REC. |
| { [== | ! | ======|
—enol ({700 | 27200 1. Y90 1 40 { 35 [26- 90]
‘=Chlorophenol | _£200 [__D%00 {_4v |_29 | S0 [25-102]
4-Dichlorobenzene | 33n() |__[¥00 s>y 1 1y [ 27 |28-104]
Nitroso—di-n-prop.(1)|_3300 |__ /%00 l_sy 1 20 | 38 [41-126]
-«2,4-Trichlorobenzene | 23200 { amu { 42 | ¢ | 23 [38-107]
—Chloro-3-methylphenol| ¢ 700 1700 20 | (o x| 33 [26-103]
enaphthene [_2300 200 {44 1_9 [ 19 . [31-137]
~Nitrophenol [_s70% 00 s+ 1 _©O | S0 [11-114]|
.4-Dinitrotoluene 1_3200  |__530 _/lbx | 3¢ | 47 |[28- 89|
' ntachlorophenol { £ 7200 [_Duynid [ 3¢ 1 8 | 47 {17-109{
'y rene | 22,0 :_QOOO : 6/ 1_15 | 36 [35-142]
{ |

N-Nitroso—-di-n-propylamine

~lumn to be used to flag recovery and RPD values with an asterisk
. lues outside of QC limits

P

: | 4 Sut of I outside limits
' 2 Recovery: g out of & outside limits

v TS:

FORM IXI SV-2 1/87 Rev.




3F
meta S0l APEe BNt MATRIXISSPTKEYMATRIX SPIKE DUPLICATEOHEEOVERY (314 208-25453

~ab Name: META —TrR ¢ C contract: - /00-(3
Code: ' H&ZB Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No.:@ ) 3365-L(-0 Level: (low/med) [/J("’

AR/SS T S
| | SPIKE [ SAMPLE 1 MS | MS I QC |
: [ ADDED | CONCENTRATION | CONCENTRATION| & |LIMITS|
COMPOUND : (ug/Kg) } (ug/Kg) l (ug/Kg) { REC £| REC. |
I -+ 333+ <+ 3+ + ++ ¢+ 3+ -3 + >+ —+ 13 -+ 3+ 3 <+ + + <+ >3 = == —4 I —_——mTmsm=== t—+ + 34 l _=m==== I
! Lindane 263 | 45 | [y I_ S/ 1ae-127]
Heptachlor 261 | 0 | 27 |_8G 135-130]
{ Aldrin | ] ] | 0 | 21 | M9 |34-132}
| Dieldrin l [/ | 0 [ 96 |69 131-1341
Endrin {62 I 0 I 42 |63 142-139]
. 4,4' DDT | (4% | 8) | 49 I__ 723 123-134}
| { I | ! | l
-

24 155 77 WSO
' _ | SPIKE | MSD | MSD | [ 1
| ADDED | CONCENTRATION| § [ % | QC LIMITS |
COMPOUND | (ug/Kg) | (ug/Kg) | REC €| RPD £§|{ RPD | REC. |
] ====================———=] ————————— l= ————— l —I= ————— l‘-—-——:::l::::::l
| Lindane | 6.1 | /8 | 5'1 ) | S0 [46-127]
' Heptachlor | 267 | i |- 7¢( | 9 | 31 |]35-130]
Aldrin l__2¢2 ] 24 I_ 9 | _ O | 43 [34-132]
| Dieldrin A l 49 |23 | _ 6 1 38 |31-134]
! Endrin | A% | ¥y Il__G6G 1__ & | 45 [42-139]
4,4' DDT | Ad | KA l_SY 1_30 | 50 ]23-134]

| | | | |

s

{ Column to be used to flag recovery and RPD values with an asterisk

« Values outside of QC limits \\
: L
. | \
WwD: O out of outside limits )\
spike Recovery: out of _/J outside limits q \1'0
‘OMMENTS : @CA'LU'QL;M) o~ S0 N0 e neded subbue ""'1 oul "’Lm AR 125Y
lnle €eriy  peaks Fhet e frend in SP3305-LC~0 7

FORM IXI PEST-2 1/87 Rev.




me*taTRACE: ]T}'C. 13715 Ruder Trail North . Earth City, MO 63045 . (313) 208-8566

WSRAP PROJECT NO: 100-03
Nitroaromatics — Raffinate Sludge
MS/MSD RESULTS
Percent Recovery

SAMPLE #: AA15575
SITE 1ID: sD-3305-L.C.0.

" Analyte Matrix Spike Matrix Spike Dup.
1,3,5-TNB 103 103
1,3-DNB 103 103
Nitrobenzene 103 103
2,4,6-TNT 103 103
2,6-DNT 91 84

2,4-DNT 103 107




metaTRACE, inc.

SAMPLE #
SITE .ID:

ANALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

13715 Rider Trail North

WSSRAP PROJECT NO:
Raffinate Sludge SPIKE

UNITS: MG/KG
AA15581
SD-3305~L.C.1I.
SPIKE
SAMPLE CONC. CONC
9928 ——
87.3 100
647 2
134 400
15.8 10
2.7 10
71910 -
1.0U not spiked
8.3 100
421 S0
22890 -
644 100
6.6 S50
12630 -
1837 100
0.81 not spiked
739 100
216 100
644 —-—-
él1.4 1.0
1.0U 1.0U
12620 ——-
22.8 10
4227 100
213 100

. Earth City. MO 63045 .

100-03

SAMPLE

+SPIKE

NR
199
742
567
27.2
12.5
NR
1.0U
103
500
NR
744
56.9
NR
2173
0.80
854
318
NR
1.0U
NR
29
4739
301

% RECOVERED

112
X
108
114

e8

94.7
x
x
101

102

X

62
4
es

X Spike value less than 174 of the sample value making data

unuseab

le.

(314) 228-6565
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metal RALE, Ing.

13715 Rider Trail Morth . Earth City, MO 63045 . (314) 295-8566

WSSRAP PROJECT NO: 100-03
Raffinate Sludge SPIKE

UNITS: MG/KG
SAMPLE # 15581
- SITE 1D: SD-3305-L.C.1I.

ANALTYE RESULT #1 RESULT #2
Aluminum 9928 10260
Antimony 87.3 83
Arsenic 647 580
Barium 134 126
Beryllium 15.8 14.7
Cadmium 2.7 3.1
Calcium 71910 66390
Chromium 1.0U 1.0U
Cobalt 8.3 8.1
Copper 421 J66
Iron 22890 21890
Lead &44 480
Lithium 6.6 7.3
Magnesium 1837 1738
Manganese 1837 1738
Mercury 0.81 0.48
Molybdenum 739 685
Nickel 216 161
Potassium 644 508
Selenium 6l.4 69.0
Silver 1.0U 1.0U
Sodium 12610 11970
Thallium 22.8 16.6
Vanadium 4227 4033
Zinc 213 181




metaTRACE, Inc.

SAMPLE #
SITE 1ID:

Analyte

Nitrate
Nitrite
Chloride
Flouride
Sulfate

SAMPLE #

SITE 1D:

RESULT #1
RESULT #2

WSSRAP PROJECT NO:
Raffinate Sludge Spike

13715 Ricer Trall North .

UNITS: UG/G
AA15582
SD—3305—L.C.I. MS
Sample '~ Added
Conc. Amt. Spike
36,105 10,000 45,700
S$52 100 S80
&2 100 125
36 100 Q0
7,240 10,000 16,600

Earth City, MO 63045 . (313) 298-8565

100-03

% Recovered

99
89
77
66
96

Raffinate Sludge Duplicate

UNITS: UG/G
AA15581
sD-3305-L.C.1I.
Nitrite Nitrate Flouride
563 24,300 S1
552 36,105 36

Chloride Sulfate

91 6,070
62 7,240




MEtaTR‘\CE, 'nc. 13715 Rddar Tral Nonn . Earth City. MO 623045 . (374, 2033335

WELDON  SPRING SITE REMEDIAL ACTION PROJECT

QUALITY CONTROL REPORT - GC/MS

RAFFINATE SLUDGE

Vo lati legs «<—

Semi-— \/ofaa;f_'u' les




metail RACE, Inc. 13715 Rider Trail North @ Earth City, MO 63045 e (314)298-8566
CLIENT: MK Ferquson
PROJECT ¥'s: _~Z9¢~ 03 o
SAMPLE &'s: ed Ly GC 7S ( £qlFmate ,54% e)

GC/MS ANALYSIS CONFORMANCE SUMMARY
1) GC/MS TUNE SPECIFICATIONS

a) BFB PASSED
b) DFTPP PASSED

2) GC/MS TUNING FREQUENCY - PERFORMED PER METHOD.Afgﬁy"C:Aa/?

3) GC/MS CALIBRATION - INITIAL CALIBRATION CURVE OR
CALIBRATION CHECK STANDARD RUN PER METHOD _ /% — C LA~

4) GC/MS CALIBRATION REQUIREMENTS MET

~a) - CALIBRATION CHECK COMPOUNDS
b) SYSTEM PERFORMANCE CHECK COMPOUNDS

XK K NREK

. 5) BLANK CONTAMINATION - COMPOUNDS LISTED

a) VOA FRACTION Dee oA’ )

b) B/N FRACTION _See gté&@é#‘;
c) A/E FRACTION _440__@4_4_&_@4, es

6) SURROGATE RECOVERIES MEET CRITERIA (IF NOT MET. REFER TO
INDIVIDUAL SURROGATE RECOVERY FORMS FOR ACTUAL RECOVERIES)

2) VoA FRACTION A/ Surrvgetes syZdes LmZs

b) B/N FRACTION A4/653() s: 26m50 /8949059())
c) A/E FRACTION Sc€ afechAmens "3 '

X

7) SPIKED BLANK WITHIN CONTROL LIMITS /VOZZW/(,«% J

8) SAMPLE HOLDING TIMES MET Zﬁwe Avezf - bfZél I;Zl
See «Ztichres = 5/1/}?

9) MINIMUM DETECTION LIMITS ON ALL FRACTIONS AT OR BELOW METHOD T
SPECIFICATIONS. (IF NOT CHECKED REFER TO INDIVIDUAL ANALYSIS
REPORTS FOR THE ACTUAL MDL'S)

10) ALL SAMPLES CONFORM TO _ L/ ~<CLF amac CRITERIA UNLESS 5
OTHERWISE DENOTED BELOW.

ADDITIONAL COMMENTS: __.S€¢e qééc/@e,t’- ST

y s P //;7 Z
T et
(/ypkoascr MANAGER




DISTRIBUTION LIST

U.S. Environmental Protection Agency Region VII

Mr. Gale Wright, Chief (3 copies)
Remedial Section/Superfund Branch

U. S. Environmental Protection Agency
Region VII

725 Minnesota Avenue

Kansas City, KS 66101

Missouri Department of Natural Resources

Mr. Dave Bedan (3 copies)

State of Missouri

Department of Natural Resources
~ Post Office Box 176

Jefferson City, MO 65102 -

Argonne National Laboratory

Mr. John Peterson

Energy and Environmental Systems Division
Argonne National Laboratory

9700 South Cass Avenue, Building 362
Argonne, IL 60439

Oak Ridge Operations

B.J. Davis

U.S. Department of Energy
Environmental Protection Agency
Oak Ridge Operations Office
Post Office Box 2001

Oak Ridge, TN .37830

A.P. Avel, CE-53 (letter w/o encl)
U.S. Department of Energy
Environmental Protection Agency
Oak Ridge Operations Office

Post Office Box 2001

Oak Ridge, TN 37830

G.W. Benedict, CE-50 (letter w/o encl)

U.S. Department of Energy

Acting Assistant Manager for Construction and Engineering
Oak Ridge Operations Office '
Post Office Box 2001

Oak Ridge, TN 37830

CHEMSLUD/TXTJOANN




Department of the Army

Mr. Clark Gunion

Civil Engineer/Project Manager
Superfund Branch

U.S. Army Corps of Engineers
601 East 12th Street

Kansas City, MO 64106

Commander

U.S. Army Toxic and Hazardous Materials Agency
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