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Silo 3 waste was performed at the request of
Rocky Mountain Remedial Services, LLC (RMRS) to support treatment of the waste with the
Envirobond reagents and Envirobrick process. The Savannah River Technology Center (SRTC)
performed the characterization under a Work for Others Agreement WOF-00-007.

Two 30-gallon drums of Silo 3 waste, collected in 1997 from ports 4 to 6, were provided for this
study. Approximately five kilograms of material were consumed in the characterization effort.
Results are summarized in this report. The remaining Silo 3 material will be returned to Fluor
Femald, Inc (FF) in early 2001. Treatability studies will not be conducted at this time because of
changes in the RMRS-FF contract.

Chemical, radiological and physical property results obtained in this study are consistent with
those from two earlier characterization studies of the Silo 3 waste” 2. The Silo 3 waste consists

of fine particles, the majority of which are in the size range of 5 to 40 ~m. The particles are

spherical to subspherical and have rough surfaces. The smallest particles, less than one ~m, are
more irregular in shape. In the as received condition, the Silo 3 waste is a reddish brown, fiee-
flowing powder consisting of particles with an estimated specific gravity of about 2.5. Simple
tamping resulted in a bulk density increase of 53 to 54 percent (0.686 ave. to 1.054 ave. g/cm3).

The particles are made up of nitrate and sulphate salts of sodium, potassium, magnesium and
calcium in addition to diatomaceous earth (filter aid used in the initial waste processing). The
porous diatoms (amorphous Si02) are coated and filled with salts. The most abundant salts are
NaNOs, CaSOa, and Mgs(SOa)z(OH)z. All of the particles are coated with a non crystalline iron-
containing phase itierred to be amorphous iron hydroxide.

The Silo 3 waste can be classified as a salt waste because 53 and 56 weight percent of each
sample tested in this study was soluble in water. All of the sodium nitrate, NaN03, was leached
from the samples. The potassium salts and some of the calcium and magnesium salts (nitrates
and/or sulfates) also dissolved in the presence of water. In addition, the magnesium sulfate
hydroxide phase, Mgs(SOa)z(OH)z, completely hydrated after con~ct with water for 24 hours

The Silo 3 waste also absorbs moisture from humid air as indicated by the weight gain of
samples exposed to moist air. The amount of absorption or hydration depends on the humidity
and the exposure time. Exposure for seven days at 51, 71, and 95 O/ORHresulted in weight gains
of 9, 17, and 33 weight percent, respectively. Longer exposure times resulted in greater weight
gains of up to 54% afier 21 days at 95 %RH. The appearance and physical properties of the
material exposed to moist air were different than the dry waste as evidenced by clumping,
resistance to penetration, and color changes.

The Silo 3 waste consistently displayed the hazardous characteristic of metal toxicity for
chromiu and selenim. It also displayed metal toxicity for arsenic and cadmium in samples
collected and tested in previous studies (1989 core samples). Consequently treatment to reduce
the leachability of Cr and Se is required. Treatment for As and Cd is recommended given the
limited dati. However, additional sampling and analyses may indicate that blending can achieve
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values below the regulatory limits. These conclusions are supported by a statistical analysis of
the current (1997 samples) and historical (1989 samples) observations. In this study of the 1997
samples, the highest Cr concentration in the leachate was slightly more than three times the
regulatory limit (5.0 mg/L) for land disposal. The highest Se concentration in the leachate was
1.7 times the limit (1.0). The highest As concentration from previous studies2 was 41.5 mg/L
versus the limit (5.0 mg/L). The highest Cd concentration in leachates generated in this study
was 0.971 versus the limit (1.0 mg/L). In previous studies the highest concentration was 6.32
mg/L.2

2.0INTRODUCTION

This report summarizes characterization results for uranium residues from the Fernald
Environmental Management Project (FEMP) Operable Unit (OU-4). These residues are
currently stored in a one-million-gallon concrete silo, Silo 3, at the DOE Fernald Site, Ohio.
Characterization of the Silo 3 waste is the first part of a three part study requested by Rocky
Mountain Remedial Services (RMRS) through a Work for Others Agreement, WFO-00-007,
between the Westinghouse Savannah River Company (WSRC) and RMRS. Parts 2 and 3 of this
effort include bench- and pilot-scale testing.

2.1 OBJECTIVE

The objective of this effort was to characterize Fernald Silo 3 waste prior to evaluating/veri&ing
the effectiveness of the RMRS Envirobond reagents and Envirobrick/briquette process for
treating this waste for disposal at the Nevada Test Site (NTS). Specific testing included:

1. Bulk chemical and radiological analyses
2. TCLP evaluation for 8 RCRA metals
3. Phase/mineralogy determination
4. Particle size distribution
5. Particle shape
6. Bulk density, loose and packed
7. Specific gravity
8. Engineering properties for bulk solids handling
9. Corrosivity
10. Effects of relative humidity
11. Weight per cent water-soluble material.

Two tasks, explosivity testing of the fine particulate Silo 3 waste and abrasion testing of concrete
to simulate abrasive properties of the actual waste, were not undertaken at this time. The effect
of water vapor and determination of the amount and chemistry of the water soluble fraction of
the waste were added to the scope afier weight gains were observed upon exposure to the
laboratory atmosphere.

2.2 BACKGROUND

Rocky Mountain Remedial Services LLC, a subsidiary of Washington Group International
(WGI), is providing waste processing services to Fluor Fernald, Inc., a subsidiary of the Fluor
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Daniel Corporation. This included retrieval and treatment of the waste currently stored in Silo 3
at the Fernald Environmental Management Project, Operating Unit 4 (FEMP OU-4) near
Cincinnati, OH. SRTC/WSRC was requested to characterize a sample of the Silo 3 waste to
support the RMRS effort. Characterization results are documented in this report.

Two thirty-gallon containers of Silo 3 waste were shipped from Fernald to the Clemson
Environmental Technical Center (CETL) where they were re~ived on September 19,2000.
Fluor Femald personnel collected this material in 1997 by accessing decant nozzles Numbers 4
to 6 on the side of Silo 3 about 6 feet from the bottom. A 2-inch auger was inserted about 5 to 6
feet into the silo. Since the waste did not flow into this void, an expanding bar was used to break
the material lose and scrape out a cavity. Once loosened, the waste flowed into the auger and
was collected in several 30-gallon containers. Details of the sampling were obtained from Cregg
Bossard, WGI.3

RMRS personnel performed characterization and a treatability study using the Envirobond
reagents and briquetting process on a portion of the 1997 sample. This information is presented
elsewhere.2’4 Some of the RMRS characterization data are included in this report for
comparison with the new data collected in this study.

2.3 REGULATORY CLASS IFICATION FOR WASTE DECLARATION

WSRC/EPD personnel conducted an independent review of the Femald Silo 3 waste regulatory
classification. This was undertaken to verifi that:

1) Subsequent bench- and pilot-scale treatability studies do not require notification/tracking by
the South Carolina Department of Health and Environmental Control (SCDHEC) as RCRA
treatability studies.

2) Characteristically hazardous metals (8) are the ordy contaminants of concern with respect to
the waste treatmentistabilization effort.

This effort was supported by Fluor Femald personnel who provided information documenting
the position that the appropriate classification of the waste in Silo 3 (OU-4) is as 1le.(2)
byproduct material, i.e., uranium residues (low-level radioactive waste, excluded from regulation
under the Resource Conservation and Recovery Act).s In addition, DOE Order 435.1 continues
the policy of allowing DOE to manage 1le.(2) byproduct material as low-level waste at DOE
LLW disposal facilities. A summary of this information and a position paper on the acceptability
of disposal of FEMP OU-4 residues at the Nevada Test Siteb are provided in Appendix 1.

Currently, the Silo 3 waste is regulated under CERCLA. The FEMP-OU4-ESD-0 Final Femald
Record of Decision (ROD), Revision O, January 1998, specifies the treatment as either chemical
stabilizatiotisolidification or polymer–based encapsulation.7 It also specifies that the objective

of the treatment is to stabilize the characteristic metals to meet the

. RCRA TCLP limits, and

e Disposal facility Waste Acceptance Criteria (WAC) for off site disposal at either the NTS or
an appropriately permitted commercial disposal facility. “
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The eight characteristically hazardous metals and relevant regulatory limits are provided below
in Table 1.

Table 1. Maximum TCLP Leachate Concentrations of Characteristic
Metals for Land disposal.

RCW Regulatory Limit Applicable to Silo 3 Waste
Hazardous TCLP leachate5
Metal (mglL)

Arsenic 5.0

Barium 100

Cadmium 1.0

Chromium 5.0

Lead 5.0

Mercury 0.2

Selenium 1.0

Silver 5.0

The Universal Treatment Standard (UTS) limits were not applied because they are not applicable
to this waste stream based on: the regulatory classification as byproduct waste; the Femald 0U4
Record of Decision (ROD); and the Nevada Test Site Letter of Understanding concerning
disposal of the waste form. In this and previous studies, the Femald 0U4 (Silo 3) waste was not.
evaluated for underlying h=dous constituents for these s~e reasons.

3.0EXPERIMENTAL PRO CEDURES

3.1 CONTAINER SAMPLING

Two 55-gallon drums were received: WI 73805 and W1 73822. Each 55-gallon drum contained
a 30-gallon drum. The 55-gallon drum numbered W 173805 contained a 30-gallon drum number
W 173689. The 55-gallon drum numbered W1 73822 contained another 30-gallon drum number
W173696. See Table 2.

Two cores were taken from each 30-gallon drum. A 3-inch diameter stainless steel sleeve
(casing) was first inserted into the drum. Material inside of the sleeve was collected using a 2-
inch ID AMS extendible core sampler with a butterfly valve on the auger tip. Material in the top
one-half of the container was sampled first. The top half was estimated relative to the total by
correlating the height of the sampler with the height of the 30-gallon container. In each case the
sampler was reinserted several times (3 to 6, as needed) until a total of 1000 or more grams of ~
sample was collected. Then the bottom half of the container was sampled in the same manner.
See Table 2 for the actual sample weights.

The number of times the sampler was inserted and the cumulative amount of sample collected
are recorded in the CETL Laboratory Notebook.g The two core samples were about 180 degrees
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apart and approximately two inches from the edge of the drum. The two cores (top and bottom)
generated a total of 4 samples for each drum.
The cores were labeled as follows: the last three digits of the 30-gallon drum number-core
number-T or B for top or bottom, respectively. For example, Sample 689- 1-T is the first core
sample taken from the top half of drum W 173689.

Table 2. Total Weights of Core Samples Collected From Silo 3 Drums.

Chemical Analyses and Archived Samples
55 Gallon Overpack 30 Gallon Drum Total Collected
Drum Number Number Core Samples (grams)

689- l-T 1260
W173805 W173689 689- l-B 1057

689-2-T 1285

689-2-B 1120

696-1 -T 1231

696-1 -B 654
W173822 W173696

696-l a-B 198

696-2-T 1157

696-2-B 1137

696-GRAB 1204

There were three discrepancies of note:
1.

2.

3.

The lid on drum W 173696 had the identification number W1 73693 rather than the expected
W173696 identification number.
Complete penetration to the bottom of the drum was not possible for core sample 696-l-B.
Only 654 grams of Silo 3 material were collected from this core. A second core (969-la-B)
was taken immediately next to the stainless steel sleeve and resulted in m additional 198
grams.
Subsequent attempts to sample container W 173696 revealed that a plastic bag containing Silo
3 mate~al was on the bottom of the drum. The bag prevented the sampler from going to the
bottom of the drum. This was described above. A grab sample (696-GRAB) was taken from
the material in the plastic bag.

Each core sample was blended and split using a riffle splitter. From one split approximately 50
grams were placed in a 125 mL plastic bottle. The remainder from the split was placed in a 1-
liter bottle. Both samples were sent to General Engineering Laboratories (GEL) for analyses on
October 18,2000, as directed by WSRC. The other split was bottled and archived. For 696-l-B,
the sample was split but then most of the sample was combined and sent to GEL, giving them a
total of around 500 grams. Sample 696-l a-B was not combined with 696- 1-B and was not sent
to GEL, Inc. One split from the grab sample 696-GRAB was also sent to GEL. Approximately
200 grams of sample were taken from the nine archived samples (all but 696-la-B) and sent to
Cecil May at WSRC on October 24,2000 for additional testing.
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The Silo 3 material that remained in the drums was transferred to 55-gallon drums (one drum for
each of the original 30-gallon drums) and then blended by placing them on a drum tumbler for
24 hours. Samples of the blended material were collected for the physical property testing. Two
5-gallon buckets of Silo 3 material were taken from each of the 55-gallon drums. These
composite samples were labeled W 173689A and B and W 173696A and B.

Drum handling and drum sampling activities were recorded on digital video. The tapes were
sent to RMRS via Angel Spencer, WGI, as requested.

Table 3. Samples Collected for Engineering Property Testing and Bench-Scale Testing.

30-Gallon Drum Number 5-Gallon Bucket Sample Number

W173689 Blended W173689A

W 173689B

W173696 Blended W173696A

W173696B

3.2 CHEMICAL AND RADIOLOGICAL ANALYTICAL METHODS

The following analytical techniques (EPA/SW9 and ASTM’O) were used to characterize the
chemistry and radiochemistry of the Silo 3 waste:

●

●

●

●

●

●

●

o

Ion chromatography (IC) was used to determine anion concentrations (oxalate, nitrite, nitrate,
phosphate, sulfate, bromide, chloride, fluoride), EPA method 300.0.

Cold vapor mercury analysis was used to determine the mercury concentration, EPA SW-846
Method 7471. Sample preparation was according to SW846 7471A.

Inductively coupled plasma spectroscopy (ICP) was used to determine metal concentrations
(bulk and minor constituents except silicon), EPA SW-846 Method 6010.

Chemical analyses of these solid samples required digestion performed according to SW846
3050B.

Gamma Spectroscopy was used to determine the concentration of gamma emitting
radionuclides.

Percent Evaporable water (HzO1loc) was determined according to ASTM method D2216-98.
Oven drying rather than microwave drying was used.

pH of the aqueous phase in contact with the Silo 3 waste was determined using EPA Method
9045C. There were no exceptions or changes to the method.

Weight percent water-soluble material was determined by a method specified by WSRC.
This method is described as follows: 50 grams of Silo 3 material was added to 1000 mL of
deionized (DI) water. The mixture was stirred for 24 hours at room temperature and then
filtered. The solid residue was dried and weighed. The weight loss was reported as a percent
of the original sample. The liquids and dry solids were sent to General Engineering
Laboratories for anion and metal analyses.
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● Corrosivity was determined using EPA Method 1110. One liter of DI water was mixed with
1000 grams of Silo 3 material. The mixture was shaken by hand for 5 minutes, allowed to
settle, and then filtered. The filtrate (500 to 650 mL of leachate, depending on the sample)
was used for the corrosivity test. The volume of leachate was less than required by the
method, i.e., 870 mL. Less leachate was determined not to effect the results. Temperatures
ranged from 48 to 62 degrees C. There were no other exceptions or changes to the method.

3.3 MINERALOGY

Powder pattern x-ray diffractometry (XRD) was used to identify the mineralogy of the phases in
the Silo 3 waste. X-ray diffraction patterns are unique for the molecular cell structures of the
crystalline phases. The presence of non-crystalline phases can also”be determined by XRD.
However, the chemistry of the amorphous material can not be obtained from this type of data.

The XRD tecfilque can detect phases that makeup at least 2 to 5 weight per cent of the total
sample. Consequently, small concentrations of crystalline compounds can not be detected with
this technique. In addition, quantitative results are not possible unless particle size is controlled
and standards are included. This level of detail was not warranted in this study. Also,
qualitative results are subject to many factors and require supporting documentation to be useful.

Scanning electron microscopy (SEM) and electron difiaction x-ray analyses (EDX) were used to
obtain qualitative chemistry data for the individual particles in the Silo 3 material.

3.4 TCLP LEACHING

The Toxicity Characteristic Leaching Procedure (TCLP) was performed according to EPA
procedure SW846 1311 using 50g of sample and one liter of leachate. The leachate was
determined by measuring the pH of water in contact with the waste per SW846 1331. All of the
samples required the same leachate, Fluid #2. The leaching time was 18 hours during which the
samples were agitated/stirred using a container rotator device. Leaching was carried out at
ambient temperature. The leachates were filtered, digested and analyzed using approved SW-
846 procedures: ICP-TRACE TCLP (SW846-301 OA) and EPA Method 7470 for mercury.

3.5 PHYSICAL PROPERTY TESTING

3.5.1 Loose Bulk Density

Loose bulk density was determined using ASTM Method D 6393-99. The test was performed as
written, but there were slight differences in the equipment used as described below.

● ASTM specified the vibrating and stationary chute to be a stainless steel conical chute with
the dimensions OR 75.0 mm top diameter, 55.0 mm high, and 50.0 mm bottom diameter.
The actual chute was: 72.9 mm top diameter, 76.2 mm high, and 53.8 mm bottom diameter.

s ASTM specified the cup material to be a stainless steel cylindrical container with a 50.5 mm
inside diameter by 49.9 mm high. The actual plastic cup had a 50.8 mm inside diameter and
was 49.3 mm high.
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● Thevolue of theac~al cupwasve~similw totheone specified inthe ASTMmethod:lOO
cm3 compared to the actual volume of 99.9 cm3.

There were no other exceptions or changes to the method. See Figure 1.

-7.1
. .4..-------— -. “

Figure 1. Equipment Used to Measure the Loose Bulk Density.

3.5.2 Compacted Bulk Density

The compacted bulk density was determined using ASTM Method D 6393-99. The test was
performed as written with the exception that instead of dropping the cup, it was tapped
repeatedly on a ceramic ring stand base until no tiher decrease in volume was observed. See
Figure 2. This test was performed three times on the initial sample to confirm that the approach
was reproducible. In addition, the ASTM-specified cup extension was 55.0 mm in diameter by
48.0 mm high. The dimensions of the actual CUPextension were 50.8 mmindiameterby 51.6
mm high.
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Figure 2.

3.5.3 Specific Gravity

Equipment Used to Measure the Compacted Bulk Density.

ASTM method D854-98 was specified for determining the specific gravity of the particles in the
Silo 3 waste. However, over 50 weight percent of the material was found to be water-soluble.
Consequently a non hazardous fluid was sought as the displacement media in the test. Since a
suitable alternative liquid was not identified, this test was not conducted.

3.5.4 Particle size

ASTM method D422-63 (Reapproved 1998) was specified for determining the particle size
distribution of the Silo 3 waste. This method involves determining the settling rate of the
particles in water. Again, since over 50 weight percent of the material is water-soluble, a non
solubilizing liquid was sought. Ethanol was tested but found to dissolve 16 weight percent of the
waste. Consequently this test was not conducted. As an alternative, particle imaging using a
scanning electron microscopy (SEM) was selected to provide a visual estimate the particle size.

3.5.5 Particle Morphology

Scanning electron microscopy was used to characterize the particle morphology. Photographs of
the particles provided visual documentation of the material.
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3.6 ENGINEE~NG PROPE RTIES

All of the following tests were to be performed according to ASTM Method 6393-99. This
method required a Carr Indices tester. This unit is expensive ($25,000), uses fairly simple
equipment, and is difficult to decontaminate afier use. WSRC requested that CETL follow the
spirit of the test as closely as possible using common laboratory equipment and, in some
instances, fabricating components for a given test. The differences between the Carr Indices
tester and the equipment and approach used are documented below for each test. In addition,
photographs of the experimental setups are provided.

3.6.1 Angle of Repose

The angle of repose of the Silo 3 waste was determined using ASTM Method D 6393-99. The test
was performed as written. There were slight differences in the equipment as indicated below.

. ASTM specified a glass funnel with a 55 degree angle bowl as measured from the horizontal
with a 7.0 mm outlet diameter and a stem length of 33.5 mm. The actual funnel was 58.1
degrees as measured from horizontal with a 14 mm outlet diameter and a stem length of 37
mm.

● ASTM specified the platform as a chrome-plated brass circular platform with a diameter of
80.0 mm and a height of 59.0 mm. The actual platform diameter was 78.2 mm and a height
of 41.4 mm.

The height of the cone was measured from the bottom side of the spatula to the top of the cone
using a T-square with a level bulb. To confirm that the differences in cup dimensions did not
significantly influence the test results, the angle of repose was also determined using a larger
aluminum cup with dimensions of 87.9 mm in diameter and a height of 52.6. The results were
comparable. See Figure 3.

Figure 3. Equipment Used to Measure the Angle of Repose.
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3.6.2 Angle of Fall (Angle of S lump)

The angle of fall was determined using ASTM Method D 6393-99. There were slight differences
in the equipment as indicated below.

● The T-square with level and the shocker on the ring stand was constructed such that the
shocker (weight) was formed from several washers glued together to give a total weight of
109.5 grams. The method specified a weight of 110.0 grams

The height of the cone was measured from the bottom side of the spatula to the top of the cone
using a T-square with a level bulb. See Figure 4.

Figure 4. Equipment Used to Measure the Angle of Fall.

3.6.3 Angle of Spatula (Angle of Withdrawal)

The angle of spatula was determined using ASTM Method D 6393-99. There were slight
differences in the equipment as described in the Angle of Fall method. In addition, the ASTM
specified spatula was 22.0 mm in width by 3.0 mm thick. See Figure 5. @ote the calipers and
the shocker on the ring stand). The width of the actual spatula was 19.05 mm; the thickness of
the spatula was 0.51 mm. The height of the cone was measured from the bottom side of the
spatula to the top of the cone using a caliper. The thickness of the spatula was subtracted from
the measurements.

3.6.4 Cohesion

Cohesion was determined using ASTM Method D 6393-99. The test was performed as written.
There were slight differences in the actual and the specified equipment. See Figure 6. The
spacer and vibrating chute were replaced with a bottom pan.
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Figure 5. Experimental Setup for the Angle of Spatula Test.
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Figure 6. Experimental Setup for the Cohesion Test.
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3.7 EFFECT OF RELATIVE HUMIDITY

The Silo 3 material is sensitive to relative humidity and absorbs moisture when exposed to a
humid atmosphere. Consequently, a method was developed by SRTC to characterize the effects
of humidity on the material. Samples consisting of 40 grams of the Silo 3 waste were placed on
a 3-inch sieve that was supported in a closed container at several different relative humidities.
Saturated salt solutions in the bottoms of the containers were used to generate unique vapor

phase moisture contents. Tests were conducted at 24°C and the humidities were obtained as
using the following solutions:

31 YoRH over saturated CaC12 solution,
51 %RH over saturated C@OJ)z solution,
71YoRH over saturated NH4C1+KNOJ solution, and
95 YoRH over saturated Na2S0307H20 solution.

Weight gains and the general appearance were recorded after 1,4,7, and21 days.

4.0RESULTS

4.1 VISUAL DESCRIPTION N

Visual description of the material in the as received condition is as follows:
The material is a fine red-brown powder that exhibits some dusting of the finest fraction when
disturbed (transferred by pouring or scooping). The particles flow in a cohesive manner when
placed on an inclined surface. (The surface can be inclined to about 30 degrees before
movement begins.) The material appeared very dry when the drums were opened. The material
absorbs moisture from the atmosphere when handled in the work area (radiological hood). This
was first noticed by detecting a weight increase afier exposure. The amount of moisture
absorbed afier an hour at laboratory conditions was less than one weight percent. The
appearance of the material exposed to ambient laboratory conditions was the same as the as
received material (dry). A photograph of the Silo 3 waste is shown in Figure 7.

4.2 CHEMICAL RESULTS

The results of the chemical analyses are summarized in Table 4. The complete set of analytical
results from GEL, Inc. is included in Appendix 2.

Results from a previous study of Silo 3 samples collected in 19891 are also listed in Table 4. The
samples from 1989 contain more calcium and magnesium (low volubility and hydroscopic salts)
and less sodium and potassium (soluble salts) than do the 1997 samples analyzed in this study,
which were collected from a different location in the silo. X-ray fluorescence, the analytical
method used to determine the total concentrations in the 1998 RMRS characterization study, is a
semi quantitative method, and the results are not comparable to those generated in the current or
1989 study.
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A statistical analysis of the chemical species in the Silo 3 waste was conducted using the
observations/data summarized in Table 4. Drum to drum (1997 samples) variation of the
chemical species in the Silo 3 waste is statistically significant. This is based on the analyses of 4
samples collected from Drum W1 73689 and 5 samples collected from Drum W 173696. Data
from these nine samples plus data from cores collected in 1989 were used to generate upper
limits for certain species. These results and a discussion of the statistical methods are presented
in Appendix 3.

I

!

(

‘L

Figure 7. Silo 3 Waste in the as Received Condition.

4.3 Radiological Results

The radionuclide results for samples collected in 1997 and analyzed in this study are summarized
in Table 5. The complete set of analytical results from GEL, Inc. is included in Appendix 2.
The Silo 3 material contained detectable concentrations of the following gamma emitters, Ac-
227 and 228, Pb-212, K-40, Ra-226 and 228. Alpha and beta emitters were not determined.
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Table 5. Isotopic Analyses of the Silo 3 Waste Obtained from Containers W1’73689 and W173696 Collected in 1997.
Method \ Waste ID]
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Cobalt -57 0.5 DCi/a ii R4 RA R4 R4 R4 ii R4 R4
Cobalt-58 0.836 I y-..~ I I I “ I
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Promethium-146 0.885 pcilg R4 R4 ii i4 64 64 R4 R4 R4
Radium-226 1.17 pCi/g 995 877 872 929 725 773 789 743 695
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Sodium-22 0.74 pCilg u J J u J J J u u
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4.4 MINERALOCrY

Crystalline phases identified by x-ray diffraction are listed in Table 6. The phases are listed in
the order of abundance. (Semi quantitative determinations require standards and special sample

preparation that were not performed on these samples.) Amorphous material was also detected
by the increase in background in the 20 to 40 degrees 2-theta regions of the patterns. ‘The
amorphous material is present as a major component and was subsequently identified in the SEM
micrographs as amorphous silica, i.e., diatomaceous earth, which was used as a filter aid at the
time the waste was generated, and amorphous iron hydroxide (inferred). The phases identified in
this characterization study were compared to those determined in the RMRS characterization of
DRUM #2, which was also collected from approximately the same location in Silo 3 in 1997?
See Table 6.

In the present study, a composite sample was prepared and washed with deionized water. The
soluble constituents, NaN03, KN03, and Ca@03)2 and (K,Na)2S04 (inferred), were leached from
the sample. The magnesium sulfate phase, caminite, hydrated as the result of the leaching
(contact with water). Results are listed in Table 6. Examples of the x-ray patterns used to
identi~ the phases are shown in Figures 8 and 9. Patterns for all of the samples are provided in
Appendix 4.

Table 6. Results of the X-ray Diffraction Analyses and Comparison to the RMRS Results.

SRTC Fresh SRTC Washed RMRS 1998
Mineral Name Chemical compound Sample* Sample* Analyses*

Nitratine NaN03 Major None

Anhydrite CaSOo Major Major -lowt%

Caminite Mg3(S04)2(OH)2 Major None -12wt%

Magnesium sulfate Not Evaluated
hydroxide hydrate Mg~,~~SOo(OH)O,ss*O.33Hz0 None Major

Non crystalline Major/Minor More than in

Amorphous Phases Amorphous Fe20s and (Inferred) the unwashed -45-55 WtYo

Amorphous SiOz (Inferred) sample
Diatomaceous Earth

Cristobalite SiOzDiatomsHeatedto 500C Minor Minor <5 W 0/0

Quartz SiOz Minor Minor <5 W 0/0

Plagioclase (Na,,Ca)Al(Si, A1)s06 Minor Minor <5 Wt ‘?/0

Corundum A120q Not Apparent Minor <3 w ‘?/0

Gutsevichite (Al,Fe)3(POo)2(OH)so8Hz0 None None <5 ~ o/~

Not a naturally KsFe(CN)s None None <3 w 0/0

occurring mineral

Unidentified Minor Minor C5 w ‘?/0

* The amount ~resent is a qualitative estimate and is based on relative diffracted x-ray intensities as. .
indicated by the peak heights and area under the peaks in the x-ray powder patterns. Major and minor
components are estimated to be greater than 15 wt. VO and 3 to 15 wt. %, respectively.
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Figure8. X-ray Diffraction Pattern ofa Composite Sampleofthe Silo3 Waste.—
This pattern is representative of those for the other samples.
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Figure 9. X-ray Diffraction Pattern of a Leached Composite Sample of the Silo 3 Waste.
Sodium nitrate is not present and the magnesium sulfate phase, caminite,
M~(S04)2(OH)z, hydrated to Mgl.ssSOd(O~O.bb”O.33H20as the result of contact
with water.
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4.5 TCLP LEACHING

Nine samples, four from container W1 73689 and five from container W 173696, were leached
according to the TCLP protocol. The leachates were analyzed for the eight characteristically
hazardous metals. Results for each sample are listed in Table 7a. The complete set of analytical
data for the TCLP testing is included in Appendix 5. The results for each container were
averaged and are summarized in Table 8.

Results from the EP Toxicity testing performed on samples collected in 1989 (cores collected
from the top of Silo 3) and from Drum #2 (collected in 1997 from the same location in Silo 3 as
the current samples) are also listed in Table 8 for comparison. For the purpose of this discussion,
i.e., leaching of fine particulate waste, the EP Toxicity Test and the TCLP Test are considered to
give comparable results. Combined results of these three studies indicate that the Silo 3 waste
displays the characteristic of metal toxicity for:

c Chromium (Cr) (most samples from each study)

. Selenium (Se) (most samples except those from Container W173696 in the current study)

. Arsenic (As) (1989 samples)

. Cadmium (Cd) (1989 samples).

Statistical analysis of the TCLP leachate results generated in this study (samples from two drums
collected in 1997) indicates that the drum to drum variation is significant for Ba, Hg and Se. It is
not significant for Ag, As, Cd, Cr, and Pb. In addition, by combining the historical EP Toxicity
Leaching data (1989) and the current TCLP data (1997), upper tolerance limits for both a normal
and log-normal distribution were calculated. The log-normal distribution gives higher maximum
leachate concentrations than does the normal distribution. See Appendix 3 for details.

Based on the maximum TCLP concentrations predicted by the statistical analysis, treatment is
required for Cr, Se, As and Cd. Results and discussion of the statistical aalysis are presented in
Appendix 3. Blending to achieve concentrations of As and Cd below the regulatory limits may
be possible but additional sampling and analytical data are required to determine the
effectiveness of homogenization. The statistical analysis makes predictions based on the
observed variations in leaching results. However, the volubility products for some of the metal
containing phases will control/limit the leachate concentrations. This is addressed below.

The percentage of the total of each metal leached was also calculated to evaluate trends and to
identify obvious inconsistencies in the analytical results. The total concentrations of each metal
in each sample are listed in Table 7b. The percentages of the total concentrations leached for
each metal are presented in Table 7c. Outliers are indicated in bold type. The TCLP extraction
was repeated for sample 689- 1-T because the first set of data contained impossible results. It is
not possible to leach 800+ YOof the total Ag. Both sets of data are provided in Appendix 5.
Only the second set of data, which is consistent with the other results, is shown in Table 7a. The
percentage-leached values are specific for each metal and are fairly consistent for among the
samples. A summary of the leaching behavior of each of the eight characteristically hazardous
metals is presented below:

● Arsenic leachability is most likely controlled by the low volubility of the arsenic-containing
phases. Less than 0.1 wt. VOof the total arsenic in each sample was leached.
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Barium leachability is controlled by the low volubility of the barium-containing phases. Less
than 3.3 wt. % of the total barium was leached from container WI 73689 and less than 8.0 wt.
0/0 from container W 173696. The concentrations of barium in the leachates were consistent
for the 9 samples tested. The total barium concentrations in samples collected from container
W 173696 were less than in the other container. Assuming equilibrium between the waste
phases and the leachate, the percent leached will be higher for the W 173696 samples.

Cadmium leachability is controlled by the low volubility of the cadmium compounds in the
Silo 3 material. The concentrations in the leachates varied less than the total concentrations
in the waste. Percentages leached area function of the total amounts rather than the solubity.

Chromium containing phases in the Silo 3 waste are relatively soluble in the TCLP leachate
solution. The total concentration of chromium in the 9 samples was relatively consistent.
Between 50 and 80 % of the total chromium was leached in the testing. The leachate
analysis for sample 696- 1-T was an outlier ( 100 to 1000 times lower than in the other
leachate). The result is suspect but there was insufficient time for reanalysis.

Mercury passed the TCLP criteria because the total amount of Hg in the waste is below that
required to produce a hazardous leachate. In addition, concentrations of mercury in the
leachates were below the detection limit.

Lead leachability is controlled by the low volubility of one or more lead compound. Less
than 0.5 percent of the lead was leached form the 9 samples tested in this study.

Selenium is relatively leachable with about 60 to 75 percent of the total being leached in the
TCLP test. Samples from container W 173689 exceeded the h-dous limit; those from
container W 173696 were less than the limit of 1 mg/L.

Silver passed the TCLP test because the total amount of Ag present in the waste is below that
requir~d to produce a hazardous leachate. In addition, concentrations of silver in the
leachates were below the detection limit of Ag given the analytical method used.

Table 8 Averaged TCLP Leaching Data and Comparison to the Regulatory Limits.

Average for Average for Drum #2 EP Toxicity RCRA LDR
Container W173689 Container W173696 shipped to 1989 ave. Limit

Metal (m@) (m@) RMRS 8-21-002 (mg/L)4 (mg/L)5

As 4.38E-02 4.OIE-02
ND 9.48EO0----------------------------5.0

41.5 max

Ba 2.26E-01 3.24E-O1 ND 8.OE-02 100

Cd 2.85E-02 2.88E-02 7.3E-01
8.47E-01----------------------------1.0
6.32 max

Cr 8.81E+O0 9. 16E+O0
11.OEOO*

5.05EO0.------------—--------------------------.-------------------------—----------------. ----------------------------5.0
9.12 max 12.7 max 11.9 max

Hg 3.IIE-04 1.79E-04 ? 5.OE-04 0.2

Pb 1.07E-02 3.03E-02 3.6E-O1 2.39E-01 5.0

Se 1.72E+O0 5.73E-01 1.4EO0
2.65EO0,------------------------------------------------------------------------------------. .------------------------—-1.0

1.74 max 0.775 max 11.7 max

Ag 3.37E-03 7.llE-04 ? 7.OE-03 5.0

* Cr and Cr+6 reported values are inconsistent.
Italics indicates that values were below the detection limit for the analytical method.
Shaded values indicate that the average value leached in excess of the limit



Table 7a. TCLP Results for Silo 3 Waste Samples.
Method Waste ID 689-1 -T 689-l-B 689-2-T 689-2-B 696-l-T 696-l-B 696-2-T 696-2-B 696-GM

Parameter (Det. Limit) Lab ID 33922001 33055002 33055003 33055004 33055005 33055006 33055007 33055008 33055009

Arsenic ICP (0.257) mg/L 0.0322 0.0608 0.0417 0.0405 0.027 0.0516 0.0368 0.0495 0.0354

Barium ICP (0.00748) mg/L 0.230 0.224 0.223 0.227 0.28 0.336 0.308 0.346 0.351
65 0.0315

Table7b. Total Metal Concentration forSamples Leached intheTCLPtest.
Arsenic ICP (0.257) mglkg 1410 1360 1320 1340 1050 990 1020 1040 1030

Barium ICP (0.00748) mg/kg 143 135 135 131 92.2 88.5 88.7 89.3 90.5

Cadmium ICP (0.00631) mg/kg 6.47 6.03 6.12 5.92 33.5 29.1 30.5 27.5 14.9

Chromium ICP (0.0106) mglkg 340 323 325 317 329 321 316 323 318

Mercury CVHg(O.0006) u~g 58.0 51.8 50.5 46.2 20.7 17.2 18.8 20.6 26.2

Lead ICP (0.0183) mg/kg 678 647 633 637 381 361 376 386 400

Selenium ICP (0.0236) mgfkg 51.4 47.0 47.5 46.0 21.1 20.1 21.0 22.0 24.3

Silver ICP (0.00529) mg/kg 1.18 1.13 1.07 1.1 1.43 1.28 1.32 1.16 0.758

Table7c. Weight Percent of the Total Amount of Each Hazardous Metal Leached inthe TCLPTest.
As 0.05 0.09 0.06 0.06 0.05 0.10 0.07 0.10 0.07

Ba 3.22 3.32 3.30 3.47 6.07 7.59 6.94 7.75 7.76

Cd 12.86 7.79 8.37 7.84 0.77 2.19 2.07 2.65 4.23

Cr 53.65 54.18 53.35 54.89 0.10 79.13 75.32 71.21 60.94

Hg 6.59 16.53 12.48 8.23 5.89 7.79 14.04 10.78 40.08

Pb 0.00 0.08 0.01 0.04 0.50 0.10 0.09 0.09 0.02

Se 66.54 73.19 73.26 73.91 0.15 66.67 67.05 65.09 63.79

Ag 16.86 3.33 2.86 0.25 0.50 0.85 1.95 0.24 3.25
Bold numbersare inconsistentwhh other resultsand indicatethat there are problemsthe valuesobtained.
Italicsindicatesresults are belowthe detectionlimits.
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4.6 EVAPORABLE WATE R, AMOUNT OF SOLUBLE MATEMAL AND pH

The weight percent evaporable water, the weight percent soluble material, and the pH of water in
contact with the Silo 3 waste were also determined. Results are shown in Table 9. Results for
the samples characterized in this study and the RMRS study should be consistent since the
material analyzed in both efforts came from the same location in the silo. The pH of water in
contact with the waste is about 8. The evaporable water ranges from 2.3 to 4.6 wt. O/O. The most
significant difference is the weight percent soluble material. In the samples analyzed in this
study, the soluble portion of the sample ranged from 52.6 to 56.1 wt. Yo. The RMRS results
indicated that 34 wt. ‘A of the sample was water-soluble.2 One explanation is that the leach time
was longer (24 hours) in this study compared to the RMRS study.

Table 9. Evaporable Water, Amount of Soluble Material and pH of the Silo 3 Waste.

Sample W173689 W173689 W173696 W173696 RMRS2

A B A B
Results

Test

H20(110 C), YO 2.31 2.72 3.15 4.60 NA

Water Leach Wt. % slouble 52.62 53.87 56.12 55.03 34

yH 7.80 7.82 7.95 7.86 8.07 ave.

19891
Results

NA

NA

NA

Chemical analyses of the leachates and of the solid residues from these tests are provided in
Appendix 6. The soluble fraction consisted of nitrate and sulfate salts of sodium, potassium,
magnesium, and calcium. Identification of the soluble fraction is important to design of the
waste form, design of the waste form process, storage of the waste form, and selection of the
shipping container.

4.6 PHYSICAL PROPERTY RESULTS

4.6.1 Specific Gravity and Bulk Densities

The loose bulk densities and compacted bulk densities of the Silo 3 samples are shown in Table
10. Light tamping of the Silo 3 waste resulted in a 53 to 54% increase in the bulk density
relative to the loose material as it came out of the drum. The RMRS results for material sampled
in 1997 gave an average increase in the compacted relative to the loose bulk density of 42 O/O.

Bulk densities from the 1989 samples range from 0.465 to 0.929 g/cm3. Details of the testing
were not available at the time of this review to determine whether this range reflects both loose
and compacted values. The range suggests that it does.

The specific gravity of the particles was not performed in this study because the specified test
method, ASTM D-854, required contact with water. Given the large amount of water-soluble
material in the Silo 3 waste, 52 to 56 weight percent, this method was inappropriate. If this
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information is required in the future, a helium pycnometer (or other dried gas pycnometer)
should be used to make the measurements.

Table 10. Bulk Densities and Specific Gravity Measurements of the Silo 3 Waste.

W173689

Test A

Specific Gravity NA

Bulk Density (loose) 0.688
(g/cm3)

Bulk Density (compacted) 1.061
(g/cm3)

Increase in Bulk density as 54%
the result of tamping

t

NA NA

0.697 0.675
(g/cm3) (g/cm3)

T1.064 1.039
( cm3) (g/cm3)

53 Yo 54 Vo

W173696

B

NA

0.684
(g/cm3)

1.045
(g/cm3)

53 Yo

RMRS 1989

42% I I

4.6.2 Particle Size

ASTM method D-422 was not appropriate for the Silo 3 waste. This testis based on settling
time in water. Since over 50 wt~ ~0 of the Silo 3 samples was water-soluble and since the
magnesium sulfate phase hydrates in the presence of water, accurate results can not be obtained
by this method. In this study, ethanol was tested as a non-hazardous liquid dispersing media in
place of water. However, 16.4 wt. % of the Silo 3 sample dissolved in the ethanol afier 12 hours.
Ethanol was used as the dispersing media in the 1998 RMRS particle size analyses. The results
of this study are therefore questionable. The smallest soluble particles were probably not
counted. In addition, the density of the liquid increased due to the dissolved salts and thereby
biased the settling rate values.

In tils study, particle size was estimated qualitatively using SEM micrographs. The small
samples examined were obtained from splits of the core samples taken from the two containers.
These samples did not undergo harsh mixing or handling. The bulk of the particles were

between 5 and 40 ~m for all of the 9 samples examined. Examples of the SEM micrograph data
are shown in Figures 10 and 11.

It is surprising that the current SEM estimate and the previous settling rate techniques produced
results that are in general agreement. One explanation is that the soluble fraction has the same
particle size and size distribution as the insoluble particles. Another explanation is that the
soluble portion of the sample is a coating on the interior and exterior surfaces of the insoluble
particles. Dissolution of a thin layer will be difficult to detect. (Diatomaceous earth (very
porous) makes up a large portion of the insoluble particles.) A third explanation is that hydration
of the magnesium sulfate hydroxide results in a particle size increase which offsets the loss in
size caused by dissolution of a coating.
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Although particles size measurements made in this and previous studies resulted in obvious
inaccuracies, the results provide useful information for the purpose of equipment specification
and process design. If additional characterization is required, sieving out the coarser fraction
(No. 10 and 200 mesh sieves) and statistical counting of the finer particles in microscope images
(optical or SEM) is recommended for quantifying the particle size and size distribution.
Otherwise a liquid that does not react with the Silo 3 waste must be identified as a media for
dispersing the particles. Design of the waste retrieval and processing off gas system should
benefit from better characterization of the particle size distribution and chemist~ (volubility) of
the finest fraction.

4.6.3 Particle Morphology

The particles making up the Silo 3 waste are spherical to sub-spherical to irregular in shape as
shown in Figures 10 and 11. The majority of the particles appear to be coated with precipitates
that do not have discrete crystal faces. The surfaces of the particles are somewhat rough as
shown at higher magnifications. Therefore, they will tend to bridge and to be fairly cohesive.
Some of the larger particles are cellular/porous. The internal and external surfaces of the porous
particles are coated with other solids as shown by the dark spots (holes) on the larger particles in
the micrographs. The porous, sponge-like particles are diatoms that made up the diatomaceous
earth used as a filter aid in the original processing.

Figure 11 illustrates the particle morphology of washed/leached Silo 3 waste. They are very
similar to the unwashed particles in size and shape. Insufficient time was available to make a
detailed comparison. However, the soluble fraction probably has a particle morphology as the
insoluble fraction.

4.7 ENGINEERING PROPERTIES

The engineering/physical properties of the bulk solids are listed in Tablel 1. These results
indicate that the Silo 3 waste is a free flowing in the as received condition. Tests were
performed at about 50 % relative humidity. Less than one hour was required to conduct each test
so short exposure to moist air had minimal effects on the results reported in Table 11.

Table 11. Summary of Engineering/Physical Properties of the Silo 3 Waste.

W173689 W173689 W173696 W173696 RMRS 1989
Test A B A B Resultsz Resultsl

Angle of Repose ~) 45.71 47.1 46.07 45.68 36 NA

Angle of Fall (Slump) ~) 25.43 24.22 25.43 26.34 NA NA

Angle of Spatula/Withdrawal ~) 65.08 65.20 64.61 69.17 NA NA

Cohesion (Yo) 74.55 63.65 83.15 66.98 NA NA

Corrosivity (mrn/yr)* 0.14 0.08 0.05 0.05 NA NA

* A rate of >6.35 mm per year is considered corrosive.
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The corrosivity of the Silo 3 material, more specifically, water in contact with this material was
also determined. Corrosion rates of <0.2 mm/year were measured for all of the samples. Since a
rate of >6.35 mm per year is considered corrosive, the Silo 3 waste is not classified as corrosive
per this test.

4.8 EFFECTS OF HUMIDI TY

The Silo 3 waste absorbs moisture from humid air as indicated by the weight gain of samples
exposed to moist air. The amount of absorption or hydration depends on the humidity and on
exposure time. Exposure to air with31 YoRH resulted in a slight weight gain (2.3 Yo)afier21
days. However, exposure for seven days at51, 71, and 95 VORHresulted in weight gains of 9,
17, and 33 weight percent, respectively. The appearance and physical properties of the exposed
material were altered by the exposure to moist air. Clumping, resistance to penetration, and
color changes were observed for Silo 3 material exposed to these conditions. Results and
observations are summarized in Table 12. Engineering properties angle of repose, angle of
slump, angle of withdrawal, and cohesion, were not measured on samples exposed to moist air
for extended periods of time. However, these measurements are recommended for future studies.

Table 12. Weight Gain and Appearance as a Function of Exposure to Moist Air.—

Relative Exposure Weight Weight Added to simulate
humidity time Gain weight of overburden in
O/oRH (days) 0/0 silo or storage vessel Appearance

1 1.1 None -----

4 1.6 None -----

31 7 1.8 None Dry, free flowing

21 2.3 None Dry, free flowing

1 3.4 None -----

4 7.1 None -----

7 8.7 1.85 lbs/inz Free flowing with some
51 clumping, slightly “set up”

21 12.5 1.85 lbs/in2 clumpy,
Dirt clod appearance

1 4.9 None -----

4 12.9 None -----

7 17.0 1.85 lbs/in2 Some clumping, slight
resistance to penetration

71 21 24.6 1.85 lbs/in2 Clumpy, Dirt clod
appearance, material stuck to
bottom of weight, darker color

1 8.3 None -----

4 22.7 None -----

7 33.2 1.85 lbs/in2 Clumps readily, some
95 resistance to penetration

darker color

21 53.7 1.85 lbs/in2 Consistency similar to dry
paste, dark brown color
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Figure 13. Weight Gain of Silo 3 Waste versus Exposure Time to Moist Air.

Figure 14. Appearance of Silo 3 Waste after Exposure to Humid Air for 7 and 21 days.
(The brass sieves are three inches in diameter.)
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5.() CONCLUSIONS

Fernald Silo 3 waste is a by-product waste as defined by DOE and EPA and is therefore exempt
from RCRA regulation. However, the Record of Decision on treatment and disposal of the Silo
3 waste states that the waste will be treated to meet the disposal requirements of the Nevada Test
Site and to pass the leaching requirements for the eight characteristically hazardous metals.
Consequently, based on this study and two previous studies, stabilization/treatment is required
for Cr and Se. In addition, based on leaching results from cores collected in 1989, treatment is
also required for As and Cd. Given the limited sampling and leaching data, blending maybe
insufficient to meet the requirements for As and Cd.

The bulk of the waste consists of nitrate and sulfate salts of sodium, potassium, calcium, and
magnesium. These salts form spherical to sub spherical particles and are coated with amorphous
iron hydroxide. Diatoms (porous Si02 filter aid) were also detected in micrographs of the waste.
These porous particles are impregnated and coated with the salts and the iron-containing phase.
Over 50 weight percent of the Silo 3 waste is soluble in water. Sodium nitrate and
potassium/calcium nitrate (inferred) are completely soluble. Magnesium salts are somewhat
soluble. The magnesium sulfate hydroxide phase recrystallizes to a hydrated phase in the
presence of water.

In this study, particle size was determined in a qualitative manner because of difficulties
encountered with standard measurement techniques. Previous results may have underestimated
the average particle size ad the fraction of the finest particles (less than about 1 urn). This is
because a large portion of the waste is soluble in the dispersing media (water and methanol) used
in these studies. Hydration of the magnesium sulfate hydroxide phase in the presence of water,
also affects the particle size and size distribution of the waste.

The Silo 3 waste was also found to be hydroscopic in the presence of moist air. Weight gains of
12,25, and 54 percent were measured for a sample exposed for 21 days to air with51, 71, and
95V0relative humidities, respectively. Clumping, color changes and resistance to penetration
increased as a fiction of exposure to moist air.

New information generated from this study includes documentation of the sensitivity of the Silo
3 waste to water and to moist air. This waste stream can be classified as a DOE salt waste.
Results obtained in this study include weight loss upon leaching in water (greater than 50
percent) and weight gain upon exposure to moist air (more than 50 percent in the most severe
condition tested). Physical properties of the leached material are similar to those of the material
in the as received condition. Physical properties of the material exposed to moist air were
different than those of the as received waste in that it was no longer free flowing and showed
some resistance to penetration.

This work was intended to support the design of the Silo 3 waste retrieval, interim storage
operations, and waste form processing, packaging, storage and shipping operations. The Silo 3
material is similar in some respects to other salt waste streams in the DOE complex that have
been treated for disposal. Wastes containing large amounts of soluble salts have been
successfully processed in the DOE complex but have also presented problems in treatment,
storage and shipment throughout the DOE complex.
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6.0RECOMMENDATION S

Additional sampling of the Silo 3 waste is recommended to provide more comprehensive data on
which to base design of the retrieval and treatment process. If collection and characteri~tion of
additional samples are not possible, the design should account for uncertainties. For example,
given the limited data, the Silo 3 waste must be treated for chromium, selenium, arsenic and
cadmium.

The waste contains a large amount of soluble salt and also absorbs moisture from the
atmosphere. The consequences of the sensitivity of the waste to moisture must be considered in
fiture sampling, handling, treatment, storage, and shipment.

7.0QUALITY ASSURANCE

This effort was carried out as a scoping study. Consequently no special M&TE requirements
were formally applied. Analyses conducted at SRTC were in accordance with the SRTC
Conduct of Research and Development Manual and results are recorded in SRS Laboratory
Notebook, WSRC-NB-93-1 56. Analyses conducted at the CETL were performed in accordance
the CETL Quality Assurance Procedures and are recorded in Laboratory Notebook, DE, Project
226-2002032. Quality assurance documentation for the chemical and radiological analyses
conducted by GEL, Inc. is provided in the respective Appendices 2, 5 and 6.
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Fernald Silo 3 Evaluation

Regulatory Impacts:

Atomic Energy Act, 1954 – Section Ii(e): “Byproduct material” includes (2) “the
tailings or wastes produced by the extraction or concentration of uranium or thorium
from any ore processed primarily for its source material content.”

Federal Register Vol. 52, No. 84, 5/1/87 –
“The effect of this rule is that all DOE radioactive waste which is hazardous under RCRA
will be subject to regulation under both RCRA and the AEA. This rule does not affect
materials that are defined as byproduct material under Section 11(e)(2) of the Atomic
Energy Act.”

Position Paper on the Acceptability for Disposal of FEMP Operable Unit 4 Residues
as Low-Level Radioactive Waste at the Nevada Test Site (NTS), Rev.1, April 2000

At the point of origin, the Silo 3 waste is an 11e. (2) by-product material is excluded from
compliance with RCM; This RCRA-exempt waste will be treated pursuant to the
CERCLA ROD to stabilize hazardous constituents, and to greatly reduce radon
emanations. The treated material will be received as LLW, pursuant to the provisions of
DOE Order 435.1. The FEMP Silo 3 waste stream as well as similar OU-4 waste
streams, may be considered to be LLW at the point of receipt, and comply with the
NTSWAC for the management of LLW.

Because the 11e. (2) by-product material is excluded from regulation under RCW, listed
wastes identified at 40 CFR 261 Subpart D cannot be present within the waste stream.

FEMP-0U4-ESD-O Final Fernald Record of Decision (ROD), Revision O,
January 1998

“ Treatment, using either Chemical Stabilization/Solidification or a Polymer-Based
Encapsulation process, to stabilize characteristic metals to meet RCRA TCLP limits and
attain disposal facility WAC; and Offsite disposal at either the NTS or an appropriately-
permitted commercial disposal facility. “

Discussion:
The material in Silo 3 is byproduct material as defined under Section 1l(e)(2) of the AEA
and as a result it is not subject to the RCRA regulations for hazardous waste. As a result,
this material would not be subject to the hazardous waste treatability study exemption
identified in 40 CFR 26 1.4(O. Quantity limits, time limits, etc . . . . would not be
applicable.
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The Fernald ROD specifies that this material, even though it is not a RCRA
waste, will require treatment if any constituents are above the RCRA TCLP

hazardous
limits to

bring those constituents below TCLP limits. Additionally, since the OU-4 waste has
never been regulated as a RCRA mixed waste, the waste would not be required to meet
the RCRA LDR UTSS.

To satisfy the ROD requirements for TCLP limits, the material is a nonwastewater per
LDR and the analysis obtained on 5/1 5/2000 and 9/7/2000 for Drum 2 indicates that the
only constituents above the regulatory toxicity levels for characteristic hazardous waste
are Selenium (Se) and Chromium (Cr). These would have to be treated to below the
toxicity levels of 1.0 mg/1 TCLP for Se and 5.0 mg/1 TCLP for Cr. The waste also
contains Cr+6.

Note: MR-0445-Eng-094-A, Silo 3 Characterization, Treatability, and Compaction

Study 8/2/2000 con~icting data -- for drum 2, TCLP results indicate that Se does not

exceed TCLP limits.

.

.
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Iaatertefo

A mAjOta uek of the “dtmct
&pmoeas”●ppme wasthefactthat(t

would muit to the axdudw regulation
of dl dtmctProcesewseta undertbc
* )uetM tbe @alattva h&tory of
the MprovIdealtttlaba la
tntarpm~ tba atatut t aftnttioa of
-- matartal *3egtelaUv.
~ of R= te atieat on tho

a d dfact ofR~’a exdudott
fmmlteoov~ ofaourca,epedal
nuclear ●nd byproduct mat~l
Nevarthalau DOE ●eeurnedthatthat
●xduelon waa Intended by the COngme
to be ● llcd to radtoactlvewades la

3thatr re .warid -ttm VlrtuaUy
●u redtoecttw wcsto aubetancas●re
contatna~ dtaeolwd or cuependedh ●

aonradioacttw medium from whtcb
thetrphydcal eepamttonto
tmpmcttcable.~y, DOEnoted
tn proposlag the “direct promo”
●ppwch thatdeu aume radioactive
wad- dreame wem conetdomdto be
byproductmatertalin thahurtirety,
RCRA’S axdudoa of byproductmatertd
mtgbt reasonably be pemdved to hcve
Ilttle●ffect becauaeR~t ●ppticatton
to ● nuclear waete’s aonmdtoecttve
medium would ●ppearto entdl ●t Ieeet

the Indirect regulation nf the
redlonuctidc- dlapcraed In the medium.

Such e reau!L tn f30Es view,
pramntad subatsntld leg-l ques!ions.
Previous court decisions hld scltled the
potnt thatthe ~ genera\\y vesiu in
DOE and the NRC ●xclusive regulatory
●uthority overth~mdlation huznrdt
●saoctdad Mth eource. special nuclc(lr
●nd byproduct matertal. ●nd gcncrttlly
preempts the Stetee fmm regululing
thoee matartale.t [t had also been hcl(l
thst when the radiation ●nd
nonmdldton hawrds ofs wade
contatntng byproduct materiel are
tncepsreble,regulatory ●ciion under the
AEA pmemps the lttcompdlble
●xerdsa of geneml date auisance
●uthodty over the w~ete.s These
detil~ ra-d tn conlunctlon with
RCRA’S ●fftnnatton O(date mguldlon
•~ an acceptable tndeed ● favored,
●ltemetlva to EPA mguldtom were
vtewed by DOE ●s e~eeting that an
●ppmpdatelnterpmtdlonof byproduct
matorlal would llko the proposed
“dlract ~os” approt~ exclude
certala radloactiva waste etmma. In
thetr ~ntlraty, from repldton under
RCRA.

Davelopmeot of tbe ~1 Rulo

At the ttme of Ite publlcetlon of the
pmpomd WIG DOE made ●vdlable to
the publlc reportsprovldonaUy
Identtfytng which of {hewaete dreams
genemted ●t Its factlltteewould ba
conddered “direct pmcasc wade”
eubject only to AEAmgulctlonunder
the pmpoeedrule,●nd which of thoee
wsete etmsme woti be conetdered
“mixed wtde” cubfact to reWldim
under both RCRA tad the&DOE
sought and recdwd publlc cornmenteon
thoee repo~ ●nd on tha pmposad rule
lteeU

Durtng the pertod etnce the pmposd
wae meda,DOE hss had tho opportunity
furth8r to revtcw the perttnent legal
●uthortttah ●s wau so to conelder the
commente ~ive& the pmvtelonel
waete stream IdaattftcdtonkDOGS
●ddtttortal opemtlngexperience,●nd
relded ●ctlone tsken by other federal
sgenctch Weed on the mvtew, DOE is
today publtehtng c find rule that ●dopts
c namwer tnte~retdlon of byproduct
matertd than the “direct process”
●pproach that was ortgindly proposed.
For the mesone cet forth below. the finul
rule pmvidea thatonly the ●ctual
radlonudides tn DOE waste etreams

I* ~ Smtas*vr * v.Minn*cot&
w?* ilba[Olhw. Ie?lt,afld 403U* Ioas
(Imk aa Ubrmlf.v.*a& w tnttfvsl
Rvud k Ue us 1(lerak

.

I

.
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will be considered byproduct matodaL
Tho nonmdloactlve components of those
WMSICstreams. under the (in&lrule, wUI
iM subject to regulation under R- .to
the extanl that they contdn htxerdous
components.

tliecusdon

Tha overvtd{nu qussUon relmd by the
ilUIJliC comments on the proposed rulo
wtia whether RCRA’C excludon of
R{Iurce. special nuclear ●nd byproduct
m~li!rial fmm regulation under that Act
wus in!ended by the Congrats to exempt
entire wade dreams, rather then
axempti~ only the mdionuclides
dispersed nr suspended in ● w-de
dream. As diccucsed ●bavc, ths
pmpoaed Nle woud havo treatedsny
“direct process” wsste arbypmduct
matertnl in Ita entirety. even if the wade
contained ● nonradioecUve chemically
hszardous component that would
otherwise have been subject to
regulation under R= ~w the
chsmctertxetion of ● waste dream ●s
‘direct pfOCeu- WSSte would have
foreclosed tha ●ppUcetion of R= to
that dream irrespective of whether the
●ssociated non-radiological
environmental hazard was dgnIficanL
Intheopinion of many cammente~ thte
w-s ● significant disadvantage to the
“direct pMCeSS”•pproa~ h VtSW Of
this Concern some commentere
cu~eded that DOE tnetead ●dopt ●n
dlemativo Interpretative approach that
wou)d pemlt the application of each
reWlatory ~tme to the type of haxerd
that It was dedgnad to contmL f.e. that
would ●pply the AEA to ensure

[
rotectlon egaind the rediolo icel

fezurd of thle wast~ and ●pp y RCRA
to ensure protection ●gainst ●ny
●amctated chamical hazed

DOE’S operational Experience atnce
the ublicetlan of ths pmpoeed rule

JIen s support to the concern expressed
by thesa commentam in Ite efforte
provisionauyto ● ~tythe “dlmct

&pmcets” ●pproa DOE found ●

numkr of Indancae in which othetiee
identicai wastes ware aomettmes fuund

. aublect to R- ●nd other ttmas ware
found cubled only to the AEA, due
anlely to the waster’ dlffcrent mxtm[ty

Jto tho physical procem of pro udng snd.
utilizing mpeclai nuciear matertaL While
ditilinctiona of this type ●re not enttrely
incompatible wtlh the procem=ortented
Ianguaga cmployad by the Cortgmm tn
tho AEA to define byproduct matertal
DOE has concluded ●ftar further
anulyeia thd the batter view of tho law
is one that avoide su& ●rtiftdal
distinctions ●nd that affords the greatest
ecape to the R- regulatory achem~
consistent with the requirement of the
W See &gal Envtl. Aaaistanw Fa&-d

v. H&ol. see ?. SupP al- (E,D.Tann.
lQML

Ae notadtn the fore~i~ dioasolon
●nd in the Preamble to tho pm osed

frole, the Iegtsiatiw hidoriec o both
RCRA snd tha A2!A pmvida little
●sdetance to tntarpretiru ●ither tha
mauntng of the tom byproduct matarlal
or the tntended ●ffect of RC2tA’e
●xclusion of byproductmaterial fmm the
hazardoue waete regulatory pragran
The House Committaa on Interetda ●nd
Fore~ Commerce, tn mporttng IU
verdon of the bffl that ttltima~ly was
●nacted ●a St- a~uded to a 1073 leak
of rediosctiw wade from ● DOE under=
ground storage tank ●t Rttian4
Wachtngton ●s en “actual Ittatence I ] of
demase ceuaedby cuiwrtthazerdoue
wade disposalprecticeh”W Rep.No.
1492, 94th Coog., 2d Ses~ pL & ●t 17-19,
Mtitadiil 1970 us coda cow k
Ati~ewew~,W
reference la s lam than -
tndtcattmt thatthe-viewed
aucb redtoectlvs waste ●s “hdous
wade” eubject to R- UnlikeRCRA
●sfinellyeneti thabulewbtchtbts
Hauaa Report ●ccompanied contained
no pmvidon ●ccittdittg ~ epactel
nuclear end byproduct ntati thereby
tninlmidng tbe pmbdi~e value of the
comrntttee’sMchiand mfemnce in
conatming the detute that wae
ultimately enacte~ Neverthelea~ the
Cnmmitta9’s reference ehould not be
entirely dtacountad ●a tiRda~w~ the

tedbazarde
preaantedby redtoeotiw wsdu even
thoughthe AEA●lready pmvtdad

redtolo$cal
such wade.

No-ha sddmeead the spe~c
quasttott whether the amtim ofa

&
mtdeu waaw or L dive
component h uct metti~ The
dedeton in ~ v. HcGee Chem
~ attpm ttote 2 deariyholde tit
the States oetutot ●npioy thalrgcneral

wan b- nmtredietioohexardof●-waata
timpatibly with regulation &na undar
the AEAwheratheredlattoa and
ttonradiaUon beaarde are lnmparehioo
NotbtnE tn that dedelom hOWWW, b

Incompettbb Wttb concurmat regulatlom

by the btatat orEP& of tha
nonradioactive component of a nuciear
waste, sublect to paramount
requirements of thGAEA.6

tn thiscontexL DOE notes thst ●t the
Uma the Congresswas considering
R- the Su reme tiurt very recantiy

zhsd pttbllshe Ita decision In Tmin . .
Coiorado Pub. tntermt Rasearch Group.
428 U.S. 1 (1U78Jfiat case decided
whether the Federal W-ter Pollution
Control AcL ●s ●mended in 1U7Z
●pplied to SOIW, special nuclear ●nd
byproduct matertal dimhsrged into
navigable watetu by govemment=awned
production fadliUeo ●nd commercial
powar reactore re lated by the AEA.
After concluding ~ t the FederalWater
Pollution Control A* properiy
conatrue~ did not ●uthorize EPA or the
States to regulate source, cpadal nucle?c
and byproduct meterla~ the COM
rejectad tho contention that the Water
Act contemplated Jotn[ regulation of
ao~ apedal nuclear or byproduct
material ernuea~ 42UUs. ●t 1S The

I
radical effad of the Cow’s dectaiom
owever, was ● regime of concurrent

mgulattott, by different ●uthoritie~ of
efnuant dreame containingboth
radioactive end nonradioactive
componenh Specifically, tha dedsion
left EPA and the Stetae fme to regulate,
under the Water ACL the nonradioactive
component of liquid ●ftluente fmm
nucltar factlltiee, whtlc resarviftg to tile
NRC ●nd DOEa predaoeaeor ●gency ●ll
regulatory ●uthdty over the source,
apedal nuclear end byproduct materialc
containad in thoaa same effluant
atmw

l’ha legi~letive btdory of RCRA
cantaina no mention of the T’in
dactalom However, tba Gngraac IS
presumed to be ●ware of dedsions of
the Supremo Co~e ●nd in fact
employod in RCRA the same AEA
tarm~ including byproduct materioL thst
the Court hadextractedfrom tha Water
Ad’s lcgielattve Mstory to ●mphadm in
ita analysis tn *@ ~us It Is at Iesd
●qually logical to infer tit tha
Conttresh in aalecttngthe AEA terms
omphadeed in tiln ●ntidpated ●

dmilar result uadar RCRA as It la to
podt-es did tho pmposadrul-that
RCRA’t ●xcludon of byproduct mstertal
mud have been intended to exclude in
their entirety some waste atraams fmm
regulation under R~

In tho~ whUethe apedfteIe,gd
●uthoritiesrnIiedupon by DOE in
davaloptng tha pmpoeed mie ●ppeared
conaident with the “dtmct pmcass”

mm ~3(Mx20-APR-$7-145752)

F4700~n.[l&32].n+7
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●pptoad thos. ●uthorttlm ●re ●qualJy
Conatsterttwith the namwer
intstpratation of byproduct material that
Was su~eatad b the mOjOrttyOfthe

Jcommsntuaon ● ptopomd tuis, Mora
importantly. DOE 1snow perauedtd
●!terfurth.r ●nalyslsthst the“dlmct

L
mceaa- cppmscb does not rofi8ct thi

tter vtaw of the law,
.ftCRA to ● rmncdtd statutt, snd ●s

StlchLuwt bO~~~lly ~M~cd to

Sffmtuato tha rotncdtal putpom fO?
which It was cnacto~f ~o tntondod
com tehenaivsncss of RCRA’D

rmgu story echcntoto●vtdmttfromthe
Act’s]@S]attVObt$tory. T’h8prtndpal
sponsor of ths Iegisiotjon in the Eenate
emphasized that It teptesented “a major
commitment of federal ●ssistance to
etatc cnd IOCOI~~mt effo~ ~

rl
meet fhazerdous ●nd eol[d watte
problems [n ● camprehmulve ●n
affecttvo manner.” ●Tb9 mum
Committee on titeretatc snd Porotgn
Commerceregardedthe legislation●s
clos~ the “Iaatrema~ ioophole” 9
to s framawti of natiooal
environmmttel lewe that already
included the Uear Air Ammtdmenta o!
Im the Fedeml Water Paliutioa
~ntro~ Act Amendtnanti Ofl= d
the safe - waterAcL

Moreover,intmpmtetiooof RCRA’s
tduelon of b toductmaterialmuet

Pnot facue sole y on thatexduaim read
in iaolatiom Inate*& Ule eion can
be viewed properly only to the context
of the whole atetum ●s well sc ite object
●nd policy.$o fn tide connactt~ it
seemo●pparent that R~~ woo
intended to have come ●p Iicebiitty to

1‘materiais that were alma y regulated
under the Am Section lam(a) of
R-42 USC 090!i(@~apedfieo that
●s to “any ●ctivity or subatanca” su~ect
to the AEA. R- raguletion ❑aet yiol~
but only to the extent of “incanaistent”
mquiremenie ate-km ~. ~
The atchetypal “aubotuncaa”that can
fairly be &ocribed se “oubject to” the
AEA ●m aubatancao oontai~ aourca,
opaciai nucleu ●nd byproduct matettaL
to whlcb the AEA cxpmmly toditectecL
Thus the i.a~ge of aaction lW8(a)
seems genetxlly to contemplate
complcmentuy ~tion under both
otatuteo of aubctancaa that under prior
isw mi~t havo been mguiated
exduoively by the ~
-—

*&a 86 Wwt& k h V. kdtb
Coo~k Co. OZOF.ZdStS{ti Clr.l~&

● 1= ~ k ZIW ffmj (~ Of&a
tindolfil.

●w* No. *14al. u*mzda@l.
4t&~ntilnl~USti~&Mk
~ 0Z4L

a**8&tihv. udti*hmuA&
$%{Iaol)

Viawod in thtO ligh~ RCRA*O
definttionai cxduoion of source.opedai
nu Joar ●od byproduct material ●mumeo
a Ivmwor o

f
tnOO~ than wao

ss#o@tod in c proposodtuie. insteod
ot t8feting to ●ny wasto atmam in ita
●ntiraty, the ●xciueion ●ppeata directed
only to the rnadiocctivo component of ●

nucioar wu’m. The rasuiL howevsr, to ●

more ~ontoua view of tiw; ,:u@ as
● whole. Road tagiiher, DOEbe~eves
that thodcfinittanalw’usion and the
ie ●goof eectian1006(s)em Comctly

Yruo stotoodto mvtdcfor the mguiatton
under RCRA O ●u buzardoue WSa&
inclu@ waate thatia ●lso radioactive.
RCRAdoesnot ●pplyto the radlaactive
component of ouch ● wss~ however, if
it ie ao~ apadal suciear orbyproduct
materi8LInetead,the AEA●pplieato
thatredioactivocomponenLFinally.if
the appticattonof bothreguiatoty
regtmaspmvee ~ in spedftc
inatanceuRCRAyialde to tha~

fo ●dditioo to conettuingthe whole of
RCRAin harmony,W interpretation
msultein •cco~ bothR- d tbe
AEAthegreatestcepsdty to regu!ete
cffsctively ths special type of ~
that ●ach statute woo doabed to
eantroLsincetbetwostetuteaueaoth
~ncilable conflict, butera capable
ofco.exia_ theyebouIdba
interpreted aucb thattbe

robjectives ofeach●m k tebti~a~d
Rodzanowerv. TdeRoee @& m
US la 1S2 (1070~ However, In ieauing
today’a M ti&DoE empbedzeathe
importanmof section 2ooqa) h
MOO{* Ofly pd~ ~~{at~de~
that mayoccurbetweentho
mquitamente of RCRA end tboee of the
W DOE to the fedarai ●gency
moponoiblefor ●uthoritatively
coruttuingtbeemahdti~
so thatAct● licetoDOE●ctivttia~
whiie DoE&aotentict ●tetbet

or
●doption of tada s ftrul & will lead to
fmqueat caaaa _iaten .”
section latqa) ptovidea cttttc9
●saurance tit the implementation of
the fioal tie wiil pmsmt ao tmpedtmont
to the m4tnt~ of pmtactton from
rediol@cel baxude U well ea DOE’S
●ccompltohment oflte otbar statutory
responeibiltties ~er tbs ~

A finel consideration In ●dapting
today’t final ruletotherula’c
Conatetmacywith tbe lagatpoaitiun c
●doptad by EPA and the NRC in I
resolving queotiona concerotng RCRA’a
sppiioetioa ●tNRGitaenoad oomtneroial
nuclou fadittia~ la ● reaontguidance
docutnont devciopad Joiotly by EPA ●nd
the NRG11 the two agencies -toted that

6t~wbmMhdh-ti
d~utiti~d
~ Wah- tca &leer.

for commercial iow.levei rodlooctlve
waste containing ● hszardous
componettL they wUIregard oniy the
●ctual mdionuciides in the wsBtP ●s
being exampt from RCRA. “i’odoy”sfinal
nde ●dopts the oome approsch fo: ail
DOE rad(oactivu ●nd chemically
hazardous waste.

Accordingly, forpuwosea of ~CRA.
DOEintcrpretetha totnt byproduct
material to referonly to the rad~ooctivr
componentof ● nudesr waste. The
~nrsdioacttva chemtceliy hszatdous
component of thowaate wili be oubject
to m~ation underR=

=Urai Mattoro

A. tiewtive Oder IWI
Thtorulehas been reviewed in

●ccor&nce with Executive Order 12291.
The rule is not ciaoaified ●s ● msjor ruie --
beceuoe tt does not meet the criteria for
major rules established by that Order.

B. Afatfonaf &nvimnmentoI Policy Act

This de toan tnterpmtative rule
intended only to clarify the meaning of ●

statutorydefinition. faauana of the rule
~ have no mvimmnental impact.

C. Regtr/otoW~exib flity Act
W’oation

~ rule will not have ● aignificent
impact on ● substantial number of small
Oatitim

D. &perwork hduction Act of lm

There era no information collection
requtremente in the de.

Liot of Subjacte io 10 CFR Pctt s62
Ndear materiai~ Byproduct

materiaL

IooeedIn Wasbtngtm DC Apdl 27.Iear.
L MtcbaaiFatmu
Cenomi-l!

In canalderationof the foregoing.part
~ ia ●dded to 10 CF2 Chapter Iii, to
mad as foiiowx

PART W2+YPRODUCT hfATERtAL -

Su
ea21 scope.
m2 b
~ ~~@ motefisL

AutbedW.‘fbe AtomicEnotIzYAr,tof lMS
(42Usc ml UfSq.k *8W
R~atzetton Act 0? 1P74{42 U.S.C 0001cf
-.k

?
rtment of &etgy OtganlzetlonAct

(0 US Plot #t s~ok NuctOSr Wcate lbllcy
Act (Wb.L era H stat. 220t).

f-l &opo.
This Part ●pplies oaiy to radioactive

waste substancao which are owned or
produced by the Department of Enemy
●t facilities owned or operated by or for

I
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the K)cpSrtrnantof Energy under the
Atomic SrI.VgyAct of 1~ (4z U.S.C
~11 ef s~). fiis Part does not ●pply to
subgtanrec which ●re not owned or .
producod by the Department of Energy.

i SSY2 ●urpoee.
The PU?POSO of this Part is to Ctstify

the moaning of tile term “byproduct
mutaria~ under section he(l) of the
Atomic Enc~v Act of IQS4(43 U.S.C
~141c)[I)) for use only ti determining
the L?epurtuientof Energy~cobligations
under the Resource Conservation snd
Recovery Act (42 USC. f~ et #q.)
Wi!!l ~IId to redioadlw WSSte
substances owned or produmd by the
Department of Energy pursuant to the
exerdse of Its respandbilltles un+w the
Atomic Snergy Act of 19S4.”ThisPart
dots not affect matedols defined ●s
byproduct material under section lle[2]
of the Atomic Energy Act of 19S4 (42
U.S.C. 2014(e](2]).

fee2.3 B7pmductmeterw.
(a) For purposes of thte P- the temt

“byproduct nteteria~ means ●ny
mdioective materia! (except spadal
nuclear material) yielded tn or made
radioactive by exposure to the mdiation
incidentto theprocessofpmdudngor
uUltztngspedal ttuclesrmateriel

(b]Forpurposesofdetax the
●ppllcebttltyof tie Reeo~
Consewatton ●nd Recovery Ad (42
U.S.C. 6902 et 8ev.) to sny redtoecttw
waste substance owned or produced by
the Dapcrtmant of Energy pursuant to
the exercise of its atomic energy
reeead developmen~ teaUttgand
productionmaponaibtlities under the
Atomic Energy Act of 19S4 (42 USC
2021 et s~.~ the words “any radioactive
material.” SSused tn subaeotton (QL
refer only to the ●ctual redtonuclldee
dispersed or suspended In the waste
substance. The nonredloacttve
hazardous component of the waste
substance will be subject to regulatti
under the Resource tittemation and
Rcoovery Ad

[Fa * a7-eaasFited~*4e Sml
~ cooss4--

FEOERAL RESERVE SYSTEM

12 cm Parts 2070 m, 221 and 224

aa~mcv:Board of Governors of the
FcderaI Reserve Syst.m
AmO* Final rule; determinetton of
applicability of regulations.

euu~. Tho Ust of MaXablu OTC
Stocks ts comxaed of ●tocke traded
omth~ tar (w that have been
determ(nad the Board of Gvemora

7~f ha Fadem Reserva Systam to bS
su~jact to the ma@n requtramante
!mdcr oertatn Fedarel Racerve
ramlattonh Tha Ust is publlshad four
Umes● yesr by tha Board us ● guldc for
landers eubjact to the regulations ●nd
the general publl~ This document eets
forth ●dditions to or deletions from the
pmvtoualy published fJst effective
February la 1987 end@ serve to give
notice to the publlc about the changad
statue of CartatnS-
mm OATCMay 221lW.
m ~ tufoaMAnou WAm
PeggyWoh ResaarchAsslstsaL
Dlvtalonof Baakins Su~slon end
R+Sem (203)-4W62. For the
heertng impatrad only. Eernestie w or
Dorothea tip-
Telecommtmicatio?ta Device for the Deaf
(’KtD) (2J32)-4~ Board of
-emore of the Fademl Resenfa
Syetea Waahtngt~ DC 20SSL
~mAaY tmfoauAm* sat forth
below are atocke rapmsan~ ●dditions
to or deletions from the Board’s Llet of
_bla~StiA~dtie
oompleta U =~Uttg these
●ddtttone and daletltma ta ●vetlable
mtheFcdaralReserveM-
Ltsteupamedeathe lest complete List
whtch wea affaottve Fe- la 1~.
(Mttorle and daletlone for that Wt
W8WpubUshed●t MFR=7, February
&l- TbacurrentMt lttcludasthose
stocksthatmeetthecriterisspecifiedby
the Board ofcovernoresnRaguIatiw
GT. UandX(22CPRti=,~=
d ~ _*LTbsIss at-
hevethed~ofxte~ inwatof
lnteree~thedepthd breadthof
markatland theslrdlawty of
tafomtattooseepecttttgthe stock and its
teeuar to warrant regulatlott tn the same
f~~~ - ~~ -~”
The Ut b &udet any stock
daeptad underan SECruleSS
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~.xecutive SummaN

The Fema~d Environmen~al ManagementProject (FEMP)hasappIied lothe DOE Nevada
Operations Office (DOW) for approval ~odispose of treated uranium residues from FEMP
Operable Uni[ 4 (OU-4), at [he Nevada Test Site (NTS) as a low-level radioactive waste.
Removal of the OU-4 materials, and the subsequent rrcatment, shipment, and disposal we
manda[ed though a Record of Decision {ROD) driven by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

The OU-4 residues were generated by the processing of picchblende ores and concentrated
uranium ores at the FEMP and other.Department of Energy (DOE] facilities. The majority of
~heores origina~ed from the Shinkolobwe Mine in ~heBelgian Congo; the balance of the ores
on~ina~ed at the Rum Jungle and Radium Hill mines in Australia. The uranium metals
processed horn these ores were used in [he production of special nuclear materiai, utilized in
sllpport of United States defense programs. The waste is an 11e.(2) byproduct material as
defined by Ihe Atomic Energy ACI(AEA) of 1954, as amended.

The AEA identifies the DOE as the authority for disposal of certain radioactive wastes
associated with the extraction and em-chment of uranium, which has been used in tie
production of special nuclea~ material. Some af these materials, when determined to be a
wasle, are excluded from regulation lmtier the ReSource Consemation and Recovery Act
[RCM), as amended. A specific type of material known as”11 e.(2) byproduct matetial”
one such waste. DOE Order 435. [ continues the policy of allowing the Depanment [o
manage small quantities of 11e.(2) b~roduct material as 10W-1EVQIwas~eat (LLW) DOE
LLW disposal facilities.

is

The DOE recently issued Order 435.1 that establishes the requirements for ~hemanagement
or DOE radioactive wastes. DOEJ’NV,as a site opera~ing under the Necessary and Sufficient
(N&S) Standards protocol, must first review Ihe requirements prior lo adopting anew DOE
Order, .4s such, DOEN will review the work activities associated with radioactive waste .
management, identify the associated hazards, and deteni~e the standards cobe adop~edto
mitiga~e those hazards. It is expected that most of the requirements found in DOE
Order 435.1 will be adopted. For the sake of brevity, only the currenr DOE Order 435,1 is
referenced in tile body of this Posirion Paper. Once the requirements have been identified, .
[Iley~1’illbe funher defined in a DOW Manual. The Manual and its associated s[andards
~ri!I establish [he requirements by \vhich DOENV will manage [heir radioac~ive waste.
Throughout this review process, DOEN will con{inue itspolicy of meeting the intent of the
previous and current DOE Orders for the management of radioactive wasle.

Tile purpose of this position paper is to address the issues associated wi~hthe acceptance and
disposal of this waste at the ~S. Additionally, this paper defines the DOE/NV position
regarding the acceptance and management of this waste, and those of similar origin and
nature that may be offered for disposal in the fu~ure.
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Definitions

he.(?) Byproduct hlaterial. Aspecific type ofbyproduct material defineda~
sec~ion he.(?) of the AEA, Ile.(2)conlprises thetailingso rwas[es produced bythe
extraction or concentration of urani~lm or thorium from any ore processed primarily for ifs
source ma~erial content. [Source: AEA of 1954, as amended, 42 U.S.C. Section 2014(e)(2]]

AEA. as nmended, 42 U.S.C. 2011 et seq., enacted by Public Law NrJ. 83-703. The AE.4
ensures proper management, production, possession, and use of raciioac~ivematerials. The
Ac[ also provides the Department with authority for developing general] y applicable
standards for protec~ing the environment from radioactive materials.

CERCLA of 1980,42 U.S.C. 9601, enacted by Pub. L. No. 96-510, also knotvn as
Superfund: Amended in 1986 by the Superfund Amendments and Reauthorization
Act, Public Law No. 99-499. CERCLA provides a statutory tiework far [he cleanup of
waste sites con~aining hazardous subsKnces nd, as amended by the Superfund Amendments
and “~eauthorization Act, provides an emergency response program in the event of a release
(or threat of a release) of a hazardous subslance to the environment. CERCLA’S goal is lo
proi”ide for response and remediation of environmental prablems that are not adequately
covered by penil programs of ~ther environmental laws, such as the Clean Air Act, the
Clean Water Act, the RCW. and the AEA. ‘

DOE Order 435.1- Radioactive Waste Management. The purpose of DOE Order 435.1
(previously 5820.2.%)is to resolve high priority radioactive waste managemen[ issues;
escablish poiicy, requirements, and guidance to ensure that management of DOES radioactive
waste proteets worker and pubiic health and safety, the environment, and is cost effective;
and assign responsibilities for implementing ~heOrder, The Order inciudes requiremen~ for
the management of radioactive waste, including High-Levei Waste (HLW), Transuranic
(TRU) Waste, LLW, was~escontaining byproduc~material and naturally Occurring and
accelerator produced radioactive material, as defined by section 1lc.(21 of the AE& and
was~es horn decontamination and decommissioning of radioactively contaminated facilities,

DOE C 435.1 – 1 Implementation Gujde for DOE Manual, Radioactive Waste
hlanagcment. The purpose of (he Implementation Guide is to provide derailed guidance and
exampies tha~are useful in implementing the DOE Manuai for Radioactive Waste

Management. .

DOE M 435.1-1 Mattoai for DOE Order 43S.1, Radioactive Waste Management. The
DOE ManuaI for Radioactive Waste Management provides the technical basis for waste
management requirements and policies, presented in DOE Order 435.1.

Land Disposal Restrictions. As codified in 40 CFR 268,.Land Disposai Restrictions @DRs)
require the use of the best demonstrated available technologies to treat certain hazardous
waste al~dother ~vaste con~aining ce~ain hazardous components before land disposal to

2
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des~royorimmobilize hazardous constituents [hatmigh[mi~[e into soil and groundwater.
The LDRs also prohibi~ sioring waste [hat requires [reatment, except 10 facilitate proper

,
recov~ry, treatmen~, or disposal,

i

Low-Levei Radioactive Waste. Low-level radioactive waste is radioactive wasle tha[ is not
high-level radioactive \vaste, spent nuclear fuel, TRU waste, or byproduc[ material (as
defined in section 1le.(2) of the AEA of 1954, as amended) [Source: LLW Policy Act],

ROD. A ROD. in accordance with CERCLA regulations codified at 40 CFR 300, is
prepared after an environmen~al remedy has been selected. In the ROD, the Environmental
Protection Agency (EPA) slates iIs remedial decision; identifies and discusses the other
remedies considered, and states why one remedy was preferred over the others; slates the
factors entering into EPA’s decision.

RCti of 1976,42 U.S.C. 6901, enacted by Public Law No. 94580 as amended. RCRA
was enacted to ensure the safe and environmentally responsible management of hazardous
and nofiazardous solid was[e, and to promote resource recovery techniques to minimize
waste volumes. Regulations issued by EPA, under RcRA, set fo~h a comprehensive
program to provide “cradle to grave” control of hazardous waste by requiring generators and
transporters of hazardous waste, as well as owners and operators of treatment, storage, and
disposal facilities, to meet specific standards and procedures. Hazardous was~e is defined
under ~heRCW as a waste that poses a potential hazard IOhuman health or the environment
when improper!y treated, stored, or disposed. The Act includes requirements for locating and
operating ~reatment, storage. and disposal facilities.

Uranium Mill Tailings Rrtdhttion Control Act of 1978, Public Law 89-604, as amended.
The Uranium Mill Tailings Radiation Control Act directs the DOE to stabilize and control
releases of radioactive and toxic constituents from uranium mill sites cont~inated aSa msult
of the extraction of uranium or ~horium ores used in nuclear weapons production.

Universal Treatment Standards. As codified in 40 CFR 268.48, this standard is applicable ,
to hazardous waste or waste derived from the trea[ment of hazardous waste. The Universal
Treatment Standards (UTSS) identi~ ~hehazardous constituents, along wi~hthe
concen~ra~ionbxed treatment s!andards required to be achieved prior lo land disposal.

$t]nlmarv Of’Kssues Assoc~nt@ d with FEM P OuerabIe Unit 4 Waste

Three types of issues are present and are addressed. Regulatory issues stem horn the
applicability of definitions and matetial status, The’next set of issues relate to the
interpretation and applicability of the Nevada Test Site Waste Acceptance Criteria
(~TSWAC). Finally]’there is [he issue of the actual physical risks associated wi~hthe waste
and how these risks are best managed.
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A. Regulato~ Issues

Does the OU-4 material, declared to be I I e.[2) byproduct materiaJ
by the generator, meet the definition of Ile.(2) byproduct material?
If so, are any components of the waste stream subject to RC~?

In DOE”Sin[erprerive mle published in tile Federal Register on May 1, 1987, DOE clarified
ilspusition onapplicabili[y of RCWto he.(l) b~roductmatetial. lnthisrule. DOE
identifies only the nonradio]ogic, hazardous constituents of the 11(e)(]) byproduc[ was~e
s[reams as subjcc[ to reguIaIion under RCW. The rule cites EPA-Nuclew Rcgulato~
Commission (NRC) Guidance on the Defiti[ion and Identification of Commercial Mixed
Low-Level Radioactive and Hazardous Waste, and notes that the DOE’s in~erpretation is
consistent with the interpretation made by EPA and the NRC.

The following section horn the EPA-NRC guidance explains the 1le.(2) byproduct
definition: “’ExcmI for cetiain ores containing source material, which are defined as source
marerial in 10 CFR 40,4, and ~~raniumand thorium mill !ailin~s or wastes [emphasis added],
NRC and EPA interpret the definitions of source, sp~ial nucI&ar,and b~roduct materials to
include only [he radioactive elements tl>e~selves,” Thus, [he excep!ed uranium and thorium
mill railings or wastes, which include a mixture of bo[h radiologic and nottradiologic
components, comptise the material known as 11e,(2) b~roduct matenai.

AIIhough uranium and thorium mill tailings and wastes natuml]y contain numerous metals
[hat would otherwise meet the definition of a RCW hazardous waste, one can conclude that
such an ! 1e.{2] byprodtlct waste stream, irtcluding any cons~itus~ts that could meet the
definition of a hazardous waste, are intended to be excluded from regulation under RCRA. at
40 CFR 261.4(rI)(4),which states, ‘*(T)hefollowing materials are not solid wastes for the
purpase of [his part:. . . (4) Source, special nuclear or byproduct ma~erial as defined by the
Atomic Energy Act of 1954, as amended, 42 U.S.C. 2011 et seq.” Thus, the metals in the
FEMP OU-4 11e.(2) b~roduct waste streti are exempt from RCRA. Additionally, because
the 1Ie.(2) byproduct material is excluded from regulation under RCRA, listed wastes 8
idefltified at 40 CFR 26] Subpart D cannot be present wi~hinthe waste stream.

Does the quan~lty of waste offered by FEMP meet the definition
of Q“small quantity” as described in DOE order 435.1? Does the .
waste offered by FEMP meet the definition of a low-level radioactive
waste?

DOE detives au!hori~ fim the AEA to manage small quantities of 1le.(2) byproduct
maleria\ as “]ow-!evel waste” so that it may dispose of such small quantities at DOE LLIV
disposal facilities. As stated in DOE guidance (DOE M 435.1, 1999), such quantities must
not be ‘loo !alge for acceptance at DOE low-level waste disposal sires,” and such wasres”
mus[ meer Ihe requirements for LLW in accordance with DOE Order 435.1. Thus, it musr’be
determined whether or not the FEMP OU-4 waste stream is “too large for aeceptartce” at the
NTS disposal site.

4
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The quantity of waste offered by FEMP, when compared to the capaci[y availabIe at NTS for
itsdisposal, iseasily accommodated. For[he FEMPC)U-4waste slream, the total treated
waste volume is estimated to be slightly less than 14,000 m]. The available capacity for
disposal of low-level radioactive waste at the NTS is on the order of 480,000 m’ at the rime
of this writing, and can readily be increased to 3.2 million rrt~(DOE, 1998). Thus, the FEMP
0U4 waste represents less than 3 percent of the available NTS waste disposal capacity.

.4dditionally ~he OU-4 waste stream is not a “’large volume of diffuse ma[enal at several
locations,” or a mill si[e, as would be addressed pursuant to the UMTRCA [Uranium Mill
Tailings Radiation Con[rol Act of 1978]. Neither the FEIMP Site nor the NTS have been
designated by the Secrerary of Energy as sites appropriate to be regula~edpursuant to the
provisions of LWTRCA. Thus, ~heUMTRCA and its implementing regulations are not
applicable to the specific was[es considered in this Posi~ianPaper. “Smal! volume” and
“small quanti~” used in the DOE Orders and guidance have no relation to the term, “low-
volume generator” described in the NTSWAC. The latter tem (Iow-volume generator),
defined for establishing generator compliance requirements with the NTSWAC, relates to an
annual volumetric waste generation rate.

FEMP has applied Ibis 11e.(2) byproduct material to LLW deviation in pursuing disposal of
Ihe Silo 3 was~e stream, a subset of the OU-4 wastes, at the NTS. Ar the point of origin, that
is Silo 3, the waste is an 11e.(2) byproduc{ material and is excluded fmm compliance with
the s~andardsof RCRA. The 11e,(2) byproduct, RCW-exempt waste will then be treated
pursuan[ [o the CERCLA ROD to stabilize hazardous constituents, and ta greatly reduce
radon emanations. This treated 1le.(2) byproduct waste stream wilI then be received as a
LLW, pursuant to the provisions of DOE Order 435,1. Thus, the EEMP Silo 3 waste stream. ~
as well as similar 0U~4 waste streams, may be considered to be LLW at Ihe point ofreccipr.
and compIies with the NTSWAC for the management of LLWS.

B. Compliance with the NTSkVAC

To what extent must the Operable Unit 4 waste meet the NTSWAC?
Do the exclusions of 40 CFR 261.4(a)(4) carry throttgh into the
NTSFVAC?

The FEMP waste is a treated 1le.(2) byproduct material and is managed as a LLW pursuant
[o DOE Order 435.1. Because of the exclusion fim RCRA at 40 CFR 261.4(a)(4), the wasle “
is nol subject 10the provisions of 40 CFR 261 through 268. However, siJJce it is, pursrrarrr
ro t!le DOE Order, utanaged as u LL JV fl~eOU-4 waste streant na~stmeet rile NTS WAC,
and, therefore tttay not exltibit wltat orher)vise~vouldbe a RCM cl~artrcren.stic,regardless
oJrJze~~cl~si~t; tieflnedfor byp~oduct rnateriaf at 40 CFR 261.4fa)(4).

.

.

Because the waste was excluded from the provisions of RCW, the waste offered for disposal
cannot contain a “listed” waste, as defined at 40 CFR 261 Subpart D. Assuming FEMP
demonstrates that tie waste does not ex~bit what wuuld othemise be a characteristic of
hazardous waste, the waste will meet the NTSWAC. Additionally, since the OU-4 was~ehas

5
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never been regulated as a RCW mixed waste, Thewas~ewould not be required 10meet ~he
RCRA LDR ~Ss.

The generator would be responsible for demonstrating compliance with the NTSWAC.
Specifically. the generator should document the absence of the types of hazardous
characteristics described at 40 CFR 261 Subpart C, especially those toxic constituen~s
identified in Table 1 of 40 CFR 261.24 that may have been used in any processes, regardless
of the wasle’s regulatory status. Approva] for NTS acceptance of the waste stream would be
documented under separate cover, following a successful review by [he DOE/NV
Radioactive Waste Acceptance Program.

c. Physical Risks of Managing the Silo 3 $Vaste

\Vhat are the physicnl risks to the workers, environment, and
public posed by the FEMP Operable Unit 4 waste?

The physical risks cothe workers, environment, and public posed by the FEMP OU-4 waste
are primarily radiological, and secondarily. hazardous, Radiologic hazards can be mi~igated
through disposal at greater depth. The waste, regardless of its ]ega] s~atus, exhibits the
propenies of a Ireated, non-LDR complian~ low-level radioactive mixed-waste. For this
reason. disposal in an area designed comonitor such potential hazards is advisable. The
panel recognizes, however, that operational considerations associated with the radiologic
hazards of the waste, might take precedent in establishing [he final disposal location and
cotilgumtion.

I’tclusions

The DOEN Panel concludes ~he following:

A. Based upon the origin of the materials as described by the generator, the FEW
Operable Unit 4 waste meets the definition of an 1le.(2) byproduct material. Because .
the volume offered for disposal is small compared to the facility’s disposal capacity
per DOE 43S. 1 guidance, the material maybe managed as a low-level radioactive
waste and may be accepted for disposal at the NTS. ASsuch, the waste must meet ~he
requirements of [he ~SWAC. In meeting the NTSWAC, compliance with 40 CFR .
261 subp~~ D ~~~d n~~ be d~mons~a[ed sinceme w~t~s ~ 11e.(z)b~roduc(

material and no! subjec~to RCW.

B. Consistent wi[h the NTSWAC, prior to waste acceptance, FEMP must provide
documentation (preferably in ~hefom of analyical results) that the LLW offered for
disposal daeri not exhibir the hazardous characteristics defined at 40 CFR Subpm C
(including the toxic characteristics defined at 40 CFR 261.24, Table 1). at the point of
offering. Parame~ers for demonstrating compliance with 40 CFR Subpart C should be
based upon constituents and processes used during processing of the material
regardless of the material status a[ time of processing.

6
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c. The FEMP Operable Unit 4 waste would best be managed in an area where
groundwaterxnonitonngcanbeconducted, ifdeemeci appropriate, inthc future. For
this reason, [he panel recommends that tia 5 be considered during the operational
review process.
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The language used in [he posl’[ion paper is found in rhe Inlplemen[ation GllidefortheManual
prepared toassist ininlptementing 435.]. Language andtheexampies from lhelle.(z) and
NaturallyOccuming RadioacIive~a[eria] Section in the Manual for435.1 arereproduced
below. Also, ~he Manual for435.1 refers back to5820.2A "forins[ructions on managing
1le,(2) as LLW.

11e(2) and Na~urally Occurnng Radioactive Material

This sectionofDOE M435.1-l wasprovided tacontinuethepolicies, requirements, and
guidance inplace underDOE 5820.2A conceding disposal ofsmallquanlities oflle.(2) and
naturally occurtingradioactive material. Under ~heNucIear Waste PoIicy Actof1982, as
amended, and [he Low-Level Radioae~ive Was[e Policy Act, LLW is defined 10 exclude
11e.(~) byproduct material- However, DOE 0435.1 continues the Department’s existing
policy gha~small quantities of these materials maybe managed as LLW, in accordance wilh
~heLLW requirements of DOE M 435,1-1.

This requiremen~ is no~intended to allow large volumes of 11e.(2) material from sites
subject to 40 CFR Pan 192 to be routinely disposed in a LLW disposal facility. These
was[est waste quantities too large for acceptance at DOE LLW disposal sites, and other
11e.(?) byproduct and naturally occurring radioactive materials that arc inappropria~e for
management as a LLW, are to be managed under the provisions of UMTRCA, 40 CFR
Pan 192, or DOE 5400.5, Radiation FrotecIion of the Public and the Environment, as
applicable. Recognizing DOE’Sresponsibili~y for properly managin”gthese materials when
generated or encountered during cleanups, DOE 5400.5 contains requirements that are
applicable for the management of naturally occurring radioactive ma~erial waste srreams.
[Although the Depaflment is unlikely to manage any of these, examples of such wastes are
rare eanh processing faciIity wastes, mineral extraction byproducts, such as phosphogypsum
and copper tailings, coal ash, and oil and gas extraction byproducts.]

The Depmment manages other radioactive was[e streams that contain naturally occurring
radioactive material that are excluded from the definition of LLW. These was~e swearns are
those in which the namrally occutig radioactive material has been tecttnologically-
enhanced and in~entionally altered for the purpose of utiliting the radioactive properties of .
the ma[eria!. Examples of these are sealed sources containing radium and compounds of
uranium which no longer are considered source material, but which have not been convefled
to a fom that could be used productively. These waste streams are appropriately managed as
LLW to provide adequale protec~ion of workers, the public, and the environment.

To unders~andwhat is meant by the term “small quantities,” the legislative intent of the
UMTRCA as implemented in the policies of the Deparnnent provide the needed guidance. In
enacting the UMTRCA. Congress addressed a problem of large volumes of diffuse material

.

1
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in several localions that required proper con[rols. These residual radioactive materials,
regulated under UMTRCA, arc managed by the Department according to the requirements of
40 CFR Pm 19? and disposed at specially designated tailings disposal sires es~ablishedunder
the UMTRCA,

1[is the policy of the Department that small quantities of’nhturally occurring andfor 11e.(2)
byproduct ma~erials or wastes containing such materials maybe disposed in DC)E LLW
disposal facilities provided [hat [he requirements for disposal of LLW are met.

The requirement, in stating tha~the disposal requirements in DOE M 435,1-1, Secrion IV.P
must be met, means the narurally occurring or 11e.(2) byproducl rna[erial must be included in
the performance assessment (PA) and composite ana]ysis (CA) for the faciIity, chat adequate
controls are established for the waste srream based on [he evaluations, and the minimum

disposal requirements of Chapter TV are co be n~eI. The inc]usion of a significant quanlity of
nalur~lly occuning or 11e.(~) byproduc[ material in a low-level waste disposaI f~iiity is
expected 10resuh in additional con~rolsfor thal waste slream due lo the risk posed by mdon
emanation from the. waste, where “signi fjcant” in this context is to be determined through the
P.%and CA evalua~ions and other considera~ions included in !he radioactive waste
management basis for the disposal facility. ~

Example 1: A significant amount (100,000 cubic meters) of new mill tailings are
discovered in a location no~previously detemined to be contaminated at the
UMTRCA sire al Slick Rock, CO. These mill tailings will be removed fim their

localion and either be disposed of a~ the Cheney disposa] c~ll or DOE will pay a
UMTRCA Title 11site to dispose of the tailings, consistent with mTRCA, as
amended,

&ample 2: A smali amount (100 cubic me~ers) of 1 }e,(2) materials that are similar
comilI tailings, but from an apparently diff~rcnt process, are also discovered at this
con~amina[ed site near Slick Rock. These materials will also be removed from their
cumen~location and managed in [he same manner as discussed in Example 1. .

Example 3: Some uranium hewing waste from processes undertaken al the Femald
facili~y is proposed for disposal al Ihe Site Y disposal facility, Sufficient capacity is

avaiiab Ie to dispose of the amo~]ntof the waste to be generaled. The waste is .
included in Ihe PA and CA. and controls are established. These include provisions
for s~abilizing the waste and placing i~in specially designed boxes, for additional
analysis of [he cover that will eventual]y be placed on the disposal UniI used, and for

additional information in the records for tie disposal facility concernin~ the nature of
the waste in this specific disposal unit.

Example 4: Small quantities (a few vials) of pain~sand other items containing radium
are discovered among the radioactive materials ~hatDOE has agreed to take
possession of fmm a university professor who retired. DOE has no”use for the

materials and is not aware of any needs ou~side of the Department. The material is
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:

considered waste, and is disposed by the laboratory personnel who rook possession of
the nlaterials as LLW. after consultation with,the disposal facility who will receive
the waste ThatTheamounl is not significant and no additional controls for its disposal
are needed.

In addition, naturally occurring or 1le.(2) byproduct material deremined to be
manageable.as LLW ~hatis aIso mixed witi consti~uents covered under RCRA or [he
Toxic Substance Control Act must also meet al] of the requirements in [hose laws and

be managed as mixed LLW, in accordance with DOE U 435.1 and DOE M 435.1-1,

.

(,
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

CASE NARRATIVE REPORT
for

Westinghouse Savannah River Site
Subcontract No. AB93796N

Job# 00542

November 22,2000

Laboratory Identification:

General Engineering Laboratories, Inc.

Summarv:

Sample receipt

Nine solid samples for Westinghouse Savannah River Site arrived at General
Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on October 19,2000
for analysis. The samples listed on the chain arrived to the laboratory with a cooler
temperature of 19° C. A thirty-day turnaround was requested on the chain.

The samples were stored properly according to SW-846 procedures and GEL
Standard Operating Procedures (SOP).

The laborato~ received the following sample:

Description
32957001
32957002
32957003
32957004
32957005
32957006
32957007
32957008
32957009
33055001
33055002
33055003
33055004
33055005
33055006
33055007
33055@8
33055009

Sam~le Number
689-l-T”
689- 1-B
689-2-T
689-2-B
696- 1-T
696-l-B
696-2-T
696-2-B
696-GRAB
689-l-T
689- l-B
689-2-T
689-2-B
696- l-T
696- l-B
696-2-T
696-2-B
696-GRAB

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
n
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Case Narrative - Westinghouse Savannah River Site
November 22,2000
Job No. 00542
page 2 of 5

Case Narrative

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are written by
analytical fraction in the enclosed narratives.

Data Package:

The enclosed data package contains the following sections: Case Narrative, Level
II Certificate of Analysis, QC Sample Summaries, Chain of Custody, Sample Tracking
Repofi, Nonconformance Reports if applicable & Electronic Data Hardcopy Report.

The Level II Certificate of Analysis contains the following headings:

Sample ID: Sample Identification
Lab ID: This is the laboratory identification number
Matrix: Sample matrix
Date Collected: Date of sample collection
Date Received: Date of sample receipt by the laboratory
Priority: Internal status of sample turnaround
Collector: Party responsible for sample collection.

The detail on the Certificate includes the following:

Parameter:
Qualifier:
Result:
DL:
RL:
Units:
DF:
Analyst:
Date:
Time:
Batch:
Method:

Surrogate Recovery:

Test:

Analyte or characteristic tested for in the sample
Qualifier used for data interpretation
Find result of each parameter.
Method Detection Limit
Reporting Limit
Units of final result
Dilution factor
Initials of analyst who performed the test
Date of analysis
Time of analysis
Analytical batch in which the sample was analyzed
Analytical method used for the analysis of the sample. Identified
on the report numerically with a corresponding table.
Provided for organic analysis only. Surrogate compound
identified.
Analytical test associated with surrogate compound.

GENERAL ENGINEERING LABORATORIES -

P O Box 30712. Charleston, SC 29417 * 2040 Savage Road .29407

(843) 556-8171 ● Fax (843) 766-1178
.*.
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Case Narrative - Westinghouse Savannah River Site
November 22,2000
Job No. 00542
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Percent%: Surrogate percent recovery
Acceptable Limits: Limits established for surrogate recoveries based upon the

method requirements.

The QC Summary Report contains the following headings:

Sample Parameter:
Type:
Batch:
NOM:
Sample:

QC:
Units:
RPD%:

REc%:
Range:
Analyst:
Date:
Time:

Analyte or characteristic tested for in the QC sample
Type of QC sample (i.e., blank, dup, LCS, LCS dup, MS, MSD)
Analytical batch in which the QC sample was analyzed
Nominal concentration of the spiking compound
Amount of compound found in the sample associated with the
QC sample.
Amount of compound found in the QC sample.
Units of final result
Relative percent difference between LCS/LCS dup, MS/MSD,
and Sample/Sample duplicate
Recovery for the control samples
Acceptance limits for control samples
Initials of analyst who performed the test
Date of analysis
Time of analysis

Types of QC samples that maybe found on the QC Summary Report are:

Blank: Results of the blank analysis for the sample batch
Dup: Duplicate analysis of sample
LCS: Lab control sample
LCS dup: Lab control sample duplicate
MS: Matrix spike
MSD: Matrix spike duplicate
The following are definitions of reporting limits used at General Engineering
Laboratories:

DL Detection Limit: The minimum level of an analyte that can be determined
(identified not quantified) with 99% confidence. The values are normally
achieved by preparing and analyzing seven aliquots of laboratory water
spiked 1 to 5 times the estimated MDL, taking the standard deviation and
multiplying it against the one-tailed t-statistic at 99Y0. This computed
value is then verified for reasonableness by repeating the study using the
concentration found in the initial study, calculating an F-ratio, and
computing the final limit. Sample specific preparation and dilution factors
are applied to these limits when they are reported.

GENERALENGINEERING LABORATORIES

P O Box 30712. Charleston, SC 29417 . 2040 Savage Road .29407

(843) 556-8171. Fax (843) 766-1178
-
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Case Narrative - Westinghouse Savannah River Site
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The detection limit is the minimum concentration of a substance that can
be identified, measured, and reported with 99% confidence that the analyte
concentration is above zero. It answers the question “Is It Present”.

QL Ouantitation Limit: The lowest concentration that can be reliably
achieved within specified limits of precision and accuracy during routine
laboratory operating conditions. The QL is generally 5 to 10 times the
MDL. However, it maybe nominally chosen within these guidelines to
simplify data reporting. For many analytes the QL analyte concentration
is selected as the lowest non-zero standard in the calibration curve.
Sample QL’s are highly matrix-dependent. Sample specific preparation
and dilution factors are applied to these limits when they are reported.

The QL is always > DL

RL Reporting Limit: Same as the QL except where driven by contract or client
specifications. If the sample specific preparation and dilution factors
cause the QL to be elevated above the RL, then the QL is used as the RL.

The quantitation limit is the lowest level at which a chemical maybe accurately md
reproducibly quantitated. It answers the question “HOW MUCH IS PRESENT”.

Interpretation of RESULT column on the Certificate of Analysis:

If the final concentration in the sample was found to be above the RL, then the value
reported is reported without a flag;

If the final concentration in the sample was found to be below the RL but above the DL,
then the value reported is fla~~ed with a “J”; ~

If the final concentration in the sample was found to be below the DL, the value reported
is @Eed with a “U”.

Quality Control Flags

General Engineering Laboratories maintains acceptance criteria for QC samples through
use of statistical process control (SPC). The SPC limits are used to qualify data usability.
The flagging criterion identified in WSRC AN98 Format does not necessarily coincide
with the laboratory SPC criteria. There may be instances where the Electronic Data
Deliverable (EDD) has flagged data based on the AN98 criteria and the lab has not
identified the data to be outside of established control limits.

Those instances where the QC has not met laboratory SPC established criteria will be
noted in the section case narratives that are included in this package.

GENERALENGINEERINGLABORATORIES

P O Box 30712 ● Charleston, SC 29417 . 2040 Savage Road. 29407

(843) 556-8171. Fax (843) 766-1178
*
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Case Narrative - Westinghouse Savannah River Site
November 22,2000
Job No. 00542
page 5 of 5

This data package, to the best of my knowledge, is in compliance with technical and
administrative requirements.

Lee M. Heath
Project Manager

GENERAL ENGINEERING LABORATORIES

P O Box 30712. Charleston, SC 29417 . 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
m.
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Case Narrative for
WSRCO06

SDG# 00542
Metals Analysis by ICP

Mercury Analysis by CVAA
Sample Analysis
The following samples were prepared and analyzed according to the methods referenced in the
“Method/Analysis Information” section of this narrative:

Sample ID

32957001

32957002

32957003

32957004

32957005

32957006

32957007

32957008

32957009

1000120460

1000120463

1000120464

1000120461

1000120462

1000120410

1000120413

1000120411

1000120412

C1ientID

689-l-T

689-l-B

689-2-T

689-2-B

696-l-T

696-l-B

696-2-T

696-2-B

696-GRAB

Method Blank (MB) ICP-50462/50200

Laboratory Control Sample (LCS)

689-1-TL (32957001) Serial Dilution (SDILT)

689-1-TS (32957001) Matrix Spike (MS)

689- 1-TSD (32957001) Matrix Spike Duplicate (MSD)

Method Blank (MB) CVM-50427/50190

Laboratory Control Sample (LCS)

689-1-TS (32957001) Matrix Spike (MS)

689-1-TSD (32957001) Matrix Spike Duplicate (MSD)

wsRcsDG#oo542
Pagelof4
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Qualitv Control (C)C) Information:

Method Blank Acceptance
The preparation blanks analyzed with this SDG did not contain analytes of interest at
concentrations greater than the reporting limits (RL).

LCS/LCSD Recovery Statement
All LCS spike recoveries for this SDG were within the statistical process control (SPC) limits
except antimony and titanium. The recoveries for antimony and titanium did meet the certified
limits established by vendor of the LCS source at 118 and 114 percent, respectively. Upon
certification of additional LCS data points, the laboratory will update the SPC database to reflect
the current instrument readings.

MS/MSD Recovery Statement
Sample 689-l-T (32957001) was designated as the quality control sample for the ICP and CVAA
batches. Each batch included a matrix spike (MS) and a matrix spike duplicate (MSD).

The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample
concentration is less than four times (4X) the spike concentration added. The MS analyses met
the recommended quality control acceptance criteria for percent recovery for all applicable
analytes except antimony, beryllium, cadmium, selenium, silver, strontium, thallium and tin.

MS/MSD RPD Statement
The relative percent differences (ND) between each element in the MS and MSD was within
the established acceptance criteria.

Serial Dilution YO Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enhancement.
Raw element concentrations that are at least 50X the instrument detection limit (IDL) for ICP
analyses are applicable for serial dilution assessment. All applicable analytes met the established
criteria for serial dilution evaluation, percent difference values of <1 0°/0, except aluminum,
arsenic, barium, beryllium, boron, calcium, chromium, cobalt, copper, lead, magnesium,
manganese, molybdenum, nickel, potassium, selenium, strontium, titanium, uranium, vanadium
and zinc, possibly indicating matrix effects.

Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirements.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations antior to bring over range target analyte concentrations into the linear
calibration range of the ins~ents. All ICP samples were diluted a minimum of 2X. The
following additional dilutions were required during the ICP analysis:

WSRC SDG# 00542
Page 3 of 4
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Sample ID
32957001 (689-l-T)
32957001 (689-l-T)
32957002 (689-l-B)
32957002 (689-1 -B)
32957003 (689-2-T)
32957003 (689-2-T)
32957004 (689-2-B)
32957004 (689-2-B)
32957005 (696-l-T)
32957005 (696-l-T)
32957006 (696-l-B)
32957006 (696-l-B)
32957007 (696-2-T)
32957007 (696-2-T)
32957008 (696-2-B)
32957008 (696-2-B)
32957009 (696-GRAB)
32957009 (696-GRAB)

Dilution
10
20
10
20
10
20
10
20
10
20
10
20
10
20
10
20
10
20

Elements
potassium,sodium, iron
manganese
potassium,sodium
manganese
potassium, sodium
manganese

potassium,sodiurn, iron
manganese
potassium, sodium
manganese
potassium, sodium
manganese
potassium, sodium
manganese
potassium, sodium
manganese
potassium, sodium, iron
manganese

No dilutions were required for the CVAA analyses.

Miscellaneous Information:

NCR Documentation
Nonconformance reports NCR) are generated to document procedural anomalies that may
deviate from referenced SOP or contractual documents. Nonconformance report GEL-AS-MA-
1964 was issued to document LCS and ICS reporting issues.

Additional Comments
The additional comments field is used to address special issues associated with each analysis,
clarifi method/contractual issues pertaining to the analysis and to list any report documents
generated as a result of sample analysis or review. No additional comments were required for
this SDG.

Review/Validation:

GEL requires all analytical data to be verified by a qualified data validator.

The following data validator ve~itied the data presented in this SDG:

Reviewer:

Date: i! 2-.! &o
(

WSRC SDG# 00542
Page 4 of 4
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General Engineering Laboratories 1. NCRRepon No.:
Form GEL-xD

GEL -AS-MA- 1764

(Rev. 02/00) UNCONTROLLEDDOCU}JE?IT 2- ?gke*Gf*

CO~A~-WTI)E NONCONFORMANCE REPORT
COMPLETE EVERY IT”EM

(See Instructions on Reverse Side)

.. Mo. Day Yr. 5. Division: ❑ Industrid H Federal 6. Type: Material ❑ Process ~

~1 120100 ❑ Radiochemisq •l Bioassay •l Other Product •l

‘. Instrument Type: 8. Quaiity Criteria: = SOP ~ QAP or QAPW •l Client Contract

Tphm ❑ Purchme Document ❑ Drawing ❑ Specifications ❑ Others

‘. Supplier/Client lName & Code:

Dsgc
10. Tes~ethod #:

60/0
lVatrix:

sO,L
1.Numericai Reference Identification: (Batch Number, Sample Number, ID number)

b ~~

2. Specifications and Requirements

Non

tern No.

o

)nforrnance Description:

3. Originator’s Printed Name & Signature Date
I

1~~ -

14. NRG Disposition:

[tern No.

15. NRG’s Printed Name & Si”aature Date

I

Please review within 24 hours of receipt.
NCR Review & Disposition Review or Approval: I Corrective Action Request and Apurovai:
16. Quality Review: Date 18. CA Requested: Print Name and Siw Date ~

I I
I

17. Originator’s Director/Group Leader Date 19. Corrective Action Approval & Xiumber Date ‘
I I

I
I
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Radiochemistry Case Narrative
Westinghouse Savannah Rvr Co (WSRC)

SDG 00542

Method/Analysis Information
BatchNumber:
Procedure:
AnalyticalMethod:

Sample ID
32957001
32957002
32957003
32957004
32957005
32957006
32957007
32957008
32957009
1000126505
1000126506
1000126507

SOPReference

52273
Determination of Gamma Isotopes in Water and Soil
DOEEMLHASL300

Client ID
689-l-T
689-l-B
689-2-T
689-2-B
696-l-T
696-1-B
696-2-T
696-2-B
696-GRAB
MBforHBN52273
00-CIF-1345(3306000IDUP)
LCSforHBN52273

Procedures forpreparation, analysis andreporting ofanalytical dataare controlledby General Engineering
Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in this narrative has been prepared
and analyzed in accordance with GL-EPI-A-O 13.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Qualitv Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume(s) in this batch.

Designated QC
me following sample(s) was used for QC: 33060001.

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.
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Preparation Information
All preparationcriteriahavebeen met for these analyses,

Sample Re-prep/Re-analysis
Noneof the samplesin this sample set required reprep or reanalysis.

Miscellaneous Information:

NCR Documentation
NCR GEL-AS-RC-2645: Radioactive and non-radioactive samples were counted in the same batch. Samples were
prepared in separate batches.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The following data was rejected due to short half-life:

Sample 33060001; Pr-144.
Sample 1000126505; Pr-144.

Data was rejected using an R4 qualifier’due to low abundance, interference, and no valid peak:
1000126506,32957001, 32957002, 32957003, 32957004, 32957005, 32957006, 32957007, 32957008, and
32957009.

Review Validation:
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data v~]dator verified the information presented in this case narrative:

Reviewer: Date: “>> /L[ti>~
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~~N~.&NY-l~E NONcONiOWVWWCE R.EPORT
CONRLETE EVZRY lTENI’

(See ksmctions on Reverse Side)
1. Mo. Day Yr. 5. Division: 0 I.nciustial n Federal 6. Type: Material •l Process W

II ~ 2( !- =adiochemistm C! Bioassay a Other , Product Cl

‘. Instrument Type: 8. Qualicv Critetia: =OP Ci QW or Q.UW •l Client Contract
&l*l$-- <~.ti..= “,+ _ - “F purchase Document ~ Drawing n Specifications U Others

~. Supplier/Clien[ N-ame & Code: I 10. Tesfile[hod =: Ma[rix:
D&&~(qq usz3qL, q~> &*? 7..2

~ -0(> S.)L

.1. Numerical Reference Iden[ifica[ion: (Barth ~-umber, Smple Number, ~ nu~~er)
yJ2-13

.2. Specifications md Requirements I 14. ~iG Disposition:

N-on

tern No.

f

r

\
!

I

!

,
!

I

I

!

)nformance Description:

I

[

~ 15. hiRG’s Printed l>”ame& Si.ma[ure Date
I

I
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General Chemistry Narrative
Westinghouse Savannah River Co (WSRC)

SDG 00542

Method/Analvsis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

The following samples were analyzed using the analytical protocol as established in EPA 300.0:

Ion Chromatography

EPA 300.0

EPA 300.0 PREP

50370

50188

Sample ID

32957001

32957002

32957003

32957004

32957005

32957006

32957007

32957008

32957009

1000120398

1000120399

1000120400

1000120401

ClientID

689- 1-T

689-l-B

689-2-T

689-2-B

696-l-T

696- 1-B

696-2-T

696-2-B

696-GRAB

MBforHBN50370

LCSforHBN50370

689- 1-T(32957001DUP)

689- 1-T(32957001MS)
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SOP Reference

Procedures for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in
this narrative has been prepared and analyzed in accordance with GL-GC-E-086.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this “Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Dionex DX300 Ion Chromatograph
instrument equipped with a Dionex AS9-HC general purpose anion column

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Qualitv Control (QC) Information:

Blank Acceptance
The method and calibration check blanks associated with this data were within the required
acceptance limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control for this sample group:
32957001

Sample Spike Recovery
The spike recovery for ortho-phosphate was outside of the required acceptance limits due to
matrix interference. The spike recovery for nitrite was within the required acceptance limits. The
sample concentration for nitrate was more than 4 times the spike nominal concentration,
therefore the spike recovery was not applicable.

Sample Duplicate Acceptance
The Relative Percent Difference between the sample(s) and duplicate(s) for this SDG were
within the required acceptance limits.
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Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
The following samples from this sample group were received by the lab outside of the method
specified holding time:
32957001
32957002
32957003
32957004
32957005
32957006
32957007
32957008
32957009

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The following samples in this sample group were diluted due to matrix interference and/or high
concentration for this analysis. See the Certificate(s) of Analysis for the individual dilution
factors for the following sample(s):
1000120400
1000120401
32957001
32957002
32957003
32957004
32957005
32957006
32957007
32957008
32957009

Miscellaneous Information:

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.
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Method/Analysis Information

Procedure: Ion Chromatography

Analytical Method: EPA 300.0

Prep Method: EPA 300.0 PREP

Analytical Batch Number: 52615

Prep Batch Number: 52578

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in EPA 300.0:

Sample ID

32957001

32957002

32957003

32957004

32957005

32957006

32957007

32957008

32957009

1000127227

1000127228

1000127229

1000127230

Client ID

689- l-T

689- l-B

689-2-T

689-2-B

696- 1-T

696- l-B

696-2-T

696-2-B

696-GRAB

MB forHBN 52615

LCSforHBN52615

689- 1-T(32957001DUP)

689- 1-T(32957001MS)

I SOPReference

I
Procedures forpreparation, analysis andreporting ofanalytical data are controlledby General
Engineering Laboratories ,Inc. as Standard Operating Procedures (SOP). The data discussedin
this narrative has been prepared and analyzed in accordance with GL-GC-E-086.
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Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this “Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Dionex DX300 Ion Chromatograph
instrument equipped with a Dionex AS9-HC general purpose anion column

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (C)C) Information:

Blank Acceptance
The method and calibration check blanks associated with this data were within the required
acceptance limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control for this sample group:
32957001

Sample Spike Recovery
The spike recoveries for bromide and fluoride were outside of the required acceptance limits due
to matrix interference. The spike recovery for chloride was within the required acceptance limits.
The sample concentration for sulfate was more than 4 times the spike nominal concentration,
therefore the spike recovery was not applicable.

Sample Duplicate Acceptance
The Relative Percent Difference between the sample(s) and duplicate(s) for this SDG were
within the required acceptance limits.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.
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Holding Times
The samples from this sample group were accidentally analyzed outside of the method specified
holding time. See the Nonconformance Report section of this narrative for more information,

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The following samples in this sample group were diluted due to matrix interference and/or high
concentration for this anal ysis. See the Certificate(s) of Analysis for the individual dilution
factors for the following sample(s):
1000127229
1000127230
32957001
32957002
32957003
32957004
32957005
32957006
32957007
32957008
32957009

Miscellaneous Information:

Nonconformance Reports
The following Nonconformance Report (NCR) was submitted for samples in this sample group
for this analysis.
NCR# GEL-AS-GC-2373
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GeneraI Engineering Laboratories 1. NCR Repom No.: &gL–*&r.~~

Form GEL-xxx 2. Page
(Rev. 09/9g)

of
3. Revision No.: —

I COMPANY-WIDE NONCOMORMANCE REPORT ~
COMPLETE EVERY ~EM

(See Instructi* on Reverse Side) /
4. Mo. Day Yr. 5. Division: ❑ Industrial

)1 (bin ‘
~Federal 6. Type: MateriaI @ Process U

n Radiochemistry ❑ Bioassay ❑ Other, Product ❑ “-
7.

E??r:o..+ti

8. Quality Criteria ~SOP ❑ QAP or QAPJP ❑ Client Contract

+$ L+ ❑ Purchase Document ❑ Drawing ❑ Specifications ❑ Others
9. Supplier/Client Name& Cdde: I 10. Test/Method:

US? f%Y~7 ~m
11. ~uxnerical Reference Identification: (Batch Number, Sample Number, ID number) “—

.

Date

{/(/C

List ~RG Participants:

~=ment Review @or Management Approval c

Please review within 24 hours of receipt.

[CR Review & Disposition Review or Approval:
6. Quality Review: Date

I
7. Originator’s Director/Group Leaden Date

I

1’

Comective Action Request and Approval:
18. CA Requested: Print Name and Sign Date

1

I
19. Corrective Action Approval & Number Date

I

I
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Method/Analysis Information

Procedure: Oxalate by Ion Chromatography

Analytical Method: EPA 300.0

Prep Method: EPA 300.0 PREP

Analytical Batch Number: 52629

Prep Batch Number: 52579

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in EPA 300.0:

Sample ID

32957001

32957002

32957003

32957004

32957005

32957006

32957007

32957008

32957009

1000127231

1000127232

1000127233

1000127234

Client ID

689- l-T

689- l-B

689-2-T

689-2-B

696- 1-T

696- 1-B

696-2-T

696-2-B

696-GRAB

MB for HBN 52629

LCS for HBN 52629

689- 1-T(32957001DUP)

689- 1-T(32957001MS)

SOP Reference

Procedures for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in
this narrative has been prepared and analyzed in accordance with GL-GC-E-086.
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Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this “Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Dionex DX300 Ion Chromatograph
instrument equipped with a Dionex AS9-HC general purpose anion column

Initial Calibration
The instrument was properly calibrated,

Calibration Verification Information
All calibration verification standards were within the required limits.

Oualit~ Control (OC) Information:

Blank Acceptance
The method and calibration check blanks associated with this data were within the required
acceptance limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control for this sample group:
32957001

Sample Spike Recovery
The spike recovery was outside of the required acceptance limits due to matrix interference.

Sample Duplicate Acceptance
The Relative Percent Difference between the sample and duplicate for this SDG were within the
required acceptance limits,

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.
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Holding Times
All samples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: =42< ~ Date: jl!,p,.a
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Case Narrative for
WSRC

SDG# 00542T
Mercury Analysis by CVM

Metals Analysis by ICP

Sam~le Analysis:

The following samples were initially leached using EPA method 1311 and additionally
prepared and analyzed according to the methods referenced in the “Method/Analysis
Information” section of this narrative:

Sample ID
33055001
33055002
33055003
33055004
33055005
33055006
33055007
33055008
33055009
1000121676
1000122008
1000123123
1000123124
1000123160
1000123127
1000123125
1000123126
1000123141
1000123142
1000123161
1000123139
1000123140

C1ientID
689-l-T
689-l-B
689-2-T
689-2-B
696-l-T
696-l-B
696-2-T
696-2-B
696-GR4B
TCLP Blank (TB)
TCLP Blank (TB)
Method Blank (MB) ICP-51690/51 161
Laboratory Control Sample (LCS)
Laboratory Control Sample Duplicate (LCSD)
696-GRABL (33055009) Serial Dilution (SDILT)
696-GRABS (33055009) Matrix Spike (MS)
696-GRABSD (33055009) Matrix Spike Duplicate (MSD)
Method Blank (MB) CVAA-51662/5 1164
Laboratory Control Sample (LCS)
Laboratory Control Sample Duplicate (LCSD)
696-GWBS (33055009) Matrix Spike (MS)
696-GMSD (33055009) Matrix Spike Duplicate (MSD)

Method/Analvsis Information: o

Analytical Batch #: 51690,51662
Prep Batch #: 51161,51164
Procedure: ICP6010 ~ LIQUID; EPA 7470 Mercury Liquid Federal
Analytical Method: SW846601OB; SW846 7470A
Prep Method: SW846 131 l] SW846301OA; SW846 7470A

WSRCO0497 SDG#O0542T
Page 1 of 4
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System Configuration
The ICP analysis was pefiormed on a Thermo Jarrell Ash 61 E Trace axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Meinhardt nebulizer, cyclonic spray chamber, and yttrium internal standard.
Operating conditions for the Trace ICP are set at a power level of 950 watts. The
instrument has a peristaltic pump flow rate of 140 RPM (2.0 rnL/min sample uptake rate),
argon gas flows of 15 L/rein and 0.5 L/rein for the torch and auxiliary gases, and a
pressure setting of 26 PSI for the nebulizer.

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System
(FIMS-400) automated mercury analyzer. The instrument consists of a cold vapor atomic
absorption spectrometer set to detect mercury at a wavelength of 254 rnn. Sample
introduction through the flow injection system is performed via a peristaltic pump at 9
mL/min and nitrogen carrier gas rate of 5 L/rein.

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedure.

Calibration Information:

Initial Calibration
Instrument calibrations are conducted using method and instrument manufacturer’s
specifications. All initial calibration requirements have been met for this analysis.

CRBL Requirements
All CRDL standards met the referenced advisory control limits.

Continuing Calibration Verification (CCV) Standards
All continuing calibration verification (CCV) standards bracketing analyses associated
with this SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing analyses associated with this SDG
met the established acceptance criteria.

ICSMCSAB Requirements
All intetierence check standard (ICSA and ICSAB) elements associated with this SDG
met the established acceptance criteria.

Oualitv Control (OCl Information:

Method Blank Acceptance
The TCLP and preparation blanks analyzed with this SDG did not contain analytes of
interest at concentrations greater than the reporting limits (RL).

WSRCO0497 SDG#O0542T
Page 2 of 4
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LCS/LCSD Recovery Statement
The laboratory control samples (LCS) met the established acceptance criteria for percent
recovery (“/oR) for all elements of interest.

MS/MSD Recovery Statement
Sample 696-GRAB (33055009) was designated as the quality control sample for the ICP
and CVAA batches. Each batch included a matrix spike (MS) and a matrix spike
duplicate (MSD).

The percent recoveries (YoR) obtained from the MS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The MS
and MSD met the recommended quality control acceptance criteria for percent recovery
(75%-125%) for all applicable analytes except barium and lead.

MS/MSD RPD Statement
All elements in the MS and MSD analyses met the established acceptance criteria for
relative percent difference (RPD).

Serial Dilution % Difference Statement
The serial dilution is used to assess interference caused by matrix suppression or
enhancement. Raw element concentrations that are at least 50X the instrument detection
limit (IDL) for ICP analyses are applicable for serial dilution assessment. All applicable
analytes met the established criteria for serial dilution evaluation, percent difference
values <1 OO/O.

Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirements.

Sample Dilutions

Dilutions are performed to minimize matrix interference resulting from elevated mineral
element concentrations andor to bring over range target analyte concentrations into the
linear calibration range of the instruments.

All ICP samples were diluted a minimum of 10X at the instrument to minimize potential
interferences arising from the high sodium content in the leaching solution. The
following additional dilutions were performed:

Sample ID Dilution Elements

33055006 (696-l-B) 20 zinc

33055007 (696-2-T) 20 zinc

33055008 (696-2-B) 20 zinc

All CVAA samples were diluted 10X during the mercury preparation step. No further
dilutions were required for the CVAA analyses.

WSRCO0497 SDG#O0542T
Page 3 of 4
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Miscellaneous Information:

NCR ~ocumentation

Nonconformance reports (NCR) are generated to document procedural anomalies that
may deviate from referenced SOP or contractual documents. No NCR’s were issued for
this SDG.

Additional Comments
The additional comments field is used to address special issues associated with each
analysis, clarifi method/contractual issues pertaining to the analysis and to list any report
documents generated as a result of sample analysis or review. Additional comments were
not required for this SDG.

Review/Validation:

GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reviewer: ~>

Date: (1 2[ da
(

WSRCO0497 SDG#O0542T
Page 4 of 4
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ENGINEERING LABORATORIESGENERAL
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address:

Contact:

project

Westinghouse Savannah Rivr Co
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date
Receive Date:
Collectoc

Parameter Qualifier Result

Report Date: November 22,2000

Page 1 of 4

689-l-T ProiecC WSRCO0497
32957001 Client ID: WSRCO06
Misc. Solid
12-ocT-oo
19-OCT-00
Client

.
DL

Ion Chromatography Federal

EPA 300.0 Oxalate Soil Federal
Oxalate

EPA300.O Su~ate in Solids
Nitrite
Ortho-phosphate
Nitrate

Sulfate
Bromide
Chloride
Fluoride

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

MetaIs Analysis-ICP Federal

6010 ICP SCANMetals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total rwoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total raoverable
Cobalt, total recoverable
Copper, total recoverable
bad, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
~allium, total recoverable
Tin, total recoverable

u 0.00

11.3
37.1

38300

74000
u 0.00

308
189

58.0

138m
1890

1410000
143000

18600
277000

6470
181m

340000
2020000
1250000
678000

34500000

420000
2920000

51400
1180

74900
2840
8860

1.13

1.97
3.94
197

790
4.00
6.50
4.25

3.98

762
161
258

92.0
61.6
812

75.5
2380

128
110
198
196
364

168
143
288
199

51.6
396
286

RL

6.00

4.93
9.85
493

2000
12.5
25.0
12.5

8.75

4950
990
495
495
495

4950
495

9900
495
495
495
495

1980

990
495
495
495
495
990
990

Units DF AnalystDate Time Batch Method
.—

1 RWS 11/08/00 1904 52629 1

10 Hsc 10/30/00 1745 50370 3
10

1000 HSC 10/30/00 2150 50370 4

1000 RWS 11/09/00 1650 52615 6
25 RWS 11/10/00 0938 52615 7
25
25

1 AW2 10/25/00 1148 50427 8

2 RMJ 11/17/00 1138 50462 9
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

m
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Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken,” SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 689-l-T
Sample ID: 32957001

Parameter Qualifier Result DL RL

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium
Uranium
Vanadium, total recoverable
Znc, total recoverable
Potassium, total recoverable
Sodium, total recoverable
Manganese, total recoverable
Iron, total recoverable

Rad Gamma Spec

Gammaspec, Gamma, solid
Actinium-227
Actinium-228
Antimony- 124
Antimony- 125
Barium-133
Californium-249
Califomium-251
Cerium-141
Cerium-144
Cesium- 134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium- 152
Europium- 154
Lead-212
Manganese-54
Neptrmium-239
Niobium-94
Potassium-40
Promethium- 144
Promethium- 146
Radium-226
Radium-228
Ruthenium- 103
Ruthenium- 106
Sodium-22
Tin- 113
Tin- 126

141000
599000
300000
412000

24900000
66500000

7920000
77300000

435
102

R4 1.33
R4 26.4
R4 0.871
R4 5.07
u -0.145

R4 138
u 2.20

R4 0.947
R4 605
R4 0.676
R4 ,2

6.67
u 0.440
u -0.685

R4 7.20
u 1.77

107
R4 1.55
R4 6.75
R4 6.70

35.0
u 0.607

R4 4.45
995
102

u -0.412
u 3.48
u 0.639
u -0.391

R4 104

+/-6.61
+1-2.85

+/-0.759
+/-1.81

+/-0.488
+/-0.558

+1-1.65
+/-2. 13
+1-2.54

+/-0.539
+1-4.89

+1-0.468
+1-0.492
+/-0.852
+1-0.535

+1-1.34
+1-1.55
+/-1 .07

+1-0.528
+1-2.41

+1-0.631
+/-8.09

+/-0.507
+/-0.799

+1-3.20
+1-2.85

+/-0.598
+1-3.53

+1-0.560
+1-0.678

+/-1.15

66.5
1740

147
272

22700
3020
1750
3960

7.34
2.55

0.837
2.26

0.808
0.782

2.63
2.36
4.29

0.569
2.83

0.658
0.500
0.836
0.721

1.90
2.10
1.07

0.697
3.54

0.713
7.47

0.611
0.885

1.17
2.55

0.962
5.67

0.740
0.976

1.42

495
4950

495
495

49500
49500

9900
24800

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100

Report Date: November 22,2000

Page 2 of 4

Project: WSRCO0497
Client ID: WSRCO06

—
Units DF AnalystDate Time Batch Method

2
2
2
2

10 RMJ 11/17/00 1311 50462 10
10
20 RMJ 11/17/00 1449 50462 11
10 RMJ 11/17/00 1311 50462 12

pcilg SR13 11/13/00 0843 52273 13
pcilg
pctig
pcilg
pcilg
pcilg
pctig
pcilg
pciig
pcilg
pcdg
pciig
pcilg
pciig
pciig
pci/g
pcilg
pciig
pctig
pcilg
pcilg
pcilg
pciig
pcilg
pcilg
pctig
pcilg
pcilg
pcilg
pcifg
pctig

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

mn. .a
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Company :

Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 689- l-T Proiect WSRCO0497
Sample ID: 32957001 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Rad Gamma Spec
—

Gammaspec, Gamma, solid
Yttrium-88 R4 4.72 +/-0.847 0.751 0.050
Zinc-65 R4

pcilg
22.1 +1-1.26 2.08 0.100 pcilg

Zirconium-95 R4 2.37 +/-1.11 1.56 0.100 pcilg

The following Prep Methods were performed
Method Description Analyst Date -- Tne Prep Batch –

Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026 CRS

EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS

EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC

EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS

SW8463050B 846 3050BS PREP KLD1

SW846 7471A EPA 7471 Mercury Prep Soil ARD

The following Analytical Methods were performed
Method Description

i EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 sW8466010B

10 SW846601OB

11 SW846601OB

12 SW846601OB

13 DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result c PQL/RDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result e 5 * blank result

11/03/00 1812 50652

11/08/00 1314 52579

10/24/00 1800 50188

11/08/00 1314 52578

10/24/00 1700 50200

10/24100 1900 50190

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

m.
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Company :

Address:

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 689-l-T Proiect:
Sample ID:

WSRCO0497
32957001 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code:Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, be M. Heath at 843-556-8171 Ext. 4433.

M. A~A
Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

R n.:..”. -- .. ..9..s
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Company :

Address :

Contacc

Project:

Certificate of Analysis

Westinghouse Savannah Rlvr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 689-l-B
Sample ID: 32957002
Matrix: Misc. Solid
Collect Date:
Receive Date:

12-OCT-00

Collecto~
19-OCT-00
Client

Report Date November 22,2000

Page 1 of 4

ProiecC WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Ion Chromatography Federal

EPA 300.0 Omlate Soil Federal
Oxalate u

EPA300.O Su~ate in Solids
Nitrite
Ortho-phosphate
Nitrate

Sulfate
Bromide u
Chloride
Fluoride

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metsds Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total rmoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable

0.00

13.7
104

38600

7’17m
0.00
172

94.0

51.8

13200000
1570

1360000
135000

17600
263000

6030
17500000

323000
1840000
1160000

48200000
647000

32700000

388000
2680000

47000
1130

70400
3100
8410

1.13

1.97
3.94
197

790
4.00
6.50
4.25

4.28

755
160
256

91.1
61.0
804

74.8
2350

126
109
196
784
194
361

167
141
285
197

51.1
392
283

6.00

4.93
9.85
493

2000
12.5
25.0
12.5

9.40

980
490
490
490

4900
490

9800
490
490
490

4900
490

1960

980
490
490
490
490
980
980

1 RWS 11/08/00 2005 52629 1

10 HSC 10/30/00 1828 50370 3
10

1000 HSC 10/30/00 2233 50370 4

1000 RWS 11/09/00 1733 52615 6
25 RWS 11/10/00 1021 52615 7
25
25

1 AW2 10/25/00 1153 50427 8

2 RMJ 11/17/00 1200 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road= 29407

(843) 556-8171 “ Fax (843) 766-1178
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Company :

Address:

Contact:

Project

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 4

Client Sample ID: 689- l-B Proiect: WSRCO0497
Sample ID: 32957002 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Metsds Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable
Potassium, total recoverable
Sdlum, total recoverable
Manganese, total recoverable

Rad Gamma Spec

Ga~pec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Californium-249
Califomium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium-146
Radium-226
Radium-228
Ruthenium- 103
Ruthenium-106
Sodium-22
Tin-113
Tin-126
Yttrium-88

u
R4
R4
R4

u
R4

u
R4
R4
R4
R4
u
u

R4
R4

R4
R4
R4

R4
R4

u
u
J

u
R4
R4

134000
560000
288000
393000

21500000
53500000

751OOOO

425
95.4

-0.0589
22.6

0.750
4.59

-1.15
125

3.41
5.78
585
1.22
5.63

-0.0645
-0.373

5.15
2.97
104

1.71
5.23
5.87
35.0

0.627
4.13
877

95.4
-0.631

1.27
1.07

-0.49
65.5
4.25

+1-5.79
+1-2.21

+/-0.563
+1-1.26

+/-0.405
+1-0.477

+1-1.44
+1-1.91
+1-2.47

+1-0.311
+1-4.08

+1-0.319
+1-0.546
+1-0.571
+1-0.366

+/-1 .02
+/-1 .23

+/-0.987
+1-0.374

+1-2.15
+1-0.479

+1-5.49
+1-0.382
+1-0.632

+1-2.48
+1-2.21

+1-0.420
+1-2.67

+1-0.445
+1-0.496

+/- 1.42
+1-0.493

65.9
1730

145
270

22500
3000
1740

6.13
1.67

0.558
1.60

0.618
0.561

2.24
1.97
3.78

0.487
2.34

0.454
0.464
0.549
0.497

1.49
1.47

0.895
0.462

3.32
0.481

5.08
0.405
0.628
0.821

1.67
0.667

3.92
0.516
0.703

1.87
0.429

490
490

49000
49000

9800

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Utig 2

u@g 2

Utig 2

Umg 2

Uflg 10 RMJ 11/17/00 1333 50462 10

u8Jkg 10
Umg 20 RMJ 11/17/00 1511 50462 11

pciig SRB 11/13/00 0843 52273 12
pcilg
pcilg
pcilg
pcvg
pcilg
pcilg
pciig
pciig
pcilg
pcilg
pcilg
pcifg
pcilg
pci/g
pcilg
pctig
pcilg
pcilg
pcilg
pcilg
pcilg
pctig
pcilg
pci.lg
pciig
pcilg
pcilg
pcilg
pcilg
pcilg
pcug

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
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f Meeting today’s needs with a vision for tomorrow.
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Company :

Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 689- l-B
Sample ID:

ProiecL WSRCO0497
32957002 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method.
Rad Gamma Spec

Gamma.rpec, Gamma, solid
Zinc-65 R4 31.8 +/-0.906 1.61 0.100 pcilg
Zirconium-95 R4 1.82 +/-0.608 1.01 0.100 pcilg

The following Prep Methoda were performed
Method Dmcriution Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep EPI A-021, A-021 B,A-026
—

CRS 11/03/00 1812 50652

EPA 300.0 PREP EPA 300.0 Oxalate soil Federrd RWS 11/08/00 1314 52579

EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10/24/00 1800 50188

EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578

SW8463050B 846 3050BS PREP KLD1 10/24/00 1700 50200

SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/24/00 1900 50190

The following Analytical Methods were performed
Method D~cription

1 EPA 300.0

2 EPA 300.0

3 EPA 300,0

4 EPA 300,0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 DOE EML HASL 300

Notes
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result c PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result < MDL

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

m-
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Company :

Address :

ContacL

Project:

A2-35

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000

Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID:
Sample ID:

689-l-B
32957002

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Quatifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratones, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

I

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

m.
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GENEWL ENGINEERING LABORTO~ES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

—

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Alken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:

Certificate of Analysis

Report Date November 22,2000

Page 1 of 4

689-2-T
32957003
Misc. Solid
12-OCT-00
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Quatifier Result DL RL units DF AnalystDate Time Batch Method

Ion Chromatography Federal

EPA 300.0 Oxala~e Soil Federal
Oxalate u

EPA300.O Su~ate in Solids
Nitrite
Ortho-phosphate
Nitrate

Sulfate
Bromide u
Chloride
Fluoride

Mercury Anatysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, totaI recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable

0.00

15.0
98.1

40300

71000
0.00
304
161

50.5

13100000
1450

1320000
135000

17600
257000

6120
171OOOOO

325000
1890000
1160000

4810~
633000

32700000

396000
2770000

47500
1070

70300
2860
8650

1.13

1.98
3.96
198

790
4.00
6.50
4.25

4.11

740
157
251

89.3
59.8
788
73.4

124
107
192
769
190
354

163
138
280
193

50.1
385
278

6.00

4.95
9.90
495

2000
12.5
25.0
12.5

9.04

4810
962
481
481
481

4810
481

9620
481
481
481

4810
481

1920

962
481
481
481
481
962
962

1 RWS 11/08/00 2025 52629 1

10 HSC 10/30/00 1843 50370 3
10

1000 HSC 10/30/00 2247 50370 4

1000 RWS 11/09/00 1748 52615 6
25 RWS 11/10/00 1036 52615 7
25
25

1 AW2 10/25/00 1155 50427 8

2 RMJ 11/17/00 1217 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178

~ Printed 0. recvcled *aner.
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Meeting today’s needs with a vision for tomorrow.
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Certificate of Analysis

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

Report Date: November 22,2000

Page 2 of 4

689-2-T Project: WSRCO0497
32957003 Client ID: WSRCO06

Parameter Qualifier Result

MetaJs Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable
Potassium, total recoverable
Sotlum, total recoverable
Manganese, total recoverable

Rad Gamma Spec

Gammaspec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Crdifomium-249
Californium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-1 44
Promethium-146
Radium-226
Radium-228
Ruthenium-103
Ruthenium-106
Sodium-22
Tin-113
Tin- 126
Yttrium-88

u
R4
R4
R4

u
R4
u

R4
R4
u

R4
u
u

R4
R4

R4
u

R4

R4
R4

u
u
J

u
R4
R4

134000
560000
283000
386000

22000000
57500000

7710000

445
96.1

-1.41
23.5

0.937
3.97

-0.0134
131

-2.04
0.777

563
0.165

3.34
-0.585

0.269
7.26
3.07
104

1.56
2.37
5.65
38.9

0.417
4.21
872

96.1
-0.204

-2.28
1.11

-0.147
88.5
3.59

+1-5.52
+1-2.07

+1-0.344
+/-1.35

+1-0.369
+1-0.441

+1-1.34
+1-1.68
+1-2.49

+1-0.280
+1-3.46

+1-0.294
+1-0.528
+1-0.370
+/-0.529

+1-1.07
+1-0.980
+/-0.886
+1-0.355

+1-2.24
+1-0.408

+1-5.92
+1-0.282
+1-0.546

+1-2.28
+1-2.07

+1-0.393
+1-2.26

+/-0.354
+/-0.463

+1-1.04
+1-0.289

DL

64.6
1690

142
264

22100
2940
1700

5.81
1.61

0.530
1.54

0.555
0.519

2.11
2.04
3.53

0.393
2.24

0.404
0.420
0.518
0.477

1.39
1.38

0.852
0.548

3.01
0.448

4.78
0.380
0.587
0.766

1.61
0.626

3.53
0.465
0.657

1.59
0.535

RL Units DF AnalystDate Time Batch Method

481
4810

481
481

48100
48100

%20

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

pctig
pcilg
pcifg
pcilg
pcilg
pci/g
pcilg
pcilg
pcilg
pcilg
pcilg
pci/g
pcvg
pciig
pcilg
pcilg
pci/g
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pctig
pcilg
pcilg
pcilg
pcilg
pctig
pctig
pcilg

2
2
2
2

10 RMJ 11/17/00 1339 50462 10
10
20 RMJ 11/17/00 1517 50462 11

SRB 11/13/00 0844 52273 12

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road* 29407

(843) 556-8171” Fax (843) 766-1178
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rlvr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 689-2-T Proiect:
Sample ID:

WSRCO0497
32957003 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Rad Gamma Spec

Gammaspec, Gamma, solid
Zinc-65 R4 4.89 +1-0.758 1.11 0.100 pcifg
Zirconium-95 R4 2.34 +/-0.702 0.971 0.100 pciig

The following Prep Methods were performed
Method Description Anafyst Date – Time Prep Batch

Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026 CRS 11/03/00 1813 50652

EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579

EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10I24IOO 1800 50188

EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578

SW8463050B 846 3050BS PREP KLD1 10/24/00 1700 50200

SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/24/00 1900 50190

The following Analytical Methods were performed
Method Dmcnption

_—.

——
1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blardc result
U EPA Functional Guideline Code:Result < MDL

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

m
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GENEWL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 689-2-T Proiect: WSRCO0497
Sample ID: 32957003 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on art “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

= Printed 0. recvcled .nn.r
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Certificate of Analysis

Company :

Address :
Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 689-2-B
Sample ID: 32957004
Matrix: Misc. Solid
Collect Date:
Receive Date:

12-OCT-00

Collector
19-OCT-00
Client

Repott Date: November 22,2000
Contact:

Project: Page 1 of 4

Proieck WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL Units DF AnalystDate Time Batch MethodRL
—

6.00

4.96
9.93
496

2000
12.5
25.0
12.5

9.63

4630
926
463
463
463

4630
463

9260
463
463
463
463

1850

926
463
463
463
463
926
926
463

Ion Chromatography Federal

EPA 300.0 Oxalate Soil Federal
Oxalate

EPA300.O Sulfate in Solids
Nitrite
Ortho-phosphate
Nitrate

u 0.00 1.13 1 RWS 11/08/00 2046 52629 1

10.3
u 0.00

38800

1.99
3.97
199

10 HSC 10/30/00 1857 50370 3
10

1000 HSC 10/30/00 2302 50370 4

Sulfate
Bromide
Chloride
Fluoride

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium

71900
u 0.00

298
163

790
4.00
6.50
4.25

1~0 RWS 11/09/00 1802 52615 6
25 RWS 11/10/00 1050 52615 7
25
25

46.2 4.38 1 AW2 10125100 1157 50427 8

13000000
1520

1340000
131000

17300
262000

5920
17300000

317000
1810000
1140000
637000

32100000

713
151
242

86.0
57.6
759

70.6
2220

119
103
185
183
341

2 RMJ 11/17/00 1222 50462 9
2
2
2
2
2
2
2
2
2
2
2
2

387000
2610000

46000
1100

69500
2780
8100

133000

157
133
269
186

48.2
370
268

62.2

2
2
2
2
2
2
2
2

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178
m
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 4

Client Sample ID: 689-2-B Proiect:
Sample ID:

WSRCO0497
32957004 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Uranium
Vanadium, total rwoverable
Zinc, total recoverable
Potassium, total recoverable
Sodium, total recoverable
Manganese, total recoverable
Iron, total recoverable

Rad Gamma Spec

Gammaspec, Gamm, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Californium-249
Californium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobrdt-60
Europium- 152
Europium- 154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium-146
Radium-226
Radium-228
Ruthenium- 103
Ruthenium- 106
Sodium-22
Tin-1 13
Tin- 126
Yttrium-88

u

R4
R4
u

R4
u

R4
R4
u

R4
u
u

R4
u

R4
u

R4

u
R4

u
u
u
u

R4
R4

542000
286000
385000

22700000
55900000

7490000
6830QOO0

427
96.0

-0.934
24.5
1.26
7.24

-0.137
126

-4.56
0.712

342
0.355
4.05

-0.19
-0.195

5.24
1.57
102

1.09
3.46
6.29
38.6

0.329
5.32
929

96.0
-0.00908

0.490
0.568

-0.955
71.0
1.41

+/-6.84
+1-2.78

+1-0.462
+/-1.82

+/-0.621
+1-0.747

+1-1.65
+/-1 .99
+1-2.72

+1-0.371
+/-3. 15

+1-0.406
+1-0.726
+1-0.535
+1-0.43 1

+1-1.55
+1-1.13
+1-1.08

+1-0.893
+1-2.90

+/-0.615
+1-7.64

+1-0.326
+1-0.915

+1-3.26
+1-2.78

+1-0.593
+1-3.20

+1-0.408
+1-0.684

+/- 1.59
+/-0.43 1

1630
137
255

21300
2830
1640
3700

7.52
2.34

0.752
2.21

0.775
0.752

2.65
2.40
4.38

0.550
2.94

0.594
0.524
0.761
0.679

1.87
1.88
1.10

0.638
3.78

0.534
6.83

0.550
0.854

1.10
2.34

0.917
5.28

0.667
0.941

2.04
0.672

4630
463
463

46300
46300

23100

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Uag 2

Utig 2

Uwg 2

Utig 10 RMJ 11/17/00 1355 50462 10

Ugfkg 10

Utig 20 RMJ 11/17/00 1533 50462 11

u&g 10 RMJ 11/17/00 1355 50462 12

pcilg SRB 11/13/00 0844 52273 13
pcilg
pci/g
pcilg
pciig
pcilg
pctig
pcilg
pcilg
pcilg
pctig
pcilg
pciig
pcilg
pcilg
pcilg
pcifg
pcilg
pcifg
pcilg
pcilg
pci/g
pcilg
pcilg
pcilg
pciig
pcug
pci/g
pcilg
pci/g
pcilg
pCi/g

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
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Company :

Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 689-2-B Project: WSRCO0497
Sample ID: 32957004 Client ~: WSRCO06

Parameter Qualifier Result DL RL Unita DF AnalystDate Time Batch Method

Rad Gamma Spec

Gammaspec, Gamma, solid
Zinc-65 u -0.0651 +/-0.990 1.38 0.100 pcilg
Zirconium-95 u 1.30 +/-0.920 1.42 0.100 pctig

The following Prep Methoda were performed
Method Description “Analyst

——
Date Time —Prep Batch —

EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579

EPA 300.0 Total Anions in Soil HSC 10I24IOO 1800 50188

EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578

846 3050BS PREP IUD1 10/24/00 1700 50200
EPA 7471 Mercury Prep Soil ARD 10/24/00 1900 50190

Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026 CRS 11/03/00 1813 5-%52

EPA 300.0 PREP

EPA 300.0 PREP

EPA 300.0 PREP

SW8463050B

SW846 7471A

The foUowing Analytical Methods were performed
Method Description
—.—-
1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 SW846601OB

13 DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result c PQ~DL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blh result
U EPA Functional Guideline Code: Result e MDL

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178
n
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Company :

Address:

Contacc

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 689-2-B Proiect: WSRCO0497
Sample ID: 32957004 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

m. . . . .
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Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collecto~

—..
Parameter Qualifier Result

Ion Chromatography Feder~

EPA 300.0 Omlate Soil Federal
Oxalate

EPA300. OSulfate in Solids
Nitrite
Ortho-phosphate
Nitrate

Sulfate
Bromide
Chloride
Fluoride

Mercury Anrdysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Crdcium, total rwoverable
Chromium, total recoverable
CobalC total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable

u 0.00

u 0.00
124

37500

63300
u 0.00

330
174

20.7

13500000
2160

105OOOO
92200
70500

283W0
33500

15400000
329000
781000

1o20000
43900000

381000
34900000

816000
975000

21200
1430

85500
3480
8360

696- l-T
32957005
Misc. Solid
13-OCT-00
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

DL RL Units

1.13

1.98
3.95
198

790
4.00
6.50
4.25

3.92

755
160
256

91.1
61.0
804

74.8
2350

126
109
196
784
194
361

167
141
285
197

51.1
392
283

6.00

4.94
9.88
494

2000
12.5
25.0
12.5

8.62

4900
980
490
490
490

4900
490

9800
490
490
490

4900
490

1960

980
490
490
490
490
980
980

Report Date November 22,2000

Page 1 of 4

DF AnalystDate Time Batch Method

1 RWS 11/08/00 2106 52629 1

10 HSC 10/30/00 1912 50370 3
10

1000 HSC 10/30/00 2316 50370 4

1000 RWS 11/09/00 1817 52615 6
25 RWS 11/10/00 1104 52615 7
25
25

1 AW2 10/25/00 1158 50427 8

2 RMJ 11/17/00 1228 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 c Fax (843) 766-1178
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Company :

Address:

Contac~

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 4

Client Sample ~: 696- l-T ProiecC WSRCO0497
Sample ID: 32957005 Client ~: WSRCO06

Parameter Qualifier Result

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium 216000
Uranium 440000
Vanadium, total recoverable 917000
Zinc, total recoverable 454000
Potassium, total recoverable 20900000
Sodium, total rmoverable 52500000
Manganese, total recoverable

Rad Gamma Spec

Gammaspec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Californium-249
Californium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium- 154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-lti
Promethium- 146
Radium-226
Radium-228
Ruthenium-103
Ruthenium- 106
Sodium-22
Tin-113
Tin-126
Yttrium-88

R4
R4

u
R4

u
R4
u

R4
R4

u
R4

u
u
u

R4

R4
R4
R4

u
R4

u
u
J

u
R4
R4

7820000

333
132

2.48
19.1

0.576
4.34

-1.19
3.93

-0.338
1.78
280

0.487
4.77

-0.24
-0.503

-3.06
2.03
136

1.86
3.85
4.82
39.5

0.233
3.49
725
132

-0.122
-0.293

0.732
0.181

15.9
3.70

+1-6.45
+/-3.07

+1-0.625
+1-1.66

+1-0.517
+/-0.512

+/- 1.59
+1-1.24
+1-2.64

+1-0.449
+1-3.12

+1-0.397
+1-0.463
+/-0.428
+1-0.429

+1-1.28
+1-1.28
+/-1.15

+1-0.462
+1-2.55

+1-0.524
+1-8.53

+/-0.316
+/-0.618

+1-2.73
+1-3.07

+{-0.502
+1-2.92

+1-0.463
+1-0.627

+/- 1.46
+/-0.564

DL RL Units DF AnalystDate Time Batch Method.—

65.9
1730

145
270

22500
3000
1740

7.19
2.07

0.720
1.87

0.728
0.703

2.54
1.82
4.27

0.484
2.75

0.533
0.528
0.688
0.606

1.75
1.79
1.05

0.577
3.72

0.610
6.23

0.518
0.783
0.999

2.07
0.829

4.78
0.592
0.869

2.02
0.551

490
4900

490
490

49000
49000

9800

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

u~g 2

Uflg 2
Utig 2
Utig 2
Uwg 10 RMJ 11/17/00 1401 50462 10

Uag 10

Umg 20 RMJ 11/17/00 1539 50462 11

pci/g SRB 11/13/00 0845 52273 12
pcilg
pcilg
pcilg
pcilg
pcilg
pctig
pcifg
pcifg
pcilg
pcilg
pcilg
pcifg
pctig
pctig
pcilg
pcifg
pcifg
pcilg
pctig
pciig
pcilg
pcilg
pcilg
pcilg
pcifg
pciig
pcilg
pcilg
pctig
pcilg
pciig

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project:

P~ameter

Rad Gamma Spec–

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 Of 4

Client Sample ID: 696- 1-T Project: WSRCO0497
Sample ID: 32957005 Client ID: WSRCO06

Qualifier Result DL RL Units DF AnalystDate T]me Batch Method

Gammaspec, Gamma, solid
Zinc-65 R4 10.3 +1-1.00 1.59 0.100
Zirconium-95 u 1.06

pcilg
+/-0.877 1.27 0.100 pcilg

The following Prep Methods were performed_——.
Method Description Anrdyst Date ‘—–Time Prep Batch
——-
Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026 CRS 11/03/00 1813 50652
EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579
EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10124100 1800 50188
EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578

SW8463050B 846 3050BS PREP IUD1 10/24/00 1700 50200
SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/%/00 1900 50190

The following Anrdytical Methods were performed—.——. _..
Method Description

1 EPA 300.0

2

3

4

5

6

7

8

9

10

11

12

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

SW846 7471A

SW846601OB

SW846601OB

SW846601OB

DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline CodeResult c 5 * blank result
U EPA Functional Guideline Code: Result < MDL

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road* 29407

(843) 556-8171” Fax (843) 766-1178

m.
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Contact

Project:
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 696-l-T Proiect: WSRCO0497
Sample ID: 32957005 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

-.
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696- l-B
Sample ID 32957006
Matrix: Misc. Solid
Collect Date:
Receive Date:

13-OCT-00

Collecto~
19-OCT-00
Client

Report Date: November 22,2000

Page 1 of 4

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Ion Chromatography Federal

EPA 3M. OOxalate Soil Federal
Oxalate

EPA300.O Su~ate in Solids
Nitrite
Ortho-phospbate
Nitrate

Sulfate
Bromide
Chloride
Fluoride

Mercury Amdysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable

u 0.00

u 0.00
117

37700

71200
u 0.00

332
196

17.2

13500000
1860

990000
88500
60000

277000
29100

14600000
321000
762000

1000OOO
43600000

361000
33800000

1.13

2.00
4.00
200

790
4.00
6.50
4.25

4.01

733
155
249
88.5
59.2
781

72.7
2290

123
106
190
762
189
350

6.00

5.00
10.0
500

2000
12.5
25.0
12.5

8.81

4760
952
476
476
476

4760
476

9520
476
476
476

4760
476

745000
951000

20100
1280

83600
3020
8210

162
137
277
191

49.6
381
275

952
476
476
476
476
952
952

1 RWS 11/08/00 2126 52629 1

10 HSC 10/30/00 1926 50370 3
10

1000 HSC 10/30/00 2331 50370 4

1000 RWS 11/09/00 1831 52615 6
25 RWS 11/10/00 1202 52615 7
25
25

1 AW2 10/25/00 1200 50427 8

2 RMJ 11/17/00 1233 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178
&
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Company :

Address :

Contact:

ProjecC

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 4

Client Sample ID: 696- l-B Proiect: WSRCO0497
Sample ID: 32957006 Client JD: WSRCO06

I
Parameter Qualifier Result

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium 216000
Uranium 435000
Vanadiun total recoverable 957000
Zinc, total recoverable 454000
Potassium, total recoverable 22600000
Sodium, total recoverable 59300000
Manganese, total recoverable

Rad Gamma Spec

Ga~pec, Ganrnra,solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Califomium-249
Califomium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
kd-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium-lti
Radium-226
Radium-228
Ruthenium-103
Ruthenium- 106
Sodium-22
Tin-113
Tin- 126
Yttrium-88

u
R4
R4
R4

u
R4

u
R4
R4
R4
R4

u
u
u
u

R4
u

R4

u
R4

u
u
J

u
R4
R4

7870000

353
132

0.0888
21.2

0.920
3.50

0.795
22.0

-1.38
5.21
498
1.41
5.13

-4.33
-0.247

-7.02
2.10
133

2.49
2.02
5.29
35.1

0.0298
3.88
773
132

-0.0464
-0.172

0.756
0.0212

73.6
3.77

+1-6.93
+1-3.57

+/-0.610
+1-1.80

+{-0.540
+/-0.554

+1-1.94
+/-1 .50
+1-3.03

+/-0.469
+1-4.93

+/-0.509
+1-0.472
+/-0.560
+/-0.464

+1-1.42
+1-1.59
+/- 1.25

+1-0.775
+/-2.63

+1-0.661
+1-7.80

+/-0.41 1
+/-0.862

+1-3.35
+1-3.57

+{-0.626
+1-3.74

+1-0.575
+1-0.728

+1-10.5
+1-0.896

DL RL Units DF AnalystDate Time Batch Method

64.0
1680

141
262

21900
2910
1690

7.71
2.59

0.841
2.24

0.846
0.826

2.79
2.15
4.60

0.718
2.97

0.722
0.550
0.862
0.745

1.94
2.11
1.12

0.723
3.81

0.750
7.46

0.645
0.919

1.18
2.59

0.993
5.89

0.726
1.02
1.81

0.650

476
4760

476
476

47600
47600

9520

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Utig 2
Umg 2
u@g 10 RMJ 11/17/00 1406 50462 10

ugJkg 10

u@g 20 RMJ 11/17/00 1544 50462 11

pcilg SRB 11/13/00 0845 52273 12
pcilg
pcilg
pcilg
pcilg
pcilg
pciig
pciig
pctig
pcilg
pcilg
pciig
pcilg
pcilg
pci/g
pctig
pci/g
pcilg
pciig
pctig
pcilg
pcilg
pciig
pcilg
pctig
pciJg
pcdg
pcilg
pcilg
pcilg
pcilg
pci/g

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road* 29407

(843) 556-8171” Fax (843) 766-1178

+* “.: . .. .. . . .. . ... . ... . . . .
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 696- l-B Proiect: WSRCO0497
Sample ID: 32957006 Client ID: WSRCO06

—
Qualifier Result DL RL Units DF AnalvstDate Time Batch MethodParameter .

Rad Gamma Spec

Gamnraspec, Gamma, solid
Zinc-65 R4 10.1 +/-1.18 1.86 0.100 pcilg
Zirconium-95 u 0.875 +/- 1.09 1.59 0.100 pcifg

The following Prep Methods were performed
Method Description Amdyst Date T]me Prep Batch

Dry Soil pre~ Dry Soil Frep EPI A-021,A-021B,A-026 CRS 11/03/00 1813 50652
EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579
EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10/24/00 1800 50188
EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578
SW8463050B 846 3050BS PREP KLD1 10/24/00 1700 50200
SW846 7471A EPA 7471 Mercury Prep Soil ARD 10124100 1900 50190

The following Analytical Methods were performed
Method Description

1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7, EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows:

J
J
R4
u
u

EPA Functional Guideline Code:Result > MDA + 2 * Error
EPA Functional Guideline Code: Result >= MDL but result < PQL/RDL

EPA Functional Guideline Code:Data Rejected
EPA Functional Guideline Code: Result c 5 * blank result
EPA Functional Guideline Code: Result c MDL

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
-
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Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 696- l-B ProiecE
Sample ID:

WSRCO0497
32957006 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method—

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-817’

Reviewed by

Ext. 4433.

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
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Company :

Address :

ContacL

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectoc

Parameter QuaWler Result
—

Ion Chromatography Federal

EPA 300.0 Oxalate Soil Federal
Oxalate

EPA300.O Srdfate in Solids
Nitrite
Ortho-phosphate
Nitrate

Sulfate
Bromide
Chloride
Fluoride

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total rccoverab[e
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
bad, total recoverable
Magnesium, total
recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable

u 0.00

10.4
u 0.00

37500

62300
u 0.00

306
183

18.8

13200QO0
2240

1020000
88700
66300

279000
30500

15000000
316000
818000
951000

42700000
376000

34100000

773000
1030000

21000
1320

81400
2740
7990

Certificate of Analysis

Report Date: November 22,2000

Page 1 of 4

696-2-T
32957007
Misc. Solid
13-OCT-00
19-OCT-00
Client

DL

1.13

1.99
3.98
199

790
4.00
6.50
4.25

4.21

713
151
242

86.0
57.6
759

70.6
2220

119
103
185
741
183
341

157
133
269
186

48.2
370
268

Proiect: WSRCO0497
Client ID: WSRCO06

RL Units DF AnalystDate Time Batch Method.-

6.00

4.98
9.95
498

2000
12.5
25.0
12.5

9.24

4630
926
463
463
463

4630
463

9260
463
463
463

4630
463

1850

926
463
463
463
463
926
926

1 RWS 11/08/00 2227 52629 1

10 HSC 10/30/00 2009 50370 3
10

1000 HSC 10/30/00 2345 50370 4

1000 RWS 11/09/00 1845 52615 6
25 RWS 11/10/00 1216 52615 7
25
25

1 AW2 10/25/00 1202 50427 8

2 RMJ 11/17/00 1239 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712” Charleston SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

& Print-d“. .. . ..!..1 . . .



WSRC-TR-2000-O0523, Rev. O
A2-53

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contacc

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-2-T
Sample ID: 32957007

Parameter Qualifier Result —-

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable
Potassium, total recoverable
Sdlum, total recoverable
Manganese, total recoverable

Rad Gamma Spec

Gammaspec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Barium-133
Californium-249
Californium-251
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium-146
Radium-226
Radium-228
Ruthenium-103
Ruthenium-106
Sodium-22
Tin- 113
Tin- 126
Yttrium-88

u
R4
R4
R4

u
R4

u
R4
R4
R4
R4
u
u

R4
R4

u
u

R4

u
R4

u
u
J

R4
R4
R4

196000
419000
706000
4I1OOO

27700000
70100000

7860000

350
126

-1.38
24.0
15.3
4.39

-2.94
81.9

-3.51
6.23
307
1.63
3.19

-0.553
-0.43

3.56
3.47
140

0.347
-5.99

5.00
40.7

-0.0857
4.47
789
126

0.0231
3.00
1.25
1.96
84.8
3.09

+/-1 1.2
+1-4.57
+1-1.49
+/-2.87

+1-0.954
+/-0.955

+1-2.55
+/-3.68
+1-4.74

+1-0.726
+1-4.36

+/-0.701
+1-0.995
+1-0.829
+1-0.579

+1-2.25
+1-2.47
+1-1.83

+1-0.509
+1-3.99

+1-0.827
+1-12.4

+1-0.569
+1-1.12
+1-4.35
+1-4.57

+1-0.921
+1-5.28

+/-0.893
+1-1.11
+/-2.46

+1-0.694

DL RL

62.2
1630

137
255

21300
2830
1640

11.9
3.63
1.32
3.29
1.46
1.20
4.07
2.80
6.60
1.08
7.74

0.982
0.781

1.17
0.932

3.31
2.63
1.74
1.07
5.54

0.989
9.48

0.895
1.33
1.84
3.63
1.46
8.38

0.921
1.54
2.62
1.10

463
4630

463
463

46300
46300

9260

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
O.lm

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Report Date: November 22,2000

Page 2 of 4

Proiect: WSRCO0497
Client ID: WSRCO06

Units DF AnalystDate Time Batch Method

Uwg 2
Uwg 2

u8Jkg 2
Uwg 2
Uwg 10 RMJ 11/17/00 1412 50462 10

Uwg 10
Umg 20 RMJ 11/17/00 1550 50462 11

pctig SRB 11/13/00 0846 52273 12
pcilg
pciJg
pcilg
pciig
pcilg
pcilg
pcilg
pcilg
pcug
pcilg
pcilg
pcug
pcifg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pciig
pcilg
pci/g
pcilg

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 696-2-T Proiecti WSRCO0497
Sample ID: 32957007 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalvstDate Time Batch Method-—.
Rad Gamma Spec

.—.

Gammaspec, Gum, solid
Zinc-65 R4 10.6 +1-1.62 2.49 0.100
Zirconium-95 u 1.20

pcifg
+1-1.40 2.29 0.100 pcilg

The foiIowing Prep Methods were performed
Method D~cription Analyst

——
Date Time Prep Batch

-._. -—.-.. ._ —__________
Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026 CRS 11/03/00 1813 50652

EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08100 1314 52579

EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10/24/00 1800 50188

EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11108100 1314 52578
SW8463050B 846 3050BS PREP KLD1 10124100 1700 50200
SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/24/00 1900 50190

The following Analytical Methods were performed
Method Description

T EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 DOE EML HASL 300

Notes
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result c PQL/RDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * bla~ result
U EPA Functional Guideline Code: Result < MDL

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 “ Fa (843) 766-1178
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Company :

Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 696-2-T
Sample ID:

Proiect: WSRCO0497
32957007 Client ID: WSRCO06

Parameter Qualifier Result DL RI- Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

m..
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

I Certificate of Analysis

Company :

I Address :

I Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
A]ken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-2-B
Sample ID: 32957008
Matrix: Misc. Solid
Collect Date:
Receive Date

13-OCT-00

Collectoc
19-OCT-00
Client

Qualifier Result DLParameter
——

Ion Chromatography Federal

EPA 300.0 Oxalate Soil Federal
Oxalate u

EPA300.O Su~ate in Solids
Nitrite
Ortho-phosphate u
Nitrate

Sulfate
Bromide
Chloride
Huonde

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metrds Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Crdcium, total recoverable
Chromium, total rwoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
rmoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
~ailium, total recoverable
Tin, total recoverable

0.00

10.3
0.00

36700

64200
172
303
175

20.6

13800000
1890

104OOOO
89300
61500

292000
27500

15200000
323000
908000
953000

45700000
386000

35200000

1.13

2.00
4.00
200

790
4.00
6.50
4.25

3.94

755
160
256

91.1
61.0
804

74.8
2350

126
109
196
784
194
361

Report Date November 22,2000

Page 1 of 4

Proiect: WSRCO0497
Client ID: WSRCO06

RL Units

6.00

5.00
10.0
500

2000
12.5
25.0
12.5

8.66

4900
980
490
490
490

4900
490

9800
490
490
490

4900
490

732000
1160000

22000
1160

83300
2310
8060

167
141
285
197

51.1
392
283

980
490
490
490
490
980
980

DF AnalystDate Time Batch Method

1 RWS 11/08/00 2248 52629 1

10 HSC 10/30/00 2024 50370 3
10

1000 HSC 10/30/00 2359 50370 4

1000 RWS 11/10/00 0909 52615 6
25 RWS 11/10/00 1230 52615 7
25
25

1 AW2 10/25/00 1207 50427 8

2 RMJ 11/17/00 1244 50462 9
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 “ Fax(843) 766-1178
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Contact:

Project:
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

Parameter Qualifier Result

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable
Potassium, total recoverable
Sodium, total r~overable
Manganese, total recoverable

Rad Gamma Spec

Gamnraspec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-125
Bariurn-133
Califomium-249
Califomium-251
Cerium-141
Cerium-144
Cesium-134
Cesium- 135
Cesium- 137
Cobalt-57
Cobalt-58
Cobalt-60
Europium-152
Europium- 154
Lead-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium- 146
Radium-226
Radium-228
Ruthenium-103
Ruthenium-106
Sodium-22
Tin- 113
Tln-126
Yttrium-88

u
R4
R4
R4

u
R4
u

R4
R4

u
R4

u
u
u
u

R4
u

R4
R4

u
R4

u
u
u
u

R4

191000
431000
635000
431000

318m
77500000

8070000

358
136

0.548
22.0
1.10
3.80

-2.52
135

2.94
1.82
493

0.577
4.69

-0.80
-0.0919

-0.243
1.05
143

2.55
3.54
4.81
24.4

0.477
4.19
743
136

-0.292
2.02

0.380
0.0904

61.0
3.54

Certificate of Analysis

696-2-B
32957008

DL RL

+1-6.75
+1-3.14

+{-0.537
+1-1.89

+1-0.550
+1-0.549

+1-1.69
+1-1.96
+1-2.93

+/-0.397
+/-4.96

+1-0.431
+1-0.552
+1-0.478
+1-0.407

+/- 1.40
+1-1.33
+1-1.20

+1-0.536
+/-2.21

+1-0.678
+1-5.06

+1-0.443
+1-0.833

+1-3.08
+t-3.14

+1-0.556
+1-3.27

+1-0.480
+1-0.694

+/-1.61
+1-0.766

65.9
1730

145
270

22500
3000
1740

7.61
2.27

0.772
2.11

0.794
0.757

2.66
2.10
4.40

0.591
2.93

0.603
0.536
0.749
0.666

1.92
1.86
1.12

0.622
3.81

0.658
7.72

0.571
0.847

1.08
2.27

0.904
5.31

0.654
0.945

2.09
0.619

490
4900

490
490

49000
49000

9800

0.500
0.500

0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.500
0.100
0.100

5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Report Date: November 22,2000

Page 2 of 4

Proiect: WSRCO0497
Client ID: WSRCO06

Units DF AnalystDate Time Batch Method

Utig
Umg
Utig
Umg
Uug
Umg
Umg

pcilg
pcilg
wig
pcilg
pcilg
pciig
pcilg
pcilg
pctig
pcilg
pciJg
pcilg
pcilg
pcilg
pcilg
pciig
pcilg
pcilg
pcilg
pcvg
pcifg
pcilg
pcilg
pctig
pci/g
pctig
pcilg
pcilg
pcilg
pCilg
pci/g
pcilg

2
.
L

2
2

10 RMJ 11/17/00 1417 50462 10
10
20 RMJ 11/17/00 1555 50462 11

SRB 11/13/00 0846 52273 12

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
m
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Company :

Address:

Contact:

Project:

Certificate ofAnalysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 3 of 4

Client Sample ID: 696-2-B Proiect: WSRCO0497
Sample ~: 32957008 Client ~: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method—.—
Rad Gm=Spec

Gammaspec, Gamma, solid
Zinc-65 R4 20.3 +/-1.12 1.95 0.100 pcifg
Zirconium-95 u 0.621 +/-0.982 1.39 0.100 pctig

The following Prep Methods were perfo_~ed
Method Description

——
Analyst Date Time Prep Batch

—.-
Dry Soil Prep

—
Dry Soil Prep EPI A-021, A-021 B,A-026 CRS 11/03/00 1813 50652-

EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579
EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10/24/00 1800 50188
EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578
SW8463050B 846 3050BS PREP KLD1 10I24IOO 1700 50200
SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/24100 1900 50190

The following Analytical Methods were performed_.
Method Description

——.————. ——

———
1 EPA 300.0

——. —

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW846601OB

11 SW846601OB

12 DOE EML HASL 300

Notex
The Qualifiers in this report are defined as follows :

J
J
R4
u
u

EPA Functional Guideline Code: Result > MDA + 2 * Error
EPA Functional Guideline Code: Result >= MDL but result < PQ~L

EPA Functional Guideline Code:Data Rejected
EPA Functional Guideline Code: Result <5 * blank result
EPA Functional Guideline Code: Restrlt < MDL

PO Box 30712” Charleston, SC 29417 c 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

fi Pri.ted on recycled paDer.
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analvsis

Company :

Address:

Contacc

Project

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 696-2-B Proiect:
Sample ID:

WSRCO0497
32957008 Client ID: WSRCO06

Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, he M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
-
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Alken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Contact:

Project

Client Sample ID: 696-GRAB
Sample ID: 32957009
Matrix: Misc. Solid
Collect Date:
Receive Date:

13-OCT-00

Collecto~
19-OCT-00
Client

Parameter Qualifier Result

Ion Chromatography Federal

EPA 300.0 Oxalate Soil Federal
Oxalate u 0.00

EPA300.O Su~ate in Solids
Nitrite u 0.00
Ortbo-phosphate 137
Nitrate 38600

Sulfate
Bromide
Chloride
Fluoride

Mercury Anatysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals AnaJysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Lead, total recoverable
Magnesium, total
rwoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Si]ver, total recoverable
Strontium
~allium, total recoverable
~ln, total recoverable
Titanium

67200
u 0.00

283
179

26.2

14700000
951

103OOOO
90500
34600

301OOO
14900

14600000
318000

109OOOO
973000
400000

34800000

513000
1450000

24300
758

82100
1220
7160

176000

DL

1.13

2.00
3.99
200

790
4.00
6.50
4.25

3.95

720
152
244

86.8
58.1
766

71.3
2240

121
104
187
185
344

159
135
272
188

48.7
374
270

62.8

Report Date November 22,2000

Page 1 of 4

Proiecc WSRCO0497
Client ~: WSRCO06

—
RL

6.00

4.99
9.98
499

12.5
25.0
12.5

8.68

4670
935
467
467
467

4670
467

9350
467
467
467
467

1870

935
467
467
467
467
935
935
467

Units DF AnalystDate Time Batch Method—

1 RWS 11/08/00 2308 52629 1

10 HSC 10/30/00 2038 50370 3
10

1000 HSC 10/31/00 0042 50370 4

1000 RWS 11/10/00 0924 52615 6
25 RWS 11/10/00 1245 52615 7
25
25

1 AW2 10/25/00 1209 50427 8

2 RMJ 11/17/00 1250 50462 9
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

PO Box 30712” Charleston, SC 29417”2040 Savage Road* 29407

(843) 556-8171 “ Fax (843) 766-1178

.*

—



Company :

Address :

Contacc

project

WSRC-TR-2000-O0523, Rev. O
A2-61

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 4

Client Sample ID: 696-GRAB Proiect: WSRCO0497
Sample ID: 32957009 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Uranium
Vanadium, total recoverable
Zinc, total recoverable
Potassium, total recoverable
Sodium, total recoverable
Manganese, total recoverable
Iron, total recoverable

Rad Gamma Spec

Gammaspec, Gamma, solid
Actinium-227
Actinium-228
Antimony-124
Antimony-1 25
Barirrm-133
Califomium-M9
Califomium-251
Cerirrm- 141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobrdt-57
Cobalt-58
Cobalt-60
Europium-152
Europium-154
tiad-212
Manganese-54
Neptunium-239
Niobium-94
Potassium-40
Promethium-144
Promethium-146
Radium-226
Radium-228
Ruthenium-103
Ruthenium-106
Sodium-22
Tin-113
Tin-126

R4
R4
R4
R4

u
R4
u

R4
R4
u

R4
u
u

R4
u

R4
R4
R4

u
R4

u
u
u
u

R4

462000
582000
461000

26900000
59800000

9090000
90600000

400
118

1.29
22.1
1.07
3.82

-0.751
129

-4.99
0.930

313
0.0833

5.28
-0.346
-0.323

5.45
1.47
124

1.81
3.84
4.72
38.8

0.297
2.56
695
118

-0.0042
-0.818

0.530
0.00982

71.5
Yttrium-88 3.78

+/-6.91
+/-2.90

+/-0.6 19
+/-1 .60

+1-0.553
+1-0.496

+1-1.54
+1-1.84
+1-2.57

+/-0.445
+1-2.95

+1-0.384
+1-0.442
+1-0.503
+1-0.389

+1-1.28
+1-1.31
+1-1.08

+1-0.462
+1-2.43

+/-0.561
+1-7.51

+1-0.372
+1-0.545

+1-2.67
+1-2.90

+1-0.497
+1-2.96

+1-0.472
+1-0.610

+1-1.36
+1-0.658

1640
138
257

21400
2860
1650
3740

7.04
2.14

0.711
1.94

0.710
0.678

2.44
2.16
4.10

0.493
2.69

0.551
0.499
0.702
0.637

1.73
1.81
1.02

0.582
3.60

0.605
6.31

0.515
0.760

1.02
2.14

0.819
4.82

0.622
0.840

2.04
0.561

4670
467
467

46700
46700

9350
23400

0.500
0.500
0.050
0.100
0.050
0.050
0.200
0.050
0.500
0.050
0.200
0.050
0.050
0.050
0.050
0.100
0.5W
0.100
0.100
5.00
1.00

0.500
0.050
0.050

1.00
0.500
0.050
0.500
0.050
0.050
0.100
0.050

Utig 2

Utig 2

Utig 2

Utig 10 RMJ 11/17/00 1423 50462 10

Ugfkg 10

Uwg 20 RMJ 11/17/00 1601 50462 11

Usfkg 10 RMJ 11/17/00 1423 50462 12

pcug SR13 11/13/00 0847 52273 13
pcilg
pcilg
pctig
pcilg
pctig
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pctig -
pcilg
pcilg
pcilg
pciig
pctig
pcilg
pcilg
pcilg
pcilg
pcilg
pcilg
pctig
pci/g
pcilg
pcilg
pcilg
pcilg

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178
m
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GENEML ENGINEERING LABOMTOWES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Certificate ofAnalysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Re~ort Date: November 22.2000
Ms. Janet Crawford

HazWaste Contract Page 3

Client Sample ID: 696-GRAB Proiect: WSRCO0497
Sample ID: 32957009 Client ID: WSRCO06

Parameter Qualifier Result
——

DL RL Units DF AnalystDate Time

Rad Gamma Spec
————

of 4

..— ——
Batch Method

Gammaspec, Gamma, solid
Zinc-65 R4 6.22 +1-1.00 1.50 0.100 pcilg
Zirconium-95 R4 1.59 +/-0.892 1.29 0.100 pci/g

The followin&Prep Methods were performed
Method Dwcnption Analyst—-~t~— Time Prep Batc~

Dry Soil Prep Dry Soil Prep EPI A-021,A-021B,A-026
—— ..—

CRS
— ————

11/03/00 1813 50652
EPA 300.0 PREP EPA 300.0 Oxalate soil Federal RWS 11/08/00 1314 52579

EPA 300.0 PREP EPA 300.0 Total Anions in Soil HSC 10/24/00 1800 50188
EPA 300.0 PREP EPA 300.0 Total Anions in Soil RWS 11/08/00 1314 52578

SW8463050B 846 3050BS PREP KLD1 10124100 1700 50200

SW846 7471A EPA 7471 Mercury Prep Soil ARD 10/24/00 1900 50190

The following Analytical Methods were performed
Method Description

——

—— __
1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 EPA 300.0

5 EPA 300.0

6 EPA 300.0

7 EPA 300.0

8 SW846 7471A

9 SW846601OB

10 SW8466010B

11 SW8466010B

12 SW846601OB

13 DOE EML HASL 300

Notes:
The Qualifiers in this report are defined as follows :

J
J
R4
u
u

EPA Functional Guideline Code: Result > MDA + 2 * Error
EPA Functional Guideline Code:Result >= MDL but result < PQ~L

EPA Functional Guideline Code:Data Rejected
EPA Functional Guideline Code: Result <5 * blank result
EPA Functional Guideline Code: Result < MDL

I

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

& Printed on recycled DaPer.
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GENERAL ENGINEERING LABORATORIES
I Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contacc

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 4 of 4

Client Sample ID: 696-GRAB Proiect: WSRCO0497
Sample ID: 32957009 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate T]me Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

AA
Reviewed by

I

P O Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178
&
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomormw.

‘WSRC-TR-2000-OOS23, Rev. O
A2-64

Company :

Address:

ContacL

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 1 of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date
Collectoc

Parameter Qualifier Result

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u 0.000191

Metis Analysis-ICP Federat

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

2.02
5.04

J 1.15
1.88

0.971
18.4
3.92
4.98
1.72

0.514
2.01
2.07
1.81

689- l-T
33055001
MISC. SOLLD

Proiect WSRCO0497
Client ID: WSRCO06

12-OCT-00
19-OCT-00
Client

DL RL Units DF AnalystDate Time Batch Method

0.0006 0.002 rn~ 1 AW2 11/03/00 1225 51662 1

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

The following Prep Methods were performed
Method Description

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

10 RMJ 11/19/00 1352 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method D~cnption

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result c PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

*
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I
Company :

Address:

1
Contact:

Project:

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

689-l-T
33055001

Report Date November 22,2000

Page 2 of 2

Proiect: WSRCO0497
Client ID: WSRCO06

I

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code: Result c MDL
I
I The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.

~
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

*
Reviewed by

v

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178
-
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,+%
@pa3,~ GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.

%4- : ‘ b’o .+O”

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
CollectoK

Certificate of Analysis

Report Date: November 22,2000

Page 1 of 2

689-l-B
33055002

MISC. SOLID
12-OCT-00
19-OCT-00
Client

Proiect WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Mercury Analysis Federal

TCLP Hg in Solid
Mercury

Metala Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u

u
J
J
J
J

J

u

u

0.000428

-0.0262
0.0608

0.224
0.00549

0.0235
8.75

0.0249
51.1
1.72

0.00188
0.106

0.00612
0.314

The following Prep Methods were performed
Method Description

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

m@ 1 AW2 11/03/00 1228 51662 1

10 RMJ 11/19/00 1357 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA lCP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

_~e following Analytical Methods were performed
Method Description

—

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Emor
J EPA Functional Guideline Code: Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blank result
U EPA Functional Guideline Code:Result c MDL

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178
m
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact

ProjecL

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000

Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 689- l-B Proiect: WSRCO0497
Sample ID: 33055002 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method
.— —

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

*.
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GENEML ENGINEEWNG LABOWTOWES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

ContacL

Project:

Certificate of Analysis

Westinghouse Savannah Rlvr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 1 of 2

Client Sample ID: 689-2-T ProiecL
Sample ID:

WSRCO0497
33055003 Client ID: WSRCO06

Matrix: MISC. SOLJD
Collect Date:
Receive Date:

12-OCT-00

Collectoc
19-OCT-00
Client

Parameter Qualifier

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Bwimn. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u
J
J
J
J

u

u

u

Result DL

0.000315

-0.0172
0.0417

0.223
0.00527

0.0256
8.67

0.00366
50.2
1.74

0.00153
0.119

0.0057
0.356

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

RL

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

Units DF AnalystDate T~e Batch Method
—

1 AW2 11/03/00 1230 51662 1

10 RMJ 11/19/00 1403 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The foUowing Analytical Methods were performed
Method Description

—.—

—
1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result c PQ~DL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result c MDL

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

~ Prin,edo. recycled “aoer
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company : Westinghouse Savannah Rivr Co.
Address : Building 735-16A, RIU5

P.O. Box 616
Aiken, SC 29802

Contact: Ms. .Janet Crawford

Project HazWaste Contract

Client Sample ID:
Sample ID:

Parameter Qualifier Result

Report Date: November 22,2000

Page 2 of 2

689-2-T Proiect WSRCO0497
33055003 Client ID: WSRCO06

—. —.

DL RL Units DF AnalystDate Time Batch Method
——————

The above sample is reported on an “as received” basis.

~ls data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, be M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road* 29407

(843) 556-8171 ● Fax (843) 766-1178

m - ,., . .. . .
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GENEWL ENGINEE~G LABOMTOWES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 1 of 2

Client Sample ID: 689-2-B Proiecc WSRCO0497
Sample ID: 33055004 Client ID: WSRCO06
Matrix: MISC. SOLID
Collect Date: 12-OCT-00
Receive Date:
Collector

19-OCT-00
Client

———--—
Parameter Qualifier Result DL RfA Units DF AnalystDate Time Batch Method———.—

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u 0.00019 0.0006 0.002 mti

Metals Analysis-ICP Federal
1 AW2 11/03/00 1232 51662 1

TCf,P ICP Metals for Solid
Antimony, total recoverable U -0.0268 0.0343 0.100 mm 10 RMJ 11/19/00 1408 51690 2
Arsenic, total recoverable J 0.0405 0.0257 0.5W ma 10
Barium. total recoverable J 0.227 0.00748 10.0 mm 10
Beryllium, total recoverable J 0.00501 0.00474 0.050 mm 10
Cadmium, total recoverable J 0.0232 0.00631 0.100 mm 10
Chromium, total recoverable 8.70 0.0106 0.500 mti 10
Lead, total recoverable u 0.0131 0.0183 0.500 m@ 10
Nickel, total recoverable 49.9 0.0309 0.050 rn@ 10
Selenium, total recoverable 1.70 0.0236 0.100 rn~ 10
Silver, total recoverable u 0.000012 0.00529 0.500 ma 10
Thallium, total recoverable 0.111 0.0393 0.100 mfl 10
Vanadium, total recoverable U 0.00502 0.0089 0.050 mm 10
Zinc, total recoverable 0.305 0.0389 0.050 ma 10

The following Prep Methods were performed
Method Description A;dyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

—.__— .-

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J
J
R4
u
u

EPA Functional Guideline Code: Result > MDA + 2 * Error
EPA Functional Guideline Code: Result >= MDL but result < PQ~DL

EPA Functional Guideline CodeData Rejected
EPA Functional Guideline Code: Result <5 * blti result
EPA Functional Guideline Code: Result < MDL

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

A Printed0. r.rvcled n.n.r
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Company :

Address:

Contact:

Project

Parameter

GENEML ENGINEERING LABOMTOWES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analvsis

Westinghouse Savannah Rivr Co.
Building 735-16A, M 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 689-2-B Proiech
Sample ID: 33055004 Client ID:

Page 2 of 2

WSRCO0497
WSRCO06

Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received basis.

This data report has been prepared and reviewed in accordance with Generrd Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407 I

(843) 556-8171” Fax (843) 766-1178

a Printedn“ .,.,.,-A . . . . . I
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GE1’dEML ENGINEERING LABOMTORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contacc

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
CollectoK

Certificate of Analvsis

Report Date: November 22,2000

Page 1 of 2

696- l-T
33055005
MISC. SOLID
13-OCT-00
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter QuaWler Result DL RL Units DF AnalystDate Time Batch Method

Mercury Anrdysis Federal

TCLP Hg in Solid
Mercury

MetaIs Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, totrd recoverable
Vanadium, total recoverable
Zinc, total recoverable

u

u
J
J

u
J
J
J

u
u
u
u
u

0.000061

-0.00124
0.027
0.280

-0.000236
0.0129
0.0162
0.0943
0.0232

-0.00155
0.000355

0.0389
0.00554

1.62

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

0.002

O.lm
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

m@ 1 AW2 11/03/00 1234 51662 1

10 RMJ 11/19/00 1414 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

The following Prep Methods were performed
Method Description Amdyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10126:& 1920 50629

SW846 301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

_—— —
1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are deftned as follows :

J
J
R4
u
u

EPA Functional Guideline Code: Result > MDA + 2 * Error
EPA Functional Guideline Code: Result >= MDL but result < PQL/RDL

EPA Functional Guideline Code:Data Rejected
EPA Functional Guideline Code: Result <5 * bl~ result
EPA Functional Guideline Code: Result e MDL

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

~ Printed 0. recvcled naner.
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Certificate of Analysis

Company :

Address :

Contact:

project

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-l-T Proiect:
Sample ID: 33055005 Client ID:

Page 2 of 2

WSRCO0497
WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Metiod

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178

& Printed on recycled naDer.
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GENEML ENGINEERING LABOMTORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contacc

Project:

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
CollectoK

Certificate of Analysis

Report Date: November 22,2000

Page 1 of 2

696- l-B
33055006
MISC. SOLID
13-OCT-00
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u -o.ooO067 0.0006 0.002 mm 1 AW2 11/03/00 1240 51662 1

Metals Analysis-ICP Federal

TCU ICP Metals for Solid
Antimony, total recoverable U -0.0223 0.0343 0.100 m@ 10 RMJ 11/19/00 1419 51690 2
Arsenic, total recoverable J 0.0516 0.0257 0.500 mm 10
Barium. total recoverable J 0.336 0.00748 10.0 ma 10
Beryllium, total recoverable U 0.00317 0.00474 0.050 m@ 10
Cadmium, total recoverable J 0.0318 0.00631 0.100 m@ 10
Chromium, total recoverable 12.7 0.0106 0.500 m@ 10
Lead, total recoverable u 0.0179 0.0183 0.500 m~ 10
Nickel, total recoverable 3.92 0.0309 0.050 rn@ 10
Selenium, total recoverable 0.670 0.0236 0.100 m- 10
Silver, total recoverable u 0.000544 0.00529 0.500 rn~ 10
Thallium, total recoverable J 0.0858 0.0393 0.100 mm 10
Vanadium, total recoverable J 0.0497 0.0089 0.050 m@ 10
Zinc, total recoverable u -0.0438 0.0778 0.100 m@ 20 MNC 11/20/00 1309 51690 3

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

=W846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

1 SW846 7470A
—

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J
J
R4

EPA Functional Guideline Code: Result > MDA + 2 * Error
EPA Functional Guideline Code:Result >= MDL but result c PQIfRDL

EPA Functional Guideline Code:Data Rejected

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

* “.,. .. . .“ . . . . ....1’..1 . . . . .



WSRC-TR-2000-O0523, Rev. O
A2-75

GENEML ENGINEERING LABOMTOWES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address:

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-l-B
Sample ID:

Proiect:
33055006 Client ID:

Report Date: November 22,2000

Page 2 of 2

WSRCO0497
WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code:Result <5 * blank result
U EPA Functional Guideline Code: Result e MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address:

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector

Certificate of Analvsis

Report Date: November 22,2000

Page 1 of 2

696-2-T
33055007
MISC. SOLID
13-OCT-00
19-OCT-00
Client

ProiecC WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result

Mercury Analysis Federal

TCLP Hg in Solid
Mercury U -0.000132

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
~allium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u
J
J

u
J

u

u
J
J

u

-0.0131
0.0368

0.308
0.00392

0.0315
11.9

0.0172
4.19

0.704
0.00129

0.0841
0.0299

-0.0546

DL RL Units

0.0006

0.0343
0.0257

0.00748
0.00474
o.m31

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0778

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.100

DF AnalystDate Time Batch Method

1 AW2 11/03/00 1242 51662 1

10 RMJ 11/19/00 1425 51690 2
10
10
10
10
10
10
10
10
10
10
10
20 MNC 11/20/00 1314 51690 3

The following Prep Methods were performed
Method Dwcription

.—— —.
Analyst Date Time Prep Batch

——.
SW846 1311 SW846 1311 TCLP Leaching -FEDERAL

_. ..— —
JL 10I26IOO 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP L]quid Federa ARD 11/01/00 1630 51164

The following Analytical Methods were performed . .. .
Method

.
Description

—

—-—
1 SW846 7470A

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQ~DL
R4 EPA Functional Guideline Code:Data Rejected

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178

m. . . . .



Company :

Address :

Contact:

Project:
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GENEML ENGINEERING LABOMTORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analvsis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 696-2-T Proiect: WSRCO0497
Sample ID: 33055007 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method.

U EPA Functional Guideline Code: Result c 5 * blank result
U EPA Functional Guideline Code: Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road* 29407

(843) 556-8171 “ Fax (843) 766-1178

~ Printed on recycled paper,
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Contact:

Project:
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GENERAL ENGINEEWNG LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Westinghouse Savannah Rivr Co,
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Certificate of Analvsis

Report Date November 22,2000

Page 1 of 2

Client Sample ID: 696-2-B
Sample ID: 33055008
Matrix: MISC. SOLID
Collect Date 13-OCT-00
Receive Date:
Collecto~

19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u -0.000111

Metals Analysis-ICP Federal

TCL.P ICP Metals for Solid
Antimony, total recoverable U -0.00496
Arsenic, total recoverable J 0.0495
Barium. total raverable J 0.346
Beryllium, total recoverable U 0.00435
Cadmium, total recoverable J 0.0365
Chromium, total rwoverable 11.5
Lead, total recoverable u 0.0173
Nickel, total recoverable 6.18
Selenium, total recoverable 0.716
Silver, total recoverable u -0.000137
Thallium, total recoverable J 0.0688
Vanadium, total recoverable J 0.0223
Zinc, total recoverable u -0.0394

DL

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0778

RL——

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.100

Units DF AnalystDate Time Batch Method

1 AW2 11/03/00 1244 51662 1

10 RMJ 11/19/00 1441 51690 2
10
10
10
10
10
10
10
10
10
10
10
20 MNC 11/20/00 1320 51690 3

The following Prep Methods were performed
Method Description Analyst - Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Anal~eal Methods were performed
Method Description

—

1 SW846 7470A

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result e PQL/RDL
R4 EPA Functional Guideline Code:Data Rejected

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178

m... ., . . ...$-.



Company :

Address:

Contact

Project:

—
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-2-B
Sample ID: 33055008

Project:
Client ID:

Report Date: November 22,2000

Page 2 of 2

WSRCO0497
WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

AA<
Reviewed by

.

P O Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

a. . . . .
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contacc

Projecb

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectoc

Certificate of Analysis

696-GRAB
33055009
MISC. SOLJD
13-OCT-00
19-OCT-00
Client

Report Date: November 22,2000

Page 1 of 2

Project: WSRCO0497
Client ID: WSRCO06

Mercury Analysis Federal

TCLP Hg in Solid
Mercury

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total rmoverable
Zinc, total recoverable

Qualifier Result DL RL

u

u
J
J
u
J

u

u
J
J
u

—

0.000525 0.0006

-0.0324
0.0354

0.351
0.0041
0.0315

9.69
0.00479

14.0
0.775

0.00123
0.0721
0.0177
0.0352

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

Units DF AnalystDate Time Batch Method

ma 1 AW2 11/03/00 1246 51662 1

10 RMJ 11/19/00 1447 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

The following Prep Methods were performed
Method Deacnption Analyst Date T&e Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629
SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline CodeResult >= MDL but result < PQIfRDL
R4 EPA Functional Guideline Code:Data Rejected
u EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result < MDL

I

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

m,.. ,. ,,
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GENEML ENGINEERING LABOMTOWES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-GRAB Proiecti
Sample ID: 33055009 Client ID:

Report Date: November 22,2000

Page 2 of 2

WSRCO0497
WSRCO06

.——
Qualiiier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

~ Printed on recvcled naner
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QC Summary
Client: Westinghouse Savannah Rivr Co.

Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802

Conkict: Ms. Janet Crawford

Workorder: 32957

Reuort Date: November 22,2000
Page 1 of 10

Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

Ion Chromatography Federal
Batch 50370

QC1OOO12O4OO32957001 DUP
Nitrate
Nitrite
Or(ho-phosphate

QC1OOO12O399 LCS
Nitrate
Nlrnte
Ortho-phosphate

QC1W120398 MB
Nitrate
Nitrite
Ortbo-phosphate

QC1OOO12O4O132957001 MS
Nhrate
Nitrite
Ortho-phosphate
Batch 52615

@l~127229 32957M1 DUP
Bromide
Chloride
Fluoride
Sulfate

QC1OOO127228 LCS

Bromide
Chloride
Fluoride
Sulfate

QC1OOO127227 MB
Bromide
Chloride
Fluoride
Sulfate

QC1OOO12723O32957001 MS
Bromide
Chloride
Huonde
Sulfate
Batch 52629

QC1OCS)12723332957M1 DUP
Oxalate

QC1OOO127232 LCS
Oxalate

QC1OOOI27231 MB

38300
11.3
37.1

49.6
99.3
99.3

u
u
u

39000
11.4
29.6

52.3
104
101

0.00
0.00
0.00

50.0
100
100

99.1
99.1
99.1
198

100
100
100
200

89.3

38300
11.3
37.1

u 0.00 u
308
189

74000

u
u
u
u

u 0.00
308
189

74000

u 0.00 u

38900
104
105

0.00
307
182

74400

101
93.4
104
190

0.00
0.00
0.00
0.00

149
391
193

72400

0.00

89.5

2 (0%-33%) HSC 10/30/00 2204
OA (0%-30%) 10/30/00 18:00

23 A (0%-30%)

105 (80%-120%) 10/30/00 17:31
104 (80%-120%)
101 (80%-120%)

10/30/00 17:17

NIA A
o
3
1

N/A (70%-130%) 10/30/00 22:19
93 (70%- 130%) 10/30/00 18:14
68* (70%-130%)

(0%-30%) RWS 11/10/00 0952
(0%-30%)
(0%-30%)
(0%-30%) 11/09/00 17:05

102
94

105
96

(80%-120%) 11/09/00 19:00
(80%-120%)
(80%-120%)
(80%-120%)

11/09/00 19:14

149* (70%-130%) 11/10/00 10:07
84 (70%-130%)
4* (70%-130%)

N/A (70%-130%) 11/09/00 17:19

NIA ‘ (0%-30%) RWS 11/08/00 19:24

100 (80%-120%) 11/08/00 18:44
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Parmname NOM Sample Qual QC Units RPD % REc% Range Anlst Date Time

Ion Chromatography Federal
Batch 52629

Oxalate
QC1OOO12723432957001 MS

Oxalate

Mercury Analysis Federal
Batch 50427

QC1OOOI2O413 LCS
Mercury

QCl~120410 MB
Mercury

QC1OOO12O41132957001 MS
Mercury

QCl~120414 33026007 MS
Mercury

QC1OOO12O41232957001 MSD
Mercury

QCl~120415 33026007 MSD
Mercury

Metak Analysis-ICP Federal
Batch 50462

QC1OOO12O463 LCS
Aluminum, total recoverable
Antimony, totrd recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, totrd recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt total recoverable
Copper, total rmoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total rwoverable
Molybdenum
N]ckel, total recoverable

Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable

Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

90.1

3130

89.3

101

95.4

95.4

7980000
32300

132000
136000
95900

115000
117000

11900000
91OOO

114000
121OOO

11400000
144000

301OOOO
310000

94900
155000

3030000
88800

119000

79800
142000
101000
163000

765W
58600

u 0.00 rn@g

u 0.00 u 0.00 rn~g

58.0

u 1.59

58.0

u 1.59

3160

u -5.88

149

105

152

108

8850000
81100

132000
157000
99900

112000
117000

11800000
92300

114000
129000

15200000
140000

3080000
341000
99500

161000
3020000

81500
122000
853000

94400
143000
1000OO
316000

u -4100
864M
59900

o* (70%-130%) 11/08/00 19:45

101

102

103

2 98

3 112

111
251*
100
115
104
97

100
99

101
100
106
133
97

102
110
105
104
100
92

102
107
118
101
99

194*

113
102

(58%-134%) AW2 10/25/00 11:46

10/25/00 11:41

(65%-136%) 10/25/00 11:50

(65%-136%) 10/25/00 1213

(0%-17%) 10/25/00 11:51

(0%-17%) 10/25/00 1214

(64%-127%) RMJ 11/17/00 11:33
(46%-171%)
(70%-150%)
(79%-154%)
(75%-129%)
(29%-153%)
(78%-122%)
(79%-150%)
(69%-143%)
(75%-138%)
(79%-139%)
(52%-176%)
(77%-129%)
(65%-126%)
(76%-136%)
(80%-141%)
(77%-141%)
(63%-141%)
(78%-127%)
(75%-125%)
(53%-132%)
(70%-130%)
(56%-149%)
(70%-130%)
(62%-138%)
(70%-130%)
(80%-127%)
(70%-130%)



WSRC-TR-2000-O0523, Rev. O I
A2-84

QC Summary
Workorden 32957 Page 3 of 10

Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

MetatsAnalysia-ICPFederal
Batch 50462

QC1OOO12O46O MB
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, totaI recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Coba14 total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, totrd recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sdlum, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12O46132957001
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
CobalL total recoverable
Copper, total recoverable
fion, total recoverable
Lead, total recoverable

J
u
u
u
u
u
u
u
u
u
u
J

u
u
u
u
u
u
u
u
J

u
u
J

u
u
u
u

MS

Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable

227000
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700

227000
22700

227000
22700
22700
22700

227000

13800000
1890

141OOOO
143000

18600
277000

6470
181OOOOO

340000
2020000
1250000

77300000
678000

34500000
7920000

420000
2920000

24900000

1100
84.9
133

7.98
2.21
67.2
36.3
1410
47.9

-90.6
-73

3110
-52.5

347
94.9
45.1
121

1540
-12.1
-54.9
4640
1.93

-772
376

48.3
-1180

24.9
117

13900000
14300

1390000
156000
32800

283000
20000

17700000
351OOO

1970000
1240000

79600000
667000

341OOOOO
8190000
424000

2860000
25300000

71 (70%-130%)
55* (70%-130%)

-99 * (72%-114%)
57* (66%-127%)
63* (75%-119%)
26* (70%-13070,

59* (76%-118%)
-161 * (68%-125%)

47* (74%-122%)
-194 * (71%-123%)

-73 * (73%-124%)

980 * (70%-130%)
-51 * (71%-123%)

-161 * (70%-130%)
1170” (70%-130%)
N/A (70%-130%)

-267 * (74%-121%)
180” (65%-130%)

11/17/00 11:27

11/17/00 11:49

11/17/00 13:22
11/17/00 11:49

11/17/00 15:00
11/17/00 11:49

11/17/00 13:22
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Workorder: 32957

Parnmame NOM Sample Qual QC Units RPD % Mc% Range Anlst Date Time

Metats Analysis-ICP Federal
Batch 50462

Selenium, total recoverable
Silver, total recoverable
Sdlum, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vana{lum, total recoverable
Zinc, total recoverable

QCl~120462 32957001
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, totsd recoverable
Cobrd4 totrd recoverable
Copper, total recoverable
Iron, totrd recoverable
Lead. total recoverable
Magnesium, total recoverable
M~ganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium

~allium, total recoverable
Tlst, total recoverable
Tltarsium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12O46432957001
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable

SDILT

22700
22700

227000
22700
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700

227000
22700

227000
22700
227W
22700

227000
22700
22700

227000
22700
22700
22700
22700
22700
22700
22700

51400
1180

66500000
74900

2840
8860

141000
599000
300000
412000

13800000
1890

141OOOO
143000

18600
277000

6470
18100000

340000
2020000
1250000

77300000
678000

34500000
7920000

420000
2920000

24900000
51400

1180
66500000

74900
2840
8860

141000
599000
300000
412000

139000
19.1

14300
1450

188
2800
65.4

183000

63100
18100

68400000
89100
17500
23900

157000
603000
311000
401000

13700000
14500

1370000
154000
32700

279000
20100

17500000
346000

1940000
121OOOO

72900000
658000

33600000
7950000

417000
2820000

23400000
62900
17700

62200000
87900
17600
23900

155000
592000
307000
396000

38300
J 2.73

4190
397

53.3
799
18.2

54000

2
1
2
1
0
1
1
1
1
2
2
9
1
2
3
2
1
8
0
2

10
1
1
0
1
2
1
1

37.9
28.5
47.1

37
42

42.8
38.9

U@ 47.8

52*
74*

839*
62*
64*
66*

NIA
NIA

49*
-50 *

-30
55

-201
47
62
11
60

-272
26

-340
-182

-1960
-91

-417
138
NIA

-431
-658

51
73

-1890
57
65
66

NIA
NIA

32
-71

(67%-113%)
(76%-124%)
(86%-123%)
(70%-130%)
(71%-117%)
(70%-130%)
(70%-130%)
(70%-130%)
(67%-130%)
(70%-124%)

(0%-20%)
(0%-28%)
(0%-16%)
(0%-23%)
(0%-17%)
(0%-20%)
(0%-10%)
(0%-25%)
(0%-19%)
(0%-12%)
(0%-17%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-14%)
(0%-26%)
(0%-17%)
(0%-15%)
(0%-11%)
(0%-20%)
(0%-10%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-21%)
(0%-25%)

11/17/00 13:22
11/17/00 11:49

11/17/00 11:55

11117/00 13:28
11/17/00 11:55

11/17/00 15:05
11/17/00 11:55

11/17/00 13:28
11/17/00 11:55

11/17/00 13:28
11/17/00 11:55

11/17/00 11:44
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Parmname NOM Sample Qual QC Units RPD % WC% Range Anlst Date Time

Metals Analysis-ICPFederal
Batch 50462

Chromium, total recoverable
Coba14 total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, totid recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Z~nc,total recoverable

RadGammaSpec
Batch 52273

QCl~126506 33060001 DUP
Actinium-227

Actinium-228

Antimony-124

Antimony- 125 u

Barium-133

Crdifomium-249 u

Califomium-251 u

Cerium-141

Cerium-144 u

Cesium-134

Cesium-135

Cesium-137 u

3440
20400
12600

156000
6850

348000
8000
4240

29500
50300

519
11.9

134000
757
28.7
89.4
1420
6050
3030
4170

0.0424
+/-0.0613

0.00498
+/-0.0238

0.0177
+/-0.0919

0.0306
+/-0. 129

-0.0128

J

u

u

u

u

u

u

u

u

u

u

u

R4

996
6020
3290

34200
2030

100000
1930
1190
9030

12100
158

3.13
26300

210
16.6
26.5
397

1630
855

1300

0.0454
+/-0.239

0.0101
+/-0. 159
-0.00796

+/-0.034 1
0.0202

+/-0.0593
-0.0377

+1-0.0332
0.0043

+1-0.0243
-0.0429

+1-0.0748
0.0117

+1-0.0571
-0.W348
+/-0.132
-0.00256

+/-0.0233
-0.00143
+/-0.09 15

0.0657

pcilg

pcilg

pcilg

pcilg

pci/g

pcilg

pcilg

pcilg

pcilg

pctig

pciig

pcilg

45
47.6

30
9.46
48.2
43.6
20.8
40.7

53
20.1
51.9
31.9
1.89
38.7
190

47.9
39.5
34.6
41.1
55.7

NIA

NIA

N/A

71 A

N/A

15 A

NIA A

N/A

NIA A

NIA

NIA

NIA

11/17/00 13:17
11/17/00 11:44

11/17/00 1454
11/17/00 11:44

11/17/00 13:17
11/17/00 11:44

11/17/00 13:17
11/17/00 11:44

SRB 11/12/00 11:35 I
I

I

I
(0%-20%)

+/-0.0267 +/-0.0335

I

I
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Parnmame NOM Sample Qual Qc Units RPD % REc% Range Anlst Date Time

Rad Gamma Spec
Batch 52273

Cobalt-57

Cobalt-58

Cobalt-60

Europium-152

Europium-154

Lead-212

Manganese-54

Neptunium-239

Niobium-94

Prometilum-144

PromeWlum-146

Radium-226

Radium-228

Ruthenium-103

Ruthenium-106

Sodium-22

Tin-113

Tin-126

Yttrium-88

Zinc-65

Zirconium-95

QC1OOOI265O7 LCS
Actinium-227

Actinium-228

u 0.023
+1-0.034

u 0.00438
+/-0.0303

u 0.113
+1-0.205

u 0.0258
+/-0.0396

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

0.00123
+/-0.0163

-0.0296
+1-0.027

0.0174
+1-0.0244

0.0228
+/-0.0589

0.0613
+/-0.145

0.021
+/-0.066
-0.0175

+1-0.0252
-0.0696

+1-0.120
-0.0215

+/-0.0218
0.116

+1-0.347
-0.000682
+/-0.0219

0.0127
+/-0.0274

0.0292
+/-0.0492

0.0101
+/-0. 159
-0.0263

+/-0.033 1
-0.0227

+/-0.211
0.0222

+/-0.0522
0.0343

+/-0.0308
0.0519

+1-0.0451
0.0106

+1-0.0267
-0.0482

+/-0.0506
0.0379

+/-0.05 15

0.229
+/-6.14

5.19

pc?g

pcifg

pcilg

pcilg

pci/g

pcilg

pcilg

pcilg

pci/g

pci/g

pci/g

pctig

pcilg

pcilg

pcilg

pcilg

pcilg

pcilg

pcifg

pci/g

pci/g

pcifg

pci/g

pci/g

NIA

NIA

28 A

NIA

NIA

N/A

NIA

NIA

NIA

NIA

NIA

N/A

N/A

N/A

NIA A

N/A A

NIA

NIA

67 A

NIA

N/A

NIA

11/08/00 18:37
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Parnmame NOM Sample Qual QC Units RPD% MC% Range Anlst Date Time

RadGammaSpec
Batch 52273

Antimony-124

Antimony-125

Barium-133

Califomium-249

Califomium-251

Cerium- 141

Cerium-144

Cesium-134

Cesium-135

Cesium-137

Cobalt-57

Cobrdt-58

Cobak-60

Europium-152

Europium-154

L.ead-212

Manganese-54

Neptunium-239

Niobium-94

Potassium-40

Promethium-144

Promethium-146

Radium-226

441

+1-4.82
U -9. 180E+07

F/-l .310E+O8
u -0.859

+/-5.35
u 0.0907

+/- 1.07
u -0.495

+/-0.675
u -0.15

+/- 1.42
U 7.480E+14

~/-1.840E+15
u -19.1

+/-146
u 0.0897

+1-2.40
u 1.79

+1-2.38
458

+1-3.07
389

+1-34.5
U -1.160E+05

F/-8.68oE+o6

u

u

u

u

u

u

u

u

u

u

687
+1-5.37

-1.52
+/- 1.89
-0.0429
+/-1 .35

0.943
+/-3.88

16.3
+1-26.7
-0.627
+1-2.31
-0.0545

+1-0.523
1.62

+1-1.92
-2.27

+/-12.8
0.208

+1-1.54
1.20

+1-1.08

pcifg

pcilg

pcilg

pci/g

pcilg

pcifg

pcilg

pciig

pcilg

pcilg 104 (75%-125%)

pcilg

pcilg

pcitg

pciig

pcilg

pcifg

pcilg

pciig

pcilg

pctig

pcilg

pcifg

pci/g
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Parmname NOM Sample Qual QC Units RPD Yo REc% Range Anlst Date Time

Rad Gamma Spec
Batch 52273

Radium-228

Ruthenium-103

Ruthenium-106

Sodium-22

Tin-113

Tin-126

Yttrium-88

Zinc-65

Zirconium-95

QC1OOO1265O5 MB
Actinium-227

Actinium-228

Antimony-124

Antimony-125

Barium-133

Califomium-249

Califomium-251

Cerium-141

Cerium-144

Cesium-134

Cesium-135

Cesium-137

Cobalt-57

Cobalt-58

Cobalt-60

u 5.19
+1-4.82

U -1.670E+12
II-4. 130E+ 12

u -52
+1-124

u -0.0488
+/-1.14

u 4220
+/-17300

116
+/-1.99

u -5330
+/- 10900

u 118
+/-1 80

U -2.800E+07
~/-8.O9OE+O7

u -0.0193
+/-0. 186

u 0.064
+/-0. 184

u -0.00484
+/-0.0195

u 0.0178
+/-0.044

u -0.0087
+/-0.021 1

u -0.00122
+/-0.021 1

u -0.0169
+/-0.0569

u -0.0045
+/-0.0222

u -0.0124
+/-0.0819

u 0.CQ95
+/-0.0198

u -0.0409
+/-0.074

u 0.000736
+/-0.0172

u -0.0041
+/-0.00996

u -0.00286
+/-0.0171

u 0.0161

pcilg

pciJg

pcilg

pcilg

pciig

pcilg

pcilg

pcilg

pci/g

pci/g

pctig

pcifg

pci/g

pci/g

pcilg

pcilg

pcilg

pci/g

pci/g

pcug

pcilg

pcilg

pcifg

pci/g

11/13/00 08:48



WSRC-TR-2000-O0523, Rev, O
A2-90 I

QC Summary
Workorder: 32957 Page 9 of 10

Parmname NOM Sample Qual QC Units RPD% REC70 Range Anlst Date Time

RadGamma Spec
Batch 52273

Europium-152

Europium-154

Lead-212

Martgarsese-54

Neptunium-239

Niobium-94

Potassium-40

Romethitsm- 144

Rometilum-146

Radium-226

Radium-228

Ruthenium-103

Ruthenium- 106

Sodium-22

Tln-113

Tin-126

Yttrium-88

Zinc-65

Zrconium-95

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

+/-0.0202
0.00648

+/-0.0441
-0.00677

+/-0.0553
0.0299

+1-0.0375
0.0188

+/-0.0209
-0.00351
+1-0.0762

0.00508
+/-0.0151

0.133
+/-0.305
0.00557

+1-0.025
-0.0146

+/-0.0195
0.0204

+/-0.0606
0.064

+/-0.184
0.00396

+/-0.0158
-0.027

+1-0.137
-0.00256

+/-0.0 197
-0.00513

+/-0.0216
0.00912

+/-0.0285
-0.0083

+1-0.0209
-0.0232

+/-0.0353
-0.00614

+/-0.0304

pcvg

pcilg

pcilg

pcilg

pcilg

pciJg

pcilg

pcilg

pcilg

pciig

pctig

pcifg

pci/g

pcilg

pciig

pcilg

pci/g

pciig

pcifg

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code:Result > MDA + 2 * Error

J EPA Functional Guideline CodeResult >= MDL but result c PQ~L

R4 EPA Functional Guideline Code:Data Rejected

u EPA Functional Guideline Code:Result e 5 * blank result
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Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

u EPA Functional Guideline CodeResult c MDL

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike mnc. by a factor of 4 or more.
AThe Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when tbe sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/-
the RL is used to evaluate the DUP result.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.
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Parmname NOM Sample Qual QC Units RPD% REc% Range Ardst Date Time

Mercury AnalysisFederal
Batch 51662

QC1OOO123142 LCS
Mercury

QC1OOO123161 LCSD
Mercury

QCl~123141 MB
Mercury

QCl~123139 33055009
Mercury

QCl~123140 33055009
Mercury

QC1OOOI21676 TB
Mercury

QC1OOO122OO8 TB
Mercury

Metals Analysis-ICP Federal
Batch 51690

QC1OOO12312232877005
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QCIOO0123124 LCS
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total r=overable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable

MS

MSD

DUP

0.020

0.020

u

0.020

0.020

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00

u

u

J

J

u

u

0.000525

0.000525

u

u

u
0.0554

0.327

0.0299
13.2

0.0188

0.726
0.002

-0.0576

u
J

J

u
J
J

u

0.0182

0.019

-0.000141

0.0207

0.0207

-0.000277

-0.000279

-0.0252
0.0708

0.328
0.00459

0.0307
13.2

0.0225
3.03

0.716
0.00236

0.0637
0.0488
-0.055

1.99
4.91
10.1
1.94

0.984
4.99
4.93
1.97

0.985
0.498

1.93
2.02

m@
m@
mfl
m@
m@
mfi
m@
m@
m@
m@
m@
m@

4

0

NIA
24*

1
N/A
NIA

o
NIA
NIA

1
NIA A
NIA
NIA
NIA A

91

95

101

101

99
98

101
97
98

100
99
99
99

100
97

101

(82%-124%) AW2 11/03/00 1221

(0%-16%) 11/03/00 1223

11/03/00 1215

(74%-132%) 11/03/00 1248

(0%-16%) 11/03/00 1250

11/03/00 1219

11/03/00 1217

(0%-5%) RMJ 11/19/00 13:24
(0%-6%)
(0%-8%)

(0%-12%)
(0%-7%)

(0%-15%)
(0%-14%)
(0%-11%)
(0%-1 1%)
(0%-17%)

(0%-5%)
(0%-20%)
(0%-20%) MNC 11/20/00 1252

(80%-1 16%) RMJ 11/19/00 1256
(80%-117%)
(87%-116%)
(89%-116%)
(88%-1 17%)
(88%-117%)
(89%-1 17%)
(88%-119%)
(87%-114%)
(80%-119%)
(90%-1 18%)
(89%-115%)
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Parmname NOM Sample Qual QC Units RPD % REc% Range Anlst Date Time

MetatsAnalysis-ICPFederal
Batch 51690

Zinc, total recoverable
QC1OOO12316O LCSD

Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO123123 MB
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO123I1932877005
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
bad, total recoverable
Nickel, total recoverable
Selenium, totrd r=overable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO123125 33055009

Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable

MS

MS

2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00

J

J

u

u

u
J
J

u

0.0554
0.327

0.0299
13.2

0.0188

0.726
0.002

-0.0576

-0.0324
0.0354

0.351
0.0041

u
u
u
u
u
u
u
u
u
u
u
u
u

1.92

1.79
4.37
8.98
1.73

0.883
4.46
4.39
1.76

0.877
0.448

1.72
1.81
1.71

-0.00202
0.0123

0.000218
-0.000033

0.0013
0.000469

-0.000653
0.00203

0.000882
0.000673

0.0143
0.000002

0.00221

2.02
5.00
1.03
1.86

0.955
18.1
3.87
4.91
1.72

0.514
1.98
2.03
1.94

2.06
5.03
1.09
1.88

m@

m@

96

10 90
12 88
12 90
11 87
11 88
11 89
12 88
12 88
12 88
11 90
12 86
11 91
12 85

101
99

7*

93
93
98
77*

95
99

102
96
99
97

103
100

7*

94

(89%-117%)

(0%-20%) 11/19/00 13:02
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)

11/19/00 1240

(76%-124%) 11/19/00 13:30
(85%-118%)
(90%-1 13%)
(88%-116%)
(89%-116%)
(88%-1 12%)
(85%-118%)
(90%-1 18%)
(84%-1 12%)
(89%-120%)
(87%-115%)
(89%-1 14%)
(91%-1 14%) MNC 11/20/00 1258

(76%-124%) RMJ 11/19/00 1458
(85%-118%)
(90%-113%)
(88%-116%)
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Parmname NOM Sample Qual QC Units RPD % REc% Range Anlst Date Time

Metats Analysis-ICPFederal
Batch 51690

Cadmium, total recoverable
Chromium, total recoverable
J..ead,total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, totrd recoverable
Zinc, total recoverable

QC1OOO12312O32877005
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
kad, total recovemble
Nickel, total recoverable
Selenium, totrd recoverable
Silver, totaJ recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1W123126 33055009
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Md, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12312132877005
Antimony, total rwoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, toti recoverable

MSD

MSD

SDILT

1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

J

u

u
J
J

u

J

J

u

u

u
J
J

u
J

u

u
J
J

u

J

J

u

0.0315
9.69

0.00479
14.0

0.775
0.00123

0.0721
0.0177
0.0352

0.05.54
0.327

0.0299
13.2

0.0188

0.726
0.002

-0.0576

-0.0324
0.0354

0.351
0.0041
0.0315

9.69
0.00479

14.0
0.775

0.00123
0.0721
0.0177
0.0352

u
5.54 u
32.7

u
2.99 J
1320
1.88 u

72.6
0.200 u

14.6
3.92
16.0
1.80

0.522
1.99
2.05
1.94

2.07
5.11
1.06
1.89

0.971
18.5
3.97
5.00
1.75

0.523
2.01
2.08
1.95

2.05
5.04
1.17
1.88

0.967
14.6
3.93
16.0
1.79

0.519
2.03
2.05
1.95

-0.404
1.49
6.67

0.0455
0.659

279
1.55
64.1
14.6

0.288

m@
m@

m@
m@
m@
m@
m@
m@
m@
m&

m@

m&
mfi
m@

3
2
2
2
2
2
2
2
2
2
2
2
0

1
0
6

0

0

0

0

0

1

1

2

0

0

N/A
34.6
2.08
NIA
10.4
5.71
312
NIA
.437
620

94
98
78*

99
103
104
96

102
95

104
101

7
95
94

106
79
99

103
104
98

102
97

102
100

8
94
94
99
78

100
101
104
98

102
96

(89%-116%)
(88%-112%)
(85%-118%)
(90%-118%)
(84%-112%)
(89%-120%)
(87%-115%)
(89%-114%)
(91%-114%)

(0%-7%) 11/19/00 13:46
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-8%)
(0%-7%)
(0%-8%) MNC 11/20/00 13:03

(0%-7%) RMJ 11/19/00 15:04
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-8%)
(0%-7%)
(0%-8%)

11/19/00 13:19



WSRC-TR-2000-O0523, Rev. O
I

A2-95

QC Summary
Workorder: 33055 Page 4 of 5

Parmname NOM Sample Qual QC Units RPD% REC70 Range Anlst Date Time

MetalsAnrdysia-ICPFederal
Batch 51690

Thallium, total recoverable
Varradlum, total recoverable
Zinc, total recoverable

QCl~123127 33055009
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
fialliu~ total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO121676 TB
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium total recoverable
had, total recoverable
Nickel, totrd recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO122OO8 TB
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

Notes:

SDILT
u

u
J
J
u
J

u

u
J
J
u

-2.88

-3.24
3.54
35.1

0.410
3.15
969

0.479
1400
77.5

0.123
7.21
1.77
3.52

u
J
u

u
u

u
J

u

u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

2.85
1.19
1.06

-0.227
1.43
6.95

0.0661
0.767

199
1.08
290
15.0

0.159
1.24

0.501
0.883

0.00285
0.00564
0.00139

-0.000281
0.00215
0.00403

0.0177
0.00785

-0.00584
0.00162

0.0137
0.000688

0.00332

-0.0135
0.0165

0.00152
-0.00019
0.000267

0.00122
0.0107

-0.00241
-0.00368
0.000561

0.00693
0.000017

0.00565

N/A
N/A

-284

-64.9

103

.871

19.4

21.6

2.59

1020

3.82

3.22

545

14.1

41.3
25.4

MNC 11/20/00 1246

RMJ 11/19/00 1452

11/19/00 1245

11/19/00 1251

The Qualifiers in this report are defined as follows:



WSRC-TR-2000-O0523, Rev. O
A-2-96

QC Summan
Workorder: 33055 Page 5 of 5

Parnmame NOM Sample Qual Qc Units RPD% REc% Range Ardat Date Time

J EPA Functional Guideline Code: Result > MDA + 2 * Error

J EPA Functional Guideline Code: Result >= MDL but result < PQ~L

R4 EPA Functional Guideline Code:Data Rejected

u EPA Functional Guideline CodeResult <5 * blank result

u EPA Functional Guideline Code: Result < MDL

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
AThe Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the W, a control limit of +/-
the RL is used to evaluate the DUP resu[t.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

I



SS>l.T QE S2S57GD1 124
7BZ
255
S2,0

MWlw
5G2S2 RW !GG
5WS2 Rh!J lDD
6w22 RMJ lW
5M2Z RMJ lQO
6WSZ Rw lW
S- RW lW
6WS2 RW lW
SW22 R62J lCU
5W2Z R62J 100
5M2Z RMJ 100
5W2Z RN lGU
sw RMJ lW
6D42Z Rw lDD
SWW RMJ 100
5M82 Rw 1w
SM62 RN lm
504s2 RMJ 100
5M2Z RMJ 1w
5WSZ RW 1DD
5W~ RMl lDD
5Qb62 FIW lDD

1049.6 As-
10 4ss ABcGTzmi
10 as ABS3TS2N
1040.6 mmTssN
10 4ss mmTm24
10 49.s mmTsm4
1049.5 ASW7SSN
10 49.s ABm722m
10 49.s As-
10 4*.E muzm
10 4s6 mwm
1040,5 Asmmu
10 40.s ASS3TSSN
>049.6 mmmN
10 4s.6 AS-N
1049.6 Asm~N
10 49.s mmrssN
10 4s.5 ASS2TSSN
1040.6 ASWTS2N
1049.6 ABs’zm
1040,6 ALm2m
10 4s5 AB2Z7SSN
1040.5 AGwmsN
10 49.s mmmsm
10 6s.6 mmw
1049.6 AGKIW
1040.6 mm~
10 4s6 ASK2TWN
10 sss ASW7WN
10 526 ABuzTmN
10 9.s5 mm72sN
1049.7 Aszsw
10 1.DD MmTsstJ
10 I.DD mmw
10 1.M As-
10 1.0D AEW29SN
la I.m Asm7s3N
10 1.QI mmTmN
10 I.C.Z Asmw
10 1.OD AS53TSSN
10 1.OD ABU2W
10 I.W mm738N
10 1,W 2UWGT2SN
10 1.W M937WN
10 l,W hssG7s2m
10 I.m ASDZT9SU
10 l,DD ASmTSSN
10 I.W mmm
10 1.OD mmm
10 1.OD ABSZ722U
10 l,OD ABuzm
10 I.ca mmw
10 l,OD mmTssN
10 1.DD Asm7s2m
10 1.00 Asm796N
10 1.W ABm
10 l.m AsmTmN
10 1.W Aswm
10 1.W AE$27S5N
10 I.W mmmsti
10 1.W ASCGTS2N
101 .m AsmT02N
10 I.m Asmmzm
10 I.m mmTmN
10 1.DD As-
10 l,DD As-
$0 10.0 mszm
10 10.0 ABEQTWN
10 10.0 mm72m4
10 10.0 mm72=2ri
10 10.0 mmTOsN
1049.0 ~WT2Wi
1049,0 ASW79SN
1049.0 mmm
1049,0 ASW*
1049.0 mmmm4
1040.0 m-
1049.0 msz7s6N
10 40.0 AsmT2sN
1040.0 ~W~
1040.0 A0m7mN
1049.0 M2Z7SSN
1040.0 AsmTmN
>049.0 AsmT8ms
10 49.0 ASWZ’SSN
1040.0 AS23WN
1040.0 ASU3~N
10 m.o ASE2TSSN
1040.0 AGSZ7S6N
1049,0 -=TSSN
1049.0 AsmTssN
1040.0 ABU27S2N
1049,0 ABmm
1040.0 ASW~
1049.0 mE37c8N
1040,0 ASS2TC%N
1049.0 ABWT2SN

1180 uQKQ
13- uGKQ
141~ UQK13
lmom uQKQ
18S00 uQK’3
2T7DW uQKQ
181ww uGKQ
2470 uQKQ
WM uQKG
- uQKQ
125- UGKQ
— uQK13
42m U13KQ
2wm uQKQ
678000 uQKQ
182D UQKQ
51m uGKG
Baw U13K0
74m uQKQ
*41~ uGKQ
2U0 uQKQ
5mw uQKQ

O.m
O.w
O.w
O.w
O.m
O.OD
O.GZ
O.m
O.w
O.m
o.Ga
O.Da
0,00
O.w
O.m
0.00
0.00
O,m
O,w
O,w
0,00
0.00
O.w
0.00
0.00
0.00
0.00
O.m

w
w
w
w
w
w
w
w

2.W
2.W
Z.m
2.m
2.W
2.W
2.W
2.00

TNACE2
TRACE2
TRACEZ
TRACE2
7RAcEl
mcE2
TRACE2

AQTDT
ALTDT
AsmT
BAT~
BE7DT
BToT
CATOT
CDTOT
EmTOr
CR70T
cUTOT
MGTDT
MOTOT
NITOT
PsTm
SOTOT
SETOT
SN70T
SRTOT
TITOT
TLTOT
UTOT
VTOT
ZN70T
FE70T
KTOT
NATOT
MN70T
N02
Ow
ND2
HQTOT
AC2Z8
MZ37
SA1!W
CA249
CA2S1
CE141
CE124
Cal
cc50
m
CS134
CSISE
CS137
EU152
EU1%
Km
MNE4
N~
NB94
N~9
PS212
PM146
PM146
R~S
RA2Z8
RU1D3
RU1OS
SB124
SS125
SN113

4M
4%0
M
4m
&
ao
-
4=
4m
4%
U5
Iwo
m
4$5
.2s5
G90
4%
w
4m
405
Zm
m50
4s
425,
raw

101* - IoIma tDWOD 1700 Ep~S
IOIW ~ IOIW IOZm 17w Ep=e
!012w OWD 101w 1D2~ 170G EP=8
!012W - lolm 10Z4W 1700 EPSS
tO1~ DODO101~ 102~ 17W EP=S
IO12W WDD 1012DD 102~ 17W EPA3WGS
1012W MOD 101~ 102400 17W EP~GW
101~ 00D0 101~ 10Z~ 17W EP~50B
IOIzi31 w IOWDO IOZ4W 17w Ep*S
1012DGm 101sDD 102~ 17W EPMB
1012w - 107m 102~ 17W EP*B
1012w - 10I2w 102400 17w EPX6
101200 m I019DD Iazm lW EP-8
101~ ~ 101w 102W 17W EPM5DS
IO120D ~ I019w lDZm 17w EP-S
Iolm DDW IoIma 102409 1700 Ep=s
101~ ~ 101S2D 1024w 17D0 EPMS
?o?~ w ~012DU 1024W 17DD EPA3DWS
1012w GOOD1019DO 1024Do 17W EP~S
1012w w Iolw 70WW 17DD Ep~S
1012cQ - 101w 102~ 17W EPXB
101.?w - IOIKZI 10WCQ 17GI Ep~B
IOIZCQ w lolm IOZ4W lTW Ep~=s
101W ~ 101W 1024W 17DD EP_O
IO12W DOW IOIWD IOWW 17w Ep~B
10I2DD ~ 1019DO 1024W 170D EPSS
1012w ~ 101wO 102~ 17W EPA’20W6
1012w 00W IOImO 102WO 17w EP~B
IOIW m IOIM lDWCSI law N
lol~ m 1012W lw~ 18W N
YOIZGD~ Iolw 102m 18w N
I012W m lolm 1024w lwD EPA7471A
IOIZDD DOW IO19W llm 1012 N
V01200 00DD loIeaO 11~ 1812 N
1012DDOm 1019DD 11D3DU1812 N
I012w w IOIeOO 11~ IOIZ N
1012w DOOO101- 11~ 1812 N
1012DD- lolm II03CU 18!2 N
10I2w 0000 ?012100llm 1812 N
10120Q 0~ 101S00 110=0 1612 N
Iolzca - lolm 1103w 1812 N
IOIm m IOIS.W IIOm 1812 N
10I2w ~ Iolw 110ZCQ1612 N
IOIW - IOIW IIm 1812 N
loln m lolm 11-1812 N
1012w ~ IOIW II- 1812 N
1012DDw 101m llcQOG 1612 N
IOIX m Iolm 1!0300 1812 N
IOIZW m IOIW IIWOD 1812 N
101200 SQW 101920 110ZQD1812 N
1072oD WDO 101wo llWO 1812 N
1012w w 101’wD 11OZQD1812 N
1072oD ODW ?oIm IIOm 1812 N
101200 w IOIm 110~ IB12 N
1012w mm 101210 nom 1612 N
1012w w IOIW IIOm 1012 N
1012w w IOISDD llm 1212 N
1012cQ w IOIWG 11D3D0 7812 N
IOIZW m 10ISOD 11D3D0 1812 N
101~ WOO I012W I?03W 18~2 N
101’xIG w 10IW lla 1s12 N
IOIZDD DDW lol~ llmO 1812 N
1012Dc OWO 10IWO 11OWO 1812 N
101200 M ?o?~ 110=0 181z N
1012w m 101900 lla 1812 N
1012w ODQOIolm 110=0 1812 N
1012DQ- 101W llom 1314 N
101200- 101iwD 110~ 1314 N
1012W ~ 101WD 1106W 1314 N
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UQK13
UGKG

w
w
w
w
w
w
w

2.00
2.00
2,00
2.DO
2,CQ
2,00
2.00
2.DO

S02W
502D0
Sm
60200
60200
SoZoo
502CU *2-

7X?W
Ilwo
22.?QOD
1890
2?000
SW
S*
191CQo

0.00
O,w
0,00
D,00
0.00
0,00
ODD
O.w
O.m
0,00
0,00
O.@
0.00
0.00
0.00
0,00
O,cn
O,w
0.00
O,DD
0.00

w TRACE2
TRACE2
TRACE2
TRACE2
TFIACE2
TRACE2
TRACE2
TMcE2
TRACE2

SM22
5MS2
5MB2
50462
504e
WS2
5rNB2
s-
5MS2
5US2
5W62
sMsa
604S2
60462
5D2B2
5WB2
50370
60370
60370
60427
52273

602DD
6m
602W
50200
602W
S020D
5m
502BG
602W
602W

GE 22%7DDs
GE 2292TCQ8
GE 32WTOOS
GE ~7002
GE m957ws
‘3E W9E1WS
QE 32257008
GE -7w8
QE !22DE7W8
GE 2225700S

UQKQ
UOKO
UQKQ
UGKG
UGKQ
UQKG
UGKG
UQKQ
UQKG

w
w
w
w
w
w
w
w

2.00
2.W
2.00
2.00
2.m
2.00
2.W
2.00

2310
421OW

w
w

2.00
2.00
2.00
2.cil
10,0
10.0
20.0
10,0
10.0
Im

TRAcE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
lc 4

UGKQ
Kom
SW
502W
602W
502M
5010S
50t22
60128
601W
6D2S2
50SS2

GE 329E7w8
GE 32957DDS
GE =7WS
GE 22957ws
GE 32DETWS
QE W9E7SQS
GE 32%700S
QE 32%7ws
GE 22x7cG8
13P =7002
GP W257DDS

G3sm
431W
312DOOO0
T75000w
S07W
70.3
,00

UQKQ
UGKG
UQKQ
UQKQ
LJGKG
MGKO
MGKG
MGKG
UGKG
KG

w
w
w
w
w
w
w
w
w
D

32SE7DD2,0
32951DDa.o
329E7W8,0
32C57W2.O
222Ems.0
32257DDS,0
%257DDS.O
=7W2,0
s237WB.O
32S700S.0
32S700S.0
%IT57WS.O
32257DDS,0

3BTO0
2D.S 1.00

1
1
1
1

;3
2E8
1.10
3.s0
.2.62
13E
2.D4
4,e9
.O.SD
-0,0019
1.s2
492
0.577
.02a
1,05
24.4
2S5
0.2s0
4.S1
3.M
143
0,4TT
4.10
7G
132
-0.2=
2.02
0,ss
22.0
O.ow
61,0
3,s
20.3
0.s21
6.W
W2DD
172
3D3
175
756

3,14
@,T5Fce o.w

O,OD
O.m
0,00
0,00
0.00
o,DO
O.DD
O.w
O.w
0,00
0.00
0.00
O.DD
0.00
0.00
0.00
O.w

D
D
D
D
D
D
D
D

62273
52272
522T3
S22T2
522T2
522T2
6ZT2
5227S
52272

1113w OW EP!AQIS
lI1m ow EPL4.D1m
lllm o- EPLA.Ll13B
1113000242 EP~13S
1112DD 0u6 EPIA013B
111200 O* EP!A.013B
1113DDOM EPW13S
1113w 0S4S EPLA-0138
111~ 024S EPlA013S
lllmo 024a EPLA.9?3B
1112D0 OMU EPLA-313B
lllm ow EPU.D1*
1113W OM EP!A-013B
Illm 0s4s EPW73B
1113w 0M6 EP&.013B
11CEOD0S42 EP&013B
lIIm 0M2 EP!A-D?2E
1113CQOS* EPM138
lllw 0220 EPN13B
1112w ous EP1401sB
?>V3D0 0M2 EP!A.013B
1112cQ 0s4s EPWO1=
Illm OW EP!A.G138
I Ilmo ow EPM73S
1113D0 0242 EPfi013B
111200 OBASEPM13S
1X12DD0s40 EPIAo12B
IIIW 0242 EPW12B
IIIW osu EPL4.D19B
11lm OMS EPM13B
111300 0s48 EPW.0!3B
111200 0s42 EPW013B
1lDSW ~42 EPW.O
lIIW w EPm,O
11lW 12DI EP~D.o
l?lm 1230 EPm.0
lllw 12!20 EP~.0
111700 1~ EPABD1oB
1117W 12M EPAmlOB
1117DD 1260 EPASQ1OB
1117W 1250 EPAmlOB
1117W 12% EPA2Q1OB
1117W 1250 EP~lOB
lllT~ 125D EP~loB
111700 1220 EPA2Q1OB
IIITW 1= EPABo1oS
111700 12S0 EPAw1oB
1117W 1250 EPABo1oB
111700 12E0 EPABo1oB
1117W l= EPA20tOB
111700 1250 EPAmlOB

13P 32%70D2
QP 32C570D2
GP 22$57w8
GP 32257ws
GP WTD02
GP =700S
GP 3225700S
QP 92C57008
GP 22E7WS
GP 22257ms
GP 2222700S
QP SE7WS
QP 229E700B
i3P 22%7M2
GP ~700S
OP ==700S
QP S2957008

0.650
0,s9
1.80
1.M
2.E3
0.E52
0.47S

SD252
6C8E2
Soesz
60252
60252.
5=2
6DS22
5DSE2
602E2
5W2
50SE2
60s22
5W2
602E2
6D232
50s2
50SS2

1
1
1
1
1

0,4D7
0,39T
4.92
0.421
1,U
1.s
S,06
0.@6
0,420
0.s78

D
D
D
D
D
D
D
D
D
0
0
D
D
D
D
D
D
D
D
D
D
D

1
1

QMMAs
GAMMAs
QMMA9
GMhu9
QF.MW9
QMMA9
GAMMAs
G,QAMAB
QAMW9
QAMMA9
QMMA9
GMMO
GMMA9
GAMM~
GNMAS
QAMM9
GWMA9
GmMAD
GMMA9
GMMA2
GNms
GAUMAS
GWWB
GAMMAo
GWW9
ICI
c,

SRB 100 322E7W8.O
SUB 100 32GS7m2,0
=B IW 320E7~8.O
SRB lW 32%7ws.o
SRB 1w 32%7Dos,0
SRB lm 32%700S.0
SRB 100 222E7WS,0
SRS 100 22=7000.0
SRB 1W 32S700S.0
SRB 100 32%7W8.0
SRB lW 329E7w8,0
SRB lW 32~7WS.0
SRB 100 22~7WB.0
SRS 100 329E7WS.O
SRB lDO 32DE7WS.O
SRB lW 32S7DD8.O
SRB lCQ 22B57W8,0
SRB 100 ~257WS.0
SRS lW 22%700S,0
SRB 10D 32~70DS.0
SRB lW 32257W0.0

s22n
52273
522T2
62273
522T2
522T3
52272
52273
522731

1
1
1
1
1
1

QP 22957002
QP 32s700s
GP 22%7008
GP 32BE7DDS
GP 22C5700S
GP 3E=700s
GP ~93700S
GP 32c57ws
GP 32257ws
QP ~TWS
GP =700S

2,21
1.20

0.00
0,00
0,00
0.00
0.00
0,w
O.w
0.00
0.00
0.Da
O.w

522T3
52272
52272
522T3
S2273
522T3
522T3
522T2
622n
52273
52273
Szzn

ABMT26N
ABWT22N
AEwm
mmm
AOmm
AB$3T92N
AB!2379BN
ABmm
mu3m
ABmT9sN
A2E3T9SN

6W2
50s2
50262
50252
50052
50s52
5DS22
50S2
E0s22
S02E2
50SE2

0.U2
0,032
3,08
3.14
0.5E6
3.27
0.s27
1,80
O.SM

1
1
,
1
1

GP
GP
GP
GP
GE
GE
GE
GE

=25700S
32E7DQ8
22%7008
3mE7ms
2E9STW8
Z2ETD08
32sms
2E%TDOS

WG
KG
PCG
ma
MGKQ
MQKG
MGKG
MGKG

1.s1 O.DD
O.w
0.00
0.00
O.DO
O.w
O.m
O.m

1
1
1

SRB lW =7W8.O
SRB 100 32=7002,0
SRB lW 22~700S.O
SRB 7w 32~7008.O
RWS lDO 32GS7WS.O
RWS 1W 32M7DD2.O
RWS 1w 32EE7WS.D
RWS lDD =7WS.O

60s52
50BE2
6W2
6257s
5257S
52570
52s7s

0.7W D
D
D
w
w
w
w

522T2
522T2
522T3
52629
52815
52S15
S2S15

1.12
0.0s2

1.00
1000
25.0
25,0

tcl
c1
ICI
TRACE2
TMCE2
TF!ACE2
TRACE2
TRACE2
TRACE2
TRACE2
TMCE2
TRACE2
TME2
TRACE2
TRACE2
T~E2
TWE2

525TS
602W
602W
5om
502cil
60200
502W
Wz.m
502W

GE
GE
QE
GE
GE
GE
QE
GE

32%7WS
3295TW9
=T~
22257DD0
X?C5TDO*
w2570a9
22nE70w
32E7CQ9

0.00
0,00
O.w
0.00
0.00
0.00
O,DO
0.00
o.Dn
O,w
0.00
0.00
0.00
O.DO
0,00

w
w
w
w
w
w
w
w
w

25.0
2.00
2.00
2,00
2,00
2.W
2.00
2.W

52616
5M22
5MS2
5U22
EMS2
5W
5Msa
504S2
s-
Gn2s
5MB2
5D462
50402
502s2.
5M62

RwS 100 32E7WS.O
RMJ lm
RN lcQ
RW 100
Rt.U 100
RW lW
RMJ $00
mu 100
RW IW
RW lW
RMJ 700
RMJ lW
RMJ lW
RW IW
RNJ 10D

10 10.0
10 *.7
10 *.7
10 4s.7
10 40.7
10 M.7
10 AS7
1042.7
1042.7

UQKG
14TOWCU UQKG
I- UGKQ
DD5W UGKG
m UQKG
3D1OOO UGKG
1_ UQK13

GE
GE
GE
GE
QE
GE
GE

-7009
22S5TOOD
22E7QO*
32957W0
32M7U20
=TO09
22%7000

14W0 UGKQ
10-0 UGKQ
312~ UGKG
B7~00 UGKG
MDDOOO UGKG
54- UGKG
14500w UQKG

2,00
2.W
2,00
2,W
2,CQ
2.W
2,00

Som
S02M
502W
60200
502DD
602w

w
w
w
w
w
w

10 4s.7
10 4s7
1042.7
10 4s.7
10 JS.7
10 48.7
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101~ - 101M 1D2W 17W EP*B
1012W ~ 1012DD lW~ 17CGEP_B
101W DDDO1019W lozm *7W EP-B
1013GODDM 107~ 1024DO 17m EPA?C50B
101= OWO ?o?9w 102w 1~ EP~sOB
101m m 101- 1024OD 17W EP~B
10I3Gu ~ 101~ 1D24G0 1700 EPSB
Iolxa m 101000 %0240GIm EPPXQDB
lolm own 101OIN 102m ITOD EP~sOB
101m m 101000 102~ 17m EPxB
101200 00w ?01000 102m 17w EPmB
1019W ~ 101~ 102wo 17W EPASDEDB
10?2W ~ 107~ 102400 17W EPA3c5DB
1013DGDEW 101~ 1024DO jlm EPA2DEQS
1013DD ~ 10!PJO 1024DO 18W N
?013W WW 101~ 1024GU t2W N
701w ~ lolm 102w lSDD N
101~ - 1019W 102W IWO EPA7471A
10IW ~0 101WO 11OSQO1213 N
101~ WOO 101WO ?jG2W 1813 N
101~ ~ !Ol~ llWW 1213 N
701300 ODW 1010DD 11- 1813 N
10lm ~ 101W 110~ 1813 N
101m ~ 101W 110%0 1813 N
lolxa ~ 101~ 11DXG 1813 N
101W ~ 101~ 1103OD 1813 N
101~ ~0 101~ 110200 1813 N
1013ODW 10I9DO 11D3CU1213 N
101~ ~ 10!WO 110300 1213 N
101~ DOW 101W 11~ 1813 N
101~ - lol~ 11- 1813 N
101m ~ 101ODO11OWO 1813 N
101w DDDD101WO 11D3W 1812 N
1012DG000G 1019DO 11~0 1813 N
101SOD- 101WO 11G3D0 1813 N
IOIW - 101~ 11- 1813 N
101m m 101~ 11- 1213 N
101= - 101~ 110~ 1813 N
101= ~ 101wo 110~ 1213 N
1012W 00W 101~ 11~ 1813 N
101300 ~ 101~ llWO 1213 N
$012w ww 701~ 11D300 1813 N
101~ ~ 101~ 11D3DD1813 N
101w ccca 1019w 11- 1813 N
1012w 02CQ lolm llom 1213 N
?olm ow 1019oG 110~ 1813 N
101w w lol~ 11~ 1819 N
101% w 101s02 51D3Ga }813 N
1013W - 101~ 11~ 1813 N
101~ ~ 101WD 11- 1213 N
101~ WCQ 101WC 110~ 1213 N
101m 000G 101mO 110~ 1813 N
101WO ~ 101000 1108~ 1314 N
10?W ~ 101900 1108W 1314 N
7012w DDW 10?000 1102W 1314 N
101m ~ 101wD 1102DG 1314 N
101m m 101W 1102DD 1314 N
1D2m 180D 1D2w 102~ 18w N
102m 12w 1024W 102~ 12W N
1024OD 12W 102~ 102~ 18W N
>02m 12DD 1024DD 102m 18DGN
102M 18D0 102w 102m 180D N
102~ 12W 1024W 1024W 12W N
1012w w 101- 1024cQ 18CQN
1012w m 101~ 102UUI 12m N
101200 owo 7019D0 102m 1200 N
10I2OG GDDDlol~ 702m 12w N
101~ CCQQ101~ 1024DD 12W N
1012w m 101~ 102~ 18D0 N
102*O lm 102W 1W400 lm EPA7471A
7012W ODW ?OIWO 1024DO 1~ EPA7471A
1012W 0000 70?9D0 102400 12W EPA7471A
1Ozm 1900 1024W 102UO 1Wo EPA747*A
1024GD !7G0 1024DO 102m 170G EP-S
lum 17W IDZ4D0 102M 17D0 EPA3D5DB
102m 17CQ 102- 1D2~ 17W EPA2050B
102~ 17m lW@ 1D2~ 17m EP~B
1024OD 17W 102~ 102~ 17W EPAMGIB
102~ 17W 102400 102~0 17W EP~B
1024cu lTDD 102~ 102~0 17DD EPSB
1U2~ 170G 102~ 1024W 1700 EP~O
1024DO 17W 1024DD 102~ 1700 EPwB
1024DG 770D 1024DO 1024W t 7DD EPXB
102w 17DG 102m lmm 17W EP=B
102a 17W 102~ 102~ 17W EPmB
?02m 17w 102m 102M 17W EPmB
102400 17W I024DG 102~ 17DD EPmO
102a 17DD 102~ ?02400 170G EP~B
1024W 17DD 1024W 102m0 *7W EP~sB
102~ 17D0 1024CQ 102~ 17W EPmB
102~ 17w 102~ 1024DU 17W EP~S
102M 170G 102@0 102_ 170G EPmB
102a0 17W 1D2~ 1024ODlTDD EP~B
102~ 17DD 1024DO 102*O 17W EPa2DB
102~ 17W 102~ 102JDO 17DGEPA2DEQB
102W 17m 102400 102W 1700 EP~5DB
702400 17w 102MO 1u24D0 17w EP-B

1117W lESO EPA2D1D2
1117GG1250 WASG1OB
1117GG1~ EPA2070B
111700 12G2 EPA8D1OB
1117W 12s0 EP~lOB
1117W 1260 EPAsD1OB
1117DG 1250 EPAsD1OB
1117W 12S0 EPAsD1OB
lllTDC 1250 EPAMtOB

S020s
mm
S02m
602W
50200
502W
SD2W
502W
Sozm

GE
13E
GE
QE
GE
OE
GE
QE

tiTDDO
22cs700@
2EmTDD0
329s7w@
92SS7DDS
m7cQ9
UW7W9
S7W9

PSTOT
SBTOl’
SETDT
SN7DT
sRTOT
TITOT
TLToT
UTOT
WDT
ZN-TDT
FETE2T
KTOT
NATOT
MNTOT

32E
152
2T2
270
42.7
S2.8
374
lW
138
227
3740
Zlm
28m
1250
Z,m
3.99
200
3.C5
2,14
7,m
0.710
0.678
2.U
2.16
4.10
0,499
0.702
0,W7
0,4W
2.09
0.s51
1,T3
1,01
6.31
0.582
0.62?.
O.SDS
S.eu
1,02
0.515
0.7241
1.02
2.14
0.810
4,22
0.711
1.M
O,w
2,04
0,561
1,s0
1.20
1,13
76iT
4,W
S60
4.2s
0.2DS
0203
0.40S
O,lsa
0.120
0.297
2.00
3.W
2M
2.W
4,m
2W
4.55
4.0.9
43
68.3
201
no
261
22.s
22.2
820
2J0G
7s3
111
120
2W
8W
620
3s8
17T
170
611
144
1S8
1s2
291
289
62.1
672

-
Gst
24xa
71W
azlm
17m00
1220

UGK13
UQKQ
UQKG
UQKQ
UQKQ
UGKG
UQKG

O.m
O.OD
O,m
O.m
o,w
O.w
O.DO
O.m
0.00
0.DO
O.M
O.w
0.00
0.00
O.w
O.w
O.m
O,m
O.ca
O,m
0.00
0.00
0.00
O.cu
O.w
0,00
O.w
0.00
0.00
0.00
0,00
O,w
0,00
O.w
0.00
0.00
O.DD
O.c”a
O.m
O.ca
0.00
0.00
0.00
O.m
O,m
O.w
0.00
0.00
0.00
0.00
O,w
O.m
0,00
0.00
0.00
0.00
0,00
O.DO
O.w
0,00
W,2
49.8
99.3
0,00
O,DD
0.00
100
100
50,0
0,00
a9.3
DE,4
31M
O.DD
0.00
0.00
0.00
O,DD
O.w
O.m
O,w
0.00
0.00
0.00
OS”)
O.m
a.m
O,m
0,00
0.00
0.00
0.00
O.DD
O.w
0,00
0,00
O,OD

w 2.W
w 2.00
w 2.W
w 2.W
w 2.W
w 2.W
w 2.W

TRACE2 SW
mAcE2 5-
TRACE2 503s2
TRACE2 SW
~ 5WW
7RACE2 5D482
7WE2 6D4B2

RMJ lDG
RU.2 100
RMJ 100
RMJ lm
RW 7W
RMJ 100
RMJ lDD
RMJ lW
RMJ lW
Rhu Im
Rh!J lm
RMJ 10D
RMJ ?DD
RMJ 100
H2C 700 32%7W0,0
HSC 1DO 32257~.0
HSC lW 329E7DG2,0
AW2 lCQ 32~7~.0
SRB 100 =257009.0
SRB lDD 22*70W.O
SRS lW 32=70D0.O
SRB 1W 32257DD9.O
SRB 1W X?$S7~.0

104.7 A2M792N
10 4S.7 MmivsN
10 3a7 m-
10 JS,7 ASU3T92N
10 4S.1 AS-
1032.7 ABU2TGSN
1022,7 Ass3m
10 *7 m-
10 4s.1 ABWTSSN
1042.7 ABS3723N
10 4s.7 AB93T22N
1042.7 ABG37SSN
10 42.7 ASB2T92N
1042.7 AG22M
10 Sss As-
100,08 mmT2sN
10 Q.w ABa3TG3N
10 43.4 ABE3~N
10 1.DD ABM79sN
10 l,OD ABW79SN
to l,W AB’?zm
10 I.m ABE3T22N
10 I.DG AB23722N
10 1.W AB23TG2N
10 I.w mG3TGsH
10 1,00 ~w~N
10 1,W ABU2T23N
10 1.W Asww
10 1,W AGwTE8N
10 1.00 AsmTG2N
101.00 ABs3~N
10 I.m ABmm
10 1.00 ABU37GSN
10 1.00 AE23m
?0 7.OG As-
10 1.OG AS23TG2N
10 I.m ASQ3M
10 I.m AsmTmN
10 1.DD AB~N
10 1.w ABs3T22N
10 l,w AB92T92N
10 I.w mmT2sN
10 l,W Asu2m
10 I.w AEmw
10 1.DD Asmw
10 I.m ABmm
10 1.OD ABmm
10 1.W Asm7wN
10 l,DG As-
10 1.DD AGB3MN
10 1,W ABMTc%N
10 1.W A2W~N
10 10.0 ABCGT212N
10 10.0 As’a3Ts2N
10 10.0 mmm
10 ?0.0 ASU3~N

4s2m
582m
421m
Woooo
-0
622000W

UQKQ
U13KQ
UQKG
UGKQ
UQKQ
UGKQ

w 2,M
w 2.00
w 2.W
w 10.0
w 10.0
w 10.0
w 20.0
w 10,0
w 70.0
w 1000
w 1.CU
D1
D1
01

TmcE2 6MS.?
TRACE2 Smez
TRACE2 SW
TRACE2 50~
TRACE2 6MS2
7RACE2 5wm

1117W 1260 EP~lOB S02D0 GE 321TS7GW
1117W 142S EPAGY?OB ~ GE 32S7GM
1117W 142S EPA2u1OB 6- QE 32%7DW
1117W 14.?3 EPAGJ1OB 602cM GE ‘32G7c09
lllm 12UI EPAGJ1OB 502W GE 22%7W9 TRACE2

01
ICI

5D422
6D370
5G370
6W70
50427
622T3
52273
52273
52?73
5=73

1- 2D22 EP~.0
10=00 2DSS EP~.0
1D31w m2 EP~,o
I02EDD Xsns EPA7471A
11la 0M7 EP!A-D13S
111~ 0s47 EPM13S
111~ 0247 EPL4013S
111=0 0247 EPIA.013B
111=0 0U7 EPM13S
Ill- 0247 EPLA.IT13S
111!20D0247 EPW.G13S
11lW 0247 EPL4013B
1llm 0247 EPWT3S
lllwo 0247 EPW013S
111~ 0247 EP*013B
1113Dc 0247 EPW13B
1?12W 02A7 EPW.G13S
111~ 0W7 EP!A.Ei13S
111~ 0247 EPL013B
11IWO 0W7 EPIA013S
111~ 0S47 EP&013S
111300 0M7 EPM1=
1172w 0U7 EPW12S
1112W 02A7 EPLA.G13S
1112W 0U7 EPLAG13S
1113W 0W7 EP!A.G13B
111~ 0M7 EPLA.G12B
111~ 0247 EPW013B
11lmO 0U7 EPLA.013B
lllm 02.37 EP!A.D13S
111~ 0W7 EPW.D12B

60188
50188
50188
5019D
5D8E2
6D3S2
50252
6W2
602E2
502E2

QE ~7w9
GE =TW9
QE s22E7ms
GE x?%700s
GP 22%7DDG
QP 32B27m
OP m7cQ9
GP 32sTD09
QP S2QE700S

ND2
Om

4,w
9.0s
42s
8.22
7.M
20,s8
1.81s
t ,s7
6.52
6,24
9,24
1.323
1.708
1,415
T,W
8.59
1,319
4.29
4.A3
2!,!23
1.202
1,6W
1.727
Sm
2.18
1.259
1.25
S3G
7.03
1,013
10.74
1.M9
5.14
2,W
4.7s
1,8TT
3.5
3,074
6,W
2000
72.s
25.0
12.5
0,s08
0.508
1.02
0,49G
0.492
0.W3
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52272
52273
San
522T3
52273
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SRS
SRS
SRS
sRB
SR2
SRS
SRS
SRs

o
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4 I.m
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4 I.m
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4 1,00
4 1.00
4 I,m
4 1.00
4 1.00
4 l,W
4 1.W
4 1.00
4 I.w
6 1.DO
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D 1 1.w
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D 1 1.w
D 1 1.00
D 1 l,w
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D 1 1.DD
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D 1 1.w
D 1 l,w
D 1 1.w
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D 1 1.00
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D 1 l.m
D t 1.w
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w
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Ls
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@
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Ls
Ls
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@lF-l*
MIF-lW
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tilF-134E
DD-CIF.lW
til$.lw
@lF-lM
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WIF.lM
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CGCIF.lM
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WIF-lW
CC-CIF-lM
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WIF-!W
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CO.CIF.!M
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tilF.lm
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Illm 0242
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1113DD oMa
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101?00 Ow 101200
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0
0
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0.01E17
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0.0s
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,2074
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0
0
0

52273
62273
62273
62273
62273
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0
0
0
0
0
0
0
0
0
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0
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lW
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lDD
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lDO
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>00
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10D
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522T3
62273
62273
52?73
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62273

SRB
SRS
SRS
SRS
SRS
SRB
SRB

0.0325
0.0231
0.02U
0.741
0,0297
0.242
0,0%1
0.0755
0.0322
0.052$

.0225

.0721

.1s55

.509
.0S13
.s2
.0731
.lU

Fco
EQ
FCQ
FCG
PCG
FCG
PCG

0,D25
0,0125
O,ome
O,lU
0.016S
0.137
0.0125
O,GU
0.0218
0.0225
0.0202
O.=
0.G3M
0.150
0.232
O,w
0,0243
0,074S

62273
52273
52273
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5HT3
Smn
62273
62273
62273

522T3
52273
52273
52273
52273
S22T3
622T3
522T3
62273
52273
52273

SRS
PCG
mQ
KG
PCG
=G
PCQ
FCG
PCQ

E
ma

,0701
,1091
,07s7
.131S
.1140
.603
.289
,1027
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.214s

SRS
SRS
SRB
sRS
SRS
sRS
SRS
SRS
SRS
SRS

52273
62273
62.?T3
522T3
522T2
62273
52273
622T3
622T3
522T3

0.0.21
0.0=
0.125
0,411
0.-
0.M18
0.125
0.0028

622T3
522T3
52273
S22T3
62273
522TS
52273
S22T3
62273
52273

.2088

.4n

.aE91

.0256

.W82
,0871
,539
.1W8
.2208
.4E

EG
PCG
FCQ
WG
me
WG
PCG
FCG
KG
we

0.0571
0.1s2
0,0?.s3
0,027
0,0244
0,D2x2
0.0916
0.0332
0.s82

SRB
sRB
SRS
SRS
SRS
SRS
SRB
SRB
SR2

0.213
0,02s5
0.W16
0.04M
O.DbQs
0,766
0,D230
0,1D3
0.116

62273
522n
62273
52273
62273
62273
62273
5UT3
522T3

0.145
0,M7
0,W52
0.0522
0.0278
o.~zo
0.066
0.D21S
0.0274

52273
52273
sun
52273
52273
52273
522T3
52273
622T3

O.m
0.D4D9
Owl 1
0.W7
0.187
Owl
0.022E
0,W22
0.0897

1.M
,W13
,1465
.0723
.427
.1021
,0S23
,103
,1881

0.116
-0.0175
O.oa
-0.0215
4.W2G
0.021
.G.W2
0.0127

PCQ
KG
ma
FCQ
FCG
Fce
PCQ
mQ

SRS
SRB
SRS
SRS
SRS
SRS
SRS
SRB

52273
62?T3
522T3
sun
62?T3
5Y2T3
522T3
6ZT3
522T3

D 1 1.w
0 1 1.00
D 1 1.00
D 1 1.W
D 7 ?.OD
D 1 t.DD
D 1 1.w
D 1 1.w
D 1 l.m

O.om
0.0101
4.0223
4.0227
.0.0072B
0.0202
O.w
0,W19
0,01w
.D,W2
0,0379
6s
O.sm
1,01
0.608
2.02
101
23.4
Iw
12D
744M
12.5
%7
1s2
724W
140
391
ICC
S.05
82.5
e.m

0.M22
0.150
0.D33$
0.211
O.W1
0.0523
0.030s
Owl
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52273
52273
522n
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522T3
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SRB
SRB
SRB
SRS
SRB
SRS
SRS
SRS
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SN113
SN126
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0.122
0.EG14
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,1183
,1575
.1079
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62273
522T3
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0,0509
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0.D267
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O,ow
0,0819
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EG
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MGKO
MQKQ
MGKG
MGKG
MGKG
MGKG

0.02S7
0.050.9
0.D515
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52273
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D 1 1.W
D 1 l,W
D 1 1.0D
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D 1 10.1
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D 1 10.1
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622T3
52578
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=72
5257S
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52572

GAMM 52273 SRS 100
lM D1 WELL 62273 SRS 100
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w 1.00 IC2 52S1S RWS 700
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3 SR
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SF
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0.723
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,.
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1.01
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0.221
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1102W 1314 710S00 1?0S00 1314 N
110800 1314 1108W 110200 1314 N
110S00 1314 11OSW 1108W 1314 N
lIOSW 1314 110800 1108W 1314 N
1108W !314 11OBOO110.900 1314 N
1108DD 1314 1108OD 110S00 1314 N
101~ m 1012w 1108w 1314 N
1012m _ 101W 110800 1314 N
1012DD - IOIW 1108W 1314 N
701200 OWO 101WO 1108W 1314 N
1012w ~ 101~ 110800 1314 N
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1012w ~ 1012W 1108W 1314 N
1012W - 1012DD 1108W 1314 N
1108W 1314 1108W 1108W 1314 N
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101200 ~ 101200 1108W 1314 N
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w

w
w
w
w
w
w
w
w
w
w
w
w
w
w
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1Wo
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IC2 52815
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52616

Rws lW
Rws Isa
Rws 100
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Rws 100
Rws Icn
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Rws Ica
Rws lCQ
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Rws 100

MGKO lc2 D 1 s.21
D 1 8,01
D 1 10.0
D 1 10.0
D 1 10.0
D 1 10.0
D 1 10,0
D 1 10.0
D 1 10.0
D 1 10.0

ASE3726N
GE 100D127Z8
GE 1W0127=0
GE 1m127229
GE 1sc012T229
QE 1DCQ127220
GE 1~127~
GE 10W12723D
GE !~1272W
GE 1~12nw
QE l~12T291

IC2
62570
S2578
S257S
6257S
62578
52578
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62572
62570
52579

MGK@
MGKQ
M13KG
MQKG
MGKQ
MGKO
MGKG
MGKG
MGKQ

ICI
IC1
IC1
ICI
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IC1
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2A SR
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.7W
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M
4
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Rws 700
Rws 100
Rws Iw

D 1 10.1
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GE 1~1272W

2D 0SN4TE 1,12
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AC5TOT
ASTOT
BATOT
BE70T
CDTOT
CRTOT
NITOT
PBTOT
SSTOT
SETOT

TLTOT
V70T
ZNTOT

0.W529 0.059 0.514
5.94
1,15
1,-
0.971
1.2.4
4,9s
3.92
2,02
1.72
2.01
2,07
1.81
0.m2
O.om
0.0S08
0,224
0,m549
0,0235
0.75
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0.0249
O,lm
1,72
O,lw
0.056
0.S14
O,wz
0,050
0,0417
0.223
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0.025s
8.67
50.2
0.050
0.100
1.74
0.1t9
0,050
0,356
o.mz
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o.o.io5
0.227

0.00E91
0.0232
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49,9
0.650
o.tm
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0,111
O,m
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0.m2
0.050
0.927
0.2s0

0,050
0.0120
0.0162
0,950
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0.0%
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1.s2
o,mz
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0,0516
0.ss6

O.OGJ
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O,lw
0.670
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MGL
MQL
MGL
MGL

MGL
MGL
MGL
MGL
MQL
MGL

MGL
MGL
MGL

MGL
MGL

MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL

MGL
MGL

MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL

MGL
MGL

MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL

MGL
MGL

MGL
MGL

MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL

MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
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MGL
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o.m
o.m
O.m
O,w
O,m

0.s0
O,ca
0.OD
o.m
o.m
O.cm
O.ml
O,w
o.m

0.s0

0.00
O.w
o.m

o.m
O.w

o.m

O,w
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O.w
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0.02
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o.m
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0.60
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0.60
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w 1.W
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w 10.0
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10 l.m AS9S~
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10 l.m A29s736N
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10 l.m -m
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to l.m AB9279BN
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~%10 1.W AE93~ 0
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10 1.m AG23796N
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&
o

10 1.W A~N o
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10 f.m A09379BN .E
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1010.0 ~
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10 1.m ~79BN ~
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sS9-1-T

623-1-T
sl-T
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w-!.T
SS9.1-T
623- I-T
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669-1-T
669-1-T
689.1-T
w-1-T
669-1-T
--1-T

SsQ-1+
629.1-B
wl-B

Sm.1-a

6s9-1-s
@%l-B
Sso-1.s

6m.la
669-1-S

639-14
6s0-1 -0
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6s9-1-s
BBS-1-B
669-2-T
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629-2-T
SS9-2.T
669-2.T
-2-T

669-2-T
689-2-T

689-2-T
6E9-2-T
6s9-2-1

629-2-T
=2-1
-2-T
SW-z-s
W-24

6ss-2-s
639-2-B
6ss.2-s

63s-24
669-2-B
Smzs
W-24

6s9-2-B
529-2%
609-2-s

6W-2-S
w-2-B
6*1-T
6S1.T
WI-T
WI-T

395$-T
3%.1-T
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696-1 -T

6m-1-T
696-1-T
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6*1-T
696.1-T

6951-T
696-1 -B
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6361-8

69S-1=
696-1-B

69E1*
693-1-B
60B.1-B

606-1-s
6EIS-1-B
496-1-s

WI-s
-1-B

6951-B
693-2-T
696-2-T

101260 WOO 1019W 1- 1W5 EPA1311
101~ ~ I019W 1- 1S45 EPA1311
101266 60W 10t~ 1- 1S45 EPA1311
1012UO 6666 101~ t- 1S45 EPA1311
1012W 6M0 1019301- 1s45 EPA1311

101200 _ 1019W lLGOOO 1345 EPA1311
10IWS - 101W 1G3CiU 1645 EPA1311
1012Ul ~ 1013VJ lGSCQO 1345 EPA1311
1012CO - 1019W 1- 1S45 EPA1311
101~ _ 101~ 1030D0 1345 EPA1311
101260 WW 101~ 1W600 1645 EPA1311
101260 ~ 101~ lWOOO 1W5 EPA1311
1012W ~ 1019GJ !- 1S45 EPA1311
1012G2 ~ 1019W llO1m twO EPA1311

1012GI m lo19m 1- 1s45 EPA1311
1012w ~ 1019M 120cc0 1=5 EPA1311
1012W _ I019C0 1- 1S45 EPA1311

101~ WJ9 1019W 1G3GYJ 1645 EPA1311
101260 6W0 1016U9 1-1645 EPA1311
1012696000 101~ 1OSJG-71U5 EPA1311

1012W m 1019W lomm lM EPA1311
101~ - 101W t- 1345 EPA1311
101220 ~ 1019W 1-1645 EPA1311
1012W ~ 101~ 1-1645 EPA1311

1012W 66SiI 1019GJ 1-1645 EPA1311
Iolmo mm Iolm 1- 1s45 EPA1311
1012W ~ I019GJ 1626M 1S45 EPA1311
1012w m 1019w 1101W lSW EPA1311

1012CO ~ 101920 t- 1645 EPA1311
1012UO ~ 101~ 1- 1645 EPA1311

101260 mm 1019m lmmo 1s45 EPA1311
101WO 6030 101W 1026OO 1s45 EPA1311
101~ ~ 101~ IWUW 1W5 EPA1311
10!~ ~ !O\~ 1- 1s4S EPA1311
101~ ~ 1019su 1-1645 EPA1311

1012W _ 1019SU 1- 1345 EPA1311
1012606000 101W 10S000 1S45 EPA1311

1012W ~ 101~ 163600 13.45 EPA131t
1012W ~ 1019GJ 1- 1345 EPA1311

101~ WW 1019W 103DW 1S45 EPAt311
1012000006 101~ 1G36W 1345 EPA1311
1012oG ~ 101~ llO1m 1SS0 EPA1311
101~ 6000 101~ 163C00 1W5 EPA1311
101~ ~ 101~ !- 1S45 EPA!311
101~ _ 101~ 1-1645 EPA1311
101~ ~ 1019CO 102COO 1S45 EPA1311
101266 66W 1019W 103COO 1S45 EPA1311
1012UEI 60M 101900 1= 1S45 EPA1311
101~ GJOLI 101~ 1020D0 1645 EPA1311
1012W C22M 101~ 1- lM EPA1311

101~ ~ 101~ 1-1345 EPA1311
1012W mm 1019m lmoco 1345 EPA1311
101WO 6060 1019W lmom 1s45 EPA13il

101260 _ 1013w 102D00 1645 EPA1311

lolm m 101WO 1m6m tM5 EPA1311
101~ OCW 101~ 1101W 1626 EPA1311

lolm mm 1019m 123CW 1345 EPA1311
101~ ~ 101900 10SG3O 1S45 EPA1311
10!S6LI 60D0 101920 1D36W 1645 EPA1311

tO1~ ~ 101~ 163cw 1w5 EPA1311
101~ ~ 101~ 1-1345 EPA1311
101SS0 0066 1019W lWOW 1S45 EPA131f
1012606000 101m 1-1345 EPA1311
101300 ~ 101~ 1G3C00 1345 EPA1311

lolsca m lolsm 1620W 1M5 EPA1311
101SW ~ 101W 1- 1W5 EPA1311
101~ ~ 1019CO lCGCCO 1W5 EPA1311

101~ ~ tOIWO 1620W 1S45 EPA1311
101~ ~ 101SW 16S660 1M5 EPA1311
101~ ~ 101960 I1OIW 16W EPA1311
1013M _ 1019W 103CW 1345 EPA1311
101~ 6600 101~ lWOM 1645 EPA1311
101SM ~ 101~ 1- 1645 EPA1311
1013CO SOW 101~ 1-1345 EPA1311
101~ ~ 101~ t- 1S45 EPA1311
101~ ~ 1019W 16WW 1S45 EPA1311
101SCCI~ IO!W 1- 1645 EPA1311
101~ ~ 101~ 1- 1M5 EPA1311
101SW CCW 101~ 1G36GJ 1345 EPA1311
1012CQ ~ 101~ 1- 1345 EPA1311
tO1~ ~ 1019G7 1G36W 1645 EPA1311
101~ _ 1019cO 1CGGJ6 1S45 EPA1311
101SW 00W 101m 1-1345 EPA1311
IOISW m 101w llO1m 1s20 EPA1311

101SW _ 101900 lWCW 1645 EPAIS1l
101S60 GJW 1019W 103000 1S45 EPA1311

111~ 1s32 EPAw1oB
1119m 1352 EPAB61oB
I1lWO 1352 EPABo1oB
lllwO !352 EPA661oB

111~ 1252 EPASO1OB
1119001352 EPAw1oB
1119m 1s52 EPAB616s
111~ 1352 EPA601oB
llt~ 1252 EPAWIOB
11192.) 1352 EPA661OB
111~ 1352 EPAmlOB
1119691352 EPAB61oB
1119D0 1362 EPA661oS
116S00 1225 EPA7470A

1119001357 EPASO1OS

lfl~ 1257 EPA601OB
1113W 1357 EPA661oB

111~ 1357 EPAW1OS
11t W2 1357 EPAW1OS
111~ 135T EPA601oS

II IWO 1357 EPAmlOB

111~ 1257 EPASOtOB
111~ 1257 EPAW1OS
111~ fS57 EPAB61OB
1tl~ 1357 EPASO1OB

1113c0 1357 EPAS61OB
111~ 1S57 EPA661OB
11G360 1226 EPA7476A
1119w 146S EPAW1OS
lllm 1462 EPA6D1oS

1119c0 1463 EPAW1OB
tllow 1402 EPABo1oS
111930 f4G3 EPABo1oE
111933 140S EPA6G!6S
1119ccI 14CG EPA@lOB

lllm 14W EPA661oB
lllsm 14G2 EPAB61oB
1119601462 EPA6D1oS
lllm 14CG EPAw1oB

lllm 14G2 EPAw1oB

llt9c0 1420 EPA661oB
11@ 12S2 EPA7470A
1119w 1403 EPASO1OB
111830 1402 EPA661oB
1119m la EPAmloB
1119w la EPAmloB
111~ lW EPAW1OB
111903 146S EPA661OB
111~ 1466 EPAW1OB
1119w 140S EPASO1OB

111930 lm EPA661oB
IIIOVJ t~ EPAw1oB
lllm lm EPAw1oB
1119sI2 1466 EPAW1OS

111900 140S EPAGJ1OB
1Imm 12s2 EPA7470A
lfl~ 1414 EPAw1oB
111~ 1414 EPAW1OS
1119w 1414 EPA661OB

111~ 1414 EPA691oB
111~ 1414 EPAB616S
1119u0 1414 EPA601OB
111~ 1414 EPA6TI1oB

1119001414 EPASO1OB
111~ 1414 EPASO1OB
1119661414 EPA6010S

lllwo 1414 EPASO1OB
11196o 1414 EPASO1OB
111~ 1414 EPAWIOB
* lmm 1224 EPA7479A
1119W 1419 EPAS61OB
1119S0 1419 EPA601oB
1119u0 1419 EPA661oS
1119W 1419 EPASO1OB
ltl~ 1419 EPAw1oB
lllm 1419 EPA691OB
lllwO 1419 EPA661oB
lllm 1419 EPA691oB
1119M 1419 EPAWtOS

llln 1419 EPAW1OB
111~ 1419 EPAB61OB

111* 1419 EPAB61oB
112000 1s99 EPAmloB
1lmm 1240 EPA7470A
111~ 1425 EPAmlOB
111~ 1425 EPA601oB

W29 GE =35661
56629 GE 23U_1
56329 GE SS055001
56B29 GE 23655601
52629 GE 3s6W1

~29 GE 23055WI
Wn GE 3W5~1
mm GE SS25~l
50s29 GE s365~l
mm GE 23655291

5C629 GE *5~1
=’W GE ~5~1
5S629 GE BS65~1
w29 GE s3655661

~29 GE 33055002
50S29 GE sW55C02
56B29 GE 22055CQ2

52429 GE 3365~2
50i29 GE ~55CQ2
~29 GE s365~2

w29 GE 23055002
50S29 GE s3625202
56629 GE s39~2
5c623 GE 33655GJ2
5G329 GE sW5~2
*2B GE W55C02
~29 GE 32655W2

56S29 GE 23055662
5062s GE s36_
5u329 GE ~5_
56B29 GE 2s055W3

m29 GE W55003
5W29 GE 3395GYJ3
=% GE W5~3

56329 GE SW32DD2
3G3m GE ~5*

52629 GE 23055W3
62629 GE 3W5~3
mm GE SS055W3

50329 GE 23053C02
~29 GE 22055W2
~29 GE ~5~3
*E9 GE 2W55W4
59629 GE 221)5~
5D52s GE 336-

~29 GE =Z5GJ4
G3629 GE s305-
50629 GE 3365-
*23 GE 3s655204
~29 GE 2W55S04
59329 GE 33055C04

~29 GE 230_
50S29 GE 3205_
W29 GE =55~

~29 GE 220S=
~29 GE SS055604
50629 GE 330E5C05
=29 GE ~5~5
W29 GE 3s65~5

5W29 GE 23055W5
52629 GE =55205
50S2S GE s3655605
~29 GE 32655005
36B29 GE 23055W5

50629 GE ~55GJ5
=29 GE SS65=5
32629 GE 23055C05
5s629 GE 2s055035
%29 GE 23055605
m29 GE 2365W05
=29 GE 230=
56629 GE S305W06
5c6m GE SS655206
~29 GE 3s05=
=Z9 GE ~5-
~~ GE 336=
~29 GE s3655036

5W29 GE 23955GJ6
5W29 GE ~5=
566s3 GE SS65=
EQ629 GE ~~

WS29 GE 236-
=22 GE 23fJ5GW6
W629 GE SS655W
50329 GE SSD5~7
mm GE ~5W7

0,0257 0.926
0.m74S 0.056 J I
0.20474 0.056

TRACE2
TRAE2
7RACE2

TRACE2
TRACE2
TRACE2
TRACE2
~CE2

Owl 0,0%

0.0102 0.050
O.mm 0,0=
0.0162 0.05a
0.63430.1m
0.02s 0,05D
o.ams o.lm
O,mm 0,0=
0,0209 0.059
O.m 0.662 u

0s0529 O.ow u
0.9257 0.050 J
0,m742 0.050 J

0,w474 0.0% J
0.-1 0.02Q J
O.OIGS 0.0=

0.CO09 0.0%
0.01 S3 0.05o J
0.0242 o.lm u
0,0236 O.ow

9.6392 o.tm
0,2039 0,050 u
0.G2SS oaEu

O.mm O.mz u
0.90529 0.0% U
0,0257 0.052 J
o,m74s 0,056 J

0.20474 O.OW J
0,w33t 0.050 J
0.0120 O.ow

O.mm 0,03D
0.01s2 0,050 u

0.W43 O.lCQ u
0.6226 0,050
0.~3 0.1 W

0.6DSE O.om u
O,mm 0.056
O.cms 0,962 u
0,m529 0,050 u

0.0257 0.051 J
0.w74S 0.0= J
0.66474 O.OW J
o.~1 0.0% J
0.0166 O.ow
9.mm 0.059
0,0162 0,050 u
0s?243 O.lw u

0.0226 0.02a
0.cG92 0. I m
0.- 0.056 u

O,m 0.050
O.mm 0.G22 u
o.m5x o.om u
0.6257 O.0~ J
9.m74s 0.050 J

0,20474 0.030 u
0.CC631 0.0= J
0.01 m 0.050 J

0.02s9 0.0% u
0,01 S2 0.056 J
9.m43 o.lm u
0.62s6 o,05a u

O,mw 0.160 u
o,mm 0.050 u
0.WS9 0.0=
0.60G2 0.662 u

0.w529 O.OW U
0,G257 9.956 J
o.m746 0,056 J

o,m474 0.050 u
0.GJ631 0.05cI J
0.01 Lm 0.05a
0.6s69 0.0%
9.0132 0,050 U
0.0242 0,190 u

0.D236 0.050
0.6293 O,lGl J
0.ms9 0,050 J

0,0778 0.166 U

TRACE2
51690
5169D
51662

AGTOT
ASTOT
BATOT

BETOT
COTOT
CRTOT

TRACE2

7RAcE2
TRACE2
TRACE2
TRAcE2

TRACE2

TRACE2
TRACE2
TRAcE2
TRACE2

TRAE2
TWCE2
MER179

51S3Q
516W

51690
51690

.516W
516W
516W
516W

51699
51690
51690

51SS2

PBTOT
SSTOT

SETOT
TLTOT
V70T
ZNTOT

HGTOT
AGTOT
ASTOT
SATOT

SE70T
CDTOT
CRTOT

N170T

TRACE2

TRA-2
mcE2
mcE2
TTL4CE2
TRACE2

51690
51S90
51690

51690
51693
5169u

PBTOT

SBTOT
SETOT

7LTOT
v70T
ZNTOT
HGTOT

TRA~2

TR4=2
TRACE2
TRACE2

TRACE2
MER179

51690
516W
5169LI

51690
51690
51662

AGTOT
ASTOT
BATOT

TRACE2
TRACE2
7RACE2

51690
51690

516W
CDTOT
CRTOT
N~OT
PBTOT
sBToT

SETOT
TLTOT
V70T

ZNTOT
HGTOT
AGTOT
ASTOT
BATOT

BETOT
COTOT
CRTOT
NITOT
PBTOT

SBTOT
SETOT

TLTOT
VTOT
ZNTOT
HGToT

AGTOT

516W
TRACE2
TRAm2

TRAE2
TRACE2
TRACE2

7RAcE2

516W
51690
516W

51696
51S9U

TRACE2
MER179
TRACE2

TRACE2
TRAE2

TRACE2
TRACE2
TRACE2
TRACE2

7RACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2

MER179
TRACE2

5162Q
51S62
516W

51690

51690

516S0

516W
51sm

5163Q

51690

516KI
51662

51SW
ASTOT
BATOT
BETOT
CDTOT

CRTOT
NITOT
PBTOT
SBTOT
SETOT
TLTOT
V70T
ZN70T
HGTOT
AGTOT
AsToT

TRACE2
TPACE2
TRACE2

TRACE2
TRACE2

TRAm2
TRACE2

51690

51690
51690
51690
51690
51 SW

51699
516W
516W
516S.J
516W
51662
516Si)

51696

TRACE2
TRACE2
TR4cE2
TRACE2
MER179
TRACE2
TRACE2

O,W 9.662 U
0,m529 O.om u
0.0267 0.056 J I

PaLTn1 of 3



WSRC-TR-2000-O0523, Rev. O
A2-107 I

o ,Y .

8-z*.-m-mm

888888888888888888888 88888888888888888888888 8888888888888888888888 888888888888888;8~88
Oo’ao.ooaotiaa Oaaoo.aooooa 00000060000’ 0.0060000600. 00060060000. Ootiadoaooati Oo.tioaooao.o.ci Oao.dam-w;

mmmmmmmmmmmu mmmmmmmmmmmm m.zmmmmmmmmmm mmm<mmmmmmmm mmmmmummmmmm mmmmmmmummmm mmmmmmmm.nm.nm mm
0000.000000 goooooooooo 00000000000 00000000000 00000000000 00000000000 00000000.00 00.00=00.----,-- -----
88888888988:55$5555555 555s5555555555555:555 5555555555:555555555E555S 555559555555555s55<<<<<<<<<<<<<< <<<<<<<<<<<<< <<<<<<<<<<<<<<<<<<<<<<<<<< <<<<<<<<<<<<<<<<<<<<<<<<<4 <<<<<<
%%&&&LL&LLLL LLLLQ.LO.LLLU.L LLLLL&L&LLLL LLLO.LLLO.L&LL LLLLL&&LLLL. &LLLLL&O.&LLL LL&aLLLO.n.LLL LL
Wulwuwllluiuluuu!w Uuuuwluulwu!uwu Ulwwuwuululluulww Uwuululuuuuwluul WUIWUUUU.UJUJUU Uul.wuluwullu.ulu Uwululululuuluululul u.



m542Ldm

w 10.0
w 10.0
w 10.0
w 10.0

w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0
w 10.0

w 10,0
w 10.0
w 10,0
w 10,0
w 10.0
w 10.0
w 10.0

w 10.0
w 10,0
w 10,0

w 10,0
w 10.0
w 10.0

w 10.0
w 10.0
w 10.0

w 10.0
w 1.00
w I.m

w I.m
w l.m

w 10,0
w 10.0
w 10.0
w 10.0

w 10.0
w 10,0
w 10.0
w 10.0

w 10.0
w 10,0

w 10,0
w 10.0
w 10,0
w 1.60

51690
51690
51690
5169D
51690
5169D
51690
51690

RhU 0
RW O
RMJ 0
RM2 0

RM2 0
RMJ o

RW 0
RMJ 0

RW 0
Rhu 0
RW 0
RMJ O
RMJ 0
RMI O
RMJ O
RMJ 0

RMJ 0
RMJ O
RM2 O
RtAJ 0
RW 0
RMJ 0
RMJ 0

RMA 0
RMJ 0
RtAJ O
RMI 0

RMJ O
RMJ 0
Rhu 0

RMI 0
RW O
RhU O

Rhu 0
AW2 O

AW2 0

AW2 O
AW2 0
RMJ O
RtAJ O
RMJ O
RMI 0
RW O
RMJ O
RMJ 0
RtAA 0
Rh4J O
RMJ O
RMJ 0
RMJ 0
RN 0

AW2 O

8 1.00
a 1.60
8 t.m
8 l.m

6 1.00
6 f.m
6 1,00
8 t.m

8 l.m
8 l.cm
8 1.m
8 1.00
8 1.m
a 1.00
8 1.60
8 1.m

6 1.00
8 I.m

6 1.00
8 t.m
8 1.m
6 l,m
8 t.m

8 1,00
6 1,00
8 1.00
8 t.m

8 1,00
6 l,m
8 l.m

8 1.OJ
8 ~.W
8 l.m

6 1.00
4 10.0
4 10,0

4 10,0
4 10,0
8 1.m
8 1.m
8 t.m
8 1.00
8 1.00
8 1.m
8 t.m
8 1.W
8 1.W
8 I.m

6 *.W
6 1.OU
6 t.m
4 10.0

Asm796N103cW 1S45 lCGOOO 103000 1S45 EPA361OA

IW099 1W5 1- 1- 1S45 EPA261OA
1- 1S45 103ODO 102QOO 1S45 EPM1OA
1- 1W5 1026061- 1S45 EPA261OA
1CG600 1S45 1- 102000 1S45 EPA2DIOA
102OW 1245 1- 10BDOO 1S45 EPAsD1OA
t- 1S45 1-1- 1S45 EPA201OA
1-16451- 1- 1645 EPA201oA
101m w I019w 1- 1=5 EPM1OA
10126o 00W 101~ 103OM 1S45 EPA301OA
lot~ ~ 101m 1- 1s45 EPA3U1OA

101W ~ 1019W 1- 1S45 EP@lOA
101~ ~ 101~ 1- 1S45 EP~fOA
1013oO OOM 101~ 102OW 1S45 EPA2D1OA
101200 ~ 101QJO 102000 1S45 EP~lOA
1012006000 1019CQ 1020901645 EPA261oA
1012006000 101SW 102699 1S45 EPA2Q1OA
101200 00D9 1016W 102CO9 1a5 EPA3LI1OA
101~ 0000101962 lWOOO 1S45 EPA301OA
1012W BSC19101~ 1- 1S45 EPA301OA
101~ ~ 101~ 1- 1S45 EPA301OA
10120J - 101~ 1- 1S45 EPA301OA
tolzm - 101~ 1- 1s45 EPA3010A
1013w ~ 101~ 1- 1S45 EPA301oA
101m ~ 101~ 1D2CW 1S45 EPA361OA

101~ ~ 10t~ tCGCCO 1S45 EP~lOA
101~ ~ 101’SW 1- 1S45 EPA261oA

101~ 6090 I019W 1- 1S45 EPM1OA
101~ 6009 101W2 1- 1S45 EPA291OA
1012Bo 0J60 101~ 1- 1s45 EP=tOA

IO12m 6m0 1019Bo 1- 1s45 EPA201oA
1013s6 - 1019001- 1s45 EPA201OA
101260 60W 101~ 193U90 1S45 EPAw1OA

1012000990 101~ 1- 1S45 EPAmlOA
1012o0 m 1019cG llO1m 1E3D EPA7470A
101~ 0000 1019Bo llO1m 1620 EPA7470A

llO1m IB30 llolm llO1m IM EPA7476A

110160 162Q IIOICO llOlm Iwo EpA7470A
1- 1S45 102BOJ lm 1S45 EPA3U1OA
1- 1S45 Im 1- 1S45 EPA3U1OA
1- 1S45 1-1- 1S45 EPMIOA
1- 1W5 102CW 1- 1S45 EPA361OA
1020m 1s45 1W2W I02CC0 1e45 EPA201oA
1- 1S45 1- 1- 1M5 EPA201OA
1- 1S45 t- 1- 1645 EPA201OA
1- tu5 1- 1- 1s45 EPA2D1OA
lmcm 1645 1- 1- 1245 EPA201oA
1- 1645 1- 1- 1W5 EP~lOA
1- 1S45 103OW 1- 1S45 EPA201OA
1- 1s45 1- 1- 1S45 EPA201OA
1- 1S45 lCGODO 162030 1S45 EPA201OA

t109m lmn tlO1m 4101m 163a EpA7470A

111999 12E9 EPAW1OB

1119w 12% EPASO1OB
111~ 12= EPA601oB
1119w 1256 EPA661OB
1116001256 EPAw1OB
111~ 1256 EPA601OB
11192o 1256 EPABO1OB
ltl~ 12W EPASD!08
111~ 14= EPASO1OB
111~ 1452 EPAW1OB
111~ 14W EPAmtOB
111~ 14= EPAw1oB
111930 14= EPA501oB
1119LU 1456 EPA601oB
tll~ 1456 EPAB61oB
lt19B0 14% EPABO1OB
111~ 14= EPASOIOB
1119301456 EPA661OB
1116w 14= EPABo1oB
111~ 1456 EPA601OB
lllm 1456 EPA601oB
11 f~ 1504 EPA6010B
11t9m 15o4 EPA601oB
1119w 15G6 EPAW1OB
111~ 1504 EPAW1OB

llt~ 1504 EPABO1OB
111~ 15o4 EPAWIOB

111~ 1506 EPASO1OB
111~ 15o4 EPASD1OB
111~ 1524 EPAw1OB

1119w 1s74 EPAw1OB
111~ 1504 EPAW1OB

lllm 1564 EPAWIOB
1119co 15o4 EPAw1oB
1lCGW *246 EPA7470A
11G3m 12W EPA7470A

1IW 1215 EPA7470A
1Im 1221 EPA7470A
lllsW lW EPAW1OB
111~ 1262 EPAEo1oB
111~ 15u2 EPAw1oB
I1lWI lW EPA601OB
lllm 1202 EPAw1OB
111~ 1W2 EPA601OB
111~ 1~ EPAmlOB
111900 lm EPA691oB
1119w 1202 EPA601OB
1119D0 im EPA691OB
1116c0 lm EPA601oB
111~ 1202 EPA601OB

111~ lm EPAW1OB
11mm 1223 EPA7470A

51161 GE 1000123124
51161 GE 1W0123124
51161 GE 10DDt23124

51161 GE 10W123124
51161 GE 1W0123124
51161 GE 1000123124
51161 GE 1~123124
51161 GE 1~123124
51161 GE t000123125
51161 GE 1000123125
51161 GE 1~123125

51161 GE 13W123125
51161 GE 1~123125
51161 GE 1~123125
5*161 GE 1~123125
S116t GE 1~123125
51161 GE 1~123125
51161 GE 1W0123125
51161 GE 10WI23125
51161 GE 10DO123125
51161 GE 1CO0123125

5f161 GE 160.T123126
51161 GE 1600123126
51161 GE 1~123126

51161 GE 1699123126
51161 GE 1699123126
51161 GE 1609123126

51 i61 GE 1000123126
51161 GE 1~123126
51161 GE 1~123126

51161 GE 1200123126
51161 GE 16C0123126
51161 GE 1602123126
51161 GE 1600123126
51164 GE 100Dt23139
5!164 GE 10DOI2314O

511S4 GE 1~123141

51164 GE !COO123142
51161 GE 1~1231W
51161 GE 1~1231S0
51161 GE 1W123160
51161 GE 1~1231B0

51161 GE 1~123160
51161 GE 1~123160
51161 GE 1CC9123160
51161 GE l~1231m

51161 GE lCCOf23160
51161 GE 1~123160

51161 GE 1~123160
51161 GE 1~1231SLl

51161 GE 1LS0123160
51164 GE 1~123161

2D
2D

CRTOT
NITOT

0.01 w 0,050
0.- o.05a
0.01s3 0.0=
o.mu o.lm
0.6236 0.050
0.cQ93 o.lm
0.ms9 0.059
0.0289 0.OYl

4,99
1,97
4,93
1,99
0.985
1.93
2.02
1.92

0.522
5.02
1,W
1.88
O.m
14.6
1.2.0
3,92

2,m
1.BO
1.99
2,05
1,94

0.519
5.M
1.17

1,W
0.W7
14,6

16.0
3,93
2.05
1.n

2.02
2.05
1.95
0.02iJ7
0.0207

0.W2
0.0182

0.446
4.37
B.98
1.73
0,ss3

4,46
1,76
4,39

1,79
0,877

1,72
1,81
1,71

0.019

MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL

MOL

5,s0
2.m
5,m

2.m
I .m
2.m
2.m
z.m
Osm
s.m
10.0
2.30
1,m
5.3il
2sm
s.m

2.m
I .m
z.m
z,m
z.m
Osm
5.m
10,0

2,00
1,W
5,m

2.m
5.m
z.m

1.m
2.m
2.m

z.m
0.020
0.026

O.m
0.026
Osm

5.m
10.0

2.m
I .m
s.m

2.W
5.m

2.m
1.m

2.m
z,m
2.m
O.om

LE
LB
LB

99
99
99
99
97
101
96
164

TRACE2
TRACE2
TRACE2

2D
2D
2D
20

sBTOT
SE70T
TLTOT

LB

LB
LO
LB
LS
6-MB
-RAo
69WFLAB
WPAB
69B.GMB
69B.GRAB
69B.GRAB
6S2-GRA6
m5GRAE

6-RAS
69B.GRAB
B9B.GRAB
B9B.GRAB

.2tiRAB
wRAB
6-RAG
8-RAB

696-GRAB
6m-GRAB

69MRAB
6WRAB
6mGi7AB
692-GRAB
WRAs

6MRAS
666-GRAB
6mGRAB

TRACE2
TRACE2
TMCE2
TRACE2
TRACE2
TMCE2

TR4cE2

AB927E6N
AB627s6N

Am=

2D
2D ~OT
2A AGTOT
2A AsTOT

BATOT
BETOT
CDTOT
CRTOT
NITOT

0.00529 0.0%
0.0257 9.0%
o.m74s 0.050

S!63Q
tm
7

51690
51660
51699

A*N
AB93N
AB937C6N
AS927S6?4
AB92796N
ASB2~N

AB927B6N
ABWM
A~~
AB837s6N
ABs37s6N

2A
94
94
96

99
76
Iw
102

96
102
95

lW
lm
B
94
94

09

lm
76
102
101

96
102
96
101
101

91
90
86
w
B7
8a
89
66
8B
90
88
66
91
85

95

2A
2A
2A

0.~74 0.050
Owl 0,05LI
0.0106 O,osa
0.om9 0,0=
0,03s2 0.056
0,0242 o.tm

0.62s 0,050
0.m92 0.lm
o.m59 0.052
0.02s9 0.050
O.mszu 0.050
0,0257 0.0%

o.m74s O.OW
0,00474 0.0=
o.m621 O.ow
0.01 w 0.050

O.azou 0.0=
0.01 m 0.050
0.0242 0. I m

0.0226 O.osl
0.0293 0.1 m
0.m89 O.osl
0.02s9 O.ow
O.ooim O,mz
0.ooOs O,sm

0.0026 0,302 u
O.m 0.C02
0.W529 0.OW
0,0257 O.OEU
0.m74s 0.050
0.~74 0,050

0,30631 0.0%
0,0106 0.059
O.mm 0.0%
0,0162 0.050
0.6242 0.lm
0,0226 0.0%

0.c092 0.lm
os0s9 0.050
O,mm 0.056

O.m O,w

MGL
MGL

MGL
MGL

TRACE2
TRACE2
TRACE2
TRACE2
TRACE2

TRACE2
TRACE2

516W
51690
516W

2A
2A
2A
2A

PBTOT
SBTOT

SE70T
TLTOT
V70T
ZNTOT
AGTOT
ASTOT

MGL
MGL

MGL
MGL

516W
51690
51690
51690

516W
616W

516W

2A
2A
2A
2B

MGL

MGL
MGL
MGL
MGL
MGL
MGL

7RACE2
TRACE2
TRACE2

2B
20 BATOT

20 BETOT
2B CDTOT

CRTOT

TRACE2 S16W
TRACE2

TRACE2

TRACE2
TRACE2
TRACE2
TRACE2

51660
51699

616S.2

2B

2B
2B

N170T
PBTOT
SSTOT

MGL
MGL
MGL

MGL
MGL
MGL

51699

51690
51690

AB927B6N

AB9279BN
Am27mN

A2s27MN
ABW79BN
AB82~
AB93~N
ABQSW

AS93~N
AW~

2B

20
2B
2B

SETOT

nToT
nOT

TRACE2
TRACE2
TRACE2
MER179

516KI
518932B

2A
2B

3

2D
2E
2E

HGTOT

HGTOT

HGTOT

MGL
MGL

MGL
MGL
MGL
MGL
MGL
MGL

MER179

MER170
MER179

516S2

51662
51662

-RAE

LB
LB HGTOT

AGTOT
ASTOT
BATOT

2E BETOT

2E CDTOT
2E CRTOT

NITOT

LB
LS
LS
LB

TPA~2
TRAE2
TR4cE2
TRACE2
TRACE2
TKACE2
TRACE2

51696
516W
516W

ABSS796N
Am37mN
AB93736N
Am27%N
AB637S6N
ABS3766N
AB93M
Ao92m

2E

MGL
MGL
MGL
MGL
MGL
MGL
MGL

LB
LB
LB
LS

516Sil
516W
51690

2E
2E

2E
2E

PBTOT
SBTOT
SE70T
nToT

LB
LB
LB
LB
LB

18

TRACE2

TRACE2
TRACE2

51690
51690
51690

AB62~N
AB9279BN
AB9279BN

2E
2E V70T
2E ZNTOT

2E HGTOT

MGL
MGL

MGL
TRACE2
MER179 51662

o
Paw 3013
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GEN=4L ENG~E~G L~B~WTORIES

RADIOA~ NrATER.L%L M~ORY SKEET

PLE.%SE A~ACH APPLICABLE RADlfjLOGiCAL OOcUhlWATION

SWPLE DATA .A~ACHED ICIRCLE O-NE) YES @

RECEIVED BY: LSD ‘“’- DATE RECEIVED: f~l(~ Idb

TOTAL NUNIBER OF C(),NTAINERS: )’7

Q
DOUATOMIC ENERGY Acr SAIMPLE? ES ~ ‘O’””’:- -

TOT.AL ACTIVITY: TRITIUM:

GEL RECE1~lNG DATA

CLIENm

‘~%~ / L(<m= Uat<

CLIENT ID NUMBES I

See CkA—
LIMs ID NUMBER: I

I
I

kl.%x]M UNI R+D LEvE~ ON CONTACT
(mR/hr)

dQ, ~

ALPHA SURFACE CO~WA,M I,NATJON
i. ..

@9 (CIRCLE ONE) FRISWSWIPE

B ETA GAIMNIAsURFACE
CONTAMINATION cq)a

(CIRCLE ONE) FRISK~S”WIPE

RAD LICENSE SERIAL ~UNIBER:

REYI E\VED .AND APPROVED: DATE:

..
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SAMPLE RECEIPT REVIEW
Date 10/(4 IOU

Received by Lm

,,
SAMPLEREVIEWCRITERIA YES NO NfA COMMENTS/QUALIFIERS

1 !Were shiggina containers received intact and sealed? If no, notify the Project Manager 1.11

2 lWere chain of custody documents included? ,, l.> I I

S lShiPping container temperature(s) checked: l., I I

4 Is temperature documented on Chain of Custody
\,ll~Jm

‘,. & 4 d.

5 Was shipping container temperature within specifications (4 +1-2 C) If no, notify Project Manager ./

6 lAre any of the samples identified by the client as radioactive? l.. I I
Were the samples screened for radioactivity? /

Were the screening results <= background? If results are> background inform RSO /

7 Were chain of custody documents completed correctly? (Ink, signed, match containers) /

8 Were sample containers received intact and sealed? Ifno, notify the Proiect Manager ./

k
9 Were all sample containers properly labeled?
— d

10 Were correct sample containers received?
. d

11 Preserved samples checked for pi-i? J

12 Were samples preserved correctly? If no, notify Project Manager /

13 Were samples received within holding time? If No, notify Project Manager
1 /

14 Were VOA vials free of headspace? J

15 ARCOC#
I I I I

16 SDG#
n {WT 1

PM(A) Review A*L

Date Reviewed: \&r’ m\~

Additional Comments:

I

,..
J

-. . . -—

I

I

I

I

“o

—
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& Work Order Containers

Work Order / Sample No.: 1~{

32957001.02-1000 ml/P - None

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:02 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957001.02.01-50 mm

24-OCT-2000 1616:14 Kristana Davis 50200

32957001.02.04-50 ml/P

24-OCT-2000 16:46:45 Aaron Dias 50190

25-OCT-2000 10:44:46 Anson Walsh 50427

32957001.02.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652

07-NOV-2000 14:58:18 Jodi Elliott 52273

32957001.01-250 mm - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

Login Area

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

24-OCT-2000 15:43:18 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

@

1 of9 11122/2000 1002 AN,
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32957002.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188

24-OCT-2000 19:1033 Helen Carnello 50370

26-OCT-2000 144441 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

IC Lab

IC Lab

Sample Return Shelf Radiochem

Radioactive Cooler

32957002.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith “

24-OCT-2000 16:11:21 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:17:24 Amartda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:34 Elijah Singleton

32957002.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

32957002.01.04-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis 50200 Inorganic Prep

32957002.01.05-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957002.01.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

2of9 11/22/2000 1002 Ah
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32957003.02-1000 rrd/P - None

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover
-.. . -.

24-OCT-2000 16:11:21 Wlstana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:10 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa

08-NOV-2000 14:08:58 Buddy Sosa

08-NOV-2000 16:40:07 Buddy Sosa

09-NOV-2000 09:52:34 Elijah Singleton

32957003.02.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis

32957003.02.04-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis

32957003.02.05-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias

25-OCT-2000 10:44:46 Anson Walsh

32957003.02.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

50652

52578

52579

52615

52629

50200

50200

50190

50427

50652

52273

Kadloactlve Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

32957003.01-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:43:18 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:41 Chad Byas Sample Return Shelf Radiochem

32957004.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-C)CT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem



WorkOrderContainers

32957004.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:58 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa

08-NOV-2000 14:08:58 Buddy Sosa

08-NOV-2000 16:40:07 Buddy Sosa

09-NOV-2000 09:52:34 Elijah Singleton

32957004.01.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis

32957004.01.04-50 ml/P

24-OCT-2000 164644 Aaron Dias

25-OCT-2000 10:44:46 Anson Walsh

32957004.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

50652

52578

52579

52615

52629

50200

ht~//alphalims02.gel.corn 80/lims/cont_f WSRC-TR-2000-O0523, Rev. O
A2-114 I

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

50190 Inorganic Prep

50427 Mercury Lab

50652 Radioactive Cooler

52273 Gamma Sample Staging Shelf

32957005.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 15:43:17 Mellie Smith 33055009

24-OCT-2000 18:33:14 Helen Camello 50188

24-OCT-2000 19:1033 Helen Camello 50370

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

Login Area

Radioactive Cooler

Radioactive Cooler

IC Lab

IC Lab

Sample Return Shelf Radiochem

Radioactive Cooler

4of9 11/22/2000 1002 Ah
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32957005.01-1000 m~ - 4C

19-OCT-2000 1654:42 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:41:43 Mellie Smith Radioactive Cooler

24-OCT-2000 16:16:02 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:45:03 Aaron Dias 50190 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

27-OCT-2000 13:47:11 Michael Kinslow Radioactive Cooler

03-NOV-2000 11:07:00 Calvin Stone 50652 Radiological Soil Preparation

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:30:44 Mellie Smith 52578 IC Lab

08-NOV-2000 11:37:42 Buddy Sosa IC Lab

08-NOV-2000 11:39:18 Buddy Sosa 52579 IC Lab

08-NOV-2000 14:08:58 Buddy Sosa 52615 IC Lab

08-NOV-2000 16:40:07 Buddy Sosa 52629 IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

32957005.01.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis 50200 Inorganic Prep

32957005.01.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957005.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957006.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

~ 5of9 11122/2000 1002 AV,



WorkOrderContainers http~/alphalims02.gel.corn 80/lims/cont_cf WSRC-TR-2000-00523, Rev. O
A2-I 16 i

32957006.01-1000 mi/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:11:21 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:3044 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:34 Elijah Singleton

32957006.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200

32957006.01.04-50 m~

24-OCT-2000 16:16:14 Kristana Davis 50200

32957006.01.05-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957006.01.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

~
07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957007.02-1000 ml/P - None

19-OCT-2000 16:54:43 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

6of9 11/22/20001002 AM
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32957007.01-1000 mm - 4C

19-OCT-2000 1654:43 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

http://alphalims02.ge1 .com: 80/lims/cont_c “wsRC.TR.2000-00523, Rev. O
A2-117 I

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

08-NOV-2000 16:40:07 Buddy Sosa 52629 IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

32957007.01.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis 50200 Inorganic Prep

32957007.01.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957007.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

7of9 11/22/2000 1002 Ah



I

WorkOrderContainers http://alphalims02. ge1.corn 80/lims/cont_c, WSRC-TR-2000-O0523, Rev. O
A2-118 1

32957008.02-1000 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dlas 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957008.02.01-50 ml/P

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

8of9

24-OCT-2000 16:16:14 Kristana Davis 50200 Inorganic Prep

32957008.02.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 l&44:46 Anson Walsh 50427 Mercury Lab

32957008.02.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957008.01-250 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Carnello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

11/22/2000 1002 Ah
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I

9of9

32957009.02-1000 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:16:03 filstana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

03-NOV-2000 16:19:58 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957009.02.01-50 ml/P

Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

24-OCT-2000 16:16:14 Kristana Davis 50200 Inorganic Prep

32957009.02.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957009.02.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957009.01-250 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:43:17 Mellie Smith

24-OCT-2000 18:33:14 Helen Camello

24-OCT-2000 19:1033 Helen Camello

26-OCT-2000 14:44:40 Chad Byas

Version 1.0 12/16/99
General Engineering Laboratories, Inc.

Radioactive Cooler

33055009 Radioactive Cooler

50188 IC Lab

50370 IC Lab

Sample Return Shelf Radiochem



WorkOrderContainers http//alphalims02.gel. corn80/lims/cont_co ~s~c.TR-2000.00523, Rev. O

A2-120 I

@ Work Order Containers @

Work Order I Sample No.:[33O55 I

33055001.02-1000 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis

23-OCT-2000 17:20:15 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:11:21 Kristana Davis 50200

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055001.02.01-50 ml/P

Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055001.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frnntie Davis

33055001.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Amnnda Muccio 5
/ 33055001.02.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 5

Inorganic Prep

161 Inorganic Prep

164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

33055001.01-250 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis Login Area

23-OCT-2000 17:22:49 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

1 of9 11/22/2000 1005 Ap
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WorkOrder Containers http://dphdimsO2.gel.eom:8O/lims/mnt_cc~“s~2$-TR-2000-00523!‘evQ0

33055002.02-250 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis Login Area

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:2015 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:41 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

33055002.01-1000 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis

23-OCT-2000 17:22:49 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:29 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055002.01.01-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dias 51164

01-NOV-2000 14:49:09 Frankie Davis

33055002.01.01.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161

33055002.01.01.05-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164

Sample Return Shelf Radiochem

Radioactive Cooler

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

2of9 1I12Z200010:05A~



WorkOrder Containers

33055003.02-1000 w - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:50 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055003.02.01-1000 ml/P

http://rdphalims02. gel.mrn80/lims/cont_co] wSRC-TR-2ooo-oo523> Rev” o
A2-122 I

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

IC Lab

Radioactive Cooler

26-OCT-2000 11:26:36 Jianguo L1 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055003.02.01.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055003.02.01.05-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

33055003.01-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:20:16 Mellie Smith Main Cooler

24-OCT-2000 15:43:18 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

33055004.02-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:22:50 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

3of9 111221200010:05 Ab
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WorkOrder Containers http://alphalims02. gel .com:80/lims/cont_ci WSRC.TR.2000-00523, Rev. O ~
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33055004.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:20:16 MeIlie Smith Main Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

26-OCT-2000 10:42:28 Jodi Elliott General Chemistry

26-OCT-2000 11:26:11 Jianguo Li 50629 TCLP EXTRACTION AREA

27-OCT-2000 13:47:11 Michael Klnslow Radioactive Cooler

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:58 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:31:39 Mellie Smiti IC Lab

09-NOV-2000 09:52:34 Elijah Singleton Radioactive Cooler

33055004.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055004.01.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055004.01.04.01-50 ml/l?

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055004.01.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

4of9 1l/22/2ooo 1005 An
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Work Order Containers http://alphdims02.gel.corn80/tims/cont_con WS~C.~R.2000-00523, Rev. O
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33055005.02-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:16 Mellie Smith

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:11:21 Kristana Davis 50200

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:40 Amy Niedfeldt

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton ‘

33055005.02.01-50 ml/P

Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055005.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRAC~ON AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055005.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055005.02.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

33055005.01-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:22:50 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

33055006.02-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:20:16 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler



Wok Order Containers

33055006.01-1000 Inl/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:50 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:29 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055006.01.01-1000 ml/P

http://alphatims02. gel.corn 80/lims/cont_con
WSf?C-TR.2000-00523, Rev. O
A2-125

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055006.01.01.01-50 ml/P

30-OCT-2000 18:17:25 Amrtnda Muccio 51161 Inorganic Prep

33055006.01.01.05-50 ml/P

01-NOV-2000 14:49:14 Fra*ie Davis

02-NOV-2000 12:13:56 Anson Walsh

33055007.02-1000 m~ - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:15 Mellie Smith

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

51164 Inorganic Prep

51662 Mercury Lab

Login Area

Main Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

6of9 11/222000 1005 Ah



Work Order Containers http//alphalims02. gel.corn80/lims/cont_( WSRC-TR-2000.005Z3, Rev. 0 r
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33055007.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:22:49 Mellie Smith Main Cooler

24-OCT-2000 15:41:43 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 18:16:02 Amanda Muccio Sample Return Shelf Login Area

25-OCT-200011 :18:41 Amy Niedfeldt Radioactive Cooler

26-OCT-2000 10:42:29 Jodi Elliott General Chemistry

26-OCT-2000 11:26:12 Jianguo Li 50629 ‘-- - ““- ‘ ‘--=’ A‘- ‘

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055007.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200

33055007.01.04-1000 ml/P

26-OCT-2000 11:26:36 Jirmguo Li 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dias 51164

01-NOV-2000 14:49:10 Frankie Davis

33055007.01.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161

33055007.01.04.06-50 ml/P

01-NOV-2000 14:49:14 Fratile Davis 51164

01-NOV-2000 14:49:15 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

1LL1’ Ex 1 ML 1 lUIN AWA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

Inorganic Prep

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

33055008.02-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:20:16 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

I 7of9 11/22/2000 1005 Ah



Work Order Containers

33055008.01-1000 ml/’P- 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:49 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:11:21 Kristana Davis 50200

24-OCT-2000 16:11:22 Kristana Davis 50200

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 1042:29 Jodi Elliott

26-OCT-2000 11:26:12 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055008.01.01-50 ml/P

http//alphalims02. gel.corn80/timdcont_( WSRC-TR.2000-00523, Rev. O ~

A2-127

Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055008.01.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:10 Frankie Davis Inorganic Prep

33055008.01.04.01-50 mm

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055008.01.04.06-50 ml/P

01-NOV-2000 14:49:15 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

8of9 1l/2z2000 1005 m



WorlcOrder Containers

33055009.02-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:15 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:11:22 Kristana Davis 50200

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 10:42:29 Jodi Elliott

26-OCT-2000 11:26:12 Jianguo L1 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055009.02.01-50 mm

http//alphalims02.gel.corn80/lim#mnt-cont ~2~~2~-TR-2000-00523, Rev. O I

Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemisq

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055009.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:10 Fratie Davis Inorganic Prep

33055009.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055009.02.04.06-50 ml/P

01-NOV-2000 14:49:15 Frankie Davis

02-NOV-2000 12:13:56 Anson Walsh

33055009.01-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:49 Mellie Smith

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

Version 1.0 12/16/99
General Engineering Laboratories, Inc.

51164 Inorganic Prep

51662 Mercury Lab

Login Area

Main Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

I 9of9 11/22./20001005 Al
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EmCUTIVE SUMMARY
Measurements generated from 1989 and 1997 samples of Fernald’s Silo 3 were statistically analyzed. The
measurements included chemical compositions and Environmental Protection Agency (EPA) Toxic
Characteristic Leaching Procedure (TCLP) results. A statistical investigation into drum to drum variation
versus sample to sample variation (including analytical variation) was conducted for each analyte for the
more recent samples.

The data for each analyte were used to generate an upper tolerance limit on possible measurements of the
analyte from future samples of this silo under assumptions of normal and lognormal distributions for these
measurement populations.

For the 1997 samples of Silo 3 waste, drum to drum variation is statistically significant for about half of the
chemical species. This is based on the analyses of 4 samples collected from Drum W 173689 and 5 samples
collected from Dmm W173696, The TCLP leachate results for this same material indicated significant
drum to drum variation for Ba, Hg, and Se but not for Ag, As, Cd, Cr, and Pb.

Statistical analysis of the EPA Toxicity results from the 1989 samples indicated that most of the
distributions appear to be approximately lognormal. The leaching data from the current (1997) samples
were combined with the 1989 results, and an upper tolerance limit was calculated for each analyte under
assumptions of a normal and a Iognormal distribution. The Iimits on the Ieachate concentrations calculated
for the lognormal distribution are higher than those calculated assuming a normal distribution.
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INTRODUCTION
The Savannah River Technology Center (SRTC) received two drums (W 173689 and W 173696) of material
from Silo 3, a I million gallon silo at Fernald. Samples were taken from the drums and analyzed for
chemical composition and radionuclides. [n addition, each of the samples was subjected to the
Environmental Protection Agency (EPA) Toxic Characteristic Leaching Procedure (TCLP).

The chemical composition measurements and the TCLP results are statistically reviewed in this
memorandum. Sources of variation (sample versus analytical) are investigated where possible, and their
contributions to the variations in the measurements are estimated. Data from Silo 3 samples taken in 1989
are combined with the most recent results, and the total set of data are used to determine (based upon
assumptions of normality and random sampling) upper tolerance limits on the concentrations of chemical
species of interest.

The statistical review was conducted using JMP@ Version 4.0, a commercially available software product
of SAS Institute, Inc. [1].

DISCUSSION
Silo 3 is a 1 million gallon tank used to hold waste generated at FemaId from the processing of uranium
ores. The waste was placed in the silo in batches. The drums of material collected in 1997 were taken
from a location along the side of the silo near the bottom. Samples collected in 1989 were cores taken from
the top of the silo and may or may not represent full vertical sections from top to bottom. In the analyses
that follow, it is assumed that the waste from the process batches forms the population of interest in this
review and that the sampIe measurements available for this review are a random sample from that
population.

Several samples were taken from the two drums filled in 1997. Each drum was cored in 2 locations (top to
bottom). Each core was divided into a top and bottom sample. The second drum contained a plastic bag
filled with material at the bottom that was not cored. This material was sampled. These samples are
identified and described in Table 1.

. Table 1: Sample Identifiers
Drum Sam~leID Description of Sample Acquisition

W173689 689-1 -T Drum 689, 1s core, sampled from the top of the core
W173689 689- l-B Drum 689, 1‘1core, sampled from the bottom of the core
W173689 689-2-T Drum 689, 2“dcore, sampled from the top of the core
W173689 689-2-B Drum 689, 2ndcore, sampled from the bottom of the core
W173696 696- I-T Drum 696, I” core, sampled from the top of the core
W173696 696- l-B Drum 696, 1” core, sampled from the bottom of the core
W173696 696-2-T Drum 696, 2ndcore, sampled from the top of the core
W 173696 696-2-B Drum 696, 2“dcore, sampled from the bottom of the core
W 173696 696-GRAB Drum 696, sample of contents of plastic bag

Chemical Com~ositions of the 1997 Samples
The chemical com~ositions of these samples are p;ovided in Table 2. The concentrations of Table 2 are
expressed in milligram per kilogram (mg/kg) units. A value that was below the detection limit of the
analytical procedure used has been set to zero in Table 2.
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Table 2: Chemical Composition Measurements (in mg/kp) of Drum Samples -
Chemical Specie 689-l-T 689- I-B 689-2-T 689-2-B 696-l-T 696-l-B 696-2-T 696-2-B 696-GRAM

13000 13500 13500 13200A]uminurn
Antirnony

Arsenic

Barium

Beryllium

Boron

Bromide

Cadmium

Calcium

Chloride

Chromium

Cobalt

Copper

Fluoride

Iron

Lead

Magnesium

Manganese

Mercury

Molybdenum

Nickel
Nitrate
Nitrite

Ortho-phosphate
Oxalate

Potassium
Selenium

Silver
Sodium

Strontium
Sulfate

Thallium
Tin

Titanium
Uranium

Vanadium

13800
1.89
I41O
I43
18.6
277

0
6.47
18100
308
340
2020
1250
189

77300
678

34500
7920
58

420
2920
38300

11.3
37.1

0
24900
51.4
1.18

66500
74.9

74000
2.84
8.86
141
599
300

13200
1.57
1360
135
17.6
263

0
6.03

17500
172
323
1840
1160
94

48200
647

32700
7510
51.8
388

2680
38600
13.07
104
0

21500
47

1013
53500
70.4

7 I700
3.1
8.41
134
560
288

13100
I.45
1320
t35
17.6
257
0

6.12
17100
304
325
1890
1160
16t

48100
633

32700
7710
50.5
396
2770
40300

15
98.1

0
22000
47.5
1,07

57500
70.3

71000
2.86
8.65
134
560
283

1.52
1340
131
17,3
262

0
5.92
17300
298
317
1810
1140
163

68300
637

32100
7490
46.2
387

2610
38800
10.3

0
0

22700
46
1.1

55900
69.5

71900
2.78
8.1
133
542
286

2.16
1050
92.2
70,5
283

0
33.5

15400
330
329
781
1020
174

43900
381

34900
7820
20.7
816
975

37500
0

124
0

20900
21.1
I.43

52500
85.5

63300
3.48
8.36
216
440
917

1.86 2.24
990 1020
88.5 88.7
60 66.3

277 279
0 0

29.1 30.5
14600 15000
332 306
321 316
762 818
1000 95 I
196 183

43600 42700
361 376

33800 34100
7870 7860
17.2 18.8
745 773
951 I030

37700 37500
0 10.4

117 0
0 0

22600 27700
20.1 21
1.28 1.32

59300 70100
83.6 81.4

71200 62300
3.02 2.74
8.21 7.99
216 196
435 419
957 706

13800
1.89
1040
89.3
61.5
292
172

27.5
15200
’303
323
908
953
175

45700
386

35200
8070
20.6
732
1160

36700
10.3

0
0

31800
22
1.16

77500
83.3

64200
2.3 I
8.06
191
451
635

14700
0.951
1030
90.5
34,6
301

0
14.9

14600
283
318
1090
973
179

90600
400

34800
9090
26.2
513
1450

38600
0

137
0

26900
24.3
0.758
59800
82.1

67200
1.22
7.16
176
462
582
461Zinc 412 393 386 385 454 454 411 431

Figure A 1 in the Appendix provides a plot of these data by drum with the696-GRAB samPleYthe sample
ta~en from the plas~i~bag found in drum 696, shown separately. For some of the analytes, ‘tiere appears to
be more variation between the two drums than among the samples from a single drum; for other analytes
this is not the case. For some analytes, the 696-GRAB sample appears to be different from the other drum
696 samples; for other analytes this is not the case.

Figure A2 in the Appendix provides estimates of variance components for (i.e., estimates of the variability
contributions from) drum and sample (including analytical). The estimates are obtained from the core
sample data of the drums via a random-effects model that includes a random variable representing drum
and a residual random variable’. The residual random variable represents both sample to sample variation
as well as analytical variation. The random variables are assumed to have zero means and unknown
variances, and the variances are the parameters to be estimated from the statistical analysis.

An objective of the analysis in Figure A2 is to determine if the drum-to-drum variation for an analyte is
statistically significant as compared to the sample-to-sample (including analytical) variation for that
analyte. The objective is met for each analyte by the “Test wrt Random Effects” sections of the exhibit.

If the “Proh>F” value shown there is less than 0.05, then the drum-to-drum component of variance is
statistically significant (at a 5% significance level). These results are summarized in Table 3.

1 Estimates of the variance wmponents were also conducted with the 696-Orab sample results included in the data set. The
effects of including this additional sample on the conclusions are indicated as part of Figure M. Overall, no dramatic changes to
the conclusions result from the inclusion of this sample in the analyses.
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Table 3: Estimates of Variance Com~onents for the Chemical Composition Measurements from the Drum Core Samples

/0 nc, a,mvc

Drum sample/Ass:
Chemical Specie

,, ,,,C Standard
Variance Varian.. . -. .. ... . ..lmples

Aluminum 1666.667
Deviation

94583.33 96250 Drum Variance Not Statistical Significant ‘3-10.242 13387.5 2,3%

Antimony 0.08316 0.037158 0.120319 Significant (p= 0.0197) 0.347 1.8225 19,0Y0

Arsenic 55004.17 1095.833 56100 Significant (p< 0.0001) 236.854 1191.5 I9.9%

Barium 1069.468 14.14125 1083.609 Significant (p< 0.0001) 32.918 112.8375

Beryl1ium

29.2%

1092.227 11.5725 1103.799 Significant (p< 0.0001) 33.223 41,175 80.7%

Boron 147.2708 58.91667 206.1875 Significant (p= 0.0161) 14,359 273.75 5.2%

Bromide o 3698 3698 Drum Varianw Not Statistical Significant

Cadmium

60.811 21.5

287.5418

282.87.
3.273283 290.8151 Significant (p< 0.0001) 17.053 18.1425 94.0%
15166(

~

2963333 6.7 3115000 1-”- Significant (p= 0.0001) 1764.936 16275 10.8%

545.625 2282.625 2828.25 Drum Varianw Not Statistical Significant 53.181 294.125

1 I I

Variance Components
Comments

(Drum Variance Statistically Significant at
Total Mean (mg/kg) \ “’ 0-’-”: -,”

. ‘--’ -‘” nalytical Total Standard or k..

.0.= I V..i9ncP alpha, a,= 0.05) Deviation Sa

37963.2 6400.458 580196.6 Significant (p< 0.0001)

I Copper 18854.42 ~

1 Lead / 37129.83 I

-1

3310.33 1482311 Significant (p< 0.0001) 1217,502 1887 64.5%

Nitrate 1237500 4950 1732500 Significant (p= 0.0161) 1316.245 38175 3.4%

Nitrite 21.22877 41.2213 Drum Variance Not Statistical Significant 6.420 8.7962

Ortho-phosphate o

73.O~o

2757.177 2757.177 Drum Variance Not Statistical Significant 52.509 60.025 87.5%

Oxalate All values were reported as zero (i.e., all were below detection limits).
Potassium

0.000 0 NA

1067083 13432917 14500000 Drum Variance Not Statistical Signitieant 3807.887 2,

I Selenium 361.7021
Silver1 — o .

.
19.99253

42625 I 15.7% I

Sodium 1642500
Strontium 73.01292 4.409583 77.4225 Signiticmt (p = 0.0

Sulfate 21554167 9003333 30557500 Significant (p= 0.0174)

Thallium o 0.09795 0.09795 Drum Variance Not Statistical Signifiearrt 0.313 2.89125 j 10.8%

1 Titanium 2374.458 !

I Zinc 872.8333 I

I

t Tin 0.044525 0.0669 0.111425 Drum Variance Not Statistical Significant 0.334 8.33 a.oyo

93.29167 2467.75 Significant (p< 0.0001) 49.676 170.125

I

Uranium

29.2%

8226.104 I 377.5833 8603.688 Significant (p< 0.0001) 92.756 500.75 18,5%

Vanadium 129250.6 12418.25 141668.8 Significant (p= 0.0006) 376.389 546.5 68.9%
293.1667 1166 Significant (p= 0.0115) 34.147 415.75 8.2%
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As seen in Table 3, drum-to-drum variation is statistically significant for more than half of the analytes. It
mav be the case that these drums were filled by material from different process batches. This could exr31ain.
the additional drum to drum variation for thes~ results, variation beyond-that seen sample to sample.

Chemical Compositions of the 1989 Samples
Historicaldata (from 11 silo samples taken and analyzed in 1989) were also available for this statistical
review. It is assumed that these 11 samples were taken from various locations of Silo 3, and, as a result,
their measurements provide an opportunity for variations in the contents of the silo to be revealed. The
chemical composition measurements of these samples are provided in Table 4.

Strontium
Sulfate

Thallium
Tin

Titanium
Uranium

17500
4

1980
185

26.4

52.7
25900

221
1350
2280

23800
1750

52800
2780

80

1970

7340
101
16.[

39000

Table 4: Chemical Composition Measurements (in mg/kp) of Historical Sam pies
emical Specie S3-NEABC S3-NW-A S3-NW-B 53-NW-C S3-NW-C3 S3-NW-ABC S3-SE-A 83-SE-B S3-SE-B4 S3-SE-C S3-SEABC

Aluminum 15800

Antimony 4.7

Arsenic 2200
Barium 210

Beryllium 26.5
Boron

Bromide
Cadmium 62.4
Calcium 25800
Chloride

Chromium 213
Cobalt I340
Copper 2440
Fluoride

Iron 31200
Lead 1310

Magnesium 44I00
Manganese 3980

Mercury 300
flolybdenum

Nickel 1760
Nitrate
Nitrite

the-phosphate
Oxalate

Potassium
Selenium

7360
105

Silver
Sodium

14.3
31200

3.1

3040
306

10800
5.7
532
118
10

21.5
21300

170

1620

28200
1510

44800
2700
690

“6170

3300
349
14.9

22900

7.2

499
301

20800
5.2

i460
319

25.2

45.5
39900

335
2190
2140

67600
1130

72400
5790

100

‘3150

;3600
192

20.2
39500

11.9

1270
563

14800
5.5

1420
142

31.2

69.8
26200

560
2800
2760

45000
1800

71400
5940

80

3040

3740
204
13.3

5I700

5.5

2540
672

13500
5.8

1010
118

13.9

24.2
25600

443
3520
i640

40000
1960

80900
5290

100

3830

1300
I86
9.5

27000

4

418

15300
5.5

j060
215
16.6

35.1
29900

236
2950
2010

37800
1330

58100
3970

300

4230

254
17.4

30400

13.7

i 040Vanadium
Zinc 449 397

21300
5.2

1380
297
20.8

41.7
39500

260
2580
2020

41700
1700

74400
5200

100

3280

“531O
159

23.8
30100

10

1180
497

18000
4.7

2450
253

20.6

60.3
33100

171
\ }00
2430

26200
1440

62400
3610

100

1200

3880
108

21.5
43100

37.6

2030
361

23700
5.9

6380
194

35.1

2M
23300

139
1870
7060

13900
4430

38200
2420

300

2280

4520
122
14.8

38100

73.9

4550

18000
5.7

1610
332

39.9

40.1
32600

421
1340
I61O

60400
646

44900
6500

300

1810

22800
129
9.2

44100

6.5

1420

35.8

A
Figure A3 provides histograms of the historical data. (These results do not include the drum samples.) The
distributions for some of the measurements appear to be somewhat bell-shaped or normal while others
appear to be closer to a Iognormal. Even with so few observations available (-11) for each chemical
specie, statistical tests for normal and Iognormal distributions are possible. Such tests were conducted for
these measurements using JMP@, and the results are provided as part of Figure A3. They indicate that at
least one of the two distributions (normal or lognormal) appear to be adequate for modeling the underlying
distribution for all of the chemical species except for copper and mercury.

One of the objectives of this review is to try and offer an upper bound on the measurements, for each
chemical specie, that might be generated from future samples of Silo 3. Such a bound would be provided
by an upper tolerance limit on the distribution representing the possible population of measurement values.
For this situation, two distributions (the normal and lognormal) are considered for each chemical specie for
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which measurements are available in Table 4. As seen in this table, when data are available on a chemical
specie, they are available from each of the 11 historical samples except for cobalt. This leads to 11
measurements for each chemical specie from the historical results except for cobalt, which has 10.
To increase the number of measurements used to estimate the parameters (mean and variance) of the
distribution of possible, future measurements, the data from the drum samples are to be added to the
historical measurements. Using all of the measurements from a drum may lead to under stating the
variability of the distribution. It appears to be more appropriate to have only one measurement represent
each drum as these data are combined with the historical results. Since there are 4 measurements from
drum 689 and 5 from 696 (including the Grab sample), there are 20 (= 4X 5) possible ways to include
samples of the two drums with the historical samples.

For each of these 20 options, 13 data points were available for each chemical specie except cobalt, which
had only 12. A tolerance interval was determined for each of the 20 options for each of the chemical
species for each of the two distributions under consideration (normal and lognormal). For a normally
distributed random variable x, an upper tolerance limit that contains 100(1-a)~o of the possible values for x
with y% confidence based upon a random sample of n observations is given by [2]

X+KS (1)

where X is the sample average, s is the sample standard deviation, and K is a tabulated (in [2]) constant
that depend on a, y, and n. For a=0.05 and y=0.95, the value of K for a sample size of 13 is 2.670, and for
a sample size of 12, K equals 2.736.

For the Iognormal situation, the natural logarithms of the measurements for a chemical specie are
determined, and these values become the random sample of the normal distribution. The tolerance limit is
computed in log-space using equation (1) and then converted back using the exponential function. The
tolerance limits computed from the available data are presented in Table 5. The maximums of the normal
and lognormal values are also indicated in Table 5.

Table 5: U~~er Tolerance Limits (in mg/kg) for Normal and Lognormal. . .- -
Sets of Measurements by Chem ical Specie

(gs~. coverage with g~~. confidence)
Lognormal MaximumNormal

Aluminum 26527
Antimony 8.6

Arsenic 5739
Barium 416

Beryllium 68.6
Cadmium 183
Calcium 47624

Chromium 624
Cobalt 4288
Copper 6365

Iron 78907
Lead 4202

Magnesium 98562
Manganese 9803
Mercury 684
Nickel 6563

Potassium 35309
Selenium 385

Silver 83I
Sodium 79012

Thallium 72.1
Vanadium 4874

i9459
14.1
7269
569
91.6
343

57460
823
6281
7361

112548
6796

119506
13166
1735
9885
79160
902
813

92099
162.6
10917

29459
14

7269
569
92
343

57460
823
6281
7361

112548
6796

119506
13166
1735
9885
79160
902
83 I

92099
163

10917
849Zinc 759 849

For most of these data, an assumption of an under-lying Iognormal for the measurements of a chemical
specie leads to a larger upper bound for that specie. As an illustration of the interpretation of the values in
Table 5, consider aluminum. Table 5 indicates that if a normal distribution provides an adequate
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representation of the set of all possible measurements that one might generate for aluminum from samples
taken from Silo 3 and analyzed using the current methods and if the data available is a random sample from
that distribution, then the value of 26527 mg/kg will bound 95°A of the possible aluminum measurements
with 95°/0confidence.

TCLP Results
Both the drum samples and the historic samples were subjected to the Environmental Protection Agency
(EPA) Toxic Characteristic Leaching Procedure (TCLP). A set of analytes was generated from these tests,
and the results for the analytes of interest are presented in Table 6.

Table 6: TCLP Results (in m@) for 1997 and 1989 Samples
TCLP TCLP TCLP TCLP TCLP TCLP TCLP TCLP

Sample
689-1-T
689-1-B
689-2-T
689-2-B
696-1-T
696-1-B
696-2-T
696-2-B

696-GRAB
S3-NEABC
S3-Nw-A
S3-NW-B
S3-NW-C
S3-NW-C3

S3-NW-ABC
S3-SE-A
S3-SE-B
S3-SE-B4
S3-SE-C

S3-SEABC

Arsenic Barium Cadmium Chromium
0.0322 0.23 0.0416 9.12
0.0608 0.224 0.0235 8.75
0.0417 0.223 0,0256 8.67
0.0405 0.227 0.0232 8.7
0.027 0.28 0.0129 0.0162
0.0516 0.336 0.0318 12.7
0.0368 0,308 0.0315 11.9
0.0495 0.346 0.0365 11.5
0.0354 0.351 0.0315 9.69
24.2 0.64 0.561 3
5.35 0.033 0.321 3.2
2.32 0.074 0.122 5.56

0.05 0.155 0.116
0.05 0.156 0.108 7.69
6.1 0.048 0.205 4.73
15.8 0.02 0.247 2.57
41,5 0.045 0.679 1.79
2.3 0.074 6.32 0.336

0.018 0.135 0.17 8.51
6.65 0.08) 0.471 6.26

Lead
0.001
0.0249
0.00366
0.0131
0,0943
0.0179
0.0172
0.0173
0.00479

0.192
1.01
0.04
0.04
0.04
0.167
0.05

0.258
0.802
0.04

Mercury
0.000191
0.000428
0.000315
0.00019

0.000061
0.000067
0.000132
0.000111
0,000525

0.0002
0.002
0.0002
0.0002
0.0002
0.003
0.0002
0.0002
0.0002
0.0002

Selenium
1.71
1.72
1.74
1.7

0.002
0.67
0.704
0.716
0.775
1.96
11.7
1.31
1.56
0.92
4,36
2.24
1.46
1.18
1.2

Silver
0.00995
0.00188
0.00153
0.000137
0.000355
0.000544
0.00129
0.000137
0.00123

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.032
0.01

0.073 0.0002 1.31 0.01

Figure A4 in the Appendix provides a plot of these data by drum with the696-GRAB sample, the sample
taken from the plastic bag found in drum 696, shown separately. For some of the analytes, there appears to
be more variation between the two drums than among the samples from a single drum; for other analytes
this is not the case. For some analytes, the 696-GRAB sample appears to be different horn the other drum
696 samples; for other analytes this is not the case.

Figure A5 in the Appendix provides estimates of variance components for (i.e., estimates of the variability
contributions from) drum and sample (including analytical). The estimates are obtained from the core
sample data of the drums via a random-effects model that includes a random variable representing drum
and a residual random variablez. The residual random variable represents both sample to sample variation
as well as analytical variation. The random variables are assumed to have zero means and unknown
variances, and the variances are the parameters to be estimated from the statistic{ analysis.

The analysis in Figure A5 is used to determine if the drum-to-drum variation for an analyte is statistically
significant as compared to the sample-to-sample (including analytical) variation for that analyte. The
objective is met for each analyte by the “Test wrt Random Effects” sections of the exhibh. If the

“Prob>F” value shown there is less than 0.05, then the drum-to-drum component of variance is statistically
significant (at a 5°Asignificance level). These results are summarized in Table 7.

.2 Estimates of the variance components were also conducted with the 696-Grab sample results included in the data set as was done
for the chemical composition measurements. The effects of including this additional sample on the conclusions are indicated as
part of Figure A6. Overall, no dramatic changes to the conclusions result from the inclusion of this sample in the analyses.
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Table 7: Estimates of Variance Components for the TCLP Results from the Drum Core Samples
I 1 I I 1

I I v. KPl*tlVP I
I I

. ~riance Components
Comments

Total Mean (mg/L) % :.-; _.:..
Drum Sample/Analytical Total

(Drum Variance Statistically Significant at
Standard

alpha, a,= 0.05)
of the Standard

Analyte Variance Variance Variance Deviation Samples Deviation

TCLP Arsenic o 0.000139 0.000139 Drum Variance Not Statistical Significant 0.012 0.042512 27.7%

TCLP Barium 0.004074 0.000447 0.004521 Significant(p= 0.0009) 0.067 0.27175 24.7V0

TCLP Cadmium o 0.000093 0.000093 Drum Variance Not Statistical Significant 0.010 0.028325 34.f)~o

TCLP Chromium 0’ 18.19778 . . . . . .

TCLP Lead 0.00014 0.00080 0.00094 Drum Variance Not Statistical Significant 0.031 0.02367 1Zg:z+o

TCLP Mercury 1.60E-08 7.12E-09 2.31E-08 Significant(p= 0.0197) 0.0002 0.000187 81.2%

TCLP Selenium 6.98E-01 6.07E-02 _-. ___7.59E-01 Significmt(p = 0.0005) 0.871 1.12025 77.8%

I 1x I 9778 I Drum Variance Not Statistical Si~nificant I 4.266 I 8.919525 I 47.8% I

I Tfll P Q;l.;,=r I 1 flOF-fl& I 1 tUtF.-ft5 I 1 1 OF.-05 I Drum-Variance Not Statistical Significant I 0.003 I 0.001978 I 167.7% I
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Figure A6 provides histograms of the historical TCLP data. (These results do not include the drum
samples.) Few distributions of the measurements appear to be bell-shaped or normal while most appear to
be closer to a Iognormal. The results of the goodness of fit tests (shown as part of Figure A6) indicate that
the Iognormal is the more appropriate distribution and that the measurements for all of the TCLP species
except for mercury and silver are adequately modeled by the lognormal distribution.

As for the chemical composition measurements, one of the objectives of this review is to try and offer an
upper bound on the TCLP measurements, for each analyte, that might be generated from future samples of
Silo 3. Such a bound would be provided by an upper tolerance limit on the distribution representing the
possible population of TCLP measurements. For this situation, two distributions (the normal and
Iognormal) are considered for each analyte for which measurements are available in Table 6. As seen in
this table, when data are available on an analyte, they are available from each of the 11 historical samples
except for the TCLP for arsenic. This leads to 11 measurements for each analyte from the historical results
except for TCLP arsenic, which has 10. .,

To increase the number of measurements used to estimate the parameters (mean and variance) of the
distribution of possible, future measurements, the data from the drum samples are to be added to the
historical measurements. As discussed earlier, using all of the TCLP measurements from a drum may lead
to under stating the variability of the distribution. It appears to be more appropriate to have only one
measurement represent each drum as these data are combined with the historical results. Since there are 4
measurements from drum 689 and 5 from 696 (including the Grab sample), there are 20 (= 4X5) possible
ways to include samples of the two drums with the historical samples.

For each of these 20 options, 13 data points were available for each TCLP analyte except arsenic, which
had only 12. A tolerance interval was determined using equation (1) for each of the 20 options for each of
the TCLP analytes for each of the two distributions under consideration (normal and Iognormal). The
tolerance limits computed from the available data are presented in Table 8. The maximums of the normal
and Iognormal values are also indicated in Table 8.

Table 8: Upper Tolerance Limits (in mg/L) for Normal and Lognormal--
Sets of TCLP Measurements by Analyte -

(95% coverage with 95% confidence)

Analyte Normal bgnormal Maximum

TCLP A;senic
TCLP Barium

TCLP Cadmium
TCLP Chromium

TCLP Lead
TCLP Mercury
TCLP Selenium

TCLP Silver

43
0.612
5.25
15

1.07
0.003

10
0.030

2998 2998
1.258 1.258
12.84 12.84
305 305
2.86 2.86
0.005 0.005
240 240

0.232 0.232

Table 8 is interpreted the same as Table 5 in the earlier discussion. The lognormal assumption provides a
much more conservative bound on possible, future TCLP results from Silo 3 samples.

An additional look at the TCLP results is provided in Table 9 and the corresponding scatter plots of Exhibit
1. Table 9 provides linear correlations between each pair of TCLP analytes and Exhibit 1 is a JMP@ scatter
plot of these pairs of measurements.
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Table 9: Linear Correlations Among the TCLP Results Over All Available Samples
TCLP TCLP TCLP TCLP TCLP TCLP TCLP TCLP

Arsenic Barium Cadmium Chromium Mercury Lead
TCLP Arsenic 1.0000 -0.0649 0.0523 -0.5188 0.0012 0. I707
TCLP Barium -0.0649 1.0000 -0.2167 0.3488 -0.3466 -0.3424

TCLP Cadmium 0.0523 -0.2167 1.0000 -0.4598 -0.0648 0.6116
TCLP Chromium -0.5188 0.3488 -0.4598 1.0000 -0.1936 -0.5627

TCLP Mercury 0.0012 -0.3466 -0.0648 -0.1936 1.0000 0.4142
TCLP Lead 0.1707 -0.3424 0.6116 -0.5627 0.4142 1.0000

TCLP Selenium 0.0850 -0.3490 -0.0386 -0.2634 0.7187 0.7202

Selenium
0.0850
-0.3490
-0.0386
-0.2634
0.7187
0.7202
1.0000

Silver
0.2247
-0.4328
0.8440
-0.5898
0.1129
0.6274
0.1594

TCLP Silver 0.2247 -0.4328 0.8440 -0.5898 0.1129 0.6274 0.1594 1.0000

~; s. ~.~ ~
I I I I I I

010 30 50.1 .3.4 .6 1234567 0 5 10 1~005 .002

All Available Samples
B @ a

*

0.51 0 57.512S05 .02.03

Some linear correlation is exhibited among these results. For example, the largest correlation is that
between silver and cadmium, whose linear correlation exceeds 84V0.
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Exhibit 2 provides plots of the TCLP results for an analyte versus the concentration of that ana]yte in the sample.

Exhibit 2. Plots of TCLP Concentrations Versus Sample Concentrations
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Exhibit 2. Plots of TCLP Concentrations Versus Sample Concentrations (continued)

‘CLP Selenium By Selenium
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The results from these plots suggest that for some of the TCLP analytes of interest there is an increase in
the TCLP response with increases in the concentration of the corresponding analyte in the sample. This
appears to be especially true for cadmium and selenium. The plots of some of other TCLP arralytes
(arsenic, chromium, lead, and mercury) indicate one or more points that make a clear linear correlation
between the concentration in the sample and the corresponding TCLP result less certain while a few of the
plots (barium and silver) suggest no correlation at all.

SUMMARY
Measurements generated from 1989 and 1997 samples of Femald’s Silo 3 were statistically analyzed. The
measurements included chemical compositions and TCLP results. A statistical investigation into drum to
drum variation versus sample to sample variation (including analytical variation) was conducted for each
analyte for the more recent samples.

All of the data for an analyte were used to generate an upper tolerance limit on possible, future
measurements of the analyte from samples of this silo under assumptions of normal and lognormal
distributions for these measurement populations.

REFERENCES
[1] SAS Institute, Inc., JMP@ Statistics and Graphics Guide, JMP Version 4, SAS Institute, Inc.,

Cary, NC, 2000.

[2] Montgomery, Douglas C., Introduction to Statistical Quality Control, John Wiley & Sons, Inc.,
New York, 1985.
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Appendk
Figure Al: Plots of the Chemical Composition Measurements by Drum ID
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Appendh
Figure Al: Plots of the Chemical Composition Measurements by Drum ID (continued)
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Appendk
Figure Al: Plots of the Chemical Composition Measurements by Drum ID (continued)
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Appendk
Figure Al: Plots of the Chemical Composition Measurements by Drum ID (cotzfiuued)
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Appendk
Figure Al: Plots of the Chemical Composition Measurements by Drum ID (continued)
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Appendk
Figure Al: Plots of the Chemical Composition Measurements by Drum ID (condnued)
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Figure Al: Plots of the Chemical Composition
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Measurements by Drum ID (continued)
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Appemdk

Figure A2: Investigation into Variance Components by Chemical Specie
(Drum to drum versus sample to sample including analytical)

Response Aluminum
Summary of Fit
R-square is the portion of variation att;buted to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.151402
RSquare Adj 0.009969
Root Mean Square Error 307.544
Mean of Response 13387.5
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1666.667 1.732
Residual 94583.33 98.268
Total 96250 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 101250 101250 1 1.0705 0.3407

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Antimony
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE
estimates the standard deviation of the residual.
RSquare 0.623872
RSquare Adj 0.561184
Root Mean Square Error 0.192765
Mean of Response 1.8225
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 0.08316 69.117
Residual 0.037158 30.883
Total 0.120319 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 0.3698 0.3698 1 9.9520 0.0197

If the 696-Grab sample is included in this analysis,
the drum-to-drum variance is not statistically significant at the 5V0level.
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Appendh

Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Arsenic
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.971123
RSquare Adj 0.96631
Root Mean Square Error 33.10337
Mean of Response 1191.25
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 55004.17 98.047
Residual 1095.833 1.953
Total 56100 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 221113 221113 1 201.7757 <.t)t)t)]

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Barium
Summary of Fit
R-squareisthe portion of variation attributed to the model, between Oand 1.Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.980615
RSquare Adj 0.977384
Root Mean Square Error 3.760485
Mean of Response 112.8375
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 1069.468 98.695
Residual 14.14125 1.305
Total 1083.609 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 4292.01 4292.01 1 303.5100 <.000 ]

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Appendh

Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Beryllium
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.984396
RSquare Adj 0.981796
Root Mean Square Error 3.401838
Mean of Response 41.175
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1092.227 98.952
Residual 11.5725 1.048
Total 1103.799 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 4380.48 4380.48 1 378.5250 <.000 I

o

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Boron
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.647029
RSquare Adj 0.588201
Root Mean Square Error 7.675719
Mean of Response 273.75
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 147.2708 71.426
Residual 58.91667 28.574
Total 206.1875 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 648 648 I 10.9986 0.0161

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Appendti

Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Bromide
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.142857
RSquare Adj o

Root Mean Square Error 60.81118
Mean of Response 21.5
Observations (or Sum Wgts) 8,

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random o 0.000

Residual 3698 100.000

Total 3698 I00.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 3698 3698 1 I .0000 0.3559

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Cadmium
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.983258
RSquare Adj 0.980468
Root Mean Square Error 1.809222
Mean of Response 18.1425
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 287.5418 98.874
Residual 3.273283 1.126
Total 290.8151 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 1153.44 1I53.44 1 352.3803 <.0001

[fthe 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Calcium
Summary of Fit
R-squareis the portionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.929539
RSquare Adj 0.917796
Root Mean Square Error 389.444
Mean of Response 16275
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 2963333 95.131 ‘
Residual 151666.7 4.869
Total 31 I5000 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob z F

Drum&Random 1.201e7 1.201e7 I 79.1538 0.0001

If the 696-Grabsample is included in this analysis, the conclusions are not changed.

Response Chloride
Summa~ of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.245865
RSquare Adj 0.120176
Root Mean Square Error 47.77682
Mean of Response 294.125
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Totai
Drum&Random 545.625 19.292
Residual 2282.625 80.708
Total 2828.25 I00.000

These estimates based on equating Mean Squares to Expected Value.

Test Denominator Synthesis
Source MS Den DF Den Denom MS Synthesis
Drum&Random 2282.63 6 Residual

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 4465.13 4465.13 I 1.9561 0.2114

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Chromium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE{’
estimates the standard deviation of the residual.
RSquare 0.078915
RSquare Adj -0.0746
Root Mean Square Error 7.889867
Mean of Response 324.25
Observations (or Sum Wgts) 8

Variance Component Estimates3
Component Var Comp Est Percent of Total
Drum&Random . -7.5625 -13.829
Residual 62.25 113.829
Total 54.6875 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 32 32 1 0.5141 0.5003

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Cobalt
- Summary of Fit

R-squareistheportion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.983588
RSquare Adj 0.980853
Root Mean Square Error 80.00286
Mean of Response 1353.625
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 573796.2 98.897
Residual 6400.458 1.103

Total 580196.6 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 2301585 2301585 I 359.5969 <.()()()]

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

3
A negativeestimatefor a variancecomponentindicatesits lackof statisticalsignificanceand is an artifactof the algorithmsused
by JMP@to conductthisestimation. The negativeestimateis typicallyreplacedby zeroas was done in the Discussionsection
of this paper.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Copper
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.876898
RSquare Adj 0.856382
Root Mean Square Error 42.50686
Mean of Response 1079.25
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 18854.42 91.255
Residual 1806.833 8.745
Total 20661.25 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 77224.5 77224.5 1 42.7402 0.0006

If the 696-Grabsampleis includedin this analysis,the conclusionsare not changed.

Response Fluoride
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.258679
RSquare Adj 0.135126
Root Mean Square Error 29.56561
Mean of Response 166.875
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 239 21.471
Residual 874.125 78.529
Total 1113.125 I00.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 1830.13 1830.13 1 2.0937 0.1981

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

I
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Figure AZ: Investigation into Variance Components by Chemical Specie (continued)
(D;um to drum versus sample to sample including analytical)

Response Iron
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”

, estimates the standard deviation of the residual.
RSquare 0.454745
RSquare Adj 0.363869
Root Mean Sauare Error 10431.32
Mean of Resp~nse 52225
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1.0892e8 50.025
Residual 1.0881e8 49.975
Total 2.1773e8 I00.000

These estimates based on equating Mean Squares to Expected Value.

Tests ~rt Random Effects

Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 5.445e8 5.445e8 1 5.0040 0.0666

lfthe 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Lead
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE
estimates the standard deviation of the residual.
RSquare 0.989395
RSquare Adj 0.987628
Root Mean Square Error 16.30312
Mean of Response 512.375
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 37129.83 99.289
Residual 265.7917 0.711

Total 37395.63 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 148785 148785 I 559.7810 <.0001

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (contiuued)
(Drum to drum versus sample to sample including analytical)

Response Magnesium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.497788
RSquare Adj 0.414086
Root Mean Square Error 869.8659
Mean of Response 33750
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 935833.3 55.293
Residual 756666.7 44.707
Total 1692500 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 4500000 4500000 I 5.9471 0.0506

[f the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Manganese
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.434923
RSquare Adj 0.340744
Root Mean Square Error 162.8778
Mean of Response 7781.25
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 23995.83 47.493
Residual 26529.17 52.507
Total 50525 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 122513 122513 1 4.6180 0.0752

. .

[f the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Mercury
Summary of Fit
R-squareisthe portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.96322
RSquare Adj 0.95709
Root Mean Square Error 3.644059
Mean of Response 35.475
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 518.3252 97.502
Residual 13.27917 2.498
Total 531.6044 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 2086.58 2086.58 I 157.1318 <.0001

If the 696-Grab sample’is included in this analysis, the conclusions are not changed.

Response Molybdenum
Summary of Fit
R-squareis the portion of variation attributed to the model, between O and 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.982465
RSquare Adj 0.979543
Root Mean Square Error 28.44219
Mean of Response 582.125
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 67786.04 98.821
Residual 808.9583 1.179
Total 68595 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MSNum DF Num F Ratio Prob > F

Drum&Random 271953 271953 1 336.1769 <.000 I

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Nickel
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root MeanSquared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.986621
RSquare Adj 0.984391
Root Mean Square Error 115.3704
Mean of Response 1887
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1469000 99.102
Residual 13310.33 0.898
Total 1482311 i00.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 5889312 5889312 I 442.4616 <.0001”

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Nitrate
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.647059
RSquare Adj 0.588235
Root Mean Square Error 703.5624
Mean of Response 38175
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1237500 71,429
Residual 495000 28.571

Total 1732500 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 5445000 5445000 1 I I .0000 0.0161

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Nitrite
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE
estimates the standard deviation of the residual.
RSquare 0.46654 I
RSquare Adj 0.377631
Root Mean Square Error 4.471301
Mean of Response 8.79625
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 21.22877 51.500

Residual 19.99253 48.500
Total 41.2213 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob ~ F
Drum&Random 104.908 104.908 i 5.2473 0.0619

If the 696-Grab sample is included in this analysis,
the drum-to-drum variance is statistically significant at the 5°A level.

Response Ortho-phosphate
Summary of Fit
R-squareis the portionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE
estimates the standard deviation of the residual.
RSquare 0.000018
RSquare Adj -0.16665
Root Mean Square Error 60.63086
Mean of Response 60.025
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random -918.924 -33.328
Residual 3676.102 133.328
Total 2757.177 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob ~ F

Drum&Random 0.405 0.405 1 0.0001 0.9920

[f the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Oxalate
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare
RSquare Adj
Root Mean Square Error o
Mean of Response o
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random o
Residual o

Total o
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random o 0 1

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Potassium
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.180076
RSquare Adj 0.043422
Root Mean Square Error 3665.094
Mean of Response o 24262.5
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1067083 7.359
Residual 13432917 92.641
Total I4500000 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random I.77e+7 I.77e+7 I 1.3178 0.2947

[f the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Selenium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.987322
RSquare Adj 0.985209
Root Mean Square Error 1.76151
Mean of Response 34.5125
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 361.7021 99.149
Residual 3.102917 0.851
Total 364.805 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 1449.9 I 1449.91 I 467.2737 <.000 I

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Silver
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.142682
RSquare Adj -0.0002
Root Mean Square Error 357.7548
Mean of Response 127.6925
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random -45.731 -0.036
Residual 127988.5 100.036
Total 127942.8 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 127806 127806 I 0.9986 0.3562

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Sodium
Summary of Fit
R-squareistheportionofvariationattributedtothemodel,betweenOand1.RootMeanSquared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.153058
RSquare Adj 0.0119
Root Mean Square Error 8827.797
Mean of Response 61600
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 1642500 2.064
Residual 77930000 97.936
Total 79572500 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 8.45e+7 8.45e+7 I 1.0843 0.3379

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Strontium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.918068
RSquare Adj 0.904412
Root Mean Square Error 2.099901
Mean of Response 77.3625
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 73.01292 94.305
Residual 4.409583 5.695
Total 77.4225 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MSNum DF Num F Ratio Prob > F
Drum&Random 296.461 296.461 1 67.2311 0.0002

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Sulfate
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. RootMeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.638033
RSquare Adj 0.577705
Root Mean Square Error 3000.556
Mean of Response 68700
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 21554167 70.536
Residual 9003333 29.464
Total 30557500 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 9.522e7 9.522e7 I 10.5761 0.0174

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Thallium
Summary of Fit
R-squareisthe~ordonof variationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.000144
RSquare Adj -0.1665
Root Mean Square Error 0.361334
Mean of Response 2.89125
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random -0.03261 -33.295
Residual 0.130563 133.295
Total 0.09795 I00.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random O.0001I 0.0001 I I 0.0009 0.9775

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Tin
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.379022
RSquare Adj 0.275526
Root Mean Square Error 0.25865
Mean of Response 8.33
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 0.044525 39.960
Residual 0.0669 60.040
Total 0.111425 100.000
These estimates based on equatingMeanSquaresto ExpectedValue.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 0.245 0.245 I 3.6622 0.1042

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Titanium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1.Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.944857
RSquare Adj 0.935666
Root Mean Square Error 9.658761
Mean of Response 170.125
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 2374.458 96.220
Residual 93.29167 3.780
Total 2467.75 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 9591.13 9591.13 1 102.8079 <.000]

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (cottliuued)
(Drum to drum versus sample to sample including analytical)

Response Uranium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.936268
RSquare Adj 0.925646
Root Mean Square Error 19.4315
Mean of Response 500.75
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 8226.104 95.61 I
Residual 377.5833 4.389
Total 8603.688 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 33282 33282 I 88.1448 <.0001

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response Vanadium
Summary of Fit
R-squareistheportionofvariationattributedto the model, between Oand 1. RootMeanSquaredError “RMSE”
estimatesthe standarddeviationof the residual.
RSquare 0.876626
RSquareAdj 0.856063
Root Mean Square Error I I 1.4372
Mean of Response 546.5
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 129250.6 91.234
Residual 12418.25 8.766
Total 141668.8 100.000
These estimates based on equating Mearr Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 52942 I 529421 I 42.6325 0.0006

lfthe 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A2: Investigation into Variance Components by Chemical Specie (continued)
(Drum to drum versus sample to sample including analytical)

Response Zinc
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.682691
RSquare Adj 0.629807
Root Mean Square Error 17,12211
Mean of Response 415.75
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 872.8333 74.857
Residual 293.1667 25.143
Total 1166 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 3784.5 3784.5 I 12.9090 0.0115

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A3: Histograms of Historical Results by Chemical Specie—
(Dru;samples not included) -
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Figure A3: Histograms of Historical Results by Chemical Specie (continued)
(Drum samples not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (continued)
(Drum samples not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (continued
(Drum samples not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (conrinue@

(Drurnsam~les not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (continued)

(Dru;samples not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (continued)

(Drum samples not included)
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Figure A3: Histograms of Historical Results by Chemical Specie (continue@
(Drum samples not included)
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Figure A4: P1ots of the TCLP Measurements by Drum ID

TCLP Arsenic Bv Drum

0.02 ~
689 696 696-GUB

Dm

‘CLP Barium By Drum

o

D

1 1

689 696 696-GMB

Dm

‘CLP Cadmium By Drum
0.045

0.04

,50.03s

~
0.03

! 0“025
P 0.02

0.015

0.01

+

* x

“

D

*
I 1

689 696 696-GWB

Drum

10- ~ x

5-

01 0

689 696 696-GWB

Drum



WSRC-TR-2000-O0523, Rev. O
December 28,2000

Page A3-50

SRT-SCS-2001-OO013
Page 50 of 57

Appendix

Figure A4: Plots of the TCLP Measurements by Drum ID (continued)

‘CLP Lead By Drum TCLP Selenium By Drum
0.1

0.075

0.025

0’ :
x

1 I

689 696 696-GWB

Drum

TCLP Mercury By Drum

0“0006~

0.0005i
x

~o.ooo4- “

~ 0.0003- 0
5
20.0002- 0

?,
0.0001- <$

@l

689 696 696-GRAB

Drum

o

1.5-

1-

*
x

0.5-

0- CJ

-0.5 I I
689 696 696-GMB

Drum

‘CLP Silver By Drum

‘“”’~
0.0075

E
n 0.005
3
R

0.00251
0’ “ $

1 1

689 696 696-GRAB

Dnun



WSRC-TR-2000-O0523, Rev. O
December 28, 200(1

Page A3-51

SRT-SCS-2001 -00013
Page 51 of57

Appendix

Figure A5: Investigation into Variance Components by TCLP Analyte
(Drum to drum versus sample to sample including analytical)

Response TCLP Arsenic
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.015598
RSquare Adj -0.14847
Root Mean Square Error 0.01181
Mean of Response 0.042512
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random -0.00003 -29.238
Residual 0.000139 129.238
Total 0.000108 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 0.00001 0.00001 1 0.0951 0.7682

[fthe 696-Grab sample is included in this analysis, the conclusions are not changed.

Response TCLP Barium
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.861986
RSquare Adj 0.838983
Root Mean Square Error 0.021138
Mean of Response 0.27175
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 0.004074 90.117
Residual 0.000447 9.883
Total 0.00452 I I00.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 0.01674 0.01674 I 37.4737 0.0009

lf the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A5: Investigation into Variance Components by TCLP Analyte (cotttiuued)
(Drum to drum versus sample to sample including analytical) .

Response TCLP Cadmium
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1. Root MeanSquaredError “RMSE”
estimates the standard deviation of the residual.
RSquare 0.000321
RSquare Adj -0.16629
Root Mean Square Error 0.00966
Mean of Response 0.028325
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random -0.00002 -33.248
Residual 0.000093 133.248
Total 0.00007 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 1.8e-7 1.8e-7 I 0.0019 0.9664

If the 696-Grabsampleis includedin this analysis,the conclusionsare not changed.

Response TCLP Chromium
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.000878
RSquare Adj -0.16564
Root Mean Square Error 4.265886
Mean of Response 8.919525
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random -4.52545 -33.099
Residual 18.19778 133.099
Total 13.67233 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 0.09597 0.09597 1 0.0053 0.9445

[f the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A5: Investigation into Variance Component by TCLP Analyte (coufinue~
(Drum to drum versus sample to sample including analytical)

Response TCLP Lead
Summary of Fit
R-squareis the portion of variation attributed to the model, between Oand 1.Root MeanSquaredError “RMSE”
estimatesthe standarddeviationof the residual.
RSquare 0.220656
RSquareAdj 0.090766
Root Mean Square Error 0.028222
Mean of Response 0.02367
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 0.000139 14.872
Residual 0.000796 85.128
Total 0.000936 100.000
These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F

Drum&Random 0.00135 0.00135 1 1.6988 0.2402

If the 696-Grab sample is included in this analysis, the conclusions are not changed.

Response TCLP Mercury
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE”
estimates the standard deviation of the residual.
RSquare 0.624092
RSquare Adj 0.56144
Root Mean Square Error 0.000084
Mean of Response 0.000187
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 1.594e-8 69.139
Residual 7.1 15e-9 30.861
Total 2.306e-8 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 7.09e-8 7.09e-8 I 9.9613 0.0197

If the 696-Grab sample is included in this analysis, the drum to drum variation is not longer statistically significant at a
570 significance level.
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Figure A5: Investigation into Variance Components by TCLP Analyte (co~zril~ued
(Drum to drum versus sample to sample including analytical)

Response TCLP Selenium
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. RootMeanSquaredError “RMSE”
estimatesthe standarddeviationof the residual.
RSquare 0.886892
RSquareAdj 0.868041
Root Mean Square Error 0.246284
Mean of Response 1.12025
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total

Drum&Random 0.698251 92.007
Residual 0.060656 7.993
Total 0.758907 100.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 2.85366 2.85366 1 47.0468 0.0005

If the 696-Grab sample is included in this analysis, the conclusions are not changed

Response TCLP Silver
Summary of Fit
R-square is the portion of variation attributed to the model, between Oand 1. Root Mean Squared Error “RMSE
estimates the standard deviation of the residual.
RSquare 0.206047
RSquare Adj 0.073722
Root Mean Square Error 0.003165
Mean of Response 0.001978
Observations (or Sum Wgts) 8

Variance Component Estimates
Component Var Comp Est Percent of Total
Drum&Random 0.000oo1 12.225
Residual 0.00001 87.775
Total 0.0000 I I I 00.000

These estimates based on equating Mean Squares to Expected Value.

Tests wrt Random Effects
Source Ss MS Num DF Num F Ratio Prob > F
Drum&Random 0.00002 0.00002 1 1.5571 0.2586

If the 696-Grab sample is included in this analysis, the conclusions are not changed.
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Figure A6: Histograms of Historical TCLP Results by Analyte
(Drum samples not included)
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Figure A6: Histograms of Historical TCLP Results by Analyte (continue@
(Drum samples not included)
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Figure A6: Histograms of Historical TCLP Results by Analyte (continue~
(Drum samples not included)
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m@L
mg/L
mg/L
m#L
mglt-
mg/l,J
mg/1,.
mg/L
ma
m@L
mglL
m@

I>ace

01/03/0[
0)/04/01

.,.
DF Analysc13ate ~c Bati Mdbd

10 AME 0!/05/01 1350 S9633 i
[0
in
10
10
10
]0
10
10
10
10
[0
10

fim~ Rep Bakh

1630 59&9
I553 59600
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Comp4ny :
Addrrss:

Ccm[ac[:

Frojcct:

certificate of Analysis

W~linghousc S4vannah Rivr Co,
Building 735.16A, ~ S
P.o. Box 616
Aikcn, SC29802 Ropo~ Date: JMu&y l), 2M I

Ms. Janti ~wford

HtiWaste Corr~act
Pue 2 of 2

Clianl Sample ID.
SarrrplsID:

696- I-T
35~2~2

.
Quai6er Result “ DI. RI.. Unii DF Au~Y*osI~ ~me Batch Method

.-..,---

~is data repon has hecn prepared wd reviewti in accotimce with General Engin~rhrg Lsrboratnsies, IrtG.

standard opcmting pmedures. P- di-t SUSYquestions m Your P~j~t Mmngcrt l= M. H~~ ~ 843-556-S~7~ E~(T~33”

PO t30x 30712- Charleston, SC’29417” 2(MO$avags! Road ● 29407

(M43) 556-8171- i;ssx (X43) 766-1178

fi P1’illlAtlt,lcc~.i~llw~r.
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~C Summary
Rcoort Dah Jrrnuary11,*I

Page 1 Ot 3Clieot: Wti*@oWc Snvanna3a IUvr CO.

6uUding 735-16A, h S
3’.0. Bbx 616
Aikrm, SC 2S802

&n@cC W. Jand Crawford

Workdrdec 3S922

-.. .
Pnnnnamt :“. . .. .

. —-.—
sunr~le Qu&-.—

.——.-
Nom -.—.

Batch 5%33

~1000146E14 LCS
An[imOIIy, -1 mvcrabfe
Arsenic, total mvcrable
Barium. total waverablc
BeryIlium, !ad &venble
Crldmim30WIrecovwablc
C2rromitrmrotalr-overablc
w, roralmverablc
Nickel,Ktal recoverable
Selenium.Iotal r-vtrab[o
Sllvcr, torrllrecovsr’abl~
T3urlliunbIotal rcCovcmblc
~mdiw, IotaJ ~W*blc
fine, tow! -vwabl=

@IOOO146S10 MB
Antimmy. Iotal ~overable
tienic, t- r=ovcrnble
B&um. total r~vembls
Beryllium. @d recoverable
Ctium, W remv=able
Chromium, tod ~overable
Led towl recovcrabl~
NIGkOI,rod recovcruble
Seleoium, M ~ova~ble
siIvor,mal mcowcrhble
~llium, *M rmvemble
vnnndtw,Iotalmo$emblc
~nc, ~1 tecov-blc

QCIOMI=l I 35922002
Antimony, total recoverable
-it, hral mvembls

Barium, WI ravcrable

ms/3- 102
I 08

99
102
107

105
!M
106
10(3
]02

100
102

104

(80%.116%) w 01/05/01 1336
(80%-1!7%)
(87%-1 16%)

(89%.1 16%)
(88%- I i7%)
(88%-117%)
(89%-1 17%)
(8r3%-119%)
(87%.114%)
(80%-1 19%)
(90%-1 )8%)
(89%-1 15%)
(89%-! 17%)

2.00
5.00
10.0
2.00
1.00
S.oo
S.oo
2,00
1.00

0.500
2.00
2.00
2.00

2800
5.00
10.0
2.00
[.00
5!M
5,00
2.00
1!00

0.500
2,00
2.00
2.00

2,03
5.40
990
2.W
1.07
5.25

5.21
2.11

0.995
0.s10
2.01
2.04
2.08

J

mfi

msiL

01/05/01 13:22u
u
u
u
u
u
u
u
u
u
u
u
J

0,0164
-0.0269

00000519
-0.00113
0.00118
4;001

-0.00572
-0.000S15

-0.M254
0.00193
0.00958

-o.m7
0.0287

ins/L

In@

MS

0,[12
0.0115

0,3ss
0.00726
0!07s3

13.8
-0.0169

10,4
0.792

(3.00763
0,148

0.W3

2.27
5.70
7.17
2.J2
1,17
19.8
5.18
13.0
1,79

0.540
2.20
2.17

m&
rng/L

108 (76%-124%)
114 (85%-1 18%)
68 w (~~.] 13%)

106 (ss%-] 16%)
109 (89%-1 16%)
119* (88%-112%)
104 (85%-118%)
130” (90%-1 18%)
100 (84%-112%)
i07 (89%-120%)
103 (87%-115%)
107 (89%-1 14%)
106 (91%. I 14%)

0!/05/01 14:fb4

J
m&Bqlliun toral recoverable

Cedmirrm, toral rmv-ble
Ctrromium, total w“~’ble
kd, ror41racoveriibl~
Nickel, W recoverable
Sebmiurn, roral recovwablc
Siivar, mtal rcmv-ble
~alli~ mral -wer*le
Vtium, twal recovemblc
nno, rod fecovcmble

Qclrloo146H12 3sw~

m~L

mglf-
mfi
mg/L

0,0654 2.19
MSD
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Workorden 3S922

hrmoamc ‘“.,, ,--- .. ..—
Metalu AqelxICP Fderai

Bauh 59633

Antimtiy, to@lrecovcmble
Amerric, total r=covcrabl..
Barium. to~alm~v.rable
B.rylliun toral r=cowenble
Cadmium, tor.ui t=ovorablt
Chromim, total mwerablc
M, total mmverablc
Nickel, rotal rooowerable
Selertium, -l recovcrabb
Silvcrr total r~ver’able
‘thallium, Iotal r-vcrable
V@adium, tolal reuaveruble

Zinc, Iotal r~verable
QC1OCOI468133592~ SDILT

fitirrtony, 10U1racovemble
Arsenic, total -verablc
Barium. total r~verable
Beryllium, md ~vemble
Cadmium, torAImcovorable
~rOMiUm, tO~l r_VefablG

bad, d -ovorable
Nickel, total recoverable
Selanium. total recoverable
Silver, @til recoverable
~ellium, M recoverable
Vamrdiuns,total r=’overablc
Zinc, total moverable

~100Kt1463% 7E
htimony, roral wowerable
wi?aic, totdlm~verablc
Bariuro. mtel ~verablo
Bqlliurrr, rotaJ recoverable
Cdmium, totfrlrecoverable
Chromim -1 &ovwabfc
@d, tod recoverable
Niebl, totil recoverable
Selenium, loral reoovcrQbIe
silver, mtal r-verable

Thallium. tobl recoverable
Vanadium, @Ial t=ovcrsble

QC Sumary
Page 2 of 3

. ..-.,.. .,
NQti Wule M-- ““””... ,,Q”@--, Y!?!M Wp%. ,-ec% MW AnlsI- Qite- Tim..- .,.. .—.

2.00

5,M

10.0
2.00

I ,00

S,oo

S.oo

2.00

I .00

0,500
2.00
2.00
2.M

u
J
J
J

u

J

J

u
J
J
J

u

J

J

0.112

0,011s
0.355

0,00726
0,0753

13.8
-0.0\69

10,4
~,792

0.00763

0.14s
0.0403
0.0654

11.2
1.15
35.5

0.726
7.53
1380

-1,69
1Q40
79.2

0.763
14.8
4.03
6s4

J

u

J

J
u
J

u
u
J
u
u
u
u
u
u
J
u
u
J

2.24
5,72
6.!1
2.10
1.16
19.4
5,07
12.7
1.76

0338
2.24
2,16
2.18

3.91
J.03
7,06

-0.M265

1.89
27a

-0.913
2]3
17,2

0.467
6.34

0.637
3.s3

0.00924
.0.0124
0.00201

-0.00169
o,oo2m
0.00426

+.00525
-0.00556

0,007S2
0.00459

-0.00685
0.00344

0.0277

. .
Tbe Qualifiers in fbi6reportaredefined ns fallows:

J EPA Functional Guideline CtiRcsult > MDA +2* Error

J EPA Funcli~rtal Glidcline Ne:Ro$ul! = MDL but Wrtlt < PQ~L

R4 WA FunctiWal Guideline C&e:Data Rcj=f.ed

EPA Funocionel GuideIine ~e:Retult < S * blti resrrl(

mfi

m@
rnsn-

%
mti

I
0

[6*

1

1
2
2
2
2
0
2
1
I

74.7
348

.s43
I02

25,7
.516

-170
2,64

8.5
206
114

20.9
170

107
I 14
S6

105
lw
I 12
[01
117
96

106
104
Iw
106

(0%-7%)
(0%-7%)
(0%-6%)
(U%-7%)
(0%.7%)
(0%-7%)

(0%-7%)
(0%-6%)

(0%.7%)

(0%-7%)

(0%.8%)
(0%-7%)

(0%-8%)

oJ/05/ol 13:s7

O\/OS/01 13:29

I
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QC Summa~
Wo*rderi 3s922 P6ge 3 nE 3

rn~mmt “.,,-, “. ““.-,,-,
...—-. . . . ... .. . . ------

%&t ~
. .

NOM w.., Un* WA% WC%”” ““~~ge A@+! uq~ Tfrnl,

u
u EPA Functional Guidclirse C& Rmult < MPl-

1
N/A irsdi=ms tiar spike wvw limits do not apply when sample conctnrration es.-eds spib mnc. by a factor of 4 Ormore.
a me Relative Per=nt DiKemn- (RPD) obrained fr~rn rhe sample duplicate @UP) is evalua~d against the acceptance criteria when rhe sample is groam thm

five rim= (5X) ha corItra# required @[ection Iidt (RL). lrs cases wh- either she sampicor duplicaw *aluc is 1+ than 5X the M, a cw[rol limi! of +/.
ha ~ is sssd {oevaluti tie DUP tbsult,
For PS, PSD, mndSDILT results, tbc values lisrI?.cIare thGmeasured amounts, n~ final oonccnualiorrs.

I
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Case Narrative for
WSRCO06

S13G# OOS42TB
Metals Analysis by 1<‘P

s~m~le Analysis:

The following samples were leached according to EPA SW846 method 1311 and additional! y
prepared and analyzed according to (he methods referenced in the “Method/An a!ysis
Information” section Of’this narrative:

Sample ID
35922001
35922002
1000146396
000146810
000146814
000146813
OOO146gl 1
000146812

Ciient JD
689- l-T
696-1 -T
TCLP Blank (TB)
Mqthod Blati (MB)
Laboratory Control Sample (1-L’S)

69$-1 -TL (35922002) Serial Dilution {SD)
69b-1-ls (35 Q22002) Matrix spike (MS)

,., .
Method/Analvsis [formation:

Analytical Batch #: 59633
Prep Batch #: 59449 (TCLP), 59600
Procedure: ICP-TWCE 6010 IN WAS’I’RWA’1’ER

Analytical Method: SW$46 601 OB
Prep Method: SW846 1311; SW$46 3010A”

System Configuration
me iCP analysis was petiorrned on a ‘fhermo ~arrell Ash 6 IE Trace =ial-viewing induclive]y

coupled plasma at~mic emission spectrometer. The instrument is equipped with a Meinhardl

nebuliur, cyclonic spray chamber, and yttrium internal st~indard. operating conditions for the

‘l’race ICP are setatQpowerlevelof’950 watts. ‘he instrument has a peristaltic pump flow rate

of 140 RPM. (2.0 mL/n~in sample upt&e rate), argon gas flows ~f 15 L/rein and 0.5 L/tn in for the
torch and auxiliary gases, and a pressure setting of 26 PSI ll~r the nebulizer,

Sample Preparation
All sarrtpltis were prepared in accordance with the referenced SW-84IS procedures.

Calibration Information:

Initial Calibration
All instruments’ calibrations are conducted using nlelhod and instrument n~~ufacturer’s
spwification$. All initial calibr~~ion requirements have been met for this analysis.

WSRC SDG# UOS42rR

Page 1 of 3

I
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CRDL Requirements
All CRDL standards met the referenced advisory control limits.

Continuing Calibration Verification (CCV) Standards
All continuing calibration verification (CCV) s[andards bracketing analyses associated with tJlis
SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCJ3) Requirements
All continuing calibration blanks (CCB) bracketing analyses associated with this SDO met the.
established acceptance criteria.

lCSMCSAB Requiremeu@
All interference check standard (ICSA and lCSA13) elements associated with this SDG met the
established acceptance criteria.

Quality control (0 C) Information:

Blank Acceptance
The preparation and TCLP blanks analyxd with this SDG did not contain requested elements at
concentrations greater than the deteciion limits (RD1 ,).

LCSILCSD Recovery Statement
All LCS spike recoveries for this SDCi were within the required acceptance limits,

MS/MSD Recove~ Statement
Sample 696- 1-T (35922002) was designated as the qual ily control sanlple for the IL’1)h~iich. I‘1ic
batch included a matrix spike (MS) and a matrix spike dup!icate (MS D). The percent rec~}vcrics
(V’R) obtained from the MS analyses are evahlated when the sample concentration is less lhan
four times (4X) the spike concentration added. The MS and MSD analyses met the established
qua)ity control acceptance criteria for percent recovery for i~llapplicable analytes. with the
exception of barium and chromium, as indicated by the ‘“*” qw~litier. The nickel recovery is

similarly qualified; however, because the parent sample nickel concentratitjn was grcuter thttn 4X
above the spike added amount the recovery result is deemed statistical Iy nun-appl ic~lble.

MS/MSD RPD Statement
The relative percent difference (RPD) obtained from the MSII is evaluated WIIUI\ Ihc sil]l~l~l~

wnc~ntration is greater than five times (5X) the contract r~quired detection limit ( I{L ), All

appii~able analytes were within the established acceptance Iimits for RPD. except t’(>rbarium
results which fell outside of laboratory-derived statistical process coi~tr~l (,SPC ) acceptance

limits.

Serial Dilution “!o Difference Statement
The serial dilution is used to assess interferenc~s due to matrix supprcssi~l> Or enhttnceIIIcIII.

Raw element concentrations that are at least 50X the instrument detection limit (1 DL) for ICP

anal yscs are applicable for serial dilution assessment. All applicable analytes met the established

criteria for serial dilution evaluation based on percent dil’l”cr~ncevalues L)f-: 10OAI.iis pur [l)L’
anal ytical method.

WSRC SDG# 005421”B
Page 2 of 3
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Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirements.

Sample Dilutions
Dilutions are performed to minimize matrix intert’crences resulting from elevated mineral
eJenlent concentrations present in samples andior to bring ~Jver ran~c [ar~et allalyt~

concentrations into the Iineu calibration range l~f the instrlll~~ents. TI)Gsamples fln(.iass~lciiilud

matrix QC anal y-ad by ICP were dil Llted 10X I() minimize p~}tential interferences arising from
the high sodium content in the TCL.l) Ieachinc s(lluli~n.

Miscellaneous Information:

NCR Documentation
Nonconformance reports NCR) are generated to documenl procedural an~>rna!ies that nltiy
deviate from referenced SOP or contractual documents. Nc) nonconfamance reports (N(’1<)
have been generated with this SDG.

Additional Comments
The additional comments fieid is used to address specitil issues associated with ci.IclIui~ol~sis,
clarifi rnethodcontmctual issues pertaining to the analysis und to list any report documents

generated w a result of sampIe anal ysis or review. The f’l}llowing additional ~t)mnlents WCI$U

requird for this sample set.

Copies of tie TCLP leaching logbook are inciudcd to document leaching informat icjjl associtilcd
with the samples in this SDG (e.g., initial pH, leaching solution used, etc.).

~cview~alidation:

GEL requires all analytical data to be verified by u quali Iicd data validator,

The following data validator verified the data presented in this SDG:

fl!

.

Reviewer:

Date: 0/- o y- 0/

WSRC SDG# 00S42TB
Page 3 of 3
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Particle Size Reduction Tcclanique Codes:

c - cut M - C~sh with a mallet
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~ GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.
<“ -,.0”
‘4A

Company :

Address :

Contacc

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 1 of 2

Client Sample ID: 689- l-T Proiect: WSRCO0497
Sample LD: 33055001 Client ID: WSRCO06
Matrix: MISC. SOLID
Collect Date
Receive Date:

12-OCT-00

CollectoK
19-OCT-00
Client

Parameter Qualifier Result DL RL Units DF AnalvstDate Time Batch Method

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u 0.000191 0.0006 0.002 m@ 1 AW2 11/03/00 1225 51662 1

Metals Anatysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable 2.02 0.0343 0.100 mti 10 RMJ 11/19/00 1352 51690 2
Arsenic, total recoverable 5.04 0.0257 0.500 ma 10
Barium. total recoverable J 1.15 0.00748 10.0 mm 10
Beryllium, total recoverable 1.88 0.00474 0.050 mti 10
Cadmium, total recoverable 0.971 0.00631 0.100 m@ 10
Chromium, total recoverable 18.4 0.0106 0.500 m@ 10
Lead, total recoverable 3.92 0.0183 0.500 mg/L 10
Nickel, total recoverable 4.98 0.0309 0.050 mti 10
Selenium, total recoverable 1.72 0.0236 0.100 mg/L 10
Silver, total recoverable 0.514 0.00529 0.500 mm 10
Thallium, total recoverable 2.01 0.0393 0.100 m@ 10
Vanadium, total recoverable 2.07 0.0089 0.050 mg/L 10
Zinc, total recoverable 1.81 0.0389 0.050 ma 10

The following Prep Methods were performed
Method Description A-natyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The foUowing Analytical Methods were performed
Method Description

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline CodeResult > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result c PQ~DL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blank result

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

= ~ri.t.l 0. recvcled n,mer
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Company : Westinghouse Savannah Rivr Co.

Address: Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802

Contact: Ms. Janet Crawford

Projecc HazWaste Contract

Client Sample ID:
Sample ID:

Parameter Qualifier Result

Certificate of Analysis

Report Date: November 22,2000

Page 2 of 2

689- l-T Proiecti WSRCO0497
33055001 Client ID: WSRCO06

nl . RI, Unitz DF AnalvstDate Time Batch Method—— –,

U EPA Functional Guideline Code: Result e MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by
v

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178

~ PrintPd 0. recvcled .aner.
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ua%o GENERALENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.
F i“ -,+0”
7&n

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co,
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
CollectoK

Certificate of Analysis

Report Date: November 22,2000

Page 1 of 2

689- l-B
33055002
Misc. Som
12-OCT-00
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Mercury Analysis Federal

TCLP Hg in Solid
Mercury

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable

Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u

u
J
J
J
J

J

u

u

0.000428

-0.0262
0.0608
0.224

0.00549
0.0235

8.75
0.0249

51.1
1.72

0.00188
0.106

0.00612

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050

1 AW2 11/03/00 1228 51662 1

0.314 0.0389 0.050 m-~ 10

10 RMJ 11/19/00 1357 51690 2
10
10
10
10
10
10
10
10
10
10
10

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10126100 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed

‘Method Description

1 SW846 7470A

2 SW8466010B

Notex
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline CodeResult >= MDL but result e PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blank result
U EPA Functional Guideline Code:Result c MDL

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road* 29407

(843) 556-8171 ● Fax (843)766-1178

= Pri.\ed.. recvcled namr



GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address:

Contact

ProjecC

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

689-l-B
33055002

Proiect:
Client ~:

Report Date: November 22, 2000

Page 2 of 2

WSRCO0497
WSRCO06

Parameter Quatitier Result DL RL Units DF AnalystDate Tme Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843)556-8171● Fax (843)766-1178

= Print-d n. r.rvcled namer
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~~~~RA~ ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date
Collecto~

Parameter Qualifier Result

Mercury Analysis Federal

TCLP Hg in Solid
Mercury u 0.000315

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable U -0.0172
Arsenic, total recoverable J 0.0417
Barium. total recoverable J 0.223
Beryllium, total recoverable J 0.00527
Cadmium, total recoverable J 0.0256
Chromium, total recoverable 8.67
Lead, total recoverable u 0.00366
Nickel, total recoverable 50.2
Selenium, total recoverable 1.74
Silver, total recoverable u 0.00153
Thallium, total recoverable 0.119
Vanadium, total recoverable U 0.0057
Zinc, total recoverable 0.356

The following Prep Methods were performed
Method Description

689-2-T
33055003
fiSC. SOLID
12-OCT-00
19-OCT-00
Client

Report Date: November 22,2000

Page 1 of 2

Proiect: WSRCO0497
Client ID: WSRCO06

DL RL Units DF AnalystDate Time Batch Method

0.0006 0.002 mm 1 AW2 11/03/00 1230 51662 1

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

0.100

0.500
10.0

0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

10 RMJ 11/19/00 1403 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

———
Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10I26IOO 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method

.
Description

—.. — .——

..——
1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQ~DL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blank result
U EPA Functional Guideline Code: Result < MDL

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171 ● Fax (843) 766-1178

~ Prin,.~onr.cv.l.~ r),FI.r.
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< Meeting today’s needs with a vision for tomorrow.
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Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 689-2-T Proiect: WSRCO0497
Sample ID: 33055003 Client ID: WSRCO06

—.—. .
Parameter QuaWler Result DL RL Units DF AnalystDate

———..—. .—._ —
Time Batch Method

The above sample is reported on an “as received” basis.

Tids data report has been prepared and reviewed in accordance with General Engineering Laboratones, Inc.
standard operating procedure;. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road* 29407

(843) 556-8171 ● Fax (843) 766-1178

~ Printed on recvcled oaoer.
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Company :

Address :

ContacC

Project:

GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for totnorrow.

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date
Receive Date:
Collector

689-2-B
33055004
MISC. SOLID
12-OCT-00
19-om-oo
Client

Report Date: November 22,2000

Page 1 of 2

Proiecti WSRCO0497
Client ID: WSRCO06

—.
Parameter

——.——..—
Qualifier Result DL RL Units DF AnalystDate Time Batch Method

———-
Mercury Am.dysisFederal

.—— — .

TCU Hg in Solid

Mercury u 0.00019 0.0006 0.002 ma 1 AW2 11/03/00 1232 51662 1
Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable U -0.0268 0.0343 0.100 ma 10 RMJ 11/19/00 1408 51690 2
Arsenic, total recoverable J 0.0405 0.0257 0.500 mti 10
Barium.totalr=verable J 0.227 0.00748 10.0 m8fJ- 10
Beryllium.totalrecoverable J 0.00501 0.00474 0.050 m@ 10
Cadmium,totalrecoverable J 0.0232 0.00631 0.100 mm 10
Chromium,totalr~overable 8.70 0.0106 0.500 mm 10
b~ totalrmoverable u 0.0131 0.0183 0.500 m@ 10
Nickel, totalr~verable 49.9 0.0309 0.050 m@ 10
Selenium,totalrecoverable 1.70 0.0236 0.100 mm 10
Silvw, totalrecoverable u o.ooOO12 0.00529 0.500 m@ 10
Thallium,totalrecoverable 0.111 0.0393 0.100 m@ 10
~anadk~ totalr=ovemble U 0.00502 0.0089 0.050 m@ 10
Zinc, totalrecoverable 0.305 0.0389 0.050 mti 10

The following Prep Methods were pesformed .——.
Method Description

. .—
Analyst ‘ Date Time Prep Batch

SW846 1311 SW846 1311TCLPLeaching-FEDERAL –
—— —...

JL ‘“ 10/26/00 1920 50629

SW846301OA ICP-TRACETCLPby SW846 301OA AJM 10/30100 1845 51161

SW846 7470A EPA7470 MercuryPrepTCLPLiquidFedera ARD 11/01/00 1630 51164

The following Analytid Methods were performed ————- . .—
Method D=cription
— ..——
1 SW846 7470A

2 SW8466010B

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code:Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result e PQWL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code:Result c 5 * blank result
U EPA Functional Guideline CodeResult c MDL

I PO Box 30712* Charleston, SC 29417”2040 Savage Road” 29407

I
[~A~}5SK.X171 ● Fgv tgA~l 76fi-1 17R
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address :

Contact:

Projec&

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date November 22,2000

Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID:
Sample ID:

689-2-B
33055004

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road” 29407
,0 .-..-.-/ .-..”. .F. ../”a-\1c< 1*9O
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision~or tomorrow.

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Certificate of Analysis

Report Date: November 22,2000

Page 1 of 2

Client Sample ID: 696- l-T
Sample ID: 33055005
Matrix: MISC. SOLID
Collect Date:
Receive Date:

13-OCT-00

Collectoc
19-OCT-00
Client

Proiect: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method
—.—. ———
Mercury Analysis Federal

TCLP Hg in Solid
Mercury u 0.000061 0.0006 0.002 ma 1 AW2 11/03/00 1234 51662 1

Metals Analysis-ICP Federal

TCU ICP Metals for Solid
Antimony, total recoverable U -0.00124 0.0343 0.100 mm 10 RMJ 11/19/00 1414 51690 2
Arsenic, total recoverable J 0.027 0.0257 0.500 mti 10
Barium. total recoverable J 0.280 0.00748 10.0 m@ 10
Beryllium, total recoverable U -0.000236 0.00474 0.050 ma 10
Cadmium, total recoverable J 0.0129 0.00631 0.100 m@ 10
Chromium, total recoverable J 0.0162 0.0106 0.500 m~ 10
Lead, total recoverable J 0.0943 0.0183 0.500 mm 10
Nickel, total recoverable u 0.0232 0.0309 0.050 m~ 10
Selenium, total recoverable u -0.00155 0.0236 0.100 m@ 10
Silver, total recoverable u 0.000355 0.00529 0.500 m~ 10
Thallium, total recoverable u 0.0389 0.0393 0.100 ma 10
Vanadium, total recoverable U 0.00554 0.0089 0.050 mfi 10
Zinc, total recoverable 1.62 0.0389 0.050 m@ 10

The following Prep Methods were performed
Meti;d

_. ———————
Description Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The following Analytical Methods were performed——
Method Description

-.——

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result c PQIfRDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blti result
U EPA Functional Guideline Code:Result c MDL

P O Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

-
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aa~ GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.
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Company :
Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 696-l-T ProiecC WSRCO0497
Sample ID: 33055005 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

P O Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

m
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

ContacL

Project:

Parameter

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Buildlng 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Report Date: November 22,2000

Page 1 of 2

Proiect: WSRCO0497
Client lD: WSRCO06

Client Sample ID: 696- l-B
Sample ID: 33055006
Matrix: MISC. SOLID
Collect Date
Receive Date:

13-OCT-00

Collectoc
19-OCT-00
Client

QuaWler Result DL RL Units DF AnalystDate Time Batch Method.- —.
Mercury Analysis Federal

TCLP Hg in Solid
Mercury

Me@ Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thalliuu total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u -0.000067

u -0.0223
J 0.0516
J 0.336

u 0.00317
J 0.0318

12.7
u 0.0179

3.92
0.670

u 0.000544
J 0.0858
J 0.0497

u -0.0438

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0778

0.002

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
O.lm

1 AW2 11/03/00 1240 51662 1

10 RMJ 11/19/00 1419 51690 2
10
10
10
10
10
10
10
10
10
10
10
20 MNC 11/20/00 1309 51690 3

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
——
SW846 1311 SW846 1311 TCLP Leaching -~–DERAL JL 10I26IOO 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10I3OIM 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

—

1 SW846 7470A
. —

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result c PQ~DL
R4 EPA Functional Guideline Code:Data Rejected

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178

*
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F Meeting today’s needs with a vision for tomorrow.
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Company :

Address :

Contact:

Project:

Parameter

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rrn 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 696- 1-B Proiect: WSRCO0497
Sample ID: 33055006 Client ID: WSRCO06

Qualifier Result DL RL Units DF AnalystDate Time Batch Method
.— —

U EPA Functional Guideline Code:Result e 5 * blank result
U EPA Functional Guideline CodeResult c MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratones, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178
m
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

—.—

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-2-T
Sample ID: 33055007
Matrix: MISC. SOLID
Collect Date: 13-OCT-00
Receive Date:
Collector

19-OCT-00
Client

Report Date: November 22,2000

Page 1 of 2

ProiecE WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method—
Mercury Anatysis Federal

TCLP Hg in Solid
Mercury

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

U -0.000132 0.0006 0.002 ma 1 AW2 11/03/00 1242 51662 1

u
J
J
u
J

u

u
J
J
u

-0.0131
0.0368

0.308
0.00392

0.0315
11.9

0.0172
4.19

0.704
0.00129

0.0841
0.0299

-0.0546

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0778

0.100
0.500

10.0
0.050
0.100
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.100

10 RMJ 11/19/00 1425 51690 2
10
10
10
10
10
10
10
10
10
10
10
20 MNC 11/20/00 1314 51690 3

The following Prep Methods were performed .
Method Description Analyst Date Time Prep Batch

SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Federa ARD 11/01/00 1630 51164

The foBowing Analytical Methods were performed..—
Method Description

—

___
1 S-W8467470A

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline CodeResult > MDA + 2 * Error
J EPA Functional Gr.ridelineCode: Result >= MDL but result < PQ~DL
R4 EPA Functional Guideline Code:Data Rejected

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178

*
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

Certificate of Analysis

Report Date: November 22,2000

Page 2 of 2

696-2-T Proiect: WSRCO0497
33055007 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code:Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

&&&
Reviewed by

I

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 ● Fax (843) 766-1178
&
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Company :

Address :

Contact:

Projecc

Parameter

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectoc

QuaWler Result
-——. —

Certificate of Analysis

Report Date November 22,2000

Page 1 of 2

696-2-B
33055008
MISC. SOLID
13-OCT-00

ProiecL WSRCO0497
Client ID: WSRCO06

19-OCT-00
Client

DL RL Uniti DF AnalystDate Time Batch Method—
Mercury Analysis Federal

TCLP Hg in Solid
Mercury u -0.000111 0.0006 0.002 ma 1 AW2 11/03/00 1244 51662 1

Metals Analysis-ICP Federat

TCLP ICP Metals for Solid
Antimony, total recoverable U -0.00496 0.0343 0.100 m@ 10 RMJ 11/19/00 1441 51690 2
Arsenic, total recoverable J 0.0495 0.0257 0.500 mm 10
Barium. total recoverable J 0.346 0.00748 10.0 ma 10
Beryllium, total recoverable U 0.00435 0.00474 0.050 ma 10
Cadmium, total recoverable J 0.0365 0.00631 0.100 mm 10
Chromium, total recoverable 11.5 0.0106 0.500 ma 10
Lead, total recoverable u 0.0173 0.0183 0.500 m@ 10
Nickel, total recoverable 6.18 0.0309 0.050 m@ 10
Selenium, total recoverable 0.716 0.0236 0.100 mm 10
Silver, total recoverable u -0.000137 0.00529 0.500 mti 10
Thallium, total recoverable J 0.0688 0.0393 0.100 mg/L 10
Vanadium, total recoverable J 0.0223 0.0089 0.050 m@ 10
Zinc, total recoverable u -0.0394 0.0778 0.100 mti 20 MNC 11/20/00 1320 51690 3

The following Prep Methods were performed
Method Description

—. .—-
Andyst Date Time Prep Batch

~W846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846301OA ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following Analytical Methods were performed
Method Description

1 SW846 7470A
—.

2 SW846601OB

3 SW846601OB

Notes:
The Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected

PO Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178
-
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Certificate of Analysis

Company :

Address :

Contact:

project

.. . ..- ----
Westinghouse Savannah Klvr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-2-B ProiecL
Sample ID: 33055008 Client lD:

Report Date: November 22,2000

Page 2 of’ 2

WSRCO0497
WSRCO06

Parameter QuatifJer Result DL RL Units DF AnalystDate Time Batch Method

U EPA Functional Guideline Code:Result c 5 * blti result
U EPA Functional Guideline Code:Resuh c MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratones, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

A ~<
Reviewed by

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

I (843) 556-8171 ● Fax (843) 766-1178

-
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Company :

Address :

Contact:

project

.

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Certificate of Analysis

Report Date November 22,2000

Page 1 of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectoc

.— —

Proi,ecC WSRCO0497
Client ~: WSRCO06

696-GRAB
33055009
MISC. SOLID
13-OCT-00
19-OCT-00
Client

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method
—

Mercury Anrdysis Federal

TCU Hg in Solid
Mercury

Metals Analysis-ICP Federal

TCLP ICP Metals for Solid
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total rwoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

u

u
J
J

u
J

u

u
J
J
u

0.000525

-0.0324
0.0354

0.351
0.0041
0.0315

9.69
0.00479

14.0
0.775

0.00123
0.0721
0.0177
0.0352

0.0006

0.0343
0.0257

0.00748
0.00474
0.00631

0.0106
0.0183
0.0309
0.0236

0.00529
0.0393
0.0089
0.0389

0.002

0.100
0.500

10.0
0.050
O.lm
0.500
0.500
0.050
0.100
0.500
0.100
0.050
0.050

1 AW2 11/03/00 1246 51662 1

10 RMJ 11/19/00 1447 51690 2
10
10
10
10
10
10
10
10
10
10
10
10

The following Prep Methods were performed —.
Method D=cription Analyst Date TMe Prep Batch
—
SW846 1311 SW846 1311 TCLP Leaching -FEDERAL JL 10/26/00 1920 50629

SW846 3010A ICP-TRACE TCLP by SW846 301OA AJM 10/30/00 1845 51161

SW846 7470A EPA 7470 Mercury Prep TCLP Liquid Fcdera ARD 11/01/00 1630 51164

The following A_nalytiml Methods were performed.—
Method Description

-—

1 SW846 7470A

2 SW846601OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Restrlt >= MDL but result e PQJ_iRDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blati result
U EPA Functional Guideline Code: Restrlt < MDL

P O Box 30712 ● Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843) 556-8171 “ Fax (843) 766-1178
-
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow.

Certificate of Analysis

Company :

Address :

Contact:

Projecc

——

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: November 22,2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID:
Sample ID:

ProiecC WSRCO0497
Client ID: WSRCO06

— —— _——
Parameter Quatifier Result DL RL Units DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

PO Box 30712” Charleston, SC 29417 ● 2040 Savage Road ● 29407

(843)556-8171● Fax (843)766-1178
.=
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QC Summary
Client: Westinghouse Savannah Rivr Co.

Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802

Conkct: Ms. Janet Crawford

Workorder: 32957

Re~ort Date: November 22,2000
Page 1 of 10

Parmname NOM Sample Qual QC Units RPD% mc% Range Atdst Date Time

Ion ChromatographyFederal
Batch 50370

QC1OOO12O4OO32957001 DUP
Nitrate

Nkrite

Ortho-phosphate

QCIOO0120399 LCS
Nkrate

Nitrite

Ortho-phosphate

QC1~120398 MB
Nkrate
Nkrite
Ortho-phosphate

QC1OOO12O4O1 32957001 MS
Nitrate

Nkrite

Ortho-phosphate
Batch 52615

QCIOO0127229 32957001 DUP
Bromide
Chloride
F3uonde
Sulfate

QCl~127228 LCS
Bromide
Chloride
Fluoride
Sulfate

QC1OOO127227 MB
Bromide
Chloride
Fluoride
Sulfate

QC1OOO12723O32957001 MS
Bromide
Chloride
Fluoride
Sulfate
Batch 52629

QC1W127233 32957001 DUP

Oxalate
QC10M)127232 LCS

Oxalate
QC1OOOI27231 MB

38300
11.3
37.1

39000
11.4
29.6

2 (0%-33%) HSC 10/30/00 22:04
o“ (0%-30%) 10/30/00 18:00

23 A (0%-30%)

105 (80%-120%) 10/30/00 17:31
104 (80%- 120%)
101 (80%-120%)

49.6
99.3
99.3

52.3
104
101

u
u
u

0.00
0.00
0.00

10/30/00 17:17

50.0
100
100

99.1
99.1
99.1
198

100
100
100
200

89.3

38300
11.3
37.1

38900
104
105

N/A (70%-130%)
93 (70%- 130%)
68* (70%-130%)

10/30/00 22:19
10/30/00 18:14

u 0.00 u
308
189

74000

0.00
307
182

74400

NIA A
o
3
1

(0%-30%) RWS 11/10/00 0952
(0%-30%)
(0%-30%)
(0%-30%) 11/09/00 17:05

(80%-120%) 11/09/00 19:00
(80%-120%)
(80%-120%)
(80%-120%)

101
93.4
104
190

102
94

105
96

11/09/00 19:14u
u
u
u

0.00
0.00
0.00
0.00

u 0.00
308
189

74000

149
391
193

72400

149* (70%-130%) 11/10/00 1007
84 (70%-130%)
4* (TO~o-lJO~o)

N/A (70%-130%) 11/09/00 17:19

u 0.00 u 0.00

89.5

N/A A (0%-30%) RWS 11/08/00 19:24

100 (80%-120%) 11/08/00 18:44
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QC Summary
Workorder: 32957 Page 2 of 10

Parmname NOM Sample Qurd QC Units RPD% REc% Range Anlst Date Time

Ion ChromatographyFederal
Batch 52629

Oxalate

QC1OOO127234 32957W1
Oxalate

Mercury Analysis Federal
Batch 50427

QC1OOO12O413 LCS
Mercury

QC1OOO12O41O MB
Mercury

QC1OOO12O411 32957001
Mercury

QC1OOOI2O414 33026007
Mercury

QC1OOO12O412 32957001
Mercury

QC1OOO12O415 33026007
Mercury

MetatsAnalysis-ICPFederal
Batch 50462

QCl~120463 LCS
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium total recoverable
Chromium, totrd recoverable
Cobrd~ total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
T~n,total remverab~e
Tltaoium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

MS

MS

MS

MSD

MSD

90.1

3130

89.3

101

95.4

95.4

7980000
32300

132000
136000
95900

115000
117000

11900000
91OOO

114000
121OOO

11400000
144000

3010000

u

u 0.00 u

u

58.0

u 1.59

58.0

u 1.59

94900
155000

3030000
88800

119000
798000

79800
142000
101000
163000

76500
58600

u

0.00

0.00

3160

-5.88

149

105

152

108

8850000
81100

132000
157000
99900

112000
117000

11800000
92300

114000
129000

15200000
140000

3080000
341000
99500

161000
3020000

81500
122000

94400
143000
100000
316000
-4100
86400
59900

O*

101

102

103

2 98

3 112

111
251*
100
115
104
97

100
99

101
100
106
133
97

102
110
105
104
100
92

102
107
118
101
99

194*

113
102

(70%-130%)

(58%-134%) AW2

(65%-136%)

(65%-136%)

(0%-17%)

(0%-17%)

(64%-127%) RMJ
(46%-171%)
(70%-150%)
(79%-154%)
(75%-129%)
(29%-153%)
(78%-122%)
(79%-150%)
(69%-143%)
(75%-138%)
(79%-139%)
(52%-176%)
(77%-129%)
(65%-126%)
(76%-136%)
(80%-141%)
(77%-141%)
(63%-141%)
(78%-127%)
(75%-125%)
(53%- 132%)
(70%-130%)
(56%-149%)
(70%-130%)
(62%-138%)
(70%-130%)
(80%-127%)
(70%-130%)

11/08/00 19:45

10/25/00 11:46

10/25/00 11:41

10/25/00 11:50

10/25/00 12:13

10/25/00 11:51

10/25/00 1214

11/17/00 11:33
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QC Summary
Workorder: 32957 Page 3 of 10

Parmname NOM Sample Qual QC Units RPD% UC% Range Ardst Date Time

MetatsAnalysis-ICPFederal
Batch 50462

QC1OOO12O46OMB
AIuminum,totalrecoverable
Antimony,totalrecoverable
Arsenic,totalrecoverable
Barium.totalrecoverable
Beryllium,totalrecoverable
Boron,totalrecoverable
Cadmium,totalrecoverable
Crdciu~ total recoverable
Chromium, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Jron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, totrd recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sdlum, total recoverable
Strontium
Thallium total recoverable
Tin, totrd recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

~l(SXt12M61 32957001 MS
Aluminum, total recoverable

Antimony, total recoverable
Arsenic, totaJ recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalq total recoverable
Copper, totrd recoverable
Jron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable

227000
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700

227000
22700

227000
22700
22700
22700

227000

13t3m
1890

141OOOO
143000

18600
277000

6470
181OOOOO

340000
2020000
1250000

77300000
678000

34500000
7920000

420000
2920000

24900000

J
u
u
u
u
u
u
u
u
u
u
J

u
u
u
u
u
u
u
u
J

u
u
J

u
u
u
u

1100
84.9
133

7.98
2.21
67.2
36.3
1410
47.9

-90.6
-73

3110
-52.5

347
94.9
45.1
121

1540
-12.1
-54.9
4640
1.93

-772
376

48.3
-1180

24.9
117

13900000
14300

1390000
156000
32800

283000
20000

177m
351000

1970000
1240000

79600000
667000

34100000
8190000

424000

25300000

71
55*

.99 *

57*
63*

26*
59*

-161 *
47*

-194 *
-73 *
980*
-51 *

-161 *
1170’
NIA

-267 *
180*

(70%-130%)
(70%-130%)
(72%-114%)
(66%-127%)
(75%-119%)
(70%-130%)
(76%-1 18%)
(68%-125%)
(74%-122%)
(71%-123%)
(73%-124%)
(70%-130%)
(71%-123%)
(70%-130%)
(70%-130%)
(70%-130%)
(74%-121%)
(65%-130%)

11/17/00 11:27

1’1/17/0011:49

11/17/00 13:22
11/17/00 11:49

11/17/00 15:00
11/17/00 11:49

11/17/00 13:22
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QC Summary
Workorder: 32957 Page 4 of 10

Parmname NOM Sample Qual QC Unita RPD% REc% Range Anlst Date Time
MetatsAnalysis-ICPFederal
Batch 50462

Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable

Strontium

Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12O46232957001 MSD
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. totrd recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Cbrontium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, toti recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, totrd recoverable
Sodium, totrd recoverable
Strontium
~allium, total recoverable

Tin, total recoverable

Titanium

Uranium

Vanadium, total recoverable

Ztnc, total recoverable

QC1OOO12O464 32957001 SDILT
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable

22700
22700

227000
22700
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700
22700
22700
22700

227000
22700
22700
22700

227000
22700

227000
22700
22700
22700

227000
22700
22700

227000
22700
22700
22700
22700
22700
22700
22700

51400
1180

66500000
74900

2840
8860

141000
599000
300000
412000

13800000
1890

141OOOO
143000

18600
277000

6470
18100000

340000
2020000
1250000

77300000
678000

34500000
7920000

420000
2920000

24900000
51400

1180
66500000

74900
2840
8860

141000
599000
300000
412000

139000
19.1 J

14300
1450
188

2800
65.4

183000

63100
18100

68400000
89100
17500
23900

157000
603000
311000
401000

13700000
14500

1370000
154000
32700

279000
20100

17500000
346000

1940000
1210000

72900000
658000

33600000
7950000

417000
2820000

23400000
62900
17700

62200000
87900
17600
23900

155000
592000
307000
396000

38300
2.73

4190
397

53.3
799
18.2

54000

2
1
2
1
0
1
1
1
1
2
2
9
1
2
3
2
1
8
0
2

10
1
1
0
1
2
1
1

37.9
28.5
47.1

37
42

42.8
38.9
47.8

52*
74*

839*
62*
64*
66*

NIA
NIA

49*
-50 *

-30
55

-201
47
62
11
60

-272
26

-340
-182

-1960
-91

-417
138
NIA

-431
-658

51
73

-1890
57
65
66

NIA
NIA

32
-71

11/17/00 11:55

(67%-113%)
(76%-124%)
(86%-123%) 11/17/00 13:22
(70%- 130%) 11/17/00 11:49
(71%-117%)
(70%-130%)
(70%-130%)
(70%-130%)
(67%-130%)
(70%-124%)

(0%-20%)
(0%-28%)
(0%-16%)
(0%-23%)
(0%-17%)
(0%-20%)
(0%-10%)
(0%-25%)
(0%-19%)
(0%-12%)
(0%-17%)
(0%-20%) 11/17/00 13:28
(0%-20%) 11/17/00 11:55
(0%-20%)
(0%-20%) 11/17/00 15:05
(0%-20%) 11/17/00 11:55
(0%-14%)
(0%-26%) 11/17/00 13:28
(0%-17%) 11/17/00 11:55
(0%-15%)
(0%-11%) 11/17/00 13:28
(0%-20%) 11/17/00 11:55
(0%-10%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-21%)
(0%-25%)

11/17/00 11:44
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QC Summary
Workorder: 32957 Page 5 of 10

Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time
MetatsAnalysis-ICPFederal
Batch 50462

Chromium, total recoverable
Cobalt, totaI recoverable
Copper, total recoverable
Iron, total remverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total rwoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total rwoverable
Silver, total recoverable
Sdlum, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

Rad Gamma Spec
Batch 52273

QC1OOO1265O633060001 DUP
Actinium-227

Actirtium-228

Antimony-124

Antimony-125

Bariurn-133

Califomium-249

Cfllfomium-251

Cerium- 141

Cerium- 144

Cesium-134

Cesium-135

Cesium-137

u

u

u

u

u

3440

20400

12600

156000

6850

348000

8000

4240

29500

50300

519

11.9

134000

757

28.7

89.4

1420

6050

3030
4170

0.0424
+/-0.0613

0.00498
+/-0.0238

0.0177
+/-0.0919

0.0306
+1-0.129

-0.0128
+/-0.0267

J

u

u

u

u

u

u

u

u

u

u

u

R4

996
6020
3290

34200
2030

1000OO
1930
1190
9030

12100
158

3.13
26300

210
16.6
26.5
397

1630
855

1300

0.0454
+1-0.239

0.0101
+/-0.159

-0.00796
+/-0.034 1

0.0202
+/-0.0593

-0.0377
+1-0.0332

0.0043
+1-0.0243

-0.0429
+/-0.0748

0.0117
+/-0.057 1
-0.00348
+/-0.132
-0.00256
+/-0.0233
-0.00143
+/-0.0915

0.0657
+/-0.0335

45
47.6

30
9.46
48.2
43.6
20.8
40.7

53
20.1
51.9
31.9
1.89
38.7
190

47.9
39.5
34.6
41.1
55.7

NIA

NIA

NIA

71 A

NIA

15 A

NIA A

NIA

NIA A

NIA

NIA

NIA

11/17/00 13:17
11/17/00 11:44

11/17/00 1454
11/17/00 11:44

11/17/00 13:17
11/17/00 11:44

11/17/00 13:17
11/17/00 11:44

SIU3 11/12/00 11:35

(0%-20%)
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QC Summary
Workorder: 32957 Page 6 of 10

Parmname NOM Sample Qua] QC Units RPD % REc% Range Anlst Date Time

RadGammaSpec
Batch 52273

Cobalt-57

Cobalt-58

Cobalt-60

Europium-152

Europium-154

Lead-212

Manganese-54

Neptunium-239

Niobium-94

Potassium-40

Prometilum-144

Promethium-146

Radium-226

Radium-228

Ruthenium-103

Ruthenium-106

Sdlum-22

Tin-1 13

Tin-126

Yttrium-88

Zinc-65

Zirconium-95

QC1OCH)1265O7
Actinium-227

Actinium-228

u

u

u

u

LCS

0.023
+/-0.034

0.00438
+/-0.0303

0.113
+1-0.205

0.0258
+/-0.0396

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

0.00123
+/-0.0 163

-0.0296
+1-0.027

0.0174
+1-0.0244

0.0228
+/-0.0589

0.0613
i-l-o. 145

0.021
+/-0.066
-0.0175

+/-0.0252
-0.0696

+/-0.120
-0.0215

+/-0.0218
0.116

+1-0.347
-0.000682
+/-0.0219

0.0127
+/-0.0274

0.0292
+/-0.0492

0.0101
+/-0.159
-0.0263

+1-0.0331
-0.0227

+/-0.21 1
0.0222

+1-0.0522
0.0343

+/-0.0308
0.0519

+/-0.045 1
0.0106

+/-0.0267
-0.0482

+/-0.0506
0.0379

+/-0.05 15

0.229
+/-6. 14

5.19

pcifg NIA

pcilg NIA

pcilg 28 .

pcilg NIA

pcilg NIA

pcilg N/A

pcilg NIA

pciJg NIA

pciJg NIA

pcilg NIA

pciJg NIA

@i/g NIA

pcilg NIA

pcilg NIA

pcilg NIA A

pci/g N/A A

pci/g NIA

pcilg NIA

pcilg 67 A

pcilg N/A

pctig NIA

pcilg N/A

pcilg

pctig

11/08/00 18:37
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QC Summary
Workorder: 32957 Page 7 of 10

Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

RadGammaSpec
Batch 52273

Antimony-124

Antimony-125

Barium-133

Califomium-249

Califomium-251

Cerium-141

Cerium- 144

Cesium-134

Cesium-135

Cesium-137

Cobalt-57

Cobak-58

Cobalt-60

Europium-152

Europium-154

Lead-212

Marrgarrese-54

Neptunium-239

Niobium-94

Potassium-40

Promethium-144

Promethium-146

Radium-226

441

+/-4.82

U -9. 180E+07
F/-l .310E+O8

u -0.859
+/-5.35

u 0.0907
+/- 1.07

u -0.495
+/-0.675

u -0.15
+1-1.42

U 7.480E+14
}/-1.840E+15

u -19.1
+/- 146

u 0.0897
+1-2.40

u 1.79
+1-2.38

458
+1-3.07

389
+1-34.5

U -1.160E+05
F/-8.68oE+o6

u

u

u

u

u

u

u

u

u

u

687
+1-5.37

-1.52
+/-1.89

-0.0429
+/-1.35

0.943
+/-3.88

16.3
+1-26.7
-0.627
+1-2.31

-0.0545
+1-0.523

1.62
+/-1.92

-2.27
+/-12.8

0.208
+/-1.54

1.20
+/-1 .08

pci/g

pcilg

pci/g

pctig

pci/g

pcilg

pcilg

pcilg

pcifg

pcilg 104 (75%-125%)

pcilg

pcilg

pcilg

pcifg

pcilg

pcilg

pci/g

pci/g

pcilg

pcilg

pcilg

pci/g

pcilg
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Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

Rad GammaSpec
Batch 52273

Radium-228

Ruthenium-103

Ruthenium-106

Sdlum-22

Tin- 113

Tin-126

Yttrium-88

Zinc-65

Zirconium-95

QC1W126505 MB
Actinium-227

Actinium-228

Antimony-124

Antimony-125

Barium-133

Californium-249

Califomium-251

Cerium-141

Cerium-144

Cesium-134

Cesium-135

Cesium-137

Cobalt-57

Cobalt-58

Cobalt-60

u 5.19
+/-4.82

U -1.670E+12
~/-4.130E+12

u -52
+1-124

u -0.0488
+/-1.14

u 4220
+/-17300

116
+1-1.99

u -5330

+/-10900

u 118
+1-180

U -2.800E+07
kl-8.090E+07

u -0.0193
+/-0.186

u 0.064
+/-0. 184

u -0.00484
+/-0.0195

u 0.0178
+1-0.044

u -0.0087
+/-0.021 1

u -0.00122
+/-0.021 1

u -0.0169
+/-0.0569

u -0.0045
+1-0.0222

u -0.0124
+/-0.0819

u 0.0095
+/-0.0198

u -0.0409
+/-0.074

u 0.000736
+/-0.0172

u -0.0041
+/-0.00996

u -0.00286
+/-0.017 1

u 0.0161

pcilg

pcilg

pcilg

pciig

pciJg

pcilg

pcilg

pci/g

pci/g

pcilg

pcilg

pcilg

pcilg

pcifg

pci/g

pcilg

pci/g

pctig

pcilg

pci/g

pcdg

pci/g

pci/g

pciig

11/13/00 08:48



WSRC-TR-2000-O0523, Rev. O
AS-39

QC Summary
Workorder: 32957 Page 9 of 10

Parmname NOM Sample Qual QC Units RPD% REC70 Range Ardst Date Time

Rad GammaSpec
Batch 52273

Europium-152

Europium-154

Lead-212

Manganese-54

Neptunium-239

Niobium-94

Potassium-40

Promethium-144

Promethium-146

Radium-226

Radium-228

Ruthenium-103

Ruthenium-106

Sodium-22

Tin-113

Tln-126

Yttrium-88

Zinc-65

Zirconium-95

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

u

+/-0.0202

0.00648
+/-0.0441

-0.00677
+/-0.0553

0.0299

+1-0.0375

0.0188
+/-0.0209

-0.00351
+1-0.0762

0.00508
+/-0.0 151

0.133

+1-0.305

0.00557
+/-0.025

-0.0146

+/-0.0195

0.0204
+/-0.0606

0.064
+/-0.184

0.00396
+/-0.0158

-0.027
+/-0.137

-0.00256
+/-0.0197

-0.00513
+/-0.0216

0.00912
+/-0.0285

-0.0083
+/-0.0209

-0.0232

+1-0.0353

-0.00614

+/-0.0304

pcilg

pci/g

pciJg

pcilg

pcilg

pci/g

pci/g

pciJg

pcilg

pciJg

pctig

pcilg

pcilg

pctig

pciig

pcilg

pciig

pciJg

pcilg

Notes:
Tbe Qualifiers in this report are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Emor

J EPA Functional Guideline Code:Result >= MDL but result < PQ~L

R4 EPA Functional Guideline CodeData Rejected

u EPA Functional Guideline Code:Result <5 * blank result
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Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

u EPA Functional Guideline Code: Result < MDL

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
AThe Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/-
the RL is used to evaluate the DUP result.
For PS, PSD, and SDILT resuks, the values listed are the measured amounts, not final concentrations.
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AS-41

Client: Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802

Contacti Ms. Janet Crawford

Workorder: 33055

QC Summary
ReDort Date: November 22,2000

Page 1 of 5

Parnmame NOM Sample Qual QC Units RPD% mc% Range Anlst Date Time

MercuryAnalysisFerterat
Batch 51662

QC1OOO123142 LCS
Mercury

QC1OOO123I61 LCSD
Mercury

QC1OOO123141 MB
Mercury

QC1W123139 33055009 MS
Mercury

QC1OOO12314O 33055009
Mercury

QC1OOO121676 TB
Mercury

QC1W122008 TB
Mercury

Metals Analysis-ICP Federal
Batch 51690

QC1OOO123122 32877005
Antimony, total recoverable

Arsenic, total recoverable
Barium. totrd recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, toti recoverable
Thallium, total recoverable
Vanadium, total rwoverable
Zinc, total recoverable

QC1OOO123124 LCS
Antimony, total recoverable

Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable

MSD

DUP

0.020

0.020

0.020

0.020

2.00
5.00
10.0
2.00
1.W
5.00
5.00
2.00
.1.00

0.500
2.00
2.00

u

u

J

J

u

u

0.000525

0.000525

0.0554
0.327

0.0299
13.2

0.0188

0.726
0.002

-0.0576

u

u

u

u

u
J

J

u
J
J

u

0.0182

0.019

-0.000141

0.0207

0.0207

-0.000277

-0.000279

-0.0252
0.0708

0.328
0.00459

0.0307
13.2

0.0225
3.03

0.716
0.00236

0.0637
0.0488
-0.055

1.99
4.91
10.1
1.94

0.984
4.99
4.93
1.97

0.985
0.498

1.93
2.02

m@

m@

m@

m@

m@

m@

mW

m@
mti
m@
m@
m@
m@

m@
m@
m@
m@
mti
m@
m@
m@
m@
m@
m@

4

0

NIA
24*

1
NIA
NIA

o
NIA
NIA

1
NIA
NIA
NIA
NIA

A

A

91

95

101

101

99
98

101
97
98

100
99
99
99

100
97

101

(82%-124%) AW2 11/03/00 1221

(0%-16%) 11/03/00 1223

11/03/00 1215

(74%-132%) 11/03/00 12:48

(0%-16%) 11/03/00 1250

11/03/00 1219

11/03/00 1217

(0%-5%) RMJ 11/19/00 13:24
(0%-6%)
(0%-8%)

(0%-12%)
(0%-7%)

(0%-15%)
(0%-14%)
(0%-11%)
(0%-11%)
(0%-17%)

(0%-5%)
(0%-20%)
(0%-20%) MNC 11/20/00 1252

(80%-116%) RMJ 11/19/00 1256
(80%-117%)
(87%-116%)
(89%-116%)
(88%-117%)
(88%-117%)
(89%-117%)
(88%-119%)
(87%-114%)
(80%-119%)
(90%-118%)
(89%-115%)
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QC Summary
Workorder: 33055 Page 2 of 5

Parmsmsne NOM Sample Qual QC Units RPD % Wc% Range AnIst Date Time

MetataAnalysis-ICPFederal
Batch 51690

Z~nc,total recoverable
QC1OOO12316O LCSD

Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
zinc, totrd recoverable

QC1OOO123123 MB
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
BerylIium, total recoverable
Cadmium, totrd recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
~allium, toti recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12311932877005
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Betylliuq toml recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
~allium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO12312533055009
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable

2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00

1.92 96 (89%-117%)

1.79
4.37
8.98
1.73

0.883
4.46
4.39
1.76

0.877
0.448

1.72
1.81
1.71

10 90
12 88
12 90
11 87
11 88
11 89
12 88
12 88
12 88
11 90
12 86
11 91
12 85

(0%-20%) 11/19/00 13:02
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)

11/19/00 12:40u
u
u
u
u
u
u
u
u
u
u
u
u

-0.00202
0.0123

0.000218
-0.000033

0.0013
0.000469

-0.000653
0.00203

0.000882
0.000673

0.0143
0.000002
0.00221

MS

MS

2.02

5.00

1.03

1.86

0.955

18.1

3.87
4.91

1.72

0.514

1.98

2.03

1.94

101
99

7*

93
93
98
77*

95
99

102
96
99
97

(76%-124%) 11/19/00 1330
(85%-118%)
(90%-1 13%)
(88%-116%)
(89%-116%)
(88%-112%)
(85%-1 18%)
(90%-1 18%)
(84%-112%)
(89%-120%)
(87%-115%)
(89%-114%) I

(91%-1 14%) MNC 11/20/00 1258

0.0554

0.327

J

J

0.0299
13.2

0.0188

0.726
0.002u

mgtL
u -0.0576

u
J
J
u

-0.0324
0.0354

0.351
0.0041

2.06
5.03
1.09
1.88

103
100

7*

94

(76%-124%) Rh4J 11/19/00 1458
(85%-118%)
(90%-113%)
(88%-116%)
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Parmname NOM Sample Qual QC Units RPD% Wc% Range Anlst Date Time

MetalsAnalysis-ICPFederal
Batch 51690

Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, totrd recoverable
Zinc, total recoverable

QC1OOO12312O32877005
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total rmverable
Chromium, total recoverable
kad, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1OOO123126 33055009
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
SiIver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

QC1G130123121 32877005
Antimony, total recoverable

Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable

MSD

MSD

SDILT

1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

2.00
5.00
10.0
2.00
1.00
5.00
5.00
2.00
1.00

0.500
2.00
2.00
2.00

J

u

u
J
J

u

J

J

u

u

u
J
J

u
J

u

u
J
J

u

J

J

u

0.0315
9.69

0.00479
14.0

0.775
0.00123
0.0721
0.0177
0.0352

0.0554
0.327

0.0299
13.2

0.0188

0.726
0.002

-0.0576

-0.0324
0.0354
0.351

0.0041
0.0315

9.69
0.00479

14.0
0.775

0.00123
0.0721
0.0177
0.0352

u
5.54 u
32.7

u
2.99 J
1320
1.88 u

72.6
0.200 u

0.968
14.6
3.92
16.0
1.80

0.522
1.99
2.05
1.94

2.07
5.11
1.06
1.89

0.971
18.5
3.97
5.00
1.75

0.523
2.01
2.08
1.95

2.05
5.04
1.17
1.88

0.967
14.6
3.93
,16.0
1.79

0.519
2.03
2.05
1.95

-0.404
1.49
6.67

0.0455
0.659

279
1.55
64.1
14.6

0.288

m@

3
2
2
2
2
2
2
2
2
2
2
2
0

1
0
6
0
0
0
0
0
1
1
2
0
0

N/A
34.6
2.08
NIA
10.4
5.71
312
N/A
.437
620

94
98
78*

99
103
104
96

102
95

104
101

7
95
94

106
79
99

103
104
98

102
97

102
100

8
94
94
99
78

100
101
104
98

102
96

(89%-116%)
(88%-112%)
(85%-118%)
(90%-118%)
(84%-112%)
(89%-120%)
(87%-115%)
(89%-114%)
(91%-114%)

(0%-7%) 11/19/00 13:46

(0%-7%)

(0%-6%)
(0%-7%)

(0%-7%)

(0%-7%)
(0%-7%)

(0%-6%)

(0%-7%)

(0%-7%)

(0%-8%)
(0%-7%)

(0%-8%) MNC 11/20/00 13:03

(0%-7%) RMJ 11/19/00 15:04
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-7%)
(0%-6%)
(0%-7%)
(0%-7%)
(0%-8%)
(0%-7%)
(0%-8%)

11/19/00 13:19
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Parmname NOM Sample Qual QC Units RPD% REc% Range Anlst Date Time

MetalsAnalysis-ICPFederal
Batch 51690

Thallium, total recoverable
Vanadtum, total recoverable
Zinc, total recoverable u

QC1OOO12312733055009 SDILT
Antimony, total recoverable u
Arsenic, total recoverable J
Barium. total recoverable J
Beryllium, total recoverable u
Cadmium, total recoverable J
Chromium, total recoverable
Lead, total recoverable u
Nickel, toti recoverable
Selenium, total recoverable
Silver, total recoverable u
Thallium, total recoverable J
Vanadium, total recoverable J
Ztnc, total recoverable u

QC1OOO121676 TB
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, totrd recoverable
Lead, totrd recoverable
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
fine, totrd recoverable

QCl~122008 TB
Antimony,totalrecoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Cadmium, total recoverable
Chromium, total recoverable
Lead, total recoverable
Nickel, total recoverable
Selenium, total rwoverable
Silver, total recoverable
Thallium, total recoverable
Vanadium, total recoverable
Zinc, total recoverable

-2.88

-3.24
3.54
35.1

0.410
3.15
969

0.479
1400
77.5

0.123
7.21
1.77
3.52

u
J

u

u
u

u
J

u

u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

2.85
1.19
1.06

-0.227
1.43
6.95

0.0661
0.767

199
1.08
290
15.0

0.159
1.24

0.501
0.883

0.00285
0.00564
0.00139

-0.000281
0.00215
0.00403

0.0177
0.00785

-0.00584
0.00162

0.0137
0.000688

0.00332

-0.0135
0.0165

0.00152
-0.00019
0.000267

0.00122
0.0107

-0.00241
-0.00368
0.000561

0.00693
0.000017

0.00565

m@
m&
m@
m@
m@
m@

m@
m@
m@
mti
m@
m@
m@
m@
m@
m@
m@
m@
m@

NIA
NIA

-284

-64.9
103

.871
19.4
21.6
2.59
1020
3.82
3.22
545
14.1
41.3
25.4

MNC 11/20/00 1246

RMJ 11/19/00 1452

11/19/00 1245

11/19/00 1251

Notes:
The Qualifiers in this report are defined as follows:
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Parmname NOM Sample Qual QC Units RPD% WC% Range Ardst Date Time

J EPA Functional Guideline Code:Result > MDA + 2 * Error

J EPA Functional Guideline Code:Result >= MDL but result < PQ~L

R4 EPA Functional Guideline Code:Data Rejected

u EPA Functional Guideline Code:Result <5 * blank result

u EPA Functional Guideline Code:Result < MDL

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
AThe Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/-
the RL is used to evaluate the DUP result.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.



W542.dsl

4s
4s0
4s
4s
4s5
4%0
S900
4s
425
405
4s
1020
m
4%
4%
w
4%
w
4%
4%
WD
4-0
495
495

2s2.!.1
2s5.1-1
2s+1-1
2.2*1.T
2s%1-1
222-1.T
629.1.T
E5%1-T
6s2.1-T
22*1-T
w%l.T
62*1-T
azsf.r
52*1-T
32%1.1
42%1.T
SSP1-T
WS1.T
c2e1-T
22s1 .T
MS1-T
s2* 1-T
2s3.1-1
B2P1.T
s2P1.T
2s0.1-1
M%I-r
2ss1 .T
22sI.T
s-2*1.T
62*7.1
2s0.>.1
6ss1-1
4291-T
6291-T
62s1.1
SS%l.T
6s*1.T
62%1.1
6ds1.T
22E.1.T
2291-T
M% I-T
622.1-T
6zs1.T
6SSI.T
2sc.1.T
22-1.1
=*1-T
2s%t.T
2s+1.T
522.1-T
BSS1.T
32%1-T
2d2.1-T
22s1-T
22%1-T
s20.1-T
23s1.T
82%1.T
SG9.1.T
22*1-T
2s*I.T
222-1-T
6s%1.T
2.29.1-T
222.1-T
23P1.T
62*1-7
BS%l.T
EGC.1-T
62*1-B
2.2s1-2
6291-B
2s5.14
02sf.B
3s%1.s
83+1.s
62*1*
22%1.s
265.1.0
2291.0
2ss1-s
B2C.1.B
2ss1.s
2sc.1.B
2d&va
2s0-1.s
32*1.3
G29.14
5s%1.s
2d0.1-B
SS9.I.B
@s6.f.B
2GE.1.S
22%1.2
42s1.s

w
w
w
w
w
w
w

:

2.W
2.W
2.W
2.00

TRACE2
TRACE2
TRAC52
TRACE2
TRACE2
TRACE2
TRACE2

TFIACE2

s-
SM22
5W22
W4B2
SW
5Me2
6MB2
6M22
SMG2
6M32
SM.22
60462
SC422
5C422
w
50402
Swm
5W02
60422
SM32
SM62
SM62
5-
SW82
5M62
5M82
5M’22
5Q482
50370
SO.270
50370
5M27

RW lW
Rh!.J 100
Rh!.1 100
RMJ lW
RW lW
RMJ lW
RN lGO
RhU IW
RNJ lDD
RW t 00
RMJ 100
RW 300
RhU 10D
RMJ lW
RW 100
RMJ lW
RMJ lW
RN.J 100
RMJ 100
RMJ 1w
Flw lW
RMJ 100
RMJ lc.a

%0 40.s bBaTG2N
10 40.s mm
1040,6 A6237WN
1049.3 AGR77WN
10 4Q,6 ABS2T9SN
10 40.5 ABmTssN
10 40.s ABmT22N
10 40S mmT02N
1049.6 Asmm2N
1049.3 AS23W
1040.5 ASMT28N
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SAMPLE RECEIPT REVIEW
Date )0/[4 [OQ ~ “

Client w% /cl*

Received by Lm

SAMPLE REVIEW CRITERIA

,.
YES NO NIA COMMENTSIQUALIFIERS

1 Were shipping containers received intact and sealed? If no, notify the Project Manager J

2 Were chain of custodv documents included?

3 Shipping container temperature(s) checked:
,,
‘:

+

4 Is temperature documented on Chain of Custody
\Jllf[-
4 4 d

5 Was shipping container temperature within specifications (4 +{- 2 C) If no, notify Project Manager /

6 Are any of the samples identified by the client as radioactive? ./

Were the samples screened for radioactivity? , J

Were the screening results <= background? If results are> background inform RSO , /

7 Were chain of custody documents completed correctly? (Ink, signed, match containers) /

8 Were sample containers received intact and sealed? If no, notify the Project Manager J

1-1-9 Were all sample containers properly labeled? fl
I

I 1---110 Were correct sample containers received? d

11 Preserved samples checked for pH? d

12 Were samples preserved correctly? If no, notify Project Manager 0

13 Were samples received within holding time? If No, notify Project Manager
) /

14 Were VOA vials free of headspace? d

15 ARCOC#

16 SDG#
n c ~7

PM(A) Review. &&*&

Date Reviewed: \w\oo

Additional Comments:

I-. . . .- > 0
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A5-60

# Work Order Containers

Work Order / Sample No.: ~~1

32957001.02-1000 ml/P - None

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:02 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:3044 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957001.02.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis 50200

32957001.02.04-50 ml/P

24-OCT-2000 16:46:45 Aaron Dias 50190

25-OCT-2000 10:44:46 Anson Walsh 50427

32957001.02.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652

07-NOV-2000 14:58:18 Jodi Elliott 52273

32957001.01-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

24-OCT-2000 15:43:18 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

@
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AS-61

32957002.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:41 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

32957002.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:45:03 Aaron Dias 50190 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa

08-NOV-2000 14:08:58 Buddy Sosa

08-NOV-2000 16:40:07 Buddy Sosa

09-NOV-2000 09:52:34 Elijah Singleton

32957002.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis

32957002.01.04-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis

32957002.01.05-50 mm

24-OCT-2000 16:46:44 Aaron Dias

25-OCT-2000 10:44:46 Anson Walsh

32957002.01.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

50652

52578

52579

52615

52629

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

50200 Inorganic Prep

50200 Inorganic Prep

50190 Inorganic Prep

50427 Mercury Lab

50652 Radioactive Cooler

52273 Gamma Sample Staging Shelf



fOrk Order Containem http://alphalims02.gel.corn80/liticont_@l WSRC-TR-2000-O0523, Rev. O
AS-62

32957003.02-1000 mm - None

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 16:11:21 filstana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:10 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith

08-NOV-2000 11:37:42 Buddy Sosa

‘08-NOV-2000 11:39:18 Buddy Sosa

08-NOV-2000 14:08:58 Buddy Sosa

08-NOV-2000 16:40:07 Buddy Sosa

09-NOV-2000 09:5234 Elijah Singleton

32957003.02.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis

32957003.02.04-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis

32957003.02.05-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias

25-OCT-2000 10U.46 Anson Walsh

32957003.02.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

32957003.01-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

50652

52578

52579

52615

52629

50200

50200

50190

50427

50652

52273

Login Area

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Inorganic Prep

Mercu~ Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login kea

Radioactive Cooler

24-OCT-2000 15:43:18 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:10:33 HelenCamello 50370 IC Lab

26-OCT-200014:44:41ChadByas SampleReturnShelfRadiochem

32957004.02-250 ml/P - 4C

19-OCT-200016:54:42DionneFrancis Login Area

19-OCT-200017:44:17PatriciaDover RadioactiveCooler

24-OCT-200015:43:17MellieSmith 33055009 RadioactiveCooler

24-OCT-200018:33:14HelenCamello 50188 IC Lab

24-OCT-200019:10:33HelenCamello 50370 lC Lab

26-OCT-200014:44:40ChadByas SampleReturnShelfRadiochem
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32957004.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-oCT-2000 16:16:02 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:45:03 Aaron Dias 50190 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

27-OCT-2000 13:47:11 Michael Kinslow Radioactive Cooler

03-NOV-2000 11:07:00 Calvin Stone 50652 Radiological Soil Preparation

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:58 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:30:44 Mellie Smith 52578 IC Lab

08-NOV-2000 11:37:42 Buddy Sosa IC Lab

08-NOV-2000 11:39:18 Buddy Sosa 52579 IC Lab

08-NOV-2000 14:08:58 Buddy Sosa 52615 IC Lab

08-NOV-2000 16:40:07 Buddy Sosa 52629 IC Lab

09-NOV-2000 09:52:34 Elijah Singleton Radioactive Cooler

32957004.01.01-50 mm

24-OCT-2000 16:1614 Kristana Davis 50200 Inorganic Prep

32957004.01.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957004.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957005.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:1033 Helen Crunello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

I C-
-------- ------- ,.
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32957005.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa

08-NOV-2000 14:08:58 Buddy Sosa

08-NOV-2000 16:40:07 Buddy Sosa

09-NOV-2000 09:52:35 Elijah Singleton

32957005.01.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis

32957005.01.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dirts

25-OCT-2000 10:44:46 Anson Walsh

32957005.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

32957006.02-250 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis

19-OCT-2000 17:44:17 Parncia Dover

50652

52578

52579

52615

52629

50200

50190

50427

50652

52273

http~/alphatims02. gel.mrn8Mimtimnt_~n WSRC-TR-2000-00523, Rev. O
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Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

[C Lab

IC Lab

[C Lab

[C Lab

[C Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Crtmello 50188 IC Lab

24-OCT-2000 19:1033 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem
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32957006.01-1000 ml/P - 4C

19-OCT-2000 16:54:42 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:45:03 Aaron Dias 50190 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

27-OCT-2000 13:47:11 Michael Klnslow Radioactive Cooler

03-NOV-2000 11:07:00 Calvin Stone 50652 Radiological Soil Preparation

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:30:44 Mellie Smith 52578 IC Lab

08-NOV-2000 11:37:42 Buddy Sosa IC Lab

08-NOV-2000 11:39:18 Buddy Sosa 52579 IC Lab

08-NOV-2000 14:08:58 Buddy Sosa 52615 IC Lab

08-NOV-2000 16:40:07 Buddy Sosa 52629 IC Lab

09-NOV-2000 09:52:34 Elijah Singleton Radioactive Cooler

32957006.01.01-50 mm

24-OCT-2000 1611:28 Kristana Davis

32957006.01.04-50 mm

24-OCT-2000 16:16:14 Kristana Davis

32957006.01.05-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias

25-OCT-2000 lWU.46 Anson Walsh

32957006.01.06- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone

07-NOV-2000 14:58:18 Jodi Elliott

32957007.02-1000 ml/P - None

19-OCT-2000 16:54:43 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

50200 Inorganic Prep

50200 Inorganic Prep

50190 Inorganic Prep

50427 Mercury Lab

50652 Radioactive Cooler

52273 Gamma Sample Staging Shelf

bgin Area

Radioactive Cooler

24-OCT-2000 18:33:14 Helen Carnello 50188 IC Lab

24-OCT-2000 19:10:33 Helen Carnello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

I
,---
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vOfk Order Containers

32957007.01-1000 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2~ 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:3044 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957007.01.01-50 ml/P

24-OCT-2000 16:16:14 Kristana Davis 50200

32957007.01.04-50 m~

24-OCT-2000 16:46:44 Aaron Dias 50190

25-OCT-2000 1044:46 Anson Walsh 50427

32957007.01.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652

07-NOV-2000 14:58:18 Jodi Elliott 52273

http://alphalims02.gel.corn80/limtil WSRC-TR-2000-O0523, Rev. O ?0
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Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf



work Order ContaineB

32957008.02-1000 ml/P - 4C

19-OCT-2000 1654:43 Dionne Francis

19-OCT-2000 17:44:17 Patricia Dover

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:16:02 Kristana Davis 50200

24-OCT-2000 16:45:03 Aaron Dias 50190

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:07:00 Calvin Stone 50652

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:30:44 Mellie Smith 52578

08-NOV-2000 11:37:42 Buddy Sosa

08-NOV-2000 11:39:18 Buddy Sosa 52579

08-NOV-2000 14:08:58 Buddy Sosa 52615

08-NOV-2000 16:40:07 Buddy Sosa 52629

09-NOV-2000 09:52:35 Elijah Singleton

32957008.02.01-50 ml/P

24-OCT-2000 1616:14 Kristana Davis 50200

32957008.02.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190

25-OCT-2000 10:44:46 Anson Walsh 50427

32957008.02.05- Gamma Cart

07-NOV-2000 120655 Calvin Stone 50652

07-NOV-2000 14:58:18 Jodi Elliott 52273

32957008.01-250 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis

19-OCT-2000 17:39:40 Patricia Dover

http//slphatims02.gel.corn80/lims/cont_l WSRC-TR-2000-O0523, Rev. O
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Login Area

Radioactive Cooler

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

Radiological Soil Preparation

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

IC Lab

IC Lab

IC Lab

IC Lab

Radioactive Cooler

Inorganic Prep

Inorganic Prep

Mercury Lab

Radioactive Cooler

Gamma Sample Staging Shelf

Login Area

Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Camello 50188 IC Lab

24-OCT-2000 19:1033 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem
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32957009.02-1000 mm - 4C

19-OCT-2000 16:54:43 Dionne Francis Login Area

19-OCT-2000 17:44:17 Patricia Dover Radioactive Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-OCT-2000 16:16:03 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:45:03 Aaron Dias 50190 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

27-OCT-2000 13:47:11 Michael Klnslow Radioactive Cooler

03-NOV-2000 11:07:00 Calvin Stone 50652 Radiological Soil Preparation

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

03-NOV-2000 16:19:58 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:3044 Mellie Smith 52578 XCLab

08-NOV-2000 11:39:18 Buddy Sosa 52579 IC Lab

08-NOV-2000 14:08:58 Buddy Sosa 52615 IC Lab

08-NOV-2000 16:40:07 Buddy Sosa 52629 IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

32957009.02.01-50 ml/P

24-OCT-2000 161614 Kristana Davis 50200 Inorganic Prep

32957009.02.04-50 ml/P

24-OCT-2000 16:46:44 Aaron Dias 50190 Inorganic Prep

25-OCT-2000 10:44:46 Anson Walsh 50427 Mercury Lab

32957009.02.05- Gamma Can

07-NOV-2000 12:06:55 Calvin Stone 50652 Radioactive Cooler

07-NOV-2000 14:58:18 Jodi Elliott 52273 Gamma Sample Staging Shelf

32957009.01-250 ml/P - 4C

19-OCT-2000 16:54:43 Dionne Francis Login Area

19-OCT-2000 17:39:40 Patricia Dover Radioactive Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

24-OCT-2000 18:33:14 Helen Carnello 50188 IC Lab

24-OCT-2000 19:1033 Helen Camello 50370 IC Lab

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

Version 1.0 1216/99
General Engineering Laboratories, Inc.
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& Work Order Containers

Work Order /Sample No.: 1~1

33055001.02-1000 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis Login Area

23-OCT-2000 17:20:15 Mellie Smith Main Cooler

24-OCT-2000 15:41:43 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Klstana Davis 50200 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

26-OCT-2000 1042:28 Jodi Elliott General Chemistry

26-OCT-2000 11:26:11 Jianguo Li 50629 TCLP EXTRACTION AREA

27-OCT-2000 13:47:11 Michael Kinslow Radioactive Cooler

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:31:39 Mellie Smith IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

33055001.02.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055001.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo L1 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Atnanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055001.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Atnartda Muccio 51161 Inorganic Prep

33055001.02.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

33055001.01-250 ml/P - 4C

23-OCT-2000 16:24:19 Dionne Francis Login Area

23-OCT-2000 17:2249 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54. Elijah Singleton Radioactive Cooler



“orkOtder Containers

33055002.02-250 mm - 4C

23-OCT-2000 16:24:19 Dionne Francis

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:15 Mellie Smith

24-OCT-2000 15:43:17 Mellie Smith 33055009

26-OCT-2000 14:44:41 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

33055002.01-1000 ml/P - 4C

httpY/alphalims02.gel.arn 80/lims/cont_co WSRC-TR-2000-O0523, Rev. O
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Login Area

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

23-OCT-2000 16:24:19 Dionne Francis Login Area

23-OCT-2000 17:22:49 Mellie Smith Main Cooler

24-OCT-2000 15:41:43 Mellie Smith Radioactive Cooler

24-OCT-2000 18:17:24 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Niedfeldt Radioactive Cooler

26-OCT-2000 10:42:29 Jodi Elliott General Chemistry

26-OCT-2000 11:26:11 Jianguo L1 50629 TCLP EXTRACTION AREA

27-OCT-2000 13:47:11 Michael finslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055002.01.01-1000 ml/P

26-OCT-2000 11:2636 Jianguo Li 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dirts 51164

01-NOV-2000 14:49:09 Frankie Davis

33055002.01.01.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161

33055002.01.01.05-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep



/OrkOrderContainers

33055003.02-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:50 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055003.02.01-1000 mm

26-OCT-2000 11:26:36 Jianguo L1 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dias 51164

01-NOV-2000 14:49:09 Frankie Davis

33055003.02.01.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161

33055003.02.01.05-50 trd/P

01-NOV-2000 14:49:14 Frankie Davis 51164

02-NOV-2000 12:13:56 Anson Walsh 51662

httpY/alphalims02.gel.corn80/lirns/~nt_@tI “WSkC.TR.2000-00523; Rev. O
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33055003.01-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:16 Mellie Smith

24-OCT-2000 15:43:18 Mellie Smith 33055009

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

33055004.02-250 trtl/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:50 Mellie Smith

24-OCT-2000 15:43:17 Mellie Smith 33055009

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

IC Lab

Radioactive Cooler

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Mercury Lab

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

. --------- -------



fork ~er Containers

33055004.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:16 Mellie Smith

24-OCT-2000 15:41:44 Mellie Smith

24-OCT-2000 16:11:21 filstana Davis 50200

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:58 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055004.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200

33055004.01.04-1000 mm

26-OCT-2000 11:26:36 Jianguo Li 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dias 51164

01-NOV-2000 14:49:09 Fra~ie Davis

33055004.01.04.01-50 mm

30-OCT-2000 18:17:25 Amanda Muccio 51161

33055004.01.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164

02-NOV-2000 12:13:56 Anson Walsh 51662

ht~Y/slphalirns02.gel.corn8Mimdcont_u WSRC-TR-2000-00523,Rev. O
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Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

Inorganic Prep

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

Mercury Lab
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33055005.02-1000 m~ - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-0CT,2000 17:20:16 Mellie Smith Main Cooler

24-OCT-2000 15:41:44 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:40 Amy NiedfeIdt

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 1042:28 Jodi Elliott

Sample Return Shelf Login Area

Radioactive Cooler

Radioactive Cooler

General Chemistry

26-OCT-2000 11:26:11 Jianguo Li 50629 TCLP EXTRACTION AREA

27-OCT-2000 13:47:11 Michael Kinslow Radioactive Cooler

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:31:39 Mellie Smith IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

33055005.02.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055005.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:09 Frankie Davis Inorganic Prep

33055005.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055005.02.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

33055005.01-250 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:22:50 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas “ Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

33055006.02-250 ml/P - 4C

23-OCT-2000 16:24:20 Dlonne Francis Login Area

23-OCT-2000 17:20:16 Mellie Smith Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler



~orkOrder Conlainem

33055006.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:50 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 104229 Jodi Elliott

26-OCT-2000 11:26:11 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:34 Elijah Singleton

33055006.01.01-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629

30-OCT-2000 18:17:15 Amanda Muccio 51161

01-NOV-2000 13:55:10 Aaron Dias 51164

01-NOV-2000 14:49:09 Frankie Davis

33055006.01.01.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161

http://atphalims02.gel.corn80/li@@nt_co WSRC-TR.2000-00S23, Rev. o
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Login Area

Main Cooler

Radioactive Cooler

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

TCLP EXTRACTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

33055006.01.01.05-50 ml/P

01-NOV-2000 14:49:14 Fratile Davis

02-NOV-2000 12:13:56 Anson Walsh

33055007.02-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:20:15 Mellie Smith

26-OCT-2000 14:44:40 Chad Byas

27-OCT-2000 09:37:54 Elijah Singleton

51164 Inorganic Prep

51662 Mercury Lab

Login Area

Main Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

. ..--- A-A. . . . . . .



wOrk Ortter Containers

33055007.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:49 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:11:21 Kristana ‘Davis 50200

24-OCT-2000 18:16:02 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:29 Jodi Elliott

26-OCT-2000 11:26:12 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael Kinslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Elijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055007.01.01-50 ml/P

24-OCT-2000 16:11:28 Rlstana Davis

33055007.01.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li

30-OCT-2000 18:17:15 Amanda Muccio

01-NOV-2000 13:55:10 Aaron Dias

01-NOV-2000 14:49:10 Frankie Davis

33055007.01.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio

33055007.01.04.06-50 ml/P

01-NOV-2000 14:49:14 Frankie Davis

01-NOV-2000 14:49:15 Frankie Davis

02-NOV-2000 12:13:56 Anson Walsh

33055008.02-250 ml/P - 4C

23-OCT-2000 1624:20 Dionne Francis

23-OCT-2000 17:20:16 Mellie Smith

50200

50629

51161

51164

51161
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Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

Inorganic Prep

TCLP E~CTION AREA

Inorganic Prep

Inorganic Prep

Inorganic Prep

Inorganic Prep

51164 Inorganic Prep

51164 Inorganic Prep

51662 Mercury Lab

Login Area

Main Cooler

24-OCT-2000 15:43:17 Mellie Smith 33055009 Radioactive Cooler

26-OCT-2000 14:44:40 Chad Byas Sample Return Shelf Radiochem

27-OCT-2000 09:37:54 Elijah Singleton Radioactive Cooler

7nf Q
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33055008.01-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis Login Area

23-OCT-2000 17:22:49 Mellie Smith Main Cooler

24-OCT-2000 15:41:43 Mellie Smith Radioactive Cooler

24-OCT-2000 16:11:21 Kristana Davis 50200 Inorganic Prep

24-OCT-2000 16:11:22 Klstana Davis 50200 Inorganic Prep

24-OCT-2000 18:16:02 Amanda Muccio Sample Return Shelf Login Area

25-OCT-2000 11:18:41 Amy Nledfeldt Radioactive Cooler

26-OCT-2000 10:42:29 Jodi Elliott General Chemistxy

26-OCT-2000 11:26:12 Jianguo Li 50629 TCLP EXTRACTION AREA

27-OCT-2000 13:47:11 Michael Kinslow Radioactive Cooler

03-NOV-2000 11:27:40 Chad Byas Sample Return Shelf Radiochem

03-NOV-2000 16:19:57 Elijah Singleton Radioactive Cooler

08-NOV-2000 11:31:39 Mellie Smith IC Lab

09-NOV-2000 09:52:35 Elijah Singleton Radioactive Cooler

33055008.01.01-50 ml/P

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055008.01.04-1000 m~

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Prep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:10 Franfie Davis Inorganic Prep

33055008.01.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055008.01.04.06-50 ml/P

01-NOV-2000 14:49:15 Frantic Davis 51164 Inorganic Prep

02-NOV-2000 12:13:56 Anson Walsh 51662 Mercury Lab

8 of9 11~~000 1005 Ah



33055009.02-1000 ml/P - 4C

23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:2015 Mellie Smith

24-OCT-2000 15:41:43 Mellie Smith

24-OCT-2000 16:11:22 Kristana Davis 50200

24-OCT-2000 18:17:24 Amanda Muccio

25-OCT-2000 11:18:41 Amy Niedfeldt

26-OCT-2000 10:42:28 Jodi Elliott

26-OCT-2000 10:42:29 Jodi Elliott

26-OCT-2000 11:26:12 Jianguo Li 50629

27-OCT-2000 13:47:11 Michael K1nslow

03-NOV-2000 11:27:40 Chad Byas

03-NOV-2000 16:19:57 Eiijah Singleton

08-NOV-2000 11:31:39 Mellie Smith

09-NOV-2000 09:52:35 Elijah Singleton

33055009.02.01-50 mm
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Login Area

Main Cooler

Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

Radioactive Cooler

General Chemis~

General Chemistry

TCLP EXTRACTION AREA

Radioactive Cooler

Sample Return Shelf Radiochem

Radioactive Cooler

IC Lab

Radioactive Cooler

24-OCT-2000 16:11:28 Kristana Davis 50200 Inorganic Prep

33055009.02.04-1000 ml/P

26-OCT-2000 11:26:36 Jianguo Li 50629 TCLP EXTRACTION AREA

30-OCT-2000 18:17:15 Amanda Muccio 51161 Inorganic Rep

01-NOV-2000 13:55:10 Aaron Dias 51164 Inorganic Prep

01-NOV-2000 14:49:10 Frankie Davis Inorganic Prep

33055009.02.04.01-50 ml/P

30-OCT-2000 18:17:25 Amanda Muccio 51161 Inorganic Prep

33055009.02.04.06-50 ml/P

01-NOV-2000 14:49:15 Frankie Davis

02-NOV-2000 12:13:56 Anson Walsh

33055009.01-250 ml/P - 4C
I 23-OCT-2000 16:24:20 Dionne Francis

23-OCT-2000 17:22:49 Mellie Smith

26-OCT-2000 14:44:40 Chad Byas

I
27-OCT-2000 09:37:54 Elijah Singleton

Version 1.0 1216/99
General Engineering Laboratories, Inc.

51164 Inorganic Prep

51662 Mercury Lab

bgin Area

Main Cooler

Sample Return Shelf Radiochem

Radioactive Cooler
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GENERAL ENGINEER~G LABORATORIES
fWeefin g ro[{(ly’sneed.~ \cilll 0 iision for rotnorro}v.

CASE NARRATIVE REPORT
for

Westinghouse Savannah River Site
Subcontract No. AB93796N

Job# 00542A

December 12,2000

Laboratory Identification:

General Engineering Laboratories, Inc.

Summary:

SamDle receipt

Four liquid and four solid samples for Westinghouse Savannah River Site arrived at
General Engineering Laboratories, Inc., (GEL) Charleston, South Carolina on November
10,2000 for analysis. The samples listed on the chain arrived to the laboratory with a
cooler temperature of 19° C. A thirty-day turnaround was requested on the chain.

The samples were stored properly according to SW-846 procedures and GEL
Standard Operating Procedures (SOP)...-.

The laboratory received the following sample:

Description
33976001
33976002
33976003
33976004
33977001
33977002
33977003
33977004

Samule Number
689-A-L
689-B-L
696-A-L
696-B-L
689-A-S
689-B-S
696-A-S
696-B-S

Case Narrative

Sample analyses were conducted using methodology as outlined in General

Engineering Laboratories (GEL) Standard Operating Procedures. Any technical or
administrative problems during analysis, data review, and reduction are written by
analytical fraction in the enclosed narratives.

Data Package:

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178



Case Narrative - Westinghouse Savannah River Site
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The enclosed data package contains the following sections: Case Narrative, Level
II Certificate of Analysis, QC Sample Summaries, Chain of Custody, Sample Tracking
Report, Nonconformance Reports if applicable & Electronic Data Hardcopy Report.

The Level 11 Certificate of Analysis contains the following headings:

Sample ID: Sample Identification
Lab ID: This is the laboratory identification number
Matrix: Sample matrix
Date Collected: Date of sample collection
Date Received: Date of sample receipt by the laboratory
Priority: Internal status of sample turnaround
Collector: Party responsible for sample collection.

The detail on the Certificate includes the following:

Parameter:
Qualifier:
Result:
DL:
RL:
Units:
DF:
Analyst:
Date:
Time:
Batch:
Method:

Surrogate Recovery:

Test:
Percent 90:
Acceptable Limits:

Analyte or characteristic tested for in the sample
Qualifier used for data interpretation
Final result of each parameter.
Method Detection Limit
Reporting Limit
Units of final result
Dilution factor
Initials of analyst who performed the test
Date of analysis
Time of analysis
Analytical batch in which the sample was analyzed
Analytical method used for the analysis of the sample. Identified
on the report numerically with a corresponding table.
Provided for organic analysis only. Surrogate compound
identified.
Analytical test associated with surrogate compound.
Surrogate percent recovery
Limits established for surrogate recoveries based upon the
method requirements.

I

The QC Summary Report contains the following headings:

Sample Parameter: Analyte or characteristic tested for in the QC sample
Type: Type of QC sample (i.e., blank, dup, LCS, LCS dup, MS, MSD)
Batch: Analytical batch in which the QC sample was analyzed

GE~ER~LE~G1~E~RI~GL.~BOR~TORIES

P O BOX3071?. Charleston, SC 29J17 . 2040Sa\age Ro:Lti .29407

(843) 556-8171. Fax (S43) 766-1178

~-p PrIrIrc,l II rt.yclcd ptiper.
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NOM:
Sample:

QC:
Units:
RPD % :

RECYO:
Range:
Analyst:
Date:
Time:

Nominal concentration of the spiking compound
Amount of compound found in the sample associated with the
QC sample.
Amount of compound found in the QC sample.
Units of final result
Relative percent difference between LCS/LCS dup, MSMSD,
and Sample/Sample duplicate
Recovery for the control samples
Acceptance limits for control samples
Initials of analyst who performed the test
Date of analysis
Time of analysis

Types of QC samples that maybe found on the QC Summary Report are:

Blank: Results of the blank analysis for the sample batch
Dup: Duplicate analysis of sample
LCS: Lab control sample
LCS dup: Lab control sample duplicate
MS: Matrix spike
MSD: Matrix spike duplicate
The following are definitions of reporting limits used at General Engineering
Laboratories:

DL

QL

Detection Limit: The minimum level of an analyte that can be determined
(identified not quantified) with 99% confidence. The values are normally
achieved by preparing and analyzing seven aliquots of laboratory water
spiked 1 to 5 times the estimated MDL, taking the standard deviation and
multiplying it against the one-tailed t-statistic at 9990. This computed
value is then verified for reasonableness by repeating the study using the
concentration found in the initial study, calculating an F-ratio, and
computing the final limit. Sample specific preparation and dilution factors
are applied to these limits when they are reported.

The detection limit is the minimum concentration of a substance that can
be identified, measured, and reported with 99% confidence that the analyte
concentration is above zero. It answers the question “Is It Present”.

Ouantitation Limit: The lowest concentration that can be reliably

achieved within specified limits of precision and accuracy during routine

laboratory operating conditions. The QL is generally 5 to 10 times the

MDL. However, it may be nominally chosen within these guidelines to

simplify data reporting. For many analytes the QL analyte concentration

GENERALENGINEERING LABORATORIES

P O Box 30712. Charleston. SC 29417 . ?040 Savage Rood .29407

(S43) 55(1-8171 . F:>: [S43) 766-117S

~-~ Prin[ccl ),) rcc!clcd piper.
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is selected as the lowest non-zero standard in the calibration curve.
Sample QL’s are highly matrix-dependent. Sample specific preparation
and dilution factors are applied to these limits when they are reported.

The QL is always > DL

RL Reportin~ Limit: Same as the QL except where driven by contract or client
specifications. If the sample specific preparation and dilution factors

cause the QL to be elevated above the RL, then the QL is used as the RL.

The quantitation limit is the lowest level at which a chemical maybe accurately and
reproducibly quantitated. It answers the question “HOW MUCH IS PRESENT”.

Interpretation of RESULT column on the Certificate of Analysis:

lf the final concentration in the sample was found to be above the RL, then the value

reported is reported without a flag;

If the final concentration in the sample was found to be below the RL but above the DL,

then the value reported is flaE~ed with a “J”;

If the final concentration in the sample was found to be below the DL, the value reported
is flagged with a “U”.

Quality Control Flags

General Engineering Laboratories maintains acceptance criteria for QC samples through

use of statistical process control (SPC). The SPC limits are used to qualify data usability.

The flagging criterion identified in WSRC AN98 Format does not necessarily coincide
with the laboratory SPC criteria. There may be instances where the Electronic Data
Deliverable (EDD) has flagged data based on the AN98 criteria and the lab hm not
identified the data to be outside of established control limits.

Those instances where the QC has not met laboratory SPC established criteria will be
noted in the section case narratives that are included in this package.

This data package, to the best of my knowledge, is in compliance with technical and
administrative requirements.

Lee M. Heath
Pro.ect Manager

AGENERAL ENGINEERING L.ABOR ORIES

P O BOX3071? . Charleston, SC 29417 . 2040 Sa\’age Ro~d .29407

(843) 556-S 171 ● Fax (843) 766- I 17S

&e# Pritllcd 011 rcu>clcd p.pcr.
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Case Narrative for
WSRCO06

SDG#00542A
Metals Analysis by ICP

Mercury Analysis by CVAA
Sample Analysis:

The following samples were prepared and analyzed according to the methods referenced in the

“Method/Aalysis lnfOmation” section of this narrative:

Sample ID
33977001
33977002
33977003
33977004
1000128746
1000128749
1000128753
1000128751
1000128752
1000128801
1000128802
1000128807
1000128805
1000128806

Client ID
689-A-S
689-B-S
696-A-S
696-B-S
Method Blank (MB) ICP-53659/53 116
Laboratory Control Sample (LCS)
689-A-SL (33977001) Serial Dilution (SD)
689-A-SS (33977001) Matrix Spike (MS)
689-A-SSD (33977001) Matrix Spike Duplicate (MSD)
Method Blank (MB) CVAA-53359/53 124
Laboratory Control Sample (LCS)
Laboratory Control Sample Duplicate (LCSD)
689-A-SS (33977001) Matrix Spike (MS)
689-A-SSD (33977001) Matrix Spike Duplicate (MSD)

Method/Analysis Information:

Analytical Batch #: 53659, 53359
Prep Batch #: 53116, 53124
Procedure: ICP-TRACE 6010 SOIL& EPA 7471 SOIL
Analytical Method: SW846 601OB &’SW846 7471A
Prep Method: SW8463050B & SW846 7471A

System Configuration
The ICP analysis was performed on a Therrno Jarrell Ash 61E Trace axial-viewing inciuctively

coupled plasma atomic emission spectrometer. The instrument is equipped with a h’leinhardt
nebulizer, cyclonic spray chamber, and yttrium internal standard. Operating conditions for the
Trace ICP are set at a power level of 950 watts. The instrument has a peristaltic pump flo~v rate
of 140 RPM (2.0 mL/min sample uptake rate), argon gas flows of 15 L/rein and 0.5 l./nlin for the
torch and auxiliary gases, and a pressure setting of 26 PSI for the nebulizer.

Mercury analysis was performed on a Perkin-Elmer Flow ll~jection Mercury System (F] LIS-400)
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption
spectrometer set to detect mercury at a wavelength of 2.54nrn. Sample introduction through the
flow injection system is performed via a peristaltic pump at 9-mL/min and nitrogen carrier gas

rate of 5 L/rein.
WSRC SDG# 00542A

Page 1 of4
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Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

Calibration Information:

Initial Calibration
Instrument calibrations are conducted using method and instrument manufacturer’s
specifications. All initial calibration requirements have been met for the analyses.

CRDL Requirements
All CRDL standards met the referenced advisory control limits

Continuing Calibration Verification (CCV) Standards
All continuing calibration verification (CCV) standards bracl<eting analyses associated \\itll this

SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing analyses associated with this SDG met the

established acceptance criteria.

ICSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

Quality Control (0 C) Information:

Method Blank Acceptance
The preparation blanks analyzed with this SDG did not contain analytes of interest at
concentrations greaterthan the reporting limits (RL), with the exception of iron that was present

at a concentration that exceeded the RL. The samples in this SDG that are associated with the

lCP method blank all contained iron at concentrations that were significantly greater than 10X

above the amount present in the affected blank.

LCS/LCSD Recovery Statement
All LCS spike recoveries for this SDG were within the statistical process control (SPC) limits

except antimony and titanium. The recoveries for antimony and titanium did meet the certified

limits established by vendor of the LCS source at 84 and 125 percent, respective] y. Upon

certification of additional LCS data points, the laboratory will update the SPC database to reflect

the current instrument readings.

MS/MSD Recovery Statement
Sample 689-A-S (3397700 1) was designated as the quality control sample for the ICP and
CVAA batches. Each batch included a matrix spike (MS) and a matrix spike duplicate (MSD).
The percent recoveries (’??R) obtained from the MS analyses are evaluated when the sample
concentration is less than four times (4X) the spike concentration added. The MS analyses met
the recommended quality control acceptance criteria for percent recovery for all applicable

WSRC SDG# 00542A
Page 2 of 4
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analytes except antimony, beryllium, cadmium, selenium. silver. strontium. thallium and tin. as

indicated by the C<*”qualifiers. Numerous additional elements are qualitied with “*” flags i]] [IIC
MS analyses; however, the parent sample’s concentrations for these elements exceeded the
spiking concentration by greater than a factor of 4.

MS/MSD RPD Statement
The relative percent differences (RPD) between each element in the MS and MSD \\as ~~itl~i n

the established acceptance criteria.

Serial Dilution 0/~ Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enhancement.
Raw element concentrations that are at least 50X the instrument detection Iimit (1DL.) ti~r I(’1)
analyses are applicable for serial dilution assessment. The majority of applicable analytes did
not meet the established criteria for serial dilution evaluation based on percent difference values

of <1 O”ZO,including: aluminum, arsenic, barium, beryllium, boron, calcium, chromium, cobalt,

copper, lead, magnesium, manganese, molybdenum, nickel, potassium, selenium, strontium,
titanium, uranium, vanadium and zinc. The significant number of element failures in the serial

dilution analysis, coupled with numerous recovery outliers in the MS analyses, possibly indicate

the presence of matrix effects.

Technical Information:

Holding Time Specifications
.

All samples in this SDG met the specified holding time requirements.. -.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations and/or to bring over range target analyte concentrations into the linear
calibration range of the instruments. All ICP samples were diluted a minimum of 2X based on
the solid matrix. The following additional dilutions were required during the ICP analysis do to
the presence of over range concentrations of the indicated elements:

Client ID Sample ID Dilution Elements

689-A-S 33977001 50 Iron, magnesium, zinc

689-B-S 33977002 50 Iron, magnesium, zinc

696-A-S 33977003 50 Iron, magnesium, zinc

696-B-S 33977004 50 Iron, magnesium, zinc

NO dilutions were required for the CVAA analyses.

Miscellaneous Information:

NCR Documentation
Nonconformance reports (NCR) are generated to document procedural anomalies that may
deviate from referenced SOP or contractual documents. Nonconformance report GEL-AS-MA-
1964 was issued to document LCS recovery issues.

WSRC SDG# 00542A
Page 3 of4
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Additional Comments
The additional comments field is used to address special issues associated with eac]l allal>sis.
clari& method/contractual issues pertaining to the analysis and to list any report documents
generated as a result of sample analysis or review. No additional comments were required for
this SDG.

Review/Validation:

GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reviewer: ‘

Date: /’~- /\.~o

. -.

WSRC SDG# O0542A
Page 4 of 4
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Case Narrative for

WSRCO06
SDG#O0542B

iVIetals Analysis by lCP
Mercury Analysis by CVAA

Sample Analvsis:

The following samples Were prepared and analyzed according to the methods referenced i1?the

“Method/Analysis Information” section of this narrative:

Sample ID
33976001
33976002
33976003
33976004
1000128711
1000128714
1000128789
1000128791

Client ID
689-A-L
689-B-L
696-A-L
696-B-L
Method Blank (MB) lCP-53556/53 112
Laboratory Control Sample (LCS)
Method Blank (MB) CVAA-53353/53 122
Laboratory Control Sample (LCS)

Method/Analvsis Information:

Analytical Batch #: 53556, 53353
Prep Batch #: 53.112,53122
Procedure: ICP-TRACE 6010 SOIL& EPA 7471 SOIL
Analytical Method: SW846601OB & SW846 7470A
Prep Method: SW846 3005A& SW846 7470A

System Configuration
The ICP analysis was performed on a Therrno Jarrell Ash 61 E Trace axial-viewing inductively
coupled plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt
nebulizer, cyclonic spray chamber, and yttrium internal standard. Operating conditions for the
Trace ICP are set at a power level of 950 watts. .The instrument has a peristaltic pump flow rate
of 140 RPM (2.0 mL/min sample uptake rate), argon gas flows of 15 L/rein and 0.5 L/nlin for the
torch and auxiliary gases, and a pressure setting of 26 PSI for the nebulizer.

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury S ystem (FIMs-400)

automated mercury analyzer. The instrument consists of a cold vapor atomic absorption

spectrometer set to detect mercury at a wavelength of 254 nm. Sample introduction throu~h the

flow injection system is performed via a peristaltic pump at 9-mL/min and nitrogen carrier gas

rate of 5 L/rein.

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

WSRC SDG# 00542B
Page 1 of3
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Calibration Information:

Initial Calibration
Instrument calibrations are conducted using method and instrument manufacturer’s
specifications. All initial calibration requirements have been met for the analyses.

CRDL Requirements
All CRDL standards met the referenced advisory control limits.

Continuing Calibration Verification (CCV) Standards
All continuing calibration verification (CCV) standards bracketing analyses associated \\i(h this
SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing analyses associated with this SDG met the
established acceptance criteria.

ICSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria except a nominally high value for selenium in the ICSA analysis.

Oualitv Control (o C) Information:

Method Blank Acceptance . .
The preparation blanks analyzed with this SDG did not contain analytes of interest at
concentrations greater than the reporting limits (U).

LCS Recovery Statement
All LCS spike recoveries for this SDG were within the laboratory-derived statistical process
control (SPC) limits.

MSMSD Recovery Statement
Samples from two other WSRC SDGS ((ICP -00579-1 (33924001) from SDG# 00579; CVAA -
00-CIF- 1368 (33917001) from SDG# 00-CIF- 1368)) were designated as the quality control
samples for the ICP and CVAA batches. Each batch included a matrix spike (MS) and a matrix
spike duplicate (MSD). The percent recoveries (“/oR) obtained from the MS analyses are
evaluated when the sample concentration is less than four times (4X) the spike concentration
added. The MS analyses met the recommended quality control acceptance criteria for percent
recovery for all applicable analytes.

MS/MSD RPD Statement
The relative percent differences (RPD) between each element in the MS and MSD was within

the established acceptance criteria.

Serial Dilution 0/0 Difference Statement
The serial dilution is used to assess interferences due to matrix suppression or enhancement,
Raw element concentrations that are at least 50X the i!lstrument detection limits (I DL ) fbr [he

WSRC SDG# 00542B
page 2 ofs
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ICP analyses are applicable for serial dilution assessment. All applicable analytes met [he

quality control acceptance criteria based on percent difference values (YoD) of less than 10OA. as

per method requirements.

Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requirements.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations and/or to bring over range target analyte concentrations into the linear
calibration range o’fthe instruments. During both the ICP and CVAA digestion steps, the initial
sample volumes were reduced 10-fold due to the classification of the samples’ matrix as
miscellaneous liquids. A further 5X dilution was applied to all samples at the ICP instrument in
order to report over range concentrations of potassium and sodium. No further dilutions were
required for the samples associated with this SDG.

Miscellaneous Information:

NCR Documentation
Nonconformance reports (NCR) are generated to document procedural anomalies that may
deviate from referenced SOP or contractual documents. No nonconformance reports were issued
for this SDG.

. . ..

Additional Comments
The additional comments field is used to address special issues associated with each analysis,
clarify method/contractual issues pertaining to the analysis and to list any report documents
generated as a result of sample analysis or review. No additional comments were required for
this SDG.

Review/Validation:

GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reviewer:

WSRC SDG# 00542B
Page 3 of3
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General Chemistry Narrative
Westinghouse Savannah River Co (WSRC)

SDG O0542B

Method/Analvsis Information

Procedure: Oxalate

Analytical Method: EPA 300.0

Analytical Batch Number: 53511

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in EPA 300.0:

Sample ID Client ID

33976001 689-A-L

33976002 689-B-L

33976003 696-A-L
. -,-

33976004 696-B-L

1000129868 MB for HBN 53511

1000129869 LCS for HBN 53511

1000129874 689-A-L(33976001 DUP)

1000129875 689-A-L(33976001 PS)

SOP Reference

Procedures for preparation, analysis and reporting of analytical data are controlled by Gener:d
Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in
this narrative has been prepared and analyzed in accordance with GL-GC-E-0S6.

PreparatiotiAnaly tical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this “Method/Analysis Information” section.

—
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Calibration Information:

The instrument used in this analysis was the following: Dionex DX300 Ion Chromatography

instrument equipped with a Dionex AS 9-HC general purpose anion column

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Qualitv Control (o C) Information:

Blank Acceptance
The method and calibration check blanks associated with this data were within the required
acceptance limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control for this sample group:
33976001

. .,-.

Sample Spike Recovery
The spike recovery for this sample set was outside of the required acceptance limits due to
matrix interference.

Sample Duplicate Acceptance
The Relative Percent Difference between the sample and duplicate for this SDG was within the
required acceptance limits.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.
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Sample Dilutions
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.

. . ..
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NIethod/Analvsis Information

Procedure: Ion Chromatography

Analytical Method: EPA 300.0

Analytical Batch Number: 54404

Sample Analysis

The following samples were analyzed using the analytical protocol as established in EPA 300.0:

Sample ID Client ID

33976001 689-A-L

33976002 689-B-L

33976003 696-A-L

33976004 696-B-L

1000132627 MB for HBN 54404

1000132628 LCS for HBN 54404

1000132629 689-A-L(33976001 DUP)

1000132630 689-A-L(33976001 PS)

SOPReference

Procedures for preparation, analysis and reporting of analytical data are controlled by General

Engineering Laboratories, Inc. as Standard Operating Procedures (SOP). The data discussed in
this narrative has been prepared and analyzed in accordance with GL-GC-E-086.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this “Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Dionex DX300 Ion Chromatography
instrument equipped with a Dionex AS9-HC general purpose anion column
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Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

~ualitv Control (OC) Information:

Blank Acceptance
The method and calibration check blanks associated with this data were within the required
acceptance limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control for this sample group:
33976001

Sample Spike Recovery
The spike recoveries for bromide, fluoride, and ortho-phosphate were outside of the required
acceptance limits due to matrix interference. All other spike recoveries for this sample set were
within the required acceptance limits.

. .. .

Sample Duplicate Acceptance
The Relative Percent Difference between the sample and duplicate for this SDG was within the
required acceptance limits.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
The following samples from this sample group were received by the lab outside of the method
specified holding time for nitrate, nitrite, and ortho-phosphate:
33976001
33976002
33976003
33976004

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.
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Sample Dilutions
The following samples in this sample group were diluted due to matrix interference and/or high
concentration for this analysis. See the Certificate(s) of Analysis for the individual dilution
factors for the following sample(s):
1000132629
1000132630
33976001
33976002
33976003
33976004

Nfiscellaneous Information: I

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion
of the data package.

--

The following data validator verified the information presented in this case narrative:

I
I

Reviewer:
\

Date: 1>:/0q/fjo
\



Company :

Address :

Contact:

Project:

certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collectoc

Report Date: December 12,2000

page 1 of 2

689-A-L Proiect: WSRCO0497
33976001 Client ID: WSRCO06
MISC. LIQ~
06-NOV-00
1O-NOV-W
Client

— — — —
Parameter Quafifier Result DL RL Units DF AnalystDate Time Batch Method

Ion Chromatography Federal

EPA 300.0 Oxatate fiquid Feder
Oxalate u

EPA300.O Su~ate in Liquid
Bromide u
Chloride
Fluoride
Nitrite
Ortho-phosphate
Nitrate
Sulfate

Mercmy Analysis Federal

7470 Cold Vapor Hg Liquid
Mercury u

Mew Analysis.ICP Federal

6010 ICP SCAN Metal Liauid Fed
Aluminum, total recover~ble
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total rwovemble
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, totaI recoverable

u

u

u

J
J

u

J

u

J
u

0.00

0.00
14.5
20.6

0.800
2.86
1770
5290

-1.31

829
-1.03

221
452

0.440
8630
1.66

601000
12300

47.0
45.2
1490
16.3

1140000

68.7
10500

91.7
1820

-2.17
2590
43.7
7.29

0.113

0.160
0.260
0.170
0.200
o.4m

10.0
39.5

0.600

234
34.3
25,7
7.48
4.74
47.4
6.31
355
10.6
6.27
18.4
199

18.3
35.4

11.5
10.5
30.9
23.6
5.29
4.69
39.3
19.8

0.600

0.500
1.00

0.5W
0.500

1.00
25.0
100

2.00

500
100

50.0
50.0
50.0
500

50.0
1000
50.0
50.0
50.0
500

50.0
200

100
100

50.0
50.0
50.0
50.0
Im
100

1 RWS 11/15/00 1232 53511 1

10 RWS 11/21/00 0955 54404 2
10
10
10
10

50iI RWS 11/21/00 1135 54404 3
500

1 AW2 11/14/00 0955 53353 4

1 JAB 11/25/00 1953 53556 5
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1

#l
1
1
1
1

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178

@ Printed 0n rtc> cled paper.



Company :

Address :

Contact:

PTojecc

certificate of Analysis

Westinghouse Savannah Rivr Co.

Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: December 12,2000
Ms. Janet Crawford

HazWas[e Contract Page 2 of 2

Client Sample ID: 689-A-L Project: WSRCO0497
Sample ID: 33976001 Client ID: WSRCO06

Parameter Qualifier Result DL
Metals Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Titanium 60.6 4.59
Uranium u -90.5 119
Vanadium, total recoverable J 25.6 8.90
Zinc, total recoverable u 30.8 38.9
Potassium, total recoverable 1290000 820
Sodium, total recoverable 3210000 650

RL Units DF AnalystDate Time Batch Method

50.0 Ufl 1
500 Uti 1

50.0 ugJJ- 1
50.0 Ufl 1
50Q0 Ufl 5 JAB 111261001314 53556 6
5000 Ufl 5

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

SW846 3005A ICP-TRACE SW846 3005A KLD1 11/13/00 1315 53112

SW846 7470A EPA 7470 Mercury Prep Liquid Federal ARD 11/13/00 1845 53122

The following Analytical Methods were performed
Method Description

1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 SW846 7470A

5 SW8463OO5I6O1OB

6 SW846300516010B

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQL/RDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Resttlt c MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, he M. Heath at 843-556-8171 Ext. 4433.

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178

~~ printedo. recycled paper.
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Company :

Address :

Contact:

Project

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: December 12,2000
Ms. Janet Crawford

HazWaste Contract Page 1 of 2

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector

689-B-L
33976002
MISC. LIQUID
06-NOV-00
1O-NOV-OO
Client

Project: WSRCO0497
Client D: WSRCO06

Parameter Quatifier Result DL RL Units DF AnalystDate T]me Batch Method

Ion Chromatography FederaJ

EPA 300.0 Oxalate Liquid Feder
Oxalate u

EPA300. OSulfate in Liquid
Bromide u
Cfdonde
Fluoride
Nitrite
Ortho-phosphate
Nitrate
Sulfate

Mercury ArIatysis FederaJ

7470 Cold Vapor Hg Liquid
Mercury u

Metals Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Aluminum, totaf recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, totaf recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium

u
u

u

u

J
J

u

u

J

u

J
u
J

0.00

0.00
14.5
20.8

0.820
7.02
1650
4880

-1.73

182
-6.67

195
398

0.0492
8580

0.565
601000

12000
14.9
23.9
652
10.6

1100000

-5.34
10500

40.8
1740

-3.86
2520
58.3
3.59
10.7

0.113

0.160
0.260
0.170
o.2fxl
0.4W

10.0
39.5

0.600

234
34.3
25.7
7.48
4.74
47.4
6.31
355
10.6
6.27
18.4
199

18.3
35.4

11.5
10,5
30.9
23.6
5.29
4.69
39.3
19.8
4.59

0.6W

0.500
1.00

0.500
0.500

1.00
25.0
100

2.00

500
100

50.0
50.0
50.0
5CM)

50.0
1000
50.0
50.0
50.0
500

50.0
200

lm
100

50.0
50.0
50.0
50.0
100
100

50.0

1 RWS 11/15/00 1333 53511 1

10 RWS 11/21/00 1038 54404 2
10
10
10
10

500 RWS 11/21/00 1247 54404 3
500

1 AW2 11/14/00 0957 53353 4

1 JAB 11/25/00 1959 53556 5
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
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Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.

Building 735-16A, Rm 5

P.O. Box 616

Aiken, SC 2980Z Report Date: December 1~, 2000

Ms. Janet Crawford

HazWaste Contract page 2 of 2

Client Sample ID: 689-B-L Proiect: WSRCO0497
Sample ID: 33976002 C1ient ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate ~me Batch Method

Metals Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Uranium u -67.2 119 500 Ufl 1
Vanadium, total recoverable J 21.4
Zinc, total recoverable

8.90 50.0 Uti 1
62.8 38.9 50.0 ~fi 1

Potassium, total recoverable 1250000
SOdiUm, total recoverable

820 5000 Uti 5 JAB 11126100 1320 53556 6
3090000 650 5000 Ufl 5

The following Prep Methods were pefiorrned
Method Dmcnption Analyst Date Tne Prep Batch

SW846 3005A ICP-TRACESW846 3005A KLD1 11/13/00 1315 53112
SW846 7470A EPA 7470 Mercury Prep Liquid Federal ARD 11113/w 1845 53122

The following Amdytieal Methods were performed
Method Description

1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 SW846 7470A

5 SW8463005/6010B

6 SW8463OO5I6O1OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline CodeResult > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQLfRDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result < MDL

The above sample is reported on an “as received” basis,

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

PO Box 30712” Charleston, SC 29417”2040 Savage Road ● 29407

(843) 556-8171” Fax (843) 766-1178
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Comprmy :

Address :

Contact:

Project

Parameter

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rrn 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 696-A-L
Sample ID: 33976003
Matrix: MISC. LIQUID
Collect Date:
Receive Date

06-NOV-00

Collector:
1O-NOV-OO
Client

Qualifier Result DL RL Utits DF AnalystDate Time Batch Method

Report Date: December 12, 20~

Page 1 of 2

Proiect: WSRCO0497
Client ID: WSRCO06

Ion Chromatography Federal

EPA 300.0 Oxalale Liquid Feder
Oxalate u

EPA300. OSulfate in Liquid
Bromide u
Chloride
Fluoride
Nitrite u
Ortho-phosphate
Nitrate
Sulfate

Mercury Analysis Federal

7470 Cold Vapor Hg Liquid
Mercury u

Metats Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total rwoverable
Magnesium, total
recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
Tltallium, total recoverable
Tin, total recoverable
Titanium

u
u

u

u

u
J
J
u

u

u

u

u
u
J

0.00

0.00
13.7
19.0
0.00
4.82
1650
4700

-0.972

162
21.5
113
431

-0.06M
10200

1.32
569W0

12300
1.93
20.3
233

6.99
1150000

-15.2
20700

27.0
733

-1.84
3000
38.6
9.18
21.3

0.113

O.la
0.260
0.170
0.200
0.400

10.0
39.5

0.600

234
34.3
25.7
7.48
4.74
47.4
6.31
355
10.6
6.27
18.4
199

18.3
35.4

11.5
10.5
30.9
23.6
5.29
4.69
39.3
19.8
4.59

0.600

0.500
I .00

0.500
o.5m

1.00
2s.0
100

2.00

500
Iw

50.0
50.0
50.0
500

50.0
1000
50.0
50.0
50.0
500

50.0
200

100
100

50.0
50.0
50.0
50.0
100
Ioi)

50.0

1 RWS 11/15/00 1353 53511 1

10 RWS 11/21/00 1052 54404 2
10
10
10
10

500 RWS 11/21/00 1302 54404 3
500

1 AW2 11/14/00 1003 53353 4

1 JAB 11/25/00 2005 53556 5
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

~~ prin[e~O“ recycled P311c,.



Company :

Address :

Contact:

Projecc

Certificate of Analysis

Westinghouse Savannah Rivr Co.

Building 735- 16A, Rm 5

P.O. Box 616

Aiken, SC 29802 Report Date: Decemhr 12, 2000
Ms. Janet Crawford

HazWaste Contract Page 2 of 2

Client Sample ID: 696-A-L Proiect: WSRCO0497
Sample ID: 33976003 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnrdystDate Time Batch Method

Metafs Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Uranium u -73.9 119 500 Ua 1
Vanadium, total recoverable 67.9 8.90 50.0 ~fl 1
Zinc, total recoverable 83.4 38.9 50.0 Ufl 1
Potassium, total recoverable 121OOOO
SOdiUm,total recoverable

820 5000 Uti 5 JAJ3 1ID6100 1325 53556 6
2570000 650 5000 Ua 5

The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch

SW846 3005A ICP-TRACE SW846 3005A fCLDl 11/13/00 1315 53112
SW846 7470A EPA 7470 Mercury Prep Liquid Federal ARD 11/13/00 1845 53122

The foflowing Analytical Methods were performed ---

Method Description
—

1 EPA 300.0
——

2 EPA 300.0

3 EPA 300.0

4 SW846 7470A
5 SW8463OO5I6O1OB

6 SW846300516010B

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * bla~ result
U EPA Functional Guideline Code: Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratones, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178



GENERAL ENGINEERING LABORATORIES

Company : Westinghouse Savannah Rivr Co.

Address : Building 735- 16A, Rm 5

P.O. BOX 616

Aiken, SC 29802
Contact: Ms. Janet Crawford

Project: HazWaste Contract

Certificate of Analysis

Parameter Qu~]er Result DL

Ion Chromatography Federal

EPA 300.0 Oxnlate Liquid Feder
Oxalate u 0.00 0.113

EPA300.O Su#ate in Liquid
Bromide u
Chloride
Fluoride
Nitrite u
Ortho-phosphate
Nitrate
Sulfate

Mercury Analysis Federal

7470 Cold Vapor Hg Liquti
Mercury u

MetaJs AnaJysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed
Aluminum, total raove~ble
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total
recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Selenium, total recoverable
Silver, total recoverable
Strontium
~allium, total recoverable
Tin, total recoverable
Titanium

u
u

u

u

J
J

u

J

u

J
u
J

0.00
14.0
20.0
0.00
10.3

1560
4370

0.160
0.260
0.170
0.200
0.400

10.0
39.5

-1.69 0.600

234
4.71
147
392

0.488
10400
0.852

554000
12300

17.4
30.4
707
15.5

1150000

42.6
20700

198
747

-3.45
2950
60.5
2.85
8.73

234
34.3
25.7
7.48
4.74
47.4
6.31
355
10.6
6.27
18.4
199

18.3
35.4

WSRC-TR-2000-O0523, Rev. O ~
A6-25

Client Sample ID: 696-B-L
Sample ID: 33976004
Matrix: MISC. LIQUID
Collect Date:
Receive Date:

06-NOV-~

Collector
1O-NOV-OO
Client

11.5
10.5
30.9
23.6
5.29
4.69
39.3
19.8
4.59

Report Date: December 12,2000

page ] of 2

Proiect: WSRCO0497
Client ID: WSRCO06

RL Units DF AnalystDate Time Batch Method

0.60Q

0.500
1.(M3

0.500
0.500

1.00
25.0
100

2.00

500
100

50.0
50.0
50.0
500

50.0
1000
50.0
50.0
50.0
500
50.0
200

100
100

50.0
50.0
50.0
50.0
100
100

50.0

1 RWS 11/15/00 1414 53511 1

10 RWS 11/21/00 1107 54404 2
10
10
10
10

500 RWS 11/21/00 1316 54404 3
500

1 AW2 11/14/00 1005 53353 4

1 JAB 11/25/00 2011 53556 5
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

PO Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171 “ Fax (843) 766-1178
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Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: December 12,2000
Ms. Janet Crawford

HazWasre Contract page 2 of 2

Client Sample ID: 696-B-L Proiect: WSRCO0497
Sample ID: 33976004 Client ~: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate T]me Batch Method

Metals Analysis-ICP Federal

6010 ICP SCAN Metal Liquid Fed

Uranium u -39.1 119 500
Vanadium, total r~overable

Uti 1
76.6

zlflC, total recoverable
8.90 50.0 Uti 1

857 38.9 50.0 Uti 1
Potassium, total recoverable 12100Q0
Sodium, total rmoverab]e

820 5000 Uti 5 JAB 11/26/00 1331 53556 6
2580000 650 5000 Uti 5

The follo~g Prep Methods were performed
Method Description Anrdyst Date Time Prep Batch

SW846 3005A ICP-TRACE SW846 3005A KLD1 11/13/00 1315 53112

SW846 7470A EPA 7470 Mercury Prep Liquid Federal ARD 11/13/m 1845 53122

The folIo~g Analytical Methods were performed .

Method Description

1 EPA 300.0

2 EPA 300.0

3 EPA 300.0

4 SW846 7470A

5 SW8463OO5I6O1OB

6 SW8463OO5I6O1OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQL/RDL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline CodeResult <5 * blank result
U EPA Functional Guideline Code: Result < MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

Reviewed by

P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178



.. WSRC-TR-2000-O0523, Rev. O \
A6-27

Client : Westinghouse Savannah Rivr Co.
Building 735-16A, RM 5
P.O. Box 616
Aiken, SC 29802

Contact: Nls. Janet Crawford

Workorder: 33976

QC Summary
Rersort Date: December 12,2000

Page 1 of 7

Parrnname NOM Sample Qual QC Unita RPD TO
--. .—

Ion ChromatographyFederal
Batch 53511

QC1OOOI29874 33976001
Oxafate

QCIOOO129869 LCS
OxaIate

QCIOOO129868 MB
Oxafate

QC1OOOI29875 33976001
Oxalate

Batch 54404

QC1OOOI32629 33976001
Bromide

Chloride

Fluoride

Nitrate
Nitrite
Ortho-phosphate
Suffate

QC1OOO132628 LCS
Bromide
Chloride
Fluoride
Nkrate
Nitrite
Ortho-phosphate
Sulfate

QC1CO0132627 MB
Bromide
Chloride
Ffuonde
Nitrate
Nitrite
Ortho-phosphate
Sulfate

QCIOO0132630 3397~1
Bromide

Chloride

Ffuoride
Nitrate
Nitrite
Ortho-phosphate
Sulfate

MercuryAnalysisFederal
Batch 53353

DUP

Ps

DUP

9.00

9.00

u 0.00 u

u 0.00 u

u 0.00 u
14.5
20.6
1770

0.800 u
2.86

5290

10.0
10.0
10.0
5.00
10.0
10.0
20.0

u
u
u
u
u
u
u

Ps
10.0

10.0
10.0
5.00
10.0
10.0
20.0

u 0.00

1.45
2.06
3.53

0.080
0.286

10.6

0.00

8.46

0.00

0.00

0.00
14.6
20.5
1690
0.00
3.37

5070

9.96
9.57
10.4
5.09
10.3
10.1
19.6

0.00
0.00
0.00
0.00
0.00
0.00
0.00

12.3
12.1
14.9
9.10
10.9
34.9
31.9

N/A “

NIA A
1
0
4

NIA ‘
16 A

4

WC Vo Kange Anlst Date ‘Iime

(+/-0.600) RWS 11/15/00 1252

94 (90%-1 10%) 11/15/00 14:54

11/15/00 15:15

O* (80%-120%) 11/15/00 13:13

(+/-0.500) RWS 11/21/00 10:09
(0%-13%)
(0%-15%)
(0%-13%)
(+/-o.5w)

(+/-1.00)
(0%-15%)

100 (90%-110%)
96 (90%-1 lo%)

104 (90%-1 lo%)
102 (90%-1 lo%)
103 (90%-110%)
101 (90%-110%)
98 (90%-1 10%)

123* (80%-120%)
107 (80%- 120%)
129 * (80%-120%)
111 (80%-120%)
108 (80%-120%)
346* (80%-120%)
107 (80%-120%)

11/21/00 11:50
11/21/00 1009

11/21/00 11:50

11/21/00 1218

11/21/00 12:33

11/21/00 1023

11/21/00 1204
11/21/00 1023

11/21/00 12:04
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QC Summary
Workorder: 33976 Page 2 of 7

Parmname NOM Sample Qua] QC Units RPD % Wc% Range Anlst Date Time

Mercury Analysis Federal
Batch 53353

QCIW128792 33905007 DUP
Mercury

QC100i3128791 LCS
Mercmy

QC1OOOI28789 MB
Mercury

QC1W128790 33905007 MS
Mercury

QCIOO0128793 33917M1 MS
Mercury

QC1OOO12879433917001 MSD
Mercury

Metats Analysis-ICP Federal
Batch 53556

QC1OOO128714 LCS
Aknninurn, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, totrd recoverable
Cadmium, total recoverable
Crdcium, total rwove~ble
Chromium, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Iron, total recoverable
had, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Po@sium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
TIrallium, total recoverable
Tin, total recoverable
Tkanium
Uranium
Vanadium, total recoverable
21nc, total recoverable

QC10i)O128711 MB
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable

u -0.0552 U -0.158 Ufi NIA A (+/-1.00) AW2 11/14/00 1011

20.0 20.4 Uw 102 (82%-124%) 1 ll141m 0940

u -0.839 Ufl 11/14/00 09:38

2.00 u -0.0552 2.05 Ufl 103 (74%-132%) 11/14/00 1009

20.0 u -0.99 23.5 Ufl 117 (74%-132%) 1l/14/m 09:44

20.0 u -0.99 20.4 u@ 14 102 (0%-16%) 11/14)00 09:46

5000
500
500
500
500
500
500

5000
500
500
500

5000
500

5000
500
500
500

5000
500
500

5000
500
500
500
500
500
500
500

- ..—

5390
529
508
545
499
507
495

5050
515
509
533

5170
506

5170
507
529
507

5200
499
505

5490
530
509
521
519
538
521
506

u 4.90

u -0.0021
u -0.269
u 0.364

108
106
102
109
100
101
99

101
103
102
107
103
101
103
101
106
101
104
100
101
110
106
102
104
104
108
104
101

(83%-121%) JAB 11/25/00 18:21
(80%-116%)
(80%-1 17%)
(87%-116%)
(89%-116%)
(88%-114%)
(88%-1 17%)
(88%-1 18%)
(88%-117%)
(89%-1 16%)
(87%-115%)
(84%-123%)
(89%-117%)
(87%-115%)
(88%-115%)
(80%-120%)
(88%-1 19%)
(85%-1 14%)
(87%-1 14%)
(80%-119%)
(89%-118%)
(80%-120%)
(90%-1 18%)
(80%-120%)
(80%- 120%)
(80%-120%)
(89%-115%)

(89%-117%)

11/25/00 18:15

—
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QC Summaq
Workorder: 33976 Page 3 of 7a––

Parmname NOM Sample Qual QC units RPD % REc% Range Anlst Date Time

MetatsAnalysis-ICPFederal
Batch 53556

Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, totid recoverable
Iron, totaJ recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, tota3recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, totaJ recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Umnium
Vanadium, total recoverable
Zinc, totid recoverable

@1000128712 33924C01
Aluminum, total recoverable

Antimony, total recoverable

Arsenic, toti recoverable

Barium. total recoverable

Beryllium, total recoverable

Boron, totaJ recoverable

Cadmium, total recoverable

Calcium, total recoverable

Cbrornium, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Iron, total recoverable
had, totaJ recoverable
Magnesium, to~l recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potmsium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable

MS
50000
5000
5000

5000
5000

5000

5ooO0

5000

5000

5000

5W

5000

5ooO0

5000

5000

5000

50000

5000

5000

5om

5000

u
u
u
u
u
u
u
J

u
J

u
u
u
u
u
u
J

u
u
u
u
u
u
u

.-

U -0.182
u 2.75

1690

3330

679

u 2.95

J 37.6

0.0418
1.72

0.0654
19.6

-0.0677
-0.Z8

1.48
25.8

-0.164
5.62

0.702
0.0626

0.619
3.74

-0.367
-0.336

43.0
0.0827
-0.247

1.44
0.0592
-14.4

-0.00498
1.99

542W
5450
5210
5390
4950

15200
6710

52600
8380
5160
5940

52200
5730

51400
10700
5760
9690

1240i10
4990
5270

12200000
17300
5100

108
108
104
108
99

104
100
100
101
103
109
103
101
101
100
107
101
131*
100
105

-319 *
112
101

(88%-119%) 11/25/00 18:38
(76%-124%)
(85%-118%)
(90%-113%)
(88%-116%)
(70%-130%)
(89%-116%)
(83%-125%)
(88%-112%)
(89%-115%)
(88%-1 17%)
(91%-117%)
(85%-118%)
(61%-138%)
(85%-115%)
(70%-130%)
(90%-118%)
(81%-118%)
(84%-112%)
(89%-120%)
(75%-130%)
(70%-130%)
(87%-1 15%)
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QC Summary
Workorder: 33W6 Page 4 of 7

Parmrrame NOM Sample Qual QC Units RPD % REc% Range Anlst Date Time

MetatsAnalysk-ICPFederal
Batch 53556

Tin, total recoverable

Tltarrium

.Urarrium

Vanadium, total recoverable

zinc, tod recoverable

~1~128716 33868001

Akrminum, total recoverable

Antimony, total recoverable

Arsenic, total recoverable

Barium. total recoverable

Beryllium, total recoverable

Boron, total recoverable

Cadmium, total recoverable

CdCi~ total recoverable

Ckromium, total recoverable

Cobalh total recoverable

Copper, totaI recoverable

Iron, total recoverable

Lead, total recoverable

Magnesium, total recoverable
Maoganese, total recoverable
Molybdenum
N1ckel, totrd recoverable
Potassium, totrd recoverable
Selenium, total rmoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
TlraI1ium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, tod recoverable

QC1000t28713 33924001
Akrrninum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Ckrornium, total recoverable
Cobalg total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable

5000

5m

5000

5000
5000

MS
5m

500
500
500
500
500
500

5000
500
500
500

5000
500

5000
500
500
500

5000
500
500

5000
500
500
500
5W
500
500
500

MSD
50000

5000
5000
5000
5000
5000
5000

50000
5000
5000
50Q0

50000

J

340

7.10

352
2.24

- --

53.7

u -0.182
u 2.75

1690

3330

679

5410
5130
5280
5220
7860

5960
531
505
554
502
548
497

19500
517
511
538

5620
513

6710
528
535
510

6810
497
501

5620
593
509
529
521
538
528
561

555CQ
5590
5350
5530
5090

15500
6850

544m
8580
5290
6110

53700
5880

2
2
3
3
3
2
2
3
2
2

3
3
3

108
103

106
104

102

112
105
101
108
100
100
99

109
103
102
106
105
102
106
102
107
102
104
99

100
97

104
102
106
103
107
105
102

111
111
107
110
102
110
103
103
105
105
113
106
104

(70%-130%)

(70%-130%)

(70%-130%)

(89%-1 14%)
(91%-114%)

(88%-119%) 11/25/00 19:01
(76%-124%)
(85%-118%)
(90%-113%)
(88%-116%)
(70%-130%)
(89%-1 16%)
(83%-125%)
(88%-112%)
(89%-115%)
(88%-1 17%)
(91%-117%)
(85%-1 18%)
(61%-138%)
(85%-115%)
(70%-130%)
(90%-118%)
(81%-118%)
(84%-112%)
(89%-120%)
(75%-130%)
(70%-130%)
(87%-115%)
(70%-130%)
(70%-130%)
(70%-130%)
(89%-114%)
(91%-114%)

(0%-11%) 11/25/00 18:44
(0%-7%)
(0%-7%)
(0%-6%)
(0%-7%)

(0%-20%)
(0%-7%)

(0%-11%)
(0%-7%)
(0%-6%)
(0%-6%)

(0%-1 2%)
(0%-7%)
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QC Summary
Workorder: 33976 Pa~e 5 of 7

Parmname
e---

NOM Sample Qual QC units RPD% ‘--- - - - ‘-mL 70 Karrge Anlst Date T]me
Nletats Analysis-ICPFederal
Batch 53556

Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, toti recoverable
Potassium. total recoverable
Selenium, total recoverable
Silver, toti recoverable
Sodkrm, total recoverable
Strontium
~alliu~ toti recoverable
~m, total recoverable
Tkanium
Uranium
Vanadium, totrd recoverable
zinc, totrd recoverable

QC1~128717 33868W1 MSD
Alrrminrr~ total recoverable
Antimony, total recoverable
Arsenic, totaJ recoverable
Barium. totaJ recoverable
Beryllirr~ total recoverable
Boron, total recoverable
Cadmium, totaJ recoverable
Crdcirr~ total recoverable
tiomium, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tkr, total recoverable
Tkarrium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QC1OOD1287I533924M1
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable

SDILT

50000
5000
5000
5000

5ooi30
500Q
5000

50000

5000

5000

Soi)o

5000

5000

5000

5000

50130

500

500

500

500
500

500

5000

500

500

500

5000

500

5000
500

500

500

5000

500

500

5000

500

500

500

500

500

500

500

340

. . .

7.10
352

2.24

529W
10900
5950

9880
126000

u 2.95 5160
J 37.6 5410

12300000
17300
5280
5550
5300
5420
5370
8050

5660
515
495
535
484
539
486

18900
494
493
517

5320
J 504

6470
508
518
492

6720
490
499

5550
573
504
511
502
514
507

53.7 542

u -2.81

u 0.511

u -0.0182 U -0.926

3

2

3

2

2

3
3

1

0

4

3

3

3

3

2

5

3

2

3

3
2

2

3
4

4

4

5

2

4

4

3
4

1

2

0

1

4

I

4

4

4

4

4

NIA

Uti NIA
U& -25400

104

104
111
105
135
103
108

-114
113
105
111
106
108
107
106

106
102
99

104
97
98
97
95
99
99

102
99

100
101
98

103
98

102
98

100
95

100
101
102
99

102
101
98

(0%-14%)
(0%-9%)

(0%-20%)
(0%-6%)
(0%-9%)
(0%-7%)
(0%-7%)

(0%-20%)
(0%-20%)

(0%-8%)
(0%-20%)
(0%-20%)
(0%-20%)

(0%-7%)
(0%-8%)

(0%-11%) 11/25/00 19:07
(0%-7%)
(0%-7%)
(0%-6%)
(0%-7%)

(0%-20%)
(0%-7%)

(0%-1 1%)
(0%-7%)
(0%-6%)
(0%-6%)

(0%-12%)
(0%-7%)

(0%-14%)
(0%-9%)

(0%-20%)
(0%-6%)
(0%-9%)
(0%-7%)
(0%-7%)

(0%-20%)
(0%-20%)

(0%-8%)
(0%-20%)
(0%-20%)
(0%-20%)

(0%-7%)
(0%-8%)

11/25/00 18:32
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QC Summary
Workorder: 33W6 Page 6 of 7

Parmrrame NOM Samp~ual QC Units RPD % MC% Range Ardst Date Time

Metals Analysis-ICPFederal
Batch 53556

Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Iron, total recoverable
bad, total recoverable
Magnesium, total recoverable
Manganese, totrd recoverable
Molybdenum
~lckel, totrd recoverable
Potassi~ total recoverable
Selenium, totrd recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
T?Id]iu~ total recoverable
Tin, totrd recoverable
Titanium
Uranium
Vanadium, total r~overable
Zinc, total recoverable

QC1OOOI287I8 33868001
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, tota3 recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobal~ totrd recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium

u 0.275 U
u

169
J

333
u

u
67.9

J

u 0.295
J 3.76

. . .

J

u
J

u
u
u
u
u

SDIL.T
340

u
u
J
u
J
u

7.10
352

2.24

u
u
J

u

J
u
u

u
u

0.0581
0.0227

199
33.4
52.8
65.7

0.269
39.2
11.8
12.9
14.1
113

8.09
146
987

0.0856
0.598

232~
236
1.58

0.762
0.0532
-16.9

-0.0263
54.5

63.8
-0.252
-1.22

3.01
0.030

12.8
0.184
2790

0.170
0.118

2.12
68.2

0.772
282

4.48
0.365

0.0497
321

0.583
-0.278

220
14.0

5.56
NIA
NIA
1.15
NIA
1.26
NIA
NIA
NIA
4.92
NIA
NIA
NIA
NIA
NIA
45.2
20.4
NIA
NIA
NIA
NfA
NIA
NIA
NIA
NIA

6.07
NfA
NIA
NIA
NIA
NIA
N/A
NIA
NIA
NIA

49
3.11
72.3
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA

11/25/00 18:55

l—



. WSRC-TR-2000-O0523, Rev. O
A6-33

QC Summary
Workorder: 33W6

Parmname NOM Sample Qua] QC Units RPD % WC% Range Anlst Date Time

Metals Analysis-ICP Federal
Batch 53556

Thal]ium, total recoverable u -0.065 Ua N/A
Tin, total recoverable u 1.06 Ua NIA
Titanium J 1.27 Um NIA
Uranium u 0.112 Uw NIA
Vanadium, total recoverable u
Zinc, total recoverable

0.304 Ua NIA
53.7 10.5 u@ 1.86

Notes:
The Qualifiers in W]sreport are defined as follows:

J EPA Functional Guideline Code: Result > MDA + 2 * Error

J EPA Functional Guideline Cocle:Result >= MDL but result < PQ~L

R4 EPA Functional Guideline Code:Data Rejected

u EPA Functional Guideline CodeResult c 5 * blank result

u EPA Functional Guideline Code:Result < MDL

- -.

N/A indicates that spike recovety limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
AThe Relative Percent Difference ND) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteriawhenthesampleis greaterthan

fivetimes(5X)thecontractrequireddetectionlimit(RL).Incaseswhereeitier thesampleorduplicatevrdueis lessthan5XtheRL,a controllimitof +1-
the RL is used to evaluate tie D~ result.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final ~centratiorrs.



Company :

Address:

Contact:

%oject:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616

wSRC-TR-2000-O0523, Rev. O I ~
A6-34

Aiken, SC 29802 Report Date: Dwember 12,2000
Ms. Janet Crawford

HazWaste Contract page 1 of 2

Client Sample ID: 689-A-S Proiect: WSRCO0497
Sample ID: 33977001 Client ID: WSRCO06
Matrix: SOLID
Collect Date:
Receive Date:

06-NOV-00

Collector
1O-NOV-OO
Client

Parameter Qualifier Result DL RL Units DF AnaIyst.Date Tme Batch Method

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Arsalysis-ICP Federal

6010 ICP SCAN Meta[s Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Lead, total recoverable
Manganese, total ruoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Iron, total recoverable
Magnesium, total
recoverable
Zinc, total recoverable

67.2

178W
2480

19oo(nJo
183000

24900
226000

..

6590
15600000

261000
2740000
1530000
939000

5210000
381000

3950000
1650000

46300
1280

2180000
54200

7050
11100

187000
778000
404000

131m
587-

1230000

The following Prep Nlethods were performed
Method Description

4.17

770
163
261

92.9
62.2
820

76.3
2400

129
111
200
198
177
170
144

4590
291
201
611

52.1
400
289

67.2
1760

148
20000

920i3

6880

9.16

5W
1000
500
500
500

5000
500

10000
500
500
500
500

1000
lm
500

Im
500
500

IOOQO
500

1000
1000
500

5000
50Q

125000
50000

12500

1 AW2 11/15/00 1424 53359 1

2 RMJ 11/30/00 1858 53659 2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

50 RMJ 11/30/00 2055 53659 3
50

50

Analvst Date Time Prep Batch

SW8463050B 846 3050BS PWP IUD 1 11/14/00 1545 53116

ARD 11/13/00 2045 53124

P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178
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Company :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:

Certificate of Analysis

689-A-S
33977001

Parameter Qualifier Result DL RL

Report Date: Decembr 12,2000

page 2 of 2

Proiect: WSRCOM97
Client ID: WSRCO06

Units DF AnalystDate Time Batch Method— --

SW846 7471A EPA 7471 Mercury Prep Soil

The following Analyti4 Methods were performed
Method Dacnption

1 SW846 7471A

2 SW8463OO5I6O1OB

3. SW8463OO5I6O1OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected - “
U EPA Functional Guideline CodeResult <5 * blank result
U EPA Functional Guideline Code:Result c MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct ay questions to your Project Manager, he M. Heath at 843-556-8171 EXL 4433.

..Lt i-’cLL7L
Reviewed by

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

*~# printedo“r.cy.lc~PSP.,.



Company :

Address :

Contact:

project

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID: 689-B-S
Sample ID:
Matrix:

33977002
SOLID

Collect Date:
Receive Date:

M-NOV-00

Collector:
10-NOV-00
Client

Report Date: December 12,2000

page 1 of 2

Project: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

70.2 4.47

Mercury Analysis Federat

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP Federal

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total raoverable
Cafcium, total recoverable
Chromium, total recoverable
Cobaf~ total recoverable
Copper, total recoverable
Lead, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Iron, total recoverable
Magnesium, total
recoverable
Zinc, total recoverable

18~
2480

1880000
183000
24800

221000
6670

15000000
260QO0

2680000
151OOOO

927000
5070000

380000
3920000
1690000

45100
1300

2160000
53800

5670
11OOO

188000
776000
407000

137moo
621 OOOOO

1280000

740
157
251

89.3
59.8
788

73.4
2310

124
107
192
190
170
163
138

4410
280
193
588

50.1
385
278

64.6
1690

142
19200
8850

M1O

9.82

4810
962
481
481
481

4810
481

%20
481
481
481
481
%2
962
481

9620
481
481

9620
481
962
962
481

4810
481

120000
48100

12000

1 AW2 11/15/00 1435 53359 1

2 RMJ 11/30/00 1920 53659 2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

50 RMJ 11/30/00 2117 53659 3
50

50

Tbe following Prep Methods were performed
Method Description Analyst Date

—
Time Prep Batch

SW8463050B 846 3050BS PREP KLD 1 1l/14/m 1545 53116

SW846 7471A EPA 747 I Mercury Prep Soil ARD 11/13/oiI 2045 53124

P O Box3t1712 ● Charleston, SC 29417 ● 2040 Savage Road” 29407

(843)556-8171e Fax (843) 766-1178

I
~~ printed On recycled paper.

—



Company :

Address :

Contact:

Project:

WSRC-TR-2000-O0523, Rev. O
A6-37 1

GENERAL ENGINEERING LABORATORIES
IWeeritzg rodoy ’s ~zee{lsbtilll o li.$iott for rol?lorro~t.

Certificate of Analysis

Westinghouse Savannah Rivr Co.

Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Repon Date: December 12,2000
Ms. Janet Crawford

HazWaste Contract page 2 of 2

Client Sample ID: 689-B-S Proiect: WSRCO0497
Sample ID: 33977002 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Bateb Method

The following Analytical Methods were performed
Method Description

—

1 SW846 7471A

2 SW8463OO5I6O1OB

3 SW8463OO5I6O1OB

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result c 5 * blati result
U EPA Functional Guideline Code:Result e MDL

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

L.\&&
Reviewed by

I P O Box 30712 ● Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

I
1.

~~ prin[e~on recycled pap,,,
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Certificate of Analvsis

Complny :

Address :

Contact:

Project:

Westinghouse Savannah Rivr Co.

Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collecton

696-A-S
33977003
SOLD
06-NOV-00
10-NOV-00
Client

Report Date: December 12,2000

Project: WSRCO0497
Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury

Metals Analysis-ICP FederaJ

6010 ICP SCAN Metals Soil
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
CobalL total recoverable
Copper, total recoverable
Lead, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Iron, total recoverable
Magnesium, total
recoverable
Zinc, total recoverable

18.9 4.25

17800000
1810

1340000
111OOO
65600

228000 ..
27700

11300000
245000

1320000
1170000
530000

501OOQO
535000

1770@o
1550000

25100
1010

1820000
58400

5990
9750

239000
571000
794mo

13oooom
6430i3000

1430000

762
161
258

92.0
61.6
812

75.5
2380

128
110
198
196
175
168
143

4540
288
199
605

51.6
396
286

66.5
1740

147
19800
9110

6810

9.35

4950
990
495
495
495

4950
495

9900
495
495
495
495
990
990
495

9900
495
495

9900
495
990
990
495

4950
495

124000
49500

12400

1 AW2 11/15/00 1437 53359 1

2 RMJ 11/30/00 1926 53659 2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

50 RMJ 11/30/00 2123 53659 3
50

50

The following Prep Methods were performed
Method Description Amdyst Date Time Prep Batch

SW8463050B 846 3050BS PREP KLDI 11/14/00 1545 53116 —

SW846 7471A EPA 7471 Mercury Prep Soil ARD 11/13/00 2045 53124

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178



Company :

Address :

Contact:

Project:

Certificate of Analysis

Westinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802 Report Date: December 12,2000
Ms. Janet Crawford

HazWaste Contract page 2 of 2

Client Sample ID: 696-A-S Proiect: WSRCO0497
Sample ID: 33977003 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The foltowing Analytical Methods were performed
Method Description

1 SW846 7471A
2 SW8463OO5I6O1OB
3 SW8463005/6010B

Notes:
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline Code: Result > MDA + 2 * Error
J EPA Functional Guideline Code: Result >= MDL but result < PQ~DL
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code: Result <5 * blank result
U EPA Functional Guideline Code: Result c MDL

The above sample is reported on an “as received” basis.

~ls data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, he M. Heath at 843-556-8171 Ext. 4433.

%Qfl
Reviewed by

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843)556-8171” Fax (843) 766-1178

~
~~ p~j”te~onrecycled paper.



Company :

Address :

Contact

Project:

Certificate of AnaIysis

Westinghouse Savannah Rivr Co.
Building 735- 16A, Rm 5
P.O. Box 616
Aiken, SC 29802
Ms. Janet Crawford

HazWaste Contract

Client SamDle ID: 696-B-S
Sample ID:
Matrix:

33977004
SOLID

Collect Date:
Receive Date:

06-NOV-00

Collectofi
1O-NOV-OO
Client

Parameter Qualifier Result

Mercury Analysis Federal

7471 Cold Vapor Hg in Solid
Mercury 38.0

Metals Analysis-ICP Federal

601o ICP SCAN Metals Soil
Aluminum, total recoverable 17300000
Antimony, total recoverable 1290
Arsenic, total recoverable 13200Q0
Barium. total recoverable nom
Beryllium, total recoverable 64800
Boron, totaf recoverable 228000
Cadmium, total recoverable 28000
Cafcium, total recoverable 11400000
Chromium, total recoverable 229000
Cobalt, total recoverable 1300000
Copper, total recoverable 115mo
Lead, total recoverable 530000
Manganese, total recoverable 4950000
Molybdenum 522000
Nickel, total recoverable 172~0
Potassium, total recoverable 1720000
Selenium, total r~overable 24700
Silver, total recoverable 1050
Sodium, total recoverable 2230000
Strontium 58300
Thalfium, totaf recoverable 5820
Tin, total recoverable 9230
Titanium 224CQ0
Uranium 562000
Vanadium, total recoverable 776000
Iron, total recoverable 125000000
Magnesium, totaf 6330CQO0
recoverable
Zinc, total recoverable 1440000

DL

4.45

748
158
253

90.2
60.4
796

74.1
2330

125
108
194
192
172
165
140

4460
283
195
593

50.6
388
281

65.2
1710

144
19400
8930

6670

Report Date: December 12,2000

Project: WSRCO0497
Client ID: WSRCO06

RL Unik DF AnalystDate Time Batch Method

9.77

4850
971
485
485
485

4850
485

9710
485
485
485
485
971
971
485

9710
485
485

9710
485
971
971
485

4850
485

121000
48500

12100

1 AW2 11/15/00 1439 53359 1

2 RMJ
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

50 RMJ
50

50

11/30/00 1931 53659 2

11/30/00 2128 53659 3

~ Prep Methods were performed
Method Description Analyst Date Time Prep Batch

I

SW8463050B 846 3050BS PREP IUD 1 11/14/00 1545 53116

SW846 7471A EPA 7471 Mercury Prep Soil ARD 11/13/00 2045 53124

PO Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171” Fax (843) 766-1178

~~ Printed on recycled paper.



Company :

Address :

Contact:

Hoject

GENERAL ENGmEERING

WSRC-TR-2000-O0523, Rev. O [
A6-41

LABORATORIES

Certificate of Analysis

Westinghouse Savannah Rivr Co.

Building 735- 16A, Rm 5

P.O. Box 616

Aiken, SC 29802 Report Date: December 12,2000

Ms. Janet Crawford

HazWaste Conwact Page 2 of 2

Client Sample ID: 696-B-S Proiect: WSRCO0497
Sample ~: 33977004 Client ID: WSRCO06

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

The folJowing Analytical Methods were performed
Method

——
Description

1 SW846 7471A

2 SW8463OO5I6O1OB

3 SW84630(J5/6010B

Note~
The Qualifiers in this report are defined as follows :

J EPA Functional Guideline CodeResult > MDA + 2 * Error
J EPA Functional Guideline Code:Result >= MDL but result < PQ~L
R4 EPA Functional Guideline Code:Data Rejected
U EPA Functional Guideline Code:Result <5 * blank result..
U EPA Functional Guideline CodeResult t MDL

The above sample is reported on an “as received basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operating procedures. Please direct any questions to your Project Manager, Lee M. Heath at 843-556-8171 Ext. 4433.

P O Box 30712” Charleston, SC 29417”2040 Savage Road” 29407

(843) 556-8171“ Fax (843) 766-1178
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0,. . . . .ullent : kV estinghouse Savannah Rivr Co.
Building 735-16A, Rm 5
P.O. Box 616
Aiken, SC 29802

Contact: Ms. Janet Crawford

Workorder: 33977

QC Summary
Rersort Date: December 12,2000

Page 1 of 6

Parmname NOM Sample Qual QC Unih RPD % REc% Range Anlst Date Time

Mercury AnalysisFederat
Barth 53359

QCIOO0128804 3378400]
Mercury

QC100f)128802 LCS
Mercury

QC1OOOI288O7 LCSD
Mercury

QC1OOO1288O1 MB

Mercury

QCl~128803 337wl
Mercury

QClw128805 33977WI
Mercury

QC1OOO1288M 33977ooI
Mercury

Metats Analysis-ICPFederal
Batch 53659

QC1~128749 LCS
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, tod recoverable
CaIcium, totaIrecoverable
Cbromirsm, total recoverable
Cobal~ total recoverable
Copper, total recoverable
Iron, total recoverable
L,ead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, totrd recoverable
Sodium, total recoverable
Strontium

Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium

DUP

MS

MS

MSD

24900

3130

3130

99.3

93.9

96.5

7980000
32300

132000
136000
95900

115000
117000

l19m
91m

114000
121OOO

11400000
144000

301OOOO
31OOOO
94900

155000
303m

88800
119000
798000

79800
142000
101OOO
163000

25300

3110

2990

u -5.61

24900 23600

67.2 168

67.2 170

- --
98800Q0

57900
138000
153000
101000
114000
124~

12700000
94700

118000
123000

I61OOOOO
1490Q0

3390000
3470Q0
96600

169000
3140000

88400
125000
829000

95100
146000
99700

346000
u -4630

2 (0%-16%) AW2 11/15/00 15:04

100 (58%-134%) 11/15/00 1420

4 96 (0%-16%) 11/15/00 1422

11/15/00 14:18

N/A (65%-136%) 11/15/00 15:02

107 (65%-136%) 11/15/00 1431

1 107 (0%-17%) 11/15/00 1433

124 (64%-127%) RMJ 12/01/00 2&55
179” (46%-171%)
104 (70%-150%) 11/30/00 18:09
113 (79%-154%)
105 (75%-129%)
100 (29%-153%)
106 (78%-122%)
106 (79%-150%)
104 (69%-143%)
104 (75%-138%)
102 (79%-139%)
141 (52%-176%)
104 (77%-129%)
113 (65%-126%)
112 (76%-136%)
102 (80%-141 %)
109 (77%-141%)
104 (63%-141%)
100 (78%-127%)
105 (75%-125%)
104 (53%-132%)
119 (70%-130%)
102 (56%-149%)
99 (70%-130%)

212” (62%-138%)
(70%-130%)

I

1. —



WSRC-TR-2000~0523, Rev. O I

A6-43 I

QC Summary I
Workorder: 33W7 Pa~e 2 of 6 I

I

Parmname NOM Sample Qua] QC Units RPD % REc% Range tilst Date Time

Metals Analysis-lCP Federal
Batch 53659

Vanadium, total recoverable
ZlnC, tOtitl recoverable

QCl~128746 MB
A1uminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable

Calcium, total recoverable
Chromium, totaJ recoverable
CobalL total recoverable
Copper, total recoverable
Iron, totaJ recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, totaJ recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, totaJ recoverable
Sodium, total recoverable
Strontium
Tbdlium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QC1OOOI2874733861007
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, totaJ recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
Calcium, tot~ recoverable
Chromium, total recoverable
CobaJt, total recoverable
Copper, total recoverable
Iron, total recoverable
bad, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum

MS

76500
58600

236000
23600
236W
23600
23600
23600
23600

236000
23600
23600
236W

236000
23600

236000
23600
23600

J

u

J

J

u

- ---

116000

228
1870

35900
20.5

207
1530000

6370
316

16500
265000

1350
538000

12400
-61.4

J
J
u
u
u
u
u
J

u

u

u

u
J

u
u
u
u
u
u
J

u
u
J

u
u
u
u

87000
6M

1770
178
167

7.08
5.42
167

2.17
2920
66.1

-10.2
91.2
8020
-138

841
107

66.0
75.8

3580
168

17.7
1600
6.56

-31.1
807

44.7
178

18.0
177

624000
21700
24500
63400
24200
24200
24000

19900rm
30600
24400
39500

788000
24800

975000
37100
23200

215”
91
96

116
102
92

101
194*
103
102
98

222 *
100
185*
105
99

MNc 1210WO0 13:41
RMJ 11/30/00 18:03

I

(70%-130%) 11/30/00 18:25
(70%-130%)

(72%-1 14%)

(66%-127%)

(75%-119%)

(70%-130%)

(76%-118%)

(68%-125%)

(74%-122%)

(71% -1237.)

(73%-124%)

(70%-130%)

(71%-123%)

(70%-130%)

(70%-130%)

(70%-130%)
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QC Summary
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Parrrmame NOM Sample Qua] Qc Unik RPD % REc % Range Anlst Date Time

Metals Analysis-lCP Federal
Batch 53659

Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
~ln, toti recoverable

Titanium
Uranium
Vanadium, total recoverable
ZiSSC,total recoverable

QC1OOOI28751 33977001
Aluminum, total recoverable

Antimony, total recoverable

Arsenic, total recoverable

Barium. total recoverable

Beryllium, total recoverable

Boron, total recoverable

Cadmium, total recoverable

Calcim total rwoverable

@omium, total recoverable

CobalL total recoverable

Copper, total recoverable

Iron, total recoverable

Lead, total recoverable

MS

Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
T?rallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QCIOO0128748 33861007 MSD
Aluminum, total recoverable
Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable

23600
236000

23600
23600

236000
23600
23600
23600
23600
23600
23600
23600

238000
23800
23800
23800
23800
23800
23800

238~
23800
23800
23800

238000
23800

238000
23800
23800
23800

238000
23800
23800

238000
23800
23800
23800
23800
23800
23800
23800

229000
22900
22900
22900
22900
22900

4890
41100

1110
u 46.2

62100

u 96.7

2680
41600

17800000
2480

19000i30
183000
24900

226000
6590

15600000
261000

27400Q0
1530000

131000000
939000

587m
5210000

381000
3950000
1650000

46300
1280

2180000
54200

7050
11100

187000
778000
404000

1230000

116000
J 228

1870
35900

u 20.5

29~
290000

22500
22400

307000
328M
23600
24100
38500
24500
26100
51700

181m
Illm

1900000
197000
36500

235000
17700

15600000
274000

2720000
1540000

141OOOOOO
940000

63400000
5060000

393000
3950000
1720000

55900
13500

2200000
66400
18200
22700

20200il
794000
419000

1320000

596000
22m
24200
71400
24300
24800

102

105

91

95
104

105

100

98

143”

104

99
43*

109
36*

0.
55*
49*
35*
47*

5*
5]*

-75 *
39*

4220 *
6*

1980’
-626 *
NIA

15*
29*
41*
51*

7*
51*
47*
49*

NIA
NIA

62*

385*

5 209
2 95
1 97

12 155
1 106
2 97

(74%-121%)

(65%-130%)

(67%-113%)

(76%-124%)

(86%-123%)

(70%-130%)

(71%-117%)

(70%-130%)

(70%-130%)

(70%-130%)

(67%-130%)

(70%-124%)

(70%-130%) 1 1/30/00 19:09
(70%-130%)

(72%-114%)

(66%-127%)

(75%-119%)

(70%-130%)

(76%118%)

(68%125%)

(74%-122%)

(71%-123%)
(73%-124%)

(70%-130%) 11/30/00 21:06
(71%-123%) 11/30/00 19:09
(70%-130%) 11/30/00 21:06
(70%-130%) 11/30/00 19:09
(70%-130%)

(74%-121%)

(65%-130%)

(67%-113%)

(76%-124%)

(86%-123%)

(70%-130%)

(71%-117%)

(70%-130%)

(70%-130%)

(70%- 130%)

(67%-130%)

(70%-124%) 11/30/00 21:06

(0%-20%) 11/30/00 18:31
(0%-28%)

(0%-16%)

(0%-23%)

(0%-17%)

(0%-20%)
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QC Summary
Workorder: 33977 Page 4 of 6

Parmname NOM Sample Qual QC Units RPD % mc% Range Ardst Date Time

MetatsAnalysis.ICPFederal
Batch 53659

Cadmium, total recoverable
Calcium, total recoverable
Chromium, total recoverable
Cobalt, total recoverable
Copper, total recoverable
Iron, total recoverable
had, total recoverable
Magnesium, total recoverable
Manganese, total recoverable
Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, totrd recoverable
Silver, toti recoverable

Sodium, total recoverable

Tkrdlium, toti recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, total recoverable

QCIOOO12875233977MI
Aknninum, total recoverable
Antimony, total recoverable
Arsenic, totaI recoverable
Barium. totaJ recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, totaJ recoverable
Calcium, total recoverable
Ckrornium, total recoverable
Cobalt, total recoverable
Copyr, totrd recoverable
Iron, total recoverable
Uad, totrd recoverable

Magnesium, total recoverable
Manganese,total recoverable
Molybdenum
Nickel, totaI recoverable
Potassium, totid recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
T[tarsium

MSD

22900
229000

22900
22900
22900

2290i30
22900

229000
22900
22900
22900

229000
22900
22900

229000
22900
22900
22900
229W
22900
22900
22900

248000
24800
24800
24800
248W
24800
24800

248000
24800
24800
24800

248000
248W

248000
248CQ
24800
24800

248000
24800
24800

248000
24800
248W
24800
248W

J

J

u

u

u

207
1530000

6370
316

16500
265000

1350
538000

12400
-61.4
4890

41100
1110
46.2

62100

96.7

2680
41600

17800000
2480

1900000
183000
24900

226000
6590

15600000
261000

2740000
1530000

131000000
939000

58700000
5210000

381000
3950000
1650000

46300
1280

2180000
54200
7050

11100
187000

241CHJ
22m

30500
24700
62300

762000
25700

107OOOO
38200
23400
29400

288000
22100
22600

319000
33600
24200
24200
36200
25400
26200
55800

181W
11OOO

191OCQO
199000
37300

241000
1890Q

15800000
276000

2720000
1550000

133000000
957000

602W
5230000
401OOO

3980000
lsm

56200
14400

2400~
67900
1940U
2310il

199000

o

10
0
1

45*
3
4
9
3
1
2
0
2
1
4
2
3
0
6
3
0
8

0
1
0
1
2
3
6
2
1
0
1
6
2
5
3
2
1
5
0
7
9
2
7
2
1

104
293
105
106
200
216
106
231
112
102
107
108
92
98

112
111
105
101
137
111
103
62

117
34
33
62
50
58
50

104
60

-62
86

837
76

608
66

NIA
137
61
40
53
87
55
50
49

NIA

(0%-10%)

(0%-25%)
(0%-19%)
(o%-12%)
(0%-17%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-14%)
(0%-26%)
(0%-17%)
(0%-15%)
(0%-11%)
(0%-20%)
(0%-10%)
(0%-20%)
(0%-20%)
(0%-20%)
(0%-21%)
(0%-25%)

(0%-20%) 11/30/00 19:15
(0%-28%)
(0%-16%)
(0%-23%)
(0%-17%)
(0%-20%)
(0%-10%)
(0%-25%)
(0%-19%)
(0%-12%)
(0%-17%)
(0%-20%) 11/30/00 21:12
(0%-20%) 11/30/00 19:15
(0%-20%) 11/30/00 21:12
(0%-20%) 11/30/00 19:15
(0%-20%)
(0%-14%)
(0%-26%)
(0%-17%)
(0%-15%)
(0%-11%)
(0%-20%)
(0%-10%)
(0%-20%)
(0%-20%)
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QC Summary
Workorder: 33977

Page 5 of 6

Parmname NOM Sample Qual QC Units RPD % REc% Range AnIst Date Time
Metals Analysis-ICP Federal
Batch 53659

Uranium
Vmadium, total recoverable
Zinc, totalrecoverable

QC1OOO12875O 33861007
Aluminum, total recoverable

Antimony, total recoverable

Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable

Boron,totalrecovemble
Cadmium,totalrecoverable
Calcium, total recoverable
Chromium, total recoverable
Cobrd~ total recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, totrd rmoverable
Molybdenum
Nickel, total recoverable
Potassium tota3recoverable
Selenium, total recoverable
Silver, totrd recoverable
Sdlum, total recoverable
Strontium
Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total rwoverable
Z]nc, totaJrecoverable

QCl~128753 33977M1
Aluminum, total recoverable

Antimony, total recoverable
Arsenic, total recoverable
Barium. total recoverable
Beryllium, total recoverable
Boron, total recoverable
Cadmium, total recoverable
CaIcium, total recoverable
Cbrornium, total recoverable
Cobalt, totaI recoverable
Copper, total recoverable
Iron, total recoverable
Lead, total recoverable
Magnesium, total recoverable
Manganese, total recoverable

24800
24800
24800

SDLT

;DILT

J

u

J

J

u

u

u

778000
4040Q0

1230000

1240
2.44
20.0

384
0.219

2.22

16400

68.1

3.38

177

2840

14.5

5760
133

-0.657

52.3

440

11.8

0.495

665

1.04

28.6

446

178000
24.8

19000

1830

249

2260

65.9

156000

2610

27400

15300

52300

9390

23500

52100

u
J

u
u
u

u

J

u

J
u
u

u
J

u

J

802000
4220iI0

129~0

233
0.642

4.04

71.3
0.0309

6.24

0.646

3050

12.8

0.514

32.6

528

3.53

1090

24.8

0.316

9.34
97.2

2.77

0.323

112
16.2

0.339

3.93

9.19
-4.76

5.64

86.0

58800

7.87

6730

588

83.9

773

22.4

54200

892

9390

4790

11300

3280

5030

22900

1 N/A (0%-20%)
1 74 (0%-21%)
3 237 (0%-25%) 1l/30/m 21:12

6.28 11/30/00 18:20
31.6
1.13
7.22
29.5
NIA
45.7
6.79
6.03
23.9
7.77
6.89
21.9
5.16
6.92

-340
10.8
10.4
17.2
226
15.9
NIA
63.6
NIA
NIA
NIA
1.46
3.49

65
59

76.7
60.4
68.6

71
69.6
73.7
70.6
71.5

57
8.3

74.9
7.02
119

11/30/00 19:04

11/30/00 21:01
11/30/00 19:04
11/30/00 21:01
11/30/00 1904
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QC Summary
Workorder: 33977 Page 6 of 6

Parmname NOM Sample Qual QC Units RPD ~0 REc% Range Anlst Date Time

Me-ts Analysis-lCPFederal
Batch 53659

Molybdenum
Nickel, total recoverable
Potassium, total recoverable
Selenium, total recoverable
Silver, total recoverable
Sodium, total recoverable
Strontium

Thallium, total recoverable
Tin, total recoverable
Titanium
Uranium
Vanadium, total recoverable
Zinc, toti recoverable

Notes
The Qu~Klers in this report are defined as follows

3810
39500
16500

463
12.8

21800
542

70.5
111

1870
7780
4040

492

1280
14200
5620

170
J 3.98

67(!Q
175

35.5
39.8
618

2470
1350

108 11/30/00 21:01

J EPA Functional Guideline Code:Result > MDA + 2 * Error

J EPA Functional Guideline Code: Result >= MDL but result < PQ@L

R4 EPA Functional Guideline CodeData Rejected

u EPA Functional Guideline CodeResult <5 * blank result

u EPA Functioned Guideline Code:Result < MDL . .. .

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
Ame Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evafuated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate vrdue is less than 5X the RL, a conwol limit of+/-
the RL is used to evrduate the DUP result.
For PS, PSD, and SDJLT results, the values listed are the measured amounts, not final concen~ations.

I
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W542A,ti!

696,0.s
636.0.s
626.8.S
696.’s.s
6%0.s
6w.B.s
692.@-s
6%.B.S
6s.s-3
6s.2.8.S
636.B.S
6%S.S
896.B.S
626.0.s
692 B-3
6%.S.S
6SS.S
696.S.S
6W.8.S
6%.B.s
6%.B.S
6w.B.s

1106CQM ll!CCG 1!14W 1545 EPmw8
1106W W 111~ 1!14W 1545 EP~~B
11C6W ~ lltCCG l!l~ 1545 EF’WB
11C6W CCCG111~ 1114131 1545 EPA?0530

!l~ ~ ll!~ 1114W 1545 EPw50S
IIc6c0 w IIIm 1114cG 1545 EPWWB
11~ W ll!~ 11140D 1545 EPA30E0B
l!O~ W lllm !114w 1545 EP~EOB
lIW ~ 111~ !ll~ 1545 EP~tiB
1!G6W m l!lm lllm 1545 EPm@s
!!~ ~ !IIBW 1114CiI 1545 EPm500
11C6C0 W tll~ 111~ 1545 EP~30S
lt~ m 111~ lllw 1545 EPmwB
11OSC’Z~ ll!~ !!14w !545 EPmY)S
11~ W l!!~ II14C0 1545 EPmEOB
IIm ccca IIIm IIIW 1545 EPMWB
11~ CCCG Ill@ I114W 1545 EP~B
IIWW ~ I1lW 1114GZ 1545 EPmwB
1!C6W ~ l!lW 1116c.1 1545 EPw50B
11~ ~ ll!~ 1!14CC 1545 EPMmB
1! C6CG2cC.1 !!IW !114c.2 1545 EP~E
11~ W 111~ 1114CU 1545 EP~wS
llW m lllm 111~ 1545 EP~mB
llW W !l!~ 1114W 1545 EPwwB
1114W 1565 111W 111~ 1545 EP~m8
1114CG 1545 111~ 111~ 1545 EPNwB
111~ 1545 1t14W !114W 1545 EPA.?O%B
1110 1545 1114CG 1114W 1545 EPwwB
1114~ 1545 Ill@ t114W !545 EPwwB
1!14CG !545 111~ !ll~ !545 EP~B
!11400 1545 1114W 111~ 1545 EPmwB
111400 1545 111~ 1114M 1545 EPmwB
!114CG 1545 1114~ ll14m IE45 EPN50B
1114W !545 !114W 1114W 1545 EP~wS
t114W 1s45 ll!4f31 1!14c.1 1545 EPmsE!
!ll@ 1545 }1!4CQ li14CG 1545 EP~B
!t14CG 1545 !l!@ 11!4W 1545 EPM30S
1114m 1545 I114CG 1!14C.I 1545 EPwwB
1114m 1545 t114W 1114CG 1545 EPM50S
!114m 1545 II14W 1114w 1545 EPWWS
!I14CU 1545 1114B0 1114M !545 EPmwB
1114W !545 t1!4~ 1114CG 1545 EPmw6
11!4m 156 II!4cG l!l~ !545 EPWWB
11!4G0 !545 t114Gc 1114w 154s EPMWB
1114W 1545 \1>4W 1}14W 1545 EP~wB
1114CG 1545 11!4W 1114W 1545 EPwwB
111W 1545 t1t4CQ 1114Ml 154S EP~wB
11!4W 1545 tl!~ l\14G2 1545 EPA30508
111460 1545 II14CG l!14m 1545 EPmwLl
1114cG 1545 II14CQ II14N !545 EPMW8
lt14GZ 1s45 !114m IIIW !345 EPmwB
!I14W 1545 !11460 1114c.I !545 EPmwB
1114W 1s45 !114w !!!@ 1545 EPmwS
1! 14W 1545 1114w 11t4m !365 EPmwS
ll14m 1545 11!4GI 1114W 1545 EP~50B
l!14~ \545 !114c.2 lf14M !545 EPmwB
1114~ 1545 I114W 11t4W 1545 EPMwB
1114~ }545 1114W 1t14W 1545 EPmwB
IIt4m !545 1114m t!14w !545 EPNWB
1114W 1545 1114m 11!4m 1545 EP~mB
11!4W 1545 1114W 1!14B0 !545 EP~50B
11!4G2 1545 1114s.2 1114w 1545 EPmwS
11i4W !545 1114m 1114M !545 EPwflB
11(W !545 1114N 1114m 1545 EPwwB
lIt@ 1545 ttt@ 1t14N 1545 EPmmB
1114ffl 1545 1114W 1f14~ 1545 EPA?G50B
II14CG 1545 1!14’GI 1(!Q 1545 EPwmB
1114CG 1545 1!14C.I !114G2 1545 EPmW8
111~ 1545 1114w l!lw !545 EPwmB
!Ilm 1545 I!!@ 1114W 1545 EPmwB
1114C.I 1545 1114cG lf14~ !545 EPmwB

1!14W 1545 11t4W 11!4w 1545 EPw50t3
1114W 1545 1!14W II14W 1545 EPwwB
1114C.I 1545 I!14W 1114W 1545 EPA20wB
II14W !545 1114W 1!14C0 1545 EPMwB
11!4~ !545 lt14W !114W 1S45 EPwwB
1114W 1545 1114W !114W !545 EPA28w8
1114W 1545 1!14CU 1114w 1545 EPwwB
I114CU !545 1114N II14W !545 EPwwB
11- ~ 111~ 11!4c.z 1545 EPNwB
Ilw m Illw !I14W !545 EPmwB
1!D6W W l!l~ 1114w 1545 EP~528
11G5m ~ i}l~ I>l@ 154S EF’wwB
i!~W ~ lI!CGO 1114GI !545 EP~50B
!lO~ ~ I1!W ll!m !545 EP~m13
1t06CiZ W tll~ 1tt4W !545 EPw%B
lIWCQ W ll!W 11!4W 1545 EPwwB
110~ OW !t!~ 1114W 1545 EP~50B
11c6W W !ll~ 1114W 1545 EPM%B
llffi~ ~ lIIW 11t4m 1545 EPwWB
1106CG w Itlm 1114W 1545 EPm50B
Ilm m 111CC91ll!W 1545 EP.4.2u508

53!16
531!6
53116
53118
53116
53116
53116
=!88
53116
53116
53116
53116
S3116
53! 18
53118
ml 18
53t16
53116
S3116
52116
53116
=116
53!18
531te
53118
531 !6
531!6
53116
33116
33!16

GE 33977m
S5977C04

;E 22977cQ4
U977W
229?7CG4
23977W4
33977CQ4

BETOT
STOT
CATOT
COTOT
COTOT
CRTOT
CUTOT
KTol
MNTOT
~TOT
NATOT
NtToT
PBToT
SBTOT
%TOT
SNTOT
SRTOT
TITOT
TLTO1
UTOT
VTOT
FETOT
MGTOT
ZN70T
AGTOT
bLTOl
ASTOT
BATOT
SE70T
BTOT
cATOT
CDT0T

m4
78
2W
74,1
106
125
194
am
172
1e5
593
140
192
158
263
281
W6
65,2
2a’s
1710
144
I 94W
.9W
6670
ml
770
261
929
62.2
820
26C0
?%3
1!1
129
m
4SW

435
6sm
9710
485
485
485
485
9710
971
97 I
9710
485
433
971
A65
9?1
465
465
97 I
@
465
f210c.2
465XI
121M
m
m
w
m
w
3CCG
1-
SW
m
m
m

64802
ZzBw
114CC.3YZ
28BCQ
lm
22=
l!-
17=
49m
.5Zm
222CCCQ
172BC.Y2
Sm
12W
2470Q
52W

UGKG
uGKG
UGKQ
uGKQ
UOKG
uGKG
ui3KQ

W 2 w TRACE2 52659
w 2 w 7flAcE2 5s5s
w 2 w TBACE2 5%59
w 2 w TRACE2 52659
w 2 Gc TRACE2 52659
w 2 CG TRACE2 5s59
w 2 CG 1BACE2 5%59
w 2 m TRACE2 5%s9
w 2 w TRACE2 53659
w 2 w TRACE2 5%59
w 2 CG TRACE2 5%59
w 2 m TRACE2 53659
w 2 Enz TITACE2 52659
w 2 m TRACE2 52659
w 2 w TRACE2 5M59
w 2 m TRACE2 5%59
w 2 w TRACE2 53659
w 2 m TRACE2 5%59
w 2 m TRACE2 53E.59
w 2 CG TRACE2 32659
w 2 m TRACE2 53559
w 500 TRACE2 5M59
w N 0 TRACE2 5X59
w En0 TRACE2 52859
w 2 w TRACE2 52659
w 2 CG TRACE2 52659
W 2 W TRACE2 6%59
w 2 co TRACE2 5X59
w 2 Ca TRACE2 53s59
W 2 m TRACE2 523S9

RW )W
8MJ lW
RMJ IW
RW !@
RMJ !W
7iMJ ICQ
RW lW
RW IW
w lW
RW !00
RW lW
Rw lCO
RN IW
7vAJ Iciz
RtAJ Im
RW lW
RW lBO
RW IW
Rw !W
w !@
RhU !M
RMJ I@
FIMJ !60
RAU l@
RN !m
RW IW
RW IG2
RN lW
Rhu SW
RW )DO
RW l@
RW l@
RW lM
RMJ Ico
Hh!.1 I@
Rw I@
Rhu Icil
RN IN
RW lm
Rw IW
FiMJ ICQ
RM.I I@
RMJ !ffl
RW IN
RMJ f~
RW IW
RMJ IW
NM 100
i\MJ lW
Hh!.J !W
RMJ Iw
MNC IW
RW lGZ
RW (m
RW lDO
flt.!.l Im
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689.A.L
669.A.L
m9.A-L
E89-A.L
689-AL
689-AL
689. A-L
6B9.A-L
689.A.L
689-B.L
60%BL
68%EL
689-S.L
s39.B.L
68SB-L
E39-S.L
689.6-L
669.9-L

112W IW EPASOIOB
112~ 1W3 EPA601OB
!12W !2S3 EPm108
112W ISW EPAW106
1125W 1%3 EPM1OB
lt2~ 1s52 EPM1oB
112~ 1s52 EPA601oI3
112~ 1953 EPMIOB
112~ 1w3 EPW1OB
!12W 1s52 EPAW1OB
112~ 1953 EPAw IOB
112~ 1SS3 EPW1OB
112W) 19w EPAWIOE
112~ 1952 EPA6s10B
112W 19= EPWIOE
I 12n !s53 EpA60t0B
!12~ 1953 EPw IOB
112~ 1s53 EPA301oB
112~ 1953 EPA54110B
112~ !953 EPA901OB
It2n 1953 EPm IOB
112~ 1s53 EPAw1OB
112W.Z 1952 EP~lOB
t12~ 1953 EPAwlOB
!tzw t953 EPASU1OB
1125C0 1953 EPA6s IOB
112~ 1314 EPml OB
112~ 13f4 EPAsoIOB

170A
1115W 1232 EP~O
1121W 0655 EP~O
1121W 0s55 EP~O
\121~ s955 EP~O
!121C0 0%5 EPA?C.20
I12!W 0955 EP~O
1!21W 1125 EP~O
1121w 1135 EP~O
112W !s59 EPAW1OB
1!2m 1x9 EPW1OB
112= 1s59 EPAM1oB
112~ 1M9 EPw1oB
1!2= !959 EPAw1OB
1126WJ 1959 EP@lOB
1f2Y31 1959 EPAso1OB
1(2WI 1959 EPAWIOB
1t2W2 1959 EPmlOB
1125W 1s59 EPAw106
112~ 1959 EPAw1OB
I ! 2~ !959 EPABO!OB
1125G2 1s59 EPwlOB
112W 1s59 EPA60108
!125W !s59 EPAw!OB
I t2~ 1959 EPAEOIOB
1!2~ 1959 EPA6010B
1f2~ 1959 EPA60tOB
I12W 1959 EPmlOB

531 !2
=112
53112
52112
m112
53!12
53!12
E3112
E3112
53112
53112
=112
53112
53112
=1}2
53112
331!2
53! !2
S3!12
531!2
531 t2
53112
52112
53112
m112
=112
53112
531!2
53122
525!1
W4G4
544s4
54W
5d4B4
-4s4
Wm
Ed4@d
53112
521!2
52112
53112
63112
53!12
s! 12
52112
53112
521 !2
63112
53112
%812
53112
52112
53112
53112
X112
53112
53112

GE 32976w I
QE 2397w01
GE 2397swI
GE %976001
GE ~97~1
GE 22976W1
GE 23976601
GE ~976W1
GE 23976W1
GE ~97W1
GE 2397WQ1
OE 2297sw1
GE 3297~1
GE 33976ffll
GE m97~1
GE 32976W!
GE 32976W !
GE 329762Q1
GE 32976WI
GE 3397~1
GE 33976W (
GE 23976w1
GE 32976cG!
GE 3397WI
GE 3397~1
GE %97wt
GE 3297a1
GE 33972C.I 1
GE 33976W1
GE 3297m!
GE 2.2976001
GE 3397BC01
GE 32975cG!
GE 2397~ I
GE 23976ss1
GE 23976W1
GE 2397W1
GE 3297WG2
GE 2.2976CG2
GE 23976W2
GE 23976W2
GE 23976CQ2
GE 23976W2
GE 23976cQ2
GE W97W2
GE W97@2
GE 33975CQ2
GE 23976W2
GE 33976W2
GE 23976002
GE 33976m2
GE 23976W2
GE 23976CQ2
GE 33976W2
GE 23976C.32
GE 2397WG2
GE 23976cG2
GE 3397W22
GE 33976C.22

AGToT
ALToT
ASTOT
BAToT
BETOT
OTOT
CATOT
CDTOT
OJTOT
CRTOT
CUTOT
FETOT
MGToT
MNTOT
~TOT
NITOT
P8TOT
SSTOT
SETOT
SNTOT
SRTOT
TITOT
TLTOT
UTOT
VTOT
ZNTO’I
U70T
NATOT
t4GT0T
OXAL4TE
BR
CL
F
A02
0P04
W3
%4
AGToT
ALTOT
ASTOT
SATOT
8EToT
BTOT
CATOT
COTOT
COTOT
CRTOT
CUTOT
FEToT
MGTOT
MNTOT
MOTOT
NITOT
PBTOT
SBTOT
SETOT
SNTOT
SRTOT
TITOT
TLTOT
U70T
Vlo-i
ZNTOT
KTOT
NATOT
HGTOT
OXAIATE
BR
CL
F
m2
om4
W3
S04
AGTOT
ALTOT
ASTOT
8ATOT
BETOT
STOT
CATOT
GDTOT
COTOT
GRTOT
GUTOT
FETOT
MGTOT
MNTOT
~TOT
NITOT
PSTOT
SBTOT

529
2%
2S,7
7,49
4.74
47,4
355
S,3(
6,27
106
!8.4
199
23,4
11.5
10,5
%.9
!s,3
%,3
236
19,9
469
459
39,3
t19
9,W
3s9
Sm
m
06W
0,113
0,16s
O.zm
0170
0,2W
o 4ca
100
3s5
529:
234
25,7
7.49
4,74
47.4
355
63!
627
10,6
1s4
199
254
1!.5
10.5
=9
1S.3
M,3
236
19,9
469
45s
39,3

%,0
56U
W,o
5s.0
EGO
G3z
lW
m,o
m,o
m,o
6B,0
Wo
m
1G2
160
%,0
Wo
1G2
5s0
faz
W,o
50,0
tw
w
EQo
=.0
w
a
2.C’Z
06S0
0,5W
t ,JO
05G0
05W
lea
250
Im
5G0
5W
3s0
%,0
5G0
w
tcw
W.o
5s0
5s,0
G20
SW
m
lBn
lEQ
%0
.wO
!W
%,0
lW
%0
50.0
Iw

u m,o
S29
22 I
452
MO
863!I
601~
%0

UGL
UOL
UGL
uGL
UGL
UGL
uGL

000
Om
Oc.1
OCQ
Ow
Oca
Om

Om
OSG
Om
O!31
0G2
Ow
Ow
Osu
Ow
O,w
Ow
O,w
0G2
am
O,w
090
Ow
am
OGI
Oca
Oca
O,m
000
Oc.1
Om
am
Oca
Oca
Oc.z
Oca
Om
am
Oca
Ow
Oca
Om
Ow
Ow
Oou
Om
am
Oc.z
Ow
Ow
om
Om
Om
D,m
Om
am
O.m

WIW
Wlca
Wlcu
Wlm
Wlim
Wlw
w IWz
w l,C.I
WIIYI
w I,m
w I,W
Wlw
Wlim
w t,m
Wlm
WICO
Wlm
w I,W
Wlca

“WIGZ
w\GG
w Yw
Wlsn
Wtw
Wlm
Wlca
w 5C.I
w 5WJ
W!m
Wllw
w 100
w 100
w 100
w 100
w 100
w 5W
Ww
W$m
Wlw
W!w
w lW
WIIW
W!c.z
W12.I
WICQ
Wlm
Wlca
Wlw
Wlw
Wlw
w {w
W!m
Wlw
Wlm
Wtm
Wlm
Wtm
Vl!c?z
Wim
Wlw
WIW
w l,W
Wlm
w SW
w 5W
WILnl
W!m
w too
w !00
w 100
w 100
w 100
w 5W
w%
WIN
w l,W
w I.w
Wlm
Wlw
WIN
W!m
w I,m
Wlm
WIW
WIW
w l,WI
Wlw
w l,W
W1G2
w l,W
wlEm
Wlw

TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
7RACE2

525s0
53E56
52556
53556
53556
5S56
535E6
53556
52556

JAB
JAB
JAB
JAS
JAB
JAB
JAB
JAB

Im
Im
!Cil
IW
!CG
IW
Iw
IEm

s !00
s 100
8 !00
8 100
a 100
8 100
8 !00
8 !00

AB937%N
AB93726N
AB937%N
AB937%N
AE937%N
AB93126N
AB937%N
AB93796N

u

u
JI

UOL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UOL
UGL
UGL
uGL
uGL
UGL
UGL
uGL
UGL
UGL
UGL
UGL
uGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
UGL
UGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
UGL
uGL
UGL
uGL
UGL
uGL
UGL
uGL
uGL
uGL
uGL
u’3L
uGL

47.0
!22G0
452
I4W
!14W5Z
88,7
10W3
91.7
%0
{m
1920
Iw
259Z
6$J6
437
5W
256
%0
1Zm

TRACE2
TRACE2
TRACE2
TRACE2
TFIACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TQACE2
TRAcE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
MER179
[c!
{cl
(cl
ICI
ICI
Icl
Icl

JAB
JAB
JAB
JAB
JAS
JAB
JAS
JAB
JAB
Jk7J
JAB
JAS
JAB
JAB
.JA8
JAB
JAB
JAE
JAB
JAB
AW2
RWS
Fwss
Flws
Rws
RWS
RWS
Rws
RWS
JAB
JAB
JAB
JAB
JAB
JAB
JAB
JAB
JAB
JAO
JAB
JAB
JAB
JAB
JAS
JAB
JAB
JAB
JAB
JAB
JAS
JAB
JAB
JAB
JAB
JAB
JAB
JA8
AW2
RWS
Rws
RWS
Rws
RWS
Rws
RWS
RWS
JAS
JAB
JAB
JAB
JAB
JAB
JAS
JAS
JAB
JAB
J-
JAS
JAS
JAB
JAB
JAB
JA9
JAE

Iw
IW
lWI
ICu
Iw
lC.I
IW
lG2
!’W
Im
Iw
Im
lm
ICQ
llm
lW
lW
Ica
1s0
ICcl
lBQ
lW
\cG
lW
Im
!m
lC.Z
Ica
lW
lm
ICQ
lm
!W
ISil
100
Im
Iw
IW
Iw
Iw
ICQ
!W
ICcl
IW
100
lW
Im
1s0
lW
lea

8 100
e 100
8 100
8 100
8 100
8 100
s 10,0
8 100
3 100
a 100
8 100
8 100
0 100
8 !00
8 100
8 {00
8 100
3 !00
6 tOO
9 !00
8 100
8 lW
a ‘lW
s lW
8 tm
a Irm
s 1s0
8 I,w
9 !W
8 100
8 100
s 100
8 !00
8 100
s 100
8 100
s 100
8 100
s !00
8 100
8 100
8 !00
0 100
8 100
8 100
8 100
8 100
8 100
8 100

AB937S6N
AS93726N
AB93793N
AB9376i2N
AS93796N
AB93796N
AB937%N
AB937S6N
AB937SN
AB93763N
AB937SN
AB937%N
AB93736N
ABL137%N
AB93795N
AB937sN
AB937SN
AB93720N
AB937SN
A6937%N
A0937%N
AB937%N
AB937*N
AB937S6N
AB937%N
AQ931%N
As937mN
AW27WN
AS937%N
AB937%N
AW37SN
AB937%N
AB93766N
AB937S6N
AB937%N
AB937SN
AB937SN
AS93796N
AGa3795N
AB937SN
AB937%N
AB9372-5N
AB937SN
AB937%N
AB937SN
AS937%N
AB937%N
AB937mN
k6937%N

5s56
53556
53558
53556
53556
53558
53558
53556
53556
5s56
52556
535s6
53558
53556
53558
S2556
53558
53556
53556
53253
535!!
54404
54404
54404
54404
54404
54404
54404
53556
53556
53556
53556
5355a
53556
52E56
53556
53556
53556
53556
52556
53556
53556
53556
53556
525E6
53556
53556
52556
5s66
535s

JI
v
v

JI

u
u

u

JI
u
JI
u

v
u
u
u

321W
2,W
Osw
Oscil
145
me
08m
2 se
t 770
5291
500
m
195
393
500
65B0
mlwc
mo
!4,9
12W
239
652
1lGxca
lCQ
105W
406
500
$W
1740
Im
2520
10,7
583

11!4W 0s55 EPA7’ 33976W1 o
32976W1 0
3?9762G> o
33976c01 0
2.T976W1 O
33976CQI.O
W976CGI O
239760GI o
W976W1 0Icl

1RACE2
TRACE2
TRACE2
I RACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TFIACE2
TRACE2
TRACE2
TRACE2
1RACE2
TRACE2
TRACE2
TRACE2
TflACE2
TRACE2
TflAcE2
TRACE2
TRAcE2

u
u

u

u
JI

w9.BL
689. B-L
689.B.L
6S9.S-L
689.BL
689.6-L
689. B-L
689-B.L
689.EL
629.B.L
6s9-B.L
689.B.L
6S9.B.L
689-EL
5S9B.L
6S9.B.L
~SB.L
689. B-L
699.S.L
52.9BL
689-EL
689.S.L
6S9.B-L
689-BL
689-B.L
689. B.L
689.B.L
W9.B.L
6%.A.L
6%-A.L
6%.A.L
8%-A.L
6%. A-L
6%.A.L
8S6.A-L
6W.A-L
6%.A-L
6%-A.L
6%.A.L
6%.AL
6%.A.L
6%. A-L
6%.A.L
626.A.L
6%. A-L
6%. A-L

J(
v
v

u

JI
u
u

1f25W 1%9 EPAiOt OS
1125(Q 19E9 EPA6SIOB

u
53112
53112
531!2
53112
53( 12
53!12
%1!2
53112
53t22
W51 I
54404
54404
544s4
W404
54WA
544s4
54404
53t 12
=112
53! 12
53112
531 !2
53!12
53!12
53tt2
531!2
X112
=112
E3112
=112
53112
53112
531 !2
=112
E-lt12

8 100
6 fOO
8 100
a 100
8 100
8 fOO
8 too
8 100
8 100
8 l,W
s 1.W
8 f.m
9 Im
@ fcG
8 lW
8 lCQ
8 Iw
8 100
9 100
8 !00
8 tOO
8 foo
e too
8 !00
a 100

AB937=N
AS93795N
AB93726N
AB937%N
AB937*N
AB937WN
ABS3738N
AB937S6N
AB937s6N
AB93796N
AB937%N
AB937%N
AG93765N
AB93796N
AB937%N
m937%N
AB937%N
~937%N
AB937%N
m937%N
AB937wN
AS93796N
A.093126N
AB937%N
~937%N
M937SSN

1125C0 1959 EPA60tW
t12~ 1959 EPAwIOB
1125133 1959 EPAw IOB
1125131 1959 EPAsO1OB
112~ 1959 EPA6010B
1126W 1320 EPAw!oS
! 126’W 1320 EPA60! OB
! 114W 0s57 EPA7470A
1115W i~ EPm O
112!CU low EPm O
\ \2$W 1033 EP~ O
112!w 1023 EPm.0
l12fw 1023 EPm O
1121cQ t02a EPm’3
112!m !247 EPWO
lf21W 1247 EPA3w0
I !2WI 2c.25 EPASO1OB
! 12WI 2wS EPAw1oB
112WI 2W5 EPAsO!OS
112= 2CQ5 EPAsS1OB
112w m5 EP~lOS
1125’W 2cQ5 EPA601OS
1f2Y31 2CQ5 EPA661OB
1!25W ~5 EPmOlOB
112m ~5 EPAw IOB
1!2W 2CG5 EPAss!OB
112WZ 2CG5 EPAsG1OB
1125EYI ~5 EPA6010B
112W 2W5 EPA60!0B
I125W ~5 EPAw1OB
! 12W3 = EPA6G1OB
112~ 2CG5 EPAW1OS
1126W ~ EPAw1OB
1125C.Zm5 EPAw1OB

JI
JI
u
JI

Oca
Om
Ow
Om
Om
O.CQ
Oca
003
Om
D.w
Om
OWJ
0G3

Oca
Om
Ow
OGG
am
Om
O.w
0.00
O.m
Om
Om
Ow
Ow
0s0
Om
0s0
Om
Om
Ow
am
Ow

Ic.z
100
I 00
lW
Im
lW
ts$J
Im
Im
\ca
!W
lW
Iw
lW
!m
!W
tw
lm
lSG
Ica
lW
Im
Im
lWJ
Iwl
lW
lW

GE 3297~2
GE 239762.22
GE 3397~2
GE 23976W12
GE 33976W2
GE 239760iJ2
GE 2397S002
GE 33976W2
GE 23976CQ2
GE W976W2
GE 33976CG2
GE %976W2
GE 3397~2
GE 23976W2
GE 23976CQ2
GE 32976w3
GE 22s76W3
GE 33976W3
GE 23976w3
GE 32976C”23
GE 23976W3
GE 23976CG3
GE 2397~3
GE 32976CQ3
GE 32976CQ3
GE 2397~3
GE 23976W3
GE 23976W3
GE 23s76W3
GE 23976603
GE 23976W3
GE 23976W3
GE 23976CQ3

UQL
UGL
uGL
uGL
uGL
UGL
UGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
uGL
UGL
uGL
uGL
uGL
uGL
uGL

TRACE2
TRACE2
TRACE2

53556
53556
53556
53556
53556
53556
5m3
5351 I
54dG4
54404
54A04
54404
54W4
54404
54404
52356
53556
525s
53556
53556
53556
53558
53556
53556
53556
53556
53556
52556
53556
53556
53556
53556
53556

119
9,W
=,9
6m
66s
O.sw
0113
0.160
0,2s0
0.170
0 2W
04W
10,0
395
5.29
234
25,7
7,48
4.74
47.4
355
e.31
627
108
18,4
199
=,4
11.5
10,5
m,9
16.3
34.3

5m
3EI0
5Q0
3cG0
5WC
2C.I
O.w
0,5m
1.W
0,560
O,m
t .m
250.
lW
500
m
50,0
m,o
500
WI
Im
500
50.0
%0
Wo
EG2
2W
lca
lW
so 0
Wo
lC.2

SW
214
628 TRACE2

TRACE2
v

u
u
u

32976M20
2297~2,0
23916cQ2 O
23976W2 O
3397~2 O
329760020
=97~20
33976W2 O
23976CG2,0

2W
06S0
0,5cQ
145
20 s
0 S20
702
1650
4680
560
5CU
t13
431
500
102m
5SWCQ
500
500
12W
2s.3
23
11-
lW
207cG
50,0
%,0
lGC

MER179
ICI
IC1
Ic I
Icl
ICI
ICI
ICI
IC1
TRAcE2
TRACE2
TRACE2
TRACE2
TF7ACE2
TRAGE2
TRACE2
TRACE2
TRACE2
1RACE2
TRAGE2
TRAGE2
TRAGE2
TRAcE2
TRAcE2
TRAcE2
TRAcE2
TRAcE2

u
u

u

u
u i 100

6 100
a 100
6 !00
8 100
8 TOO
6 100
8 100
8 100
8 100

AB937%N
AS937S6N
AB937%N
AS937%N
AB937%N
AB937%N
AB937?6N
AB927%N
AB937%N

JI
J IV

v
u

lEm
lW
tcil
Iw
lW
Iw
lm

u
u
u

o

I
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I

W579.!
m579.1
CQ579.1
CGS79.1
W579.1
CG579.1
W579.t
m579.1
W579-1
W579.1
W579’1
CG579.1
CG579.$
CG5?9.!
~S79.1
W579.1
02579.1
CQ579.1
CG579.I
CGS79.!
CG579.1
00579.1
W579.1
W579.I
CG579.1
W579.1
W579.1
W579.t
EQ579.1
CQ579.1
W579.t
SG579-1
CG579.I
W579.1
C.2579.1
CG579.t
W579.1
CQ579.1
W579.!
CQ579.!
W57%1
W579.!
EQ579.I
W579.1
W579.1
G2579.1
GJ579.1
CG579.I
LB
LB
LB
LB
LB
LB
LB
LB
LB
LB
L8
LB
LB
LB
LB
LB
LB
LB
LO
LB
LB
LB
LB
LB
LB
LB
LB
1.8
{.0
L8

w.cIF.lx8
w. CIF.1%8
LB
LB
689 A-L
LB
LB
LB
LB
LB
LB
LB
LB

I LB

!107CG f~
1107CC ICCG
1107C.Z !~
1107CG !CCG
!!07W lW
I107W lCC.Z
1107W IECG
I!07W IW
II07W i~
1107CG lW
t 107G2 lD’.YJ
1107W 1~
t107m !CcQ
1107CG IEQI
1107W lCCG
! I07G3 1~
1107GI lCCG
1107W IW
!107C.I !~
I107W 1~
1107ca ICCG
1107CG !~
I107BII !~
!107W lCCG
1107m 1~
1\07G2 \m
1107W !W
!I07CG 1~
!107W 1~
I107E!D lCC.Z
1107W 10GZ
>107CG !CCG
1107W !~
1107W !CCG
1!0702 Im
I I07C.Z !CcG
t 107W lCCG
1107W !Coil
1107CG lW
I I07W tLWZ
1107LW lCCG
1\07m t~
1t070LT 1~
1107W 10tC
1107W !~
1107LW lW
I107W lDX

11OW ll!~ 1315
IIOSCGIllm 1315
11OW Illm 1315
11OW Illm 1315
110~ 111~ 1315
llOm !ll~ 1315
Ilom !Ilw 13!5
I!ow I!lw 1315
Item !,,2CQ 1315
Ilom Illm 1315
Ilow !Ilw 13!5
11OW ll!m 1315
I!ow lllm 1315
Ilow I!!m 1315
llOm l!l~ 1315
!Iow ll!m 13!5
Ilom Illm 1315
nom Il!m 1315
IIow lIIW 1315
1109YI (!!~ !315
Ilow Illm 1315
11OW lIIW 1315
!1OW I!lw 1315
Ilom Illm !315
Ilom 1113CG 1315
lIOW 11121X 13)5
110~ tll~ !315
nom I113CG 13!5
!I02CG Illm 1315
!Iom ltlm 1315
11OW IIIW 1315
110% llt~ !315
!1OW Illm 1315
1!0920 !Ilm 13!5
Ilow lIIW !3!5
110~ II12CG !315
110~ tll~ (315
nom Il!m 1315
1!02CG ll!m 1315
11OW 111W 1315
110~ 1112CU 1315
Ilom Illm 1315
110% l!lm f315
l!O~ 111~ !315

I lIOW 1112CG 1315
11OW Itlm 1315
!Iow I!!W 1315

EPm5A
EPm5A
EPtw335A
EPm5A
EPm5A
EPa5A
EPm5&
EP~5A
EP-5A
EpW5A
EPA3CQ5A
EP~5A
EPm5A
EP~5A
EP~5A
EP-5A
EPm5A
EP~5A
EPm5A
EPAYX5A
EPw5A
EP~5A
EP~5A
EP~5A
EP-5A
EP~5A
EPA?c.25A
EPw5A
EpA2EQ2A
EPm5A
EPu5A
EPA?CG5A
EP~5A
EPM5A
EP~5A
EPm5A
EP~5A
EPw5A
EPm5A
EP~5A
EPm5A
EPW5A
EP~5A
EP~5A
EPA2c05A
EPA3CG5A
EP~5A

!!2w !BW EPmIOB
112W !8M EPm108
112w 1826 EPmlOB
1125Gz 182E EPWI08
1!25Gz 18M EPml OB
! 12~ 182s EPW1OB
112~ 18M EPM1OB
112~ 18* EPWIOIZ
112xQ law EP~!OB
!tzsca !M EPml OB
112* 182s EPm108
ltz~ lW EPWIOB
112W 1832 EPA6010B
!125CC 1839 EPW1OB
i1250D !823 EPmloB
112- 18W EPW1OB
1123GI fm EPA6010B
112@ 18% EPW1OB
112w !823 EPA6DIOLT
I IZW !8w EPmlOB
!12W 1844 EP~lOB
1t2m \844 EPmlOB
112w 1844 EPmloB
112W 1844 EP~lOB
1125cu !844 EPAM!08
112w 1844 EPA60!OB
112W 1844 EPmlOB
112W 1844 EPWIOB
1125M 1844 EPA601o8
112W !8~ EPM!OE
112m 1844 EPA601OB
!!25GI 18u EP~lOB
1125c0 1844 EPmIOB
I12W 1844 EPA601oEI
112~ 1844 EPmlOB
!12~ 1844 EPA6010B
112m 1044 EPm10’s
112YYJ 1844 EPmlOB
llzm 18u EPM1OE
112m 1844 EPW1OE
112~ 1644 EPWIOB
112~ 1844 EP~lOB
ilzw 1844 EPA601oB
1!2~ 1844 EP~loB
112~ 1844 EPW1OB
112~ 1844 EPmf OB
112W 1844 EPA601oB
112~ 1844 EPM1oB
112w !82! EPA601013
112~ 182! EPmlOB
112~ !821 EPM1OB
1125oZ 1821 EP~!OB
1!2~ !.221 EPAEQ1OB
112EcQ 1821 EPm10f2

53112
m!12
62tt2
63112
53( 12
521!2
53112
53112
52t12

13E 1@128712
GE !OCG!29712
GE 1G32128712
GE lSCG128712
GE 1CCG128712
GE 1~128712
GE 1~128712
GE 1~128712
GE 1~128712
GE ICQZ128712
GE f~1297t2
GE 1~128712
GE 1SC0!287t2
GE 1CCG!287!2
GE 1~128712
GE IcCQ129712
GE 1~128712
GE t~128712
GE ICCG1287!2
GE 1~128712
GE 1EC01287f3
GE 1cCG12B7!3
GE 1~128713
GE 1~!28713
GE !GX1128713
GE 12.32128713
GE 1SC0128713
GE 1LK01287?3
GE 1~128713
GE 1~128713
GE 1CCQ128713
GE 1W128713
GE 1~1287\3
GE t~t287f3
GE 10C01287t3
OE !9C0128713
GE !~1287!3
GE !~128713
GE 1~128713
GE lCC”J128713
GE 1~128713
GE 1CC0t28713
GE 1CCQf287t3
GE tCCQ\28113
GE !~128713
GE ICCG1287!3
GE 1CCG128713
GE 1~128713
GE 1CC0128714
GE !SC0128714
GE 1CCG128714
GE 1CG0129714
GE 19C0!28714
GE !~12871d
GE 1CCG12B714

2A
2A,
2A
2.4
2A
2A
2A
2A
2A

COTOT
CRTOT
CUTOT
FETOT
KTOT
MGToT
MNTOT
A4CTOT
NATOT

827
t0,9
la 4
13s
164
S,4
11.5
10,3
!W
%,9
103
343
23,6
!9,6
4,69
4,59
393
119
am
=,9
5,29
2%
25,7
7,46
474
47,4
355
6,31
0,21
10,s
184
12s
184
354
11.5
!0,5
13Q,
2a 9,
1S3
34.3
236
199
489
4,59
393
1!9
9s
2a9
0,529
234
2.57
0,74s
0474
4,74
25.5
0631
0627
1,06
1,04
!99
16,4
3,34
1,15
1,05
!30
3,09
1,83
3,43
2,%
1,%
0,469
0,459
393
1t9
O8W
3,39
06G’J
O,m
06W
O,em
0,113
0.113
0113
0016
0,026
0017
0.020

mo
50,0
520
w
lm
2W
lW
lW
Ic.m
%,0
m,o
1G2
5B0
tm
500
W.o
tm
m
@o
500
3D0
m
90
5G.O
5G0
m
tm
5B0
500
W.o
%.0
m
lm
m
!W
12.2
Im
Eno
90
tm
5G0
Iw
600
so
lW
m
Wo
500
5.W
500
SW
5GZ
SW
%0
lSG
5m
SW
5.W
6CG
500
lW
ma
10.0
!00

::
SW
100
5,W
10.0
sea
5W
!00
500

5160
am
5940
52~
1240W
514C.Z
1070a
57M
1Zzm
S6w
572a
54W
4W
5410
1?m
5121z
51SQ
5280
5220
?am
5410
55500
5m
5530
EQm
13301
544ca

UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL

103
!01
109
103
131
101
lW
107
319
101
101
!08
Iw
IE!s
1!2
103
101
1s6
104
102
108
111
I07
110
102
I 10
I03
103
105
I05
113
Iw
125
104
!04
111
.114
105
104
!11
103
111
113
Iw
!05
108
107
!06
!0!
108
102
109
lW
101
10$
99
102
103
107
103
104
103
101
IC6
I1O
101
101
!08
lDO
104
106
104
102
t08
104
101

102
1!7
I 02

94

!m
%

Wloa
Wtw
Wlw
W!m
W!w
Wtm
Wlc.1
Wlm
Wlm
Wlm
W!m
Wlw
Wtca
Wlw
WIW
W! ccl
Wlw
W*W
wlEm

‘WIGI
WIW
w l,W
w l,SG
Wlm
W%CG
WICG
Wlw
WIW
W!m
W!m
W!w
Wlw
Wtm
Wlca
w tca
Wtc’z
WIN
W!al
WIW
Wlm
Wlm
Wlm
w !,m
W!CG
WIGI
Wtm
WIW
w l,CG
Wlm
Wlm
Wlm
W!CG
Wlm
Wlw
w t,w
Wlw
w I,w
W!CG

TRACE2
7RACE2
TRACE2
TRACE2
7RACE2
TRACE2
7flAcE2
TRACE2
7BACE2
TRACE2
TRACE2
TRACE2
TRACE2
1 RACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2

535E8
53E56
52.556
5=56
53556
53556
53556
5=56
5s56
62SS6
53556
53356
523%
53556
53556
5%56
53556
535s
53558
52556
535%
53E56
53EM
53556
52556
53556
53556
53566
Ss%
52558
53556
5s56
53356
535%
53$50
536%
53556
52556
5=56
53556
53556
53556
53556
53556
53556
53556
53556
52550
52558
53556
52556
53556
52656
535s6
535%
53556
53556
53556

JAB O
JAB O
JAB 0
JAB 0
JAB 0
JAB 0
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAB 0
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAB 0
JAB O
JAB Q
JAB o
.IA8 O
JAR O
JAB 0
JAB 0
JAB O
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAB 0
JAB 0
JAB 0
JAU O
JAO 0
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAB O
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAEI 0
JAB 0
JAB 0
JAB o
JAB O
JAB 0
JAB O
JAB O
JAB 0

4 !00 AB937%N
4 to 0 A0937SN
4 100 AB937%N
4 100 AB93736N
4 100 AB937%N
4 100 AB937%N
4 100 AL293726N
4 100 AB937S6N
4 100 AB93766N
4 100 AB937%N
4 100 AB937%N
4 100 AB937%N
4 100 AB937SN
4 100 AB937%N
4 !00 AB937%N
4 100 AB937SN
4 100 ABS3796N
4 100 AB93726N
4 100 AB937%N
4 100 A5937%N
4 100 A99Z7SN
4 100 A0937%N
4 !00 AB937%N
4 100 A0937sN
4 100 AB937%N
4 100 A0937s6N
4 100 AB937%N
4 100 ~93796N
4 10,0 AE1937%N
4 100 AE937%N
4 !00 AB937S6N
4 100 .4B93796N
4 !00 AB937%N
4 100 An33796N
4 100 AUVJ{WN
4 !00 AD937WN
4 100 AB93796N
4 100 AB937%N
4 100 A0937sN
4 100 AB937%N
4 100 AB937%N
4 100 A093796N
4 !0 o AB937%N
4 100 AB937%N
4 !00 ~937*N
4 10,0 AB937SN
4 100 AB937%N
4 100 AB937SN
4 I Lm AB937%N
4 1 w P.E1937%N
4 1 m AB937S5N
4 ! m AB937SN
4 l,W AB937SN
4 ! W AB937S6N
4 1 m AB937SN
4 1 Em AB937%N

v

v

v

v

v

v

v

v

v

63112
531!2
53112
E2112
53112
=112
53!12
NI!2
53!12
53! 12
E31!2
53!12
63112
E31t2
33112
H112
531 !2
531!2
62112
=112
m! 12
621!2
=112
331!2
331!2
53112
=!12
=112
33!12
53112
%112
E3112
531!2
331!2
X112
53112
%! 12
53112
521!2
53112
52112
53112
53112
53112
531!2
%112
=1!2

2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2A
2B
2B
2B
2B
2B
2B
20
28
28
2B
2B
2B
2B
20
28
20
2B
2B
2B
2B
2B
20
28
2B
2B
2B
2B
2B
2D
2D
2D
2D
20
2D
2D
20
2D
2D
20
20

NITOT
PBTOT
SBTOT
SET0T
sN70T
SRTOT
TITOT
TLTOT
UTOT
VTOT
ZNTOT
AGTOT
ALTOT
ASTOT
OATOT
BETOT
BTOT
CATOT
COTOT
CQTOT
CRTOT
CLLTOT
FETOT
UIOT
MGTOT
MNTOT
MCTOT
NATOT
NITOT
PBTOT
SBTOT
=TOT
SNTOT
SRTOT
T170T
TLTOT
UTOT
V70T
ZNTOT
AGTOT
ALTOT
ASTOT
BATOT
BETOT
STOT

UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL

TRACE2
TRACE2
TRACE2
TRACE2
TRAcE2
TRACEZ
TRACE2
TRACE2
TRACE2
TRACE2
7RACE2
TRACE2
TIIACC2
TRACE2
TRACE2
TRACE2
7RACE2
7RACE2
TRACE2
TRACE2
TBACE2
TRACE2
TRACE2
TflAcE2
TRACE2
TRACE2
1RACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2
TRACE2

6062 UGL m
52W UGL sow

UGL
UGL
UGL
UGL
UGL
UGL
UOL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
UGL
LJGL
UGL
UGL
UGL
U13L
UGL
UGL
UGL
UGL
UGL
&L
UGL
UGL

6110
637ca
I 2E021Z
52~
Iom
595a
!2-
S660
%80
5592
Slm
S5W
t 7W
52CG
5260
54m
5370
605u
505
53W
608
545
499
5Q7
5Bm
4%

I107W 1~ 110~ !!12CU 1315 EPm5A
111~ 13!5 111~ l!im 1315 EPm5A
ll!~ 1315 I! 1201 ll!~ 1315 EPA?G05A
l!l~ 1315 !ll~ 111W 13!5 EP.43c05A
!!lW !315 !t!~ ll!~ 1315 EPxA
1!1209 1315 l!l~ l!l~ 1315 EP~5A
fll~ 1315 111~ 111~ 1315 EPm5A
Ill- !315 111~ ll!m 13!5 EPA3CG5A
lllW 1315 111~ ll!~ 1315 EP~5A
!I$m 1315 Illw Illm !3!5 EPm5A
l!!- 1315 111~ 111~ 13!5 EP~5A
lIIW 1315 ll!~ 111~ 1315 EPm5A
lIIW 1315 1!12.m lIIm 1315 EP~5A
!!13c0 1315 lllw ll!~ !315 EP~5A
111W 13!5 IIIW 118200 1315 EPW5A
lllm 1315 11(W 1112CG 1315 EPW5A
IIIm 1315 IIIW IIIN 1315 EP~5A
llf.~ 1315 1!1.200 1112.32 1315 EP~5A
I!lw 1315 lI1w IIIW 1315 EpA3c05A
\ll~ !315 )11~ l!t~ 1315 EPA2CG5A
!Ilm 1315 Illm Iltm 1315 EPAW5A
111W 1315 1113cQ ll!~ 1315 EPA?CQ5A
111.w 1315 If12G0 fIIW 1315 EP~5A
!ll W 1315 !ll~ 111~ 1315 EP~5A
1113S 1315 !(IW lllm 1315 EPm5A
111W !315 !I!m ll!m 1315 EPW5A
lll:!lti !315 111~ II I:ICU 1315 EP42CQ5A
111.~ 1315 !!l:W !113w, 13!$ Cl,Am5A
I1!WJ !.1!5 !l!~ l!!~O !J15 FPL~5A
lll~? $035 l!!~ 1113w !04’, fi, A/410A
11!3,V1 !845 111~ \ll~ 18,15 ~.1A1470A
II OVY1 1$56 !!OW 111~ 111.35$F,A747(1A
llowd 1!50 110~ II!W !845 LPA74/[lA
1115c1 1515 1!15W 1115W !5!5 N
!llti, 1.154 111~ 11!5cKz !.154 N
1106W 0~ lIIW !115W 1252 N
1121W 12= 1121m 1121w 1222 N
112100 1233 1!21W 11211XI 1232 N
1121G0 12% 1121Gz 1121cc 1233 N
1121@ !2W 1121W 1!21~ 1233 N
1121W 1223 1121w 1!21M 12z3 N
1$21@ 1233 !121~ I{21M 1233 N
1121@ 1233 I!21W 1121SG 1233 N
!121W !218 1121w 1121w 1218 N
1121W 1218 112!W 1121EM 1218 N

112~ 182! EPmO1OB
112w 1821 EPAB2i OB
112~ 1821 EPAW1OB
112~ 1821 EP.A601oB
112W 1821 EPWIOB
112~ 1621 EPmlOB
112~ 1821 EPAEG1OB
1!2YXI 1821 EPA601oB
112~ !821 EPA6G1oB
112m 1821 EPA601OB
112~ 182! EPASOIOB
1125W 1821 EPA60108
1!25EQ 1821 EPA601OB
112~ 1821 EPWIOB
I!2W !821 EPM1oB
I12W 1821 EPASOIOB
1125m 182! EPAWIOB
1125W 1821 EP&0108
1125w 1821 EPA~!oB
!!2,Q 1821 EPA~\08
1175W I V21 EPA601OB
! 12s@ 1X>( EPA801OB
I I 1.I.3 093d GPA7470A
! 114W 0940 EP.A?470A
! ! 14M 0944 EPA7470A
1! 1il~ 0SM6 EPA7470A
111.w !5!5 EPLWO
1!15c.z 1454 EPm O
1115W 1252 EPw O
112!w 1232 EPm O
Itz!m 1222 EPm O
1121cQ 1233 EPwo
1121w 12z3 EPm O
1121m 122.3 EPMO
1121m 12w EPm O
1$21W 1233 EPWO
1121CG 12!6 EPm O
1121w 1218 EPm O

CATOT
CDTOT
COTOT
CflTOT
CUTOT
FETOT
KTOT
MGTOT
MNTOT
~TOT
MTOT
NITOT
PBTOT
SBTOT
SETOT
SNTOT
SRTOT
TITOT
TLTOT
UTOT
VTOT
ZNTOT
HOTOT
HGT07
HGTOT
HGTOT
OXAI_ATE
OXALATE
O~LATE
BR

GE 1~126714
GE 1~128714
GE 1~128714
GE 1CC01287\6
GE 1LIW128716
GE 1CCG120714
GE !CG12128714
GE 1~126714
GE lD30128714
GE 1~1287t6
GE ICC.3!26714
GE 1~12871&
GE l~f287!4
GE 1ECG128714
GE IW128714
GE 1~126714
GE 1CCQ12871A
GE 10W1287I4
GE 1~1?871.1
GE lW128714
GE IWO I?8714
GE !CQ3178789
GE !OIM120791
GE 1W!2L1703
GE ICCI)128794
GS 1CCG129868
GE 1~129869
GE 10CQI29874
GE 1W132627
‘GE 1~1 32627
GE :~13Z627
GE 1~132627
GE 1W132627
GE t~l 32627
GE 1CC”2132627
GE 1~132628
GE ICCG13262S

53! 12
%112
621{2
53112
53112
WItz
53!!2
531 fz
53112
53112
531 !2
531!2
53!12
53112
531 !2
53112
53112
53! 12
531 !2
53112
53!22
53122
$3 I 22
5312“
5J5\ !
mlt
53511
%s04
54404
54404
54404

509
515
533
5170
S2w
5170
507
529
542Q

TRACE2
TflAcE2
TRACE2
TRAcE2
TRACE2
TRACE2
7RACE2
TRACE2
TRACE2
TRAcE2
TRACE2
TRACE2
1RACE2
TRACE2
TflAcE2
TRACE2
r13ACE2
TtlAC,E2
TIIACE2
7NAGEZ
NkR179
h4Ll{l 79
&!LN179
MLI{179
ICI
Icl
ICI
ICI
ICI
ICI
Icl
ICI
ICI
[c (
ICI
IC1

JAB 0
JA8 0
JAB 0
JAB 0
JAB 0
JAB O
JAB 0
JAS O
JAB 0
JAB o
JAB O
JA8 0
JAB 0
JAB 0
JAB 0
JAB O
JAB O
JAO 0
JAD 0
JA8 O
AW2 0
AW2 0
AW2 o
AW2 O
RWS 0
RWS 0
Uws 0
Hws 0
Rws 0
RWS O
RWS O
Rws 0
RWS O
RWS 0
RWS 0
Rws o

4 lCCI
4 !3U
4 Iw
4 !W
4 l,IXI
4 lEIO
$ Iw
4 LW
4 tw
4 lm
4 I.w
4 !00
4 lBU
4 113Z
4 lCQ
4 !CQ
4 IW
4 !CQ
4 IW
4 !00
4 100
4 !00
4 100
4 !ao
4 !C.z
4 !CG
4 lw
4 !m
4 lW
4 Im
4 lm
4 ICG
4 IC.z
4 lm
4 !W
4 lW

AB93766N
@93796N
AB937%N
AB937%N
AB937%N
AB937mN
AB937%N
AB937%N
AB937%N
AB9379SN
AB937SN
AB937%N
AB937S6N
AB93793N
AB937%N
AB937S6N *g

AB937%N ~m

A8937xN Ul@
ABQ37%N w~
A13937~MN
AB937%N
AB93/9iZN i
AE23463N b
AB23463N o
AB937BN o
AB93796N o
A693792N b
AB9379iN o
AB937%N

m
N

AB93796N
AB93793N
AB937%N “;
AB9379GN ~
kB937%N
AB937%N o

UGL
UGL
UGL
UGL
UGL
UGL
UQL
UGL
UGL
LJGL
UGL
UGL
UGL
UGL
UGL
UGL
UOL
UGL
UGL
UGL
UOL
UQL
UGL
MGL
MQL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL

Wlw
Wlm
W!cil
Wiw
wfG2
Wfm
Wlc.z
Wlm
W!m
WICQ
Wloo
Wlw
Wlm
Wlm
W!o’1
Wlcml
VJ 1 m
Wlm
W!o’,1
Wlm
W!m
W!oo
WIW
W!m
Wlm

Wrw
Wlw
Wlm
WIEQ
Wlm
WIN
W(oo
W1OII
WICQ

52556
53556
53556
53556
53556
53556
53556
53556
53556
53556
53556
53556
53556
53556
53556
535i6
53550
53S56
53353
53353
53353
53353
5351 I
5ZE11
5351 !
54404
54404
54404
54404
54404
54404
544Q4
54404
54a04

20
2D
20
20
2D
20
20
20
20
2D
20
2D
20
20
20
20
3
20
2A
2B
3
20

W7
5’.m
529
499
521
5W
519
509
533
52!
508

5,00
SW
2,BU u
2,W
2,CG
230
Om
0,6~
0,8W u
OoEn u
O.lEQ u
0050 u
0050 u
0050 U

200
20,4
235
204
Qm
646
0,6CG
0050
O,lm
o 0%

3
3

:

CL
F
m2
W3
0P04
S04
SR
CL

0,0s
54404
34304
54404
Saaob
54404

3
3
3
20
20

0020
0,040 O.lW U
0,079 0 2CG U
0,016 0050
0026 O.lCG

006Q
O,!w
02GZ
999
957 AB93?%N



t121cG 12!8 1121w 1!2!w 1218 N
ff2!W !2!8 !12!Cil 1!21W 1218 N
1121’GI 12!8 112!W !121w !210 N
112100 1210 1121W 112\w 1218 N
i12!m \218 l\2\W 1121C.I 1218 N
IIC6WW lllCCUI t!2!W 1W9N
!lC6C0~ ll!~ !121C0 lc09N
11~~ IIIW i121W 1W9N
tlm m lllCGO tlz!cm 1CQ9 N
1!C6m~ 111~ 1121cG 1w9N
11C6CQ~ ll!~ 1121W tlEQN
flC6CQC.3X l!lCC’I f121~ 119N
fl~~ 111CCCI!121W !023N
11S6C.I ~ 111CCG 1121W 1023 N
ll~C.XG 111~ 1121CCI 1023N
11W~ll!~!121W 1023 N
lt~~ 111~ 1!21W 1023N
llmm Illm !121W 120A N
l!~~ 111~ !121C0 1204N

1121W 12t8 EP~O
1121W !218 EP~O
1121w 1218 EP~O
112\m 121s EP~ 0
I!21W 1218 EP~O
1121w 1w9 EP~,O
t121w IWO EP~o
112101 !w9 EPm O
1121W !CQS EP=o
!12!cG lc09 EPA3cG0
1121w $lEU EP~o
1121CiI 1150 EP~O
1121W !023 EP-O
1121C.I 1023 EP~O
1!2!W !023 EPWO
! 121cG 1023 EPA.?COO
1121W 1023 EP-o
1121C0 lW EP~O
I121CG 1W4 EP~O

544C4
Edw4
54a
S4404
W404
544G4
54434
54404
54U4
M4G4
5404
544B4
%404
%404
54404
3d4G4
54404
544m
54404

GE 1m1a28
GE !m132628
GE 1W01S2628
GE 1m1~28
GE 1W132628
GE 1ccG132629
GE 1~132629
GE f~$32629
GE 1~132629
GE t~t32629
GE !CCG132629
GE 1CCQ122829
GE 1CC01326W
GE 12G0132830
GE 1~13%%
GE 102G!3262.I
GE t~132~
GE 1CCQ1326W
GE 1m132m

20
20
20
2D
2D
1
1
1
!
I
1
t
2A
2A
2A
2A
Zk
2A
2A

F
m2
W3
0P04
304
8R
CL
F
W2
om4
m3
=4
BR
CL
F
m2
Ow
W3
ScN

CQ542BAl

LB
LB
LB
LB
L3
68%A-L
68S’A.L
689 A-L
689. A-L
689.A.L
689.A.L
689-A.L
E.89.A.L
689.A.L
689.A.L
m%.4.L
889-A.L
689.A.L
689.A.L

b

0.017 0,0~
O,om 0,050
O,oa 0.050
004a O,lm
0,079 0,~
O,lw 0.5CQ u
0,2W f,m
0,170 0~
02W O,slm u
O,m 1.00
100 25,0
395 \w
O,tm 0,5W
0,26u l,W
0.170 0,5W
0200 O,m
am I,w
100 250
395 lW

10,4
103
509
to 1
196
Om
146
205
Om
331
163U
5070
)23
121
I 49
109
M9
455a
tm

MGL
MGL
MQL
MGL
MGL
MGL
A4GL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MOL
MGL

!00
100
5cm
100
200
Om
OCG
Om
Om
Oc.1
0G2
Ocm
>0 Q
100
100
100
100
5ca
200

104
!03
!02
tot
%

123
I 07
129
108
%8
111
!07

WILm
w Ica
WIC’2
W12G
w I.w
w too
w !00
w 100
w !00
w 100
Wsca
Ww
w 100
w 100
w 100
w 100
w 100
Wm

,W w

lc 1
lC1
Icl
ICI
Ic 1
ICI
ICI
Icf
ICI
IC1
ICI
ICI
ICI
ICI
Ic 1
ICI
Ic !
ICI
Icl

54404
54404
54404
54a4
544G4
54404
54404
54404
54404
54404
54404
54404
54404
54404
54404
54404
54404
54404
54404

Rws o
Rws o
RWS 0
RWs 0
Rws 0
Flws 0
flws 0
RWS 0
RWS 0
Rws 0
RW3 0
Flws 0
flws o
RWS O
Rws 0
RWS O
Flws o
Rws 0
RWS 0

4 1 w AS937%N
4 1 Ca AB937%N
4 t M AB9372fjN
4 l,CQ AEis37LksN
4 1 ccl AS937%N
4 1 w ~937%N
4 1 W ABW7%N
4 1 W AB937%N
4 1 w A893796N
4 1 cm AB937%N
4 1 w AB937%N
4 I m AB937%N
4 f m AS93736N
4 ! ,W A0937%N
4 I Em AB937SN
4 ! co AS93736N
4 1 w AB937%N
4 1 ccl AB93766N
4 1 m AB93726N

o
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Work Order Containers

..

~~! Work order containers

lof3

Work Order I Sample No.: ~

33976001.01-1000 rrd/P - None

1O-NOV-2OOO15:54:18 Dionne Francis

1O-NOV-2OOO16:10:01 Patricia Dover

13-NOV-2000 08:53:03 Mellie Smith

13-NOV-2000 17:03:08 Kristana Davis 53112

13-NOV-2~ 17:25:50 Aaron Dias 53122

13-NOV-2000 20:03:45 Kristana Davis

14-NOV-2000 09:08:06 Mellie Smith

15-NOV-2000 10:52:57 Buddy Sosa 53511

15-NOV-2000 18:3052 Mellie Smith

2 I-NOV-2000 08:40:35 Michael Kinslow

21-NOV-2000 08:44:53 Buddy Sosa 54404

21-NOV-2000 11:03:29 Michael Kinslow

21-NOV-2000 11:21:24 Calvin Stone

21-NOV-2000 18:37:44 Elijah Singleton

33976001.01.01-50 mI/P

13-NOV-2000 17:03:14 Kristana Davis 53112

33976001.01.03-50 ml/P

13-NOV-2000 17:25:58 Aaron Dias 53122

14-NOV-2000 08:50:40 Anson Walsh 53353

httpY/alphdims02. gel.com:80/lims/cont_contairer .:: tic ~t.work_order_reI

WSRC-TR-2000-O0523, Rev. O
A6-59

@

,..

Login Area

5) Radioactive Cooler

Inorganic Prep

Inorganic Prep

Sample Return Shelf Ambient Storage

Sample Return Shelf Login Area

5) Radioactive Cooler

IC Lab

5) Radioactive Cooler

IC Lab

IC Lab

Radiological Soil Preparation

Sample Return Shelf Radiochem

5) Radioactive Cooler

Inorganic Prep

- -.

Sample Return Shelf Ambient Storage

Mercury Lab

12/12/2000 1025 A
—



Work Order Containers http://alphalims02. gel.com:80/limJcon t_co. ?cation_rpt. work_order_re

WSRC-TR-2000-O0523, Rev. o ‘
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120f3

33976002.01-1000 ml/P - None

1O-NOV-2OOO 15:54:18 Dlonne Francis Login Area

10-NOV-2000 16:10:01 Patricia Dover 5) Radioactive cooler

13-NOV-2000 08:53:03 Mellie Smith Inorganic Prep

13-NC)V-2000 17:03:08 Kristana Davis 53112 Inorganic Prep

13-NOV-2000 17:25:50 Aaron Dias 53122 Sample Return Shelf Ambient Storage

13-NOV-2,000 20:03:45 Kristana Davis Sample Return Shelf Login Area

14-NC)V-2000 09:08:06 Mellie Smith 5) Radioactive Cooler

15-NOV-20@ 10:52:5’7 Buddy Sosa 53511 IC Lab

15-NOV-200Ct 18:30:52 MelIie Smith 5) Radioactive Cooler

2 I-NOV-2000 08:40:35 Michael Kinslow IC Lab

21-NOV-2000 08:44:53 Buddy Sosa 54404 IC Lab

2 l-NOV-2oo0 11:03:29 Michael Kinslow Radiological Soil Preparation

21 -NOV-2000 11:21:24 Calvin Stone Sample Return Shelf Radiochem

21-NOV-2~ 18:37:43 Elijah Singleton 5) Radioactive Cooler

33976002.01.01-50 mm

13-NOV-2000 17:03:14 Kristana Davis 53112 Inorganic Prep

33976002.01.03-50 ml/P

13-NOV-2000 17:25:58 Aaron Dias 53122 Sample Return Shelf Ambient Storage

14-NOV-2000 08:50:40 Anson Walsh 53353 Mercury Lab

33976003.01-1000 ml/P - None

10-NOV-200Ct 15:54:18 Dionne Francis Login Area

1O-NOV-2OOO16:1001 Patricia Dover 5) Radioactive Cooler

13-NOV-2000 08:5303 Melfie Smith Inorganic Prep

13-NOV-2000 17:03:08 Kristana Davis 53112 Inorganic Prep

13-NOV-2000 17:25:50 Aaron Dias 53122 Sample Return Shelf Ambient Storage

13-NOV-2000 20:03:44 Kristana Davis Sample Return Shelf Login Area

14-NOV-2000 09:08:06 Mellie Smith 5) Radioactive Cooler

15-NOV-2000 10:52:57 Buddy Sosa 53511 IC Lab

15-NOV-2000 18:30:52 Mellie Smith 5) Radioactive Cooler

21-NOV-2~ 08:40:35 Michael Kinslow IC Lab

21-NOV-2000 08:44:53 Buddy Sosa 54404 IC Lab

21-NOV-2000 11:03:29 Michael Kinslow Radiological Soil Preparation

21-NOV-2000 11:21:24 Calvin Stone Sample Return Shelf Radiochem

21-NOV-2~ 18:37:43 Elijah Singleton 5) Radioactive Cooler

33976003.01.01-50 ml/P

13-NOV-2000 17:03:14 Kristana Davis 53112 Inorganic Prep

33976003.01.03-50 ml/P

13-NOV-2~ 17:25:58 Aaron Dias 53122 Sample Return Shelf Ambient Storage

14-NOV-2000 08:50:40 Anson Walsh 53353 Mercury Lab

12/12/2000 10:25 k
—



Work Order Containers

.

ht~~/dph~ims02. ge1.com:8Oflim#cont_conttiner_iocation_~t.work_order-r~

33976004.01- 10W ml/P - None

10-NOV-2000 15:54:18 Dionne Francis Login Area

10-NOV-2000 16:10:01 Patricia Dover 5) Radioactive Cooler

13-NOV-2000 08:53:03 Mellie Smith Inorganic Prep

13-NOV-2000 17:03:08 Kristana Davis 53112 Inorganic Prep

13-NOV-2OOO17:25:50 Aaron Dias 53122 Sample Return Shelf Ambient Storage

13-NOV-2000 20:03:45 Kristana Davis Sample Return Shelf Login Area

14-NOV-2000 09:08:06 Mellie Smith 5) Radioactive Cooler

15-NOV-2000 10:52:57 Buddy Sosa 53511 IC Lab

15-NOV-2000 18:30:52 Mellie Smith 5) Radioactive Coo]er

21-NOV-2~ 08:40:35 Michael Kinslow IC Lab

21-NOV-2000 08:44:53 Buddy Sosa 54404 IC Lab

21-NOV-2000 1I :03:29 Michael Kinslow Radiological Soil Preparation

21-NOV-2000 11:21:24 Calvin Stone Sample Return Shelf Radiochem

21-NOV-2000 18:37:43 Elijah Singleton 5) Radioactive Coo]er

33976004.01.01-50 rn~

13-NOV-2000 17:03:14 Kristana Davis 53112 Inorganic Prep

33976004.01.03-50 ml/P

13-NOV-2000 17:25:58 Aaron Dias 53122 Sample Return Shelf Ambient Storage

14-NOV-2000 08:50:40 Anson Walsh 53353 Mercury Lab

Version 1.0 12/16199
General Engineering Laboratories, Inc.

..
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Work Order Containers

Work Order I Sample No.: ~ 33977 I

33977001.01-125 ml/P - None

10-NOV-2000 15:54:39 Dionne Francis

1O-NOV-2OOO16:11:38 Patricia Dover

13-NOV-2000 17:27:09 Aaron Dias

14-NOV-2000 09:08:06 Mellie Smith

14-NOV-2000 14:09:41 Kristana Davis

15-NOV-2000 09:19:19 Chris Martin

33977001.01.01-50 ml/P

13-NOV-2000 17:27:16 Aaron Dias

15-NOV-2000 09:55:36 Anson Walsh

33977001.01.03-50 ml/P

14-NOV-2000 14:09:47 Kristana Davis

33977002.01-125 ml/P - None

1O-NOV-2OOO15:54:39 Dionne Francis

1O-NOV-2OOO16:11:38 Patricia Dover

13-NOV-2000 17:27:09 Aaron Dias

14-NOV-2000 09:08:06 Mellie Smith

14-NOV-2000 14:09:41 Kristana Davis

15-NOV-2000 09:19:19 Chris Martin

33977002.01.01-50 ml/P

13-NOV-2000 17:27:16 Aaron Dias

15-NOV-2000 09:55:36 Anson Walsh

33977002.01.03-50 ml/P

14-NOV-2000 14:09:47 Ulstana Davis

33977003.01-125 ml/P - None

1O-NOV-2OOO15:54:39 Dionne Francis

1O-NOV-2OOO16:11:38 Patricia Dover

13-NOV-2000 17:27:09 Aaron Dias

14-NOV-2000 09:08:06 Mellie Smith

14-NOV-2000 14:09:41 Kristana Davis

14-NOV-200021 :42:05 Kristana Davis

15-NOV-2000 09:19:19 Chris Martin

33977003.01.01-50 ml/P

httpY/alphalims02. gel.com:80/lims/cont_con .cl- ,atir-.~. ,’ ork_order_m ~

Login Area

5) Radioactive Cooler

53124 Sample Return Shelf Login Area

5) Radioactive Cooler

53116 Inorganic Prep

5) Radioactive Cooler

53124 Sample Return Shelf Login Area

53359 Mercury Lab

53116 Inorganic Prep

53124

53116

53124

53359

53116

53124

53116

13-NOV-2000 17:27:16 Aaron Dias 53124

15-NOV-2000 09:55:36 Anson Walsh 53359

33977003.01.03-50 ml/P

Login Area

5) Radioactive Cooler

Sample Return Shelf Login Area

5) Radioactive Cooler

Inorganic Prep

5) Radioactive Cooler

Sample Return Shelf Login Area

Mercury Lab

Inorganic Prep

Login Area

5) Radioactive Cooler

Sample Return Shelf Login Area

5) Radioactive Cooler

Inorganic Prep

Sample Return Shelf Login Area

5) Radioactive Cooler

Sample Return Shelf Login Area

Mercury Lab

14-NOV-2000 14:09:47 Kristana Davis 53116 Inorganic Prep

WSRC-TR-2000-O0523, Rev. O ~
A6-62
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WorkOrderContainers

2of2

htpY/dphdims02. gel.~m:8Oflimticont_conttiner_lmation_Tt.work-order-reJ

33977004.01-125 mm - None

10-NOV-2000 15:54:39 Dionne Francis Login &ea

1O-NC)V-2OOO16:11:38 Patricia Dover 5) Radioactive Cooler

13-NOV-2000 17:27:09 Aaron Dias 53124 Sample Return Shelf Login Area

14-NOV-2000 09:08:06 Mellie Smith 5) Radioactive Cooler

14-NOV-2000 14:09:4 I fistana Davis 53116 Inorganic Prep

14-NOV-20002 1:42:05 K.ristana Davis Sample Return Shelf Login Area

15-NOV-2000 09:19:19 Chris Martin 5) Radioactive Cooler

33977004.01.01-50 ml/P

13-NOV-2000 17:27:16 Aaron Dias 53124 Sample Return Shelf Login Area

15-NOV-2000 09:55:36 Anson Walsh 53359 Mercury Lab

33977004.01.03-50 ml/P

14-NC)V-2000 14:09:47 fismna Davis 531 I6 Inorganic Prep

Version 1.0 12/16199
General Engineering Laboratories, Inc.

- ..-.

WSRC-TR-2000-O0523, Rev. O ~
.46-63 I
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