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1.0 INTRODUCTION 
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This interim report presents the analytical results from the initial-phased characterization of the 
Reduction Oxidation (REDOX) Plutonium Loadout Hood. 

The sampling and analysis plan (SAP) for the REDOX Plutonium Loadout Hood (DOE-RL 
1998) outlines a phased approached for characterization of the REDOX Plutonium Loadout 
Hood. This phased approach allows the same SAP to be used from the initial characterization 
through the final dismantlement and disposal of components of the Plutonium Loadout Hood. 
This characterization originally had two overall objectives during the initial planning phase, as 
follows: 

• To provide characterization data for materials contained within the general area inside the 
hood and sump 

• To provide isotopic analysis of materials contained within the piping and vessels in order 
to recalculate the nondestructive assay results from an in situ nondestructive radiological 
characterization of selected areas of the REDOX Plutonium Loadout Hood that was 
completed in January 1997 and documented in In-Situ Non-Destructive Radiological 
Characterization of Selected 202-S Reduction Oxidation (REDOX) Facility Sample 
Gallery Pipes and Vessels (BHI 1997). 

The results from this initial characterization will support preparation of an alternative 
determination document for the REDOX Plutonium Loadout Hood, similar to the Engineering 
Evaluation/Cost Analysis (EE/CA) under the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) process. 

2.0 BACKGROUND 

The REDOX Facility (202-S), located in the 200 West Area of the Hanford Site, was constructed 
between 1950 and 1952 and became the first large-scale, continuous-flow, solvent-extraction 
process plant built in the United States for the recovery of plutonium from irradiated uranium 
fuel. The extraction process, which replaced the batch precipitation methods first used at the 
Hanford Site, was designed to separate uranium, plutonium, and neptunium as individual product 
streams from associated fission products in the irradiated fuel. 

The 202-S Building is a reinforced-concrete structure consisting of the canyon area; the galleries, 
storage, sample, pipe, operating, and crane cab; the silo area; the east end; and the attached 
service areas. The building is 142.6 m (468 ft) long and 49 m (161 ft) wide. The canyon area is 
25.2 m (83 ft) high, with 18.2 m (60 ft) above grade. The silo area is 40.2 m (132 ft) high, with 
35.6 m (117 ft) above grade. 
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The Plutonium Loadout Hood is located at the west end of the North Sample Gallery (Figure 1). 
It received plutonium-rich solutions from the REDOX separations process and, in a two-step 
process, concentrated the solutions in the E-16 pre-concentrator and E-17 concentrator, 
respectively, to reach the required concentrations. The concentrated solution was transferred 
from the E-17 concentrator to the product removal cans in 30-L batches for transfer to the 
234-52 facility for final processing. 

The Plutonium Loadout Hood operated from 1951 until 1955 when it was taken out of service 
and flushed with nitric acid solutions. It was replaced with the 233-S facility. The REDOX 
facility continued to operate until it was shut down in 1967. Deactivation of the facility started 
in 1967 and was completed in 1969. Since deactivation, surveillance and maintenance 
operations have been performed at the facility. 

The Plutonium Loadout Hood (Figure 2) is composed of a metal frame supporting a series of 
Lucite ( a registered trademark of E. I. duPont de Nemours & Company, Wilmington, Delaware) 
panels. This enclosure isolates the process vessels and piping from the North Sample Gallery. 
The Lucite part of the hood is approximately 2.55 m (8 ft 6 in.) high and sits on a raised concrete 
curb 15.2 cm (6 in.) high. The topmost 0.6 m (2 ft) of the hood is enclosed by stainless steel 
panels. The hood is configured in an "L" shape with the base leg 3.4 m (11 ft) long and 1.5 m 
(5 ft) wide and the other leg 5.2 m (17 ft) long and 1.5 m (5 ft) wide. Originally, this section of 
the hood was 6.4 m (21 ft) long, but a section of frame and paneling at the east end was removed, 
along with the equipment associated with the product removal can, at the completion of loadout 
hood operations in 195 5. A metal panel was used to cover the opening left by removing the east 
end section. The two stainless steel pipes that were originally connected to the equipment that 
filled the product removal cans, a fill line from the E-17 concentrator and a vacuum return line to 
the E-21 plutonium transfer trap tank, were cut and now extend outside the enclosure 
approximately 10 cm (4 in.) from the surface of the metal panel. 

The floor of the hood area was built at two different levels to accommodate several large process 
vessels. On the base end of the "L," the floor is depressed 1.35 m ( 4 ft 6 in.) deeper than the 
floor level in the North Sample Gallery and forms what is called the pit. The E-16 pre
concentrator and E-17 concentrator are located in this depression. A 15.2-cm (6-in.) cubical 
sump, equipped with a vacuum transfer jet, is located at the northwest comer of this depression. 
The sump also receives drain overflow from the 233-S pipe trenches. 

The major vessels located inside the hood that were used to concentrate plutonium nitrate 
solutions are described in Table 1. A detailed description of the REDOX Plutonium Loadout 
Hood is contained in the SAP (DOE-RL 1998). A number of pipes connect the vessels or 
provide access from utility services such as the steam, vacuum transfer, or cooling water 
systems. 

2 
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Table 1. Major Plutonium Loadout Hood Process Vessels. 

Vessel Designationa,b Vessel Use 

E-16, Pre-Concentrator and Tower First-step concentration of plutonium nitrate 
solution from E-cel1 

E-15, Pre-Concentrator Condenser Condense E-16 vapors 

E-14, Pre-Concentrator Condenser Receiver Receives condensed E-16 vapors from the E-15 
Tanlc condenser 

E-17, Concentrator and Tower Second-step concentration pf plutonium nitrate 
solution from •E-16 for loadout to the product 
removal ClU1S . • · · 

E-18, Plutonium Concentrator Condenser Condense E-17 vapors 

E-19, Plutonium Concentrate Condenser ·Collect ~ 18 con,densed E:-17 vapors 
:Receiver Tank 

,:·, .: 
.. .. 

E~2:1, Plutonium Transfer Trap T~ · Coll~ va(;UUID transfer plutonium nitrate 
solutions'.for reworlc . . . . 

"The section of the hood that contained the equipment to fill the product removal cans was 
disassembled and moved to 233-S in 1955. 

17he approximate locations of shaded entries are shown in Figure 3. 

3.0 PROJECT OBJECTIVE 

The objective of this initial-phased characterization is to collect information about the types and 
quantities of radiological and chemical constituents located within the Plutonium Loadout Hood 
to support criticality assessments, waste designation, and worker health and safety issues as 
identified in Table 1-7 of the SAP (DOE-RL 1998). These elements then support preparation of 
the alternative determination document. 

The sample locations planned as part of this characterization are shown in Figure 3. Table 2 
identifies the type of sample and the expected data use. It is consistent with Section 3, "Field 
Sampling Guide," of the SAP, except no sample is collected from a line associated with the E-15 
pre-concentrator unit. The initial criticality evaluation did not permit breaking a piping 
connection around the E-15 pre-concentrator vessel because of the limited information available 
about plutonium distribution. Therefore, this sample was omitted from the sampling scope and 
will be included in future sampling efforts that determine the final disposition of these vessels. 
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Table 2. REDOX Plutonium Loadout Hood Planned Samples. 
Data Use 

Sample Location Type of Sample Planned 
Waste 

Criticality Health 
Cbaracteri-

zation 
Assessment and Safety 

Sump Sump sludge solid X X X 

Tank E-17 process Solid residue within the pipe X X X 
piping 

Liquid sample X X X 

Pu hood floor sample Solid residue (if sufficient X X X 
between Tanks E- I 9 residue is not available, four 
and E-21 technical smears in the 

general area of highest 
contamination will be 
collected and analyzed as a 
single sample) 

Tank E- I 6 surface A technical smear from top xa X 
and side outside surface of 
the tank 

Tank E-17 surface A technical smear from top xa X 
and side outside surface of 
the tank 

Tank E-19 surface A technical smear from top xa X 
and side outside surface of 
the tank 

Tank E-21 surface A technical smear from top xa X 
and side outside surface of 
the tank 

•Radioisotope distribution data from the technical smears support evaluation of nondestructive 
assay surveys of the tanks. 

4.0 CHARACTERIZATION 

This initial-phased characterization of REDOX Plutonium Loadout Hood was conducted in 
accordance with the requirements of Bechtel Hanford, Inc. (BHI) Field Support Work Package 
No. 19980325002, ''202-S Plutonium Loadout Hood Sampling." Prior to initiating work, a 
readiness assessment was conducted, and the successful completion is documented in the 
Readiness Assessment Report for the REDOX Plutonium Loadout Hood (BHI 1998b ). 

7 
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Because of the expected levels of alpha loose surface contamination greater than 1 x 106 dpm/ 
100 cm2

, all access into the Plutonium Loadout Hood required the use of glovebags as the 
engineered barrier and the Plutonium Loadout Hood was maintained at a slightly negative 
pressure relative to the North Sample Gallery, thus ensuring that sampling personnel were 
physically isolated from the alpha inventory contained within the hood. 

The sample analysis was performed by the 222-S Laboratory in accordance with letter of 
instruction (LOI), "Letter of Instruction for the Sample Analysis of the Reduction Oxidation 
Facility 9202-S) Plutonium Loadout Hood," dated July 24, 1998 (BHI 1998a). 

A discussion of the sample collection activities and laboratory analysis results is provided in 
Sections 4.1 and 4.2, respectively. 

4.1 SAMPLE COLLECTION 

A summary of the actual samples collected with their associated Hanford Environmental 
Information System identifying number and a brief description is presented in Table 3. In 
addition, quality-controlled (QC)-required samples used to assess possible cross-contamination 
of samples from the equipment used or during movement to the laboratory were collected using 
deionized water. 

Samples consisted of one sample (two phases) recovered from the hood sump, one section of 
process line pipe, and five technical smear samples taken from surfaces within the hood and one 
technical smear s~ple taken from a suspected contaminated area outside of the hood. 

All samples were collected and packaged in accordance with Work Package 19980325002 and 
controlled as required from the point of origin to the analytical laboratory as required by 
BHI-EE-01, Environmental Investigations Procedures, EIP 3.0, "Chain of Custody." The field 
logbook pages associated with this sampling event are provided in Appendix A. 

The radiological conditions within the Plutonium Loadout Hood were consistent with initial 
planning and historical data. The removable alpha contamination ranged between 3 x 105 

dpm/100 cm2 and 6. 7 x 106 dpm/100 cm. A copy of the surveys associated with the collection of 
samples is presented in Appendix B. 

Two significant developments were not accounted for in the original plan. One was the 
collection of a technical smear from a contaminated area on the top of the 146 sampler box, and 
the other was the determination that the sump contained a wet sludge rather than. the dry sludge 
that was expected. In each case, the work package was revised to account for the change. 
A brief discussion of each case is presented in Sections 4.1.1 and 4.1.2. 

8 



Table 3. REDOX Plutonium Loadout Hood Collected Sample Summary. (2 Pages) 

Sample Location• Type of Sample Planned Type of Sample HEIS Collection Comment 
Collected Number Date 

Plutonium Loadout Hood 

Sump(!) Sump sludge solid Wet sludge B0PC23 8/31/98 The wet sludge was centrifuged and 
analyzed as a liquid and as a wet 
centrifuged solid. 

Tank E-17 process Solid residue within the pipe Pipe section 21.4 cm B0PC22 8/25/98 The pipe sample contained no 
piping (2) long, 2.6 cm ID removable residue an:d the pipe 

internal structure was leached and 
the leachate analyzed. 

Liquid sample -- -- 8/31/98 No liquid was found in the pipe. 

Pu hood floor sample Solid residue (if sufficient Four technical smears B0PC27 8/24/98 Four technical smears were collected 
between Tanks E-19 residue is not available, four and analyzed as one sample due to 
and E-21 (3) technical smears in the general insufficient floor material available 

area of highest contamination for solid sample. 
will be collected and analyzed 
as a single sample) 

Tank E- I 6 surface A technical smear from top and A technical smear from B0PC25 8/20/98 Two technical smears were collected 
(4) side outside surface of the tank top and side outside and analyzed as one sample. 

surface of the tank 

Tank E-17 surface A technical smear from top and A technical smear from B0PC28 -- Two technical smears were collected 
(5) side outside surface of the tank top and side outside and analyzed as one sample. 

surface of the tank 

Tank E-19 surface A technical smear from top and A technical smear from B0PC24 8/24/98 Two technical smears were collected 
(6) side outside surface of the tank top and side outside and analyzed as one sample. 

surface of the tank 

Tank E-21 surface A technical smear from top and A technical smear from B0PC26 8/24/98 Two technical smears were collected 
(7) side outside surface of the tank top and side outside and analyzed as one sample. 

surface of the tank 



Table 3. REDOX Plutonium Loadout Hood Collected Sample Summary. (2 Pages) 

Sample Location" Type or Sample Planned 'fype or Sample HEIS Collection Comment Collected Number Date 
North Sample Gallery West End 

146 sampler box (8) Not in initial group of planned Single technical smear B0PK78 8/11/98 A single technical smear was 
samples collected from the stained area on the 

top of the sampler box that was 
discovered during the installation of 
a glovebox and secondary 
containment tent on the south side of 
the hood. 

Quality control sample blanks 

Plastic sleeves for Liquid Liquid B0PPCl 8/10/98 Deionized water poured over plastic 
core tool sleeves for core tools and collected 

as a sample for analysis. 

Stainless steel Liquid Liquid B0PPC2 8/10/98 Deionized water poured over 

-0 

sampling equipment stainless steel sampling equipment 
and collected as a sample for 
analysis. 

Pipe cutter Liquid Liquid B0PPC3 8/10/98 Deionized water poured over pipe 
cutter and collected as a sample for 
analysis . 

Sample cooler Liquid Liquid B0PPC5 8/31/98 Deionized water in a sample bottle 
movement blank placed in a cooler during movement 

of the samples to 222-S. 

• Numbers in parentheses ( ) correspond to location number provided in Figure 3, "Planned Sample Locations." 
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During a pre-job radiological survey conducted prior to the set up of the glovebag and secondary 
containment tent on the south side of the Plutonium Loadout Hood, an area of high alpha 
contamination was discovered on the top of the 146 sampler box. The 146 sampler box is 
located south of the Plutonium Loadout Hood. It was determined that a drop from a valve flange 
on the L-16 to E-4 pipeline located above the sampler box was the source of the contamination. 

Collection of a technical smear from the contaminated area was added to the sampling scope to 
determine the isotopic constituents of the material that leaked from the valve. This data would 
then be used to compare with the material from within the hood in order to obtain the relative age 
of the respective materials. 

4.1.2 Sump Sludge 

The planned sampling of the sump sludge was based on removing a solid core sample of dry 
sludge with a core tool. The sump is located approximately 1.3 m (4.5 ft) below the sample 
gallery floor level, is not directly visible from the glovebag, and has obstructed access due to 
piping located over the sump. When sample collection was attempted with the core tool, only a 
coating of wet sludge was recovered. The work package was revised and a sample was collected 
using a peristaltic pump. Because of the consistency of the sump sludge, only the required 
minimum volume for the analyses was collected. 

4.2 LABORATORY ANALYSIS AND RESULTS 

Tables 4 through 6 contain results for the analysis of samples recovered from the Plutonium 
Loadout Hood. The LOI covered the analytes identified in the SAP. The analytes identified 
were all "routine" reporting components for the analysis techniques. Actinide evaluation by 
inductively coupled plasma/mass spectroscopy (ICP/MS) was added to evaluate an alternative 
and more cost-effective analytical technique in place of separate analyses for plutonium isotopes, 
americium, and neptunium. 

Sample breakdown and most analytical work was performed by the 222-S Laboratory. 
Polychlorinated biphenyl (PCB) analysis was performed at the Waste Sampling and 
Characterization Facility after extraction at 222-S, and hexone analysis was performed by 
Special Analytical Services. 

The sump sample was centrifuged, solid and liquid phases were separated, and each phase was 
analyzed separately. These results are summarized in Table 4. The solid fraction is reported on a 
"wet centrifuged" basis. 

11 
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Table 4. Plutoniu·m Loadout Hood Sump Sludge Multiphase Sample Results. 
(2 Pages) 

HEIS Sample Number B0PC23 

Analyte Liquid Phase Solid Phase 

Gross Alpha 2.39E+Ol 6.91E-+-Ol µCi/g --
Gross Beta 4.70E+OO µCi/mL 7.49E-+-OO µCi/g --
Strontium-90 2.92E-04 µCi/mL 3.47E-04 µCi/g J --
Cobalt-60 9.40E-06 µCi/mL u 2.61E-04 µCi/g U --
Antimony-125 4.18E-05 µCi/mL u 6.88E-04 µCi/g U -
Cesium-134 9.75E-06 µCi/mL u 2.24E-04 µCi/g U --
Cesium-137 l.38E-03 µCi/mL 2.82E-03 µCi/g --
Europium-152 l .42E-04 µCi/mL u 5.97E-04 µCi/g U --
Europium-154 2.49E-05 µCi/mL u 8.llE-04 µCi/g U --
Europium-155 4.54E-04 µCi/mL u 5.93E-04 µCi/g U .. 

Radium-226 3.73E-04 µCi/mL u 5.43E-03 µCi/g U -
Actiniurn-228 3.90E-05 µCi/mL u l.44E-03 µCi/g U --
Americium-241 (GEA) l.24E+0l µCi/mL 8.93E+O0 µCi/g --
Neptunium-237 1.84E-04 µCi/mL u 2.20E-02 µCi/g --
Plutonium-238 7.67E-0l µCi/mL u 3.40E-+-OO µCi/g U --
Plutonium-23 9/240 l.29E+Ol µCi/mL 7.71E+0l µCi/g -
Americium-241 l.14E+Ol µCi/mL l.02E+Ol µCi/g .. 

Curium-243/244 9.28E-0l µCi/mL u l.07E+O0 µCi/g U --
Silver 5.l0E-+-00 µglmL u -- TCLPAg 1.67E-Ol µglmL u 
Arsenic 5.lOE-+-01 µglmL u - TCLPAs l.67E-+-00 µglmL u 
Barium 2.55E+Ol µglmL u - TCLPBa 8.33E-01 µglmL u 
Cadmium 2.44E+02 µglmL l.47E+02 µgig TCLPCd 4.32E-+-OO µglmL 

Chromium 2.33E-+-04 µglmL 1.63E+04 µgig TCLPCr 4.22E-+-02 µglmL J 

Iron 5.0lE-+-02 µg/mL 2.29E+04 µgig .. 

Nickel 3.86E+02 µglmL 2.52E+02 µgig --
Lead 5.IOE+Ol µg/mL u 4.15E+Ol µgig J TCLPPb l .67E+OO µglmL u 
Selenium 5.lOE+Ol µglmL u .. TCLPSe l .67E-+-00 µglmL u 
Mercury l.46E+02 µglmL l.19E+02 µgig TCLPHg 5.31E-+-OO µglmL J 

Fluoride 2.03E+02 µglmL J l.71E+02 µgig J .. 

Chloride 4.68E+03 µglmL 3.61E+03 µgig .. 
Nitrite l.I0E-+-03 µg/mL u 8.73E+02 µgig u .. 
Nitrate · 4.44E+05 µg/ml.. 3.53E+05 µgig .. 
Phosphate l.22E+03 µglmL u 9.70E+02 µgig u .. 
Sulfate 5.60E-+-04 µglmL 7.83E+04 µgig .. 

Oxalate l.98E+03 µglmL J l.37E+03 µgig J -
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Table 4. Plutonium Loadout Hood Sump Sludge Multiphase Sample Results. 
(2 Pages) 

HEIS Sample Number B0PC23 

Analyte Liquid Phase Solid Phase 

Aroclor -1016 6.00E-02 µg/mL UJ 3.30E-01 µgig UJ --
Aroclor -1221 6.00E-02 µg/mL UJ 3.30E-0l µgig UJ -
Aroclor -1232 6.00E-02 µg/mL UJ 3.30E-01 µgig UJ -
Aroclor -1242 6.00E-02 µg/mL UJ 3.30E-01 µgig t.r1 -
Aroclor -1248 6.00E-02 µg/mL UJ 3.30E-01 µgig UJ -
Aroclor -1254 5.71E-02 µg/mL J 2.21E-0l µgig J -
Aroclor -1260 6.00E-02 µg/mL UJ 3.30E-01 µgig UJ -
Hexone 2.56E+oo µg/mL UJ 2.20E-02 µgig UJ -
Asbestos -- No solids remained from digestion, no asbestos-

like material for analysis. 

Resin bead -- No solids remained from digestion, no resin bead-
like material for analysis. 

Density 1.53 g/mL 1.55 g/mL 

Vol% 74.3 % 25 .7 % 
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Table 5. Tank E-17 Process Piping Leach Sample Results. 

IIEIS Sample Number BOPC22 
Analyte Liquid Phase 

Gross alpha 2.15 E-01 µCi/mL 

Gross beta 7.44 E-03 µCi/mL 

Stronium-90 9.65 E-05 µCi/mL 

Cobalt-60 7.06 E-07 µCi/mL u 
Antimony-125 1.90 E-06 µCi/mL u 
Cesium-134 5.92 E-07 µCi/mL u 
Cesium-137 1.61 E-06 µCi/mL u 
Europium-152 1. 79 E-06 µCi/mL u 
Europium-154 1.83 E-06 µCi/mL u 
Europium-155 2.80 E-06 µCi/mL u 
R.adium-226 1.26 E-05 µCi/mL u 
Actinium-228 3.45 E-06 µCi/mL u 
Americiurn-241 (GEA) 1.05 E-02 µCi/mL 

Neptuniurn-237 1.66 E-05 µCi/mL u 
Plutonium-238 1.08 E-02 µCi/mL u 
Plutonium-239/240 2.65 E-01 µCi/mL 

Americium-241 1.03 E-02 µCi/mL 

Curium-243/244 1.32 E-03 µCi/mL u 
Cadmium 5 .00 E-03 µg/mL u 
Chromium 9.61 E+o0 µg/mL u 
Iron 4.28 E+0l µg/mL u 
Nickel 1.25 E+0l µg/mL u 
Lead 1.00 E-01 µg/mL u 
Mercury 1.00 E-02 µg/mL u 
Total Leachate Volume 198mL 
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Table 6. Plutonium Loadout Hood Technical Smear· Sample Results. 

Hood Floor 
TankE19 TankE16 Tank E21 BetweenE19 TankE17 Smear Location: B0PC24 B0PC25 B0PC26 and E12 B0PC28 HEIS Sample # B0PC27 

µCi per sample 
Gross alpha 2.38 E+OO J 2.98 E+OO 3.66 E-01 6.24 E-02 6.78 E-01 
Gross beta 2.39 E-01 J 2.69 E-01 J 3.45 E-02 J 5.44 E-03 J 4.82 E-02 
Strontium-90 2.43 E-05 J 1.98 E-05 J 7.17 E-06 u 1.11 E-05 u 6.30 E-06 u 
Cobalt-60 2.00 E-04 u 1.86 E-04 u 6.44 E-05 u 5.87 E-05 u 6.60 E-05 u 
Antimony-125 6.11 E-04 u 6.31 E-04 u 1.71 E-04 u 1.61 E-04 u 1.65 E-04 u 
Cesium-134 2.04 E-04 u 2.10 E-04 u 5.42 E-05 u 5.47 E-05 u 5.42 E-05 u 
Cesium-137 2.67 E-04 u 2.70 E-04 u 7.91 E-05 u 7.44 E-05 u 7.56 E-05 u 
Europium-152 5.53 E-04 u 5.35 E-04 u 1.32 E-04 u 1.33 E-04 u 1.35 E-04 u 
Europium-154 6.28 E-04 u 6.14 E-04 u 2.04 E-04 u 1.87 E-04 u 2.05 E-04 u 
Europium-155 4.38 E-04 u 4.47 E-04 u 1.00 E-04 u 9.62 E-05 u 9.81 E-05 u 
Radium-226 4.74 E-03 u 4.77 E-03 u 1.31 E-03 u 1.28 E-03 u 1.29 E-03 u 
Actinium-228 1.19 E-03 u 1.20 E-03 u 3.61 E-04 u 3.58 E-04 u 3.55 E-04 u 
Americium-241 4.01 E-01 4.13 E-01 5.35 E-02 9.10 E-03 9.10 E-02 
(GEA) 
Neptunium-237 1.30 E-03 u 1.83 E-03 u 1.68 E-03 u 9.37 E-04 u 1.19 E-03 u 
Plutonium-238 1.37 E-01 u 1.76 E-01 u 2.40 E-02 u 4.64 E-03 u 4.05 E-02 u 
Plutonium-239/240 2.66£+00 3.24 E+OO 3.98 E-01 6.52 E-02 7.19 E-01 
Americium-241 3.68 E-01 3.87 E-01 6.35 E-02 1.02 E-02 1.09 E-01 
Curium-243/244 7.06 E-02 u 6.84 E-02 u 1.13 E-02 u 1.90 E-03 u 1.34 E-02 u 
Field Instrument Readings: 

BHI-01255 
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L-16Leak 
Area 

Sample Box 
146 

BOPK78 

5.34 E+Ol 
4.29 E+OO 
2.17 E-05 
6.47 E-05 u 
1.69 E-04 u 
5.52 E-05 u 
7.54 E-05 u 
1.54 E-04 u 
1.98 E-04 u 
1.98 E-04 u 
1.33 E-03 u 
3.57 E-04 u 
5.25 E+oo 

1.87 E-03 u 
5.65 E+OO J 
3.58 E+Ol 
2.41 E+Ol 
3.48 E+oo U 

(DPMAlpha) 6.00 E+-04 top 5.20 E-+-06 top 1.35 E+05 top 4.50 E+OS 6.00E+OS top 3.00 E+06 
6.00 E+-04 side 2.70 E-+-05 side 1.80 E+OS side 3.60 E+05 3.00 E+OS side 

8.70E+05 
4.50E+05 
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The pipe sample was leached with strong acid and the resultant liquid analyzed. The results for 
this leach solution analysis are provided in Table 5. Contaminant inventory removed from the 
pipe may be calculated based on the volume and concentration of the leach solution. 

The smear samples were acid digested and the 50-mL digestate analyzed. Results for the smear 
samples were reported by the laboratory as µCi per sample and are provided in Table 6. Sample 
breakdown/preparation/analysis details are contained in Appendix C, "Final Report for the 
Reduction Oxidation Facility (202-S) Plutonium Loadout Hood Samples." 

The analysis results from the QC blank samples were performed by Thermo Nutech Laboratory 
and are included in Appendix D. They confirmed that no cross-contamination occurred from the 
sampling equipment or during delivery of the samples to the 222-S Laboratory. 

4.3 RESULT VALIDATION 

The data (including associated analysis QC blank samples) have been reviewed and evaluated 
based on the criteria defined for Level C validation (WHC-SD-EN-SPP-001; Data Validation 
Procedures for Radiochemistry Analysis [WHC 1992b ], and WHC-SD-EN-SPP-002, Data 
Validation Procedures for Chemical Analysis [WHC 1992a]) of analytical results. The project 
instructed the laboratory as part of the LOI (BHI 1998a) not to perform matrix spike/matrix spike 
duplicate analyses after a cost/benefit analysis indicated that minimal additional information 
would be obtained from the matrix spike/matrix spike duplicate analyses. This had no affect on 
validation of the radiochemistry analyses (the analyses performed require no matrix spike/matrix 
spike duplicate samples). The validation procedure does not specifically address qualifying 
results ifno matrix spike/matrix spike duplicate analyses are performed. Evaluation of the 
information available from the chemical analyses indicates that the lack of matrix spike/matrix 
spike duplicate analysis has not significantly degraded the quality of the data. The results of the 
validation activity are summarized as follows: 

1. "I" flag added to all PCB results due to variability of the PCB surrogate recoveries. 

2. "I'' flag added to toxic characteristic leaching procedure (TCLP) mercury and chromium 
sump solids due to low recovery in the associated batch Laboratory Control Samples 
(LCS). The TCLP mercury was also measured after the maximum established hold time 
had expired ( also results in "I"). 

3. "I" flag added to strontium-90 results for sump solids due to blank contamination. The 
blank contamination was low, but so was the result, and may have been influenced by 
external contamination. 

4. "r' flag added to neptunium-237 result on pipe leach due to low recovery of associated 
batchLCS. 

5. "I" flag added to hexone results due to measurement after maximum established hold 
time and no duplicate analysis performed. 

16 



6. "I" flag added to lead, fluoride, and oxalate results for sump solids. 

7. "I" flag added to fluoride and oxalate results for sump liquids. 

8. " f' flag added to strontium-90 results for smears B0PC24 and B0PC25. 

BHI-01255 
Rev.0 

9. "J" flag added to gross beta results for smear samples B0PC24, B0PC25, BOPC26, and 
B0PC27. 

Items 6 through 9 above do not specifically result from application of validation parameters. 
These "J" flags were added due to reported values being less than two times the associated 
analysis sample detection limit. They have been added based on technical judgement to better 
inform potential data users that the identified results have greater potential error bounds 
associated with them than the other results presented. 

Level C validation does not specifically address assignment of nondetect qualifiers for 
radionuclide analysis results based on provided counting error data. During the validation 
activity it was noted that several values reported by the laboratory had associated counting errors 
of greater than I 00%. This is one commonly used criterion for assigning nondetect status to 
radionuclide results. Based on technical judgement, "U" (nondetect) flags were added to the 
neptunium-237 results for the pipe-leach sample BOPC22 and smear samples B0PC24 and 
B0PC27, and to the strontium-90 result for smear sample B0PC27. 

All data generated for this project meet the criteria as usable based on the requirements of the 
data validation procedure. 

4.3.1 Data Completeness 

Data completeness is an evaluation of the percentage of usable data provided by the laboratory in 
relation to the analyses requested to be performed. 

Some analyses were deleted or modified after .the samples had been received at the laboratory. 
The pipe-section sample contained no solids. Analysis was modified to perform an acid leach on 
the pipe itself. Analysis for organics, anions, and pH was deleted for this sample, as the change 
in sample preparation results in no useful information for these analytes if performed. Analysis 
for actinides by ICP/MS was deleted due to an equipment outage at the laboratory. 

The laboratory failed to provide results for requested analysis of nickel in the TCLP extract from 
the solid fraction of the sump sample. Nickel is not a routine reporting compound for TCLP. 
Data completeness for this project based on the validation criteria (not including deleted 
analyses) exceeds 99%. 

4.3.2 Target Detection Limit Evaluation 

Detection limit requirements are contained in both the SAP (DOE-RL 1998) and the LOI (BHI 
1998a). In many cases, the detection limit requirements specified in the SAP are lower than the 
comparable analysis detection limit requirement listed in the LOI. Detection limit evaluations 
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were performed for both sets of requirements. No detection limit requirement evaluations were 
performed for results reported as detected by the laboratory. Except as noted in items 6 through 
9 of the validation discussion (Section 4.3), all detected results were sufficiently above the 
detection limit to ensure that results were not impacted by the method detection limit. 

4.3.3 LOI-Based Detection Limit Requirements 

Target detection limits were not met for plutonium-238, curium-234/244, nitrite, and phosphate 
for any of the samples. This was due to the presence of other constituents (plutonium-238/239, 
americium-241 , and nitrate) at levels sufficient to require dilution of primary analytical aliquots 
before final analysis. TCLP target detection limits were also exceeded for arsenic, lead, and 
selenium for the liquid portion of the sump sample and for selenium for the solid fraction. This 
is primarily the result of large quantities of chromium in the samples requiring dilution of 
primary analytical aliquots. For the pipe-leach sample, detection limits for cesium-137, 
europium-154, and europium-155 were missed by approximately a factor of 2. For the sump 
liquid fraction, detection limits for all nondetect gamma energy analysis (GEA) analytes were 
missed by at least a factor of 5. 

4.3.4 SAP-Based Detection Limit Requirements 

All analytes noted as having missed detection limits in Section 4.3.3 also exceeded the detection 
limit goals, if defined, in the SAP. Additionally, SAP detection limit goals were missed: mercury 
in the pipe-leach solution; hexone in both sump samples; lead in the sump solid sample TCLP 
extract; and neptunium-237, total lead, and PCBs for the sump liquid sample. No detection limit 
goals were provided for the smear samples in the SAP (DOE-RL 1998). 

5.0 DATA QUALITY ASSESSMENT 

A data quality assessment has been performed based on the requirements identified in 
BHI-EE-01, EIP 1.22, "Data Quality Assessment." The "steps" for data quality assessment are 
summarized as follows: 

Step 1, Review DQOs and Sampling Design ' 

The results of the project DQO activity and sampling. design are documented in the SAP Field 
Sampling Plan, Section 3.0 (DOE-RL 1998). The projected sampling identified in the SAP is 
consistent with the samples actually taken. No materials meeting the definition of waste stream 
5 (potential unknown media in process vessels, piping, and Plutonium Loadout Hood) and waste 
stream 6 ( decontamination wastes) were encountered; thus, no samples for these waste streams 
were taken. Only one pipe sample (from a process line) was taken instead of two as identified in 
the SAP. 

18 



BHI-01255 
Rev. 0 

Evaluation of the analytical detection limit requirements shown in the SAP shows most to be far 
lower than necessary in order to allow the decisions identified in the SAP to be made. This is 
particularly true for liquid fractions. It is possible that the units shown (pCi/L and µg/L) were 
entered in error and that actual units should have been pCi/mL and mg/L. The target detection 
limits shown in the LOI appear much more appropriate for this project. 

Step 2, Conduct Preliminary Data Review 

Data review of the actual hood samples for this project is summarized in Section 4.3 . 

In addition to the actual hood samples, three equipment blanks and one trip blank were also 
analyzed as part of the project. Equipment blanks are used to identify any potential 
contamination of the actual sample material with contaminants from the sampling equipment 
used. Trip blanks are used to identify any potential contamination of volatile organic 
components .due to field handling and shipping. These samples were analyzed under the 
commercial analytical service contracts (RECRA Labs, Philadelphia, Pennsylvania, for chemical 
analysis; TNU Labs, Richmond, Virginia. for radionuclide analysis). Formalized validation of 
these analyses was not performed on these samples, but most elements of the validation activities 
(e.g., lab batch QC samples, analysis hold time) were reviewed along with the sample results. 
No deficiencies impacting the use of the equipment blank and trip blank results were noted. The 
analysis of the equipment blanks and trip blank shows that no contaminants of concern for the 
project were potentially added during sampling or transport activities. 

Step 3, Select the Statistical Test 

All samples associated with this project were essentially "unique" samples. No statistical 
evaluation is appropriate for single-sample-set samples. 

Step 4, Verify the Assumptions of the Statistical Hypothesis Test 

All samples associated with this project were essentially "unique" samples. No statistical 
evaluation is appropriate for single-sample-set samples. 

Step 5, Draw Conclusions from the Data 

The data provided appear to be very self-consistent. Where different analytical techniques 
provide "overlapping" information ( e.g., americium-241 by GEA and alpha spectroscopy 
methods), results match very well. All data provided appear to be within expectations. 

Two action statements were identified as part of the DQO summarized in the SAP: 

1. Determine whether each piece of vessel/piping from the waste streams in the Plutonium 
Loadout Hood contains transuranic (TRU) constituents in concentrations that exceed the 
TRU waste definition of 100 nCi/g and therefore is designated as TRU waste. 

2. Determine if waste streams in the Plutonium Loadout Hood contain dangerous waste, 
low-level radioactive waste, mixed waste, TRU waste, or TRU-mixed waste. 
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The results of the analysis from the leached pipe section address action statement 1. No samples 
of the hood vessels were obtained. Contamination in process piping would be expected to 
represent a "worst case" approach for all pipe in the hood. If this sample remained below the 
TRU limit, the other piping and equipment would also be likely to be below TRU limits. The 
results show that the leach solution was well above the TRU limit. If the TRU components 
recovered were actually "part" of the pipe and the leach solution removed all TRU components, 
the pipe in bulk is just below the TRU limit (pipe weight estimated at 0.6 kg yields 87.5 nCi/g 
plutonium-239/240 and 3.5 nCi/g americium-241). It is unlikely that all TRU components were 
removed by the leaching solution, and no determination was made of contamination on the 
outside of the pipe. It is likely that the bulk pipe exceeds TRU limits. Because of the closeness 
to the limit and other variables potentially seen in the piping and vessels, this data cannot be used 
to reliably determine if other pipe materials must be treated as TRU or can be treated as only 
low-level contamination. It is likely that pipe materials both above and below the TRU limit 
exist in the hood. 

The results from the sump sample address action statement 2. Both phases are above 100 nCi/g. 
This sample also exceeds several dangerous waste limits (TCLP limits for chromium, cadmium, 
and mercury - pH <2). The "missed" target detection limits have no real impact on this 
designation. Strict use of the data would require additional "designation" as toxic from lead, 
selenium, and arsenic. However, this does not affect the potential disposal paths for this 

. material. The laboratory's failure to report TCLP nickel results on the sump solids fraction also 
has minimal impact. The TCLP determination for the total sample is dominated by the 
concentrations of metals in the liquid fraction. If all of the nickel in the solid phase "leached" 
(other metals appear to have been highly soluble), it represents only about 10% of the liquid 
fraction contribution. The sump material exceeds both TRU and dangerous waste designation 
limits. 

Therefore, in summary, these results can be used to support the characterization objectives of the 
alternative determination document for the REDOX Plutonium Loadout Hood, similar to the 
EE/CA under the CERCLA process. 
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Rev. O 

FOR REDOX (202-S) PLUTONIUM LOADOUT HOOD SAMPLING 
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Type of Survey (check one only) 
0 Release O Routine 

RWP#/Rev. # 

.... . ... - "'"- "" -I 

• Work Progress 

Date 

BHI-01255 
Rev.O 

rrc. $1,,\,CV-•7 0 r ,111-pl~ /'Grt° 

~re-.. """' ~,.,.,"k.?' o /:-

RJ+..,J } l"f\ d ~10'01" A JC:-,-C:--.(. .,l •~CW" 

Unless noted, contamination levels are below the levels listed in Project Technical Assessment#: TA ·9 J·tD e · O:il 

-8- A--, - -RM- ~ -R- "- Hq,~ -- ~- --- - -
0 M l.ageMa IASJ AilSlmple -SCA- Soil Conlamma11011 -VHA- Ve,yHigll 

W1PI ~ Ala RalilliorlAtN 

· Instruments ( 

Model 
Source., Cal Due Model Serial Source-, Cal Due 

(Initial) Date # (Initial) Date 
Cr.oo 

"3 

RCT Name/Signature/Date: RCT Supervisor Name/Signature/Date: 

BHI-TM-R006e (10/971 RSR completed 1n accordance wiltl BHI-SH-04. Procedure 3.1. 
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BHI-01255 
Rev.O - ·~·-·-~--~--,-----. ~~~~~~~---~~"~~~-: ., .:. · . . ,· , . ca,dltpatlim _ _ _ .Ji~· 

Contamination Measurement lnfonnation 
Circled values in Removable~ denola mradnlr ~ 

Unless otherwise nOled. use the following Correction Factors: List other Correction Fac:IOfs, instruments, and source doc:umenls: 

Source smaller than probe size: Source larger than probe size: 1' 4 o( ,Jo 
PAM•7 P-11 probe "' 10 PAM= 14 P-11 prot,e•50 &'L.,v-, 31DAI,. 

Removable Total 

No. Description of (dpm/100 cm2) (dpm/100 cm2) 
Item or Location 

a 
f3-y 

jl-y a 
13-Y 13:r a 

C-F C-F a C-F C-F 

I Fl--- '30a:>0 !Vtl ',A,~ 4 L)A ,,)A. .J.4 ,,.J/l 

., t:1 -- - '3000 .,( ,,_ 'I 

"" Fl--- fJC),l'ltlO ! ..t f,t:.... </ 

1,1 li::t-,- 'ta:> ~,.,,_ 'I 

~ a...,, _,,,,. t.. - ..I ~00 LRr..- 'I 

'- 1.-,. • ,. ... ~ "- ·--' ((OO ~ P,(_ t./ 

7 ~", ... , J. .-,1 /000 L p,,_ </ 
·-

9' I,.,. (,. ,.t ...,_ ,.j /COO ~ p_r::_•. (/ 

~ "--, oF- \. ~-.J '$~ <f!.(_ I/ 

/0 c .. _.L •,<.~.·-- Z,a,;,v, <•~l.:. 1/ , 
II ~:,1,. .. F- ,r,._,J_ A--T /()a:70 .t. JU,. '-I 

I , 

ll,. •. ·..I. ,. /' c-..... -'l ,,_......,, ~~ ",2.r- Cf 
, 

I 

, .. < .. -1. ~- 11r,-. /4°..) /~1'1'0 <. 13,1- l( , 
✓ 

, 
,u l,,:a-../.:.: ,. a, ...... r;,.,. J ~~ ,i,., ~..._,.__ l/ 

.I , 
lf•f'-- ':l;k ~ 

. ,< ~+~~-". , ......... , t'Jc.. .,...,,,,,1, Lla .uo. ~ ,JA A),+ ,c,)~ ,./11 
f - 1'1-"j" 9>!1!'1'11 AHt- .(_~r- Cf 

' I' 

f:j ~J ~&, ,JA ,)A ,/A ,JD, J){J r • :J 

~I :~ 'r 

..:.,, 

BHI-TM-R006e (10J97) 
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· -- ~-~~;-~./ :~ ~4:-rP/\, ,t ~~ 

:-·t:~~·· 
Type of Survey (checic one only) 

0 Re~ase O Routine 

2 

~ Work Progress 

Date 
'(- 11-'11 

0 Shipment 

Time 
I 'L1o 

Blil-01255 
Rev.0 

Survey# 

RSR-ffs'1-'ff- /3U 
Location 

'2-ol-S S 

Unless noted, contamination levels are below the levels listed in Project Technical Assessment#: -ni _.,7, M ~-P :3 

Model Serial# 

RCT Name/Signature/Date: 

CJfJ{!,E/16,IJ fl • I/· 'tf 
c.o,.~ 

BHI-TM-R0061 (10197) 

Sourcev 
(Initial) 

Instruments 

Model Serial# Source,,, 
(Initial) 

RCT Supervisor Name/Signature/Date: 

RSR completed in accordance with BHI.SH-04. p 
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Cal Due 
Date 



Bffi-01255 
Rev.O 

~~::r-1,~~a11t~~;::.:;~;~~~~~~~~;~~;~~;;~:liii~~st;7~11fel tll~;~:,: 
Contamination Measurement lnfonnation 

Circled val\MS in Removatlle P-r denotes mradlhr ll 

Unless Oltlarwise noted. use the following Correc:tton Facto~: List other Correction Factors, instruments. and source dOC1.1118111S: 

Source smaller than probe size: Source larger than probe size: 

PAM•7 P-11 probe= 10 PAM= 14 P-11 probes 50 

Removable Total 

No. Description of (dpm/100 cm2) (dpm/100 cm2) 
ltam or Location 

a !J-y P·Y a P·Y IJ-y a C-F C-F a C-F C-F . 

I 
. lVVe-;) 

RZl.e. 1, · lo'lfE ,"'i 
3,o0u,ooo 3•o / / / f /l UIJ O#J Pi,MTlc. I., 

,.,~.,.,. ftt,~li I I I 

2, 1~/t.f"' ~ti P~Ktc, Af.rER_ l.d,.,R... 25,800 ~DO 

3· " 2.1 'loo 3•o I I 
'I 

(I 
7 2/)/) Seo 

I i~ Ml 
r\ I" I/ 

I I '/" r ..,. o,o 71)&) 

(, 
,, 

J'f t/Ob J I I ~DI> 

7 f~£ "f-fFJ, k!JJ,l'- 75 tn10 3oc> / I I 
r 1M-iP~-'-' Jl,/Al,A- 91 ooo Joo / . I I 
q ~L/),> fl_ '17 loo 3u I / / ~, I t;Por (~{),£ ~) /J.2A}1t19 

j ~ / II f1.Mr1v _,...,.- "" 7,2D01MJO ~o 

Corrected Dose Rate ca1culatlons 
Shaw 1U wort. CF • 1 untess noted. 

Contact Readings 30 cm Readings 
Location 13 (mrad/hr) y(mR/hr) p (mrad/hr) y(mR/hr) 

(WO-WC) X CF= DR WCXCF•OR ~WC)XCF=DR WCXCFsOR 

J 
/ 

- / ··-""" ... 
f( •'( . \;r-' 

,. , ._. .• ..I 1~ / 
/ ~ 

A -~ /4 

~ 
/ 

/ 
/ 

I 

BHI-TM-ROOoa (10,97) 

B-4 



BHl-01255 
Rev. O 

ERC:RADJOOOGJciiii~SU~~t;; 

Type of Survey (check one only) 
0 Release D Routine 

RWP#/Rev. # 

I~...,.,,_'°'~ 
I 
I . 

/: ___ -
-r...,.r 

•·· 

•: , , ; __ ':;Carrtamindom' . ''}:';;f~ 

• Work Progress 0 Shipment 

0 

I 

/ 

Date Time 

1200 

@) T~~ 

I 

Unless noted, contamination levels are below the levels listed in Project Technical Assessment#". 

0 # 

Model Serial# 

£1,ocJ 12.,0 

31!Jo 

·B-

M 

R ........ -- -11--.,-

[AS) . 

Instruments 
Source., 

(Initial) 
Cal Due 

Date 
Model 

~'-°" ~,s-,9., 
"3:ltMt!, &• 10•4 

-SCA-

Serial 
# 

·I 

-VHR• 

source ti' 
(Initial) 

. '~" 

Cal Due 
Date 

RCT Name/Signature/Date: Name/Signature/Date: 

~ .2.<-l-1\ 
BHI-TM-R006e ( t0/97) RSR completed in accordance with BHI-SH-04. Pr 
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BHI-01255 
Rev. O - -~----·--. .... ,. ,. •'?... _ .......... ' .• . .. . 

,. .. :. -. ~--
~·-..::,,.,~_')6(4~~~zr. "".>. ·.: . .. •· > • ... ...... 

--- . -· ' .J?M;c;~~----.. i-'.:,-~ . ..:~.,. -~- . . :· .,l. 

Contamination Measurement Information 
Citded values in Removable 13-Y denotes mradlhr P 

Unless otherwise nOlied, 111e the following Correclion Faaors: List other Correction Fac:10rs, instruments, and source documents: 

Source smaller than probe size: Source larger than probe size: 

/ r,00 PAM•7 P-11 probe., 10 PAM• 14 P-11 probe• 50 r,oo 311DH 38""" 
Removable Total 

No. Description of (dpm/100 cm2) (dpm/100 cm2) 
Item or Location 

a 13-r ~ a a 
I½ I½ a C-F C-F C-F C-F 

/ 17:.,, "" ~ ~--(L J;_? ~ <- ,5 ~ti .-JA ,.J.,, ~Jtl, ,.J,,i 11,,t 

• I r 
· 2 ,..,,.4._, <-+.::-,- ,1&:. "t\:~..Jj 2:--- < ! , 

'\ l.4.e.T,1 ....... _\ I&-• .J '3C.c%)0 ~ 

f./ ,11.,---~ 4"·--1-. .,.,,. 1,,..,, 'Sc aoo 6 I ~ 

I 

<" IA...,.._a, 
_____ _ \ ,,. __ ... , 

/(. (1'00 ~ 
I 

~ 
I,. A.L!.1.1 - •---•'•, .1..L. .... "Jo oob ~ 

I ,, 
1-,... ",._. ;;._, · ,.,,;_ - I ., ,c,.-- ..... J l~IJOD 

., 
' ·, s-0 l..t~~-- ~--·•'-• .L..L._ . /2'dt:JOO . -. 

q ~~r_, ~-- _J. • .L- L-- ~e,.,_.., r 
I 

/() l.&.,c..1.. - -- -l ... c -'--l-- /l.0,000 -s--, 

\\ I,., - "--- ~ .... , c_.. ---..,, ~lnr .1J.t1 

.J 

If I~.,, < -· 
., __ (" w.-4-"\ 1.00 ,..,o ~ l.1' ,,e '- ~ 

• . 
,I~ .... .,,,.,,. u"'- ,1./"' N~ JI/~ 

I 

e 

. - ··-· 

. • ... . _ 

I 

BHI-TM-R006e (10/97) I 
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-- - - - -

s:'leo, ,k,- t 

Additional Information 
(Dnlwing, Masi, Etc.) 

©@I 
I 

Blll-01255 
Rev.0 

Page Lot::/_ 

Survey# RSR-tf"P!-'tr. "' 

, f 

( lo&~ ,,1 ... ~L I " 1/.. 7n ii, ~CIZ. .,) 
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Additional lnfonnation 
(Drawing, Map, ac.) 

BHI-01255-
Rev. O 

Page .:L of c./ 

Survey# RSR-JFJ"'::!f """' 

Ol _____ ®:ti ____ ) 

~c. s-p\cr .... .4 :"" •~..,.,J 
,•-pl-.,-•• ..... ~ ..,i._,.__ ...... .,.ye-<. 

. ' 

BHI-TM-R006c: (1(W7) 
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Type of Survey (check one only) 
0 Release D Routine 

RWP#/Rev. # 
O'l.Z. t. 

iJ Work Progress 

Date 
t'-Z..'4-qg 

D Shipment 

Time 
,'5"00 

BHI-01255 
Rev.O 

Survey# 

RSR- '"~-ttt- /I.ISS 

Location 

}I 

/ 

W::-t7•-~-•J 
Unless noted, contamination levels are below the levels listed In Project Technical Assessment#: --........ ---------

MOdel Serial# 

BHI-TM-R006e <10197) 

RlldlCIIOglC:al --
[AS) 

-RM• ~ -R- ~ 

-SCA- •VHR• 

Instruments 

Source.,, 
(Initial) 

Cal Due 
Date Model Serial 

# 
Source.,, 
(Initial) 

--, _, ,ijCT Supervisor Name/Signature/Date: . . , 
... _, . J.C. CRAIG 
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Rev. O 

ft\~~~S1J:;;~~:~,::.·_,:=;~;;~~:~,~~;;:~.:~;~fflie~;;~~~·1~;:- t~~~i:=i~~~.~--.;~~¾~~:~~:l~,: 
Contamination Measurement Information 

Circled values in Removable ll-r denotes mradlhr ll 

Unless otherwise noted. use the following Corredlon Factors: List other Correction Factors, instruments. and source documents: 

Source smaller tnan probe sile: Source larger than probe size: 

PAM = 7 P-11 probe ,. 10 PAM-= 14 P-11 probe "' 50 

Removable Total 

No. 
Description of (dprn/100 cm2) (dprn/100 cm2) 

Item or Location 
(l 

f3-y 
f}-y (l 

j}-y 
l}-y 

(l C-F C-F 
(l 

C-F C-F ., 
:::>1~A.t.r ~ ~\.tP L .g)tr," zoo 

.. 2. l r11.tLr- fllA, /)M4l- '-'P 
{.':)-'l(}O«. ~O.c.> 

rn t>~ -:-,,.f'>M)- { I\Lf,. <.oo "- "gt:,0 

(~ Slo\o\~ ,/1 ft,J.) \).. ~(,\. ~~ JOO 

© ~ nrl>tSF- i-,( f;' - iq C,O l' 300 
('-t) ~ T1' t.-i'l (,Ci~ j(J(} ... ~ elf; 

~ ~~ "r,!. r.-u l3S'°K 300 

~ 'SMA~ ~•~ 
- - ;.:.i ~ - rt f,-Zl tfO t. ~ 

""? 
-

~,Ql, *~t.- Z...( C. .!~1111> l),~er 300 
t::ladlL ,s,not,I t;. - ...... -~ 

9J10• d~ !'(JO ., ..... ~ 

(i) ~ ~"'s.M (pllh"''""' r q~J:.. Jet) fr I ---- .... _. 

lifS"" ~ .,,, .• s;..,Hr 
1/UMIU• T - 'IS-~11" ~ 

© 
,-.._.,,_ ~,..~ If v~ll•""J 

°5/IIO~ 300 tti ... ---
-{I~ ~ ~Uri ~,;,f,t>MwT" r.,y ;r 3ao -.~ 11,~..L-r 

@ Aotr,c. ,.l'IC,ff. 8if1,t/)JILNI" 170/i .300 " ~ <MA:."1t, 

""7 7'Z S-'MJI. tP~IJ,fJN.~r 
~~/0 " JOO :,,,,.~, r 

@ r ......:- ~,,,,, ,,,,,,, ~ .,.., . ~. 
'I So I- 300 ,IJI ~,111.. .,..-

~ 

u/,. - --.. ----i,..._ 

--........... -.- ~ 
..... ~-··- _, 

··" .......__ 
r--- -------¼ 

BHI-TM-R006e ( 10/97l 
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Additional Information 
(Drawing, Map, Etc.I 
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I 

Additional Information 
(Drawing, Map, Etc.I 

SvtW~ ~ -Ft.,~ ~ F'L

~U- a~~~,N ,ic.c - 1C\ ~ n<e-.Lr 

BHI-01255 
Rev. O 

Page_:t_of ~ 
/C/ 

Survey# RSR- •6•1r-

t 
tJ 

1 

--
/ 

( / "2-
/ ),../ · . 

-----\._.__ _______ ....J)'----, 6,./.,hrtJJj 

.. ~ _.,... . ,. . / 
~\ ·.,.;'-'- , 

=-' 
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Rev.O 

Type of Survey (check one only) Survey# 
D Release D Routine ial Work Progress D Shipment RSR - ~-qt- l&{f,f 

RWP#/Rev. # 
,~wt 02..Z. 

Date Time 
9.zr·'it ,o'<i 

Location 
'ZHS 

Pu Lr.>\,O """1-

- _,:TJL...__,-~M..,__,•f"!=C•;.,;•_.$.__ __ 
Unless noted. contamination levels are below the levels listed in Project Technical Assessment#: 

0 

Model Serial# 

RCT Na:;;:;rate: 

~ .. z.s-?9 

-8- ~ ..,_ 
M 

Source v 
(Initial) 

LagaAIN 
Wipe 

- -RM- "- -R-
,__ ~- ....__ -

. [AS) 
/vSlmple --scA- SolCantamullllu,1 

·VHR• LocllOn Alu 

Instruments 

Serial 
# 

Sourcev 
(Initial) 

RCT Supervisor Name/Signature/Date: 

.J, CM1<.. ~ ~-;2.S~ 

RSR completed in accordance With BHI-SH--04. Proceoure 3.1. 
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BHI-01255 
Rev.O ,._---- ... •-• - _.. :d " --- "'"!..lt ... . ' ~ •-

~· ' . , ~' ·( : 
-~ . . . "' . ' . ... · i;..; 

•·}.>.: ,._ " . . . " . - . ..:,. ,· , h , • .. , • ,, ~- , ~· . ~ 

Contamination Measurement Information 
Circlad values in Removable~ denollls rnradlhr ~ 

Unless othenwise noled, use the following Comlc:tion Fac:IOIS: List other Com9dion Fadllrs, instruments, and source documents: 

Source smaller than PR1t1:9 liZe: Source 1arver lhan probe size: 
PAM,.7 P-11 prat,e • 10 PAM•14 P-11 probe• 50 

. 
Removable Total 

No. 
Description of (dpm/100 cm2) (dpm/100 cm2) 

Item or Location 
a 13-y 13-Y a 

ll-Y ll-Y a C-F C-F a C-F C-F 

I ~ ti/ QM }1/f. .,.,~~ Joo '--

2. ·cur-uJ- N. ~rtA _1 __ :J. iXlf' 3oO 
JJ/,,, 

. . ~ 

- --. 

" " "' \ .. 

\ 
\ 
\ 
\ 
\ 
\ 

\ .'fl"\ I ~ .f'i ~-

" "-'' --v• ii. 

"' " 
' 

"' "' "' "'-...., 
............ 

r---..... 
~ -

BHI-TM-R006e (10197) 
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Type of Survey (c:hec:k one onjy) 

u Release • Routine 111 Wor1c Progress 

RWP#/Rev.# Date 
I f5 O"t.v .2.. 8 ,~1-'ti 

. Pu~~~-

l ~~ v 

• Shipment 

Time 
13 JU 

~ 

BID-01255 
Rev.O 

Survey# 

RSR - 1irl1\-1t - I ~81 

5fP-' Gl<r",.,g~ ~ 

Model 

COPY 
~~ lt\t. 

Serial# Sourcet1 
(Initial) 

p,,v- ~,/~vu-I 

Instruments 

caioua 
Dale 

;• l't~1 

Model Serial# 
Source.,, 

(Initial) 

iJ I&. 

~~\ 
ft tt'c, 
\fl.~ 

-.SCA,. CJ-· -
CalDue 

Date 

RCT Supervisor Name/Signature/Date: 

J.M4t<- ~ ~-31-fP 

RSR CClffllllllacl in 1c:coraa11ce willl llHJ..SIM>4. Pn:lcldllf9 3.1 . 
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ff~.:{\~. -_-- _ ~: .. -~ · ·. ~~.:i·_~L•-=::~ : .. :.:11~_ 1~ ~1~1-~~~,~-.-_-,=~:c'.:,_::~i:Ii;: ,;;~~; -:,<· _ ·_·- ~: _-_{ ~\:· '~~·_:;:~ 

Contamination Measurement Jnfonnation 
Cln:lld-..tn,__...k...,..nncMl'II 

Unlea CU.lllise ~ .... the falcMing Coff9Ctian Facmns: Ult ada'Conctian Fac::11:n. inslrunwa, andlOUl'C& doc:ua•a: 
~c ~ ~ oL . P~I,. c.,t,1.~qg 

Sourca smallrtllan pra siZ8: Sourca lllgertllll'I prasa: 
PAM•7 P.11prabe•10 PAM•14' P.11 pnlbe•50 

Removable · Total 

No. DNcription of (clpml100cmZ) (dpniOOcmZ) 
11am or Location 

Cl 
~ 

~ a 
~ ~ Cl 

C-F C-F 
Cl 

C-F C-F 

l ~ fl& ~ ""' .... ,, t.cor- 31oe 

:i ~,I>~ If,-~~ L -lr 300 K. Jao 

.3 5.-,\e,-eQ CA-- -:..,. ,. ~ 6) k"°' 
-re ....... C'r\11.1'" 300~ 8ff.) 

u, .. -----~ ---- ........._ 
--- --............ i,...,__ 

~ 
...... ............. __ . ··.' ~ . 

--........... ~ 
Correc1Bd Dose Ra18 Calculations 

a.a1 .... CF•1unlalanaad. 

ContactRaadlnp 30cmRudlnp 
.Location 

" (mradlhr) y(mRlhr) p {nndlhr) y(mR/hr) 
(WO,WC)XCF•DR WCXCF•DR (WO,WC) X CF• DR_ WCXCF•DR 

(>-~ 1 ,-= 3 ~' -: ~ (l:z_- -~) !!"" ~- • "t). r -= .;. s~,~~-~ IN~ ,.,, ~ -< 

-"/14-
~ 

~ 
~ -~ ---- -
~ '-'\: .vr'T 
~ 

--........ 
I",..._ 

"' ~ 
~ -BHI-TM-ROO&a (111197) B-16 
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- .• \ i.- . j · 
WASR MANA__,.,. PRUlAL HWVICU 
OP HANPOltD• INC. 

. , 
.. ,i A~ MANAGEMENT COMPANY 

P.O. Box 700 
Richland. WA 993S2-0700 

January 14, 1999 WMH-9950233 

J. H. Kessner, Program Manager 
Analytical Services 

~~ /c;-: 4 ~~\ 
Bechtel Hanford. Inc. H9-03 
3350 George Washington Way 
Richland. Washington 993 52 

-~~, JAN 1t11111 ·\\ 
t..) ~ "I 

:.;> REC~ -:'i 
:~ o"aia1ED ? ! 
.:;. Log In ·.// 

Dear Ms. Kessner: 
', \ .•/ 

', ,r. . ••·•~.) I 

' ·- : -~· ;· .. · -. ,.. ... * . . .. 

CORRECTED RESULTS FOR REDUCTION OXIDATION FACil.ITY (202-S) PLUTO~- .• 
LOADOUT 

Reference: External letter, R.A. Esch ,WHC, to J. H. Kessner ,Blfl. MFinal Report for the 
Reduction Oxidation Facility (202-S) Plutonium Loadout Hood Samples," WMH-
9860237, dated December 3, 1998. 

This l~tter presents corrections to the results previousl{presented in the referenced letter. As 
explained in the referenced letter report, the plutonium/americium analysis of the pipe leachate 
was going to be repeated due to a discrepancy in the results compared to the total alpha results. 
The bulk density for the sludge sample as received was reported incorrectly in the summary table. 
Reanalysis of the acid leach of the tech smear BOPK78 was perfonned to resolve a question 

concerning a possible discrepancy between the total alpha and plutonium/americium results. 
Finally, a discrepancy was noted concerning the large difference between the 241 Am results from 
alpha counting and GEA. These results were recalculated after it was discovered that a digest 
factor was missing for the GEA results. Please replace the ten pages contained in Attachment 2 
of the WHC-9860237 with the pages contained in Attachment I of this letter. 

Additional analyte information was requested from the ICP analysis of the sump liquid sample. 
This information is contained in Attachment 2 of this Jetter. 

One further request concerned the lack of discussion in the referenced letter concefJUQ$ the PCB 
analysis. Upon ftinher examination of the reported results, it was determined that the information 
presented for the surrogate standards was misleading. For the surrogate standards. tetrachloro
m-xyiene and decachlorobiphenyl, the result expected for each column heading is the surrogate 
recovery for that analysis portion (i .e. standard. blank. sample. duplicate). For the columns 
headed "Standard %t. ~Blank" and "Result". the reported results are correct. However. the 
surrogate results presented in the columns headed "Duplicate". "Average" and MRPD%~ are 
mislabeled. The "'Duplicate" and •' . .\verage" columns give the measured and average 
concentrations of the surrogate standards. not the surrogate recovery for those portions. The 
''RPO%: column shows the surrogate recovery for the duplicate aliquot. not an RPD. 

A Division of Waste Management Federal Services. Inc. 
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WMH-9950233 

Furthermore, low surrogate recoveries (16.75% and 14.2%) were obtained for the tetrachloro-m
xylenc surrogate for the sample and duplicate aliquots of the liquid from the sump sample. 
Surrogate recoveries less than 50% arc not acceptable. The recovery for the laboratory control 
sample was good (98.25%) and the surrogate recoveries for dccachlorobiphenyl were good 
(>500/o recovery). 

Through previous experience it has been demonstrated that under conditions oflow pH (pH <1) 
and high concentration of nitrate ( as we have with the sump liquid), nitration reactions can occur 
with reactive surrogates such as tetrachloro-m-xylene or phenols. Several non-PCB peaks 
observed in the sample chromatograms are consistent with the formation of nitrated derivatives of 
the tetrachloro-m-xvlene. Since PCBs and decachlorobiphenyl do not react under such 
conditions, the low ~ecovery of the one surrogate .due to matrix reaction does not invalidate the 
reported results for the PCBs. 

If you have any questions, please call me at 373-4314. 

Very truly yours, 

R.. A Esc~ Project Coord~or 
Fac:ility Planning 
222-S Laboratocy 
Waste Management Laboratory 

ap 
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December 3, 1998 

J. H. Kessner , Program Manager 
Analytical Services 
Bechtel Hanford, Inc. H9-03 
Post Office Box 969 
Richland, Washington 99352 

Dear Ms. Kessner : 

A Wt.STE MAAAGEMENT COMPANY 

P .O. Box 700 
Richlanel. WA 99352--0700 

WMH-9860237 

FINAL REPORT FOR THE REDUCTION OXIDATION FACILITY (202- S) PLUTONIUM LOADOUT 
HOOD SAMPLES 

This letter serves as the final analytical summary report for the sludge, pipe 
and technical smear samples received from the 202-S Facility plutonium loadout 
(Pu loadout) hood. Analyses were performed in accordance with the "Letter of 
Instruc;ion for the Sample Analysis of the ~~e~~ction Oxidation Facility 
(202-S) Plutonium Loadout Hood, " which ·;s referenced in the attached 
narrative. The attachments provide the following information: 

Attach11ent 1 : · 
Attachment 2: 
Attachment 3: 
Attachment 4: 
Attachment 5: 
Attachment 6: 

Narrative 
Data Summary Report 
Sample Breakdown Diagrams 
Chain-of-Custody Forms 
Sample Disposition Records 
Analytical Report for Project 202-S Pu Loadout Hood Hexane 
Analysis - FRS-8016 

If you have any questions, please call me on 373-4314 . 

Sincerely , 

~all-
R. A. Esch, Project Coordinator 
Facility Planning 
222-S Laboratory 
Waste Management Laboratory 

amf 
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FINAL REPORT FOR THE REDUCTION OXIDATION FACILITY (202-S) 
PLUTONIUM LOADOUT HOOD SAMPLES 

This document is the final analytical summary report for the analysis of samples from the 
Reduction Oxidation (REDOX) Facility (202-S) plutonium loadout (Pu Loadout) hood. The 
222-S Laboratory received eight samples ( one sludge from the sump, one piece of process pipe 
and six technical smears) from 202-S between August 25 and August 31, 1998. Analyses were 
performed in accordance with the Letter of Instruction for the Sample Analysis of the Reduction 
Oxidation Facility (202-S) Plutonium Loadout Hood (LOI) (McGuire 1998) and the Sampling 
and Analysis Plan for the REDOX Plutonium Loadout Hood (SAP) (DOE/RL 1998). The 
analytical results are included in the Data Summary Report (Attachment 2). 

This project was split into two sets of analyses to be performed during fiscal year 1998 and fiscal 
year 1999. Specific information for which analyses to perform for each part of the project was 
provided in the Letter of Instruction for Fiscal Year 1998 REDOX (202-S) Plutonium Loadout 
Hood Sample Analysis (McGuire 1998a). Changes to sample handling and analysis were 
transmitted to the laboratory by means of the sample disposition records (SDR), which are 
included in Attachment 5. 

Appearance and Sample Handline: 

Attachment 3 is provided as a cross-reference for relating the customer identification numbers to 
the 222-S Laboratory sample numbers and the portion of sample analyzed. The samples were 
prepared as described below. 

BOPC22-process vessel pipe. The piece of pipe was 21.4 cm in length with an inside diameter 
of2.6 cm and an outside diameter of 3.5 cm. Although there appeared to be a light coating of 
brown material and metal filings on the interior of the pipe, there were not enough solids in the 
pipe to obtain a subsample by scraping the interior. Therefore, the interior of the pipe was 
leached with a 2M concentration of trace metal grade nitric acid (density of acid= 1.05 g/mL). 
A SOR was received for concurrence of this deviation. 

A rubber stopper was placed in one end of the pipe. Approximately l 03 mL of acid was added 
and a second stopper was inserted into the other end of the pipe. The pipe was allowed to stand 
with the acid for 22 - 23 hours. The liquid was transferred to a pre-weighed sample jar and the 
jar with the acid was weighed. The process was repeated with a second acid aliquot of 
approximately 97 mL. 
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The final weight of acid was 207 .95 g. The final volume of 198 mL was calculated by correcting 
for the density. The pipe was too heavy to weigh on any of the conventional laboratory balances, 
which have a maximum capacity of 500 g. Therefore, an estimated weight of0.6 kg was 
determined by placing the bag containing both the pipe and paper towel used for padding on the 
large scale that is used for weighing large waste drums. 

The entire volume of acid was submitted for analysis. The results were reported as µg/mL or 
µCi/mL of leachate. 

BOPC23 - sludge from the sump. This sample was described on the chain-of-custody form as 
sludge but was actually about 40 mL of slurry that contained about 40% - 50% settled solids. At 
first the entire sample appeared to be very dark green-blue in color. However, after allowing the 
solids to settle, when the bottle was carefully tipped it was apparent that the solids were green
blue and adhered to the side of the sample jar. The liquid alone was actually redder in color. 

Since the sample contained a significant amount of liquid, a SDR was received requesting that 
the sample be centrifuged to separate the solid and liquid. There was 25.7% centrifuged solids 
by volume. The bulk density of the entire slurry sample was 1.54 g/mL, the centrifuged solid 
portion was 1.55 g/mL and the liquid density was 1.53 g/mL. The two portions were analyzed 
separately. 

Following centrifugation the solids appeared to be a mixture of various sizes of sand-like 
material. Most of the solid had a fine texture and was tan in color. There were some solids that 
had a "salt & pepper" appearance and there were also some coarser textured solids that had a 
very dark green color . The solids were stirred to homogenize prior to subsampling for analysis. 

Technical smear media 

The sample preparation prior to analysis was identical for each of the following six samples: 

BOPC24 - technical smear from the floor of the hood. 
BOPC25 -technical smear from the Tank El 6. 
BOPC26 - technical smear from Tank E2 l . 
BOPC27 - technical smear from Tank E 19. 
BOPC28 - technical smear from Tank E 17. 
BOPK78 - technical smear of the leak from L-16. 

An acid digest was performed to leach any radionuclides from the filter media. One aliquot was 
prepared for each sample by using all filters from each sample's container. The final volume of 
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each sample aliquot was 50 mL. Although the results in Attachment 2 are reported as µCi/g, the 
data were corrected for the total sample volume and, therefore, the results reflect the total µCi per 
sample. 

Analytical Results Summary 

The data summary report included as Attachment 2 presents the analytical results. 

In this table, the aliquot class (A#) column indicates the type of preparation performed prior to 
analysis. An "A" indicates the acid digestion of the centrifuged solid, a "D" the acid dilution of 
the sludge liquid, a "C" the acid digestion of the liquid from the Toxicity Characteristics 
Leachate Procedure (TCLP) extract, a "W'' the water digest of the centrifuged solid and a blank 
indicates that the sample was analyzed directly. 

The LOI (McGuire 1998) requested that all non-radionuclide analyses, with the exceptions of pH 
and physical measurements, be analyzed using SW-846 methods. The procedures used by the 
222-S Laboratory are considered SW-846 equivalent. Deviations are made to accommodate 
smaller sample siz.es for handling samples with radionuclides present. 

Quality Control (QC) 

A standard and blank was analyzed with every batch. One duplicate analysis was perfonned per 
matrix. 'That is, the centrifuged solid and the liquid from the sludge were analyzed in duplicate. 
For all other samples, only a single sample portion was analyzed. 

The standard recoveries were all within the acceptance limits of the methods. The relative 
percent difference (RPD) between sample and duplicate analyses were all less than 20% except 
for neptunium-237 {237Np) on the centrifuged solid (RPO= 100%) and oxalate ~66.2%) on the 
liquid from the sump sludge. No reanalysis was perfonned because the results for both analytes 
were only about two times the detection limit, where the precision of the analysis is poor. In 
both analyses, the largest possible sample size was used and a reanalysis would not likely 
improve the quality of the results. 

The standard results that were reported for the mercury and inductively coupled plasma (ICP) 
analyses for the Toxicity Characteristics Leachate Procedure (TCLP) reflect the recovery of a 
certified standard that went through the leaching process. Mercury, barium, chromium and lead 
all had low recoveries for this standard. The instrument control standard recoveries for these 
analytes were all within the acceptance limits of the procedures. Since the analysis of a leached 
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standard was not required, and there was insufficient solid to repeat the TCLP extraction, no 
reanalysis was performed. 

Detection Limits 

The LOI (McGuire 1998) requested that the laboratory meet the detection limits (DLs) listed in 
the SAP (DOE/RL 1998) whenever possible. If sample conditions prevented the achievement of 
the DLs, the laboratory was requested to meet the target practical quantitation limits (PQLs) 
provided in the LOI (McGuire 1998). In most cases, the DLs and or the PQLs were met. 

Certain detection limits were not met due to dilutions required because of high concentrations of 
other analytes in multielemem methods: plutonium-238 (238Pu) and curium-243/244 (2431244Cm) in 
the Pu/Americium analysis, nitrite and phosphate in the ion chromatography (IC) analysis and 
lead and selenium in the ICP analysis. Sample reanalysis was not performed because the sample 
size is limited by the concentration of the prominent analyte and, therefore, the detection limit 
cannot be improved. 

For the pipe leachate, the detection limit reported for cesium-137 ( 137Cs) was l.6le-06 µCi/mL. 
The requested PQL was l .0e-06 µCi/mL. A larger sample size could have been used, but since 
the reported detection limit was only slightly higher than the PQL, no reanalysis was performed. 

The plutonium, americium and curium detection limits for the pipe leachate were all several 
orders of magnitude above the PQLs listed in the LOI (McGuire 1998). Comparing the results to 
the total alpha result, it was clear that the cause for the high detection limit was a small sample 
size. Since this was discovered so close to the project due date, these results were reported. 
However, a reanalysis using a larger sample size will be performed. The results of the reanalysis 
will be reported in a separate letter report. 

Holding Times 

The SW-846 holding times were met for all analyses except for mercury analysis of the TCLP 
extract (28 days from extraction), pH (24 hours), nitrate, and nitrite (48 hours). The holding 
times for pH, nitrate and nitrite were missed because of the special handling required due to the 
high alpha concentration in the samples. The TCLP extraction and a preliminary analysis were 
performed within the required 28 days for Hg, but a reanalysis was required due to QC failures. 
Because of delays due to instrument failure and equipment relocations. the reanalysis was 
performed 60 days after the extraction. missing the holding time of 28 days. Since the average 
reported result of 5.50 µg/mL mercury exceeds the regulatory level of0.2 µg/mL. the procedure 
states that exceeding the holding time will not invalidate the characterization. 
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1 he methods discussed below had discrepancies or anomalies that warranted funher discussion. 

Asbestos Analysis 

Asbestos analysis was requested for the solid from the sump sludge. The analysis is typically 
performed on solid residue remaining after acid digestion. Since there were no visible solids 
after acid digestion, this analysis was not performed. 

Inductively Coupled Plasma/Mass Spectrometrv (ICP/MS) 

The ICP/MS analysis for actinides was requested in addition to the radionuclide analysis on the 
sludge sample aliquots and the leachate from the process pipe. For the technical smears, the LOI 
(McGuire 1998) requested only ICP/MS analysis for the actinides. However, the instrument was 

out-of-service for several weeks, and there was insufficient time to run the analysis prior to the 
report due date. A SDR was received for concurrence to omit the analysis. 

Acid Dilutions 

There was insufficient liquid available from the sludge sample to perform all of the requested 
analyses on the direct sample. Therefore, a ten-fold acid dilution was performed prior to the ICP 
and radionuclide analyses. 

T oxicitv Characteristics Leachate Procedure (TCLP) 

Because of the limited amount of solid available, only I gram of sample was extracted for 
analysis. The normal sample size used by the laboratory is IO grams. A SDR was received to 
allow this deviation. Although not required by the procedure, a certified stand~d was digested 
and analyzed with the samples. 

Cadmium (Cd), chromium (Cr) and mercury (Hg) were all leached at concentrations above the 
regulatory levels. The average Hg result was 5.50 µg/mL, the regulatory level is 0.2 µg/mL. 
The average Cd result was 4.49 µg/mL. the regulatory level is 1.0 µg/mL. The average Cr result 
was 439 µg/mL. the regulatory level is 5.0 µg/mL. 
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The liquid portion of the sludge sample had a very high concentration of Hg. A 0.1-mL sample 
size gave a response that was well above the calibration range. Replicate dilutions were made on 
the digested duplicate aliquot. The two results were reported as sample and duplicate in the Data 
Summary Report. For additional information, and to check for interferences, post-digestion 
spike and post-digestion spike duplicate analyses were performed using two more dilutions of the 
digested duplicate aliquot. The spike recoveries were 83.2% and 96.7%, respectively. These 
results are reported in the raw data. The acceptable spike recoveries indicate that there were no 
spectral interferences causing the high results for this sample. 

Hexone Analvsis 

Duplicate portions of the liquid and centrifuged solid from the sump sludge were sent to the 
Special Analytical Services (SAS) laboratory for hexone analysis. Duplicate analysis could not 
be performed because of unexpected clogging of the purge system. A separate narrative is 
provided in Attachment 5, which further discusses the results and discrepancies. 

Total Alpha/Total Beta (AT/fB) Analvsis 

When the total alpha (A1) results are compared to the sum of the alpha emitters, there appears to 
be a discrepancy since the AT results are typically lower than the sum. However, the difference 
may be attributed to the geometry of the flood mount used for the AT and/or attenuation due to 
possible solids on the AT mount. 

When comparing the total beta (TB) results to the sum of the beta emitters, the TB results are 
biased high. It was found that the high concentration of alpha emitters in the sample causes 
"cross talk", giving a false high beta result. To eliminate this problem in the strontium-90 (90Sr) 
analysis, repeated nitric acid and hydroxide precipitations were performed to rtrnove the alpha 
emitters from the sample prior to mounting for the beta counting. 
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Table l lists the analytical procedures used for perfonning the analyses for this project. 
Abbreviations for analyses are defined in the-table notes. 

Analysis 

•4 Senled Solids 

Bulk Density 

pH 

ICP 

IC 

He 

Total Alpha 

TOIIII Beta 

Alplla Energy Anal~·sis 

GEA 

241 Am. 243124-tcm 

237Np 

HCXOl!c 

PCB 

Table l: Analytical Procedures 
Preparation 
Procedure 

Inorganic Analyses 
OiRCI Analysis 

Direct Analysis 

Direct Analysis 

Liquid - Acid Dilulion 

. Shadge • TCLP Extrxt and Acid Digest 

Liquid - DiRCI AAalysis 

Sludge - WII.U Digest 

Liquid - DiRcl Anal)'lis 

Sludae • TCLP Eiuract ad Direct Analysis 

Radionuclide Analyses 
Liquid - Acid Dilution 111d Direct Analysis 

Shadac and Tech Smears. Acid digest 

Liquid - Acid Dilution and Direct Analysis 

Sludge and Tech Smears • Acid dilffl 

Liquid - Acid Dilution 

Liquid - Acid Dilutioa and Direct Analysis 

Sludge a,d Tech Smears· Acid digest 

Liquid - Acid Oihatioa and Direct Analysis 

Sludge 111d Tech Smears· Acid digest 

Liquid - Acid Dillllion and Direct Analysis 

Shadac and Tech Smears· Acid digest 

Liquid- Acid Dilution and Dired Analysis 

Sludge and Tech Smears. Acid digest 

Liquid - Acid Dilution and Direct Analysis 

Shad&c and Tech Smears· Acid di;esa 

Organic Analyses 

Direct Analysis 

Extraction 

C-11 

Analysis 
Procedure 

LA•Sl9-ISI Rev. f.() 

LO-160-103 Rev. 0-0 

LA-212-106 Rev. C-2 

LA·SOS--161 Rev. C-3 

LA-533-I0S Rev. f.() 

LA-325-104 Rev. E..O and £.I 

LA·32S-106 Rev. A..0 forTCLP 

LA-SOS-IOI Rev. G--0 

LA-SOS. JOI Rev. G--0 

LA-508-101 Rev. G--0 

LA-548-121 Rev. F.O 

LA·220-l01 Rev. £.; 

LA-9S3-104 Rev. 8.0 

LA-9S3-104 Rev. 8.0 

LA-933-141 Rev. H•2 

EPA SW-846 medtods 1260B. 
S0308 and 80008 

LA·S23-136 Rev. A•I 



,. 

Acid dilution procedure-LA-SOS-ISi Rev . .E-0 
TCLP cxnction procedure · LA-544-134 Rev. 8-0 
Acid dicest procedure for TCl.P extnlCl • LA-SOS-l 64 Rev. 8-0 
Acid di@ell procedwc far~. LA-SOS-163 Rev. B-0 
Wa,,:,: dii;cst procedure - LA-504-l O I Rev. f-0 
PCB Liquid .Extracaion - LA-523-l IS Rev. 8-0 
PCB Solid .Extraction - LA-523-131 Rev. A-2 

Abbreviations: 

ICP 
IC 
Hg 
GEA 
90sr 
241Am 

= inductively coupled plasma spectrometry 
= ion chromatography 
= mercury 
= gamma energy analysis 
= strontium-90 
= americium-241 

References 
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= curium-243/244 
= plutonium-238, 

plutonium-239/240 
= neptunium-237 
= polychlorinated biphenyls 
= toxicity characteristics 

leachate procedure 

McGuire, J. J., 1998, Letter of Instruction for the Sample Analysis of the Reduction Oxidation 
Facility (202-S) Plutonium Loadout Hood, (Letter number 054016 to J. L. Jacobsen, 
dated July 24 ), Bechtel Hanford, Inc., Richland WA 99352. 

McGuire, J. J., 1998a, Letter of Instruction for Fiscal Year 1998 REDOX (202-S) Plutonium 
Loadout Hood Sample Analysis, (Letter number CCN: 060307 to J. L. Jacobsen, dated 
September I 0), Bechtel Hanford. Inc., Richland WA 99352. 

DOE/R.L, 1998, Sampling and Analysis Plan for the REDOX Plutonium Loadout Hood, 
DOE/RL-97-75, Rev. 0, United States Departtnent of Energy, Richland, WA 99352. 
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CORE NUHBiR: n/a 
SEGMENT#: BOPC22 

SEGMENT PORTION· Acid Leachate 

Sarmle# RA# Analyte Unit 
S98"000315 Mercury by CVAA <PE> with FIAS ua/ml. 
S98H000315 Strontlum-89/90 H1gh Level UCl/ml 
S98"000315 Pu-239/240 by TRU·SPEC Resin UCi/mL 
S98"000315 Pu-238 DY Ion Exchanae UC /n.. 
S98"000315 Np237 by TTA Extraction UC /n.. 
S98"000315 D CachhJn•ICP·Acid Oil. ua,ml 
S98M000315 D Chromium•ICP·Acid Oil. ua,ml. 
S98H000315 D lron·ICP·Acid Oil. ua,mt,. 
S98M000315 D Nickel· ICP·Acid DI I. ua/ml 
S98M000315 D lead•ICP·Acld Dll. ua/n. 
S98M000315 Cobal t·60 by GEA UCI ml 
S98"000315 Antimony• 125 DY GEA UC I Ill 
S98"000315 Cesh.m-134 by GEA UCI ml 
S98M000315 Cesium· 137 bv GEA uCi 'ml 
S98M000315 Eurooium·152 by GEA UCI 1ml 
S98M00u.l1:> Eurnnium-154 bv GEA UCl/ml 
S98"000315 Europlum-155 bv GEA UC i/ml 
S98M000315 Radlum-226 bv GEA UCi/ml 
S98M000l15 Actlnium·228 bv GEA UC I/ml 
S9BM000315 Americilai-241 bv GEA uC 1/ml 
S98M000315 Am-241 by Extraction uC1/n. 
s98M000315 cm-243/244 by Extraction UCi/mL 
S98"000315 Aloha in l iauid SA111r>les UCi/ml 
S98M000315 Beta in Linuid Sarmlea UCl/llll. 

(j 
I -""" 

Data Sunmary Report 
PU LOADOUT 

Standard X Blank 
98.20 <5.00e·03 
101.9 <1.32e-07 
117.9 <l.29e·04 

n/11 <l,29e·04 
63.64 <2.62e·05 
100.8 <5.00e-03 
98.40 <1.00e-02 
97.60 <5.00e-02 
98.40 <2.00e-02 
99.80 <1.00e·01 
111.2 <7.91e· 07 

n/a <1.86e·06 
n/a <6.02e-07 

105.2 <1.63e·06 
n/a <1.27e-06 
n/a <2.06e·06 
n/11 <1.63e·06 

. n/a <1.24e•05 
n/11 <3.21e·06 
n/a <7.62e·06 

99.12 <6.11e·04 
n/a <6.11e·04 

90.00 <1.87e·05 
104.5 <1.15e·04 

Result 
<0.010 

9.65e·OS 
2.65e·01 

<1.0Be-02 
1.66e·05 

<5.00e·03 
9.610 
42.80 
12.50 

<1.00e•01 
<7 .06e·07 
<1.90e·06 
<5.92e·07 
<1.61e·06 
<1.79e·06 
<1.83a·06 
<2.80e·06 
<1.26e-05 
<3.45e·06 
1 .05e·02 
1.03e·02 

<1.32e-03 
2.15e·01 
7.44e·03 

Page: 

Duolicate Average RPO X Sek Rec X Oet Limit Count ErrX 
n/11 n/11 n II n/11 .OOe-02 n/a 
n/a n/11 n II n/11 , .14e·07 2.11E+OO 
n/11 n/11 n a n/a .10e-02 1.58E+OO 
n/11 n/a n'a n/11 .1oe-02 1.00E+02 
n/11 n/8 n a n/11 2.80e·OS 1.02E+02 
n/11 n/11 n/a n/a 5.00e-03 n/a 
n/a n/11 n/11 n/a 1.00e·02 n/a 
n/a n/a n a n/a 5.00e-02 n/a 
n/a n/a ma n/a 2.00e-02 n/a 
n/a n/a n/a 1.00e-01 n/a 
n/a n/a n/a n a 7.06e·07 n/a 
n/a n/a n/a n a 1.90e-06 n/a 
n/a n/a n/a n a 5.92e·07 n/a 
n/a n/a n a n a 1.61e-06 n/11 
n/a n a n a 1. 79e·06 n/a 
n/a n a n II n, a 1.83e·06 n/a 
n/a n/11 2.80e·06 n/a 
n/a n a n/11 1 .26e-05 n/a 
n/a n/11 n/11 n/11 3.45e·06 n/a 
n/a n/a n/a n/a n/a 0.630 
n/a n/a n/a n/11 1.00e-03 2.76E+OO 
n/a n/a n/a n/11 1.00e-03 1.00E+02 

2.15e·01 2.15e-01 0.00 n/11 4.51e·05 7.16E·01 
7.37e· 03 7.41e·Ol 0.95 n/a 1.25e·04 3.16E+OO 
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A-0002·1 

' 

CORE NUMBER: n/a 
SEGMENT#: BOPC23 

SEGMENT P ORTION: Centrl u e So I · t d l "d 

n 
I -VI 

Samle# 
S98M000308 
S98M000308 
S98M000l08 
S9BM000308 
S9BM000308 
S98M000308 
S98M000308 
S98M000308 
S98H000308 
S98H000309 
S98M000310 
S98H00Dl10 
S98H000310 
S98H000310 
S911H000310 
S98M000310 
S98H000310 
S98M000311 
S98M000311 
S9814000311 
S98H000311 
S98M000311 
S98H000311 
S98H000311 
S98H000311 
S98H000311 
S98M000311 
S98M000311 
S98H000311 
S98H000311 
S98M000311 
S98M000311 
S98H000311 
S98H000311 
S98M000311 
S98H000311 
S98H000311 
S98H000311 
S98M000311 
S98H000311 
S911H000312 
S98MOOOl13 
S911H000313 
S98M000313 

RA# 

\I 
\I 
\I 
\I 
\I 
\I 
\I 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

C 
C 
C 

Analvte 
Aroclor-1016 
Aroclor-1221 
Arocl or· 1232 
Aroclor -1242 
Aroclor· 1248 
Aroclor-1254 
Aroclor· 1260 
Tetrachloro· m·xvlene Surr 
DecachlorobiDhenYI Surr 
Mercury bv CVAA <PE> with FIAS 
Fluoride·IC·Olonex 4000/4500 
Chloride·IC·Olonex 4000/4500 
Nltr1te·IC · Oionex 4000/4500 
Nitrate bv IC·Oionex 400014500 
Phosohate·IC·Dlonex 4000/4500 
Sulfate bv IC· Olonex 4000/4500 
Oxalate·IC·Dlonex 4000/4500 
Stronti1.111•89J90 Hiah Level 
Pu-239/240 bv TRU·SPEC Resin 
Pu-238 bv Ion Exchanae 
No237 bv TTA Extract Ion 
C11dn11um ·ICP·Acid Dlaest 
Chromium ·ICP·Acid Dlaest 
Iron ·ICP·Acid Olaest 
Nickel ·ICP·Acid Diciest 
Lead ·ICP·Ac1d Diaest 
Cobalt·60 by GEA 
Antimonv-125 bv GEA 
Ces11.111·134 bv GEA 
Cesh111·137 bv GEA 
Eurooium-152 bv GEA 
EuroDll.lll·l)t+ bY GEA 
Euro0i1.111·155 bv GEA 
Radi1.111·226 bv GEA 
Actini1.111·228 bv GEA ,. 
Americi1.111·241 bv GEA 
Am-241 bv Extract ion 
Cm-243/244 bv Extraction 
Alr:iha of Digested Solid 
Beta of Solid Sarnrile 
Mercury bv CVAA (PE) with FIAS 
S1 Iver · ICP·TCLP Diaest·Liauld 
Arsenic ·ICP·TCLP Dlaest·Lia 
Barillll ·ICP·TCLP Dlaest·LICI\Jld 

Unit 
ua/l(a 
lun/l(a 
ua/lCa 

luft/lCa 
1 .. ,.1,ca 
ua/Ka 

lua/Ka 
X Recoverv 
X Recoverv 
•~/a 
U!I/Q 
ua/a 
ua/a 
ua/a 
ua/a 
ua/a 
ua/a 
UCl/a 
uCl/a 
uCl/a 
uCl/11 
u11/a 
UCl/11 
ua/a 
ua/o 
ua/o 
UCi/a 
UC1/a 
UCila 
uC1/a 
UCl/11 
uC1/a 
UCi/a 
uCl/11 
UC1/a 
UC1/a 
UCl/a 
uCl/a 
uCi/a 
UCi/a 
ua/llll. 
ua/llll. 
U!l/1111.. 
ua/111L 

Data SU11111ary Report 
PU LOADOUT 

Standard X Blank 
n/a <330.0 
n7a dJO.O 
n/a <330.0 
n/a <330.0 
n/a <130.0 

97.50 <330.0 
n/a <330.0 

64.25 60.00 
93.75 64.25 
99.60 <5.00e· O~ 
108.3 <1.20e·02 
107.4 1.20e·02 
101.3 5. 19e·01 
105.2 2.00e-01 
102.2 <1.20e·01 
103.9 <1.38e-01 
106.4 <1.0§e-01 
104.8 8.24e-M 
108.9 <5.94e-01 

nta <5.94e-01 
73.16 <4.14e·01 
91.60 <5.00e-O'f 
92.00 <1.00e·02 
92.20 <5.00e·02 
90.20 <2.00e· 02 
88.60 <1.00e·01 
106. 1 <2.26e·D4 

n/a <6.86e-04 
n/a <2.1011·04 

102.6 <2.16e·04 
n/11 <~.30e-04 
n/a <7.41e·04 
n/a <3.90e·04 
n/a <5.27e·03 
n/a <1.39e·01 
n/a <1.1Ae·04 

83.04 <1.010 
n/a <1.010 

95.56 <2.92e·03 
ln'i.5 <1. 74e·02 
7.37 1.17e-04 

94.00 S.39e· 02 
89.58 <1.00a·01 
70.26 <5.00e·02 

Page : 2 

Result D•onl icate Averaae RPD X Sok Rec X Det Limit Count ErrX 
<3.30e+02 <3.08e2 n/a n/a n/a 330.0 n/a 
<1.30e+02 <1.08e2 n/a n/a n/a 330.0 n/a 
<3.30e+02 <3.08e2 n/a n/a n/a ·nn.o n/a 
<3.30e+02 <3.08e2 n/a n/a n/a 330.0 n/a 
<1.10e+02 <3.08e2 n/a n/a n/a 330.0 n/a 
2.21e+02 5?9.0 400.0 89.5 n/a 330.0 n/a 

<3.30e+02 <3.08e2 n/a n/a n/a 330.0 n/a 
66.90 2.64e+03 1.35e+03 70.8 n/a 1.000 n/a 
"14.87 3.92e+03 2.00e+03 105 n/a 1.000 n/a 

1.19e+02 120.0 119.5 0.84 n/a 10.60 n/a 
1.71e+02 189.0 179.8 10.0 n/a 97.05 n/a 
3.61e+03 3.68e+03 3.65e+03 1.92 n/a 137.5 n/a 

<8.73e+02 <8.61e2 n/a n/a n/a 873 . 3 n/a 
~.~Je+05 3.49e+05 3. 51e+05 1.14 n/a 1.12e+03 n/a 
<9.70e+02 <9.57e2 n/a n/a n/a 970.5 n/a 
7.83e+04 8.60e+04 8.21e+04 9.37 n/a 1. 12e+03 n/a 
1.37e+03 973.0 1.17e+03 33.9 n/a 849.1 n/a 
3.47e·04 4.06e·04 3.76e·04 15.7 n/a 1.14e·04 2.94E+01 

77.10 81.40 79.25 5.43 n/a 3.400 1.62E+OO 
< 3.400 <3.79E+O n/a n/a n/a 3.400 5.54E+OO 
2.20e·02 7.33e-03 1.47e·OZ 100 n/a 9.00e-03 2. 74E+01 
1 .47e+02 146.0 146.5 0.68 n a 2.020 n/a 
1 .63e+04 1.60e+04 1.62e+04 1.86 n a 4.020 n/a 
2.29e+04 2.22e+04 2.26e+04 3. 10 n a 20.20 n/a 
2.S2e+02 250.0 251.0 0.80 n II 8.040 n/a 

41.50 41.10 41.30 0.97 n,a 40.ZO n/a 
<2.61e·04 <2.31e-4 n/a n/a n/a 2.61e·04 n/a 
<6.88e-04 <7.11e-4 n/a n/a n/a 1.00e·03 n/a 
<2.24e·04 <2.Zle-4 n/a n/a n/a 2.24e·04 n/a 
2.82e-03 2.39e·03 2.60e·03 16.5 n/a n/a 12.8 

<S.97e-04 <6.10e-4 n/a n/a n/a 1.00e-03 n/a 
<8.11e-04 <7.92e·4 n/a n/a n/a 1.00e-03 n/a 
<5.93e-04 <6.03e-4 n/a n/a nla 1.00e-03 n/a 
<5.43e-03 <-S-.35e·3 n/a n/a n/a 5.00e-03 n/a 
<1.44e-03 <1.38e-3 n/a n/a n/a 1.00e-03 n/a 

8.934 9.080 9.007 1.67 n/a n/a 0.100 
10.20 10.60 10.40 3.85 n/a 1.070 2.62E+OO 

< l.070 <1. 17E+O n/a n/a n/a 1.070 1.00E+02 
69.10 70.80 69.95 2.43 n/a 6.00e-03 4.84E·01 
7.490 7.770 7.630 3.67 n/a 1,80e·02 1.17E+OO 
5.310 5.690 5.500 6.91 105.9 2.30e·04 n/a 

<1.67e-01 <1.67e· 1 n/a n/a n/a 1 .67e-01 nla 
< 1.670 <1.67e0 n/a n/a n/a 1 .670 n/a 
<8.1~e-01 <8.33e-1 n/a nta n/a 8.33e•01 n/a 
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' 
Samote# 
S98H000313 
S98H000313 
S98M000313 
S98M000313 

RA# 
C 
C 
C 
C 

L . "d L. ' d IOUI ; IOUI 

n 
l .... 
°' 

Samele# 
S9814000296 
S98H000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S911M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000296 
S98M000298 
S98M000298 
S98M000298 
S98M000Z98 
S98"000302 
S98"000302 
S98M000302 
S98M000302 
S98M000302 
S98M000302 
S98H000302 
S98M000302 
S98M000303 
S98M000303 
S98H000303 
S98M000303 
S98M000303 
S98M000l03 
S98M000303 
S98M000303 

RA# 
D 
D 
0 
D 
D 
D 
0 
0 
0 
D 
D 
0 
D 
D 
D 
D 
D 
D 
D 
D 
D 
0 
D 

Analvte 
Cadnlun · ICP·TCLP Diaest-Lia 
Chromiun - ICP·TCLP Dlaest·Lia 
Lead -ICP- TCLP Dlaest·Liauld 
Seleniun - ICP·TCLP Di11est-Lia 

Analvte 
Strontlun-89190 Hiah Level 
Pu-239/240 bv TRU·SPEC Resin 
Pu-238 bv Ion Exchanae 
Np237 bv TTA Extraction 
Cadmiun-lCP-Acfd Dil. 
Chromium-lCP·Acid Oil. 
Jron·ICP·Acid Oil. 
Nickel-lCP-Acid Oil. 
Lead·ICP-Acld Oil. 
Cobalt·60 bv GEA 
Antimonv-125 bv GEA 
Cestun-134 bv GEA 
Cesium-Br bv GEA 
Euroolun-152 bv GEA 
Eurooium-154 bv GEA 
Europiun-155 bv GEA 
Radium·226 bv GEA 
Actinlun-228 bv GEA 
Americ11.111-241 hv GEA 
Am-241 bv Extraction 
cm-2431244 DV Extraction 
Aloha in Lira•id Sanonles 
Beta in Liauid S,_.,les 
Pu 239/240 X bv AEA 
Pu 238/ All 241 X bv AEA 
Aloha in L in111d S_,les 
Beta in L iau1d S,.,....les 
Mercurv bv CVAA (PE) with FIAS 
Fluorlde· IC-Dlonex 400014500 
Chloride-lC-Oionex 4000/4500 
Nitrite- IC - Oionex 400014500 
Nitrate bv IC-Dionex 4000/4500 
Phosohate·IC·D1onex 4000/4500 
sulfate bv IC-Olonex 4onn,4soo 
Oxalate·IC-Oionex 4000/450 
Aroclor-1016 
Aroctor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Tetrachloro· m-xvlene Surr 

Unit Standard X Blank 
un/ml 93.70 <5.00e•03 
ua/ml 37.66 <1.00e-02 
lun/ffll. 78.35 <1.00e-01 
ua/ml 93.30 <1.00e-01 

Unit Standard X Blank 
UC /1111.. 104.8 <1.08e-05 
uCl/n. 111.6 <2.94e·01 
uC i/ml. n/a <2.94e-01 
uCl/mL 72.73 1.ooe-03 

l11n/ml. 100.8 <5.00e-OJ 
ua/ml. 98.40 <1.00e-02 

I, on/ffll 97.60 <5.00e-02 
lun/ml 98.40 <2.00e-02 
un/mL 99.80 <1.00e-01 
uCi/lll. 107.2 <8. 14e·06 
ue, 1111L n/a <2.25e·05 
uCl/ml n/a <6.81e· 06 
uCflml 103.4 <1.76e-05 
uCi/ml n/a <l.54e·05 
uCt/ml n/a <2.41e·05 
UCi/n. n/a <1.96e·05 
UC /ml n/a <1.27e·04 
UCi/nt. nia <4.~e-05 
UC /ml n/a <4.50e-05 
uCl/ml 78.86 <4.70e·01 
UCI /ml n/a <4.70e-01 
uCl/ffll 97.78 <2.11e-03 
uCl/ffll 109.6 <9.35e·03 

" n/a n/a 

" n/a n/a 
uCl/mL 88 . 89 <3.02e-03 
UCI /mL 102.5 <1.18e·02 
uq/ml 98.20 <5.00e-03 
lun/ffll. 100.2 <1.20e-02 
ua/ml 101.3 <1.70e·02 
11n/ffll 98.71 <1.08a-01 
ua/ml 104.6 <1.39e-01 
11n/ffll 98.89 <1.20e·01 
UQ/ml. 100.1 <1.38e-01 
11nlllll. 101. 7 <1.05e-01 
ua/L n/a <6.00e-01 
ua/L n/a <6.00e-01 
ua/L n/a <6.00e-01 
UIIIL nia <6.00e-01 
ua/L n/a <6.00e-01 
lun. L 98.25 <6.00e-01 
ua. L n/a <6.00e-01 
X Recoverv 63.00 55.50 

Pn9c: 3 

Result D•nl icate Average RPD" Sok Rec X Det Limit Count Err¾ 
4.320 4.660 4.490 7.57 n/a 8.30e·02 n/a 

4.22e+02 456.0 439.0 7.74 n/a 1.67e-01 n/a 
< 1.670 <1.67e0 n/a n/11 n/a 1.670 n/a 
< 1.670 <1.67e0 n/a n/a n/a 1.670 n/a 

Result Dunt icate Average RPD X Spk Rec" Det Limit Count ErrX 
2.92e•04 2.98e-04 2.95e-04 2.03 n/a 2.74e-05 1.52E+01 

12.90 12.80 12.85 0.78 n/a 7. 67e•01 1.94E+OO 
<7.67e·01 <7.80E·1 n/a n/a n/a 7.67e-01 7.68E+OO 
<1.84e-04 <1.46E-4 n/a n/a n/a 2.80e· 04 3.16E+02 
2.44e+02 251.0 247.5 2.83 n/a 2.550 n/a 
2.l3e+04 2.38e+04 2.36e+04 2.12 n/a 5.100 n/a 
5.01e+02 515.0 508.0 2.76 n/a 25.50 n/a 
'l.86e+02 398.0 392.0 3.06 n/e 10.20 n/a 

< 51.00 <5. 10e1 n/a n/e n/a 51.00 n/a 
<9.40e·06 <8.10e·6 n/a n/a n/e 9.40e·06 n/a 
<4.18e·05 <4.21e·5 n/a n/a n/a 4. 18e-05 n/11 
<9.75e-06 <1.00e-5 n/a n/a n/a 9.75e-06 n/a 
1.38e-03 1.35e·03 1.36e-03 2.20 n/a n/a 3.13 

<1.42e-04 <1.44e-4 n/a n/a n/a 1.42e-04 n/a 
<2.49e·05 <2.23e·5 n/a n/a n/a 2.49e-05 n/a 
<4.54e-04 <4.63e-4 n/a n/a n/a 4.54e·04 n/a 
<3.fie-04 <3.82e-4 n/a n/a nla 3. 7le-04 n/a 
<°J :-one- O'> <4.1le·5 n/a n/a n/a 3.90e·05 n/a 

12.40 12.60 12.50 1.60 n/a nla 0.0500 
11.40 11.30 11.35 0.88 n/a 9.28e-01 2.19E+OO 

<9.28e·01 <9.24E-1 n/a n/a n/a 9.28e-01 1.00E+02 
24.30 25.20 24.75 3.64 n/a 3.00e-03 6.01E·01 
2.800 2.no 2.785 1.011 n/a 1.30e-02 1.43E+OO 
49.00 n/a n/a n/a n/a 8 .00e-15 n/a 
51.00 n/a n/a n/a n/a 8.00e-15 n/a 
23.90 n/a n/a n/a n/a 5.00e-03 9.03E · 01 
4.700 n/s n/a n/a n/a 2.ZOe-02 I .64E+OO 

1.46e+02 150.4 148.0 3.24 n/a 20.00 n/a 
2.03e+02 218.0 210.3 7.13 n/a 122.4 n/a 
4.68e+03 4.99e+03 4.83e+03 6.41 n/a 173.4 n/a 

<1.10e+Ol <1.10e3 n/a n/a n/a 1.10e+03 n/a 
4.44e+05 4.46e+05 4.45e+05 0. 45 n/a 1.42e+03 n/a 

<1.22e+03 <1.22e3 n/a n/a n a 1.22e+03 n/a 
5.60e+04 5.87e+04 5. 74e+04 4. 71 n,a 1.41e+03 n/a 
1.98e+03 3.94e+03 2.96e+03 66.2 n/a 1.07e+03 n/a 

< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 
< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 
< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 
< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 
< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 

"i7.10 58.60 57.85 2.59 n/a 60.00 n/a -N 
< 60.00 <6.00e1 n/a n/a n/a 60.00 n/a 

16.75 56.70 36.73 14.2 n/a 1.000 n/a ~ 
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n 
' --.l 

Sa le# 
S98M000303 

Whole S, 

San le# 
S98M000295 
S98M000295 

R A# Anal te Unit 
Decachlorobi en I surr X Recover 

le 

R 

P11gc-: ~ 

Standard X I icate Det Limit Count 
9.25 210 . 0 1.000 

Standard X Resu l t Du l i cate Det Limi t Count Err¾ 
n/a 1.540 _n/a s.ooe-01 n/a 
n a .000 <1 1.00e-02 n a 
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CORE NUHB~R : n/a 
SEGMENT#: BOPC24 

SEGMENT PORTION• Tech Smear 

Sllfflr'>le# RA# Analyte 
S98M000353 Strontiua•89/90 High Level 
S98M000353 Pu· 239tc:1tO bv TRU·SPEC Resin 
S98M000353 Pu· 238 by Ion Exchange 
S98M000353 ND237 by TTA Extraction 
S98M000353 Cabal t-60 b I GEA 
S98M000353 Anti110ny•12 by GEA 
S91!M000353 Ceshn-134 ov GEA 
S98M000353 Cesiun-137 ov GEA 
S98M000353 Eurooh.n-152 by GEA 
s "53 Eurooiun·154 bv GEA 
S98M000353 EuroDiua-155 by GEA 
S98M000353 Radiln-226 bv GEA 
S98M000353 Actlntua· 228 bv GEA 
S98M000353 Americh.111-241 bv GEA 
S98M000353 Ant-241 bv Extraction 
S98M000353 Cm-243/244 bv Extraction 
S98M000353 Aloha of Di11ested Sol 1d 
S98M000353 Beta of Sol Id Samnle 

Q .... 
00 

Unit 
UCl/11 
UCl/11 
UCi/11 
UCI a 
UCI II 
uct,11 
UC1/!1 
UCl/a 
UC /!I 
UC l/11 
UC /!I 
UCl/o 
UCl/!1 
UC1/11 
UC /a 
UC /Q 
uCi/11 
UCl/11 

Data SU11111ary Report 
PU LOAOOUT 

Standard X Blank 
105.8 <1.34e·05 
113.4 <3.28e·02 

n/1 <3.28e·02 
92.64 1.00e· 03 
96.17 <1.96e·04 

n/a <6.24e· 04 
n/a <1.99e·04 

102.1 <2.74e-04 
n/a <5.29e·04 
n/a <6.0t.•04 
n/a <4.36e-04 
n/a <4.78e-03 
n/a <1.25e·03 
n/a <3. 59e·04 

78.41 <3.99e·02 
n/a <3.99e-02 

91.67 <2.65e·02 
112.1 <1.77e·01 

l'o~..:- : 5 

Result ouolicate Average RPO X Sok Rec X Det Limit Count ErrX 
2.43e·05 n/a · n/a n/a n/a 1.25e·05 4.78E+01 

2.660 n/a n/a n, • n/a 1.37e·01 1.72E+OO 
<1.37e-01 n/a n/a n a n/1 1.37e-01 S. SOE+OO 
1.30e·03 n/a n/a n a n, a 2.00e-03 9. 04E+01 

<2.00e-04 n/a n/a n a n/a 2.00e· 04 n/a 
<6.11e·04 n/a n/a n/a n/a 1.00a-03 n/a 
<2.04e·04 n/a n/a n/a n/a 2.04e·04 n/a 
<2.67e-04 n/a n/a n/a n/a 2.67e-04 n/a 
<5.Sle-04 n/a n/a n/a n/a 1.00e·03 n/a 
<6.28e·04 n/a n/a n/a n/a 1.00e·03 n/a 
<4 .38e-04 n/a n/a n/a n/a 4.38e-04 n/a 
<4. 74e-03 n/a n/a n/a n/a 5.00e-03 n/a 
<1.19e-03 n/a n/a n/a n/a 1.00e·03 n/a 
4.01e·01 n/a n/a n/a n/a n/a 0.610 
3.68e·01 n/a n/a n/8 n/a 7.10e·02 3.23E+OO 

<7.06e-02 n/a n/a n/a n/a 7. 10e-02 1.00E+02 
2.380 n/a n/a n/a n/a 4.00e-02 6.82E+OO 

2.39e·01 n/a n/a n/a n/a 1.87e·01 4.89E+01 
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CORE NUMB~R: n/a 
SEGMENT#: BOPC2S 

SEGMENT PORTION: Tech S111ear 

("') 
t ..... 

l,O 

Samnle# R A# 
S98M0003S4 
S98M000354 
S98M000354 
S98M000354 
S98M000354 
S98MOOO"\'>t. 
S98M000354 
S98M000354 
S98M000354 
S98M000354 
S98M000354 
S98M000354 
S98H000354 
S98M0003S4 
S98M000354 
S98M000354 
S98M000354 
S98M000354 

Analvte 
Strontlllll-89/90 High Level 
Pu-239/240 DV TRU·SPEC Resin 
Pu-238 bv Ion Exchange 
No237 bv TTA Extraction 
Cobalt·60 bv GEA 
Anti1110nv·125 bv GEA 
Ces I un· 134 bv GEA 
Cesiun-137 bv GEA 
Eurool1.n-1S2 bv GEA 
Euroohn-154 bv GEA 
Eurooiua-155 DV GEA 
Radillll-226 bv GEA 
ActinilD-228 bv GEA 
Arnericil111·241 bv GEA 
Arn- 241 bY Extraction 
Cm-243/244 by Extraction 
Aloha of Digested Solid 
Beta of Solid SmMJle 

Unit 
uCI, 11 
uCi,11 
UCI, g 
uCI, !I 
uCl/!I 
uCl/a 
UCl/!I 
uCi/a 
uCi/!I 
UCl/!1 
uCl/!1 
UCl/a 
UCi/a 
UC:1/g 
UCl/!I 
UCi/g 
UCl/!1 
UCl/!1 

Data S\Mllllary Report 
PU LOADOUT 

standard X Blank 
105.8 <1.l4e•D5 
113.4 <3.28e·02 

n/a <3.28e·02 
92.64 1.00e-03 
96.17 <1.96e·04 

n/a <6.24e·04 
n/a <1.99e-04 

102.1 <2.74e·04 
n/a <5.29e·04 
n/a <6.06e·04 
n/a <4.36e·04 
n/a <4.78e-03 
n/a <1.25e·03 
n/a <3.59e·04 

78.41 <3.99e·02 
n/a <3.99e·02 

91.67 "<2.65e-0Z 
112.1 <1.77e·01 

Result Duel lcate Avera!le RPD X Sok Rec X Det Limit Count ErrX 
1.98e-05 n/a n/a n • n a 1,8Se-05 7. 7SE+01 

3.240 n/a n/a n • n,a 1. 76e-01 1. 72E+OO 
<1. 76e-01 n/a n/a n a n/a 1. 76e-01 5.03E+OO 
<1.83e·03 n/a n a n a n, a 2.00e·03 1.33E+02 
<1.116e·04 n/a n a n/a n a 1.86e-04 n/a 
<6.31e-04 n/a n a n/a n a 1.00e-03 n/a 
<2.10e-04 n/a n/a n/a n/a 2.10e-04 n/a 
<2.70e-04 n/a n/a n/a n/a 2.70e-04 n/a 
<5.35e·04 n/a n/a n/a n/a 1.00e-03 n/a 
<6.14e-04 n/a n/a n/a n/a 1.ooe-03 n/a 
<4.47e-04 n/a n/a n/a n/a 4.47e-04 n/a 
<4.77e·Ol n/a n/a n/a n/a 5.00e·03 n/a 
<1.20e-03 n/a n/a n/a n/a 1.00e-03 n/a 
4.13e-01 n/a n/a n/a n/a n/a 0.510 
3.87e-01 n/a n/a n/a n/a 6.80e-02 3.12E+OO 

<6.84e-02 n/a n/a n/a n/a 6.80e-02 1.00E+02 
Z.980 n/a n/a n/a n/a 4.00e-02 6.12E+OO 

2.69e·01 n/a n/a n/a n/a 1.87e-01 5.11E+01 



12 · j ,,n- l91N 11 :2tJ: .. I 
A-0002 · I 

' 

CORE NUMBER; n/a 
SEGMENT#: BOPC26 

SEGMENT PORTION• Tech S~ear 

Sarmle# RA# Analyte 
S98M000355 Strontiun-89/90 Hlah level 
S98H000355 Pu-239/240 bY TRU·SPEC Resin 
S98M000355 Pu-238 by Ion Exchanae 
S98Hnoo:J55 No237 bv TTA Extraction 
S98MD00355 Cobalt-60 by GEA 
S98M000355 Antfmony-125 bY GEA 
S98M000355 Cesii.-134 by GEA 
S98M000355 Cesiun·137 bv GEA 
S98M000J)) Euroohn-152 bv GEA 
S98H000355 Euroch,n-154 DV GEA 
S98H000355 Eurooillll·t55 by GEA 
S98M000355 Radiun-226 bv GEA 
S98MD00355 Actinh.n-228 by GEA 
S98H000355 Americillll-241 bv GEA 
S98M000355 Am-241 bv Extraction 
S98H000355 Cm·243/244 by Extraction 
S98H000355 AIDha of Digested Solid 
S98M000355 Beta of Sol Id Sannle 

Unit 
UCl/a 
uCl/a 
UCt/a 
UCf '!I 

uCi, !I 

UCi, g 
UCf,g 
UCI q 
UCI 11 

UCI 11 
UCl/g 
UCl/a 
UCi/g 
uCl/a 
UCl/g 
uCl/g 
uCi/g 
UCi/a 

Data Slllmary Report 
PU LOAOOUT 

Standard X Blank 
105.8 <1.34e·05 
113.4 <3.28e-02 

n/a <3.,Ae-02 
92.64 1.00e-03 
96.17 <1.96e-04 

n/a <6.24e-04 
n/a <1.99e-04 

102.1 <2.74e·04 
n/a <5.29e-04 
n/a <6.06e·04 
n/a <4.36e-04 
n/a <4.78e·Ol 
n/a <1.25e-03 
n/a <3.59e·04 

78.41 <3.99e·02 
n/a <3.99e-02 

91.67 <2,65e-02 
112.1 <1.77e-01 

Png~: i' 

Result OUDl icate Average RPO X Spk Rec X Det limit Count Err¾ 
7.17e-06 n/a n/a n/a n/a t .40e-05 1.49E+02 
3.98e·01 n/a n/a nta n/a 2.40e-02 1.88E+OO 

<2.40e-02 n/a n a n/a n/a 2.40e-02 7.00E+OO 
<1,68e-03 n/a n a n/a n/a 2.00e-03 1.58E+02 
<6.44e-05 n/a n a n/a n/a 6.44e-05 n/a 
<1.71e-04 n/a n,a n/a n/a 1, 71e-04 n/a 
<5.42e-05 n/a n/a n/a n/a 5.42e-05 n/a 
<7.91e-05 n/a n/a n/a n/a 7.91e-05 n/a 
<1.32e·04 n/a n/a n/a n/a 1.32e-04 n/a 
<2.04e-04 n/a n/a n/a n/a 2.04e-04 n/a 
<t .OOe-04 n/a n/a n/a n/a t.OOe-04 n/a 
<1.:J1e·03 n/a n/a n/a n/a 1.00e-03 n/a 
<3.61e·04 n/a n/a n/a n/a 3.61e-04 n/a 
5.35e-02 n/a n/a n/a n/a n/a 0.800 
6.35e-02 n/a n/a n/a n/a 1.10e-02 3.42E+OO 

<1.13e-02 n/a n/a n/a n/a 1.10e-02 1.00E+02 
3.66e-01 n/a n/a n/a n/a 4.00e-03 5. 76E+OO 
3.45e·02 n/a n/a n/a n/a 2.00e-02 4.08E+01 



I .~ 1o1 11 · l SI '~'' 1 1 : l U; '.d 
A· 0002 · 1 

' 

CORE NUMBER: n/a 
SEGMENT#: 80PC27 

SEGMENT PORTION· Tech Smear 

Sarmle# RA# Analvte 
S98M000356 Strontlun-89/90 HIDh Level 
S9814000356 Pu-239/240 bv TRU·SPEC Resin 
S98M000356 Pu-21R bv Ion Exchancie 
S98M000356 No237 bv TTA Extraction 
S98M000356 Cobalt-60 by GEA 
S98M000356 Antlmonv-125 bv GEA 
S98M000356 Ces hn· 134 by GEA 
S98M000356 Ces iun· 137 by GEA 
S98M000356 Euroolun-152 by GEA 
S98M000356 Eurooh111·154 bv GEA 
S98M000356 Eurooil,n-155 bV GEA 
S98M000356 Radiun-226 by GEA 
S98M000356 Actlmun-228 bV GEA 
S98M000356 Americiun·241 bv GEA 
S98M000356 Am-241 by Extraction 
S9BH000356 Cm-243/244 by Extraction 
S98M000356 Alcha of Oiciested Solid 
S98M000356 Beta of Solid Samole 

2 -

Uni t 
uCl/a 
utl/a 
uCl/a 
uCl/a 
UCf/g 
uCi/a 
uCi/g 
UCl/a 
uCl/a 
uCi/!1 
uCl/g 
uCi/g 
utl/a 
uCf/g 
uCf/g 
uCi/11 
uCi/g 
uCl/q 

Data Sunmary Report 
PU LOADOUT 

Standard" Blank 
105.8 <1.34e-05 
113.4 <3.28e·02 

n/a <3.28e-02 
92.64 1.00e-03 
96.17 <1.96e-04 

n/a <6.24e·04 
n/a <1.99e-04 

102.1 <2.74e-04 
n/a <5.29e-04 
n/a <6.06e-04 
n/a <4.36e-04 
n/a <4.78e•03 
n/a <1.25e·03 
n/a <3 .59e-04 

78.41 <3.99e·02 
n/a <3.99e-02 

91.67 <2.65e·02 
112.1 <1. 77e· 01 

Result OU0licate Averaqe RPO " Sok Rec" Oet Limit Count ErrX 
<1.11e-05 n/a n/a nia n a 1.45e-05 2.85E+02 
6.52e-02 n/a n/a n a n a 5.00e-03 1.97E+OO 

<4 .64e-03 n/a n/a n a n a 5.00e-03 6.53E+OO 
9.37e-04 n/a n/a n/a n/a 2.00e-03 1.23E+02 

<5.87e-05 n/a n/a n/a n/a 5.87e·OS n/a 
<1.61e-04 n/a n/a n/a n/a 1.61e·04 n/a 
<5.47e·OS n/a n/a n a n/a 5.47e-05 n/a 
<7.44e·05 n/a n/a n a n/a 7.44e-05 n/a 
<1.33e·04 n/a n/a n/a n/a 1.33e·04 n/a 
<1.87e·04 n/a n/a nta n/a 1.87e·04 n/a 
<9.62e· 05 n/a n/a n/a n/a 9,62e-05 n/a 
<1.28e·03 n/a n/a n/a n/a 1.00e-03 n/a 
<3.58e·04 n/a n/a n/a n/a 3.58e-04 n/a 
9.10e·03 n/a nla n/a n/a n/a 2.18 
1.02e· 02 n/a n/a n/a n/a 2.00e·03 3.34E+OO 

<1.90e·03 n/a n/a n/a n/a 2.00e-03 1.00E+02 
6.24e·02 n/a n/a n/a n/a 3.96e· 04 4.17E+OO 
5.44e-03 n/a n/a n/a n/a 2.00e-03 2.39E+01 



1.1 j ,,n· l ·Ni 11 :n:u. 
A-0002 · 1 

' 

CORE NUMBER: n/a 
SEGMENT#: BOPC28 

SEGMENT PORTION· Tech Smear 

Sarrnle# R A# Analvte 
S98M000358 Stront1un•89/90 High Leval 
S98M000358 Pu-239/240 bv TRU·SPEC Resin 
$111!N000358 Pu-238 bv Ion Exchange 
S98M000358 No237 bv TTA Extraction 
S98MOOOJ58 Cobalt·60 by GEA 
S98M000358 Antimonv-125 bv GEA 
S98M000358 Cesiun·134 by GEA 
S98M000358 Cesiun-137 bv GEA 
S98MOOOJ58 Eurooun-152 bv GEA 
S98H000358 Eur0011111-154 DY GEA 
S98H000358 EuroDlt•-155 by GEA 
S98M000358 Radlun-226 DY GEA 
S9814000358 Act1niun·228 bv GEA 
S98M000358 Americiun•241 bv GEA 
S98M000358 Am-241 by Extraction 
S98M000358 Cm-2431244 bv Extraction 
S98M000358 AlDha of Dl11ested Solid 
S98MOOOJ58 Beta of Solid s-,le 

Unit 
UCl/11 
uCi/!1 
UCl/g 
UCl/g 
UCl/g 
uCl/!1 
uCl/!I 
UCl/!1 
uCi/a 
UCl/q 
UCi/!1 
UCl/!1 
UCl/a 
UCl/q 
uCl/q 
UCl/a 
UCl/a 
UCi/a 

Data Sunmary Report 
PU LOADOUT 

Standard X Blank 
rn:,.8 <1.34e·05 
113.4 <3,Z8e·02 

n/a <3.28e·02 
92.64 1.00e-03 
96.17 <1,96e-04 

n/a <6.24e· 04 
n/a <1.99e·04 

102.1 <2.74e·04 
n/a <5.29e·04 
n/a <6.06e·04 
n/a <4.36e-04 
n/a <4,78e~03 
n/a <1.25e· 03 
n/a <3.59e· 04 

78.41 <3.99e·02 
n/a <3.99e· 02 

91.67 <2.65e-02 
112. 1 <1.77e· 01 

Pc1 ge: 9 

Result DuPl lcate Average RPO X SDk Rec " Det Limit Count ErrX 
<6.30e·06 n/1 n/a · n/a n/a 1.32e·05 2.12E+02 
7.19e·01 n/a n/a n/a n/a 4.10e·02 1.76E+OO 

<4.05e·02 n/a n/a n/a n/a 4.10e·02 6.59E+OO 
<1.19e·03 n/a n/a n/1 n/a 2.00e-03 4.40E+02 
<6.60e·05 n/a n/a n/1 n/a 6.60e·05 n/a 
<1.65e·04 n/a n/a n/a n/a 1.65e·04 n/a 
<5.42e·05 n/a n/a n/a n/a 5.42e·05 n/a 
<7.56e·05 n/a n/a n/1 n/a 7.56e·05 n/a 
<1.35e·04 n/a n/a n/a n/a 1.35e-04 n/a 
<2.05e·04 n/1 n/a n/a n/a 2.05e·04 n/a 
<9.81e·05 n/a n/1 n/a n/a 9.81e·05 n/a 
<1.29e·03 n/a n/a n/a n/a 1.00e-03 n/a 
<3.55e-04 n/a n/a n/a n/a 3.55e-04 n/a 
9.lOe-02 n/a n/a n/a n/a n/a 0.520 
1.09e·01 n/a n/a n/a n/a 1.30e·02 2.63E+OO 

<1.34e·02 n/a n/a n/a n/a 1.30e·02 1.00E+02 
6.78e-01 n/a n/a n/a n/a 4.00e-03 4. 24E+OO 
4.82e·02 n/a n/a n/a n/a 2.00e-02 2.94E+01 



12 · j ' '" 1 ')'l'I 11 : .' 1 : H. 
A· U002 · l 

' 

CORE NUMB~R: n/8 
SEGMENT#: BOPK78 

SEGMENT PORTION· Tech Smear 

Sa111Dle# R A# Analyte 
S98H000357 Strontiun-89/90 High Level 
S98M0003:>f Pu•239l24D bY TRU·SPEC Resin 
S98M000357 Pu-238 by Ion EKchan11e 
S98M0003:>f NDL57 bY TTA EKtraction 
S98M000357 Coba I t·60 b I GEA 
S98M000357 Ant1111onv·12 bv GEA 
S98M000357 Cesiun- 134 t>Y GEA 
S98M000357 Cesiun-137 0V GEA 
S98H000357 EurODlln·152 bY GEA 
S98M000357 EuroDl1n-154 bv GEA 
S98M000357 EuroDnan- 155 DY GEA 
S98M000357 Radiun-226 by GEA 
S98MOOO:S57 Actlnl1n-228 by GEA 
S98M000357 Americium-241 by GEA 
S98'4000357 Am-241 bY EKtractlon 
S98M000357 Cm-243/244 DY EKtraction 
S98"000357 Aloha of Diaested Solid 
S98M000357 Beta of Solid SafflDle 

Unit 
UCl/a 
ucua 
UCtia 
UCt/a 
UCI/A 
UC1/a 
uCl/11 
UCl/!1 
UCt/11 
UCi/11 
UCl/a 
UCl/a 
UCt/a 
UCi !I 
UCI a 
UCI a 
uCI g 
uCI g 

Data Sunmary Report 
PU LOADOUT 

Standard X Blank 
105.8 <1.34e•05 
116. 1 <1.630 

n/a <1.63D 
92.64 1.00e-03 
96.17 <1.96e·04 

n/a <6.24e·04 
n/1 <1.99f!-04 

102.1 <2. 74e·04 
n/a <5.29e·04 
n a <6.06e-04 
n a <4.36e-04 
n a <4.78a·03 
n a <1.25e·03 
n a <3.59e-04 

95. )9 <1.600 
n a <1.600 

96.55 3.60e·02 
100.7 <2.79e-01 

Result OUPl icate Average RPO X 
2.17•·05 n/a n/1 n'• 

35.80 n/a n/a n/a 
5.650 n/a n/a n/a 

<1.87e·03 n/a n/a n/a 
<6.47e·05 n/a n/a n/a 
<1.69e-04 n/a n/a n/a 
<5.52e-05 n/a n/a n/a 
<7.54e-05 n/a n/a n/a 
<1.54e-04 n/a n/a n/a 
<1.98e· 04 n/a n a n a 
<1.98e-04 n/a n a n a 
<1.33e· 03 n/a n a n,a 
<3.57e·04 n/a n a n, a 

5.250 n/a n a n/a 
24. ,o n/a n a n/a 

< 3.480 n/a n a n/a 
53.40 n/a n a n/a 
4. 290 n/a n,a n/a 

SDk Rec X Det Limit 
n/1 1.37e·05 
n/a 3. 100 
n/a 3.100 
n/a 2.00e-03 
n/a 6.47e-05 
n/a 1.69e·04 
n/a 5.52e-05 
n/a 7.54e· 05 
n/a 1.54e-04 
n/a 1.98e-04 
n/a 1.98e-04 
n/a 1.00e-03 
n/a 3.57e-04 
n/a n/a 
n/a 3.480 
n/a 3.480 
n/a 2.70e-02 
n/a 1. 15e-01 

,,.,~., : 111 

Colrlt ErrX 
5.62E+01 
7.12E·01 
1.40E+OO 
1.28E+02 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

0.0700 
8.87E•01 
1.00E+02 
1.45E+OO 
4.ZSE+OO 

~ to 
~ e; 
• I 

00 .... 
N 
V, 
V, 



11 · j,,11· 1999 1~ : i,2:28 
A-0002 -1 

' 

CORE NUHBtR: n/a 
SEGMENT I: BOPC23 

SEGMENT P N L. "d ORTIO : 1au1 

S11111nle# R Al 
S98M000296 D 
S98M000296 D 
S98H000l'J'O D 
S98M000296 D 

Analvte 
Sllver·ICP·Acld Oil. 
Arsenlc·ICP·Actd 011. 
Bar1um•ICP·Ac1d Dll. 
Selenium• ICP·Acid Dll. 

Unit 
ua/mL 
ua/nt. 

lud/111.. 
lua/llll. 

Additional ICP Results 
PU LOAOOUT 

Standard X Blank 
100.0 <1.00e-02 
101.z <1,00e-01 
99.00 <5.00e•OZ 
95.80 <1.00e-01 

Result 
< 5.100 
< 51.0a 
< 25.50 
< 51.00 

Ounl icate Averace 
<5.10e0 n, a 
<~.,Oe1 n a 
<2.55e1 n, I 
<5. 10e1 n11 

---- -- ---

RPO X 
n/a 
n/1 
n/a 
n/a 

Page: 

SDlc Rec" Oet L i11i t Count ErrX 
n a 5.100 n/1 
n I 51.00 n/a 
n1a 25.50 n/a 
n/a 51.00 n/a 

,, , · · ., •3 l l i : i , 
,·' ..;.\7.- . ., . , . 

to' ;::~!~ ~t Da~ 
'- -=':. tog \n 
\ '-

\. ' · .. 
· ~Ii• ; 

. ,, .. ,. 

- -- - - - - --- ---- ----
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' 
202S Pu Load-Out Hood Samples 
_Process Piping 

BOPC22 

Leached inside 
of pipe with 1!18 ml 
2M Nitric Acid. 

Collected 
leachate 

(~) _) 
S98M000287 

B 
S98M000315 
Hg 
Total Alpha 
Total Beta 
GEA: Am-2•1, Sb-125, 

Co-60, Ca-134, 
Cs-137, Eu-152, 
Eu-15•, Eu-155, 
Ra-226, Ac-228 

Sr-!10 
Np-237 
Am-241/Cm-243 
Pu-238/Pu-239/2•0 
ICP: Cd, Cr, Fe, Ni, Pb 

. ' 



' 
202S Pu Load-Out Hood Samples 

Sump Sample 
BOPC23 

I 
Acid 
Digest fj 

S98M00031 l 
Total Alpha 
Total Beta 
GEA: Am-241, Sb-12S, 

Co-60, Cs-134, 
Cs-137, Eu-152, 
Eu-154, Eu-155, 
Ra-226, Ac-228 

Sr-90 
ICP: Cd, Cr, Fe, Ni, Pb 
Pu-238/Pu-239/240 
Am-24 I/Cm-243/244 
Np-237 

Water 
Digest 

I 

fj 
S98M000310 

JC: oxalate, Cl, F, 
NO3,NO2, 
P04, S04 

1000-fold 
Acid 

Dilution 

i 

S98M000298 
Total alpha 
Total beta 

Alpha energy analysis 

~ 
~ 

Solid 

S98M000309 S98M000314 

I Hg 

I 

i TCLPfj Extract 

- -
S98M000308 S98M000312 

PCB Ilg 

Acid ! 
m·•u 
S98M000313 
ICP: TCLP metals 

• I 
S98M000294 S98M000295 

Appearance Vol. % Settled Solids 
Bulk Density Vol. ¾ solids by Centrifugation 

I 

~ 
I 

~ 
I 

S98M000307 
Hexone 
This analysis might 
be performed at SAS 
lab. 

I 

Separate solids and 
liquid by centrifugation 

Liquid 

S98M000301 

t,f~u 
S98M000296 

Total Alpha 
Total Beta 
GEA: Am-241, Sb-12S, 

Co-60, Cs-134, 
Cs-137, Eu- 152, 
Eu-IS•, Eu-155, 
Ra-226, Ac-228 

Sr-90 
ICP: Cd, Cr, Fe, Ni, Pb 
Pu-238/Pu-239/240 
Am-241 /Cm-243/244 
Np-237 

pH 

I 

B 
S98M000302 

Hg 
IC: oxalate, Cl, F, NOJ, 

NO2, P04, S04 

I I 

B B 
S98M000303 S98M000304 

PCB Hex one 
This analysis might 
be pcrfonncd at SAS 
lab. 



' 

(') 

N 
00 

202S Pu Load-Out Hood Samples 
Technical Smears 

BOPC24 BOPC25 BOPC26 
Floor Smear ·Tank E 16 Smear Tanlc E2 l Smear 

~ ~ ~ 0 ~ J 
S98M000347 S98M000348 S98M000349 

I I I 
fj fj 

Acid fj Acid Acid 
Digest Diges1 Digest 

S98M000353 S98M000354 S98M000355 
Total Alpha Total Alpha Total Alpha 
Total Beta Total Beta Total Beta 
GEA: Am-241, Sb-12S, OEA: Am-241, Sb-12S, Gl!A: Am-241, Sb-125, 

Co-60, Cs-134, Co-60, Cs-134, Co-60, Ci-134, 
Cs-137, Eu-152, Cs-137, Eu-152, Cs-137, Eu-152, 
Eu-154, Eu-155, Eu-154, Eu-lSS, Eu-154, Eu-155, 
Ra-226, Ac-228 Ra-226, Ac-228 Ra-226, Ac-228 

Sr-90 Sr-90 Sr-90 

BOPC27 BOPK78 BOPC28 
Tanlc E 19 Smear Leak from L-16 Smear Tank E 17 Smear 

~ ~ ~ 3 ~ J 
S98M000350 S98M000351 S98M000352 

I I I 
fj fj fj 

Acid Acid Acid 
Digest Digest Digest 

S98M000356 S98M000357 S98M000358 
Total Alpha Total Alpha To11IAlpba 
Total Beta Total Beta Total Beta 
GEA: Am-241, Sb-12S, GEA: Am-241, Sb-12S, GEA: Am-241 , Sb-12S, 

Co-60, Cs-134, Co-60, Cs-134, Co-60, Cs-134, 
Cs-137, Eu-152, Cs-137, Eu-152, Cs-137, Eu-152, 
Eu-154, Eu-155, Eu-154, Eu-155, Eu-154, Eu-155, 
Ra-226, Ac-228 Ra-226, Ac-228 R•-226, Ac-228 Sr-90 Sr-90 Sr-90 
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Becbtel Hanford Inc. 

rol«I PclltHlio• 
Jaz.s laffdln1. ,1u1oni11111 l.111do111 Hood • Olhef Solll 

HIC l>ai&Hlio• 

POSSIBU: s .01ru: IIAl.AMPSIRUIAIU(S 

Special l11• dlln1 ud/ar S1or11c 

SAMPLE ANAI.YSIS 

Sen111cNo. 

fC,)-')-

CHAIN OF POSSESSION 

1.AIOIIATORY 
5EC'l10N ~---., 

FINALS.OIPU 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

""•-•• C.••••• T.,.•• Ne. 
Mkt11el Oa11oul" J7J.5611 

Saapll11 l..utlo11 
200 Wc11 

Prcttrv•li•• 

Type ofCHf•lltr 

No. or Co• l• l•ff11) 

Volume 

Sic• /Prt• t N•• H 

-, 

B9H59-GI ,.,, 1 ot 1 

D•taT1n,,... .. 

60 Days 

I - loll • ----10 ..... .. ....... 
~ 0:, w • w-

0 • 0.1 n 2:j 
A • A# ~ 
DI --- 06 Ill. --u.,r. 
' . '-- ... 
WI • Wifo N 
llhl• u.,w VI 
\I . v....,. VI 

• --o...m-. 
~-~b . ,_, \ ~ -~ 

o..m .. 



1chtel Henford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

L .. /_ I 

11• S•mpl• Herard• /R• m• rk• Pf-•• rvetlon 

Tw• al Cont•lner 

Na. of Cant•lnerl•t 
et Handling •nd/or Storage Volum, 

SAMPLE ANALYSIS 

Thi• 

OetelTlme 

P• g• _/__ ol _j_ 

D• t• Turnaround 
• Priority 

~ ~: .;.;·:.-... : 

a • Sol 
IE• Winffl 
SO•SoN 
• • lludD• 
W•W-
0 •Oil ,. ,. IIJ, 
DS•DNffl ...... 
Dl•Di-L~ 
T •lh1ue 
Wl•W.,. 
l •Ll.,ld v .v.,_ 



(j 
I w 
N 

Bechtel Hanrord Inc. 

ll'rojtcl Dt-1lcnalion 
202-!i·Buildinc • Plutonium Loadout Hood• OIiier Soll4 

lccChcstNo . 

. MppcdTo 
212-S lab Opcr•lions 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

COIWPl• Y Colllul 
Mlcllacl Glll1011I 

S• mpll•I Lo<• lion 
200Wut 

Ttlq,llo• e No. 
373•5HI 

Ult Dt-1lc•11lon Client determined no _,te codes •11oclated with this project. COA 

POSSIBI.E SAMPLE HAZARDS/REMARKS 

Special llndUac 1 •cl/or Stoner 

Sample No. 

LABORATORY 
SECTION 

FINAL SAMPLE 
DISl'OSrrlON 

....... , 
Di1poul M<1hod 

SAl'll'LE ANAL\'SIS 

Type ofConlllleer 

No. dCont• lntr(1I 

Voluau 

-
p 

2,, 
S--llli• 

s,-;,1 
lltllNCtiOln. 

-~· 
898-059-0 I P•s• 1 of 1 

Data T•r•• round 

60 Days 

M•lrlx • 

- Soil ....... --- IWI• • w ... 
• Oil 
• Air -----~ • n.-. .,,.. 
• u.,w .y__, 
• 0IIMr 

..... 
' .. ... 



Dcchtcl Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 898-059-0 I ,.,, l °' ! 

o~lttlOr Tdtphont No. 
l1'.~flll 

Data Turnaround 

l'roJ«t l"k1lcnalion 

Company Contatt 
Ui,-h_.1 r.•t!""' 

S.mpllaa Locatioa 
200 West 

Projtct Coordlnalor 
EISS. IU. tiu uays 

lOl-S. Dulldlna • Plutonium l .01dou1 Hood • Other Solid 

lcc<:hnt No. 

tt.1 - -- ..1 T ~ 

-222:s i.~b Opcraticns 
nm,,. PrnMrlV No. 

aslt Dulcaarion Client delermined no waste codes 111oci1ted wllh this proje 

l'OSSIUI.E SAIIIPI.E IIAURllS/REMARKS 

Sptcial Handllnc and/or Starace 

SAMFI.I:: ANALYSIS 

Sample No. MMrix • Sample Date 

Other Solid 

OtherSolld 

Other Solid 

Other Solid 

Other Solid 

rrutrvallon 

Typt or Coatalntr 

No. or Coelalntr(s) 

Volume 

Sample Time 

, 

ll1 

S.-(l)la 
s.-;,1 

t,uavctioM 

Mtlllocl ofSlllpmtat 
Hand clcllvcr 

HI or La•l•&IAlr BIii No. 

/v ~ 
COA 

PECIAL INSTRUCTIONS 
trlasufflciet1t fflaterial, uM FSR u I ruJdelint. AN!ysa listed in otdero(pjorily. 

~~;;;;i;~i;--:r--=----'-,Oai;irl;;:;;-z:~~j;~~i7"-~/,1,--;---;o;;;;n,;;;-i~~Sl (I) I I p" Ph111· i,-, • NI fr " T )119't . i 11 . tf pl • Ai dM JU~I 
Sp,ctiatcopy {Alllericiu,n•241, c.n;,...1n, c.rt-40, r....-1n. Eauplum-m, 

~~~~~;£!~$-J~¥Jia,J,ilL~~~:.L~-t;;;~:l:-:~.lt:~~:::7Al!tlJ..11!¥~~~i:...::~~~ £an,piwn-lS5, llldiwn-226); Gomm• Spec· A~ (Aatlnp1y-l2S, Cal-134, 
llldiun1-22t);Strooriotn•90;0.0S1Alrt1A-: i;,~ ~~ • Ac-11,cd.(~ 

1---.J,-,--,---------=----=c-----i:---,---,,=-----------=--=----f i,~ :r;.c, .p ""s , 
011c/Timt -;vc,1 By Oatc/Tin,c 

clinqu11hcd By 

LABOKA TORY ccci••4 By 

S£CflON 
FINAi . SAIUPL[ 011.,.,..1 Mttllocl 

DISPOSITION 

Due/Time 
la:. it S- -rif-

oceiwdBy 

t' 41" IL f: / b 

Ois_,J By 

Matrix• 
s - Soil 
Sl • S.. ... 1111 

SO • W-4 
SL • SW1c 
W • Wtt• 
0 • Oil 

• Air ,. 
OS • -Sol• 
DI. • -L ..... 
T • Ti-. 
Wt • W" .. 
L • . Li.,14 

•V
• °""' 

V 
X 

i . 

~ t::d 

~ = . ' 00 ...... 
N 
VI 
VI 



n 
I w 
~ 

Uechtd llanforcl Inc. ~HAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-059-0 I ~•~• 1 ul 1 

0111 Tur111rou11d 

Projtel Dnicnation · 

Companf Contul 
Michael Oalgoul 

SH1pl1111 LOCIIIOII 

200 West 

hltpllonc No. 
37J.S611 

rojcct Coordinator 
EISS, llL 

60 Days 
102-S Building • Plulonium l.oadoul llood · Other Solid 

I J ,,,;,,,. 

~Vutc Drdcnation Client determined no waste codes a11odated with this sfrotect. 

POSSIBLE SAMPLE IIA;:ARDSfREMARKS 

Special lhndlin& and/or Storac• 

SAMPLE ANALYSIS 

Sample No. Malrix • Sample Datt 

BOPC~l~ p-..,rJ Tl Other Solid 8 ·).LJ-9'1 

lloPr.,,l'? ,di.- ~l.d 'i/-2'/~7~ 

Prcst,.'8tion 

Type or Container 

No. orContalntrla) 

Vohamt 

Sample Time 

/2'--I~ 
l?o5 

p 

S..i-lllio 
S,.ial 

""""-

·~:'it :.~i~ ~;~..,~ .. 

>< 
>< 

-~df 

letho411 ors111pae111 
H111ddcllver 

Bill or Ladlnl[Alr 1111 No. 

I 
, rf It , ,,_ 

COA 

...,. 
3.oe-xr.' 

SPECIAL INSTRUCTIONS 
CIIAIN OF FOSSESSION Sl1n/Prln1 Names If l...,f11clcM 1111terial.-FS1l u I pfdtll11t. Anolytulhtal i• ardor o(priority. 

Re~,~~~ DIICITi,nc 0¥:> I ~i 
1 

• J ,I I 0atc/TilM 085 :5 (I) l1111pil Pl 11 . n · I ;,- l!IC . JIit a11pu• i,., JI);~:,, 
r'l.,_J,f_.. R,..,,j 1r::1C-1t- ~J,J.,L°,f: IC ,tr, ,ti.Ji;;,~ Spc--,y1Afflcricluffl.)41,Cctilllll-lJ7,Celleh~.&,,,pv.m.t,,,opiu111,IS4. < - - ~ .. ' ,,. Eaopium-m . bt;-.2261 : 0 •M1HSeec•A4'i- lA~IJS.Ccsi..,..l:M, 

• U . ., By/ / D11c/Thne il!ICciwdBf / / Dllc/TWllt lbdio111•llll;Sl1C1111iutn-90; 0-Alp11J-.: b~~~,rx.-· 
v , .... I I it,hrr,dt!, l,~ :r C,P f',1 5 • ' 

"-•hnq,ushcd By 

t..ABORA TORY l\ecci.-cd Bi 
St.CTION 

flNAL SAIIIPLE Di'flOYI Mc1hod 
DISPOSITION 

D11c/Time 

Dote/Time 

Recoi,-.d By D11c/Time 

Rcni•edBy Dlldf",mc 

Tillo 

Matrix• 

s • Soil 
SE • Sdttntttt 
so . Sc,1;4 
SL • SW,, 
w • W1lff 

0 • C);I 
A • Air 
DS • Dn,m 5oWt 
DL • Oft,111L.._,, 
T . '"-WI . " 'ip, 
L • Liqui4 
\' . \"q:a11• 

" •11,t,,, 

D11C/Ti111e 

011C/Ti,11& ..... 

~ o:I 

~ ;<: 
0 ..... 

N 
VI 
VI 



I 
I 

IP•c• Bechtel Hanford Inc. CHAIN OFCUSTODV/SAMPLE ANALYSIS REQUEST 891-059-01 I or 3 

l(:ollrr1orl3 ;y-- Co,apany Contact Ttltphenc No. IPreJttl Coordlnalor Data Turnarountl 

~ ( R.YAl'J Michael 0alaoul )73-5611 IWEISS, RL /n ..,. 

l' rojul llrsii:natinn Sainpllnc l.ocatloft 
-- -- W'Ne. uu u.sy:. 

2U~-S Building , l' lu1on111m l.o~Joul llood · 01hc1 Solid 200 Wcs1 891-459 I 

ltt Chen No. fltld l.ealtook No. Mctllod ol'Shlpmtnl 

l:FR..C - 0)7 /!'"L --t~J.1 H•d deliver 

SIi~'!'~ !~ .. ,.. . __ _ . OtTtllc Proptrty No, BIii ofl.adl~sfAlr Bill No . . 
--- - - - - · r ·· - · • I ,,.,,,/14 I #/N-

~ I COA WHlt Dulcnalloll Client detem,lned no wa,te codes nsod1ted with this prOjed. 

P0SSIBLl: S,OIPI.E IIAZARDS/REMARKS -Prrurvallon 

~~D Type of Container 
p 

No. or Coat1lntr(1) 
I 

Spuial lbndllnc and/or Slura&• Volume 
2!& 

s- .... ,,, .. 
S,,.111 

SA~trU: ANAJ .\'SIS ·--
s~!"alc No. _ , M11ri1t • Sample Date SunplcTimc .tI~tWJ ·;:,~ i~rsr ! :~Jl~;Uf ~ ~~~j ~i/:f~t: ~~~w- -?:~l.i;i~.t ---~ .. ... 

l ftt~- f\i'!i ~:f . ·: / : , 1;{ •• • .' 

BOP~..i~ 
i .... ~p 

Other Solid 'c .;.'J(-'l'~ tOln 5( ~ 00__,,, 1.-1.:;) .~I'm A(A II d --.- , 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Slc•IPrlnl Naatn lrlMUfllclem m11eri1I. use FSll u a 1aiddlH , Analyse, titled in onlcr of priarily. s • Soll 

u•· ... ,, .. .- "' Ha;%!:!.. S£ • Std1n1at1 

C ?Z"V£ -,t D•c/Titloc/' .VO llocciw~
1 

~-
DakfliM N /0 (I) lu11pi1 Ill 1 • • .. 

HUC so • s..11• , j, J:. I Lr;, A'_-11-1 Spcc11DK..,, IAfficrldom-241. cn1 .... n;, ca11a11..-. E-,1 ..... m. Eurap--u•. i- e--1,...,r SL -, ....... 
- ~""'·, Einopi--155, ltadi-·2261 ; 0-ma ~ · AiM-. IAllli~U. Cni-134, w - ,.,,, ... 

Rc~lhedly 
, I D•c/Timc .,, 1teaj,t,1B1/ fl / 011cff1n• lllldi•m-2211: SITolllium-90; Gnlll A~ ~ G,rt,~ ~ · 0 - o;1 

/ l'vhrra dts l,'j ::r C.f ·f',1 • ' 
A . "" DS • Dnlffl Soltl1 

Jlclinquuhcd e,· D11e1Timc Rocci...iBy Date/Time 
7'J,;v/L 

DI. --u.-w. 
-t;/7 T • TNMM 

" 'I • Wipe 

~~ 
• I 

00 -P.clrnquuJ1cd By Dale/Tim< llleai•od By 011c/Timc 

~~ sM~,l 
L • L ... , 
y • v-.., .. 
X • 0, .... 

~ 
Vi 

LAI0RAT0RV ~•ivcd8y Tide Datelli""' 
SECTION 

. 
FINAi. SAMPI.£ Di1poulMClhod . lli,poMd81· Dalt/Jiffle 

01s1•osn10N 



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

rojttl Dul1n• tlon 
202-~Bullding • Plutonium Loadoul llood • Other Solid 

lecCbcll No. 

"hipped To 
222-S Lab Operations 

C•.~,~~!. <;_o_~!~~-~ ····---·-· ...... 
Saapllftl Loutton 

200West 

,..,.,...., •• n .... _,._.., "'""' --··· . . 

Ult Ouicn• llon Cllllnt delermlned no waste codes astoclaled with this project. 

POSSIDL.f. SAJIIPI.£ IIAZARDS/REIIIARKS 

Special llandlioi:; and/or Slor• i:;c 

SAMPLE ANALYSIS 

Sample No. Malrix • 

Other Solid 

Other Solid 

LABORATORV ccc,>CdB! 
SECTION 

FINAL SAMPLE O.sposal Me<hod 
DISPOSITION 

0.1c/T1inc 

D11c/Ti111t 

8-1/-'7? 

ICtiwdBJ 

Prurrv• tion 

Type or Conlai• cr 

No. of Conl• incr(s) 

Volume 

Sample Ta 

Tclcpllonc No. !~-,~~· 

-
p 

Dale/Time 

Tille 

Di1poted8y 

rojcct Coordinator 
EISS. RL 

ctllod olShlpmc• I 
Hand deliver 

Ill or Ladl•sfAlr 8111 No. 

tfJ, 
COA 

l-Jt.o 

898-059-01 P•c• ! of l 

Data Tururound 

ou uay:t 

Mllix• 
• Soil -w-
- SolW 
- sw., 
-·-- Oil 
• AA 
• DnwWNI 
•Dr-~ 
• T-

WI • Wipl 
L • U.,W 
V • • v_,.. 
X • 0.-

o.,err; ... 

Datc/Time 
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FROM THE DESK OF: 

TO: Ruth Esch 

Doris Ayres 
BID Sample and Data Management 
373-5683/L0-20 

BID-01255 
Rev. 0 

DATE: September 15, 1998 

SUBJECT: SAMPLE DISPOSmON RECORDS B98-075, B98-079, B98-080 AND B98-081 

Sample disposition records (SDRs) are the mechanism by which BHI Sample and Data 
Management (SDM) documents analysis instructions and changes to the laboratories during the 
sample analysis process. SDR B98-075 gives direction on which analyses to run in FY 1998 
and FY 1999 for samples B0PC22 and B0PC23. SDR B98-079 gives the laboratory direction 
for sample breakdown and analysis of sample B0PC22. SDR B98-080 gives direction on the 
handling of the liquid and solid phases of sample B0PC23. SDR B98-081 gives the laboratory 
direction on proceeding with the TCLP analyses for sample B0PC23 . 

Please incorporate these SDRs into the final data package when delivered to SDM. If you have 
any questions please feel free to call me on 373-5683. 
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Sample Disposition Record 
-- · 

Section I-BACKGROUND 

SAF#: 898-059 

OU: NIA 

Project ID: 202-S Buildiag 

TuklD: I 

Sampliag .Eve• t: 202-S Balldlag - Platoaium Loadout Hood 

Laooratory: ll2-S Lab Opentioas 

Project Coorcliutor: WEISS, RL 

.Task. Manager: GALGOUL. MJ 

Section 2 • SAMPL.E INFORMATION 

Namber of Samples: I 

ID Numbers: BOPClJ 

MA TRIX: Otlier Solid 

Collection Date: 08/31198 

Section 3 • ISSUE 

Cius: Lab Dinction 

NCRN• mber: NIA 

Type: lns• fflclent Vol• •e 

Description: huutrldut volume to mttl TCLP protocol 

NIA 

NCR Validatio• (Print/Sip) 

Section • -DISPOSmON 

Type: l'M Al Is 

Control#: 

Revision#: 

Date Initiated: 

898-081 

0 

9/10/98 

BHI-01255 
Rev.0 

Date 

Descriptio•: The laboratory will au 1be minimum volume reqaired by internal laboratory procedures 10 run TCLP for 
metals on tbe solid phase of sample number BOPC23. 

WEISS.RL ~.t..d._L 4/~ ~-'-~-~ 

Pnject Coordinator (Print/Sia•) Date 

GALGOUL. l1J 11:\/1 ,r ~/\11a Q ~ t-1r10 o ,Q..( J 9-10 -rs 
Task Manacer 1Priat/Sical I "1 C Date 

NIA 

QA I Print/Sit• I Date 

Section 5 - INSPECTION (Issue Class: Nonconformance Only) 

Inspection :'liumber: -.;/A 

Inspection Res• lls: ~/A 

NIA -
Inspector , Pria11Si1nJ Date 
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Sample Disposition Record 

Sect~al-BACKCROUND 

SAF#: B9I-059 

OU: NIA 

Project ID: 201-S Building 

TukID: I 

Sa•pliac Evcat: 102-S Bulldinc • Plutoniu1 Loadout Hood 

Laboratory: %22-S Lab Operations 

Project Coonli• ator: Wl:ISS. RL 

Tuk Ma•acer: GALCOUL MJ 

Section l - SAMPLE INFORMATION 

N•mber of Sa•pla: l 

ID Numben: BOPCl3 

MA TRIX: Otlier Solid 

Collection Date: 08/31198 

Section 3 • ISSUE 

Class: Lab Directioa 

NCR N• mber: '!#.IA 

Type: M• ltiple Phase Sample 

Control#: B98-080 

RevisiODJIJ: 0 

Date Initiated: 9/10/98 

Dac:ription: Separation ofliquid and solid phases in sample BOPClJ 

NIA 

NCR Validation (Print/Sic• ) 

Section 4 • DISPOSmON 

Type: Use As Is 

' · ' .. 

BID-01255 
Rev.O 

Descriptio1: The l1bontory is to separate and aaal)']Z liquid and solid phases. The liqaid phase is to be analysed u an 
"odler liquid" per the analytical requirements for liquids specified in the 102-5 Aa• lytical Instruction. ne 
solid phase is to be • n• lyzed •• • n "other solid" per the • n• lytic• I requirements for sump solids specirled in 
the %02.S Aaalytic• I ~struction. pH for liquid aad solid phases is not required. 

WEISS, RL ,A ,,, f ~-~ ~ ~. r r ::-

Project Coerdia• tor (Print/Sip} /) Q { I /1 .., 
GALGOUL. ~u f1/IJ, 1hfl1Y .::JcJLq~,,11) Cf-10-'/'8 
Task Maa•ccr (Print/Sich) / J 
NIA 

QA (Print/Sign) Date 

Section S • INSPECTION (Issue Cius: Nonco• rorm•• cc Only) 

lmpection Number: ~/A 

lupection Resulu: ~/A 

NIA 

lnspec1or c Print/Sign) Data 
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Sample Disposition Record 

SectioaJ-BACKCROUND 
SAF#: 898-059 
OU: NIA 
Project ID: 202-S Baildi• g 

TuklD: I 
Samplial £veat: 2112-S Baildin1 - Plutoaiu111 Loadolrt Hood 

Laboratory: m-s Lab Operations 

Project Ceonllaator: WEISS. RL 

Task Maupr: CALCOUL. MJ 

Semo• 2 - SAMPLE lNFORMA TION 

N•aller efSamplll: I 

m Na• ben: BOPCll 

MATRIX: OC... Salill 
C.Uectio• Date: Ol/2Sl98 

Sectioa .J - ISSUE 

Class: Lab Dirtttioa 

NCR Namber: 'I.IA 

Type: Rffisioa of Direction - Cancellation of Analyses 

Coatrol #: 

Revision#: 

898-079 

0 

Date Initiated: 9/9/98 

Dacriptioa: Rffiled direction for sample breakdown a•d analysis ofsa•ple BOPC22 

NIA 

NCR Valiclatilla (Pri• tJSis•) 

Sectioa 4 - DISPOSmON 

Type: Use As ls 

·•. ~ •· 

BHl-01255 
Rev.0 

Descriptio•: DH to the lack of residues in the 202-S Pipe Sample (BOl'Cll), the laboratory is dil'ffUCI to leacll the interior 
oftlle sample with an acidified solution as discussed in the 202-S Analytical laltnlaiou. Since acid lcachiac is 
req• ired. the laboratory is directed to delete the lollowi• I analyses: VOA, PCB. Anioas and pH. 

WEISS. RL A" 
PnjectCoonlin• IDrfAf ) ri\ LI 1 \ 

GALCOUL.MJ 11vl7JiwJ' ! !r~ r fr(,V 

T ... Mw~/pJ 

N/A 

QA (Priat/Sic•) . 

/ j 

Section S - INSPECTION (Issue Class: :\onconformance Only) 

lupection Nambtr: 'I.IA 

Inspection Res•IU: 'I.IA 

NIA 

laspector {Print/Sign, 

C-41 
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Control#: B98-075 

Sample Disposition Record Revision#: 0 
.. Date Initiated: 919198 

Section I • BACKGROUND 

SAF#: B!ll--05!1 
OU: NIA 

Project ID: 202-S Btiildine · 

Tull ID: I 

Sa111plill1 Eve11t: 202-S Building- Plutonium Loado• t Hood 

Laboratory: 2ll-S Lab Operatio•s 

Project Coordiaator: WEISS, RL 

Task Ma•a1er: GALGOUL MJ 

Section 2 • SAMPLE INFORMATION 

N• mber of Samples: 8 

ID N• aben: BltPC24, BOPC27, BOPC28. BOPC13, BOPC22. BOPC26, BOPK78, BOPC25 

MA TRIX: OtHr Solid 

Colleetio• Date: Ollt 0198 • 08/31198 

Section 3 • ISSUE 

Class: Lab Direction 

SCRN• mber: NIA 

Type: Clarification of Direction 

Deseription: Scope of a• alytical work for fiscal yean 1998 and 1999 

•,, ' 

NIA 

NCR Validation (Prlat/Sip) 

Section 4 • DlSPOSffiON 

Type: · Use As ls 

BHI-01255 
Rev. 0 

Date 

De.cription: Co•plete au sample preparation activities for samples BOPC23 and BOPC22. and analyze shon holcliar time 
coutituna (VOA, PCB. Hg-TCLP, Hs-tot• I. pH. aaioaa1 ia fucal year 1998 for sample BOPC23. la additioa. 
sample BOPC23 is to be analysed for gn,11 alpll• a• d cross beta in fiscal year 1998. Anal)'Ht aad sample prep 
for • II other u _aples are to be completed ia flSCIII year 1999. 

WEJSS.RL n :£ / / ,_::,,dj{_/ - -;~ ' '~J/P~ z'-/J· 5-:x" 
Project Coordl• ator (Pri• C/Sfia) Date 

GALGOULMJ l~dAav~8£1n,u) f -t( - C/8 
Tak Manager (PrintfSi ) J ~ Daca 

NIA 

QA ( Priat/Siia) Date 

Sectioa S • INSPECTION (lss• e Class: Nonc:onformanre Onlyl 

lmpeetioa Number: ~/A 
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Attached is the analytical report in support of this project. 

If you have any questions regarding analysis, please contact Mr. Douglas Bonfoey at 373-2482 
or myself at 373-4771. 

L. L. Lockrem, Manager 
Special Analytical Support 

sir 
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On September 11 , 1998, Special Analytical Support (SAS) personnel received I sample in duplicate from 
Sampling and Mobile Laboratory (SML) personnel. Another sample was received in duplicate from SML 
personnel on September 17, 1998. The samples were prepared at 222S laboratory and transported with 
chain of custody to the SAS facility for analysis. 

ANALYSIS RESULTS 

SAS Sample ID Customer ID Date Sampled Analysis Analytical 
uested Result 

8016-01 S98M000304 Sam 08/31/98 VOA-Hexone <0.01 I 

8016-02 S98M000304 Du 08/31/98 VOA-Hexone None 

8016-03 S98M000307 Sam 08/31/98 VOA-Hexone None 

ANALYSIS 

Hexone (methyl isobutyl ketone, MIBK., or 4-methyl-2-pentanone) concentrations in liquid and sludge 
samples were determined using EPA SW-846 methods 8260B, 5030B, and 8000B. In this purge and trap 
technique, the samples were purged with helium gas and the analyte was trapped and concentrated on a 
sorbent trap, focused on a narrow bore sorbent trap to improve the chromatographic efficiency, and injected 
1nto a gas chromatograph equipped with a mass selective detector. 

( 

The method was optimized for hexone analysis by using an option in 5030B that does not require the use of 
sorbents specifically designed to trap gases and high molecular weight compounds if those compounds are 
not required for the analysis. This modification reduced the time required for sample analysis and thereby 
allowed analysts to review analytical results while working in the RCA It also reduced potential water carry
over problems and allowed the use of lower desorption temperatures which favors recovery of thermally 
labile compounds. 

Since hexone was the only analyte requested, the surrogates were changed to better reflect hexone recovery; 
2-hexanone and tetrachloroethylene were used. 2-Hexanone was chosen because it is close to hexone with 

, 
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respect to chemical structure and physical properties. Tetrachloroethylene was chosen because its boiling 
point and chromatographic retention time are close to hexane. Tetrachloroethylene is an ideal analyte for 
purge and trap analysis compared to the ketones which have lower purge efficiencies. 

The instrumentation consisted of a Dynatherm Dynamic Thermal Stripper for purging the samples and a 
Hewlett-Packard 5890 Series II gas chromatograph (GC) with a 5972 mass selective detector (MSD) for 
analysis. The sorbent traps were packed with T enax-T A to optimize for hexone analysis, as discussed above. 
An Rtx-502.2, 105 m length, 0.53 mm internal diameter, 3 um film thickness, capillary column was used. 
The purge rate and purge times were set to EPA method 5030B specifications. The samples were purged 
at 40 deg. C to improve the purge efficiencies of the ketones. An optional dry purge step was used to 
remove water from the sorbent tubes after the purge step was completed. 

Two samples, a liquid and a sludge, each in duplicate, were received for analysis. One liquid sample (8016-
02) and one sludge sample (8016-03) were lost during the analysis. The liquid sample foamed during the 
purge step. The analysis was stopped at that point to prevent any contamination of the instrument. The foam 
apparently plugged the purge vent because the purge flow stopped during the subsequent analysis of the 
sludge sample. Work was stopped at that point. The remaining sludge sample was analyzed after the 
instrument was repaired. 

. . 
The samples were received in purge tubes ready for connection to the purge instrument. Reagent water, 
containing the surrogates and internal standards, was injected through a side port septum prior to analysis. 
The sludge sample was thoroughly mixed with the reagent water before it was connected to the purge 
instrument. 

The sampling date was 8/31/98. The liquid sample (8016-01) was received by SAS on 9/11/98 and analyzed 
on 9/18/98, thus exceeding the 14 day hold time by 4 days. The sludge sample (8016-04) was received by 
SAS on 9/17 /98 and analysis was completed on 9/23/98, thus exceeding the hold time by 9 days. 

QUALI1Y CONTROL 

Logbooks 
Sample and standard preparation was documented in logbook HNF-N-91-1. The instrument maintenance, 
analytical settings, and run Jog were recorded in WHC-N-943-1 . 

Mass Selective Detector Tune 
The MSD was tuned to EPA method 8260B criteria for 4-bromofluorobenzene (BFB) prior to the initial 
cahbration of the instrument. The instrument tune was checked each day of analysis by performing a spectral 
scan of the BFB peak and verifying that the mass intensity criteria were met. In addition, BFB was added 
to each standard, blank, and sample to verify that tune criteria were met. Tune reports are included in this 

, 
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document. The BFB acceptance criteria is shown on the BFB tune reports. The requirements for EPA 
method 8260B were met. 

Initial Calibration of the Instrument 
Calibration standards were prepared in reagent water and analyzed using the same instrument· settings used 
for sample analysis. Certified, neat standards were purchased from Chem Service, Inc. Weighed aliquots 
were measured and diluted to the required concentrations in the laboratory. A 6-point calibration curve at 
concentrations of 5, 10, 25, 50, 100, and 200 ug/L was established for the target analyte (hexane) and the 
surrogates. The average relative response factor method, based on internal standards, was used to calculate 
the amount of analyte in the samples (EPA method 8000B). 

EPA method 8260B required a relative standard deviation (RSD) of~ 15% for the response factors in order 
to use the average relative response factor method. An RSD of 5% or less was achieved for all the analytes 
ofinterest. The Response Factor Report and calibration plots are included in this report . 

System Performance Check 
Method 8260B required that the mean response factors of system penormance check compounds (SPCCs) 
exceed a minimum value. Since the target list for this analysis was limited to compounds of interest, the 
SPCCs specified in 8260B were not required. In general, the average response factors should exceed a value 
of0.10. Wrth the exception of2-hexanone; a surrogate, the response factor requirement was achieved. The 
average response factor for 2-hexanone was 0.077 which may explain the slightly high variability observed 
for this compound. The response factors for hexane (0.126) and 2-hexanone were based on the response 
to the I 00 m/z ion. The I 00 rn/z ion is a lower intensity ion in the spectra of the ketones, however, it was 
used for quantitation because it is specific to the analytes of interest. 

Calibration Verification 
A calibration verification standard (CVS) was analyzed daily to validate the initial calibration. Method 8260B 
required the response factors of the target analyte (hexane) and cahbration check compounds (CCCs) to be 
within 20%, of the average response factor obtained during initial calibration. The CVS response factors for 
liexone met this requirement. Due to the abbreviated target list, the CCCs were not required for this analysis. 
2-Hexanone (-21.2%) and tetrachloroethylene (-22.4%), both analytical surrogates, exceeded 20% one time 
each during the analytical run. 

Internal Standards 
An internal standard (a,a,a-trifiuorotoluene) was added to each standard, sample, LCS, and blank at a 
concentration of 50 ug/L. The response for the internal standard was required by EPA method 8260B to be 
within 50 - 200'/o of the response of the daily CVS. Retention times for each internal standard were required 
to be within +/- 30 seconds from that in the daily CVS. The internal standard acceptance criteria was met 
for all the samples in this sample set. The results are summarized in the Internal Standards Summary Table. 
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:MDL studies were not conducted for this analysis. Therefore, extrapolation below the calibration curve was 
not allowed. 

Method Blanks 
A method blank was analyzed each day of analysis .to ensure the analytical system was free of interference. 
The concentrations of hexone detected in the method blanks were below the lowest calibration standard. 

Matrix Spikes 
Matrix spikes were not requested nor was sufficient sample submitted for preparing matrix spikes. 

Surroa;ate Recoveries 
Two surrogate compounds were spiked into each sample and blank just prior to analysis. EPA method 
8260B required a recovery of 70 - 130%. The 2-hexanone recovery in sample 8016-01 was 138%. The 
target analyte was not detected above the lower quantitation limit in this sample, therefore, the higher 
recovery did not affect positive sample results. All the remaining surrogate recoveries were within acceptable 
limits. The results are presented in the Surrogate Standards Summary Table. 

1 aboratozy Control Sample (l.CS) 
An LCS is an aliquot of reagent water spiked with the same analytes as the matrix spike. The LCS was 
prepared using an independent lot of hexone as a check on standard purity. EPA method 8260B required 
a recovery of70 - 130%. A hexane recovery of 101% was obtained. 

REFERENCES 

EPA, December 1996, Test Methods for Evaluating Solid Waste (SW-846), Third Edition; U.S. 
Environmental Protection Agency, Washington, D.C. 
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Internal Standards Summary Table 

+;1l:]g)@ittfu!imiJ~!:a[i\fi)l!i"rffl~tQJu.e.ne.[~f.&f .. {@.il!ltM 

itrnf:$~pf~ffif~m.g4.;\\@' Mtl:fojc.)~~if,J_lgjfam'- :r11:~1•n11~lli ill~l:r:::::,-:•--t :::---_-,: - ~* -
50 ug/ml CVS 38091409.D 8187830 100% 18.14 
100 ug/ml LCS 38091410.D 7916251 97% 18.17 
50 ug/ml CVS 38091413.D 8730504 100% 18.03 
Method Blank 38091414.D 7737661 89% 18.15 
8016-01 38091415.D 7693221 88% 18.05 
Method Blank 38091417 .D 8253986 115% 18.07 
50 ug/ml CVS 38091418.D 7168204 100% 18.12 
8016-04 38091419.D 6821940 95% 18.10 

Acceptance Limits = Response (EICP area) must be within 50 - 200% of the 
response obtained in the daily CVS. Retention times must be +/-30 seconds from 
that in the daily CVS. ·-

.. . . 

Surrogate Standards Summary Table 

M@#ES~f~~:N~;1ti*;1i =ii@!fa~~lmiiffft~ili#:ii::s =ii:!t~f;l;=~Wi~l:-ttif.#ttMiW:~ ;mMt1~:;~;*ri=1R:--•-"-·-:. -:::--:,:~~#d.¥1& 
50 ug/ml CVS 38091409.D 120% 110% 
100 ug/ml LCS 38091410.D 125% 108% 
50 ug/ml CVS 38091413.D 121% 99% 
8016-01 38091415.D 138% 102% 
50 ug/ml CVS 38091418.D 92% t 122% 
8016-04 38091419.D 91% 97% 

Acceptance Limit = 70 - 130% Recovery 
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~?5 972 St andard Spectra Auto'!':;~~ 
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-1 Filament 

PFTBA OPEN 

' 
j 

I 

541 i 
84 , 

0 . 03 1 i 
OFF i 
NEG i 

I 
2s. 03 I 

82 .0 I 
40 . 1 6 
4.02 

21 
I 

i 

i 
I 

I 
I 

I I 
L 

i ' ~ i 
21 soo sos·· I 

,..,\ ~ 
216 ~ 

scan: 10.00 - 700 . 00 Samples: 8 Thresh: 100 Step: o_. 10 
129 peaks Base: 68 . 95 Abundance : 228032 
100 -

i 

I 80 ~ 
j 
j 

60 4 
I 

j 
40 1 
20 ~ 

j 
I 

' 0 ' I ~ ii I I,, I 
I ' 

100 200 300 400 500 

e 

I 

600 

Mass Abund Rel Abund Iso Mass Iso kbund Iso Rat i o 
68.95 228032 

218.95 113784 
502.00 10070 

100.00 69.85 
49.90 219 . 95 

4 . 42 502 . 90 

page 13 of58 
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2658 1. 17 
5016 4 .41 
1047 10 . 40 

I 
I 

I 

700 



C: 

BHI-01255 
Rev. O 

82300-FAST-98-100 

SP::,2 BFB Dynamic Target Tune 

Mon Sep 14 09: 47 :4 8 1998 C: \HPCHEM\ 4 \5972 \ BFB . U 
!Mass 6.9. 051 Mass 218 . Mass 502.0S l !Ah 911098 i Ab 3023 Ab 7357 : EMVolts 2106 
' Pw50 0.58 I PwS0 0 . ?w50 o.s7 I Xray 68.4 
! i Emission 35.0 

j MS Temp 168 
1 Vacuum 92 
! ., .. i Samples 8 

,: I Averages 3 
' StepSize 0 . 10 

: I 
MassGain 216 
MassO!fs 0 

; 

: !. 
.. PFTBA 
i 

I ! 

i 

J.,. 
i 

j 

I \_:\ i 
!_.\ i 

,! ¼.-
I 

71 216 221 500 505 

Scan: 10 . 00 - 700 . 00 Sanmles: 8 Thresh: 100 Step: 0.10 
138 peaks Base : 69.00 ;.bundance: 823680 
100 -: 

i 

80 7 I 
I 
I 
j 

60 ~ 
! 
i 
I 

i i 40 -l 
i 

I 
i ,I I 

1 

20 i I I 
0 1. ·J i 

I . ' ' I 

100 200 300 400 500 

AmuGain 
AmuOffs 
Wid219 
'ITI 
DC Pol 

Repeller 
IonFocus 
EntLens 
EntOffs 
Filament 

OPEN 

' l r 
600 

Mass 
69.00 

219 . 00 
502.00 

Abund 
823680 
255360 

6056 

~el Abund 
100 . 00 

31. 00 
0.74 

Iso Mass 
70 . 00 

220.00 
502 . 90 

Iso Abund 
9218 

11559 
601 

Isa Ratio 
1.12 
4.53 
9.92 

TARGET MASS : 
DYNAMIC ENT OFFSET : 

TARGET ABUND ( \) : 
ACTUAL TONE ABUND ( \ ) : 

69 
14.6 

: co. a 
:oo .o 

131 
14.8 
35 . 0 
37 . 8 

219 
17 . 3 
30.0 
31. 0 

page 1.f o/58 
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502 
22.3 

0 . 8 
0 . 7 

538 ; 
84 : 

0 . 052 
OFF i 
NEG : 

i 
20 . 83 ' 86.0 : 

0 .00 1 

VAR ! 
2 I 

700 



BHI-01255 
Rev. O 

82300-FAST-98-100 

Instrument: 5972 INSTRUMENT 4 TEMP 
Mon Sep 14 11:03 : 53 1998 C:\HPCHEM\4\5972\3809 14BF . U 

EMVolts 
. Xray 
: Emission 
; MS Temp 
. Vacuum 

, Sampies 
! Averages 
; StepSize 
, MassGain 
i MassOffs 

2106 
68.4 
35 . 0 

1 72 
9l. 

8 
3 

0.10 
216 

0 

AmuGain 
AmuOffs 
Wid2l9 
TII 
DC Pol 

Repeller 
IonFocus 
EntLens 
EntOffs 
Filament 

PFTBA OPEN 

page 15 o/58 
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I 
538 I 

84 j 
0 . 052 i 

OFF I 

NEG . 

20 . 83 
86.0 

22 . 09 
VAR 

2 



Data File 
Acq On 
Sample 
Misc 

Method 
Title 

BFB 

C:\HPCHEM\1\DATA\HEXONE\38091401 . D 
14 Sep 98 11:39 am 
Method Blank N-91-1-02.08 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 

scan NUJllber 3131 

I Target I Rel. to I Lower 
Mass Mass Limi tt 

so 95 15 
75 95 30 
95 95 100 
96 95 5 

173 174 0 
174 95 50 
175 174 5 
176 174 95 
177 176 5 

I Upper I 
LimiU 

40 
60 

100 
9 
2 

100 
9 

101 
9 

Rel. 
Abnt 

16.4 
42.7 

100.0 
6.7 
o.o 

97.2 
7.5 

98.6 
6.7 

BHI-01255 
Rev.O 

82300-FAST-98-100 

'Vial: l 
Operator: Bonfoey 
Inst 5972 INST 
Multiplr: 1.00 

Raw 
Abn 

179763 
469515 

1099237 
74007 

0 
1068432 

80131 
1053888 

70234 

Result 
Pass/Fail 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

38091401,D HEXONE.M Tue Sep 15 15:08:41 1998 
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Data File 
Acg on 
sample 
Misc 

Method 
Title 

BFB 

C:\HPCHEM\l\DATA\HEXONE\38091409.D 
15 Sep 98 12:59 pm 
50 ug/L std N-91-1-21.04 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 

Scan Number 3131 

I Target I Rel. to I Lower 
Mass Mass Limit% I Upper I 

Limit% 
Rel. 
Al>n% 

BHl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 9 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: 1.00 

Raw 
Al:m 

Result 
Pass/Fail 

----------------------------------------------------------------------
50 95 15 40 15,9 192629 PASS 
15 95 30 60 41.3 498949 PASS 
95 95 100 100 100.0 1208165 PASS 
96 95 5 9 6.8 81770 PASS 

173 174 0 2 o.o 0 PASS 
174 95 50 100 94,4 1140176 PASS 
175 174 5 9 7.5 85943 PASS 
176 174 95 101 98.9 1127429 PASS 
177 176 5 9 6.7 75918 PASS 

----------------------------------------------------------------------
38091409.D HEXONE.M Wed Sep 30 14:53:33 1998 
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Data File 
Acq on 
Sample 
Misc 

Method 
Title 

BFB 

C:\HPCHEM\l\DATA\HEXONE\38091413.D 
18 Sep 98 10:34 am 
50 ug/L std n-91-1-21.09 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexona Analysis 

scan Number 3131 

I Target I Rel. to I Lower 
Mass Mass Limitt 

50 95 15 
75 95 30 
95 95 100 
96 95 5 

173 174 0 
174 95 50 
175 17 4 5 
176 174 95 
177 176 5 

I Upper I 
LimiU 

40 
60 

100 
9 
2 

100 
9 

101 
9 

Rel. 
Abnt 

16.5 
42.9 

100.0 
6.8 
o.o 

94.7 
7.6 

98.4 
6.7 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: 1. 00 

Raw 
Abn 

23·5397 
611599 

1426900 
96599 

0 
1351887 

102375 
1330166 

89564 

Result 
Pass/Fail 

PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 

38091413.D HEXONE.M Wed Sep 30 14:55:12 1998 
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Data File 
Acq on 
Sample 
Misc 

Method 
Title 

BFB 

C:\HPCHEM\l\DATA\HEXONE\38091415.D 
18 Sep 98 2:47 pm 
801.6-01 

C: \HPCHEM\2 \METHODS \HEX ONE. !-I 
Hexone Analysis 

Scan Number 3131 

I Target I Rel. to I Lower I Upper I 
Mass Mass Limit% Limitt 

Rel. 
Abnt 

BHl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 

5972 INST 
1.00 

Inst 
Multiplr: 

Raw 
Abn 

Result 
Pass/Fail 

----------------------------------------------------------------------
50 95 15 
75 95 30 
95 95 100 
96 95 5 

173 174 0 
174 95 so 
175 174 5 
176 174 95 
177 176 5 

38091415 . D HEXONE.M 

40 16.2 228964 
60 41.9 593252 

100 100.0 1414656 
9 6.8 96313 
2 o.o 0 

100 93.4 1321287 
9 7.6 100260 

101 98.8 1305031 
9 6.7 88002 

Wed Sep 30 14:59:33 1998 
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PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 
PASS 



Data File 
Acq on 
Sample 
Misc 

Method 
Title 

BFB 

C: \HPCHEM\l\DATA\HEXONE\38091416.D 
23 Sep 98 ll:38 am. 
50 ug/L std N-91-1-22.01 

C: \HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 

scan NUlllber 3131 

I Target I Rel. to I LOwer 
Mass Mass Limitt I Upper I 

LimiU 
Rel. 
Almt 

Blil-01255 
Rev.0 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 
Inst : 5972 INST 
Mul tiplr: l. 00 

Raw 
Abn 

Result 
Pass/Fail 

----------------------------------------------------------------------
50 95 15 40 16.2 212397 PASS 

75 95 30 60 42.3 552941 PASS 

95 95 100 100 100.0 1307142 PASS 

96 95 5 9 6.7 87301 PASS 

173 174 0 2 o.o 0 PASS 

174 95 50 100 94.7 1237638 PASS 

175 174 5 9 7.5 93005 PASS 

176 174 95 101 98.8 1222534 PASS 

177 176 5 9 6.7 82218 PASS 

----------------------------------------------------------------------
38091416.D HEXONE.M Wed Sep 30 14:58:17 1998 
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Data File 
Acq on 
sample 
Misc 

Method 
Title 

BFB 

C:\HPCHEM\l\DATA\HEXONE\38091419.D 
23 Sep 98 4:11 pm 
8016-04 N-91-1-22.04 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 

Scan NWllber 3131 

I Upper I 
Mass Mass Limit% Limit\ 

Rel. 
Abn% 

BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: l. 00 

Raw 
Abn 

Result 
Pass/Fail I Target I Rel. to I Lower 

----------------------------------------------------------------------
50 95 15 40 16.0 182616 PASS 

75 95 30 60 41.2 471352 PASS 

95 95 100 100 100.0 1143768 PASS 

96 95 5 9 6.7 76869 PASS 

173 174 0 2 o.o 0 PASS 

174 95 50 100 93.1 1065040 PASS 

175 174 5 9 7.4 79135 PASS 

176 174 95 101 98.6 1050600 PASS 

177 176 5 9 6.7 70012 PASS 

----------------------------------------------------------------------
38091419.0 HEXONE.M Wed Sep 30 14:58:59 1998 
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Initial Calibration Data 
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BHl-01255 
Rev. O 

82300-FAST-98-100 



BHI-01255 
Rev. 0 

82300-FAST-98-100 

Method 
Title 

Response Factor Report 5972 INST 

C:\HPCHE:M\2\METHODS\HEXONE.M 
Hexone Analys i s 

Last Update 
Response via 

Mon Sep 14 15:53:28 1 998 
Initial Calibration 

Calibration Files 
50 • 38091405.D 
25 =38091404.D 

compound 

5 
100 

=38091402.D 
• 38091406.D 

50 5 10 

10 
200 

25 

•38091403 . D 
=38091407.D 

100 200 Avg 

1) 
2) 

a,a,a-Trifluorotoluen ----------------ISTD---------------------

3) S 
4) S 
5) 

MIBK 0.123 0.132 0.136 0,120 0,123 0.122 0.126 
2-Hexanone 0.076 0.080 0.082 o.076 0.074 o.075 0.077 
Tetrachloroethylene 0.635 0.665 o.719 0.626 o.656 0.646 0.658 
4-Bromoflucrobenzen 0.642 o . 643 0.660 0.645 0.657 0.661 0.651 

( #)=out of Range 

HEXONE.M Wed Sep JO 13:30:11 1998 
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\ RSD 

5 .00 
3 .91 
5 .00 
1.35 



Data File 
Acq On 
Sample 
Misc 
Quant Ti~e: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\HEXONE\38091402 . D 
14 Sep 98 12:40 pm 
5 ug/L std N-91-1-20 . 09 

Oct 6 11:30 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexane Analysis 
Mon Sep 14 15:53:28 1998 
MUltiple Level Calibration 

BHI-01255 
Rcv. O 

82300-FAST-98-l 00 

Vial: 
Operator: 
Inst : 
Multiplr: 

2 
Bontoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Oev(Min) 

1) a,a,a-Trifluorotoluene 18.14 146 6938699 

System Monitoring Compounds 
3) 2-Hexanone 20.10 100 55074 
4) Tetrachloroethylene 20.82 166 461225 

Target Compounds 
2) MIBK 18.99 100 88670 
5) 4-Bromofluorobenzene 23.42 95 4462970 

(#) = qualifier out of range (m) • manual integration 
38091402.D HEXONE.M Tue Oct 06 11:30:29 1998 

page 24 o/58 
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50 . 00 ug/L -0.01 

\Recovery 
5.14 ug/L 10.29\ 
5.05 ug/L 10.11\ 

Qvalue 
5.08 ug/L m 1 

49.37 ug/L 99 

Page 1 



Data File 
Acq on 
sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

undance 70000001 
6500000 

I . 
1 6000000 ~ 
: ~ 

5500000 

5000000 

4500000 

4000000 ~ , 
~ 

3500000 

3000000 

2500000 

2000000 · 

1500000 

1000000 

500000 

bi111e--> 
0 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091402.D 
14 Sep 98 12:40 pm 
5 ug/L std N-91-1-20.09 

Oct 6 11:30 1998 

C:\HPCHEM\2\METHOOS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 

: Multiple Level Calibration 

TIC: 38091402 .D 

1 

4S 

2 JS 

I I • I I 

12.00 14.00 16.00 18.00 20.00 

38091402.D HEXONE.M Tue Oct 06 11:30:30 1998 
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BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

l 

. ' I I 

2 
Bonfoey 
5972 INST 
1.00 

22.00 24.00 

Page 2 

I 



Data File 
Acq On 
sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\ 38091403.D 
14 Sep 98 1:14 pm 
10 ug/L std N-91-1-20.10 

Oct 6 11:31 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15 : 53:28 1998 
Multiple Level Calibration 

BHI-01255 
Rev.0 

82300-FAST-98-100 

Vial : 3 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr : 1. 00 

Internal Standards R.T. Qion Response Cone Units Dev(Kin) 

1) a,a,a-Trifluorotoluene 18.12 146 7793759 

System Monitoring Compounds 
3) 2-Hexanone 20.09 100 127361 
4) Tetrachloroethylene 20. 81 166 1120060 

Target C0111pounds 
2) MIBK 18.98 100 211807 
5) 4-Bromofluorobenzene 23.42 95 5143320 

(t) = qualifier out of range (m) • manual integration 
38091403.D HEXONE.M Tue Oct 06 11:31:30 1998 
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50.00 ug/L -0.03 

\Recovery 
10.59 ug/L 21.lst 
10.93 ug/L · 21.851 

Qvalue 
10.79 ug/L m l 
50.66 ug/L 99 

Page 1 



Data File 
Acq on 
Sa•ple 
Misc : 
Quant Tillle: 

Method 
Title 
Last Update 
Response via 

undance 
8000000 l 
7500000 

7000000 ~ , 
65000001 

J 

6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

~ 

1000000 

5000001 

Quantitation Report 

C:\HPCHEM\1\DATA\HEXONE\38091403.D 
14 Sep 98 1:14 pm 
10 ug/L std N-91-1-20.10 

Oct 6 11:31 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091403 .O 

1 

2 JS 

4S 

BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst 
Multiplr: 

3 
Bonfoey 
5972 INST 
1.00 

0 -' ~...--..-.-.--.-.,.....,-..,........, ....... -:...,..... __ -.-~l...-..:-.l~~....,i,...,u.,....;~...,_~.=-!':..;....-...... 
I I I 

ime--> 12.00 14.00 16.00 18.00 20.00 22.00 24.00 

38091403.0 HEXONE.M Tue Oct 06 11:31:31 1998 

page 27of58 
C-73 
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Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C: \HPCHnl\l\DATA\HEXONE\38091404.D 
14 Sep 98 1:49 pm 
25 ug/L std N-91-i~20.11 

Oct 6 14:30 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

BHI-01255 
Rev. 0 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

4 
Bonfoey 
5972 INST 
1.00 

Internal standards R.T. Qion Response cone Units Dev(Min) 

l) a,a,a-Tri!luorotoluene 18.14 146 8523510 

System Monitoring compounds 
3) 2-Hexanone 20.09 100 324569 
4) Tetrachloroethylene 20.82 166 2668386 

Target Compounds 
2) MIBK 18.99 100 511974 
5) 4-Bromo!luorobenzene 23.42 95 5500877 

(t) = qualifier out of range (m) • manual integration 
38091404.D HEXONE.M TUe Oct 06 14:30:54 1998 
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50.00 ug/L -0.01 

\Recovery 
24.68 ug/L 49.36\ 
23.80 ug/L 47.60t 

Qvalue 
23.86 ug/L 95 
49.54 ug/L 99 

Pagel 



Data File 
Acq on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

r:::·1 
i 7500000 
I ' ' 1 

7000000 j 
6500000 

6000000 l 
5500000 

5000000 

4500000 

4000000 

3500000 

I 3000000 

1 2500000 

I 2000000 

1500000 

1000000 
l 

; 500000 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091404.D 
14 Sep 98 1:49 pm 
25 ug/L std N-91-1-20.11 

Oct 6 14:30 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexane Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091404.D 

l 

2 JS 

~ 

4S 

BID-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

4 
Bonfoey 
5972 INST 
1.00 

I 0 ..i....,_,....,.....,.....,._,......,....---,.-,-, .;......,.....,.-,4..,.,....ii..--,....,......,:...-,l,..,.:..:~~ • ....... ~~~-.~...;::..--:..i-,..""!"'"-, 
Time--> 12.00 14.00 16.00 18.00 20.00 

38091404.D HEXONE.M Tue Oct 06 14:30:55 1998 
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22.00 24.00 
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Data File 
Acq On 
Sample 
Misc : 
Quant Time: 

Method 
Title 
La.st Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091405.D 
14 Sep 98 2:24 pm 
50 ug/L std N-91-1-20.12 

Oct 6 11:31 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

BHI-01255 
Rev. O 

82300-F AST-98-100 

Vial: 5 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: 1. 00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

1) a,a,a-Trifluorotoluene 18.15 146 8821831 

System Monitoring Compounds 
3) 2-Hexanone 20.11 100 674100 
4) Tetrachloroethylene 20.83 166 5599068 

Target Compounds 
2) MIBK 19.01 100 1083853 
5) 4-Bromofluorobenzene 23.44 95 56-63663 

(t) = qualifier out of range (m) • manual integration 
38091405.D HEXONE.M TUe Oct 06 11:32:42 1998 
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50.00 ug/L o.oo 

\Recovery 
49.52 ug/L 99.05\ 
48.25 ug/L 96.51\ 

Qvalue 
48.80 ug/L 95 
49.28 ug/L 99 

Pagel 



Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

undance 
9000000 l 
8500000 

! 8000000 ~ 

f ,•00000 l 
7000000 j 

6500000 j 
6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

10000001 

500000 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091405.D 
14 Sep 98 2:24 pm 
50 ug/L std N-91-1-20.12 

Oct 6 ll:31 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone .Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level calibration 

TIC: 38091405.D 

l 

2 JS · 

4 

Blil-01255 
Rev.O 

82300-FAST-98-i00 

Vial: 5 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: l.00 

0 ..1...,,_,.....,...-.----,.-.-....-~---+1-....-.--.-:..,,-+...,_......,,-,.~~~--i-:,..,....,~~~~~.:::,,.~--
Time--> 12.00 14.00 16.00 18.00 20.00 

38091405.D HEXONE.M Tue Oct 06 11:32:43 1998 
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22.00 24.00 

Page 2 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
I.ast Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091406.D 
14 Sep 98 2:59 pm 
100 ug/L std N-91-1-20.13 

Sep 14 15:58 1998 

C:\HPCHEM\2\METHOOS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Blll-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst : 
Multiplr: 

6 
Bonfoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 
------------------------------------------------------------------------1) a,a,a-Trifluorotoluene 18.16 146 8662030 50.00 ug/L 0.01 

Systa Monitoring Compounds \-Recovery 
l) 2-Hexanone 20.12 100 1285081 96.15 ug/L 192.301 
4) Tetrachioroethylene 20.84 166 11358845 99.70 ug/L 199.391 

Target Compounds Qvalue 
2) MIBX 19.02 100 2135113 97.91 ug/L 99 
5) 4-Bromofluorobenzene 23.44 95 5689663 50.42 ug/L 99 

-------------------------------------------------------------------------(t) x qualifier out of range (m) s manual integration 
38091406.0 HEXONE.M Tue Oct 06 ll:33:23 1998 
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Data File 
Acq On 
Sample 
Misc : 
QUant Time: 

Method 
Title 
Last Update 
Response via 

r:IDm•nco 
.7e+07 

.6e+07 

l.5e+07 

l.4e+07 

l.3e+07 

l.2e+07 

l.le+07 

le+07 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 · 

0 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091406.D 
14 Sep 98 2:59 pm 
100 ug/L std N-91-1-20.13 

Sep 14 15:58 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091406.D 

1 

2 

~ '- . 
I I I I 

3S 

, ime--> 12.00 14.00 16.00 18.00 20.00 

38091406.0 HEXONE.M Tue Oct 06 11:33:24 1998 
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4S 

\ \ 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 6 
Operator: Bonfoey 

5972 INST 
1.00 

Inst : 
Multiplr: 

5 

• 

' 
22~00 

I 

24.00 

Page 2 



Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091407.D 
14 Sap 98 3:33 pm 
200 ug/L std N-91-1-20.14 

Sep 14 15:51 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Blil-01255 
Rev. O 

82l0O-FAsT-9S.:ioo 

Vial: 
Operator: 
Inst : 
Multiplr: 

7 
Bonfoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 
-------------------------------------------------------------------------1) a,a,a-Trifluorotoluena 18.16 146 8352203 50.00 ug/L o.oo 
System Monitoring Compounds \Recovery 

3) 2-Hexanone 20.12 100 2490072 191.92 ug/L 383.84% 
4) Tetrachloroethylene 20.84 166 21589228 195.84 ug/L 391.67\ 

Target C0111pounds Qvalue 
2) MIBK 19.01 100 4062810 191.91 ug/L 98 
5) 4-Bromofluorobenzene 23.44 95 5519820 13.78 ug/L 98 

------------------------------------------------------------------------(f) = qualifier out ot range (m) = manual integration 
38091407.D HEXONE.M TUe Oct 06 11:34:49 1998 
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Data File 
Acq on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

l,
undance 

3e+07 ~ 
; 
1 

.se+07 4 

I 2. 6e+07 i 
I ; 

2.4e+07 4 
J 
; 

2.2a+07 J 
j 

2e+07 ~ 
j 

l.8e+07 ~ , 
1 

1.6e+07 i 
1.4e+o7 ~ 

~ 
l.2e+07 ..1 

~ 
le+07 ~ 

j 
; 

80000001 

60000001 , 
4000000 ~ 

1 

4 
20000001 

~ 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091407.D 
14 Sep 98 3:33 pm 
200 ug/L .std N-91-1-20.14 

Sep 14 15:51 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

T:IC: 38091407.D 

l 
2 3S 

I ii 
. l . I ., i 0-'-r--T-r-...--..-,.,.--.--........ ,--· ....... .,....,.....,....,...._, __ 4---,,1-4~~~ 

Time--> 12.00 14.00 16.00 18.00 20.00 

38091407,0 HEXONE.M Tue Oct 06 11:34:50 1998 
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46 

~ 

BHl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst 
Multiplr: 

5 

I 
I I 

I 

7 
Bonfoey 
5972 INST 
1.00 

' .. 
22.00 24.0.0 

Page 2 



Response Ratio 

o.s-

0.4-

0.3-

0.2-

o. 1-

0 1 

MIBK 

2 
Amount Ratio 

Resp Ratio= l.26e-001 * Amt 

/ / 
_,,/ 

3 

RF Rel Std Dev= 5.0\ curve Fit: Avg RF 

Method Name: C:\HPCHEM\2\METHODS\HEXONE.M 

,/ 
,/ 

BHI-01255 
Rev. 0 

82300-FAST-98-100 

/o 

4 

Calibration Table Last Updated: Mon Sep 14 15:53:28 1998 
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Response Ratio 

0.3 

0.25 
I 

0.2~ 

O.lSj 

0.1 

···:~ 
0 

/ / 

,? 
,' 

l 

2-Hexanone 

/ 
/ · 

2 
Aaount Ratio 

Resp Ratio~ 7.7le-002 * Amt 

/ 

3 

RF Rel Std oev R 3,9t curve Fit: Avg· RF 

Method Name: C:\HPCHEM\2\METHODS\HEXONE.M 

BHI-01255 
Rev.O 

82300-FAST-98-100 

• 

4 

Calibration Table Last Updated: Mon Sep 14 15:53:28 1998 
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Response Ratio 

J 
l 2.5-, 
~ 
i 

1 

I 

2~ 
J 
~ 
i 
7 

i 

7 
1.5-j 

j 

J 

l~ 

~ 
I 

l 
i 

0.5-i 

i ... 
I 

Tetrachloroethylene 

/ 
/ 

BHI-01255 
Rev. O 

82300-F AST-98-100 

O-t<--~--.-..-----,-~----,-..---,---,----.---,-..----.----.----.....-...-...... -,---. 

0 l 2 
Alnount Ratio 

Res p Ratio c 6.sae-001 * Alnt 

3 

RF Rel Std Dev • 5.0t curve Fit: Avg RF 

Method Name: C:\HPCHEM\2\METHODS\HEXONE.M 

4 

calibration Table Last Updated: Mon Sep 14 15:53:28 1998 
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Sample Analysis Data 

page39of58 
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BID-01255 
Rev.0 

82300-FAST-98-100 



Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091409.D 
15 Sep 98 12:59 pm 
50 ug/L std H-91-1-21. 04 

Sep 15 13:28 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexane Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

BHl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst : 
Multiplr: 

9 
Bonfoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

l) a,a,a-Trifluorotoluene 18.14 146 8187830 

system Monitoring Compounds 
3) 2-Hexanone 20.10 100 755085 
4) Tetrachloroethylene 20.82 166 5932493 

Target compounds 
2) MIBK 19. 00 100 1188065 
5) 4-Bromofluorobenzene 23.43 95 5309620 

(I) = qualifier out of range (m) = manual integration 
38091409.D HEXONE.M Thu Oct 01 10:12:29 1998 

page 40of58 
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50.00 ug/L -0.01 

\Recovery 
59.77 ug/L 119.54% 
55.09 ug/L 110.17t 

Qvalue 
57.64 ug/L 97 
49.78 ug/L 99 



BHl-01255 
Rev. O 

82300-FAST-98-1O0 

Evaluate Continuing Calibration Report 

Data File 
Acq On 
sample 
Misc 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\1\DATA\HEXONE\38091409.D 
15 Sep 98 12:59 pm 
SO ug/L std N-91-1-21.04 

: · C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Cal i bration 

Vial: 9 
operator: Bonfoey 
Inst : 5972 INST 
Multiplr: 1. 00 

Min. RRF 
Max. RRF Dev 

0.000 Min. Rel. Area: 50\ Max. R.T. Dev 0 . 50min 
25\ Max. Rel. Area: 150\ 

Compound AvgRF CCRF \Dev Area\ oev(min) 

1 a,a,a-Trifluorotoluene 1.000 1.000 o.o 93 -0. 01 
2 MIBK 0.126 0.145 -15.3 110 -0. 01 
3 s 2-Hexanone 0.077 0.092 -19.5 112 -0. 01 
4 s Tetrachloroethylene 0.658 o. 725 -10.2 106 o. oo 
5 4-Bromo~luorobenzene 0.651 0.648 0.4 94 -0. 01 

----. ---------------------------------------------------------------------
(f) • out of Range 
38091405 . 0 HEXONE . M 

SPCC's out= O CCC's out= o 
Wed Sep 30 13:35 : 24 1998 
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I 
I 

Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

r,:::::1 

':::::::1 
I 

6000000 i 
5000000 

4000000 

3000000 

2000000 

1000000 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091409.D 
15 Sep 98 12:59 pm 
50 ug/L std N-91-1-21 . 04 

Sep 15 13:28 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091409.D 

l 

2 3S 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 9 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: 1.00 

5 

i 
I i 

'- i~A J~ It 1\1 . 0-'-,---,--.------.---,--·~·1 __,, ___ ~,-----,.....,., --i>-..,....:;>->--"/-, ,.,...~--...... -.,..--l'--~~~-,--

1'ime--> 12.00 14 ~00 16.00 18.00 20.00 22.00 24.00 

38091409.D HEXONE.M Wed Sep 30 15:45 : 24 1998 
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Data File 
Acq on 
Sample 
Misc : 
Quant Ti1ne: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\ l\DATA\HEXONE\38091410.D 
15 Sep 98 2:02 pm 
100 ug/L LCS N-91-1-21.05 

Sep 30 13:39 1998 

C:\HPCHEM\2\METHODS\HEXONE,M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level calibration 

Blil-01255 
Rev. 0 

82300-FAST-98-100 

Vial: 9 
Operator: Bonfoey 
Inst 5972 I NST 
Multiplr: l. 00 

Internal standards R.T. Qlon Response Cone Units Dev (Min) 

l) a,a,a-Trifluorotoluene 18.17 146 7916251 

system Monitoring Compounds 
3) 2-Hexanone 20.12 ,100 765576 
4) Tetrachloroethylene 20.84 166 5636447 

Target compounds 
2) MIBK 19.02 100 2010279 
5) 4-Bromotluorobenzene 23.45 95 5213167 

(I)= qualifier out of range (m) = manual integration 
38091410.D HEXONE.M Wed Sep 30 13:40:15 1998 
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50.00 ug/L 0 .02 

\:Recovery 
62.68 ug/L 125 .35\ 
54.13 ug/L 108 .26\: 

Qvalue 
100.87 ug/L 98 
50.55 ug/L 99 



Data File 
Acq on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

un ance 

90000001 

8500000 

8000000 ~ 

75000001 

I 1000000 ~ 

6500000 j 
6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 ~ 
1000000 l 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091410 . 0 
15 Sep 98 2:02 pm 
100 ug/L LCS N-91-1-21.05 

Sep 30 13:39 1998 

C:\HPCHEM\2\METHOOS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091410.D 

l 

2 

~ "' A 
• I I • I • I 

35 

i li::::::1 
12.00 14. 00 16.00 18.00 20.00 

38091410.D HEXONE.M Tue Oct 06 14:27:42 1998 

page 44of58 
C-90 

41S 

I !1 

BHl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 9 
operator: Bonfoey 
Inst : 5972 INST 
Multiplr: l. 00 

5 

1 
I 

22.00 24.00 

Page 2 



Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091413.D 
18 Sep 98 10:34 am 
50 ug/L std n-91-1-21.09 

Sep 18 10:59 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
MUltiple Level Calibration 

BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

10 
Bontoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min} 

l) a,a,a-Trifluorotoluene 18. 03 146 8730504 

system Monitoring Compounds 
3) 2-Hexanone 20.01 100 816624 
4) Tetrachloroethylene 20.73 166 5687903 

Target compounds 
2} MIBK 18,90 100 1216420 
5) 4-Bromotluorobenzene 23.33 9S 6233348 

(#} 2 qualifier out of range (m) = manual integration 
38091413,D HEXONE.M Wed Sep 30 13:43:08 1998 
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50.00 ug/L -0.12 

\'Recovery 
60.62 ug/L 12l.24t 
49.53 ug/L 99.06t 

Qvalue 
55.34 ug/L 94 
54.Bl ug/L 98 



BHI-01255 
Rev.O 

82300.FAST-98-100 

Evaluate continuing Calibration Report 

Data File 
Acq on 
Sample 
Misc 

Method 
Title 
Last Update 
Resp_onse via 

C: HPCHEM\l\DATA\HEXONE\38091413 . D 
18 Sep 98 10:34 am 
so ug/L std n-91-1-21.09 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Vial: 
Operator: 
Inst : 
Multiplr: 

10 
Bonfoey 
5972 INST 
1.00 

Min. RRF 
Max. RRF Dev 

0.000 Min. Rel. Area: 50\ Max. R.T. Dev o.somin 
25\ Max. Rel. Area: 150% 

compound AvgRF CCRF %Dev Area\ Oev(min) 

-------------------------------------------------------------------------
1 a,a,a-Trifluorotoluene 1.000 1.000 o.o 99 -0.12 
2 MIBK 0.126 0.139 -10 . 7 112 -0.11 
3 S 2-Hexanone 0.077 0.094 .;.21.2 121 -0 . 10 
4 S Tetrachloroethylene 0.658 0.651 0.9 102 -0.10 
5 4-Bromofluorobenzene 0.651 o. 714 -9.6 110 -0.11 

--------------------------------------------------------------------------
(#)=out of Range 
38091405.0 HEXONE.M 

SPCC's out• o ccc•s out= o 
Mon Oct 05 10:57:02 1998 
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Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091414.D 
18 Sep 98 11:46 am 
Method Blank N- 91-1- 21 . 10 

Sep 30 13:23 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexane Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 

5972 I NST 
1.00 

Inst 
Multiplr: 

Internal Standards R.T. Qion Response cone Units Dev (Min) 
--------------------------------------------------------------------------l) a , a,a-Tri!luorotoluene 18.15 146 7737661 50.00 ug/L o.oo 
system Monitoring compounds %Recovery 

3) 2-Hexanona 20.08 100 3285 0.28 ug/L 0 .55\ 
4) Tetrachloroethylene 20.80 166 20131 0.20 ug/L 0 .40\ 

Target Compounds QVa lue 
2) MIBK l-9.00 100 2857 0.15 ug/L m l 
5) 4-Bromofluorobenzene 23.37 95 5719406 56.74 ug/L 98 

--------------------------------------------------------------------------
(#)=qualifier out of range (m) = manual integration 
38091414.D HEXONE.M Wed Sep 30 13:25:00 1998 
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Data File 
Acq On 
sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

· undance 
J 
] 

8500000 ~ 
: 

8000000 : 
1 

7500000 ~ 

7000000 j 
~ 

6500000 ~ 
1 
1 

6000000 • 
• 

5500000 ~ 
j 

5000000 ~ 
1 

4500000 ~ 
~ 

4000000 ~ 

~ 
3500000 ~ , 

j 

3000000 ..i 
J 

2!500000 ~ 
l 

2000000 i 
1500000 ~ 

] 
1000000 ~ 

l 
500000 ~ 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091414,D 
18 Sep 98 11:46 am 
Method Blank N- 91-1-21.10 

Oct 6 14 :3 5 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration • 

TIC: 38091414,0 

1 

2 I. 4S 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 
Inst : 5972 INST 
Mul tiplr: l. 00 

t 

o ....... --.-~.,.....,.......-.-------....-~ ....... ..,.....,....,-...--,-,..,..., ...... ....,.,. _ _,,...,..-;- ~ 
' I 

Time--> 12. 00 

38091414.D HEXONE . M 

14. 00 16.00 18.00 20.00 

TUe Oct 06 14:35:05 1998 
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22.00 24.00 
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Data File 
Acq on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091415.0 
18 Sep 98 2:47 pm 
8016-01 

Sep 16 15:52 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
: Hexone Analysis 

Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Blil-01255 
Rev. O 

82300-FAST-98-100 

Vial: 10 
operator: Bonfoey 

5972 I NST 
1.00 

Inst 
Multiplr: 

Internal standards R.T. Qion Response cone Units Dev (Min) 

l) a,a,a-Trifluorotoluene 18.05 146 7693221 50.00 ug/L - 0 .10 

system Monitoring Compounds \Recovery 
3) 2-Hexanone 20.02 100 618612 68.96 ug/L 137 .92\ 
4) Tetrachloroethylene 20.74 166 5185671 51.25 ug/L 102 .49\ 

Target Compounds Qva lue 
2) MIBJC 18.91 100 6252 0.32 ug/L .i: 58 r. 
5) 4-Bromofluorobenzene 23.35 95 5676890 56.64 ug/L 98 

--------------------------------------------------------------------------
(f) • qualifier out of range (m) = manual integration 
38091415,O HEXONE.M Wed Sep 30 13:44:53 1998 
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Data File 
Acq On 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

r.:::::i 
8000000 ~ 

j 
7500000 ~ 

~ 
1 

,000000 l 
6500000 

6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000 

j 

Quantitation Report 

C:\HPCHEM\l\DATA\HEX0NE\38091415,D 
18 Sep 98 2:47 pm 
8016-01 

Sep 18 15:52 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091415.D 

1 

3S 

4S 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst : 
Multiplr: 

10 
Bonfoey 
5972 INST 
l.00 

0 ...._ _ _,_---,-..J,-,__......,....,....,,_.,.......;.,., ... , ....,.,., ..,....-.,....,.....-..;.:::;,-..,., =;a<:.,.aof-,>=;-, ...,,~=-;=.;:;,...;.,.:..,..=,.:::;.:.:;=a. 

~ime--> 12.00 14.00 16.00 18.00 20.00 22.00 24.00 

38091415.D HEXONE.M Wed Sep 30 15:40 : 54 1998 
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Data File 
Acq On 
Sample 
Misc 
Quant Tillle: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHI:M\l\DATA\HEXONE\38091417.D 
23 Sep 98 2:38 pm 
Method Blank N-91-1-22.02 

Sep 29 10:58 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexane Analysis 
Mon Sep 14 15 : 53:28 1998 
Multiple Level Calibration 

BHI-01255 
Rev. O 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

10 
Bonfoey 
5972 I NST 
1.00 

Internal standards R.T . Qion Response Cone Units Dev (Min) 

1) a,a,a-Trifluorotoluene 18.07 146 8253986 50.00 ug/L -o.oa 

System Monitoring Compounds \Recovery 
3) 2-Hexanone 20.05 100 7072 0.56 ug/L l.lH 
4) Tetrachloroethylene 20. 77 166 39519 0.36 ug/L o. 731 

Target Compounds Qvalue 
2) MIB:K 18.94 100 10159 0.49 ug/L m l 
5) 4-Bromotluorobenzene 23.37 95 5434399 50.54 ug/L 99 

--------------------------------------------------------------------------
(#); qualifier out of range (m) • manual integration 
38091417.D HEXONE.M Wed Sep 30 14:45:27 1998 
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Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Abundance 
8500000 1 

8000000 . 
7500000 ~ 

l 

70000001 

6500000 j 
6000000-! 

5500000 j 
1 

5000000 j 
1 
1 

4500000 -j 
; 

40000001 

3500000 

. 3000000 I 
2500000 

2000000 , 
1 

1500000 ~ 

1000000 J 
500000 ~ 

j 

1 
0 

Quantitation Report 

C:\HPCHEM\l\OATA\HEXONE\38091417.0 
23 Sep 98 2:38 pm 
Method Blank N-91-1-22.02 

Sep 29 10:58 1998 

C:\HPCHEM\2\METHOOS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091417.D 

l 

L 2 3S 4S 

1l ,\ '- ., 
I I I • 

Time--> 12.00 14.00 16:00 18.00 20.00 

38091417.D HEXONE.M Tue Sep 29 10:59:03 1998 
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BHI-01255 
Rev.O 

82300-F AST-98-100 

Vial: 
Operator: 

10 
Bonfoey 
5972 INST 
1.00 

Inst : 
Multiplr: 

. 

I 
i 
i 
! 

I 
A. " •. I A 

I I • 

22.00 24.00 

Page 2 



Data File 
Acg on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091418.0 
23 Sep 98 3:15 pm 
50 ug/L std N-91-1-22.03 

Sep 29 10:55 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Blfl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 10 
Operator: Bonfoey 
Inst :· 5972 INST 
Multiplr: l.00 

Internal standards R.T. Qion Response Cone Units Dev (Min) 

1) a,a,a-Trifluorotoluene 18 .12 146 7168204 

System Monitoring Compounds 
3) 2-Hexanone 20.07 100 510876 
4) Tetrachloroethylene 20.80 166 5768320 

Target Compounds 
2) MIBK 18.97 100 868020 
5) 4-Bromofluorobenzene 23.39 95 5165901 

(I)= qualifier out of range (m) = manual integration 
38091418.0 HEXONE.M Wed Sep 30 14:46:22 1998 

page 53 o/58 
C-99 

50.00 ug/L -0.03 

\Recovery 
46.19 ug/L 92.3st 
61.18 ug/L 122.36\ 

Qvalue 
48.10 ug/L 95 
55.32 ug/L 98 



BHI-01255 
Rev.O 

82300-FAST-98-IO0 

Evaluate Continuing Calibration Report 

Data File 
Acq on 
Sample 
Misc 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\l\DATA\HEXONE\38091418.D 
23 Sep 98 3:15 pm 
50 ug/L std N-91-1-22.03 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

Vial: 10 
Operator: Bonfoey 
Inst : 5972 INST 
Multiplr: l. 00 

Min. RRF 
Max. RRF Dev 

0.000 Min. Rel. Area: 50\ Max. R.T. Dev 0.50min 

1 
2 
3 
4 
5 

25t Max. Rel. Area: l50t 

Compound 

a,a,a-Trifluorotoluene 
MIBK 

s 2-Hexanone 
s Tetrachloroethylene 

4-Bromofluorobenzene 

(#)=out of Range 
38091405.D HEXONE.M 

AvgRF CCRF tDev Areat Dev(min) 

l.000 l.000 o.o 81 
0.126 0.121 3.8 80 
0.077 0.071 7.6 76 
0.658 0.805 -22.4 103 
0.651 o. 721 -10.6 91 

SPCC's out= 0 CCC's out= 0 
Mon Oct 05 11:30:35 1998 

page54of58 
C-100 

-0.03 
-0.04 
-0.04 
-0.03 
-0.05 



i 

Data File 
Acq On 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

undance 

9000000 ~ . 
8500000 ~ 

' • 8000000 ~ 

7500000 j 
7000000 

• 

6500000 l 
6000000 

~ 

5500000 l 
5000000 

j 

4500000] 

4000000 

3500000 I 
3000000 

2500000 

2000000 j 
' 1 

1500000 j 
1000000 

~ 
S00000 1 , 

0 1 

Quanti tation Report 

C:\HPCHEM\l\DATA\HEXONE\38091418.D 
23 Sep 98 3:15 pm 
50 ug/L std N-91-1-22.03 

Sep 29 10:55 1998 

I 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 3809141.8.D 

1 

2 

~ 
. I I 

JS 

' Time--> 12.00 14.00 16.00 18.00 20.00 

38091418.D HEXONE,M TUe Sep 29 10:56:41 1998 

pagej5 o/58 
C-101 

4 

BIIl-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
operator: 
Inst : 
Multiplr: 

5 

I 

10 
Bonf oey 
5972 INST 
1.00 

22.00 24.00 

Page 2 



Data File 
Acq on 
Sample 
Misc : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\l\DATA\HEXONE\38091419 . D 
23 Sep 98 4:11 pm 
8016-04 N-91-1-22.04 

Sep 30 14:47 1998 

C:\HPCHEM\2\METHODS\HEXONE.M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

BID-01255 
Rev.O 

82300-FAST-98-I0O 

Vial: 
Operator: 
Inst : 
Multiplr: 

10 
Bonfoey 
5972 INST 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 
--------------------------------------------------------------------------
l) a,a,a-Trifluorotoluene 18.10 146 6821940 

System Monitoring Compounds 
3) 2-Hexanone 20.06 100 477295 
4) Tetrachloroethylene 20.79 166 4332395 

Target compounds 
2) MIBK 18.97 100 24003 
5) 4-Bromofluorobenzene 23.39 95 4508795 

(#)=qualifier out of range (rn) = manual integration 
38091419.D HEXONE.M Wed Sep 30 14:47:27 1998-

page 56 o/58 
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50.00 ug/L ~0.05 

%Recovery 
45.34 ug/L 90.69% 
48.28 ug/L 96.56% 

Qvalue 
1.40 ug/L m l 

50 . 73 ug/L 98 



Data File 
Acq on 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

!Abundance 

7000000 i 
j 6500000 -j 

: 6000000 l 
5500000 • 

5000000 j 
45000001

1 

4000000 

3500000 l 
3000000 

2500000 

2000000 

1500000 

Quantitation Report 

C:\HPCHEM\l \ DATA\HEXONE\38091419.D 
23 Sep 98 4:11 pm 
8016-04 N-91-1-22 . 04 

Sep 29 10:54 1998 

C:\HPCHEM\2\METHODS\HEXONE,M 
Hexone Analysis 
Mon Sep 14 15:53:28 1998 
Multiple Level Calibration 

TIC: 38091419. D 

1 

4 

I 
!, 

I 
I 

I 3S ·• 

1000000 1 

sooooo I 2 

BHI-01255 
Rev.O 

82300-FAST-98-100 

Vial: 
Operator: 
Inst : 
Multiplr: 

10 
Bon foey 
5972 INST 
1. 00 

l ~ I 0 ........ ......,.....,....,......,-...,...-.....,_~il.....,,.., ...,...~~ -.........,.-.,............,.,'"""".,....,.~-"';-<:..,..:-¥-";'"'-r"''P\,.,.....-'?=r"T ...... _ 

Time--> 12.00 14 ~00 16:00 18 ~00 20:00 22.00 24 : 00 

38091419,D HEXONE.M Tue Sep 29 10:55:39 1998 

page 57 o/58 
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End of Package 

page58o/58 
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APPENDIXD 

BHI-01255 
Rev.O 

. ANALYSIS RESULTS FROM THE QC BLANK SAMPLES PERFORMED BY 
THERMO NUTECH LABORATORY 
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HEIS ANAL YTlCAL RESULTS FOR SAMPLES BOPPC1. C2, C3, C5 

Bill-01255 
Rev. O 

samp num imeclil lump Cla19 time 1con_ld 'con IOIICI Nllne ·valua ..,,,. I count eriMDA 1tota1 er anal units !lab_q rev_q 
BOPPC1 ·WM 19Ml8/10 15:00 !71-55-6 : 1, 1.1 •Trichlotoelnane 5 fuiij[ u l 
BOPPC1 WM 19Ml8/10 15:00 !79-34-6 ;1,1.2.2-T~I 5 I h..A u i 
BOPPC1 WM 19111011110 15:00 179-Q0..6 : 1, 1.2-Trlc:llloroeCllane 5 1, ... u 
BOPPC1 WM 19MJlll10 15:00 175-34-3 ! 1, 1-0lchloroethane 5 I 1, ... !U 
BOPPC1 WM 9Mltll10 15:00 175-35-4 1, 1-0lc:hlonlethel ie 5 Inn u 
BOPPC1 WM 98108f10 15:00 1107-0&-2 1,2-0~ ; 5 I 111ft u 
BOPPC1 WM 9Mle/10 15.-00 1540-59-0 1,2-0lc:hloroelhelle(Tollll) I 5 1, ... u 
BOPPC1 WM 1981011/10 15.-00 178-87-5 1,2-0ichloropnlpan 5 lun/L u 
BOPPC1 WM 91108110 15.-00 ! 78-93-3 2-Butanone ' 3 I lunll_ BJ 
BOPPC1 WM 9Mle/1015.-00 1591-78-6 2-Haxanone 10 I lunll_ u 
BOPPC1 WM 1981011/10 15:00 i10S-10-1 2-Pentanone 10 IIICIIL u ! 
BOPPC1 WM 9110811015:00 17GM0-6 Aunirun 76.2 ln,aA B i 

BOPPC1 WM 9111011110 15:00 1145116-10-2 Americ:ium-241 171 pCill. u I 

BOPPC1 WM I 9Mllft 0 15:00 17440-36-0 ' 25.8 IIICIIL u 
BOPPC1 WM 9M18110 15:00 114234-35-6 • 125 35 pCill. u 
BOPPC1 WM 9M18110 15:00 112t57+11-2 Amdor-1016 10 IUIIIL u I 

BOPPC1 I- 9111'011,'1015:00 111104-2&-2 Aroclor•1221 I 20 I,_ u 
BOPPC1 WM 9M)ll1015:00 111141-1&6 Amdor-1232 I 10 11...il u 
BOPPC1 WM 9M)ll10 15:00 153489-Zt-9 Anx:lor-1242 i 10 luall u 
~ WM 9Mllf1015:00 11211572-29-e Aroclor-1248 I 10 11..i u 
BOPPC1 :WM 19M>lf10 15:00 111097.-..1 Anx:lor-1254 : 10! I luall u 
BOPPC1 iWM 9M>lf10 15:00 11 10915-82-6 IAnx:lor· 1280 ' 10 lua/L ·u 
BOPPC1 WM ! 9III0&'10 15:00 17 440-38-2 A,..iic : 38.1 I I 

lnNI u 
BOPPC1 ,WM 9810111015:00 17~ Barium 95.4 I uglL 1B 
BOPPC1 :WM 981011110 15:00 171-43-2 !Benzene 5 i : p..A 1U I 

BOPPC1 iWM 198IOlll10 15:00 17440-41-7 1~~ .. 0.2 : i \unit iU ! 
BOPPC1 :WM 9M18110 15:00 17>27• ' Bnlmodidllol'ometh- 5 ' I 1,11111 u 
BOPPC1 ;WM !9111111111015:00 17>25-2 iBnmofonn 5 ! I 'UII/L IU 
BOPPC1 .WM 19Mllf10 15:00 174-83-9 •a-nethane 10 I I un/L ,U 
BOPPC1 ,WU i9Mltll1015:00 17~9 ICaClmium ' 4 ! un/L_ u 
B0PPC1 WM 19Mllf1015:00 i7440-70-2 calcium ~, . ~ -~··193 UII/L B 
B0PPC1 WM 9M)ll1015:00 ,7>15-0 carbon diaulfide ! 5 IICIIL u 
BOPPC1 ,WM 9IIOIN0 15:00 15tr23-5 ICarbon t.lrac:hlolide 5 I IOI. u 
BOPPC1 :WM l9Ml8/1015:00 l13967-70-9 !Cesiwn-134 I 22 IIICIIL u i 
B0PPC1 , ..... 19Mlllf10·15:00 11004>9'7-3 Cesium-137 i I 161 pCill. !U I 
BOPPC1 :WM 19Mllll10 15:00 I 16887-00-6 Chloride 0.54 I 1-~ i 

BOPPC1 :WM 91108110 15:00 11~7 'CNorobenzene 5 : I,_ u 
B0PPC1 1'WM j91/D1110 15:00 ,75--00-3 Chloroelhane 10 ! 111, .. u 
BOPPC1 ,Vtll 9Mllf10 15:00 167-a-3 Chloroform 5 1, .... u 
BOPPC1 :ll'AI 1111101/10 15:00 17~-3 Chloromelhane 10 I lun u 
BOPPC1 ;ll'AI 9M)8(10 15:00 :7440-47-3 Chnimium 5.8 : 1 .... u ~, ,Mt 98/0l/10 15:00 :10061-01-5 lcil-1,3-0ichl 5 : '"'' !U ; 

BOPPC1 ,l/'AI I 9Mll/10 15:00 !744()..48• 1Cobal : 5.8 i iun IU ! 
BOPPC1 'WM 19Mlll10 15:00 l1011M0-0 iCobd-60 I 191 pCill. :u I 

B0PPC1 ·WM I 9Ml8/10 15:00 17 440-60-a IC<mMr 3., I lun/L B ! 

BCIPPC1 iWM I 9Ml8/10 15:00 1131111-1>2 Curium-2'4 0 0.011 0.151 0.01 l..r.i/l u I 
B0PPC1 ,WM I 1181'011110 15:00 1124-4&-1 I DlbRlmoc:tllO!omelh- 5 I ug/L lU ! 
BOPPC1 iWM 19&'08110 15:00 1100,41-4 , Elhytbe11zetie ' 51 I , .... :u 
BOPPC1 :WU ;9M1811015:00 11~ Europium-152 451 1 .. :U 
BOPPC1 ·WM !9MJ811015:00 !15585-10-1 ,.,, 154 56 I 1 .. :u 
BOPPC1 WM ! INl/08f10 15:00 '14391-18-3 Europium-155 I 271 ... 'U 
BOPPC1 WM I 98/0llf10 15:00 . 169&M&-8 !Fluoride 0.51 ; l'ma u I 

BOPPC1 WM ; 9&'Dlll10 15:00 ; 12587~1 !Gross alpha -0.3 0.531 1.1 i 0.531pCill :u : 

BOPPC1 WM '9Mlll10 15:00 12517• 7-2 :Grma beta -1 1.71 2.81 1.71pCi/l ·U 
B0PPC1 WM : 91/08f'10 15:00 17'39-89-6 !Iron 48.51 ;unlL B ! 

BOPPC1 WM .9Mll/10 15:00 17439-92-1 :Laad 37.21 ,unit u : 
BOPPC1 WM •98/08110 15:00 7439-95-4 38.41 · uni!_ u ! 

BOPPC1 WM .91101110 15:00 7439-96-5 M11111• neM 1.21 ,unlL u 
BOPPC1 WM 9M)8(1015:00 ·7439-97-6 :Mercury 0.11 unJL u 
BOPPC1 WM 9Mlll/10 15:00 ·1~2 Methylenechlori 61 """- B 
BOPPC1 WM 9Mlll/10 15:00 13994-20-2 :Neptunium-237 -0.012: 0.0691 0.11: 0.0691pCi/l u 
BOPPC1 WM 98101110 15: 00 7440-02-0 Nickel 9.51 ~ u 
BOPPC1 WM 98/0l/10 15:00 14797-5>8 ·Nitrate 0.25! mi;L u 
BOPPC1 WM 9Ml8/1015:00 14797-65-0 Nitrila 0.251 mi;L u 
80PPC1 WM 9Mllll1015:00 PH pH Measinment 9., , ,pH 

80PPC1 WM 98101110 15:00 13981-16-3 P1utonium-238 0.1,1 0.1', 0.251 0.1411!1Ci/L u 
BCIPPC1 WM 9Ml8/10 15:00 PU-23912<&0 P1utonium-23Sll2<&0 o: 0.11 ' 0.22: 0.11 pCi/l u 
BOPPC1 WM 98/08110 15:00 917/,&0·Potassium 606! '""' u 

D-1 



HEIS ANAL YTlCAl. RESULTS FOR SAMPLES BOPPC1, C2, C3, C5 

BHI-01255 
Rev.O 

ump num 1medil iump dalll time ,con id ICCll'I"""' name !Value l'llmlcount er!MDA IIDlal er anal Units lllb q 18V q 
BOPPC1 WM '98/08110 15:00 I1~ Polusiurn-40 I 1801 '"'-""' tu 
BOPPC1 WM ;9810811015:00 !139112~ IRadium-228 I ' I 28 pCK, ,u 
BOPPC1 'WM 19810811015:00 I 15262-20-1 Radlum-228 I ' 81 pCK, JU ' BOPPC1 ,WM I 98/08/10 15:00 7712..c9-2 !Selenium 44 I IUIIIL IU 
BOPPC1 iWM ; 9&'08/10 15:00 17440-22-4 Silver 4.8 11111/L iU I 
BOPPC1 1',W i ll&'08/10 15:00 17440-23-5 Sodium 15001 ,...,,. B 
BOPPC1 !WM N/O&l10 15:00 100-42-5 15Nlllne 5 I ug/L JU 
BOPPC1 ·WM I N/O&l10 15:00 14806-79-3 SUlflle 0.25 •man. IU 
BOPPC1 WM 9111111110 15:00 127-1M Tandllol oelhelNI 5 i ualL IU 
BOPPC1 IWM I9M)ll10 15:00 7440-28-0 Thallium 50.2 ualL iU 
BOPPC1 jV\IM N/081'10 15:00 1oa-aa-3 Toune I 5 """'- ,u 
BOPPC1 IV\IM 9Mlll/10 15:00 SR-AAD ,Total beta radiostrontium I 0.58 1.81 2.21 1.8 pCUl ,U 
BOPPC1 ,WM i9M)8110 15:00 10061-42~ ltran.-1,S-Oic:hlorapropnel 5 : uglL :u 
BOPPC1 •WM i9M)8110 15:00 79,()1~ , Trict,laroelllene 5 uglL !U 
BOPPC1 ,\W i9Mlll10 15:00 7440-62-2 Vanadium 3.51 llllll :u 
BOPPC1 'V'A,11 I9M1811015:00 75-41-4 Vinyl chloride 10 I iuall. !U 
BOPPC1 WM 9M>811015:00 1~0-7 XyieMs (total) ! 5 I luall. :U 
BOPPC1 WM 9IIOSMO 15:00 744CMl8-6 ~ 2.1 I llllll iB 
BOPPC2 WM 9110t1110 15:05 71-65-e 1, 1, 1-Trichlau:IICI•• 5 , ... JU 
BOPPC2 WM 9811111110 15:05 79-34-5 1, 1.2,2-Tetrac:hlarllMllane 5 , ... 'U 
BOPPC2 IWM 98/08fl0 15:05 I7!M)().6 11, 1 .2-Trlchlonlelhlne 5 lua ,U 
BOPPC2 iWM 9Mlel10 15:05 75-34-3 i 1, 1-0ichlanlllhane 5 I 1ua .u 
BOPPC2 ;\WI I 981011110 15:05 175-35-4 ! 1.1-Dlchloraelllet• ' 5 ua !U 
BOPPC2 ;',W i 98108110 15:05 107-06-2 ! 1,2-Dlchlaraelhane ' 5 i i Ullll. :U 
BOPPC2 :WM ! 98108110 15:05 ·~ i1,2~ne<TalalJ I 5 I i UIIIL ·u 
BOPPC2 WM i 9MJlf10 15:05 78-17-5 , 1.2-0ichlorapn)pan 5 I Ullll. .U 
90PPC2 WM i9MJlll10 15:05 I7M3-3 !2-8u11none 10 i Ullll. u 
BOPPC2 ;WM 9111111/10 15:05 1591-78-6 :2-Heunane 101 I ug/l. u 
BOPPC2 WM 191108110 15:05 1108-10-1 :~2-~ : 10 I I 11111/L 'U 
BOPPC2 iMII i9Ml&'10 15:05 67~1 AcllarNI .. 5 IUIIIL BJ 
BOPPC2 iv.tot • 19Mllll10 15:05 7'380-5 Aulnan ' > .J· 38.1 luall iB I 
BOPPC2 iv.tot 9Mlll10 15:05 1~1W Afflaicium.241 451 IIICl/l. ,u 
BOPPC2 :WM : 9M>llf10 15:05 :7440,35-0 25.1 'UIUI.. :u 
BOPPC2 !WM 98108f10 15:05 j 14~ Anllrnon,-125 I 341 :1/1.. JDC ,U 
BOPPC2 ,WM !9Ml8110 15:05 112874-11-2 IArador-1018 I 14 : I IUIIIL u 
BOPPC2 :WM 9811111f10 15:05 11104-a-2 IAraclar-1221 I 29 i I Ullll. ·U 
BOPPC2 :WM 9811>8MO 15:05 111141-18-5 IAraclar-1232 I 1-4 UCIIL 'U 
BOPPC2 :WM 9Mlll'10 15.-0S ~1-9 Araclar-1242 1-4 ! i 111111.. iU 
BOPPC2 ;v.,,t !9Mlllf'I O 1 s.-os I 1 ""a-29-8 IAraclar• 1248 14 !111111. ,u 
80PPC2 :vvu :9MJ&l10 15:05 111087,_1 IAnx:lar-1254 I 1-4 ! I UIIIL .u 
BOPPC2 :WM 1911111&'10 15:05 l1109S-12-5 1Arador-12tl0 14 I i UIIIL ,u 
BOPPC2 WM • INl/08/10 15:05 I7,M0,.38-2 !AlwMic I 38.1 unit .u 
BOPPC2 WM 9811111110 15:05 17 "40-39-3 :Barium i 3.31 : I ILIQI\. :u 
BOPPC2 WM 9Mlll10 15:~ 171-43-2 'Blnallt 5 : ' ,ua,i. .u ' . BOPPC2 WM I9IIIOIMO 15:05 17440-41-7 I 0.2 I !UIIIL u 
BOPPC2 •WM '9Mlll10 15:05 175-27-4 ' ~ 5 I 1111111.. :U 
BOPPC2 .WM 91101110 15:05 17~2 .Bramofolm 5 I uaL u 
BOPPC2 WM , 9Mll/10 15:05 j7~9 · Bramomethltne 10 I I :UCIIL .u 
BOPPC2 WM i91108/10 15:05 !7440-43-9 icadmlurn i 4 ! I Iua11. u I 
~ V'A,11 ,9Mlll10 15:05 I7440-7G-2 ,calcium : 2251 ' j Jugll. ·e 
BOPPC2 V'A,11 :9Ml8110 15:05 175-15-4 . carllan disulfide : 5 : : !ua/L u 
BOPPC2 WM •9Ml8110 15:05 ,55-23-5 Carblln tenc:Horide 5 ' uall.. u 
BOPPC2 WM ,98/08/10 15:05 :13967-70-9 ICesium-134 ! : 161 ·pCUL u I 

BOPPC2 WM ·98/08/10 15:05 .1~7-3 iCesium-137 ! 181 pCUl u ; 

BOPPC2 WM 98108110 15:05 : 115117-ocMi ! Chloride ! 0.251 1mM. u I 

BOPPC2 WM 98I08l10 15:05 I 10&-11().7 . Chlolollenzane 51 ·ugn. u I 

BOPPC2 WM 9Mlllfl O 15:05 ,75-00-3 ~ 101 ua,\. u : 

BOPPC2 WM 9Mlaf10 15:05 -67-66-3 Chloftlfclm 51 uglL u I 

BOPPC2 WM 98108110 15:05 74-87-3 Clllon)rnetNne 101 ·ugll u 
BOPPC2 WM 98/08110 15:05 7440-47.3 'Chromium 5.61 uglL u 
BOPPC2 WM 9M18110 15:05 10061-01-5 : cis-1,3-0ichJoropropene 51 ug/L u 
BOPPC2 WM 9M111110 15:05 7440-46-4 Cobal 5,81 ualL u 
BOPPC2 WM 9Mllll10 15:05 1019MO-O ,Coba~ 181 pal. u 
BOPPC2 WM 98/08/10 15:05 7440-50-8 Copper 5.31 ugll B 
BOPPC2 WM 98/0llf10 15:05 13981-15-2 Curium-244 0.11 0.0891 0.11 0.089IpCill u 
BOPPC2 WM 981U8/10 15:05 12~1 Oibromochloromethane 5: ugll u 
BOPPC2 WM 98/08/10 15:05 100-41~ Elhyl,enz- 5 ' uglL u 
BOPPC2- WM 98/08/10 15:05 14683-23-9 · Euroc,ium-152 - .. 

39 · pCi/l u ---
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Blil-01255 
Rev.O 

HEIS ANALYTICAL RESULTS FOR SAMPLES BOPPC1, C2. C3, CS 

sanp num 1media 1samp date time ,con id icon iOfl<I name 
BOPPC2 WM 1981'08110 15:05 :15585-10-1 IEuropium-154 I ; 54 1pCi/L 1U , 

BOPPC2 'WM !99/08110 15:05 114391-16-3 IEurooium-155 : 361 pCi/1.. ,u : 
80PPC2 ;WM 98108110 15:05 i169114-4M Fluoride 0.5 '"""' ,u 
BOPPC2 WM 198108f10 15:05 i 12587-46-1 IGrou alpha 0.41 1 1.2 2.2 1.21..r~ U 
80PPC2 WM 9MJ8f10 15:05 12587• 7•2 IGroas beta --0.071 3.3 5.6 3.3 pCilL U 
BOPPC2 WM •98IOll/10 15:05 i7439-8M Iron 24.8 : 1 1un11... a 
BOPPC2 WM 9Ml8f1015:05 70&-92•1 Lead 37.2 IUIWL U 
BOPPC2 \NM 9M)6110 15:05 7439-85-4 I 107 iua/1. B 
BOPPC2 ·',W 9MJll1015:05 1743~5 IM-neae 1.2 luall U 
BOPPC2 WM 9M1811015:05 7439-87-6 Mercury 0.1 IUM. U 
BOPPC2 WM 98111811015:05 75-09-2 2 iualL BJ 
BOPPC2 WM i9Ml&'1015:05 113994-20-2 Nepluniurn-237 0.04 0.061 0.14 0.081 pCilL I u 
BOPPC2 WM i9Ml&'10 15:05 17440-02--0 Nicb1 9.51 
BOPPC2 WM 96/0811015:05 !14797-55-8 INilrala 0.25 
BOPPC2 WM 9Mllll10 15:05 114797-65-0 Nilrile 0.251 
BOPPC2 WM 9MJ6f10 15:05 IPH ,pH Meaurement 7.7 
BOPPC2 WM 98108(10 15:05 13981-1&-3 Plullonium-238 0.0391 
BOPPC2 WM 9&'0&'10 15:05 PIJ.239/240 ~238t240 0.021 
BOPPC2 IWIII 1911'0&'10 15:05 9/7µ,(J Potuliuffl 806 
B0PPC2 WU 9Mllt'I0 15:05 '13966-00-2 PolliAun-40 
BOPPC2 WM 9MJll1015:05 13912~ Radkm-226 
BOPPC2 WM 9Mllll1015:0S 15262-20-1 ~ 
BOPPC2 WM 9Ml8110 15:0S 77112• 9-2 Selenium 44 
BOPPC2 ;WM 9Mllll10 15:05 17440-22• iSiMr 4.15 
BOPPC2 iWM 9Mllll1015:05 i744G-23-5 Sodun 1 9031 
BOPPC2 j\W i9M1811015:05 110CM2-6 :- 5 1 
BOPPC2 1\W 9Ml811015:05 114aOll-79-8 ISulfnl 0.251 
BOPPC2 ,vw 9MJ8110 15:05 1127-18-4 :Tetrac:hlon:leCh , 5 
BOPPC2 '\W 9MJ6f10 15:05 ,7440-28-0 Thlllum 50.2 
BOPPC2 111M 9810&'10 15:05 i 108-81-3 I Toluene 5 
80PPC2 /lo'IM !98108f10 15:05 SR-RAO Total 11111a ,adiostronlium I 0.2 
IIOPPC2 WM i911'0&'1015:05 110061-02-6 v..-1,· r 5 1 
BOPPC2 WM 98IOll/10 15:05 179-01-6 Tlictlloroelhel• 5 
BOPPC2 \W 9Mlll10 15:05 7440-62-2 !Vanadium 3.5 

l1wl 

:Mftll 

pH 
0.078 0.15 0.0711pCilL 
0.078 1 0.15 0.CJ711nCill 

230 

1.6 1 

! ... : 

' 

23 
60 

2 

IUIIIL 

laCIII.. 
l..r.111 

pCIIL 
l1lftll 

:ugll 
junA 

! ,I\ 

,.,...._ 
' LIDIL 

1.61..Clll. 
;, ... 
·-..... 

BOPPC2 WM 9Mlll10 15:05 75-01• ·VIIM dlloride 10 j "" 
110PPC2 WM 9Ml8f10 15:05 1~20-7 Xy!IMs (total) , 5 I ' un 
80PPC2 WM 19Ml611015:05 !7440-66-6 IZinc: I 7.9 I !LIDIL 

BOPPC3 iWM 198.'0&'1015:20 .71-55-6 1,1,1-Tlichloroetnane 5 1 I iUM. 

BOPPC3 WM 9Mllll10 15:20 179-34-5 1,1 ,2,2-TetradllarollCherw I 5 1 I i~ 

BOPPC3 WM 9Mllll1015:20 79-0()-5 :1,1,2•TaidlloloeUlane : 51 11.11111.. 
BOPPC3 \W 9M16110 15:20 175-34-3 1,1-Dic:Naroethal• 5 • I :uall. 
BOPPC3 ;WM 9Mlllf10 15:20 175-35-4 , 1, 1-0lchlrmllllllN • 51 I f l.lalL 
110PPC3 1WM 19Mlllf10 15:20 i107.()6.2 !1,2-0ictllaroelhan 5 1 : ' -..-.,. 

u 
u 
,u 

IU 
IU 
'U 
u 
u 
u 
u 
u 

1B 
.u 
:u 
:u 
iU 
IU 
u 

;U 
u 
.u 
,u 
,U 

'B 
,u 
u 
'U 
:U 
,U 
:U 

B0PPC3 iWM :9811)8/1015:20 i540-59-0 :1,2-0ic:NoroelM!le(Total) I 5 1 , , ... :U i 
80PPC3 ,l/VU /98IOlll1015:20 176-87-5 ;1,2-0idlloropaopene 5 1 ,., ,U ! 

80PPC3 ,..w :98IOlll10 15:20 ,76-93-3 ·2-aucanone ! 31 1 ,.., iBJ 
BOPPC3 WM l9M18110 15:20 1591-76-6 ·2.,...._ 1 101 !"" ,U 
BOPPC3 WM !9M1811015:20 1106-10-1 i '~.f'entanone 101 ! lua/L !U 
BC1PPC3 WM 9Mllll10 15:20 167-64-1 ;Aclllone ; 107 i :uaA. :9 
BOPPC3 WM :9MJ611015:20 17429-~5 !Aluminum 1 97.9 1 ' :uall. ,8 
BOPPC3 ;WM 98IOlll1015:20 114596-10-2 IArnericium-241 i 1 171 •pQ'L :U 
BOPPC3 :\W '9Mlll/1015:20 17440-36-0 IAnlmony 1 25.&I •ugll ,u 
BOPPC3 .\W ,91106110 15:20 !14234-35-6 iAntmony-125 151 ~ U I 

80PPC3 WM :98108110 15:20 '12674-11·2 1Arod0r•1016 141 uo,'L U 
BOPPC3 WM '96108/10 15:20 '11104-26-2 lAlodor-1221 291 ·•""'- U 
8(IPPC3 .WM 96108/10 15:20 111141-16-5 iArodor-1232 141 ,....._ U 
BOPPC3 ·1,W ·9M16110 15:20 :53469-21•9 'Arodor-1242 141 ugA. U 
BOPPC3 ·lt\M 9M>&/10 15:20 12672•29-6 IArodor-1248 141 .., U 
80PPC3 \W 9811)8/10 15:20 '11097-6~1 ·Arodor-1254 141 "" U 
B0PPC3 WM 9811)8/10.15:20 11~-5 iArodor-1260 141 uo U 
BOPPC3 WM 98/08110 15:20 7440-36-2 AtSenic 38.1 ! U1:1 U 
110PPC3 WM 9810811015:20 7~~3 Barium - - ·- ----=-,::;3~7'-! _______ ...;ualL.z,::___.:::B:___ ---1 
B0PPC3 WM 98108110 1fao·- 7""1=---43-~2:...::..~eenz-='-"--·--- --- -==5..;.; - -------~ uai/L=--...:u=--- ----1 

BOPPC3 WM !IMlei1ffi:20·- 7440-41•7 Befyllium 0.2 1 ua/L U 
BOPPC3 WM 9&'08110 15:20.- ··75-;;--=:27;-•.,..----B=<"l'Offl0dic:hlon-c::-:-=. 7'""-~------~5'-, ------- -' .. ~.,~'---7u'-----l 

BOPPC3 WM 98/08110 15:20 7;;,.S-::;25-~2-..;B:.::,01::.mo:::f:.::o:.:;rm~ ______ _:::5:.:.: _ _ _______ ,::r;'"'~:_ _ _:U::._ _ _ -J 
80PPC3 WM 98108110 15:20 7~9 Bramometllane 10! """ U 
BOPPC3 WM 98108110 fs:zo ·~ 7440-4---'--~-9-c=-ca.c.dmium;__. c=:==---------'-=-4'-, - - - ----.....:,7;,..n:.._ _ _::U:___ -J 
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HEIS ANAL YT1CAl RESULTS FOR SAMPLES BOPPC1 . C2, C3. C5 

ump_ntwn 1media 111amp_dale.,time .con_id ·con__long,name -value_rpld lcount. er ,M~ tocal er ,anal_unils llab_q rev_q 
BOPPC3 !WM 9&'0&110 15:20 :7440-70-2 !calcium 2291 ' ua/L ·e 
BOPPC3 :WM •981011110 15:20 '75-1S.O .carbon disulfide , 51 iugll. U 
80PPC3 WM '98/08/10 15:20 156-23-6 lcaibon llltrachlclride 5 1 ; IUIIIL U 
BOPPC3 'WM ;9MM1110 15:20 :13987-70-9 Celium-134 ! 7.91 jpCI/L U , 
BCPPC3 WM 19Ml8/10 15:20 110045-87-3 Celium-137 6 1 lpClll .U 
BOPPC3 YJM 198IOll10 15:20 118117-00-8 Chloride 0.251 !rMll ·U i 

BOPPC3 ~ !9M>&'1015:20 108-80-7 Chlorabenzaue , 5 ug11.. u 
BOPPC3 WM 9&08/1015:20 :7~ Cllloroellene , 10 I I UQIL U 
BOPPC3 WM /9M)llf10 15:20 !57~ Cl1loraJDrm 1 5 11111/L U 
BOPPC3 1MI 9810811015:20 174-87-3 ChluriiiWIIIMe 10 1 IUCIIL U 
BOPPC3 WM /98,'08/10 15:20 17440-47-3 Chromium : 5.11 ! ' 1UCIIL U 
BOPPC3 jWM 19MJ&l10 15:20 110061-01-6 c:ia-1.. I 5 1 \ug/l. !U : 
BOPPC3 WM r9Mlll/10 15:20 7~ 1Cobal 5.8 I 1uan. U i 
BOPPC3 .VVM 98108110 15:20 /1019MO-O \Cobel-«l I ; 7.6 1 ' pCl/L .U : 
BOPPC3 WM i98108/10 15:20 7440-60-8 Copper 2.4 i iugll. •u : 
BOPPC3 WM 19M>ll/10 15:20 13981-15-2 Curium-244 0.013 \ 0.053 0.1 / 0.053 pClll iU 
BOPPC3 WM 1NIOlll1015:20 12~1 Olll0mDchlorome 5 ' 1 /UM. IU 
BOPPC3 WM SIMlll/1015:20 100-41• I 5 ! ugll. U i 
BOPPC3 WM 911/01111015:20 1~ Europium-152 I 181 0Clll. U 
BOPPC3 WM 9MIBMO 15:20 155115-10-1 EuroplUrn-154 I 201 pClll U 
BOPPC3 WM 9&'0&'1015:20 114391-16-3 ~155 , , 171 pClll u 
BDPPC3 WU ;98/08/1015:20 1111814-48-8 /Fluolide 0.5 I ! IIT'lllfL iU 
IIOPPC3 'M,I l9MMl/1015:20 !12517-4fr1 \Graaemna --0.44 0.114\ 1.3 1 0.65/pCi/L :U : 
BOPPC3 iVNI 98108110 15:20 ;t2587-47-2 IGfosa beta -0.19 1 1.111 2.11 1 1.6 pCi/1. ,u 
BOPPC3 :WM 9Ml811015:20 !7439-aM Iran 71.2 \ , iugll. 'B 
80PPC3 ,wu :9IIIOlll1o 1s:20 ,1439-Q2-1 ilud 31.21 , , :UM. ·u , 
BOPPC3 •WM ,9Mle/1o 15:20 =1~ , ,.. ao.1 : , iUIIIL ·e : 
E10PPC3 WM 198/08/10 15:20 17439-8&-6 ! 1.21 : iUIIIL .u 
BOPPC3 ;WM 9M)811015:20 :7438-97~ ,_ 0.1 \ ' 1 ugll. iU 
80PPC3 WM 98108110 15:20 i 75-08-2 !MltllyletlllChkN icle 9 I I : ugll. B 
BOPPC3 WM · 9Mllll10 15:20 :13994-20-2 INeptunium-237 -0.0511 0.077 0.0511 1 O.OT.7/pCill. 
BOPPC3 WM .9M18110 15:20 '744042--0 Nldcel , .. 9.5 ! . 1ucn u 
IOPPC3 ,WM 9M)lll10 15:20 !14797-55-8 Nilra 0.251 : -, 11T1111:. • • ,U 
BOPPC3 !WM '9810811015;20 114797-s-O Nlrtlll 0.251 : ,mg/L :u : 

IIOPPC3 ·WM 98IOlll101s:20 113981-16-3 lf'lulllnun-238 -0.0131 o.on: 0.161 o.077fpCi/L u 
BOPPC3 ,WM :98IOlll1o ,s:20 ,PU-239/240 /Plutonium-2391240 -0.0131 o.oni 0.161 0.011 pC11L ·U 

.u 
BOPPC3 iltW 9M)ll10 15:20 i1 39111Ml0-2 \Potaaiurn-40 ; I 170 \ !Ill.ill. .u 
80PPC3 ·WM 19&'08/1015:20 113912-83-3 IRadium-226 I ! 121 :pClll :U ! 
BOPPC3 ·WM 9&'011/1015:20 115262-Z0-1 !Radlum-228 2111 :pCl/l u 
B0PPC3 :WM '9IIIOlf10 15:20 ;naz~9-2 !Selenium 441 ,ugll. u 
BOPPC3 :WM 9Ml8/1015:20 ·7440-22~ ISU- -4.6 1 ·UM. u 
BOPPC3 WM 9M1811015:20 l7~ ,Sodium 13901 ,1111/L B 
11C1PPC3 .WM !9Mlllf1015:20 '10()-42-6 ;s--, 5 1 iUII/L u 
BOPPC3 ,VIN 9M11111015:20 i1480S-7M !Sulata 0.251 , mg/L =u 
B0PPC3 :WM :9&'08110 15:20 :121-1M .Tetrac:hlolaelhene 51 , 111G1L ·u I 

IIOPPC3 ,WM 9Mllll1015:20 l7~ ,Thallium 50.21 uall U 
BOPPC3 111M \98/08110 15:20 '. 106-88-3 -Toi- 5 i .ucn U 
80PPC3 ,Wlot =9&'08/1015:20 ,SR~ ,Total beta radiDstlantium -0.921 21 2.5 1 2 /pCi/L ·U 
B0PPC3 .WM !98'0&'1015:20 :10091-02-8 ltmw-1 ,3-0ldlloraprape · 5 ! iucrl U 
BOPPC3 WM ·9M111110 15:20 79-01-8 -Tr1ctllonietheoe s: ' DM. u 
80PPC3 WM 9&'01111015:20 :744()-62-2 'Vanadium 3.51 uglL U 

BOPPC3 WM 9MJ8110 15:20 ·7~ 'Zinc 5.5i UQ/L B 
BOPPC5 WM 981011/31 05:32 ·71.56-6 1.1,1-Tridlloroelhane 5; ug/L U 
iijppc5 WM 98/08/31 05:32 79-34-6 1,1.2.2-Tenc:II~- ---- - S·--=---------- ugll. U 
BOPPCS WM 98108131 05:32~5 1,1,2-Tric:hloroe1hane 5 ~ ·ug11..~-=---.,.,u----i 
BOPPCS WM 98'01131 05:32- 75-34-3 1.1-0ic:hloroethane . -=-~-=-==-~ ~=--~-=-- Ug/1.~ U 
BOPPCs WM ~11i.li°o5:32 75-35-4 1.1-0ic:Horaetnene 5 ug11. --u---• 

::gr=·: :=ti!I; :.~ ~:;=:ro~) ;----------::~- -~----
BOPPCs·- WM 98'01131 .05:32 78-87-5 1.2~ 5 -----"'ug/L-=---u=------1 
BCPPCS- WM 98/0&13105:32 78-93-3 2-8utanone -- ·- 10 ' --·--::-: _ ~ 
BOPPC5 WM ga,•oa,fi 65:32· 591-78-6 2-Hexanone ···- ·· ·- 10. ug11.. - ·--u----1 

u 

BOPPCS WM ~105:32 108-10-1 ~2-Pentanone 10 - uglL U 
BOPPCS- · WM 9SIOll/31 osjf -67~1 Acetone · ·- -- -,---· · ·· uDII. BJ 
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HEIS ANALYTICAL RESULTS FOR SAMPLES BOPPC1 , C2, CJ, C5 

samp num I media ; sarnp da1II time 11:on id con long name value rptd I count er MDA 
BOPPC5 IWM ,98,'08(31 05:32 ·71-4:l-2 Benz.- ! 5 
80PPC5 -WM ;9M)8131 05:32 "75-27-4 Bl 011 IOdichloromatn- I 5 I 
BOPPCS iWM i98/0ll/31 05:32 :75-2$-2 ,Bromoforrn 51 
BOPPCS iWM 19&'08131 05:32 ·74-G-9 · Bromomethane 101 
BOPPC5 :WM 19&'08/31 05:32 '75-15-0 · cartion ClisUllide 51 
BOPPC5 WM 198/08/31 05:32 !56-23-5 cartion tanchloride ' 5 ' 
80PPC5 WM 198/0l/31 06:32 108-11().7 :Chlolao.-• 5 
IIOPPC5 WM 19Ml813105:32 17S.00-3 i~• 101 
B0PPC5 ,WM 198/08131 05:32 167~3 : Chloroform 5 
B0PPC5 :wu !9M181'31 05:32 7~7-3 ·Chlotomethane I 10 I 
B0PPC5 WM '98108131 05:32 110061-<>1-5 lc:is-1,3-Dichloropropene I 51 
B0PPC5 WM 198/08131 05:32 !124-46-1 Diblomoc:11101011•1t- I 5 1 
BOPPC5 iWM !98108131 05:32 !100-41• !~ I 51 
BOPPC5 :WM i9Mlll/31 05:32 '. 75-09-2 :M 2 
B0PPC5 IWM I 9Mlll/31 05:32 !100-42-5 ::.-.viana 5 I 

B0PPC5 •v.,11 !9MlSl31 OS:32 127•1M ·TencnlOnlellllne 5 I 

80PPC5 WM !981D8131 05:32 108-88-3 •T~ 5 
BDPPC5 WM 1 IIMlB/31 05:32 10061-02~ 1~1,3-0icllloropnip 5 
BOPPC5 WM I 9Ml8131 05:32 79-01-6 I Trlc:hloroeltlll• 5 
~ ,WM ! 98/08131 05:32 75-01-' . Vin,1 chloride 10 ! 
BOPPC5 'IM,I i 911108131 05:32 ' 1330-20-7 'XYIIIMS (Iola() 51 

! i I : 

' 

'· ' .,: ~· . 
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-total_er !anal_units 11ab q rw q 
: ua/1.. .U ! 

iua/L ;U ' 
:UQ/L !U 
;UQ/l .u 

; ·ug/L :U 
ug/L :u 

I iua/1.. iU 
! .I.Ill/I.. !U 
: ug/l !U 

' uall. ,u 
: UQ/L ;u 

UOIL. ,u 
' !uatL ;U 

ii.Ill/I.. ,BJ I 
IUQ/L 'U 

I iua/1.. IU I 

I lua/1.. IU 
! 1111111. IU 
I IUOIL. IU 
I lua/L :u 

jug/L :u 
: 

' I 
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