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ANALYTICAL RESULTS FOR THE 1O7-N AND 1310-N BASIN
SEDIMENT DISPOSITION, SAMPLE CHARACTERIZATION PROJECT,

INTRODUCTION

Project Documentation and Direction

Analytical direction for this project was provided in the following
References.

1. Duncan, G. M., BHI-00973, Rev. 0, Sampling and Analysis Plan for the
107-N Basin Recirculation Building, published on February 6, 1997,
Bechtel Hanford, Inc., Richland, Washington 99352.

2. Greenidge, H. E., Letter of Instruction for N Area Deactivation Sediment
and Water Task Sample Analysis, written to C. G. Hattsson, Fluor Daniel
Hanford, Inc. on February 13, 1997.

3. Meznarich, H. K., WHC-SD-CP-QAPP-016, Rev. 1A, 222-S Laboratory Quality
Assurance Plan, released on August 31, 1995, Westinghouse Hanford
Company, Richland, WA 99352.

4. Changes in project requirements as documented through Internal
Memorandum and unofficially via cc:Mail (included as Appendix 2).

Project Description

Turnaround time for this project was 60 days, as required in Reference 2. The
analyses were to be performed using SW-846 procedures whenever possible to
meet analytical requirements as a Resource Conservation Recovery Act (RCRA)
protocol project. Except for the preparation and analyses of polychlorinated
biphenyl hydrocarbons (PCB) and Nickel-63, which the program deleted as a
required analyte for 222-S Laboratory, all preparative and analytical work was
performed at the 222-S Laboratory. Quanterra Environmental Services of Earth
City, Missouri, performed the PCB analyses.

During work on this project, two events occurred nearly simultaneously, which
negatively impacted the 60 day deliverable schedule: an analytical hold due
to waste handling issues at the 222-S Laboratory, and the discovery of PCBs at
concentrations of regulatory significance in the 105-N Basin samples.

Due to findings of regulatory non-compliance by the Washington State,
Department of Ecology, the 222-S Laboratory placed a temporary administrative
hold on its analytical work until all waste handling, designation and
segregation issues were resolved. During the hold of approximately three
weeks, all analytical and waste handling procedures were rewritten to comply
with the legal regulations, and all staff were retrained in the designation,
segregation and disposal of RCRA liquid and solid wastes.
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Upon finding significant concentrations of PCBs in the 105-N Basin samples, it
was determined that analyses would be placed on hold until a method of
segregating and disposal of PCB laden (or PCB laden suspect) analytical waste
which was compliant with the Toxic Substances Control Act (TSCA) could be
implemented. The consequences of this decision were: 1.) only those analyses
required to enable an analysis of PCBs in the samples were performed until the
PCB content was known, 2.) a standing order of policy and interim procedure
for handling of PCB (or suspected PCB) samples in the laboratory was written,
and 3.) agreement was obtained from the regulators that if no PCBs were found
in the 107-N samples, that they could be processed analytically as a project
separate from the other N Basin characterization projects, irrespective of
whether samples from the other projects were found to contain PCBs. Each of
these actions required additional time, causing delivery of the report to be
delayed by two weeks.

SAMPLE COLLECTION AND RECEIVING

Table 1 provides dates associated with sample collection, and the receiving
and analyses of samples at the 222-S Laboratory. Table 1 also indicates RCRA
sample holding times.

ANALYTICAL REQUIREMENTS

On May 23, 1997, the Laboratory was informed by the program via electronic
mail that the accuracy control limits for this project were changed from ±2
standard deviations (based on LCS data) for the spikes and LCS standards to ±3
standard deviations for LCS standards and to 75 to 125 percent recovery for
spikes.

The original quality control (QC) limits for this project for accuracy
(specified in Reference 1) were unusually restrictive as well as being
incongruous with the use normal quality control evaluation methods. The
program specified that spike accuracy would be acceptable when the
analytically derived spike values fell within ±2 standard deviations of the
mean recovery for Laboratory Control Samples (LCS). The LCS, however, is a
sample containing a standard compound of known concentration in an
interference-free matrix. The 222-S Laboratory maintains historical data and
routinely controls all analyses to within ±3 standard deviations for LCS.
Thus, not only was the limit of ±2 standard deviations more restrictive than
that of normal 222-S operations, but it was also required on spikes (unrelated
in sample matrix to the LCS system), which often have significant matrix
interference. The consequence of such restrictive QC limits was that many
analytical results which would ordinarily be acceptable would have been
flagged as being out of control.

As noted above, the accuracy QC requirements were changed just prior to
completion of this project. The quality control requirements, which are
summarized in Table 2 of this report, are based on the revised requirements.
These new quality control requirements will be reflected in revised documents
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to be produced by the program, and are now synchronous with those in Reference
3.

For settled density, centrifuged density and volume percent solids, the data
were generated during the sample breakdown process. Breakdown was required to
provide subsamples for subsequent analyses. Because the density and percent
solids data cannot be provided after the samples have already been broken
down, they are considered to be part of the breakdown process. The test plan
(formalized later as controlled procedure, LT-519-103, Revision A-0, on Hay
21, 1997) was specifically developed for the breakdown of these N-Basin
samples, for which there was no pre-existing procedure meeting the
requirements of Reference 3.



Table 1. Sample Collection and Analytical Dates

Sample collection
Date

2/24/97

3/10/97

Time

1130

1330

Sample Receiving
Date

2/24/97

3/17/97

Time

1830

1335

Sample Identification
Customer

Sample
Number
BOJYD5
(1310-N)

BOJYD6
(107-N)

Laboratory
Sample
Number

S97N000003

S97N000047

S97N000054
S97N000053

S97N000049

S97N000051

S97N00004S

S97N000024

S97N000027

S97N000032
S97N000030

S97N000029

S97N000031

S97N000028

Sample
Description

Original Sample

Settled Solid

Centrifuged Solid
Centrifuged Liquid

Centrifuged Solid, Direct

Centrifuged Solid. Acid Digest

Centrifuged Solid, TCLP

Original Sample

Settled Solid

Centrifuged Solid
Centrifuged Liquid

Centrifuged Solid, Direct

Centrifuged Solid, Acid Digest

Centrifuged Solid, TCLP

Analytical Operations
Analyte or
Procedure

Settled Density
Centrifuged Density
Volume % Solids

Particle Size Distribution
Viscosity

Shipped to Quanterra for PCB Analysis
Anions by IC

pH
Ammonia
TIC/TOC
Mercury

Acid Digestion
Total Alpha/Beta

Am-241 & Cm-244
Pu-238/239/240

Gamma Energy Analyses
Sr-90
Tc-99

Isotopic Th and U by ICP/MS
Metals by ICP

TCLP Preparation
Metals by ICP

Mercury
Settled Density

Centrifuged Density
Volume % Solids

Particle Size Distribution
Viscosity

Shipped to Quanterra for PCB Analysis
Anions by IC
. PH

Ammonia
TIC/TOC
Mercury

Acid Digestion
Total Alpha/Beta

Am-241 & Cm-244
Pu-238/239/240

Gamma Energy Analyses
Sr-90
Tc-99

Isotopic Th and U by ICP/MS
Metals by ICP

TCLP Preparation
Metals by ICP

Mercury

Analysis
Date

4/15/97
4/15/97
4/15/97
5/12/97
5/13/97
5/16/97
5/22/97
5/22/97
5/22/97
5/24/97
5/2/97
4/22/97
4/24/97
5/21/97
5/21/97
4/24/97
5/15/97
5/23/97
5/2/97

4/28/97
5/2/97
5/7/97
5/27/97
4/15/97
4/15/97
4/15/97
5/12/97
5/13/97
5/16/97
5/22/97
5/22/97
5/22/97
5/24/97
5714/97
4/22/97
4/24/97
5/21/97
5/21/97
4/24/97
5/15/97
5/27/97
5/2/97

4/28/97
5/6/97
5/7/97

5/27/97

Sample
Holding

Time, days
50
50
50
77
78
n/a
87
87
87
89
67
57
59
86
86
59
80
88
67
63
67
72
92
36
36
36
63
64
n/a
73
73
73
75
65
43
45
72
72
45
66
78
53
49
57
58
78

o

I
1



Table 1. Sample Collection and Analytical Dates

Sample Collection
Date

3/11/97

3/12/97

Time

1344

0910

Sample Receiving
Date

3/17/97

3/17/97

Time

1335

1335

Sample Identification
Customer

Sample
Number
BOJYD7
(107-N)

BOJYD8
(107-N)

Laboratory
Sample
Number

S97N000025

S97N000039

S97N000044
S97N000042

S97N000041

S97N000043

S97N000040

S97N000026

S97N000033

S97N000038
S97N000036

S97N000035

S97N000037

S97N000034

Sample
Description

Original Sample

Settled Solid

Centrifuged Solid
Centrifuged Liquid

Centrifuged Solid, Direct

Centrifuged Solid, Acid Digest

Centrifuged Solid, TCLP

Original Sample

Settled Solid

Cenlrifuqed Solid
Centrifuged Liquid

Centrifuged Solid, Direct

Centrifuged Solid, Acid Digest

Centrifuged Solid, TCLP

Analytical Operations
Analyte or
Procedure

Settled Density
Centrifuged Density
Volume % Solids

Particle Size Distribution
Viscosity

Shipped to Quanterra for PCB Analysis
Anions by IC

pH
Ammonia
TiC/TOC
Mercury

Acid Digestion
Total Alpha/Beta

Am-241 & Cm-244
Pu-238/239/240

Gamma Energy Analyses
Sr-90
Tc-99

IsotopicThandUbylCP/MS
Metals by ICP

TCLP Preparation
Metals by ICP

Mercury
Settled Density

Centrifuged Density
Volume % Solids

Particle Size Distribution
Viscosrty

Shipped to Quanterra for PCB Analysis
Anions by IC

pH
Ammonia
TIC/TOC
Mercury

Acid Digestion
Total Alpha/Beta

Am-241 S Cm-244
Pu-238/239/240

Gamma Energy Analyses
Sr-90
Tc-99

Isotopic Th and U bv ICP/MS
Metals by ICP

TCLP Preparation
Metals by ICP

Mercury

Analysis
Date

4/15/97
4/15/97
4/15/97
5/12/97
5/19/97
5/16/97
5/22/97
5/22/97
5/22/97
5/24/97
5/2/97

4/22/97
4/24/97
5/21/97
5/21/97
4/24/97
5/15/97
5/27/97
5/2/97
4/28/97
5/6/97
5/7/97
5/27/97
4/15/97
4/15/97
4/15/97
5/12/97
5/13/97
5/16/97
5/22/97
5/22/97
5/22/97
5/24/97
5/2/97

4/22/97
4/24/97
5/21/97
5/21/97
4/24/97
5/15/97
5/27/97
5/2/97
4/28/97
5/6/97
5/8/97
5/27/97

Sample
Holding

Time, days
35
35
35
62
69
n/a
72
72
72
74
52
42
44
71
71
44
65
77
52
48
56
57
77
34
34
34
61
62
n/a
71
71
71
73
51
41
43
70
70
43
64
76
51
47
55
57
76
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Table 2. Project Requirements for 107-N and 1310-N Basin

Procedure

Gross Alpha
Gross Beta
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
GEA
Sr-9O
Tc-99 (Chemical separation/LCS)
sotopic Thorium (ICP/MS)
sotopic Uranium (ICP/MS)

Am-241, Cm-244(AEA)
Pu-238/239/240 (AEA)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (lCP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Total Metals (ICP)
Mercury (AA/Cold Vapor)
TCLP Metals
TCLP Metals .
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
TCLP Metals
Anions (Ion Chromatography)
Anions (Ion Chromatography)
Anions (Ion Chromatography)
Anions (Ion Chromatography)
Anions (Ion Chromatography)
Anions (Ion Chromatography)
AnionsJIon Chromatography)
Ammonia (Ion Selective Electrode)
TOC (Combustion)
TIC (Acidification/Coulometric)
JH

'article Size Distribution (Analyzer)
Density (Settled and Centrifuged)
Viscosity

Analyte

Alpha
Beta

Am-241
Sb-125
Co-60

Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
Ra-226
Ac-228
Sr-9O
Tc-99

Th-228/230/232
U-234/235/238

Am-241 and Cm-244
Pu-238/239/240

Aq
Al
As
Ba
Be
Cd
Cr
Fe
Mn
Na
Ni
Si
Pb
Sb
Se
Tl
V

Zn
Hg

Sb (see note 1)
As
Ba

Be (see notel)
Cd
Cr
Pb

Ni (see note 1)
Se
Ag

Tl (Seenote!)
V (see note 1)

Ha
Br
Cl
F

NO3
NO2
PO4
SO4
NH3
TOC
TIC
PH

Particle Size
Density

Viscosity

LAECORE
Procedure #

@AB-01
(8AB-01

®GEA-04
ffiGEA-04
01GEA-O4
@>GEA-04
(fflGEA-04
(BGEA-04
0.GEA-O4
©GEA-04
@GEA-04
©GEA-04
0ISR9O-O1
©TC99-01
ICPMS-01
ICPMS-01
@AM24102
@PU23902
©ICP-A02
©ICP-A02
®1CP-AO2
@ICP-A02
0.ICP-AO2
@ICP-A02
SICP-A02
@ICP-A02
@>ICP-A02
©ICP-A02
©ICP-A02
©ICP-A02
®ICP-A02
©ICP-A02
©ICP-A02
ffllCP-A02
(&ICP-A02
©ICP-A02

HG-02
©ICP-T01
@ICP-T01
®1CP-TO1
@JCP-T01
(8ICP-T01
ffilCP-T01
@>ICP-T01
©ICP-T01
@>ICP-T01
©ICP-T01
©ICP-T01
@ICP-T01

HG-02
@IC-01
©.IC-01

eic-01
®IC-01
@IC-01
ffilC-01
@IC-01
NH3-01
TOC-01
TIC-02
PH-O1

PARTSZ01
Test Plan

VISCSTY1

QC Requirements (see note 2)
Duplicate

RPD
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
±30
n/a
n/a
n/a

Spike
% Recovery

75-125
75-125

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

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

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

Target
MDA/MDL

uCi/gorug/g
0.05
0.1

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1

0.02
0.02

6
20
100
150
0.25
3.5
15
10
2

60
100
3
7

40
3

1.5
4.5
3

0.5
2
5
7

0.01
0.2
0.8
0.4
5

0.2
0.3

0.08
0.2

0.02
5
5
5
5
5
5
5
10

200
50

0.1 pH unit
n/a
n/a
n/a

Note 1. Although the project requested this analysis, the regulatory definition of TCLP in SW-846, section 7.4.3, does not include these metals.
Note 2. Accuracy is ±3 standard deviations for the statistically derived LCS standard or 75 to 125 percent recovery for the spike.
Note 3. Laser ablation/mass spectrometry was not included in the table because it was deleted from the project subsequent to release of the Letter of Instruction.
Note 4. Polychlorinated biphenyl analysis was not included in the table because this analysis was assigned to Quanterra lab, which will provide a separate report.

8



Figure 1. 107-N Basin Sample Processing Scheme
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SAMPLE PREPARATION

Figure 1 depicts the processing scheme for samples and indicates the
relationships between subsamples. The procedure for initial breakdown of
samples, as well as for determining settled and centrifuged density of solids
is provided as Appendix 1, Test Plan for Processing Sediment Samples from 105-
N Basin (Revision 1).

For those analyses requiring fully solubilized solids in an acid matrix, an
acid digestion was performed on subsamples using procedure LA-505-159, Rev. D-
0. The procedure was taken directly from EPA SW-846, Method 3050.

DISCUSSION OF ANALYTICAL RESULTS

Summary analytical results, including analyte-specific chemist's narratives
are presented on pages 38 through 181. Results for the PCB analyses will be
provided to the program separately by the Quanterra Environmental Services
laboratory.

All of the reported data have met the ±3 standard deviation accuracy
requirement for LCS (when an LCS is associated with that analyte).

Toxicity Characteristic Leach Procedure (TCLP) results were requested by the
program for 13 metals, however the SW-846 has provisions for only eight: As,
Ba, Cd, Cr, Pb, Se, Ag and Hg. As a consequence, data are presented in this
report for only those eight analytes. Analytical results for the other metals
(Sb, Be, Ni, Tl and V), after having been processed through the TCLP
procedure, will be provided in a subsequent revision to this report. The
lower accuracy control limit stated in SW-846 for TCLP metals is 50 percent
recovery, which is different than the project's specified control limit of 75
percent. The results in this project were controlled to the SW-846 control
limit. Less than 100 grams were used for extraction due to the need to limit
radiation exposure to laboratory staff. A discussion of these deviations from
SW-846 regulatory requirements for TCLP is provided as Appendix 3.

A poor correlation of results between Total Alpha, Am-241 by GEA and by AEA,
and Pu-239/240 by AEA was observed for samples B0JYD7 and B0JYD8. From a
second evaluation of these data, it was not able to determined that an error
had been made or the most likely source of error. As a consequence, a rerun
of both Pu-238/239/240 by AEA and Am-241/Cm-244 by AEA was requested to
confirm the original results. These rerun data will be provided in a revision
to this report. The original data for these samples are included in this
report on a separate summary table.
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Volume Percent of Centrifuged Solids

Analytical data were extracted from the determination of solids density and
are reported in tabular form on page 40. The formalized procedure, LT-519-
103, was not available at the time that these results were acquired, however
the test plan from which the results were generated is provided as Appendix 1.

Volume percent of centrifuged solids is calculated as follows:

%Solids = (millUiters of centrifuged solids * milliliters of settled solids) x 100.

Procedural Anomalies/Difficulties: None noted/
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

i l Q ii

not specified
Test Plan (see Appendix 1)
not specified
n/a
n/a
n/a

Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

Settled and Centrifuged Density

Density data are presented in tabular form on page 44 as part of the Chemist's
physical testing narrative. The method of analysis was given in Appendix 1, a
test plan, thus a formalized procedure number is not available.

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: not specified
Procedure Used: Test Plan
Required Precision: ±30 RPD
Met Precision Requirement?: yes
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a
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Particle Size Distribution

Particle size data are presented in graphical and tabular forms on pages 46
through 64 as part of the Chemist's physical testing narrative.

Procedural Anomalies/Difficulties: The chemist noted that all four samples
probably contained particles with diameters <0.5 urn and >150 urn, which
exceed the detection limits of the instrument.

Required RCRA Procedure: not specified
Procedure Used: LT-519-101, Rev. A-l
Required Precision: n/a
Met Precision Requirement?: n/a
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

Viscosity

Viscosity data are presented in graphical and tabular form on pages 66 through
108 as part of the Chemist's physical testing narrative.

Procedural Anomalies/Difficulties: The chemist noted that pieces of metal
were found in samples BOYJD7 (several small pieces) and B0YJD8 (one
piece 3 centimeters in length) during analyses.

Required RCRA Procedure: not specified
Procedure Used: LT-519-115, Rev. B-0
Required Precision: n/a
Met Precision Requirement?: n/a
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a
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pH (Electrometric)

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

standard deviations.
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
not specified
LA-212-106, Rev. B-0
±30 RPD
yes (0.25 RPD)
n/a
n/a. Recovery of LCS was within ±3

0.1 pH unit
none
immediate field analysis
all
n/a

Total Inorganic Carbon (Acid/Coulometric)

Procedural Anomalies/Di fficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 9060 modified
LA-342-100, Rev. E-0
±30 RPD
yes (4.9 RPD)
75 - 125 "/Recovery
yes (97.6 "/Recovery)
50 jug/g
none
not specified
n/a
contamination is insignificant
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Total Organic Carbon (Combustion/Coulometric)

The combustion procedure (specified in Reference 2) for TOC has been
inactivated at 222-S Laboratory and replaced with a persulfate oxidation
procedure.
Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: not specified
Procedure Used: LA-342-100, Rev.
Required Precision: ±30 RPD
Met Precision Requirement?: yes (0.3 RPD)

E-0, Persulfate Oxidation

Required Spike Accuracy:
Met Accuracy Requirement?:

75 - 125 %Recovery
no (125.7 %Recovery) A rerun was not

requested because of the requirement for rapid turnaround of data and
because the spike result exceeded the accuracy control limit only very
slightly.

200 /jg/g
n/a (all had detectable concentrations

Target Practical Quant Limit (PQL)
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA): 28 days
Samples Exceeding Max Holding Time: all
Blank Contaminated?: no

Ammonia by Ion Selective Electrode

Procedural Anomalies/Di fficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
not specified
LA-631-001, Rev. B-2
±30 RPD
RPD not calculable
75 - 125 %Recovery
yes (100.8 %Recovery)
10 /ig/ml
none
not specified
n/a
no
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Bromide by Ion Chromatography

equivalent to 9056

None noted
SW-846, 9056
LA-533-105, Rev. D-l,
±30 RPD
RPD not calculable
75 - 125 %Recovery
yes (95.9 %Recovery)
5 /ig/ml
all due to procedural requirement for

sample dilution. The smallest dilution (llx) was used for these
analyses, yielding the lowest detection limit (and associated PQL).

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

Chloride by Ion Chromatography

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 9056
LA-533-105, Rev. D-l,
±30 RPD
yes (2.2 RPD)
75 - 125 "/Recovery
yes (88.6 "/Recovery)
5 /ig/ml
none
28 days
all
no

equivalent to 9056

Fluoride by Ion Chromatography

Procedural Anomali es/Di ffi culti es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 9056
LA-533-105, Rev. D-l, equivalent to 9056
±30 RPD
yes (0.7 RPD)
75 - 125 ^Recovery
yes (100.8 %Recovery)
5 /ig/ml
none
not specified
n/a
no
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Nitrate by Ion Chromatography

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

equivalent to 9056

None noted
SW-846, 9056
LA-533-105, Rev. D-l,
±30 RPD
yes (7.5 RPD)
75 - 125 "/Recovery
yes (93.4 ^Recovery)
5 jtig/ml
B0JYD5, B0JYD7 and B0JYD8 due to

procedural requirement for sample dilution. The smallest dilution (llx)
was used for these analyses, yielding the lowest detection limit (and
associated PQL).

Maximum Sample Holding Time (RCRA): 48 hours
Samples Exceeding Max Holding Time: all
Blank Contaminated?: no

Nitrite by Ion Chromatography

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

equivalent to 9056

None noted
SW-846, 9056
LA-533-105, Rev. D-l,
±30 RPD
RPD not calculable
75 - 125 %Recovery
yes (95.4 %Recovery)
5 jag/ml
all due to procedural requirement for

sample dilution. The smallest dilution (llx) was used for these
analyses, yielding the lowest detection limit (and associated PQL).

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no
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Phosphate by Ion Chromatography

equivalent to 9056

None noted
SW-846, 9056
LA-533-105, Rev. D-l,
±30 RPD
RPD not calculable
75 - 125 ^Recovery
yes (93.6 ^Recovery)
5 /jg/ml
all due to procedural requirement for

sample dilution. The smallest dilution (llx) was used for these
analyses, yielding the lowest detection limit (and associated PQL).

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

Sulfate by Ion Chromatography

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 9056
LA-533-105, Rev. D-l, equivalent to 9056
±30 RPD
yes (0.2 RPD)
75 - 125 ^Recovery
yes (96.5 %Recovery)
5 /ig/ml
n/a (all had detectable concentrations

28 days
all
no

Mercury by Cold Vapor Atomic Absorption Spectrometry

Procedural Anomali es/Di ffi cult i es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
SW-846, 7471
LA-325-104, Rev. D-0,
±30 RPD
yes (10.2 RPD)
75 - 125 %Recovery
yes (86.7 SJRecovery)
0.5 jag/g
B0JYD7 and B0JYD8.

equivalent to 7471

n/a for B0JYD5 and
B0JYD6, which had detectable concentrations greater than the PQL).

Maximum Sample Holding Time (RCRA): 28 days
Samples Exceeding Max Holding Time: all
Blank Contaminated?: no
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Aluminum by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (9.6 RPD)
75 -125 "/.Recovery
yes (112.4 %Recovery)
20 pg/g
n/a (all had detectable concentrations

6 months
none
no

Antimony by Inductively Coupled PIasma/Atomic Emission Spectroscopy

equivalent to 6010

None noted
SW-846, 6010A
LA-505-161, Rev. C-l,
±30 RPD
RPD not calculable
7 5 - 1 2 5 %Recovery
yes (99.6 %Recovery)
40 Mg/g
all due to ALARA requirement. To meet

the PQL would require digestion of 29 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

Arsenic by Inductively Coupled Plasma/Atomic Emission Spectroscopy

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
RPD not calculable
7 5 - 1 2 5 %Recovery
yes (106.6 %Recovery)
100 /tg/g
all due to ALARA requirement. To meet

the PQL would require digestion of 20 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Procedural Anomali es/Di ffi culti es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
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Barium by Inductively Coupled PIasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficuities:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

equivalent to 6010

None noted
SW-846, 6010A
LA-505-161, Rev. C-l,
±30 RPD
yes (10.7 RPD)
75 - 125 SSRecovery
yes (99.4 ^Recovery)
150 jug/g
BOJYD5 and BOJYD6 due to ALARA

requirement. To meet the PQL would require digestion of 4 times the
amount of sample originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Beryllium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
RPD not calculable
75 - 125 ^Recovery
yes (102.4 %Recovery)
0.25 /jg/g
all due to ALARA requirement. To meet

the PQL would require digestion of 387 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Cadmium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Di fficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (22.4 RPD)
75 - 125 %Recovery
yes (99.6 %Recovery)
3.5 jig/9
n/a (all had detectable concentrations

6 months
none
no
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Chromium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: SW-846, 6010A
Procedure Used: LA-5O5-161, Rev. C-l, equivalent to 6010
Required Precision: ±30 RPD
Met Precision Requirement?: yes (3.5 RPD)
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes (100 %Recovery)
Target Practical Quant Limit (PQL): 15 /ig/g
Samples Not Meeting Target PQL: n/a (all had detectable concentrations

greater than the PQL)
Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Iron by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
Required Precision: ±30 RPD
Met Precision Requirement?: yes (7.0 RPD)
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: no (-440 ^Recovery). All samples had

concentrations exceeding 1000 /Jg/g, which is the upper limit for
detector linearity. Consequently, percent recovery is not a valid
measure of accuracy for this analyte. The LCS had a recovery of 91.8
{{Recovery, which was within the +2 standard deviation control limit.

Target Practical Quant Limit (PQL): 10 /jg/g
Samples Not Meeting Target PQL: n/a (all had detectable concentrations

greater than the PQL)
Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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Lead by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomali es/Di ffi cult i es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (5.8 RPD)
75 - 125 %Recovery
yes (97.8 %Recovery)
7 UQ/Q
n/a (all had detectable concentrations

6 months
none
no

Manganese by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Di fficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (4.9 RPD)
75 - 125 ^Recovery
yes (95.6 %Recovery)
2 M/g
n/a (all had detectable concentrations

6 months
none
no
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Nickel by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomali es/Diffi cult i es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (1.7 RPD)
75 - 125 "/Recovery
yes (102.8 %Recovery)
100 /tg/g
B0JYD7 and B0JYD8 due to ALARA

requirement. To meet the PQL would require digestion of 6 times the
amount of sample originally digested. For B0JYD6 and B0JYD7, this
measure was not applicable because these samples had detectable
concentrations greater than the PQL.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Selenium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

equivalent to 6010

None noted
SW-846, 6010A
LA-505-161, Rev. C-l,
±30 RPD
RPD not calculable
7 5 - 1 2 5 "/Recovery
yes (96.0 %Recovery)
3 /ig/g
all due to ALARA requirement. To meet

the PQL would require digestion of 647 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Procedural Anomalies/Di ffi culties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
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Silicon by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
Required Precision: ±30 RPD
Met Precision Requirement: yes (2.1 RPD)
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: no (132.6 ^Recovery), due to being acid

digestion in glassware composed of silicon. All silicon results may be
considered to be biased high. The LCS is within +3 standard deviations.

Target Practical Quant Limit (PQL): 3 /jg/g
Samples Not Meeting Target PQL: n/a (all had detectable concentrations

greater than the PQL)
Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: yes as expected, but insignificant

relative to the concentrations in the samples.

Silver by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
Required Precision: ±30 RPD
Met Precision Requirement: RPD not calculable
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes (92.4 "/Recovery)
Target Practical Quant Limit (PQL): 6 /jg/g
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet

the PQL would require digestion of 33 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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Sodium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

equivalent to 6010

None noted
SW-846, 6010A
LA-505-161, Rev. C-l,
+30 RPD
yes (19.9 RPD)
75 - 125 /.Recovery
yes (93.8 %Recovery)
60 pg/g
B0JYD7 due to ALARA requirement. To meet

the PQL would require digestion of 33 times the amount of sample
originally digested. For B0JYD5, B0JYD6 and B0JYD8, this measure was
not applicable because these samples had detectable concentrations
greater than the PQL.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Procedural Anomalies/Di fficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

Thallium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
RPD not calculable
75 - 125 %Recovery
yes (93.6 %Recovery)
1.5 /ig/g
all due to ALARA requirement. To meet

the PQL would require digestion of 2580 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
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Vanadium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
+30 RPD
RPD not calculable
75 - 125 "/Recovery
yes (101.6 /.Recovery)
.4.5 tig/g
all due to ALARA requirement. To meet

the PQL would require digestion of 215 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Zinc by Inductively Coupled PIasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

greater than the PQL)
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
±30 RPD
yes (2.5 RPD)
75 - 125 "/.Recovery
yes (89.8 %Recovery)
3 pg/g
n/a (all had detectable concentrations

6 months
none
no
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Mercury by TCLP Extraction/Cold Vapor Atomic Absorption Spectrometry

None Noted
None noted
SW-846, 7471
LA-325-104, Rev. D-0, equivalent to 7471
LA-544-134, Rev. B-0
+30 RPD
RPD not calculable
75 to 125 %Recovery for the project, and

TCLP Anomalies/Difficulties:
Procedural Anomalies/Difficulties:
Required RCRA Analytical Procedure:
Analytical Procedure Used:
TCLP Method 1311 Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:

50 to 150 %Recovery per SW-846
Met Accuracy Requirement?: no per project limit; yes per SW-846 (52.3

%Recovery)
Target Practical Quant Limit (PQL): 0.02 /jg/9
Samples Not Meeting Target PQL: all The detection limit multiplied by 10

(to calculate the analytically derived PQL) varied between <0.03 and
<0.06 /jg/g for all samples.

Maximum Sample Holding Time (RCRA): 28 days to TCLP Extraction, and 28
additional days to analysis.

Samples Exceeding Max Holding Time: all samples exceeded the time to TCLP
extraction. However all samples met the holding time requirement
between extraction and analysis, ranging from 21 to 25 days.

Blank Contaminated?: no

Arsenic by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties:
Procedural Anomali es/Di ffi culti es:
Required RCRA Analytical Procedure:
Analytical Procedure Used:
TCLP Method 1311 Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:

None Noted
None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
LA-544-134, Rev. B-0
±30 RPD
RPD not calculable
75 to 125 %Recovery for the project, and

50 to 150 "/.Recovery per SW-846.
Met Accuracy Requirement?: yes for both the project and for SW-846

(109.3 "/.Recovery)
Target Practical Quant Limit (PQL): 5 /ig/g
Samples Not Meeting Target PQL: all The detection limit multiplied by 10

(to calculate the analytically derived PQL) varied between 5.8 and 6.2
/ig/g for all samples.

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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Barium by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties: None Noted
Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A
Analytical Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
TCLP Method 1311 Used: LA-544-134, Rev. B-0
Required Precision: ±30 RPD
Met Precision Requirement?: no (51.3 RPD)
Required Spike Accuracy: 75 to 125 "/Recovery for the project, and

50 to 150 ^Recovery per SW-846.
Met Accuracy Requirement?: yes (110.4 SSRecovery)
Target Practical Quant Limit (PQL): 7 /jg/g
Samples Not Meeting Target PQL: none. The detection limit multiplied by

10 (to calculate the analytically derived PQL) varied between 2.9 and
3.1 /ig/g for all samples.

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Cadmium by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties: None Noted
Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A
Analytical Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
TCLP Method 1311 Used: LA-544-134, Rev. B-0
Required Precision: ±30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 to 125 "/Recovery for the project, and

50 to 150 %Recovery per SW-846.
Met Accuracy Requirement?: yes (108.0 %Recovery)
Target Practical Quant Limit (PQL): 0.2 /jg/g
Samples Not Meeting Target PQL: B0JYD5 and B0YJD6 for which the detection

limit multiplied by 10 (to calculate the analytically derived PQL)
varied between 0.29 and 0.31 /Jg/g. (n/a for samples BOJYD7 and B0YJD8
which had detectable concentrations greater than the PQL)

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

27



HNF-SD-WM-DP-245, Rev. 0

Chromium by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties: None Noted
Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A
Analytical Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
TCLP Method 1311 Used: LA-544-134, Rev. B-0
Required Precision: ±30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 to 125 %Recovery for the project, and

50 to 150 %Recovery per SW-846.
Met Accuracy Requirement?: yes (107.2 %Recovery)
Target Practical Quant Limit (PQL): 0.8 ng/g
Samples Not Meeting Target PQL: none. The detection limit multiplied by

10 (to calculate the analytically derived PQL) varied between 0.58 and
0.62 /ig/g for all samples.

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Lead by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties: None Noted
Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A
Analytical Procedure Used: LA-505-161, Rev. C-l, equivalent to 6010
TCLP Method 1311 Used: LA-544-134, Rev. B-0
Required Precision: ±30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 to 125 %Recovery for the project, and

50 to 150 "/Recovery per SW-846.
Met Accuracy Requirement?: yes (110.2 ^Recovery)
Target Practical Quant Limit (PQL): 0.4 /ig/g
Samples Not Meeting Target PQL: all The detection limit multiplied by 10

(to calculate the analytically derived PQL) varied between 5.8 and 6.2
/ig/g for all samples.

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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Selenium by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties:
Procedural Anomalies/Di fficulties:
Required RCRA Analytical Procedure:
Analytical Procedure Used:
TCLP Method 1311 Used:
Required Precision:
Met Precision Requirement:
Required Spike Accuracy:

50 to 150 /.Recovery per SW-846.
control limit of 108.1%.

Met Accuracy Requirement?: yes (120.3 "/Recovery)
Target Practical Quant Limit (PQL): 0.2 /zg/g
Samples Not Meeting Target PQL: all The detection limit multiplied by 10

(to calculate the analytically derived PQL) varied between 5.8 and 6.1

None Noted
None noted
SW-846, 6010A
LA-505-161, Rev. C-l, equivalent to 6010
LA-544-134, Rev. B-0
±30 RPD
no (43.0 RPD)
75 to 125 /.Recovery for the project, and

The LCS standard exceeded the upper

g/g
Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180

additional days to analysis.
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Silver by TCLP Extraction/ICP/Atomic Emission Spectroscopy

TCLP Anomalies/Difficulties:
Procedural Anomalies/Difficulties:
Required RCRA Analytical Procedure
Analytical Procedure Used:
TCLP Method 1311 Used:
Required Precision:
Met Precision Requirement:
Required Spike Accuracy:

50 to 150 "/Recovery per SW-846.
limits.

Met Accuracy Requirement?:
(59.3 /.Recovery)

Target Practical Quant Limit (PQL)
Samples Not Meeting Target PQL:

None Noted
None noted
SW-846, 6010A
LA-505-161, Rev
LA-544-134, Rev
±30 RPD
yes (0.7 RPD)
75 to 125 %Recovery for the project, and

The LCS recovery was within control

C-l, equivalent to 6010
B-0

no for the project, but yes for SW-846

0.3 /zg/g
all The detection limit multiplied by 10

d i d b d
p y

(to calculate the analytically derived PQL) varied between 0.58 and 0.62
/M / 9

Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180
additional days to analysis.

Samples Exceeding Max Holding Time: none
Blank Contaminated?: insignificant contamination
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Isotopic Uranium by Inductively Coupled Plasma/Mass Spectrometry

Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: none specified
Analytical Procedure Used: LT-506-101, Rev. A-l
Required Precision: ±30 RPD
Met Precision Requirement: yes: Not calculable for U-234; U-235 at

14.9 RPD; and U-238 at 12.9 RPD
Required Spike Accuracy: 75 to 125 "/Recovery
Met Accuracy Requirement?: yes (98.6 ^Recovery for U-238)
Target Practical Quant Limit (PQL): 0.1 /jg/g
Samples Not Meeting Target PQL: all samples did not meet the PQL limit for

U-234. The PQL did not apply to U-235 and U-238 because they were
detected at concentrations greater than the PQL.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: insignificant contamination for U-238

Isotopic Thorium by Inductively Coupled Plasma/Mass Spectrometry

Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: none specified
Analytical Procedure Used: LT-506-101, Rev. A-l
Required Precision: ±30 RPD
Met Precision Requirement: RPD not calculable for Th-228 and Th-230;

The RPD Requirement was met for Th-232 (14.0 RPD).
Required Spike Accuracy: 75 to 125 %Recovery
Met Accuracy Requirement?: No spike or LCS standard was available for

Thorium isotopes, however for U-238 (which was analyzed simultaneously)
the recovery was 98.6%, which was within the control limit.

Target Practical Quant Limit (PQL): 0.1 /ig/9
Samples Not Meeting Target PQL: BOYJD7 did not meet the limit for Th-232.

The PQL for Th-232 did not apply to the other samples because they were
detected at concentrations greater than the PQL. None of the samples
met the PQL for Th-228 and Th-230.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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Total Alpha by Gas Proportional Counting

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:

standard deviations.
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-508-101, Rev. G-0
±30 RPD
yes (7.1 RPD). LCS recovery was within ±3

75 - 125 "/Recovery
yes (101.5 %Recovery)
0.05 pCi/g
none
6 months
none
no

Total Beta by Gas Proportional Counting

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-508-101, Rev. G-0
±30 RPD
yes (11.3 RPD)
75 - 125 "/.Recovery
yes (106.8 "/Recovery)
0.1 /iCi/g-
none
6 months
none
no

Strontium-89/90 by Chemical Separation/Beta Proportional Count

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

None noted
none specified
LA-220-101, Rev. D-l
±30 RPD
yes (5.6 RPD)
spike not requested
n/a. LCS recovery was within ±3 standard

deviations. Carrier recoveries for all samples were >81.2
Target Practical Quant Limit (PQL): 0.05 /iCi/g
Samples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no
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Technetium-99 by Chemical Separation/Liquid Scintillation

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: none specified
Procedure Used: LA-438-101, Rev. E-0
Required Precision: +30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: spike not requested
Met Accuracy Requirement?: n/a. LCS recovery was within ±3 standard

deviations. Tracer recoveries for all samples were >36.2%.
Target Practical Quant Limit (PQL): 0.1 /id'/g
Samples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Americium-241 by Chemical Separation/Alpha Energy Analysis

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: none specified
Procedure Used: LA-953-104, Rev. B-0
Required Precision: +30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: spike not requested
Met Accuracy Requirement: n/a. LCS recovery was within ±3 standard

deviations. Tracer recoveries for all samples were >77.5%.
Target Practical Quant Limit (PQL): 0.02 /iCi/g
Samples Not Meeting Target PQL: none. The limit was not applicable for

samples B0JYD7 and B0JYD8 because they had detected concentrations
greater than the PQL.

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no
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Plutonium-239/240 by Chemical Separation/Alpha Energy Analysis

Procedural Anomalies/Difficulties: none noted
Required RCRA Procedure: none specified
Procedure Used: LA-953-I04, Rev. B-0
Required Precision: +30 RPD
Met Precision Requirement?: yes (0.9 RPD)
Required Spike Accuracy: spike not requested
Met Accuracy Requirement?: n/a. LCS recovery was within ±3 standard

deviations. Tracer recoveries for all samples varied between 92.2 and
106.0%.

Target Practical Quant Limit (PQL): 0.02 /iCi/g
Samples Not Meeting Target PQL: none. The limit was not applicable for

samples B0JYD7 and B0JYD8 because they had detected concentrations
greater than the PQL.

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Plutonium-238 by Chemical Separation/Alpha Energy Analysis

Procedural Anomalies/Difficulties: None noted
Required RCRA Procedure: none specified
Procedure Used: LA-9S3-104, Rev. B-0
Required Precision: ±30 RPD
Met Precision Requirement?: yes (2.7 RPD)
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a. There is no LCS standard for Pu-238,

therefore the control limit to LCS does not apply.
Target Practical Quant Limit (PQL): 0.02 /iCi/g
Samples Not Meeting Target PQL: none. The limit was not applicable for

samples B0JYD7 and B0JYD8 because they had detected concentrations
greater than the PQL.

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: insignificant contamination was present
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Americium-241 by Gamma Energy Analysis

Procedural Anomalies/Difficulti es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-548-121, Rev. E-0
+30 RPD
RPD not calculable
n/a
n/a
0.05 juCi/g
all due to ALARA requirement.
not specified
n/a
no

Cesium-134 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a
0.05 /tCi/g
all due to ALARA requirement.
not specified
n/a
no

Cesium-137 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

limits.
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a. LCS recovery was within control

0.05 /iCi/g
B0JYD6 due to ALARA requirement.
not specified
n/a
no
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Cobalt-60 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

limits.
Target Practical Quant Limit (PQL): 0.05 /zCi/g
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a LCS recovery was within control

B0JYD6 due to ALARA requirement.

Europium-152 by Gamma Energy Analysis

Procedural Anomali es/Di ffi culti es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a
0.05 /iCi/g
all due to ALARA requirement.
not specified
n/a
no

Europium-154 by Gamma Energy Analysis

Procedural Anomalies/Di ffi culties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

None noted
none specified
LA-548-121, Rev. E-0
+30 RPD
RPD not calculable
n/a
n/a
0.05 /(Ci/g
all due to ALARA requirement.
not specified
n/a
no
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Europium-155 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL)
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA)
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a
0.05 /iCi/g
all due to ALARA requirement.
not specified

Radium-226 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a
0.05 /(Ci/g
all due to ALARA requirement. To meet

the PQL would require digestion of 41 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Antimony-125 by Gamma Energy Analysis

None noted
none specified
LA-548-121, Rev. E-0
+30 RPD
RPD not calculable
n/a
n/a
0.05 /iCi/g
all due to ALARA requirement. To meet

the PQL would require digestion of 23,200 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
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Actinium-228 by Gamma Energy Analysis

Procedural Anomali es/Di ffi culti es:
Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:

None noted
none specified
LA-548-121, Rev. E-0
±30 RPD
RPD not calculable
n/a
n/a
0.05 pCi/g
all due to ALARA requirement. To meet

the PQL would require digestion of 18 times the amount of sample
originally digested.

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no
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SUMMARY DATA TABLES AND CHEMISTS'S NARRATIVES
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Volume Percent Solids

Customer
Sample
Number
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Labcore
Sample
Number

S97N000003
S97N000024
S97N000025
S97N000026

Sample
Result

%
71.4
43.8
50.0
53.6

Duplicate
Result

%
78.9
40.0
50.0
50.0

Average
Result

%
75.2
41.9
50.0
51.8

Precision

RPD
10.0
9.1
0.0
6.9

Calculated as milliliters of centrifuged solids divided by milliliters of
settled solids, the quantity of which is multiplied by 100
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Hanford Corporation

HNF-SD-WM-DP-245, REV. 0
Internal
Memo

From: Process Chemistry
Phone: 373-4995 T6-07
Date: Hay 22, 1997
Subject: 107-N PHYSICAL TESTING RESULTS

8C510-97-011

To: G. L. Miller

D. L. Hertingl)
J. R. Jewett
K. L. Powell
A. D. Rice
C. M. Seidel
JFO File/LB

T6-06

T6-07
T6-07
T6-12
T6-06
T6-14

Reference: Internal Memo, J. F. O'Rourke to G. L. Miller, "Test Plan for
Processing Sediment Samples from 105-N Basin", dated
March 12, 1997.

This letter reports the results of the physical testing conducted by Process
Chemistry on sediment samples collected for the 107-N project. This letter
includes results from the settled solids density, centrifuged solids
density, particle size distribution, and viscosity analyses.

The settled and centrifuged solids densities from samples S97N000003,
S97N000024, S97N000025, and S97N0O0026 are presented in Attachment I. The
settled and centrifuged solids measurements were made as directed in the
reference. The settled solids densities were measured after the samples
were allowed to sit overnight. The cones were then centrifuged for greater
than one hour and the centrifuged solids densities were measured. The
settled and centrifuged solids measurements were completed on April 15,
1997. Layering was not apparent in any of the cones. All information
associated with this testing was recorded in controlled laboratory notebook
HNF-N-22-1.

The results of the particle size distribution analyses of samples
S97N000027, S97N000033, S97N000039, and S97N000047 are presented in
Attachments II through V. Laboratory Technology Procedure LT-519-101
(Revision A-l) was followed for all of the particle size analyses. All
information associated with these analyses was recorded in controlled
laboratory notebook RHO-RE-NB-208.

The samples were analyzed for particle size distribution on May 12, 1997.
Most particles in the four samples were less than 10 im in diameter. In
sample S97N000027, the particulate mass was spread over diameter ranges up
to 50 Aim. The particle mass in samples S97N000039 and S97N000047 covered
diameter ranges up to 100 IM. The mass in sample S97N000033 was distributed
over the entire 150 tm range of the instrument.

Hanford Operations and Engineering Contractor for the US Department of Energy
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G. L. Miller 8C510-97-011
Page 2
Hay 22, 1997

All four sediment samples probably also contain particles with diameters
less than 0.5 ^m which would not be detected by this instrument. Sample
S97N000033 appears likely to contain particles which exceed the upper 150 im
limit for the instrument.

Attachments VI through IX contains viscosity curves (viscosity vs. shear
rate and shear stress vs. shear rate) and raw data for samples S97N000027,
S97N000033, S97N000039, and S97N000047. Laboratory Technology Procedure
LT-519-115 (Revision B-0) was followed for the viscosity analyses. All
information associated with these measurements was recorded in the
controlled laboratory notebooks HNF-N-22-1 and WHC-N-1272-1.

Samples S97N000027, S97N000033, and S97N000047 were analyzed for viscosity
on May 13, 1997. Sample S97N000039 was run three times before a consistent
result was obtained. The final viscosity measurement of sample S97N000039
was completed on May 19, 1997. This final viscosity run is included in
Attachment VIII.

In each case, the sediment in samples S97N000027, S97N000033, S97N000039,
and S97N0000047 had not been disturbed for at least 24 hours prior to the
viscosity measurement. The viscosities were measured with shear rates
increasing from 0 s"1 to 300 s"1 and decreasing from 300 s"1 to 0 s"1. At the
viscosities observed in these samples, the lower shear rate limit for the
ME-45 sensor system is approximately 10 s"1. Measurements with shear rates
below 10 s" should be considered highly questionable. All viscosity tests
were performed at ambient temperature.

During the viscosity measurements, pieces of metal were found in samples
S97N000033 and S97N000039. A piece of metal, three centimeters in length,
was discovered in sample S97N000033. No other metal objects were discovered
in this sample. Sample S97N000039 contained several small metal pieces,
ranging in size from several millimeters to one centimeter.

If you have any questions on this letter, feel free to call me at 373-4995.

J. F. 0'Rourke
Process Chemistry
Numatec Hanford Corporation

Attachments (9)
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107-N SETTLED AND CENTRIFUGED SOLIDS DENSITIES
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HNF-SD-WM-DP-245, REV.O

TABLE 1 107-N SETTLED AND CENTRIFUGED SOLIDS DENSITIES

SAMPLE

S97N000003

S97N000024

S97N000025

S97NO00026

SETTLED SOLIDS DENSITY
(g/mU

1.25

1.33

1.07

1.19

1.14

1.15

1.15

1.20

CENTRIFUGED SOLIDS DENSITY
(g/mL)

1.43

1.37

1.21

1.33

1.32

1.44

1.35

1.47
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Attachment II

SAMPLE S97N000047 (B0JYD5) PARTICLE SIZE DISTRIBUTION RESULTS
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SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000047 107N
S97N47

12/05/1997
11:53
1 (0 .7 SI)
MAGNETIC (2)
REGULAR

1 ACQ.
1 ACQ.
I ACQ.

HNF-SD-WM-DP-245, REV.

RANGE
MODE
TIME

] SAMPLE S I Z E
| REQ. CONF.

: 0 . 5 - 1 5 0 |
: SAMPLE- |
: 8 7 0 SEC ]
: 5 1
: None |

0

COUNTS :
S.N.F. :
S.D.U. :
CONCENTR.:
SOLIDS :

525913
0.68
4798
5.2E+06 #/n
5.2E-03 %

PBOBABIDW HUHBH1 MNS1I! GKftPH
fane: S97NM8647 1B7H
5.2E*66 I / R 1 ( 1 B 8 , B X )

I W e a t 8.75 fls
« SCALE RANGE 0>»): ADJUSTED »

0.91m
Heandil): 1.25W
S.J.W): i.lim
Conf(nl): 189.88-/

Mil
18 28

I I I I I |
sa lea 15a

Size (in nicrcns)
Los Scale
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G A L A I C I S X V E R S I O N 4 - 3 ( W H C F R O C E : S S C H E
. LABS)
frHJIXIBER DISTRIBUTION TABLE ( RANGES )

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000047 107N
S97N47

12/05/1997
11:53
1 (0 .7 SI)
MAGNETIC (2)
REGULAR

ACQ.
ACQ.
ACQ.

RANGE
MODE
TIME

SAMPLE SIZE
REQ. CONF.

HNF-SD-WM-DP-245,

: 0.5-150 |
: SAMPLE |
: 870 SEC j
: 5 |
: None |

REV.O

COUNTS :
S.N.F . :
S.D.U. :
CONCENTR.:
SOLIDS :

525913
0.68
4798
5.2E+06 #/ir
5.2E-03 %

RANGE
0 . 0
1.0
2 . 0
3 . 0
4 . 0
5 . 0
6 . 0
7 . 0
8 .0
9 . 0

1 0 . 0
2 0 . 0
3 0 . 0
4 0 . 0
5 0 . 0
6 0 . 0
7 0 . 0
80.0
90.0

100.0

(microns)
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

- 100.0
- 150.0

LOCAL (%)
61.58
26.89
5.31
3.11
1.65
0.73
0.33
0.12
0.07
0.05
0.15
0.01
0.00
0.00
0.00
0.00
0.00
0.00
.00

UNDER(%)-CUMULATIVE-OVER(%)

0.
0.00

61.58
88.47
93.78
96.88
98.53
99.26
99.59
99.71
99.78
99.83
99.98
99.99
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

38.42
11.53

6.22
3.12
1.47
0.74
0.41
0.29
0.22
0.17
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000047
S97N47

12/05/1997
11:53
1 (0.7 SI)

107N

| ACQ.
1 ACQ.
1 ACQ.

RANGE
MODE
TIME

MAGNETIC (2)| SAMPLE SIZE
REGULAR 1 REQ. CONF.

: 0.5-150
: SAMPLE
: 870 SEC
: 5
: None

| COUNTS :
j S.N.F.
| S.D.U. :
| CONCENTR.:
j SOLIDS :

525913
0.68
4798
5.2E+06 #/r
5.2E-03 %

PBOBABILIIi1 WLU1E
fane; S97H9ee84? 1B?M
5.ZE-65 CO'KKIBB.BZ)

ftoie at 45.76 jm
« SCALE ?mi

2.69m
S.J.(mi):

ADJUSTED »

Median : 13.39>*>
lfe«n(w): 23.31W
S.D.(m): 2Z.52W
Conf(»):l08.88x

P
58 188 158

Size (in iticrons)
Log Scale
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CISX VERSION 4 . 3 (WHC

VOLUME

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

DISTRIBUT

S97N000047 107N
S97N47

12/05/1997
11:53
1 (0.7 SI)
MAGNETIC (2)
REGULAR

[ ACQ.
1 ACQ.
| ACQ.

ION

RANGE
MODE
TIME

1 SAMPLE SIZE
[ REQ. CONF.

TABLE (RANGES

HNF-SD-WM-DP-2

0.5-15-0
SAMPLE
870 SEC
5
None

45, REV. 0

COUNTS :
S.N.F. :
S.D.U. :
CONCENTR.:
SOLIDS :

)

525913
0.68
4798
5.2E+06 #/m
5.2E-03 %

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0

(microns)
• 1 . 0

2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

- 100.0
- 150.0

LOCAL (%)
1.34
3.85
4.18
6.79
7.58
6.13
4.65
2.62
2.18
2.06
19.26
8.72
4.61
9.45
5.35
7.20
2.26
1.64
0.12
0.00

UNDER(%)-CUMULATIVE-OVER(%)
1.34
5.19
9.37

16.16
23.74
29.87
34.52
37.14
39.32
41.37
60.64
69.36
73.98
83.42
88.77
95.97
98.23
99.88
100.00
100.00

98.66
94.81
90.63
83.84
76.26
70.13
65.48
62.86
60.68
58.63
39.36
30.64
26.02
16.58
11.23
4.03
1.77
0.12
0.00
0.00
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Attachment III

SAMPLE S97N000027 (B0JYD6) PARTICLE SIZE DISTRIBUTION RESULTS
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SAMPLE NAME
FILE NAME

S97N000027 107NBOJYD6 HNF-SD-WM-DP-245, REV. 0
S97N27

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12 /05 /1997
12:34
1 ( 0 . 7 SI )
MAGNETIC (2)
REGULAR

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE

| REQ. CONF.

0 .5 -150
SAMPLE"
1040 SEC
5
None

COUNTS
S . N . F .
S.D.U.
CONCENTR.
SOLIDS

618902
0.98
3981
4.2E+06 #/m]
5 .2E-03 %

PROBABILITY NUMBER DENSITY GRAPH

Kane: S97N388627 187H BOJYK
4.ZE+96 | / n l ( 1 8 e . 8 x )

Ms a t 8.75 pn
« SCALE RADGE iy»)\ ADJUSTED »

U-MXS

ftedian : B.98pn
Ifeanti))): 1.24w
S.J.(nl): 1.23j*
Conf(nl):lB0.B8x

8.5 ~i—r^n
Z8

TT
58 188 158

Size (in morons)
Log Scale

51



G A L A I O X S 1 V E R S I O N 4 . 3 ( W H O 3 P R O C E :
. LABS)
NUMBER

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0

DISTRI BUT ION

S97N000027 107N BOJYD6
S97N27

12/05/1997 |
12:34 |
1 (0.7 SI) |
MAGNETIC (2)|
REGULAR j

(microns)
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

- 100.0
- 150.0

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

LOCAL (%)
62.62
26.57
4.86
2.92
1.57
0.68
0.30
0.12
0.07
0.04
0.20
0.04
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TABLE C RANGES

HNF-SD-WM-DP-245, REV. 0

: 0.5-150 | COUNTS
: SAMPLE
: 1040 SEC

S.N.F. :
S.D.U. :

: 5 I CONCENTR.:
: None | SOLIDS :

618902
0.98
3981
4.2E+06 #/m
5.2E-03 %

UNDER(%)-CUMULATIVE-OVER(%)
62.62
89.19
94.05
96.97
98.54
.99.22
99.52
99.64
99.71
99.75
99.95
99.99
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

37.38
10.81
5.95
3.03
1.46
0.78
0.48
0.36
0.29
0.25
0.05
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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C 5 A L A I C I S 1 V E R S I O N 4 - 3 ( W H C C H E 1

SAMPLE NAME
FILE NAME

S97N000027 107N BOJYD6
S97N27

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997
12:34
1 (0.7 SI)

| ACQ. RANGE
j ACQ. MODE
I ACQ. TIME

MAGNETIC (2)| SAMPLE SIZE
REGULAR REQ. CONF.

0.5-150
SAMPLE
1040 SEC
5
None

COUNTS
S.N.F.
S.D.U.

| CONCENTR.
I SOLIDS

618902
0.98
3981
4.2E+06 #/ra]
5.2E-03 %

PJOBABIUH WLUKE HBBIIV GRtfK
Kane: S97M868627 18711 BOJi%
5.ZE-8S cc/nlUee.Bz) Ife&ndw):

Note a t 37.84 m S.9.(nv):
« SCALE RAMGE ivn): ADJUSTED »

2.87m
(fedian : 18.83m
Ifean(wi): 18.39pn
S.B.(w): 11.8SJ*
Corf(w):lB0.B9x

r i 111 (

53 188 158
Size (in nicrors)

Log Scale

5 3



GALAI CIS1 VERSION 4.3 (WHO

C RANGES )

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000027 107N BOJYD6
S97N27

12/05/1997
12:34
1 (0.7 SI)
MAGNETIC (2 )
REGULAR

I ACQ.
| ACQ.
1 ACQ.

RANGE
MODE
TIME

| SAMPLE SIZE
1 REQ. CONF.

HNMSU-WM-

: 0.5-150
: SAMPLE
: 1040 SEC
: 5
: None

JP-H45, HfcV. 0

| COUNTS :
I S.N.F. :
| S.D.U. :
| CONCENTR.:
j SOLIDS :

618902
0.98
3981
4.2E+06 #/m
5.2E-03 %

RANGE (microns)
0.0 -
1.0 -
2.0 -
3.0 -
4.0 -
5.0 -
6.0 -
7.0 -
8.0 -
9.0 -
10.0 -
20.0 -
30.0 -
40.0 -
50.0 -
60.0 -
70.0 -
80.0 -
90.0 -
100.0 -

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
150.0

LOCAL (%)
1.12
3.03
3.18
5.24
5.94
4.71
3.40
2.07
1.87
1.53

23.17
23.56
20.69
0.48
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%)-CUMULATIVE-OVER(%)
1.12
4.15
7.34
12.58
18.51
23.22
26.63
28.70
30.57
32.10
55.28
78.84
99.52
100.00
100.00
100.00
100.00
100.00
100.00
100.00

98.88
95.85
92.66
87.42
81.49
76.78
73.37
71.30
69.43
67.90
44.72
21.16
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Attachment IV

SAMPLE S97N000039 (B0JYD7) PARTICLE SIZE DISTRIBUTION RESULTS
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CHEI
^__LABSJ_

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

Kane'. S97HBa8839
3.71*86 f/nl(188.

Me it 6.75 yn
« SCALE RANG

5rfiA-\

* * • {

%£/.-*

2rfe-i

a B i i l , ,
B.B/.-[- *] j-j^j

B.5 1

: S97N000039 107N BOJYD7
: S97N39

: 12/05/1997 |
: 12:13 |
: 1 ( 0 . 7 SI ) |
: MAGNETIC ( 2 ) |
: REGULAR |

PROBABILIIV d rSER

am mm

E ( jw) : ADJUSTED »

K_ 1*3-*?7

Vn
TTTTh-n

T

MJhb
.] r t ]1 r
Z 5

ACQ.
ACQ.
ACQ.

RANGE
MODE
TIME

SAMPLE S IZE
REQ.

wxsny

r r j —18

CONF.

fiMH

"•[—r
28

HNF-SD-WM-DP-245, REV. 0

: 0 .5 -150 | COUNTS : 403722
: SAMPLE" j S .N .F . : 0 .84
: 1000 SEC | S.D.U. : 3177
: 5 | CONCENTR.: 3.7E+06 #/ml
: None | SOLIDS : 1.3E-02 %

Median : 1.13}*
fean(nl): 1.67m
S.D.M); 1.79}*
Conf(n]):l88.B8 /.

i | i i 1 1 |
58 IBB 158

Size (in nicrons)
Log Scale
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GALA I C I S 3- VERSION 4 - 3 (WHO PROCESS CHE
. LABS)
NUMBER DISTRIBUTION TABLE (RANGES)

SAMPLE NAME
FILE NAME

S97N000039 107N BOJYD7
S97N39

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997
12:13
1 (0.7 SI)
MAGNETIC (2)
REGULAR '•

ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

0.5-150
SAMPLE
1000 SEC
5
None

COUNTS
S.N.F.
| S.D.U.
CONCENTR.
SOLIDS

403722
0.84
: 3177
3.7E+06 #/ra
1.3E-02 %

RANGE
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0

(microns)
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

- 100.0
- 150.0

LOCAL (%)
43.79
33.89
9.38

UNDER(%)-CUMULATIVE-OVER(%)

6.13
3.59
1.46
0.58
0.27
0.17
0.12
0.51
0.09
0.01
0.01
0.
0,
0.
0.
0.

00
00
00
00
00

0.00

43.79
77.68
87.06
93.18
96.78
98.23
98.82
99.08
99.25
99.38
99.88
99.97
99.99
100.00
100.00
100.00
100.00
100.00
100.00
100.00

56.21
22.32
12.94
6.82
3.22
1.77
1.18
0.92
0.75
0.62
0.12
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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GALAI CISX VERSION 4.3 ( WHC PROCESS CHE:

SAMPLE NAME
FILE NAME

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

S97N000039 107N BOJYD7
S97N39

12/05/1997
12:13
1 (0.7 SI)
MAGNETIC (2)
REGULAR

| ACQ.
| ACQ.
I ACQ.

RANGE
MODE
TIME

| SAMPLE SIZE
1 REQ. CONF.

HNF-SD-WM-DP-245, REV. 0

: 0.5-150 | COUNTS :
: SAMPLE j S.N.F.
: 1000 SEC i S.D.U.
: 5 1 CONCENTR.:
: None j SOLIDS :

403722
0.84

: 3177
3.7E+06 #/m
1.3E-02 %

PROBftBILlTV WLUKE MBSM fifflH
Kane: S97tB08839 1B7N B0JHI7 fteiian I 22.62>>n

1.3E-64 CC/PIK1B8.BZ) Nean(nw): 4,B5w fean(wi): 29.62)*
ffoie a t 45 .76)* S.D.diiu).' 2.93w S.J.(wi): 24.23pn

« SCALE BAH6E (j>»): ftWUSTED » Corf(w):lB8.88 X

"P
58 iea 158

Size (in nicrons)
Log Scale



G A L A I C X S 1 V E R S I O N 4 . 3 ( W H O P R O C E S S CZ H
. LABS)
VOLUME DISTRIBUTION TABLE (RANGES)

SAMPLE NAME
FILE NAME

S97N000039 107N BOJYD7
S97N39

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997 | ACQ. RANGE : 0 . 5 - 1 5 0
12:13 I ACQ. MODE : SAMPLE
1 ( 0 . 7 S I ) | ACQ. TIME : 1000 SEC
MAGNETIC ( 2 ) | SAMPLE SIZE : 5
REGULAR j REQ. CONF. : None

| COUNTS : 403722
| S . N . F . : 0 . 8 4

| S . D . U . : 3177
1 CONCENTR.: 3 .7E+06 #/m
I SOLIDS : 1 . 3 E - 0 2 %

RANGE (microns)
0.0 -
1.0 -
2.0 -
3.0 -
4.0 -
5.0 -
6.0 -
7.0 -
8.0 -
9.0 -
10.0 -
20.0 -
30.0 -
40.0 -
50.0 -
60.0 -
70.0 -
80.0 -
90.0 -

100.0 -

1.0
2.0
3.0
4.0
5.0
6.0
7.0.
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
150.0

LOCAL (%)
0.28
1.46
2.17
3.92
4.77
3.53
2.36
1.64
1.51
1.59

20.87
18.38
8.08
12.83
3.41
5.05
2.02
0.80
5.33
0.00

UNDER(%)-CUMULATIVE-OVER(%)
0.28
1.74
3.90
7.82
12.59
16.12
18.48
20.12
21.63
23.23
44.10
62.48
70.56
83.38
86.79
91.84
93.87
94.67
100.00
100.00

99.72
98.26
96.10
92.18
87.41
83.88
81.52
79.88
78.37
76.77
55.90
37.52
29.44
16.62
13.21
8.16
6.13
5.33
0.00
0.00
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HNF-SD-WM-DP-245, REV. 0

8C510-PCS97-011

Attachment V

SAMPLE S97N000033 (B0JYD8) PARTICLE SIZE DISTRIBUTION RESULTS
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. LABS)
C I S 1 VERSION 4 - 3 ( WHC

SAMPLE NAME
FILE NAME

33 ^
S97NO00O>5 107N BOJYD8
S97N53

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997
12:53
1 (0.7 SI)

ACQ. RANGE
ACQ. MODE
ACQ. TIME

MAGNETIC ( 2 ) | SAMPLE SIZE
REGULAR REQ. CONF.

0 . 5 - 1 5 0
SAMPLE"
1277 SEC
5
None

COUNTS
S . N . F .
S . D . U .
CONCENTR.
SOLIDS

600370
0.85
3675
2.9E+06
1.5E-02

NUMBER
Kane: S97H0800S3
2.9E+S6 VMm

Me at 0.75 )
« SCALE

B0JH6

( ( * > : ABJ1)S?H) »

Median : i.I8jm
Nean(nl): 1.58)*
S.D.dil): 1.72)*
Conf(n]).i80.fl6 y.

III
IB

1
28

1 1
59

Size

Mil ""|
IBB 158

(in nicrore)
Loj Scale

6 1



O M E

NUMBER DISTRIBUTION TABLE (RANGES)
33 ^/,y*n

SAMPLE NAME : S97NO000>T 107N BOJYD8
FILE NAME : S97N53

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE.

12/05/1997
12:53
1 (0.7 Si) |
MAGNETIC (2)|
REGULAR |

| ACQ. RANGE
ACQ. MODE
ACQ. TIME
SAMPLE SIZE
REQ. CONF.

0.5-15D
SAMPLE
1277 SEC
5
None

COUNTS
S.N.F.
S.D.U.
CONCENTR.
SOLIDS

600370
0.85
3675
2.9E+06 #/m.
1.5E-02 %

RANGE (microns)
0.0 -
1.0 -
2.0 -
3.0 -
4.0 -
5.0 -
6.0 -
7.0 -
8.0 -
9.0 -
10.0 -
20.0 -
30.0 -
40.0 -
50.0 -
60.0 -
70.0 -
80.0 -
90.0 -
100.0 -

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0
150.0

LOCAL (%)
45.15
34.13
9.38
5.58
3.17
.1.34
0.51
0.19
0.11
0.08
0.26
0.05
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00

UNDER(%
45.15
79.28
88.67
94.25
97.42
.98.76
99.27
99.46
99.58
99.65
99.91
99.96
99.98
99.99
99.99
100.00
100.00
100.00
100.00
100.00

UNDER(%)-CUMULATIVE-OVER(%)
54.85
20.72
11.33

5.75
2.58
1.24
0.73
0.54
0.42
0.35
0.09
0.04
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00



GALA I
. LABS)

CX S 1 VERSION 4 - 3 ( WHC PROCESS CHE

SAMPLE NAME
FILE NAME

33 ......
S97N000QS^107N BOJYD8
S97N53

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 600370
12:53 | ACQ. MODE : SAMPLE | S.N.F. : 0.85
1 (0.7 SI) 1 ACQ. TIME : 1277 SEC | S.D.U. : 3675
MAGNETIC (2)| SAMPLE SIZE : 5 I CONCENTR.: 2.9E+06 #/m
REGULAR | REQ. CONF. : None j SOLIDS : 1.5E-02 %

wmte JENSIIV mm
Nane: S97N0868S3 1B7H BOJH6
1.5E-84 CC/BK188.B"/) ftean(iw): 4.Kpn

Ikvleat 118.48 m S . I . ( M ) : 3.43m
« SCALE RAKfiE (y»): ADJUSTED »

OJT73 •

5--/S-97

'•ftff-rm

Ifedian : 54.76>*

S.B.(wi): 43.23m
8.98 v.

8.5 18 28 58 188 158
Size (in nicrons)

log Scale

6 3



G A L A I C X S 3. V E R S I O N 4 - 3 ( ' W H O E

SAMPLE NAME
FILE NAME

S97N000O&5' 107N B0JYD8
S97N53

( RANGES

HNF-SD-WM-DP-245, REV. 0

DATE
TIME
CONFIG.
CELL TYPE
SAMPLE TYPE

12/05/1997 | ACQ. RANGE : 0.5-150
12:53 | ACQ. MODE : SAMPLE
1 (0.7 SI) [ ACQ. TIME : 1277 SEC
MAGNETIC (2)| SAMPLE SIZE : 5
REGULAR I REQ. CONF. : None

| COUNTS : 600370
j S.N.F. : 0.85
| S.D.U. : 3675
| CONCENTR.: 2.9E+06 #/m]
SOLIDS : 1.5E-02 %

RANGE
0 . 0
1 . 0
2 . 0
3 . 0
4 . 0
5 . 0
6 . 0
7 . 0
8 . 0
9 . 0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

(microns)
1 . 0
2 . 0
3 . 0
4 . 0
5 . 0
6 . 0
7 . 0
8 . 0
9 . 0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

- 100.0
- 150.0

LOCAL (%)
0 . 2 0
1.06
1.52
2 . 5 4
2 . 9 8
2 . 3 0
1.46
0 . 8 4
0 .74
0 . 6 9
7 . 7 4
7 .77
6 .29
9 . 4 8
7 . 3 5
6 .66
5 . 4 6
5 .46
4 . 8 4

2 4 . 5 8

UNDER(%)-CUMULATIVE-OVER(%)
0 . 2 0
1 .27
2 . 7 8
5 . 3 3
8.31

10.62
12.08
12.92
13.66
14.35
22.10
29.87
36.16
45.64
52.99
59.66
65.12
70.58
75.42

100.00

99.80
98.73
97.22
94.67
91.69
89.38
87.92
87.08
86.34
85.65
77.90
70.13
63.84
54.36
47.01
40.34
34.88
29.42
24.58

0 .00

64



HNF-SD-WM-DP-245, REV. 0

8C510-PCS97-011

Attachment VI

SAMPLE S97N000047 (B0JYD5) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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HNF-SD-WM-DP-245, REV. 0

r

6 6



100 209 308

numetec

Operator:
jwc

Substance:

Test Ho.:

819

Test of:
85-13-1997

System:

CV23/ME45

25.3°C

S97N47.R0T



597/00000

Test nufiber
Operator

ilau

'actor 4

010
JVC
KE45
1001

0.800

Seas, systei
JB
Factor S

: CV20
: 1005
: 3

Data stored in fil« C:\KilJE\SS7847.5O?

Sejteot amber 1 of tjye 'Jao/5' is defied as :
5 froi 0.000 to 300.0 1/8 in 3.00 tin at"26.0jC.
irea is 831.4 Pa/s
200 steps are defined, 200 are actually present.

HNF-SD-WM-DP-245, REV. 0

Gap : 0.000 a

Sppareot viscosity:
Stadini=0.000

Point

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
IS
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

BU/s)

0.000
0.235
1.461
2.664
3.666
5.117
7.537
8.700
9.883
12.240
13.440
14.730
15.900
18.320
19.570
20.700
21.950
24.340
25.540
26.720
27.910
29.720
30.650
33.190
34.460
35.630
37.980
39.100
40.270
41.450
43.990
45.110
46.330
47.510
49.850
51.030
52.200
53.520
55.870
57.040
58.210
60.510

Eta(iai)--'

Ia'j[Pa]

0.013
0.077

o.en
0.785
0.852
0.858
0.914
0.856
0.855
1.207
1.160
1.370
1.160
1.538
1.254
1.23$
1.148
1.168
1.241
1.354
1.293
1.333
1.345
1.417
1.479
1.451
1.556
1.537
2.380
1.816
1.753
1.597
1.587
1.627
1.675
1.625
1.750
2.015
2.042
1.900
1.601
1.848

118.3

Eta[i?as)

0.000
327.800
418.300
294.600
220.500
1S7.600
121.200
88.430
86.520
98.580
86.330
92.S90
72.940
83.830
64.090
59.680
52.310
47.980
48.590
50.680
46.320
44.870
43.890
42.690
42.930
40.710
40.980
39.300
59.090
43.810
39.850
35.390
34.260 .
34.240
33.590
31.850
33.530
37.650
36.560
33.320
30.940
30.540

£ta*=31.6?

0.00
0.02
0.03
0.04
0.05
0.06
0.09
0.10
0.11
0.14
0.15
0.16
0.17
0.20
0.21 .
0.22
0.23
0.26
0.27
0.28
0.29
0.30
0.32
0.34
ff.36
0.37
0.39
0.40
0.42
0.43
0.45
0.46
0.46
0.49
0.51
0.52
0.53
0.55
0.57
0.58
0.59
0.62

5(i-l)=46.26

27.7
27.8
27.8
27.8
27.7
27.9
27.S
27.8
27.7
27.9
27.8
27.7
27.7
28.0
27.7
27.8
27.8
28.2
27.9
27.9
27.9
27.9
27.9
28.0
27.9
28.0
27.9
27.4
27.9
27.8
27.8
27.8
28.0
28.1
28.1
28.0
27.9
27.9
27.9
27.9
27.9
27.9



<6 65.b'l"0 i.6vi4 i i . i w J . M . - . s

<7 67.740 1.S02 25.070 0.63 2S.0
<8 68.S10 1.868 27.100 0.70 27.9 HNF-SD-WM-DP-245 , REV. 0
49 70.090 • 1.691 26.SS0 0.71 28.1
50 72.430 1.894 26.140 0.74 27.9
51 73.750 1.952 26.470 0.75 27.8
52 74.930 1.985 26.490 0.76 28.1
53 76.100 1.S50 25.620 0.77 28.0
54 78.450 1.951 24.870 0.80 26.0
55 79.620 2.007 25.210 0.81 28.0
56 80.790 2.380 29.460 0.82 27.9
57 83.280 2.122 25.480 0.84 28.0
58 84.460 2.117 25.060 0.86 27.9
59 85.630 2.051 23.960 0.87 27.8
60 86.800 2.102 24.220 0.88 28.1
61 88.150 2.173 24.370 0.90 28.0 '
62 90.320 2.057 22.770 0.92 27.9
63 S1.500 2.346 25.640 0.93 28.0
64 92.670 2.230 24.060 0.94 28.2
65 95.160 2.252 23.670 0.96 28.1
66 96.330 2.213 22.970 0.97 27.9
67 97.510 2.164 22.190 0.99 28.2
68 98.680 2.138 21.660 1.00 27.8
69 101.000 2.325 23.020 1.02 27.8
70 102.200 2.256 22.080 1.03 28.1
71 103.400 2.308 22.330 1.05 28.1
72 105.900 2.431 22.960 1.07 27.9
73 107.000 2.368 22.120 1.08 28.1
74 108.200 2.504 23.140 1.09 28.0
75 109.400 2.354 21.520 1.11 28.3
76 111.700 2.332 20.870 1.13 27.9
77 112.900 2.350 20.810 1.14 28.1
78 114.200 '2.575 22.550 1.15 27.6
79 115.400 2.399 20.790 1.17 28.2
80 117.700 2.372 20.150 1.19 28.1
81 118.900 2.406 20.230 1.20 27.8
82 120.100 2.381 19.830 1.21 27.9
83 121.300 2.452 20.220 1.23 27.9
84 123.600 2.401 19.420 1.25 28.1
85 124.900 2.410 19.290 1.26 28.1
86 126.100 2.435 19.310 1.27 27.8
87 128.400 2.652 20.660 1.30 28.1
88 129.600 2.604 20.090 1.31 28.2
89 130.800 2.570 19.650 1.32 28.1
90 132.000 2.591 19.630 1.33 28.1
91 134.500 2.585 19.220 1.36 28.1
92 135.600 2.956 21.790 1.37 28.2
93 136.800 2.714 19.840 1.38 28.0
94 138.000 3.021 21.900 1.39 28.2
95 140.300 2.650 18.880 1.42 28.1
96 141.500 2.556 18.060 1.43 28.1
97 142.700 2.458 17.230 1.44 28.1
98 143.800 2.601 18.090 1.45 28.0
99 146.300 2.753 18.810 1.48 28.0

100 147.600 2.771 18.780 1.49 28.1
101 148.800 2.873 19.300 1.50 28.2
102 150.000 2.849 18.990 1.51 27.9
103 152.300 2.901 19.060 1.54 28.1
10* 153.500 2.785 18.140 1.5S 28.4
105 154.700 2.810 18.170 1.56 2B.3
106 157.000 2.882 18.350 1.58 28.3
107 158.200 2.860 18.070 1.60 28.0 ~ «
108 159.400 2.922 18.330 1.61 28.1 * > "



n;
112
113
114
115
116
117
118
118
120
121
122
123
124
125
128
127
128
12S
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
143
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173

; 6-s. 2C-;

165.400
166.600
163.100
170.200
171.400
172.600

174.900
176.100
177.300

179.700
180.900
182.100
183.300
185.600
186.800
188.000
189.100

191.600
192.800

194.000

195.200
197.500
198.700

200.000

202.300
203.500
204.700
205.900
208.200
209.400
210.600
211.900
214.200
215.400
216.600
217.700
220.100
221.400
222.600
224.900
226.100
227.300
228.400
230.900
232.100
233.300
234.500
236.800
238.000
239.100
240.300
242.800
244.000
245.100
247.500
248.600
249.900
251.000
253.500
254.700
255.800
257.000

3.112
3.463
3.047

4.310
3.472
3.110
3.021
3.021
3.101
3.093

3.054
3.127
3.187
3.159
3.197
3.133
3.200

3.249
3.278
3.241

3.208
3.244
3.303
3.339
3.330
3.352
3.365

• 3.433
3.528
3.565
3.557
3.494
3.631
3.733
3.492
3.502
3.445
3.226
3.562
3.651
3.715
3.755
3.768
4.300
3.811
3.855
3.834
4.001
3.665
3.649
3.6S6
3.674
3.649
3.721
3.741
3.742
3.812
3.B29
3.768
3.866
3.911
3.872
3.756

; ; . ; : • ; •

20.545
16.250
2S.4S0
20.400
18.150
17.510
17.270
17.610
17.450

16.350
17.280

17.500
17.240
17.220
H . 080

17.020

17.180
17.100
16.810

16.530

16.620
16.720
16.810

16.650
16.570

16.540

16.770
17.140

17.120
16.990
16.600

17.140
17.430
16.210
16.170
15.820
14.660
18.090

16.400
16.510
16.610

16.580
18.820
16.500
16.610
16.440
17.070
15.480
15.340
15.460
15.290
15.030
15.250
15.260
15.120
15.330
15.330
15.010
15.250
15.360
15.140
14.620

i . t i
1.6?
1.68
1.70
1.71

1.73
1.74
1.76
1.77

1.79

1.81
1.62

1.83
1.85
1.87
1.88

1.69

1.80
1.93
1.94

1.95
1.96

1.99
2.00

2.01

2.04
2.05
2.06
2.07
2.10.
2.11
2.12
2.13
2.15
2.17
2.18
2.19
2.21
2.23
2.24
2:26
2.27
2.29
2.30
2.32
2.33
2.34
2.36
2.38
2.39
2.40
2.42
2.44
2.46

2.46
2.49
2.50
2.51
2.52
2.55
2.56
2.57
2.58

25.1
28.0
28.3
28.2
28.0
28.1
28.1
28.1
27.9

28.2
26.1
28.4
28.2
28.1
28.3

28.3
28.4
28.3

• 2 8 . 1
28.1
28.4
27.9
27.9
28.4
28.3
28.2
28.4
28.3
28.3
27.9
27.9
28.2
28.3
28.0
28.3
28.2
28.4
28.0
28.1
28.4
28.3
28.3
28.0
28.1
28.1
28.3
28.1
28.0
26.1

.26.2
28.0
28.1
26.0
28.2
28.2
28.4
28.4
27.9
28.1
28.3
28.5
28.3

HNF-SD-WM-DP-245, REV. 0
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177 263.500 3.S10 K.67C l.U 25.4
178 265.400 3.578 14.350 2.67 28.4
17S 266.500 4.009 15.050 2.63 28.3 HNF-SD-WM-DP-245, REV 0
180 267.700 3.344 14.730 2.63 28.1
161 270.000 4.007 14.640 2.71 28.1
162 271.300 3.991 14.710 2.73 28.3
183 272.500 4.031 14.790 2.74 28.0
184 273.700 4.235 15.470 2.75 28.2
185 276.100 4.382 15.870 2.77 28.2
186 277.200 4.388 15.830 2.79 28.3
187 278.400 4.568 16.410 2.80 28.3
188 279.600 4.388 15.700 2.81 28.5
189 282.000 4.512 16.000 2.83 28.1
190 283.200 4.485 15.840 2.84 28.1
191 284.300 4.620 16.250 2.86 28.1
192 285.500 4.579 16.040 2.87 28.3
193 287.900 4.508 15.660 2.89 28.0
194 289.100 4.490 15.530 2.90 28.3
195 290.200 4.559 15.710 2.92 28.3
196 292.700 4.547 15.540 2.94 28.3
197 293.900 4.516 15.370 2.95 28.0
198 295.000 4.487 15.210 2.96 28.3
199 296.200 4.553 15.370 2.98 28.1
200 298.500 4.464 14.950 3.00 28.3

71



Eciber 2 oi trpt TSD/D' ;S ieii^ei ss :
D froi 300.0 to 0.000 1/s in 3.00 tin it 25.0iC.
Ares is 8 « . 6 Fs/s
200 steps are defiaed, 200 are actually present.

Apparent viscosity:
£ta(iin)=14.88 ' Eta(iaj)=441.5 ttai=29.15

HNF-SD-WM-DP-245, REV. 0

Point

1 300.000
2 299.700
3 298.300
4 297.200
5 296.000
6 2S4.700
7 292.400
8 291.100.
9 290.000

10 288.800
11 286.400
12 285.300
13 284.200
14 281.800
15 280.500
16 279.300
17 278.200
18 275.800

19 274.600
20 273.500
21 272.300
22 269.800
23 268.600
24 267.400
25 266.300
26 263.900
27 262.800
28 261.600
23 259.100
30 257.900
31 256.700
32 255.600
33 253.200
34 252.100
35 250.700
36 249.600
37 247.200
38 246.000
39 244.900
40 243.700
41 241.300
42 240.100
43 239.000
44 236.500
45 235.300
46 234.200
47 233.000
48 230.600
49 229.300
50 228.200
51 227.000

Iao[Pa] EtatiPas) t [ i in]

4.6S1
4.919
5.039
4.912
4.862
4.722
4.434
4.386
4.830
5.572
4.336
4.302
4.241
4.244
4.207
4.166
4.177
4.142

• 4.108
4.103
4.069
4.181
4.285
4.313
4.318
4.219
4.263
3.9S7
3.956
3.914
3.870
3.B58
3.821
3.798
3.748
3.713
3.815
3.812
3.799
3.775
3.773
3.750
3.668
3.602
3.763
3.853
3.700
3.617
3.519
3.557
3.605

15. WO
16.410
16.890
16.530
16.420
16.020
15.170
15.070
16.650
19.290
15.140
15.080
14.920
15.060
15.000
14.910
15.020
15.020
14.960
15.000
14.940
15.500
15.950
16.130
16.220
15.990
16.230
15.280
15.270
15.180
15.070
15.100
15.090
15.070
14.850
14.880
15.430
15.490
15.520
15.490
15.630
15.620
15.350
15.230
15.990
16.450
15.8B0
15.680
15.360
15.590
15.880

3.00
3.02
3.03
3.04
3.05
3.07
3.09
3.10
3.11
3.12
3.15
3.16
3.17
3.20
3.21
3.22
3.23
3.26
3.27
3.28
3.29
3.32
3.33
3.34
3.35
3.37
3.39
3.40
3.42
3.43
3.45
3.46
3.46
3.49
3.51
3.52
3.54
3.55
3.57
3.58
3.60
3.61
3.62
3.65
3.66
3.67
3.68
3.71
3.72
3.73
3.74

Ie«p[iC]

28.1
28.3
28.2
28.4
28.2
27.3
28.0
28.0
28.1
28.4
28.2
28.0
28.2
28.2
28.2
28.4
28.2
28.5
28.3
28.4
28.4
28.3
26.3
28.2
27.9
28.3
28.4
28.2
28.3
28.3
28.2
28.5
28.3
28.5
28.4
28.0
28.2
28.3
28.5
28.2
28.3
27.9
28.1
28.2
28.4
28.0
28.4
28.3
27.9
28.1
28.1 72



u
55
56
57
56
59
60
61
62
63
64
65
66
67
63
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
85
87
88
89
90
91
92
93
94
95
96
97
93
99

100
101
102
103
104
105
108
107
108
109
110
111
112.
113
114
115
116

222.SCO
221.100
218.600
217.400
216.300
213.900
212.800
211.600
210.400
207.900
206.800
205.600
204.400
202.100
200.900
199.700
198.400
196.000
194.900
193.700
191.300
190.200
188.900
187.700
185.300
184.200
183.000
181.800
179.500
178.200
177.000
175.800
173.500
172.300
171.100
168.700
167.500
166.300
165.100
162.800
161.600
160.400
159.200
156.700
155.600
154.400
153.200
150.900
149.800
148.500
146.100
144.900
143.700
142.500
140.200
139.000
137.700
136.500
134.200
133.000
131.900
130.600
128.300

3.605
3.652
3.488
3.528
3.481
3.419
3.406
3.428
3.421
3.363
3.321
3.305
3.356
3.417
3.436
3.377
3.280
3.238
3.192
3.171
3.183
3.175
3.171
3.168
3.133
3.166
3.225
3.161
3.16S
3.099
3.065

• 3.045
3.013
2.985
2.990
2.957
2.925
3.387
3.085
3.058
2.985
2.979
2.969
3.090
2.999
3.051
2.896
2.909
2.964
2.811
2.788
2.778
2.781
2.801
2.704
2.661
2.664
2.624
2.654
2.970
2.673
2.566

;5.3C0
16.700
16.0(0
16.310
16.270

. 16.070
15.100
16.290
16.460
16.260
16.150
16.170
16.610
17.010
17.200
17.020
18.630
16.610
16.480
16.570
16.740
16.810
16.900
17.100
17.010
17.300
17.730
17.610
17.770
17.510
17.440
17.550
17.490
17.440
17.730
17.660
17.590
20.520
18.950
18.920
18.610
18.710
18.840
19.860
19.420
19.910
19.190
19.430
19.950
19.240
19.240
19.310
19.520
19.980
19.460
19.330
19.660
19.560
19.950
22.530
20.460
20.000

3.60
3.63
Z.U
3.65
3.87
3.89
3.90
3.91
3.93
3.S5
3.96
3.97
3.99
4.01
4.02
4.03
4.05
4.07
4.08
4.10
4.11
4.12
4.14
4.16
4.17
4.18
4.20
4.22
4.23
4.24
4.26
4.26
4.29
4.30
4.33
4.34
4.35
4.36
4.39
4.40
4.41
4.42
4.45
4.46
4.47
4.48
4.51
4.52
4.53
4.55
4.56
4.58
4.59
4.61
4.62
4.64
4.65
4.6}
4.68
4.70
4.71
4.73

25.3
28.3
28.2
28.4
28.3
28.2
28.5
28.3
28.2
28.4
28.2
28.4
28.4
2B.2
28.1
28.3
28,3
28.2
28.3
28.2
28.1
28.4
28.1
28.1
28.3
28.2
28.2
28.4
28.3
28.4
28.1
28.2
28.3
28.3
28.2
28.1
28.0
28.5
28.1
28.1
28.3
28.1
28.2
28.2
28.1
28.3
28.2
28.2
28.2
28.3
28.3
28.1
28.1
28.1
28.2
28.3
28.3
28.4
28.3
28.4
28.4
28.2

HNF-SD-WM-DP-245, REV. 0
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121 121.200 ' 2.517 20.760 4.50 l i . t
122 119.900 2.458 20.'.SO 4.SI 28.1
123 117 500 2.436 29.730 4.64 28.4 HNF-SD-WM-DP-245, REV. 0
124 116.300 2.403 20.660 4.65 28.3
125 115.100 2.392 20.780 4.66 28.2
126 113.S00 2.452 21.520 4.87 28.2
127 111.600 2.347 21.040 4.90 28.4
128 U0.500 2.304 20.8S0 4.91 28.1
129 109.200 2.349 21.500 4.92 28.2
130 108.100 2.300 21.290 4.93 28.0
131 105.600 2.267 21.470 4.96 28.3
132 104.400 2.247 21.520 4.97 28.2
133 103.200 2.231 21.620 4.98 28.2
134 100.900 2.212 21.930 5.01 28.2 .
136 99.710 2.191 21.970 5.02 28.4
136 38.530 2.153 21.850 5.03 28.2
137 97.360 2.149 22.070 5.04 28.0
138 94.870 2.138 22.520 5.06 28.3
139 93.700 2.147 22.910 5.08 28.3
140 92.520 2.140 23.130 5.09 28.1
141 91.400 2.115 23.140 5.10 28.0
142 89.000 2.066 23.210 5.12 28.3
143 87.830 2.023 23.030 5.14 28.2
144 86.510 2.015 23.290 5.15 28.0
145 85.340 2.046 23.980 5.16 28.2
146 82.990 2.085 25.130 5.18 27.8
147 81.820 1.975 24.130 5.20 28.1
148 80.650 1.915 23.740 5.21 28.1
149 78.300 1.885 24.070 5.23 28.1
150 77.130 1.883 24.420 5.24 28.1
151 75.860 1.903 25.090 5.26 28.2
152 74.630 '1.838 24.640 5.27 28.2
153 72.290 1.810 25.040 5.29 28.2
154 71.110 1.879 26.430 5.30 28.2
155 6S.S4O 1.79S 25.720 5.31 28.2
156 68.770 1.767 25.700 5.33 28.2
157 66.280 1.808 27.280 5.35 28.2
158 65.100 1.614 27.870 5.36 28.2
159 63.330 1.804 28.220 5.37 28.3
160 62.760 1.731 87.580 5.39 28.3
181 60.410 1.737 28.760 5.41 28.2
162 59.240 1.994 33.660 5.42 28.1
163 58.060 1.767 30.440 5.43 28.1
164 55.570 1.617 23.110 5.46 28.1
165 54.400 1.561 28.700 5.47 28.3
166 53.230 1.544 29.020 5.48 28.2
167 52.050 1.524 29.270 5.49 28.2.
168 49.710 1.481 29.790 5.52 28.3
169 48.530 1.458 30.050 5.53 28.1
170 47.360 1.442 30.440 5.54 28.1
171 46.190 1.462 31.660 5.55 28.3
172 43.700 1.466 33.560 5.58 28.2
173 42.520 7.063 166.100 5.59 28.2
174 41.350 4.141 100.100 5.60 28.0
175 40.220 2.10$ • 52.360 5.61 28.1
176 37.830 1.542 40.760 5.64 28.2
177 36.660 1.436 39.180 5.65 28.1
178 35.340 1.595 45.150 5.66 28.1
179 32.990 1.552 47.050 5.68 28.1
180 31.820 1.6S3 52.270 5.70 28.1 ~ A
181 30.650 1.479 48.270 5.71 28.2 ' ^
182 29.470 1.276 43.290 5.72 28.2



185 24.250 1.138 '.6.320 6.17 26.2

»J »;•!! !;}» «;«J {;j» £ j HNF-SD-WM-DP-245, REV. 0
188 20.560 1.095 53.260 5.81 28.1
189 18.190 1.070 58.820 5.63 28.1
190 17.020 1.073 63.010 5.84 28.1
191 15.850 1.052 66.360 5.86 28.1
192 13.470 0.985 73.160 5.88 28.1
193 12.250 1.015 82.890 5.89 28.1
194 11.000 0.949 , 86.280 5.90 28.1
195 9.790 0.932 95.190 5.92 28.1

196 7.419 0.880 118.600 5.94 28.1
197 6.261 0.842 134.500 5.95 28.1
198 4.961 0.789 158.900 5.96 28.1
199 3.851 0.742 192.600 5.98 28.1
200 1.349 0.596 441.500 6.00 28.1
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Attachment VII
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Consisting of 21 Pages including the cover page
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HNF-SD-WM-DP-245, REV. O

: hMr. Ke33. sys te i : CV20
jrsii : 1001 SD : 1001
Factor A : 0.800 factor 1! : 3.000 Gap : 0.000 u
Data stored in f i l e C:\HAitE\S971i27.KOT

Segient umber 1 of type 'Taii/P' i s defined as :
B f ro i 0.000 to 300.0 1/3 in 3.00 t in at 25.0*C.
Area i s 697.3 Pa/s
200 s teps ate defined, 200 are s c t o a l i r present.

Apparent T i s c o s i t j :
Eta(i in)=0.000

Point

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Dtl/8]

0.000
0.210
1.476
2.678
3.856
5.127
7.546
8.803
9.941
11.170
13.610
15.010
16.270
17.420
19.800
21.010
22.250
23.450
25.880
27.120
28.460
30.110
30.940
32 .2M
34.750
35.870
37.100
38.320
40.760
41.940
43.110
45.450
46.630
47.950
49.120
51.470
52.640
53.810
54.990
57.330
58.600
59.780

Eta(iai)-1736

Iao[Pa]

0.283
0.365
0.945
1.296
1.477
1.525
1.534
1.594
1.547
1.582
1.565
1.531
1.548
1.585
1.543
1.564
1.568
1.563
1.591
1.690
1.724
1.644
1.621
1.629
1.646
1.746
1.692
1.681
1.698
1.698
1.701 .
1.723
1.784
1.753
1.773
1.776
1.778
1.788
1.672
1.793
1.947
1.864

EtaiiPas]

0.000
1736.000
640.200
483.700
382.900
297.400
203.300
181.100
155.600
141.700
115.000
102.DSO
S5.190
90.960
77.920
74.450
70.470
68.640
61.490
62.330
60.600
54.590
52.410
50.510
47.370
48.680
45.600
43.680
41.660
40.500
39.460
37.910
38.270
36.560
36.090
34.520
33.770

•33.230
30.410
31.280
33.230
31.180

Etat=42.23

t [ ih )

0.00
0.02
0.03
0.04
0.05
0.06
0.09
0.10
0.11
0.12

. 0.15
0.16
0.17
0.19
0.21
0.22
0.23
0.25
0.27
0.28
0.29
0.31
0.32
0.34
0.36
0.37
0.38 ,
0.40 /
0.42/
0.43
0.44
0.47
0.48
0.49
0.50
0.53
0.54
0.55
0.56
0.59
0.60
0.61

8(1-1

tetpl

25.8
25.9
25.9
25.9
26.0
25.9
26.0
25.9
26.0
26.0
26.0
25.9
26.0
25.9
26.0
26.0
26.1
26.0
26.0
26.0
26.0
26.0
26.0
26.2
26.1
26.1
26.1
26.1
26.1
26.1
26.1
26.0
26.2
26.1
26.3
26.1
26.1
26.1
26.1
26.1
26.1
26.1

7 9



CO.K".

68.J50
69.350
70.530
71.700
74.050
75.220
76.390
77.570
80.060
81.230
82. M
83.580
85.920
87.100
88.270
90.760
91.940
93.110
94.280
96.630
97.800
99.070
100.300
102.600
103.800
105.000
10S.200
108.600
188.800
111.000
113.300
114.500
115.700
116.900
119.200
120.500
121.700
122.900
125.200
126.400
127.600
126.800
131.300
132.400
133.600
135.900
137.100

94 138.300
95 /139.400
W 141.905
97 143.100

144.300
145.500
147.800
149.000
150.300
151.400
153.800
155.000
15S.200
158.500
159.70

98
99

100
101
102
103
104
105
106
107
108

1.S73
1.877
1.887
1.896
1.930
1.335
1.939
1.946
1.969
1.975
1.984
1.988
2.022
2.008
2.015
2.024
2.032
2.070
2.083
2.062
2.076
2.089
2.079
2.133
2.139
2.134
2.135
2.162
2.145
2.151
2.178

'2.173
2.174
2.179
2.192
2.230
2.212
2.227
2.225
2.260
2.243
2.333
2.276
2.294
2.295
2.304
2.291
2.310
2.367
2.345
2.342
2.337
2.353
2.377
2.373
2.376
2.388
2.4S1
2.442
2.423
2.435

27.-co
27.060
26.760
26.450
26.070
25.5i0
25.330
25.030
24.600
24.310
24.070
23.780
23.530
23.060
22.830
22.300
22.100
22.230
21.880
21.340
21.230
21.090
20.730
20.840
20.600
20.320
20.110
19.920
19.530
19.370
19.220
18.970
18.790
18.650
16.390
18.500
18.170
18.130
17.770
17.880
17.580
18.110
17.330
17.320
17.180
16.950
16.710
16.700
16.970
16.520
16.370
16.200
16.170
16.080
15.930
15.810
15.770
16.200
15.760
15.520
15.360

• T

0.59
0.70
0.12
0.73
0.75
0.76
0.78
0.79
0.81
0.82
0.84
0.85
0.87
0.88
0.90
0.92
0.93
0.94
0.S5
0.98
0.99
1.00
1.01
1.04
1.05
1.06
1.07
1.10
1.11
1.12
1.15
1.16
1.17
1.18
1.21
1.22
1.23
1.24
1.26
1.28
1.29
1.30
1.32
1.34
1.35
1.37
1.38
1.40
1.41
1.43
1.44
1.45
1.47
1.49
1.50
1.61
1.53
1.56
1.56
1.57
1.60

26.3
26.2
26. i
26.2
25.9
26.3
26.3
26.2
26.2
26.2
26.2
26.1
26.1
26.1
26.1
26.2
26.3
26.2
26.3
26.2
26.1
26.2
26.3
26.2
26.3
26.2
26.3
26.3
26.3
26.4
26.2
26.3
26.3
26.4
26.0
26.2
26.3
26.2
26.8
26.5
26.4
26.2
26.4
26.4
26.2
26.4
26.3
26.2
26.5
26.3
26.1
26.5
26.4
26.4
26.5
26.4
26.5
26.5
26.3

HNF-SD-WM-DP-245, REV. 0
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112 165.705
113 166.800
1H 163.000
115 170.400 2.502 14.690 1.72 26.4 HNF-SD-WM-DP-?4<i R F V f»
116 17U00 2.512 14.630 1.73 26.4 n w r o u VVM u r tfK), HfcV. U
117 172.900
118 174.000
119 176.400
120 177.600
121 178.700
122 181.100
123 182.400
124 183.600
125 184.800
126 187.100
127 188.300
128 189.400
129 190.600
130 193.100
131 1S4.300
132 195.500
133 136.600
134 199.000
135 200.100
136 201.500
137 203.800
138 205.000
139 206.200
140 207.300
141 209.700
142 210.900
143 212.200
144 213.300
145 215.700
146 216.900
147 218.000
148 219.200
149 221.600
150 222.900
151 224.000
152 226.400
153 227.600
154 228.700
155 229.900
156 232.400
157 233.600
158 234.800
159 235.900
160 238.300
161 239.400
162/^40.600
163 241.800
164 244.300
165 245.400
166 24S.600
167 249.000
168 250.000
169 251.300
170 252.500
171 254.900
172 256.000
173 257.308
174 '•• ',,0

2.457
2.491
2.543
2.502
2.512
2.522
2.530
2.548
2.542
2.542
2.583
2.553
2.564
2.574
2.590
2.599
2.607
2.600
2.621
2.631
2.630
2.641
2.665
2.660
2.655
2.699
2.674
2.691
2.740
2.706
2.724
2.734

• 2.740
2.771
2.745
2.755
2.792
2.775
2.801
2.796
2.804
2.801
2.817
2.815
2.831
2.823
2.843
2.849
2.853
2.869
2.883
2.873
2.914
2.900
2.903
2.927
2.916
2.944
2.851
2.942
2.944
2.861

14.630
14.530
15.130
14.690
14.630
14.590
14.540
14.450
14.310
14.220
14.260
14.000
13.970
13.930
13.840
13.800
13.760
13.640
13.570
13.540
13.460
13.430
13.400
13.2S0
13.180
13.240
13.050
13.060
13.210
12.900
12.920
12.890
12.840
12.850
12.660
12.640
12.740
12.520
12.570
12.480
12.380
12.310
12.310
12.240
12.180
12.090
12.110
12.080
11.970
11.980
11.980
11.880
11.930
11.820
11.770
11.760
11.660
11.720
11.690
11.540
11.500
11.510

1.6?
l.ES
1.69
1.72
1.73
1.74
1.75
1.78
1.79
1.80 .
1.82
1.84
1.85
1.86
1.88
1.90
1.91
1.S2
1.94
1.95
1.S7
1.98
2.00
2.01
2.03
2.05
2.06
2.07
2.09
2.11
2.12
2.13
2.15
2.17
2.18
2.19
2.20
2.23
2.24
2.25
2.28
2.29
2.30
2.31
2.34
2:35
2.36
2.37
2.40
2.41
2.42
2.43
2.45
2.47
2.48
2.50
2.51
2.53
2.54
2.56
2.57
2.59
2.1

26.6
26.3
26.4
26.4
26.3
26.6
26.6
25.5
26.4
26.4
26.3
26.3
26.2
26.5
26.3
26.2
26.5
26.2
26.4
26.4
26.5
26.2
26.0
26.3
26.2
26.4
26.6
26.5
26.4
26.6
26.4
26.6
26.5
26.7
26.2
26.5
26.4
26.3
26.7
26.4
26.4
26.4
26.7
26.2
26.5
26.4
26.6
26.3
26.5
26.4
26.5
26.5
26.6
26.7
26.6
26.5
26.5
26.3
26.7
26.5
26.6
',. r



177 263.200 3.020 11.470 2.65 25. <

178 264.500 3.008 11.370 2.66 26.5 HNF-SD-WM-DP-245 REV 0
179 266.800 3.020 11.320 2.63 26.6
180 268.000 3.003 11.210 2.69 26.7
161 269.100 3.009 11.180 2.70 26.5
182 271.500 3.125 11.510 2.73 26.6
183 272.700 3.079 11.280 2.74 26.3
184 273.900 3.075 11.230 2.75 26.1
185 275.100 3.064 11.140 2.76 26.6
186 27T.600 3.084 11.110 2.79 26.6
187 278,700 3.213 11.533 2.80 26.7
188 279.900 3.219 11.500 2.81 26.7
189 281.000 3.112 11.070 2.82 26.4
190 283.400 3.081 10.870 2.85 26.4
191 284.700 3.123 10.970 2.88 26.6
192 285.800 3.236 11.320 2.87 26.8
193 287.000 3.153 10.980 2.88 26.5
194 283.400 3.129 10.810 2.91 26.7
195 290.500 3.128 10.770 2.92 26.1
1S8 291.700 3.M9 10.800 2.93 26.5
197 294.100 3.171 10.760 2.95 26.5
198 295.300 3.162 10.710 2.97 26.7
199 296.500 3.221 10.860 2.98 26.4
200 297.700 3.193 10.730 2.99 26.4
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Sepeat cumber 2 cf type Tau/i*' is defined ds :
D froi 300.0 to 0.000 I/s in 3.00 tin it 25.OK. H N F - S D - W M - D P - 2 4 5 R E V fi
ire« is 647.9 Pa/s ' V " U

200 6tep8 are defined, 200 are actuallr present.

ipparent viscositp:
Eta(»in)=10.61

Point

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
26
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

DU/t]

299.400
299.500
2S8.400
297.300
296.000
294.800
292.400
291.300
290.100
287.700
266.600
285.300
284.200
281.800
280.600
279.500
278.300
276.000
274.600
273.500
272.300
269.900
268.800
267.600
265.200
263.900
262.800
261.600
259.200
258.100
256.900
255.700
253.200
252.000
250.900
249.700
247.400
246.200
245.000
242.500
241.300
240.200
239.100
236.700
235.500
234.200
233.000
230.600
229.500
226.300
227.200

Eta(»ax1=590.3

TanlPaJ

3.261
3.200
3.172
3.155
3.365
3.400
3.122
3.099
3.089
3.095
3.065
3.059
3.058
3.123
3.039
3.021
3.089
3.055

• 3.054
2.974
2.966
3.060
3.049
2.985
2.944
2.955
2.927
2.904
2.899
2.897
2.896
2.852
2.849
2.863
2.831
2.811
2.796
2.813
2.604
2.781
2.775
2.762
2.757
2.736
2.723
2.712
2.698
2.712
2.689
2.673
2.661

Eta[i?as]

10.960
10.660
10.630
10.610
11.370
U.530
10.670
10.640
10.650
10.760
10.700
10.720
10.760
11.080
10.830
10.610
11.100
11.070
11.120
10.880
10.890
11.340
11.340
11.150
11.100
11.200
11.140
11.100
11.180
11.230
11.270
11.150
11.250
11.370
11.280
11.260
11.300
11.420
11.440
11.470
11.500
11.500
11.530
11.560
11.560
11.580
11.580
11.760
11.720
11.710
11.720

ttai=26.55

tlii.]

3.00
3.02
3.03
3.04
3.05
3.06
3.09
3.10
3.11
3.14
3.15
3.16
3.17
3.20
3.21
3.22
3.23
3.25
3.27
3.28
3.29
3.31
3.33
3.34 .
3.36
3.37
3.39
3.40
3.42
3.43
3.45
3:46
3.48
3.49
3.50
3.52
3.54
3.55
3.56
3.59
3.60
3.61
3.62
3.65
3.66
3.67
3.68
3.71
3.72
3.73
3.74

s(n-l)=49.51

I«p[«C]

26.5
26.6
26.5
26.6
26.6
26.6
26.6
26.6
26.6
26.6
26.6
26.4
26.7
26.6
26.6
26.6
26.7
26.3
26.5
26.6
26.5
26.6
26.6
26.6
26.6
26.6
26.7
26.4
26.5
26.6
26.4
26.5
26.7
26.4
26.7
26.7
26.6
26.6
26.6
26.8
26.6
26.6
26.5
26.3
26.5
26.7
26.3
26.6
26.7
26.4 _
26.6 O



54 222.3CC-
55 219.S00
56 218.800
57 217.600
55 216.400
5S 214.100
60 212.800
61 211.600
62 210.400
63 208.100
64 206.900
65 205.700
66 204.500
67 202.100
68 200.900
69 199.800
70 197.400
71 196.200
72 195.000
73 193.800
74 191.300
75 190.200
76 189.000
77 187.900
78 185.500
79 184.300
80 183.000
81 181.800
82 179.500
83 178.300
84 177.100
85 174.800
86 173.600
87 172.300
88 171.100
89 168.800
90 167.600
91 166.400
92 165.200
93 162.900
94 161.600
95 160.400
96 159.200
97 156.900
98 155.700
99 154.509

100 152.100
101 150.900
102 149.700
103 148.600
104 146.200
105 145.000
106 143.900
107 142.700
108 140.200
109 139.100
110 137.800
111 136.700
112 1M.3M
113 133.100
114 131.900
115 129.500

2.625
2.629
2.608
2.608
2.586
2.579
2.567
2.577
2.570
2.542
2.540
2.523
2.531
2.510
2.496
2.486
2.467
2.463
2.465
2.439
2.433
2.424
2.433
2.406
2.397
2.409
2.384
2.379
2.355
2.354
2.341
2.326

' 2.320
2.308
2.300
2.293
2.281
2.285
2.306
2.257
2.242
2.238
2.229
2.225
2.216
2.201
2.181
2.190
2.162
2.156
2.143
2.141
2.126
2.127
2.114
2.094
2.096
2.079
2.067
2.062
2.049
2.057

11.553
11.530
11.SS0
11.950
12.050
12.160
12.180
12.220
12.220
12.280
12.270
12.370
12.420
12.420
12.440
12.500
12.560
12.640
12.580
12.720
12.750
12.870
12.810
12.920
13.070
13.020
13.OB0
13.120
13.200
13.220
13.310
13.370
13.400
13.440
13.580
13.610
13.730
13.950
13.660
13.870
13.950
14.000
14.180
14.230
14.240
14.340
14.510
14.440
14.510
14.650
14.770
14.770
14.900
15.080
15.060
15.210
15.210
15.390
15.490
15.540
15.880

3.61
3.83
3.B4
3.85
3.87
3.89
3.90
3.81
3.93
3.95
3.96
3.97
3.99
4.00
4.02
4.04
4.05
4.06
4.08
4.10
4.11
4.12
4.14
4.16
4.17
4.18
4.20
4.22
4.23
4.24
4.27
4.28
4.29
4.30
4.33
4.34
4.35
4.36
4.39
4.40
4.41
4.42
4.45
4.46
4J47
4.49
4.50
4.52
4.53
4.55
4.56
4.58
4.59
4.61
4.62
4.64
4.65
4.M
4.68
4.69
4.72

5.4
6.7

26.6
26.6
26.5
26.6
26.6
26.5
26.3
26.8
26.7
26.5
26.2
26.4
26.6
26.5
26.5
26.7
26.6
26.5
26.6
26.5
26.7
26.6
26.6
26.7
26.4
26.5
26.4
26.6
26.6
28.7
26.3
26.5
26.5
26.4
26.7
26.6
26.3
26.7
26.6
26.6
26.7
26.6
26.7
26.6
26.5
26.6
26.5
26.5
26.5
26.7
26.5
26.7
26.5
28.5
26.5
26.5
26.5
26.3
26.2
26.4

HNF-SD-WM-DP-245, REV. 0
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119 123.&00 2.010 •S.:rC 4.75 - : o
!2O 122.400 1.992 15.270 4.79 25.5

122 ul'.m l.m il'soo ui : M HNF-SD-WM-DP-245, REV.
123 117.600 1.965 16.710 4.84 26.6
124 116.500 1.962 16.640 4.85 26.6
125 115.300 1.S56 16.S7O 4.85 26.5
126 114.200 1.942 17.010 4.87 26.5
127 111.700 1.924 17.220 4.90 26.6
128 110.500 1.903 17.280 4.81 26.5
129 109.S00 1.S06 17.440 4.82 26.5
150 106.800 1.892 17.700 4.94 26.6
131 105.700 1.891 17.890 4.96 26.5
132 104.500 1.889 18.060 4.97 26.5
133 103.400 1.866 18.060 4.96 26.4
134 100.900 1.847 18.310 5.00 26.5
135 99.710 1.85? 18.630 5.02 26.7
136 98.530 1.840 18.680 5.03 26.7
137 97.360 1.836 18.860 . 5.04 26.2
138 95.010 1.814 19.090 5.06 26.5
135 93.840 1.819 19.390 5.08 26.7
140 92.670 1.806 19.4S0 5.09 26.5
141 91.500 1.796 19.830 5.10 26.6
142 89.000 1.778 19.970 5.12 26.6
143 87.830 1.778 20.240 5.14 26.6
144 86.660 1.763 20.350 5.15 26.6
145 84.310 1.741 20.660 5.17 26.7
146 83.140 .1 .733 20.850 5.18 26.5
147 81.960 1.724 21.040 5.19 26.5
148 80.790 1.714 21.210 5.21 26.2
149 78.300 1.693 21.620 5.23 26.6
150 77.130 1.693 21.950 5.24 26.8
151 75.950 1.685 22.190 5.25 26.5
152 74.780 1.680 22.470 5.27 26.7
153 72.4S0 1.668 23.020 5.23 26.5
154 71.260 1.657 23.250 5.30 26.5
155 69.990 1.653 23.610 5.31 26.4
156 68.770 1.638 23.820 5.33 26.2
157 66.420 1.617 24.350 5.35 26.5
158 65.250 1.608 24.650 5.36 26.6
159 64.080 1.603 25.020 5.37 26.5
160 61.730 1.585 25.670 5.40 26.5
161 60.560 1.573 25.980 5.41 26.5
162 59.240 1.565 26.420 5.42 26.5
163 58.060 1.554 26.760 5.43 26.6
164 55.720 1.514 27.180 5.46 26.5
165 54.550 1.525 27.960 5.47 26.4
166 53.370 1.517 28.420 5.48 26.6
167 52.200 1.514 2S.010 5.49 26.6
168 49.760 1.487 29.890 5.52 26.6
169 48.530 1.470 30.290 5.53 26.5
170 47.360 1.469 31.010 5.54 26.5
171 46.190 1.455 31.490 5.55 26.4
172 43.840 1.447 33.000 5.58 26.6
173 42.670 1.432 33.570 5.55 26.4
174 41.500 1.423 34.300 5.60 26.5
175 39.050 1.402 35.910 5.62 26.7
176 37.830 1.389 36.730 5.64 26.4
177 36.660 1.375 37.510 5.65 26.4
178 35.480 1.362 38.380 5.66 26.5 c c
179 33.140 1.342 40.510 5.68 26.5
180 31.960 1.340 41.920 5.69 26.5



185 24.281) 1.268 52.240 i.TI 26.4 iinrm,i».«
186 23.020 1.263 54.870 5.78 26.4 HNF-SD-WM-DP-245, REV. 0
187 21.660 1.243 58.870 5.80 26.3
188 19.530 1.224 62.680 5.82 26.3
189 18.330 1.206 65.760 5.83 26.4
190 17.140 1.186 69.210 5.84 26.4
191 15.870 1.176 74.060 5.85 26.6
192 13.470 1.H8 65.280 5.88 26.4
193 12.310 1.137 92.310 5.89 26.4
194 11.090 1.117 100.700 5.90 26.4
195 9.941 1.107 111.300 5.91 26.5
196 7.571 1.060 140.000 5.94 26.4
197 6.246 1.040 166.500 5.95 26.5
198 5.098 1.010 198.100 5.96 26.4
199 3.910 0.976 250.000 5.97 26.4
200 1.417 0.837 590.300 6.00 26.4
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Attachment VIII

SAMPLE S97N000039 (B00YD7) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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Date
Substance
lest nraber
)perator
Sensor
JTaa
Factor t

: 05-19-1997
: S57n000039
: 015
: ;<c
: K45
: 1001
: 0.800

Isstdi

Hess.
VD
Factor

te

sjstei

IS

05-JS-J5S7

CV20
100S

3.000 Gap : 0.000 u

HWF-SD-WM-DP-245, REV. 0

Data storei} is file C:\BiiE\S97S3SC.BGT

Segiest joiber 1 of type 'Tat/t' is defined as :
D frta 0.000 to 300.0 1/B in 3.00 lin at 25.0rf.
irea is 1545 Pa/s
200 steps are defined, 200 are actually present.

apparent Tiscositj:
Etidin)=0.000

Point

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ml/s)

0.000
0.235
1.461
2.659
3.851
5.132
7.607
8.715
9.878
12.240
13.460
14.710
15.910
18.290
19.580
20.670
22.060
23.210
25.690
26.860
28.020
29.670
30.550
33.240
34.410
35.630
37.M0
39.100
40.320
41.500
43.990
45.160
46.330
47.510
49.850
51.030
52.200
53.470
55.870
57.040

Ma(iax)=;

TaoIPa]

0.000
0.296
2.319
2.835
2.976
3.090
3.292
3.367
3.475
3.582
3.613
3.621
3.647
3.682
3.724
3.764
3.788
3.772
3.844
3.872
3.930
4.020
3.975
4.023
4.043
4.085
4.149
4.147
4.146
4.156
4.222
4.227
4.241
4.249
4.289
4.310
4.323
4.356
4.418
4.405

[587 Et

JtaiiPas]

0.000
1261.000
1587.000
1068.000
773.300
602.200
438.500
386.300
351.800
292.700
268.400
246.100
229.200
201.300
190.200
182.100
171.700
162.500
149.600
144.200
140.300
135.500
130.100
121.100
117.500
114.600
109.200
106.100
102.800
100.200
95.970
93.590
91.530
89.440
86.040
84.470
82.820
81.460
79.090
77.240

arf2.32

tf»in)

0.00
0.02
0.03
0.04
0.05
0.06
0.09
0.10
0.11
0.14
0.15
0.16
0.17
0.20
0.2!
0.22
0.23
0.24
0.27
0.28
0.29
0.30
0.32
0.34
0.36
0.37
0.39
0.40
0.42
0.43
0.46
0.46
0.48
0.49
0.51
0.52
0.53
0.55
0.57
0.58

s(n-l

leipl

21.0
21.2
21.1
21.1
21.2
21.2
21.2
21.1
21.2
21.2
21.2
21.2
21.2
21.1
21.3
21.2
21.3
21.2
21.3
21.2
21.3
21.2
21.3
ZU
21.3
21.5
21.3
21.3
21.3
21.4
21.3
21.2
21.4
21.4
21.4
21.4
21.3
21.4
21.4
21.4 90



47
48
49
56
51
52
53
54
55
56
57
58
£9
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
83
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107.
108

67.748
68.910
70.090
72.430
73.750
74.830
76.100
78.450
79.620
80.790
83.280
84.460
85.830

86.800
89.150
90.320
91.500
92.670
95.160

96.330
57.610
98.680
101.000
102.200
103.400
105.900
107.000
108.200
109.400
111.700
112.900

114.200
115.400
117.700
118.900
120.100
121.300

123.700

124.900
126.100
128.400

129.600
130.800

132.000
134.400
135.600
136.600

138.000

140.300
141.500
142.700

143.800
146.300
147.500
148.700

151.000
152.200
153.400
154.500

157.000
158.200
159.400

4.476
4.478
4.493
4.536
4.540
4.622
4.581
4.585
4.56?
4.563
4.596
4.635
4.113

4.639
4.669
4.6S5
4.710
4.706
4.747
4.773
4.794
4.835
4.865
4.865
4.873
4.901
4.916

4.918
4.919
4.957
4.942
4.968
4.938
5.011
5.032
5.251
5.389
5.100
5.061
5.060
5.221
5.21S
5.151
5.117
6.135
5.131
5.134
5.177
5.191
5.163
5.169
5.173
5.190
5.203
5.216
5.211
5.247
5.255
5.260
5.315
5.332
5.319

66.070
64.960
64.100
62.620
61.550
61.680
60.200
58.450
57.360
56.480
55.180.
54.880
SS.8T0

53.440
52.370
51.980
51.480
50.790
49.880
49.550
49.160
49.000
48.160
47.610
47.140
46.290
45.930
45.440
44.970
44.360

43.770
43.500

42.800
42.560
42.320
43.730
44.440

41.240
40.510
40.120
40.650
40.269

39.380
38.780
38.210
37.830
37.530
37.520

37.000

36.530

36.230
35.960
35.470
35.270
35.089

34.500
34.480
34.260
34.040
33.850
33.710
33.370

0.6S
0.70
0.71
0.74
0.75
0.76
0.77
0.60
0.81
0.82
0.84
0.86
0.87

0.88
0.90
0.S2
0.93
0.94
0.S6
0.97

0.99
1.00
1.02
1.03 .
1.05
1.07

1.08
1.09
1.11
1.13
1.14

1.15
1.17
1.19
1.20
1.21
1.23
1.25

1.26
1.27

1.30

1.31
1.32
1.33
1.36
1.37
1.38
1.39

1.42
1.43
1.44
1.45

1.48
1.49
1.50

1.52
1.53
1.55
1.5S

1.58
1.59
1.61

21.5
21.5
21.5
21.4
21.5
21.4
21.6
21.4
21.3
21.6
21.5
21.4
21.6

21.4
21.4
21.6

21.4
21.5
21.4
21.4
21.8
21.5
21.6
21.3

21.5
21.4
21.6
21.6
21.6
21.5
21.5

21.6
21.5
21.5
21.5
21.5
21.6
21.5

21.4
21.5
21.5

21.5
21.6
21.5
21.4
21.6
21.3
21.7

21.5
21.5
21.5

21.7
21.5
21.7

21.5

21.5
21.5

21.5
21.6

21.8
21.5
21.5

HNF-SD-WM-DP-245, REV. 0
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112 165.-400 5.354 32.310 1.67 2i.7
113 166.600 5.3S9 32.410 1.68 21.4
114 168.900 5.405 32.MO 1.70 21.6 •
115 170.100 5.410 31.610 1.71 21.5
US 171.300 5.395 31.500 1.73 21.6 HNF-SD-WIW n p OAK n e w n
117 173.600 5.521 31.600 1.75 21.7 m r O U W M - U H - 2 4 5 , REV. 0
118 174.800 5.611 32.100 1.76 21.6
119 176.100 5.700 32.370 1.77 21.6
120 177.300 5.534 31.560 1.78 21.7
121 179.600 5.645 31.430 1.81 21.8
122 180.800 5.584 30.880 1.82 21.6
123 182.000 5.559 30.550 1.83 21.6
124 183.100 5.645 30.820 1.84 21.6
125 185.500 5.766 31.080 1.87 21.6
126 186.800 5.636 30.170 1.88 22.0
127 188.100 5.668 30.130 1.89 21.6
128 189.100 5.650 23.870 1.90 21.5
129 191.600 5.864 29.560 1.93 21.5
130 192 .'800 5.620 23.150 1.34 21.5
131 194.000 5.703 29.400 1.85 21.5
132 195.200 5.644 28.920 1.96 21.8
133 197.500 5.705 28.880 1.99 21.9
134 198.700 5.685 28.620 2.00 21.7
135 200.000 5.728 28.640 2.01 21.7
136 202.300 5.707 28.210 2.04 21.6
137 203.500 5.855 28.770 2.05 21.7
138 204.700 5.891 28.780 2.06 21.5
139 205.900 5.793 28.HO 2.07 21.7
HO 208.200 5.847 28.080 2.10 21.6
141 209.400 5.833 27.860 2.11 21.7
H2 210.600 5.827 27.670 2.12 21.6
143 211.900 5.862 27.670 2.13 21.5
144 214.200 6.097 28.460 2.15 21.5
145 215.400 ' 5.980 27.760 2.17 21.7
146 216.600 5.977 27.600 2.18 21.7
147 217.700 ' 5.968 27.410 2.19 21.6
146 220.100 5.995 27.240 2.21 21.4
149 221.400 5.975 26.980 2.23 21.8
150 222.600 5.978 26.860 2.24 21.7
151 224.900 5.985 26.610 2.26 21.6
152 226.100 6.031 26.670 2.27 21.6
153 227.300 5.S89 26.350 2.29 21.6

.154 228.400 6.042 26.450 2.30 21.-4
155 230.900 5.962 25.810 2.32 21.6
156 232.100 6.018 25.930 2.33 21.6
157 233.300 6.033 25.660 2.34 21.8
158 234.500 6.115 26.080 2.36 21.6
159 236.800 6.162 26.020 2.38 21.8
160 238.000 6.278 26.380 2.39 21.8
161 239.100 6.187 25.870 2.40 21.6
162 240.300 6.079 25.290 2.42 21.9
163 242.800 6.104 25.140 2.44 21.6
164 244.008 6.S91 24.S6O 2.45 21.7
165 245.200 6.221 25.370 2.46 21.8
166 247.500 6.140 24.810 2.49 21.7
167 248.600 6.162 24.780 2.50 21.6
168 249.900 6.114 24.470 2.51 21.9
169 251.000 6.119 24.380 2.52 21.5
170 253.500 6.259 24.690 2.55 21.8
171 254.700 6.260 24.580 2.56 21.8
172 255.800 6.261 24.480 2.57 21.9 < s o
173 257.000 6.254 24.339 2.58 21.6 ^



178 265.400 6.325 23.830 2.67 21.6
179 266.500 6.402 24.020 2.68 21.6
180 267.700 6.326 23.630 2.69 21.6
181 270.100 6.398 23.690 2.71 21.7
182 271.300 6.384 23.530 2.73 21.6
183 272.600 6.427 23.580 2.74 21.5
184 273.700 6.440 23.530 2.75 21.7
185 276.100 6.458 23.390 2.77 22.1
186 277,300 6.427 23.180 2.78 21.6
187 278U00 6.432 23.100 2.80 21.8
188 279.600 6.414 22.340 2.61 21.6
189 282.000 6.462 22.920 2.83 21.9
190 283.100 6.426 22.690 2.84 21.3
191 284.400 6.437 22.630 2.86 22.0
182 285.500 6.458 22.620 2.87 21.6
193 287.800 6.496 22.570 2.89 21.8
194 289.000 6.505 22.510 2.90 21.7
195 290.200 6.506 22.420 2.92 21.8
196 292.700 6.536 22.330 2.94 21.9
197 293.800 6.545 22.280 2.95 21.8
198 295.000 6.534 22.150 2.96 21.7
199 296.200 6.633 22.390 2.98 21.5
200 298.500 6.482 21.710 3.00 21.7

HNF-SD-WM-DP-245, REV. 0
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Sepent umber 2 of tjpe 'Tau/D' is defined a» :
J froi 300.0 to 0.000 1/s in 3.00 i l l at 25.0iC.
Area is 1438 Pa/a
200 ateps are defined, 200 are actually present.

ipparent Tiscosity:
fta(»in)=21.60 Etadax!=989.8

HNF-SD-WM-DP-245.REV.0

6(1-11:88.25

Point

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
33
40
41
42
43
44
45
46
47
48

ttl/«J

300.000
299.700
298.400
297.400
296.100
294.900
292.400
281.300
290.100
287.800
286.500
285.300
284.100
281.800
280.600
279.500
278.300
275.900
274.600
273.509
272.300
269.900
268.800
267.600
265.200
263.900
262.800
261.600
259.200
258.100
256.900
255.700
253.200
252.100
250.900
249.700
247.400
246.200
245.000
242.500
241.300
240.200
239.000
236.700
235.500
234.300
233.000
230.600

lM{Pa]

6.478
6.487
6.466
6.813
7.518
7.162
6.785
6.776
6.813
6.688
6.894

. 6.727
6.845
6.794
6.582
6.525
6.806
6.510
6.598
6.565
6.677
6.742
6.673
6.549
6.422
6.725
6.621
6.502
6.478
6.234
6.225
6.257
6.487
6.474
6.291
6.164
6.209
6.170
6.048
6.065
6.041
8.220
6.161
6.011
6.526
6.493
6.092
5.971

ItatiPss]

21.600
21.640
21.570
22.910
25.390
24.290
23.210
23.270
23.490
23.240
23.360
23.580
24.090
24.110
23.450
23.350
24.460
23.600
24.020
24.010
24.520
24.980
24.830
24.470
24.210
25.480
25.200
24.860
24.990
24.160
24.230
24.470
25.620
25.680
25.080
24.680
25.100
25.060
24.680
25.010
25.030
25.800
25.780
25.400
27.710
27.710
26.150
25.890

t[t:

3.00
3.02
3.03
3.04
3.05
3.06
3.09
3.10
3.11
3.14
3.15
3.16
3.17
3.20
3.21
3.22
3.23
3.25
3.27
3.28
3.29
3.31
3.33
3.34
3.36
3.37
3.39
3.40
3.42
3.43
3.45
3.46
3.48
3.49
3.50
3.52
3.54
3.55
3.5*6
3.59
3.60
3.61
3.62
3.65
3.68
3.67
3.(8
3.71

21.8
22.0
21.S
21.5
21.9
22.0
21.6
22.0
21.7
21.7
21.7
22.0
21.6
21.6
21.9
21.9
21.5
21.8
21.8
21.8
21.6
21.6
21.6
21.6
21.8
21.8
21.7
21.6
21.8
21.8
21.9
21.6
21.7
21.8
22.1
21.8
21.7
21.9
21.8
22.0
21.9
21.9
22.1
21.4

%\
21.5
21.5 9 4



M
55
56
5T
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
SO
61
82
83
84
85
86
87
88
89
90
91
92
93
94
95
SS
37
98
99

100
101
102
103
104
105
106
107
108
109
110

m112
113
114

222.300
219.900
218.800
217.600
216.400
214.100
212.800
211.600

210.400

208.100
208.900

. 205.800
204.600
202.100
200.900
189.700
197.400
196.200

195:000
193.800
191.300
190.200
189.000
187.800
185.500
184.300
183.000

181.900
179.500
178.300
177.100
174.800
173.600
172.300
171.100
168.800
167.600
166.400
165.200
162.900
161.700
160.400
159.200
156.900
155.700
154.500
152.100
150.900
149.700
148.600
146.200
145.100
143.900
142.700
140.200
133.000
137.300
136.700
134.300
133.100
131.800

5.529
5.435
5.464

5.482
5.449
5.492
5.448
5.375

5.475
5.366
5.331
5.328
5.246
5.215
5.191
5.196
5.199
5.210
5.206
5.168
5.078
5.086
5.064
5.052
4.983
5.047
5.306
5.289
5.100
5.030
5.023
4.940
4.961

• 5.358
5.305
5.024
5.062
5.071
5.247
5.125
5.190
4.993
4.942
5.24S
5.133
5.048
5.140
5.275
5.212
5.213
4.962
4.920
4.S1S
4.951
4.681
4.820
4.770
4.712
4.850
4.602
4.596

24.870 3
24.710 3
24.970 3

25.ISO 3

.79

.81

.83
.84

25.180 3.85
25.660 3
25.610 3
25.400 3

.87

.89

.90
26.020 3.S1
25.790 3.93
25.770 3.95

25.890 3
25.640 3
25.810 3
25.840 4
26.020 4
26.340 4
26.550 4

26.680 4
26.660 4

.86

.97

.SS

.00

.02

.04

.05

.06

.08
26.540 4.10
26.740 4

26.790 4
26.900 4

.11

.12

.14
26.660 4.16
27.350 4.17
28.990 4 .18
29.080 4.20
28.420 4
28.210 4
28.360 i
28.260 i

28.690
31.100 t

31.000
29.770 '
30.200
30.470

31.750
31.460
32.100

31.130
31.040
33.430
32.960
32.660
33.610
34.950
34.820
35.110
33.930
33.920
34.170
34.690
34.820
34.670
34.590
34.480
34.620
34.570
34.B50

.22

.23

.24

.27

.28

.29

.30

.33

.34
(.35
1.36
1.39
.40

1.41
1.42
1.45
1.46
.47

1.49
1.50
1.5!
1.53
1.55
1.56
1.58
1.59
1.61
1.62
(.64
(.65
(.67

1.68
1.69

21.8
21.7

22.0
22.0
21.7
21.9
21.8
22.0
22.2

21.7
22.0

21.8
22.0
21.8
21.9
21.7

21.8
21.5

21.8
21.9
21.6
21.8
21.7
21.8
22.1
21.6
21.8
22.0

21.9
21.8
21.5
21.8
21.8
21.8
21.9
21.6
21.9
21.8

21.7
21.7
21.6
21.9
21.7
21.9
21.9
21.7
21.8
21.7
21.9
21.7
21.6
21.6
21.S
21.7
21.6
21.5
21.7
21.6
21.8
21.7
21.7

HNF-SD-WM-DP-245, REV. 0
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113 U i .KW A. OU M . I W 1.10 t l .O

120 122.400 4.564 3?.250 4.79 22.0
121 121.300 4.520 37.260 4.60 21.8
122 120.000 4.528 37.720 4.81 21.7
123 117.600 4.888 41.560 4.84 21.7 HNF-SD-WM-DP-245 , REV. 0
124 116.500 4.663 40.040 4.65 21.8
125 115.200 4.472 38.800 4.86 21.7
126 114.100 4.358 38.210 4.87 21.7
127 111.700 4.417 39.530 4.80 21.7
128 110.500 4.473 40.480 4.S1 21.8
123 109.300 4.417 40.420 4.82 21.7
130 106.900 4.296 40.170 4.94 21.9
131 105.700 4.147 39.230 4.96 21.8
132 104.600 4.051 38.730 4.97 21.5
133 103.400 4.224 40.660 4.98 21.6
134 100.900 4.063 40.270 5.00 21.9
135 99.710 3.999 40.100 5.02 21.7
136 98.530 4.039 40.990 5.03 21.6
137 97.360 4.094 42.060 5.04 21.6
138 95.010 3.926 41.320 5.06 21.7
139 93.840 3.982 42.430 5.08 21.8
140 92.670 4.141 44.680 5.09 21.7
141 91.500 4.013 43.860 5.10 21.7
142 89.000' 4.035 45.340 5.12 21.8
143 87.830 3.928 44.730 5.14 21.7
144 86.660 3.838 44.290 5.15 21.7
145 84.310 4.008 47.540 5.17 21.7
146 83.140 3.870 46.550 5.18 21.8
147 82.010 4.105 50.090 5.19 21.7
148 80.690 3.849 47.700 5.21 21.6
149 78.300 4.267 54.500 5.23 21.9
150 77.130 3.891 50.440 5.24 21.8
151 75.950 4.310 56.750 5.25 21.5
152 74.780 3.802 50.840 5.27 21.8
153 72.430 ' 3.990 55.080 5.29 21.8
164 71.260 3.703 51.960 5.30 21.8
155 69.990 3.824 54.640 5.31 21.8
156 68.770 3.556 51.700 5.33 21.7
157 66.420 3.496 52.670 5.35 21.7
158 65.250 4.424 67.800 5.36 21.9
159 64.080 3.638 56.770 5.37 21.9
160 61.730 3.549 57.490 5.40 21.6
161 60.560 4.152 68.570 5.41 21.7
162 59.240 3.566 60.200 5.42 21.7
163 56.060 3.965 68.280 5.43 21.6
164 55.720 3.58S $4,350 5.46 21.7
165 54.550 3.632 66.590 5.47 21.8
166 63.370 3.318 62.170 5148 21.8
167 52.200 3.807 72.930 5.49 21.7
168 49.710 3.291 66.210 5.52 21.9
169 45.530 3.316 68.320 5.53 21.S
170 47.360 3.133 66.160 5.54 21.7
171 46.190 3.395 73.510 5.55 21.8
172 43.840 3.028 69.060 5.58 21.7
173 42.670 3.287 77.040 5.59 21.7
174 41.500 3.088 74.410 5.60 21.7
175 39.000 3.301 84.640 5.62 21.7
176 37.830 3.140 83.000 5.64 21.7
177 36.660 2.901 79.150 5.65 21.7
17B 35.480 2.948 83.090 5.66 21.7
179 33.140 2.913 87.S10 5.68 21.7 qfi

180 31.960 2.784 87.090 5.69 21.6 3 Q



186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

23.050
21.750
20.650
18.210
17.050
15.870
13.500
12.260
11.000
9.800
7.424
6.261
5.078
3.915
1.476

3.451
2.770
2.536
2.612
2.833
3.039
2.432
2.302
2.204
2.132
2.041
2.008
1.975
1.900
1.461

149.700
127.350
122.800
143.400
166.200
191.500
180.200
187.700
200.300
217.600
274.900
320.800
388.800
485.400
989.800

5.78
5.80
5.61
5.83
5.84
5.86
5.88
5.89
5.90
5.92
5.94
5.95
5.96
5.97
6.00

21.7
21.6
21.6
21.7
21.7
21.7
21.8
21.6
21.5
21.5
21.6
21.5
21.6
21.5
21.6
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Attachment IX

SAMPLE S97N000033 (B0JYD8) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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Test naiber : 012
Operator : . ' «
Sensor : Kt<5 tieas. sjstet : CV20
Ilao : 100X IS : 1001
Factor i : 0.609 Factor H : 3.000
Data stored in fi le C:\RAMi\S97833.B0T

Segient umber 1 of type 'Tao/D' is defined as :
P ha 0.000 to 300.0 1/B in 3.00 iin at 25.0JC.
Area is 1858 Pa/s
200 steps are defined; 200 are actuellj present.

HNF-SD-WM-DP-245, REV. O

0.000 Ei

Apparent viscosity:
Eta{»inj-0.000

Point

1
2
3
4
5
6
7
6
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

III/*)

0.000
0.274
1.525
2.693
3.886
5.186
7.576
8.739
9.90?
12.320
13.520
14.750
15.980
18.350
19.510
20.680
21.850
24.260
25.530
26.750
27.940
29.520
31.720
32.990
34.260
35.480
37.830
39.000
40.180
41.350
43.700 .
45.010
46.190
48.530
49.710
50.880
52.050
54.400
55.720
56.890
58.060
60.410

EU(i«)=2182 Et

TaufPa)

0.143
0.435
3.327
4.340
3.483
3.537
4.050
4.143
4.330
4.643
4.616
4.717
4.867
5.067
4.890
4.842
4.912
5.366
5.361
5.651
5.320
5.305
5.444
5.679
5.533
5.568
5.607
5.646
5.655
5.705
5.692
5.835
5.813
5.696
5.744
5.744
5.814
5.70?
5.782
5.766
5.857
5.822

. EU(i?as]

0.000
15S0.000
2182.000
1612.000
8S6.300
682.100
534.500
474.100
437.000
376.900
341.500
319.800
304.600
276.100
250.600
234.100
224.800
221.200
210.000
211.200
190.400
179.500
171.600
172.100
161.500
156.900
148.200
144.800
140.800
136.000
130.300
129.600
125.900
117.400
115.600
112.900
111.700
104.900
103.800
101.400
100.800
96.380

aj=105.8

tfiii}

0.00
0.02
0.03
0.04
0.05
0.06
0.09
0.10
0.11
0.14
0.15
0.16
0.17
0.20
0.21
0.22
0.23
0.25
0.27
0.28
0.29
0.30
0.33
0.34
0.35
0.37
0.39
0.40
0.41
0.43
0.45
0.46
0.47
0.50
0.51
0.52
0.53
0.56
0.57
0.56
0.59
0.62

sU-U-237.5

TeiptiC]

32.5
32.6
32.6
32.6
32.5
32.5
32.6
32.7
32.6 •
32.6
32.7
32.7
32.6
32.6
32.7
32.8
32.8
32.7
32.6
32.7
32.6
32.7
32.7
32.7
32.8
32.7
32.7
32.8
32.8
32.8
32.6
32.8
32.9
32.8
32.8
32.8
32.8
32.9
32.9
32.8
32.8
32 t

101



(7
<3
49.
SJ
51
52
53
54
55
56
5"
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108

67.600
68.770
71.110
U.1SO
73.<60
74.680
77.130
78.300
73.470
60.650
82.990
84.260
85.480
8S.660
89.000
90.270
91.350
93.740
94.920
96.190
87.360
99.710
100.900 .
102.100
103.200
105.200
106.000
107.600
110.100
111.300
112.500
115.000
116.100
117.400
118.500
120.900
122.000
123.200
124.400
126.900
128.000
129.200
130.400
132.700
134.000
135.200
137.600
138.700
139.900
143.100

' 143.400
144.600
145.900
147.100
149.500
150.600
151.600
152.900
155.300
156.600
157.800
160.100

6. i58
6.119
6.222
6.177
6.046
6.648
6.153
6.162
6.181
6.072
6.304
6.187
6.186
6.203
6.282
6.358
6.482
6.229
6.194
6.925
6.587
6.270
6.244
6.260
6.555
6.977
6.409
6.414
6.310
6.273
6.367

• 6.307
6.329
6.366
6.353
6.238
6.299
6.371
6.332
6.263
6.289
6.290
6.333
6.306
6.534
7.123
6.420
6.231
6.164
6.170
6.158
6.280
6.389
6.497
6.304
6.354
6.235
6.177
6.373
6.349
6.360
6.406

si.no
S8.S50
67.500
85.«0
82.310
83.020
7S.780
78.700
77.770
75.300
75.S60
73.430
72.360
71.580
70.580
70.430
70.950
66.440
65.250
71.990
67.660
62.890
61.900
61.340
63.500
66.300
60.480
59.590
57.300
56.340
56.610
54.860
54.500
54.240
53.620
51.610
51.630
51.700
50.880
49.360
49.130
48.670
48.570
47.520
48.770
52.699
46.660
44.920
44.060
43.740
42.940
43.420
43.790
44.180
42.180
42.190
41.090
40.390
41.030
40.540
40.310
40.010

0.6S
0.70
0.72
0.74
0.75
0.76
0.78
0.7S
0.81
0.82
0.84
0.85
0.87
0.S8
0.90
0.91
0.93
0.95
0.96
0.97
0.99
1.01
1.02
1.03
1.05
1.06
1.08
1.09
1.11
1.13
1.14
1.16
1.17
1.19
1.20
1.22
1.23
1.24
1.26
1.28
1.29
1.30
1.32
1.34
1.35
1.36
1.39
1.40
1.41
1.42
1.45
1.46
1.47
1.48
1.51
1.52
1.53
1.54
1.57
1.58
1.59
1.61

33.0
32.6
32.S
32.9
33.0
32.6
32.9
33.0
32.9
32.9
32.7
32.9
32.9
32.9
32.9
32.9
32.9
32.7
32.7
33.0
32.9
32.9
32.9
32.8
32.9
32.8
33.0
33.0
32.7
33.0
33.0
33.1
33.0
33.0
32.9
33.0
33.1
33.0
32.9
32.8
32.9
33.0
33.0
33.0
32.8
33.1
33.0
33.1
32.7
33.0
33.1
33.0
32.9
33.0
33.0
33.0
33.0
33.0
33.0
33.0
33.1
33.2

HNF-SD-WM-DP-245, REV. 0



112
113
iu
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
138
137
138
139
HO
HI
H2
H3
144
145
H6
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

166.100
167.300
168.500
163.600
172.000
173.200
174.300
175.500
178.000

179.200
180.400
182.700
183.900

185.100
186.400
188.700

189.900
191.100
192.300
194.600
195.800

197.100
198.200
200.600
201.800
203.000
205.300
206.600
207.800
208.900
211.300
212.500
213.600
214.800
217.300
218.500
219.600
220.900
223.200
224.400
225.600
228.000
229.200
230.400
231.600
233.900
235.000
236.300
237.500
239.900
241.100
242.300
243.400
245.700
247.000
248.200
250.600
251.800
252.900
254.100
256.500

6.572

6.544
6.671

6.668
6.625
6.526
6.362
6.367

S.368
6.487

6.635
6.472
6.544
6.684
6.532
6.695
6.646
6.590
6.628
7.124
7.092
6.853
6.596
6.592
6.716
6.631
6.532
6.562
6.574
7.243
6.874
6.618

• 6.875
• 6.813

6.753
6.837
7.017
7.359
6.779
6.731
6.717
6.728
6.822
6.804
6.725
6.813
6.663
S.837
6.810
6.733
6.793
6.758
6.804
6.742
6.717
6.755
6.725
6.768
6.750
6.764
6.781

39 iSO

39.120
39.5S0

39.<20
38.520
37.6S0
36.480
36.280
35.7S0
36.200
36.7S0
35.430

35.580
36.110
35.050
35.480

35.000
34.490
34.470
36.610
38.210

34.780
33.270
32.860
33.290
32.670
31.810
31.760
31.640
34.660
32.530
32.090
32.180
31.710
31.080
31.300
31.950
33.310
30.380
29.990
29.780
29.510
29.770
29,540
29.040
29.120
29.200
28.940
28.670
28.070
28.180
27.890
27.950
27.440
27.200
27.210
26.840
26.860
26.690
26.620
26.440

1.67

1.68
1.70
1.71

1.73
1.74
1.76
1.77
1.73

1.80
1.82
1.84
1.85
1.86
1.88
1.90
1.91
1.92
1.S3
1.96
1.97

1.98
1.9S
2.02
2.03

2.04

2.07
2.08
2.09
2.10
2.13
2.14
2.15
2.16
2.18
2.20
2.21
2.22
2.24
2.26
2.27
2.29
2.30
2.32
2.33
2.35
2.36
2.38
2.39
2.41
2.42
2.43
2.45
2.47
2.48
2.49
2.52
2.53
2.54
2.66
2.58

33.3
33.3

33.3
33.1
32.7
33.1
33.1
32.8
33.2
33.2
33.0

33.2
33.2
33.2
33.1
33.2
33.0
33.2
33.1
33.2
33.0
33.3
33.1
32.9
32.9
33.2
33.1
32.8
33.1
33.1
33.1
33.3
33.3
33.2
33.3
32.9
33.4
33.1
33.2
33.1
33.1
33.1
33.1
33.1
33.3
33.2
33.1
32.8
32.9
33.2
33.2
33.1
33.2
33.6
33.1
33.3
33.0
33.2
33.1
33.2
33.1

HNF-SD-WM-DP-245, REV. 0
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in zoJ.ew o.foi ^.is\' i.w ^.o
178 264.800 6.783 25.610 2.66 33.3
17S 267.200 6.797 25.440 2.68 33.2
180 266.400 6.883 25.640 2.70 33.0
181 269.600 6.678 24.770 2.71 33.)
182 270.800 6.797 25.100 2.72 32.8 H N F - S D - W M - D P - 2 4 5 , REV. 0
183 273.200 6.478 23.710 2.74 33.1
184 274.300 6.489 23.650 2.76 33.0
165 275.500 6.672 24.220 2.77 33.4
186 276.700 6.645 24.010 2.78 33.1
187 279.100 7.120 25.510 2.80 33.0
188 280.400 6.863 24.480 2.82 33.1
189 281.500 6.867 24.390 2.83 33.2
190 282.700 6.742 23.650 2.84 33.0
191 285.000 6.804 23.670 2.86 33.1
192 286.200 6.852 23.940 2.87 33.1
193 287.300 6.824 23.750 2.89 33.1
134 288.600 6.755 23.410 2.90 33.3
195 291.000 6.751 23.200 2.92 32.9
196 292.200 6.800 23.270 2.93 33.0
197 293.300 6.836 23.310 2.95 33.2
1S8 295.700 6.836 23.120 2.97 33.1
199 296.900 6.869 23.130 2.98 33.3
200 298.000 6.867 23.040 2.99 32.8

1 0 4



bfgtcrcL EE*rer *. oi l/pe lau/d' is aeiiDea 3S ."
D ftoi 300.0 to 0.000 1/8 in 3.00 l in at 25.0iC.
Area is 1302 Fa/s
200 steps are defined, 200 are actually present.

HNF-SD-WM-DP-245, REV. 0

ippsrect nscoi
Eta(»in)-21.38

Point

1

4
5
6
.7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
46
49
50
51

tll/s]

299.500
239.100
2S5.200
297.100
295.900
294.700
292.400
291.200
289.900
288.800
286.400
285.200
284.000
281.750

280.500
279.300
278.100
275.800
274^600
273.500
272.200
289.700
268.600
267.400
266.300
263.S00
262.700
261.500
259.100
257.900
256.700
255.500
253.200
261.900
250.700
249.600
247.200
246.000
2(4.900
243.700
241.300
240.100
238.900
236.500
235.300
234.200
233.000
230.500
229.300
225.200
227.000

sitr:
Eta(»ai):

Ian[P»]

6.856
6.853
B.B35
6.833
7.036
6.998
6.865 •
6.766
6.647
6.596
6.542
6.518
6.538
6.433
6.758
6.350
6.238
5.399

5.929

• 5.847
6.273
6.299
6.300
6.347
6.246
6.426
6.742
6.905
6.326
6.110
6.149
6.371
5.870
5.878
5.844
5.831
5.833
5.903
5.775

5.743
5.726
5.733
5.765
5.736
5.666
5.604
5.614
5.719
5.800
5.730
5.589

128.8

Eta[iPas)

22.890

23.000
23.780
23.740
23.460
23.240
22.930
22.640
22.840
22.860
23.020
22.840
24.090
22.740
22.430
21.760
21.590
21.380
23.050
23.350
23.450
23.740
23.460
24.350
25.660
26.400
24.420
23.690
23.950
24.930
23.190
23.330
23.310
23.370
23.600
23.990
23.580
23.560
23.720
23.880
24.130
24.250
24.070
23.930
24.090
24.810
25.290
25.110
24.620

Etajp47.53

t[.ii)

3.04
3.05
3.07
3.09
3.10
3.11
3.13
3.15
3.16
3.17
3.20
3.21
3.22

' 3.23
3.26
3.27
3.28
3.29
3.32
3.33
3.34
3.35
3.37
3.39
3.40
3.42
3.43
3.45
3.46
3.48
3.49
3.51
3.52
3.54
3.55
3.57

3.58
3.60
3.61
3.62
3.66
3.66
3.6?
3.68
3.71
3.72
3.73
3.74

s(n-l)=66.36

TetptiC]

33.1
33.1
32.9
33.2
33.2
32.9
32.8
33.1
33.2
33.0
33.4
33.0
33.3
33.0
33.5
33.2
33.3
32.9
33.2
33.1
33.0
33.0
33.3
33.0
33.3
33.1
33.4
33.2
33.3
33.0
32.9
33.2
33.0
33.0
33.1
33.0
33.1
33.3
33.3
33.3
33.3
33.3
33.2
33.0
33.4
33.3
33.1
33.1
33.3
33.4
33.3



56
57
58
53
68
61
62
63
64
65
66
67
66
69
70
71
72
73
74
75
76
77
78
78
80
81
82
83
84
85
66
87
88
89
90
91
92
93
94
95
86
97
98
99

100
101
102
103
104
105
106
107
108
109
110
HI
112
113
114
115
116

2:1.000
218.500

217.400
216.300
213.900

212.700
211.600
210.MO

207.900
206.700

205.600
204.400
202.100

200.900
189.600
198.400
196.000
194.800
193.700

191.300
190.200
188.900
187.700
185.300
184.200
183.000
181.800
179.400
178.200
177.000
175.800
173.400
172.300
171.100
168.600
167.400
166.300
165.100
162.800
161.600
160.400
159.200
155.700
155.500
154.400
153.200
150.90D
149.700
148.400
146.000
144.900
143.700
142.500
140.200
139.000
137.700
136.500
134.200
133.000
131.800
130.600
128.300

5.462
5.474
5.362
5.355
5.285
5.221
5.254
5.172
5.164
5.170
5.123
5.083
5.100
5.017
5.083
5.011
4.961
4.959
4.954
4.910
4.872
4.820
4.851
4.777
4.841
4.787
4.752
4.732
4.785
4.703
4.756
4.714
4.684
4.594
4.829
4.826
4.109
4.477
4.460
4.491
4.439
4.358
4.386
4.368
4.328
4.288
4.275
4.224
4.244
4.233
4.207
4.164
4.142
4.149
4.150
4.192
4.209
4.267
4.262
4.233
4.102

. 4 . 4 . 1 ;

24.550
J5.H0
24.790
25.030
24.850
24.660
24.980
24.870
24.980
25.150
25.070
25.160
25.390
25.140
25.620
25.560
25.460
25.600
25.890
25.820
25.800
25.680
26.170
25.940
26.450
26.330
26.490
26.560
27.030
26.760
27.430
27.360
27.380
27.250
28.840
29.030
24.890
27.510
27.600
28.000
27.890
27.810
28.200
28.290
28.260
28.420
28.560
28.470
29.060
29.220
29.280
29.220
29.550
29.650

30.140
30.710
31.370
32.090
32.330
32.400
31.870

O.Cv

3.83

3.54
3.85
3.67

3.89
3.30

3.S1
3.93
3.95

3.96
3.97
3.S9
4.01
4.02
4.03
4.05
4.07
4.08
4.10
4.11
4.12
4.14
4.16
4.17
4.18
4.20
4.22
4.23
4.24
4.26
4.28
4.29
4.30
4.33
4.34
4.35
4.36
4.39
4.40
4.41
4.42
4.45
4.46
4.47
4.48
4.51
4.52
4.53
4.55
4.56
4.58
4.5S
4.61
4.52
4.64
4.65
4.67
4.6?
4.70
4.71
4.73

00. *.

^3.2
33.)

33.1
33.2
33.2

33.2
33.2
33.3

33.2

33.1
32.9
33.2
33.2
33.1
33.0

33.3

33.2
33.2

33.3
33.1
33.2

33.1
33.1
32.7
33.3
32.9
33.2
32.9
33.3
33.4
33.2
33.1
33.3
32.9
33.2
33.2
32.9
32.9
33.1
33.2
33.3
33.2
33.0
33.4
33.2
33.2
33.2
33.1
33.0
33.3
33.0
33.1
33.1
32.9
33.2
33.2
33.1
33.1
33.2
33.2
33.0

HNF-SD-WM-DP-245, REV. 0

1 0 6



121 121.100 3.655 32. ISC- 4.50 33.0
122 119.900 3.901 32.520 4.61 33.2
123 117.400 3.634 32.650 4.84 33.2
124 116.309 3.902 33.560 4.85 33 2
125 115.100 3.868 33.610 4.86 33.0
126 113.900 3.842 33.130 4.87 33.2

£ US |;J» ££ \Z S;J HNF-SD-WM-DP-245.REV.0
129 109.200 3.907 35.770 4.92 33.2
130 108.100 3.793 35.100 4.93 33.2
131 105.500 3.700 35.070 4.96 33.1
132 104.400 3.742 35.840 4.97 33.3
133 103.200 3.618 35.050 4.98 33.1
134 100.900 3.548 35.170 5.01 33.1
135 99.710 3.472 34.820 5.02 33.3
136 98.530 3.507 35.600 5.03 33.1
137 97.210 3.518 36.190 5.04 32.7
138 94.870 3.494 36.830 5.06 33.2
139 93.700 3.363 35.S60 5.08 33.1
140 92.520 3.373 36.460 5.09 33.2
141 91.350 3.374 38.940 5.10 33.3
142 89.000 3.347 37.610 5.12 33.1
143 87.830 3.360 38.260 5.14 33.2
144 86.510 3.367 38.920 5.15 33.2
145 65.340 3.368 39.470 5.16 33.2
146 82.990 3.313 39.920 5.18 33.1
147 81.820 3.247 39.680 5.20 33.2
148 80.650 3.208 39.770 5.21 33.1
149 78.300 3.214 41.050 5.23 33.0
150 77.130 3.081 39.950 5.24 33.2
151 75.810 3.114 41.070 5.26 33.1
152 74.630 .3.128 41.910 5.27 33.0
153 72.290 3.086 42.700 5.29 33.2
154 71.110 3.115 43.800 5.30 33.2
155 69.940 3.124 44.670 5.31 33.2
156 68.770 3.054 44.410 5.33 33.2
157 66.280 3.032 45.740 5.35 33.0
158 65.100 2.998 46,050 5.36 33.1
159 63.930 3.000 46.930 5.37 33.1
160 62.760 2.920 46.520 5.39 33.1
161 60.360 2.929 48.520 5.41 33.1
162 59.240 2.948 49.770 5.42 33.1
163 58.020 2.870 49.470 5.43 33.1
164 55.570 3.460 62.270 5.4$ 33.3
165 54.400 3.080 56.620 5.47 33.1
166 53.230 2.949 55.410 5.48 33.1
167 52.050 2.886 55.440 5.49 33.1
168 49.660 2.815 56.690 5.52 33.1
169 48.480 2.747 56.670 5.53 33.2
170 47.380 2.753 58.120 5.54 33.1
171 46.040 2.710 58.850 5.55 33.2
172 43.650 2.628 60.200 5.58 33.1
173 42.520 2.573 60.510 5.59 33.1
174 41.350 2.596 62.790 5.60 33.1
175 39.000 2.569 65.660 5.62 33.1
176 37.830 2.538 67.080 5.64 33.1
177 36.560 2.564 70.120 5.65 33.0
178 35.340 2.505 70.890 5.6S 33.0
179 32.S90 2.416 73.240 5.18 33.1
180 31.820 2.547 80.040 5.70 33.1
161 30.600 2.545 83.190 5.71 33.1
182 :, • ii. I •.;•. ; ' • • V .



186 23.010 2.209 96.030 5.78 33.0
187 21.850 2.306 105.500 5.60 33.2
188 19.500 2.010 103.100 5.82 33.1
189 18.310 1.976 107.900 5.83 33.0
190 17.120 1.939 116.600 5.84 33.1 HNF-SD-WM-DP-245 R E V 0
191 15.840 2.027 127.900 5.85 32.9 • ' V l U

1S2 13.430 1.949 145.100 5.88 33.0
193 12.270 2.032 165.600 5.89 33.0
194 11.090 1.855 167.300 5.90 33.0
195 9.907 1.831 184.800 5.91 33.2
196 7.566 1.711 226.200 5.94 33.0
197 6.329 1.680 265.400 5.95 33.0
198 5.073 1.608 317.000 5.96 33.0
199 3.856 1.440 373.500 5.97 33.0
200 1.500 1.094 728.800 6.00 32.9

.108
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107-N Project Summary Data Tables
1310-N

Page: 1

SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: BOJYD5

CUSTOMER SAMPLE NUMBER: B0JYD5

Sampled R
S97N000049
S97N000049
S97N000049
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000051
S97N000053
S97N000053
S97N000053
S97N000053
S97N000053
S97N000053
S97N000053
S97N000053
S97N000053

A#

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

Analyte
Mercury by CVAA (Perkin Elmer)
TIC by Acid/Coulometry
TOC by Persulfate/Coulometry

Technetium-99 Liq. Scint.
Strontium-89/90 High Level
Silver -ICP-Acid Digest
Aluminium -ICP-Acid Digest
Arsenic -ICP-Acid Digest
Barium -ICP-Acid Digest
Beryllium -ICP-Acid Digest
Cadmium -ICP-Acid Digest
Chromium -ICP-Acid Digest
Iron -ICP-Acid Digest
Manganese -ICP-Acid Digest
Sodium -ICP-Acid Digest
Nickel -ICP-Acid Digest
Lead -ICP-Acid Digest
Antimony -ICP-Acid Digest
Selenium -ICP-Acid Digest
Silicon -ICP-Acid Digest
Thallium -ICP-Acid Digest
Vanadium -ICP-Acid Digest
Zinc -ICP-Acid Digest
Cobalt-60 by GEA
Cesium-134 by GEA
Cesium-137 bv GEA
Europium-152 by GEA
Eurooium-154 bv GEA
Europium-155 by GEA
Radium-226 bv GEA
Actinium-228 by GEA
Americium-241 by GEA
Alpha of Digested Solid
Beta of Solid Sample
Ammonia by ISE-std Additions
pH Direct
Fluoride-IC-Dionex 4000/4500
Chloride-IC-Dionex 4000/4500
«itrite-IC - Dionex 4000/4500
3romide by Ion Chromatograph
Mitrate by IC-Dionex 4000/4500
Phosphate-IC-Dionex 4000/4500
Sulfate by IC-Dionex 4000/4500

Unit
ug/g
uq/q
ug/g
uci/g
uCi/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
uq/g
ug/g
uq/q
ug/g
uq/q
ug/g
ug/q
ug/g
ug/g
ug/g
ug/g
ug/g
uci/g
uci/g
uci/g
uCi/g
uci/g
uCi/g
uci/g
uCi/g
uCi/g
uCi/g
uCi/g
ug/mL

PH
ug/mL
ug/mL
ug/mL
ug/mL
ug/mL
ug/mL
u.q/mL

Standard %
100.0
92.36
91.33
101.0
102.4
99.20
98.20
103.0
99.80
104.0
97.20
97.60
91.80
95.60
112.0
100.4
95.20
97.60
92.80
145.6
92.60
97.80
89.20
98.55
n/a

102.4
n/a
n/a
n/a
n/a
n/a
n/a

69.00
86.69
107.8
100.3
88.98
96.33
100.2
95.76
96.80
95.23
98.73

Blank
<5.00e-03

1.500
10.60

<2.38e-03
<3.13e-04
<1.00e-02
9.70e-02
<1.00e-01
<5.00e-02
<5.00e-03
<5.00e-03
<1.00e-02
<5.00e-02
<1.00e-02
7.37e-01
<2.00e-02
<1.00e-01
<6.00e-02
<1.00e-01

1.080
<2.00e-01
<5.00e-02
1.10e-02

<7.14e-03
<4.35e-03
<8.12e-03
<2.35e-02
<1.71e-02
<1.26e-02
<8.52e-02
<2.60e-02
<3.28e-02
<8.70e-05
<1.48e-03

<1.000

n/a
<1.20e-02
<1.70e-02
<1.08e-01
<1.25e-01
<1.39e-01
<1.20e-01
<1.38e-01

Result
2.340

2.37e+02
1.69e+03
2.47e-03
4.56e-02
< 9.570
1.35e+03

< 95.70
< 47.90
< 4.790

7.760
2.68e+02
1.10e+05
6.61e+03
2.43e+04
1.71e+02
5.84e+02
< 57.40
< 95.70
1.54e+03
<1.91e+02
< 47.90
7.96e+02

1.185
<1.02e-02
3.43e-02
<2.89e-02
<2.50e-02
<2.29e-02
<1.43e-01
<6.81e-02
<6.06e-02
4.31e-03

1.050
< 1.000

8.630
4.36e-01

35.13
< 1.188
< 1.375
< 1.529

95.61
83.70

Duplicate

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

• n/a

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

Average
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

RPD %
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Det Limit
1.00e-01

5.000
40.00

2.00e-03
1.00e-03

9.550
47.90
95.50
47.90
4.790
4.790
9.550
47.90
9.550
95.50
19.10
95.50
57.50
95.50
47.90
192.0
47.90
9.550
n/a

1.00e-02
n/a

2.90e-02
2.50e-02
2.30e-02
1.43e-01
6.80e-02
6.10e-02
1.28e-04
1.00e-03

1.000
1.00e-02
1.32e-01
1.87e-01

1.188
1.375
1.529
1.320
1.518

Count Err%
n/a
n/a
n/a

7.19E+00
4.35E+00

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

2.45
n/a

39.9
n/a
n/a
n/a
n/a
n/a
n/a

9.93E+00
5.06E-01

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
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107-N Project Summary Data Tables
107 »

Page: 1

SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: BOJYD6

CUSTOMER SAMPLE NUMBER: B0JYD6

Samples R
S97N000029
S97N000029
S97N000029
S97N000030
S97N000030
S97N000030
S97N000030
S97N000030

S97N000030
S97N000030
S97N000030
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031
S97N000031

A#

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

Analyte
Mercury by CVAA {Perkin Elmer)
TIC by Acid/Coulometry
TOC by Persulfate/Coulometry
Aimonia by ISE-std Additions
pH Direct
Fluoride-IC-Dionex 4000/4500
Chloride-IC-Dionex 4000/4500
Nitrite-IC - Dionex 4000/4500

Nitrate bv IC-Dionex 4000/4500
Phosphate-IC-Dionex 4000/4500
Sulfate by IC-Dionex 4000/4500
Technetium-99 Liq. Scint.
Strontium-89/90 High Level
Silver -ICP-Acid Digest
Aluminium -ICP-Acid Digest
Arsenic -ICP-Acid Digest
Barium -ICP-Acid Digest
Beryllium -ICP-Acid Digest
Cadmium -ICP-Acid Digest
Chromium -ICP-Acid Digest
Iron -ICP-Acid Digest
Manganese -ICP-Acid Digest
Sodium -ICP-Acid Digest
Nickel -ICP-Acid Digest
Lead -ICP-Acid Digest
Antimony -ICP-Acid Digest
Selenium -ICP-Acid Digest
Silicon -ICP-Acid Digest
Thallium -ICP-Acid Digest
Vanadium -ICP-Acid Digest
Zinc -ICP-Acid Digest
Cobalt-60 by GEA
Cesium-134 bv GEA
Cesium-137 by GEA
Europium-152 bv GEA
Europium-154 bv GEA
Europium-155 by GEA
Radium-226 by GEA
Actinium-228 bv GEA
Americium-241 bv GEA
Alpha of Digested Solid
Beta of Solid Sample .

Unit
ug/g
ug/g
ug/g
ug/mL

PH
uq/mL
ug/mL
ug/itiL

ug/mL
ug/mL
ug/mL
uCi/g
uCi/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
uq/g
ug/g
ug/g
UCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
114.0
92.36
91.33
107.8
100.3
88.98
96.33
100.2

96.80
95.23
98.73
104.0
102.4
99.20
98.20
103.0
99.80
104.0
97.20
97.60
91.80
95.60
112.0
100.4
95.20
97.60
92.80
145.6
92.60
97.80
89.20
98.55
n/a

102.4
n/a
n/a
n/a
n/a
n/a
n/a

69.00
86.69

Blank
<5.00e-03

1.500
10.60

<1.000

n/a
<1.20e-02
<1.70e-02
<1.08e-01

<1.39e-01
<1.20e-01
<1.38e-01
<2.69e-03
<3.13e-04
<1.00e-02
9.70e-02
<1.00e-01
<5.00e-02
<5.00e-03
<5.00e-03
<1.00e-02
<5.00e-02
<1.00e-02
7.37e-01
<2.00e-02
<1.00e-01
<6.00e-02
<1.00e-01

1.080
<2.00e-01
<5.00e-02
1.10e-02

<7.14e-03
<4.35e-03
<8.12e-03
<2.35e-02
<1.71e-02
<1.26e-02
<8.52e-02
<2.60e-02
<3.28e-02
<8.70e-05
<1.48e-03

Result
1.960

5.06e+02
7.86e+03
< 1.000

8.120
1.443
9.012

< 1.188

5.289
< 1.320
2.19e+02
<2.45e-03
2.37e-02
< 9.600
1.00e+03

< 96.00
1.28e+02

< 4.800
5.220

2.31e+02
1.48e+05
7.61e+02
7.46e+02
1.22e+02
1.03e+02

< 57.60
< 96.00
4.84e+03
<1.92e+02
< 48.00
1.60e+03

<8.16e-03
<4.11e-03
<1.48e-02
<2.52e-02
<1.08e-02
<1.32e-02
<9.11e-02
<2.87e-02
<3.35e-02
1.45e-03
7.17e-02

Duplicate
1.770
482.0

7.84etO3
<1.00E+0

8.140
1.430
9.210

<1.19eO

5.700
<1.32eO
219.0

<2.60E-3
2.24e-02
<9.59eO
908.0

<9.59e1
115.0

<4.80e0
6.540
223.0

1.38e+05
725.0
611.0
120.0
97.20

<5.76e1
<9.59e1

4.74etO3
<1.92e2
<4.80e1
1.56e+03
<7.89e-3
<4.34e-3
1.79e-02
<2.37e-2
<1.88e-2
<1.34e-2
<8.88e-2
<2.50e-2
<3.43e-2
1.35e-03
6.40e-02

Average
1.865
494.0

7.85e+03

n/a
8.130
1.437
9.111
n/a

5.495

n/a
219.2

n/a
2.31e-02

n/a
954.0
n/a

121.5
n/a

5.880
227.0

1.43e+05
743.0
678.5
121.0
100.1

n/a
n/a

4.79e+03
n/a
n/a

1.58e+03
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

1.40e-03
6.78e-02

RPD %
10.2
4.86
0.25

n/a
0.25
0.70
2.20
n/a

7.46

n/a
0.00

n/a
5.64
n/a

9.64
n/a
10.7

n/a
22.4
3.52
6.99
4.85
19.9
1.65
5.79

n/a
n/a
2.09

n/a
n/a
2.53

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
7.14
11.3

Spk Rec %
86.70
97.60
126.0
100.8
n/a

100.8
88.61
95.40

93.43
93.58
96.51
n/a
n/a

92.40
112.4
106.6
99.40
102.4
99.60
100.0

-4.400e2
95.60
93.80
102.8
97.80
99.60
96.00
132.6
93.60
101.6
89.80
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

101.5
106.8

Det Limit
9.60e-02

5.000
40.00
1.000

1.00e-02
1.32e-01
1.87e-01

1.188

1.529
1.320
1.518

2.00e-03
1.00e-03

9.600
48.00
96.00
48.00
4.800
4.800
9.600
48.00
9.600
96.00
19.20
96.00
57.50
96.00
48.00
192.0
48.00
9.600

8.00e-03
4.00e-03
1.50e-02
2.50e-02
1.10e-02
1.30e-02
9.10e-02
2.90e-02
3.30e-02
1.28e-04
1.00e-03

Count Err%
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a

9.66E+00
6.18E+00

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

1.74E+01
2.00E+00
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CUSTOMER SAMPLE NUMBER: BOJYD7

Sample* R
S97N000041
S97N000041
S97N000041
S97N000042
S97N000042
S97N000042
S97N000042
S97N000042
S97N000042
S97N000042
S97N000042
S97N000042
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043

S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043
S97N000043

A#

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J
J

Analvte
Mercury by CVAA (Perkin Elmer)
TIC by Acid/Coulometry
TOC by Persulfate/Coulometry
Ammonia by ISE-Std Additions
pH Direct
Fluoride-IC-Dionex 4000/4500
Chloride-IC-Dionex 4000/4500
Nitrite-IC - Dionex 4000/4500
Bromide by Ion Chromatograph
Nitrate by IC-Dionex 4000/4500
Phosphate-IC-Dionex 4000/4500
Sulfate bv IC-Dionex 4000/4500
Technetium-99 Liq. Scint.
Strontium-89/90 Hiqh Level
Silver -ICP-Acid Digest
Aluminium -ICP-Acid Digest
Arsenic -ICP-Acid Digest
Barium -ICP-Acid Digest
Beryllium -ICP-Acid Digest
Cadmium -ICP-Acid Digest
Chromium -ICP-Acid Digest
Iron -ICP-Acid Digest
Manganese -ICP-Acid Digest
Sodium -ICP-Acid Diqest
Nickel -ICP-Acid Digest
Lead -ICP-Acid Digest
Antimony -ICP-Acid Digest
Selenium -ICP-Acid Digest
Silicon -ICP-Acid Digest
Thallium -ICP-Acid Digest
Vanadium -ICP-Acid Digest
Zinc -ICP-Acid Digest

Cesium-134 by GEA
Cesium-137 by GEA
Europium-152 by GEA
Europium-154 by GEA
Europium-155 by GEA
Radium-226 by GEA
Actinium-228 by GEA
Americium-241 by GEA
Alpha of Digested Solid
Beta of Solid Sample

Unit
ug/g
uq/q
ug/g
ug/mL
pH
ug/mL
ug/mL
ug/mL
ug/mL
uq/ml
ug/mL
ug/mL
uCi/g
uCi/g
ug/g
ug/g
ug/g
uq/q
ug/g
uq/g
ug/g
uq/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g

uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
100.0
92.36
91.33
107.8
100.3
88.98
96.33
100.2
95.76
96.80
95.23
98.73
104.0
102.4
99.20
98.20
103.0
99.80
104.0
97.20
97.60
91.80
95.60
112.0
100.4
95.20
97.60
92.80
145.6
92.60
97.80
89.20

n/a
102.4
n/a
n/a
n/a
n/a
n/a
n/a

69.00
86.69

Blank
<5.00e-03

1.500
10.60
<1.000

n/a
<1.20e-02
<1.70e-02
<1.08e-01
<1.25e-01
<1.39e~01
<1.20e-01
<1.38e*01
<2.69e-03
<3.13e-04
<1.00e-02
9.70e-02
<1.00e-01
<5.00e-02
<5.00e-03
<5.00e-03
<1.00e-02
<5.00e-02
<1.00e-02
7.37e-01
<2.00e-02
<1.00e-01
<6.00e-02
<1.00e-01

1.080
<2.00e-01
<5.00e-02
1.10e-02

<4.35e-03
<8.12e-03
<2.35e-02
<1.71e-02
<1.26e-02
<8.52e-02
<2.60e-02
<3.28e-02
<8.70e-05
<1.48e-03

Result
3.39e-01
5.01e+02
3.58e+03
< 1.000

7.730
3.65e-01

6.356
< 1.188
< 1.375
< 1.529
< 1.320

11.82
8.09e-03
1.97e-01

< 19.10
2.06e+03
<1.91e+02
4.79e+02
< 9.550

24.70
33.10

1.68e+05
3.20e+02
<1.91e+02
< 38.20
2.39e+02
<1.15e+02
<1.91e+02
2.12e+03
<3.82e+02
< 95.50
3.66e+02

<6.95e-03
2.60e-01
<2.48e-02
<2.77e-02
<1.97e-02
<1.32e-01
<4.54e-02
<8.66e-02
1.11e-01

1.410

Duplicate

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

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

Average^
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

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

RPD %
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

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

Spk Rec %

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

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

Det Limit
7.60e-02

5.000
40.00
1.000

1.00e-02
1.32e-01
1.87e-01

1.188
1.375
1.529
1.320
1.518

3.00e-03
1.00e-03

19.10
95.50
191.0
95.50
9.550
9.550
19.10
95.50
19.10
191.0
38.20
191.0
115.0
191.0
95.50
382.0
95.50
19.10

7.00e-03
n/a

2.50e-02
2.80e-02
2.00e-02
1.32e-01
4.50e-02
8.70e-02
1.28e-04
1.00e-03

Count Err%
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

6.42E+00
2.16E+00

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

n/a
7.10
n/a
n/a
n/a
n/a
n/a
n/a

1.96E+00
4.35E-01
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SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: B0JYD8

CUSTOMER SAMPLE NUMBER: BOJYD8

Sample* R
S97N000035
S97N000035
S97N000035
S97N000036
S97N000036
S97N000036
S97N000036
S97N000036
S97N000036
S97N000036
S97N000036
S97N000036
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037
S97N000037

A#

J
J
J
J
J
,l
J
,l
J
.I
J
J
J
J
J
J
J
J
J
J
J
J
J
,1
J
J
J
J
J
J
J

Analyte
Mercury by CVAA (Perkin Elmer)
TIC by Acid/Coulometry
TOC by Persulfate/coulometry
Ammonia by ISE-Std Additions
pH Direct
Fluoride-IC-Dionex 4000/4500
Chloride-IC-Dionex 4000/4500
Nitrite-IC - Dionex 4000/4500
Bromide by Ion Chromatograph
Nitrate by IC-Dionex 4000/4500
Phosphate-IC-Dionex 4000/4500
Sulfate by IC-Dionex 4000/4500
Technetium-99 Liq. Scint.
Strontium-89/90 High Level
Silver -ICP-Acid Digest
Aluminium -ICP-Acid Diqest
Arsenic -ICP-Acid Digest
Barium -ICP-Acid Digest
Beryllium -ICP-Acid Digest
Cadmium -ICP-Acid Digest
Chromium -ICP-Acid Digest
Iron -ICP-Acid Digest
Manganese -ICP-Acid Digest
Sodium -ICP-Acid Digest
Nickel -ICP-Acid Digest
Lead -ICP-Acid Digest
Antimony -ICP-Acid Digest
Selenium -ICP-Acid Diqest
Silicon -ICP-Acid Digest
Thallium -ICP-Acid Digest
Vanadium -ICP-Acid Digest
Zinc -ICP-Acid Digest
Cobalt-60 by GEA
Cesium-134 by GEA
Cesium-137 by GEA
Europium-152 by GEA
Europium-154 by GEA
Europium-155 by GEA
Radium-226 by GEA
Actinium-228 by GEA
Americium-241 by GEA
Alpha of Digested Solid
Beta of Solid Sample

Unit
ug/g
ug/g
ug/g
uq/mL
cH
uq/mL
ug/mL
ug/mL
ug/mL
ug/mL
ug/mL
ug/mL
uCi/g
uCi/g
ug/g
ug/q
ug/g
ug/g
ug/g
uq/q
ug/g
uq/q
ug/g
uq/g
ug/g
uq/g
uq/g
uq/g
uq/g
uq/g
uq/g
uq/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
100.0
92.36
91.33
107.8
100.3
88.98
96.33
100.2
95.76
96.80
95.23
98.73
104.0
102.4
99.20
98.20
103.0
99.80
104.0
97.20
97.60
91.80
95.60
112.0
100.4
95.20
97.60
92.80
145.6
92.60
97.80
89.20
98.55
n/a

102.4
n/a
n/a
n/a
n/a
n/a
n/a

69.00
86.69

Blank
<5.00e-03

1.500
10.60

<1.000

n/a
<1.20e-02
<1.70e-02
<1.08e-01
<1.25e-01
<1.39e-01
<1.20e-01
<1.38e-01
<2.69e-03
<3.13e-04
<1.00e-02
9.70e-02
<1.00e-01
<5.00e-02
<5.00e-03
<5.00e-03
<1.00e-02
<5.00e-02
<1.00e-02
7.37e-01
<2.00e-02
<1.00e-0
<6.00e-02
<1.00e-0

1.080
<2.00e-0
<5.00e-02
1.10e-02

<7.14e-03
<4.35e-03
<8.12e-03
<2.35e-02
<1.71e-02
<1.26e-02
<8.52e-02
<2.60e-02
<3.28e-02
<8.70e-05
<1.48e-03

Result
3.91e-01
7.45e+02
6.85e+03

<

<1.3

<
<
<
<

.000
r.460
2e-01
+.744
.188
.375
.529
.320
7.34

1.06e-02
3.02e-01

< 9.40
4.85e+03
<1.94e+02
3.76e+02
< 9.680

17.60
80.30

1.79e+05
3.40e+02
2.37e+02

52.40
2.73e+02
<1.16e+02
<1.94e+02
3.56e+03
<3.87e+02
< 96.80
5.83e+02

1.919
<1.29e-02
8.15e-01
<3.77e-02
<3.56e-02
<3.15e-02
<2.03e-01
<8.96e-02
<1.15e-01
2.40e-01

5.140

Duplicate
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
ji/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Average
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

RPD %
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Det Limit
9.20e-02

5.000
40.00
1.000

1.00e-02
1.32e-01
1.87e-01

1.188
1.375
1.529
1.320
1.518

3.00e-03
1.00e-03

19.40
96.80
194.0
96.80
9.680
9.680
19.40
96.80
19.40
194.0
38.70
194.0
116.0
194.0
96.80
387.0
96.80
19.40
n/a

1.30e-02
n/a

3.80e-02
3.60e-02
3.20e-02
2.03e-01
9.00e-02
1.15e-01
1.29e-04
1.00e-03

Count Err%
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

6.16E+00
1.69E+00

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
1.91
n/a

3.84
n/a
n/a
n/a
n/a
n/a
n/a
1.3
.2
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Numatec
Hanford Corporation Internal
An SGN/Cogema, I nc . Company M6!T10

From: Chemistry, Analysis, Technology Support
Phone: 373-1972 T6-50
Date: May 28, 1997
Subject: Final Toxicity Characteristic Leach Results from N-107 Basin

Samples

To: G. L. Miller

cc: W. I. Winters (w/o attachment)
J. Y. Bourges (w/o attachment)
C. M. Seidel (w/o attachment)
R. Akita (w/o attachment)
A. D. Rice (w/o attachment)
2 copies for files

Four 107-N basin samples and four quality control samples have been, analyzed
after leaching according to LA-544-134 "Toxicity Characteristic Leach
Procedure (TCLP) - Nonvolatile Samples. The results for these samples are
provided in Attachment 1. Logbook data and ICP raw data are provided on
Attachments 2 and 3, respectively.

Centrifuged solids were obtained from customer sample BOOYD-5. The sample
was fine sand and passed the <9.5 mm particle size criterion on inspection.
Sample was weighed onto a suction filtration system. An 11.001 g.
subsampie of the waste was filtered on pre-washed borosilicate glass filters
with 0.6 to 0.8 urn pore size. No water separated from the solids. The pre-
weighed filter paper containing the wet sample was then transferred to a
drying oven set at 105°C and allowed to dry overnight. The pH of the solids
from this sample was 7.95 after adding 27.0 mL of Q-water to 1.397 g. of
solids and stirring for 5 minutes. Upon adding 980 ul of HC1 to the slurry
and heating to 53°C and cooling to 22°C (room temperature), the pH dropped to
3.80. This pH was less than 5.0, so extract #1 was selected for the
leaching procedure. After drying was complete, the solids remaining from
the first sample aliquot were 3.529 g (32.08 wt. % in the original 11.001 g
sample).

The remaining sample from BOJYD-5 (S97N000048) was divided into two
subsamples: 12.077 g of sample was transferred to a pre-rinsed polyethylene
extraction bottle labeled S97N000048S (for sample) and 13.493 g of sample
was transferred to an extraction bottle labeled S97N000048D (for duplicate).
The sample and duplicate were extracted for 18 hours in 77.461 g and 86.591
g of extract #1, respectively.

A preparation blank was obtained by pouring approximately 15 mL of extract
#1 in a vial labeled "Prep. Blank." A preparation standard was also
prepared by adding 2.0 mL of a TCLP standard containing Ba, As, Cr, Pb, Ag,
Cd and Se and 100 ul of a standard containing Hg to 10 mL of extract #1.
This extract was then acidified to pH 1.76 by addition of 2.0 mL of 1 N HN03
to the spiked extract. The values-f,qr the standard are corrected for the
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acid addition on the attached spreadsheet. The values have also been added
to LabCore under Standards Book Number 81N10A.

A matrix spike was prepared by splitting S97N000048D into two equal volume
aliquots of 30.0 mL each. One sample S97N000048D was set aside. The second
sample, labeled S97N000048 Spike, was spiked with 4.0 mL of the TCLP
multielement standard and 200 ul of the Hg standard. The pH of the sample
after spiking was 4.32 and it was acidified to 1.68 with addition of 4.0 mL
of 1 N HNO,. The pH of the duplicate sample was 5.07 and 5.0 mL of 1 N HN03
was added to obtain a pH of 1.70. The analytical results for these samples
and expected values for the spiked extract are provided on the attached
spreadsheet with corrections for the acid additions.

The three remaining samples BOJYD-6 (S97N000028), BOJYD-7 (S97N000040) and
BOJYD-8 (S97N000034) were handled in similar fashion to sample S97N000048
without preparation of the quality control samples. Though the pH of the
samples were different, in all cases the samples required extraction in
extract #1. Solids contents for these samples were 34.00%, 24.63% and
19.14% respectively. Sample of 20.829 g, 11.972 g, and 17.002 g were
extracted in 144.1 g, 59.0 g and -65.0 g of extract #1 respectively for 18
hours. Results from these extraction are also provided in the attached
spreadsheet.

Results from the matrix spike sample indicate all ICP elements are near 100%
recovery with the exception of Ag which shows a spike recovery after
correction for the Ag found in the sample extract of 59%. The Hg spike
result was 52% (see Attachment 4, Hg Data). Since the spike recovery
requirements of > 50% were met for the matrix, no further standard additions
were performed.

The process notes from the extraction of these samples are attached to this
report if additional information is needed. Further questions may also be
addressed by Bev Crawford 373-1972 or Keith Fuller 373-1883.

B. A. Crawfor
Numatec Hanfo

R. K. Fuller
Rust Federal Services
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N-Basin TCLP Final Results

Element

As

Ba

Cd

Cr

Pb

Se

Aq

*Hg

S97N000048 sample

ND

0.9979

ND

ND

ND

ND

0.2072

ND

Final Results in ug/ml
S97N000048 dup

ND

0.5907

ND

ND

ND

ND

0.2057

ND

S97N000028

ND

2.3793

0.0592

ND

ND

ND

0.1894

ND

S97N000040

ND

8.6618

0.3406

ND

ND

ND

0.1828

ND

S97N000034

ND

5.326

0.4991

ND

ND

ND

0.1906

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

CO

9

I
DO

IS



LCS Standard

Customer i.d. Labcore #

Extract Volume added (mLs

ICP Spk added (mLs):

Hq Spk added (mLs):

Nitric Acid Added (mLs):

Total Volume (mLs):

Hq Dilution Factor:

ICP elements DF:

10

2

0.1

2

14.1

141

7.05

Elements

TCLP-1

Std Cone, (ppm)

ICP Raw Data

@ 5X Dilution (ppm)

LCS %

Recovery

As

Ba

Cd

Cr

Pb
Se

Ag

*Hg

25

500

5

25

25

5

25

20

0.7242

14.64

0.1391

0.7063

0.7356

0.2025

0.1187

0.118

102.11

103.21

98.07

99.59

103.72

142.76

16.74

83.19

NOTE: All elements show non-detect (ND) in the prep blank.

*Hg performed by Cold Vapor Atomic Absorption

Jl

8
D

J3
m



00.

Customer i.d. Labcore #

Prep Blank

Amt of extract (mLs):

Amt of Nitric added (mLs)

Total volume (mLs):

Dilution Factor:

10.00

0.00

10.00

1.000

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

. Ag

*Hg

ICP Raw

Data (ppm)

ND

ND

ND

ND

ND

ND

ND

ND

Final

Result (ppm)

ND

ND

ND

ND

ND

ND

ND

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

71

8

o
-a
33
m



S97N000048 Sample (Customer i.d. BOJYD5)

Customer i.d.

BOJYD5

Amt of extract (mLs):

Amt of Nitric added (mLs):

Total volume (mLs):

Dilution Factor:

Labcore #

S97N000048 sam

30.00

7.00

37.00

1.233

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

Ag

*Hg

ICP Raw

Data (ppm)

ND

0.8091

ND

ND

ND

ND.

0.168

ND

Final

Result (ppm)

ND

0.9979

ND

ND

ND

ND

0.2072

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

x

1
o
TJ

DO
m



S97N000048 Dup (Customer id . BOJYD5)

Customer i.d.

BOJYDS

Amt of extract (ml_s):

Amt of Nitric added (mLs)

Total volume (mLs):

Dilution Factor:

Labcore #

S97N000048 dup

30.00

5.00

35.00

1.167

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

Ag

*Hfl

ICP Raw

Data (ppm)

ND

0.5063

ND

ND

ND

ND

0.1763

ND

Final

Result (ppm)

ND

0.5907

ND

ND

ND

ND

0.2057

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

I
m



S97N000048 Spike (Customer i.d. BOJYD5)

Customer i.d.

BOJYD5

• Amt of extract (mLs):
Amt of Nitric added (mLs):

Amt of TCLP-1 ICP std (mLs):
Amt of TCLP-1 Hg std (mLs):

Total volume (mLs):

Sample Dilution Factor:
TCLP-1 ICP std DF:
TCLP-1 Hg std DF:

DF of the sample that was spiked:

Labcore #

S97N000048 spk

30.000
7.000
4.000
0.200

41.20

1.373
10.3
206

1.167

Elements of
Interest

As

Ba
Cd
Cr
Pb
Se
Ag
•Hn

ICP Raw
Data (ppm)

Sample + Spk

2.654

54.03
0.5244
2.603
2.675
0.8128
1.588

0 05077

ICP Raw
Data (ppm)

Sample (dup)

ND

0.5063
ND
ND
ND
ND

0.1763
ND

Percent
Recovery

TCLP-1 STD

109.34

110.42
108.03
107.24
11021
167.44
59 26
52 29

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

x
71
CO

9

o

I
JO

m



S97N000028 (Customer i.d. BOJYD6)

Customer i.d.

BOJYD6

Amt of extract (mLs):

Amt of Nitric added (mLs):

Total volume (mLs):

Dilution Factor:

Labcore #

S97N000028 sam

139.00

21.00

160.00

1.151

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

Aq

*Hg

ICP Raw

Data (ppm)

ND

2.067

0.0514

ND

ND

ND

0.1645

ND

Final

Result (ppm)

ND

2.3793

0.0592

ND

ND

ND

0.1894

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

CO

9

o
•a

I
3D
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S97N000040 (Customer i.d. BOJYD7)

CO

Customer i.d.

BOJYD7

Amt of extract (mLs):

Amt of Nitric added (mLs)

Total volume (mLs):

Dilution Factor:

Labcore #

S97N000040 sam

58.10

9.00

67.10

1.155

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

Aq

*Hg

ICP Raw

Data (ppm)

ND

7.5

0.2949

ND

ND

ND

0.1583

ND

Final

Result (ppm)

ND

8.6618

0.3406

ND

ND

ND

0.1828

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

I
m

o



S97N000034 (Customer i.d. BOJYD8)

Customer i.d.

BOJYD8

Amt of extract (mLs):

Amt of Nitric added (mLs)

Total volume (mLs):

Dilution Factor:

Labcore #

S97N000034 sam

64.20

34.00

98.20

1.530

Elements of

Interest

As

Ba

Cd

Cr

Pb

Se

Ag

*Hg

ICP Raw

Data(ppm)

ND

3.482

0.3263

ND

ND

ND

0.1246

ND

Final

Result (ppm)

ND

5.3260

0.4991

ND

ND

ND

0.1906

ND

ND = Non Detect (element measured below the detection limit)

*Hg performed by Cold Vapor Atomic Absorption

i

-a

1
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A-0004-J

Analyst:

Method:

Worklist

S Type

1 ICV

2 ICB

3 LLS

4 ICSA

5 ICSAB

LABCORE
Page: 1

Data Entry Template for Worklist# 17960

J>.fc-S*Jo Instrument: ICPQl̂

hA.-505-lSifl61 Rev/Mod C- '
y,

Comment: ICP 107-N (TCLP DIGEST)

Sample# R A

6 PREPSTDTJA

7 PREPBLKTJA

8 SAMPLE

9 DUP

10 SAMPLE

11 DUP

12 CCV

S97N000028 0 T
Analytes Requested

S97N000028 0 T

S97N000034 0 T
Analytes Requested

S97N000034 0 T

Test

OICP-QC

®ICP-QC

©ICP-QC

®ICP-QC

(9ICP-QC

©ICP-T01

OICP-TOl

©ICP-T01
: AG-T-01

BE-T-01
CR-T-01
MG-T-01
P-T-01
SM-T-01
ZN-T-01

SICP-T01

©ICP-T01
AG-T-01.
BE-T-01
CR-T-01
MQ-T-01
P-T-01
SM-T-01
ZN-T-01

©ICP-T01 ]

Matrix
QC

ac

ac

QC

QC

LIQUID

LIQUID

LIQUID
, AL-T-01
, BI-T-01
, CU-T-01
, MN-T-01
, PB-T-01
, SR-T-01
, ZR-T-01

LIQUID

LIQUID
AL-T-01
BI-T-01
CU-T-01
MN-T-01
PB-T-01
SR-T-01
ZR-T-01

..IQUID

©ICP-QC QC

B o o k * <*<>& f

PCE
• Group*

970001
AS-T-O1
CA-T-01

, FE-T-01
MO-T-01
S-T-01
TI-T-01

S7O00K
AS-T-01
CA-T-01
PE-T-01
MO-T-01
S-T-01
TI-T-01

Project

SB 107 U
B-T-01
CD-T-01
K-T-01
NA-T-01
SB-T-01
TL-T-01

55 107 N
B-T-01
CD-T-01
K-T-or
NA-T-01
SB-T-01
TL-T-01

, BA-T-01
.CE-T-01
LA-T-01
ND-T-01
SE-T-01
U-T-01

BA-T-01
CE-T-01
LA-T-01
ND-T-01
SE-T-01
U-T-01

CO-T-01 ,
LI-T-01 ,
NI-T-01 ,
SI-T-01 ,
V-T-01 ,

CO-T-01 ,
LI-T-01 ,
NI-T-01 ,
SI-T-01 ,•
V-T-01 ,

Data Entry Comments:

S = Worklist Slot Number, R — Replicate Number, A = Aliquot Code.
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©003

Page: 2

LABCORE Data Entry Template for Worklist# 17960

S Type Sample# R A Test

13 CCB ©ICP-QC

14 SERDIL S97N000048 0 T ®ICE-T01

15 SAMPLE S97N000048 0 T ©ICP-T01
Analytes Requested: AG-T-01

BE-T-01
CR-T-O1
MG-T-01
P-T-01
SM-T-01
ZN-T-01

16 DUP S97N000048 0 T OICP-TOl

lV^SPK-PREDIG S97N00004S 0 T @ICP-T01

IS ICSA ©ICP-QC

19 ICSAB ®ICP-QC

20 CCV ©ICP-QC

2 1 CCB ©ICP-QC

QC

LIQUID

LIQUID
AL-T-01 .
BI -T-01
CU-T-01
MN-T-01
PB-T-01
SR-T-01
ZR-T-01

LIQUID

LIQUID

QC

QC

QC

QC

Group# Project

••'•$

97000254 1310-N
AS-T-01 , B-T-01
CA-T-01
FE-T-01
MO-T-01
S-T-Ol
TI-T-01

CD-T-01
K-T-01
NA-T-01
SB-T-01
TL-T-01

BA-T-01
CE-T-01
LA-T-01
ND-T-01
SE-T-01
U-T-01

Final
f97

page for wbrklist # 17960

CO-T-01
LI^T-01
NI-T-01
SI-T-01
V-T-01

Analyst Signature Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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# Sample Name Ag Al As Ba

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

#

ICV
ICB
L.LS
ICSA
ICSAB
PREPSTDTJA
P&EPBLKTJA
PREPBLKTJA
S97N000028
S97NO0OO28 D
S97N000040"
S97NOOOO4O D
CCV ~
CCB
S97N000048
S97N000048 D
S97N000048~S
ICSA
ICSAB
CCV 1
CCB~1

Sample Name

4.868
.0011
.0219
.0023
.9552
.1187

Q.1641
.0338
.1645
.1648
.1583
.1540
4.846
.0004
.1680
.1763
1.588
.0021
.9449
4.828
.0004

Bi

4.938
.0121
.1183
243.6
242.0
.0386
.0205
.0126
.2066
.2252
.5240
.5197
4.884
.0166
.2370
.2639
.2611
241.3
240.0
4.880
.0102

Ca

5.153
-.0081
.2102
-.0583
.0013
.7242
.0247
-.0186
.0481
-.0634
-.0602
.0406
.5.105
.0001
-.0369
-.0287
2.654
-.0161
-.0126 •
5.151
-.0234

Ci

5.022
-.0005
.1016
.0021
-.0025
.3414

Q1.315.
.2307
1.568
1.599
3.345
3.362
4.968
.0029
1.328
1.290
1.206
.0012
-.0047
4.998
.0014

Ce

5.013
.0001
.0998
.0005
.4767
14.64•
.0044

...0007
"2.067
2.075
7.500
7.531
5.000
.0001
.8091

'.5063
54.03
.0004
.4774
5.019
-.0000

Co

5.114
.0005
.0112
.0008
.4793
.0005
.0006
.0004
.0025
.0023
.0034
.0036
5.084
.0006
.0034
.0029
.0027
.0008
.4747
5.108
.0005

Cr

1 ICV
2 ICB
3 LLS '
4 ICSA
5 ICSAB
6 PREPSTDTJA
7 PREPBLKTJA
8 PREPBLKTJA
9 S97N000028
10 S97N000028 D
11 S97N000040"
12 S97N000040 D
13 CCV
14 CCB '
15 S97N000048
16 S97N000048 D
17 S97N000048~S
18 ICSA
19 ICSAB
20 CCV 1
21 CCB~1

5.052
-.0180

Q.1344
-.0214
-.0378
.0012
-.0188
-.0419
-.1621
-.1639
.0285
-.1612
5.062
.0013
-.1336
-.1077
-.1505
-.0373
-.0175
4.993
.0146

4.863
-.0039
.2111
246.6
246.0
.0719

Q.4000
.0643
67.19
67.17
77.11
77.91
4.929
-.0036
173.0
166.8
152.9
245.0
243.7
4.912
-.0045

4.931
-.0007
.0099
.0000
.9194
.1391
.0005
-.0007
.0514
.0491
.2949
.3030
4.906
-.0010
.0298
.0222
.5244
.0012
.9063
4.899
-.0013

4.966
.0071
.2033
.0160
.0140
-.0032
-.0024
-.0031
.0213
.0384
-.0080
.0036
4.890
.0045
.0246
.0375
.0367
.0128
.0116
4.900
.0098

5.058
.0003
.0421
.0011
.4652
.0117
.0003 -
.0010
.1830
.1867
.0570
.0570
5.040
-.0001
.1357
..1237
.1527
.0017
.4565
5.021
.0004

4.931
-.0008
.0205
-.0008
.4661
.7063
-.0010
-.0011
.0115
.0133
.0063
.0093
4.917
.0008
.0196
.0080
2.603
-.0025
.4574
4.899
-.0006

152



ST>09 372 2S2.9

/nalysis Report

it Sample Name

Averages

Cu

WKSTINGHOrSE ->->-. MO-924 200"

HNF-SD-WM-DP-245, REV. 0
Wed 05-07-97 01:48:55 PM

Eu Fe

page 3

Li

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

it

lev
ICB
LLS
ICSA '
ICSAB
PREPSTDTJA
PREPBLKTJA
PREPBLKTJA
S97NO0OO28
S97N000028 D
S97N000040"
S97N000040 D
CCV ~
CCB
S97N000048
S97N000048 D
S97N000048~S
ICSA
ICSAB
CCV 1
CCB~1

Sample Name

5.050
-.0006
.0180
-.0092
.4476
.0007
.0027
.0004
.4904
.4902
.1523
.1533
4.971
.0008
-.0057
-.0071
-.0109
-.0095
.4443
5.005
-.0002

Mg

-.0032
-.0022
-.0014
-.0197
-.0185
-.0025
-.0038
-.0019
.0457
.0456
.0470
.0476
-.0025
-.0018
.1150
.1127
.1057
-.0199
-.0175
-.0028
-.0013

Mn

4.640
.0032
.0982
93.80
93.04
.0049
-.0079
-.0008
1.005
1.035
.2907
.2856
4.634
.0024
29.84
13.12
12.01
92.65
92.11
4.619
.0021

Mo

5.076
.0972
.3889
.0420
.0003
.3728

Ql.442
.2867
7.983
7.985
5.163
4.868
5.056
.2713
21.07
18.82
17.89
.1825
.1374
4.839
.1020

. Na

5.058
.0005
.1022
-.0043
-.0043
-.0005
.0015
.0004
'•0025
.0015
.0015
-.0004
4.991
.0002
-.0028
-:.0006
-.0007
-.0047
-.0041
4.997
.0003

Nd

5.044
-.0017
.0198
.0016
1.018
-.0028
-.0009
-.0015
-.0081
-.0094
-.0066
-.0054
4.952
-.0016
-.0069
-.0050
-.0032
.0011
1.012
4.994
-.0010

Ni

ICV
ICB
LLS

4 ICSA
5 ICSAB
6 PREPSTDTJA
7 PREPBLKTJA
8 PREPBLKTJA
9 S97N000028

10 S97N000028 D
11 S97N000040~
12 S97N000040 D
13 CCV
14 CCB
15 S97N000048
16 S97N000048 D
17 S97N000048~S
18 ICSA ~
19 ICSAB
20.CCV 1
21 CCB~1

5.038
.0060
.2134
256.1
254.0
.0035
.0232
.0012
5.762
5.803
3.909
3.923
4.992
.0014
36.00
38.10
•34.77
254.0
252.4
4.996
-.0048

4.859
-.0007
.0193
-.0065
.4397
.0003
-.0012
-.0007
17.56
17.66
5.898
5.934
4.847
-.0004
151.7
140.8
127.9
-.0066
. 4349
4.831
-.0004

5.031
-.0002
.0987
-.0056
-.0088
-.0006
-.0004
-.0031
-.0226
-.0108
-.0029
-.0083
5.006
-.0026
-.0105
.0031
.0013
-.0144
-.0071
5.006
.0007

5.204
-.0147

Q.1472
199.5
198.8
408.2

Q2298.
481.5
2250.
2265.
2141.
2139.
5.112
-.0126
2343.
2314.
2107.
197.4
197.0
5.142
-.0087

5.058
-.0013
.2010 •
.0091
.0021
.0003
-.0040
.0016
.0130
.0086
.0063
.0025
4.991
.0026
.0033
.0037
-.0015
.0026
.0056
4.992
-.0012

4.941
-.0041
.0319
-.0109
.9073
.0007
-.0008
-.0062
1.286
1.305
.4584
.4097
4.956
-.0065
1.783
1.840
1.699
-.0125
.8921
4.915
-.0025

153



05/07/97 1

i Report

©309 .-572 2929

Averages

"KSTl.NGHOrSH -,.,< JI0-924 200«

HNF-SD-WM-DP-245, REV. 0
Wed 05-07-97 01:48:55 PM page 4

# Sample Name Pb Sb Se

1
2

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

11

ICV
ICB
LLS
ICSA
ICSAB
PREPSTDTJA
PREPBLKTJA
PREPBLKTJA
S97NO00028
S97N000028 D
S97N000040"
S97N000040 D
CCV "~
CCB
S97N000048
S97N000048 D
S97N000048~S
ICSA ~
ICSAB
CCV. 1
CCB~1

Sample Name

4.978
-.0040
.4045
.0125
.0064
.0963
.1472
.0240
.2007
.1309
-.0041
.0646
5.003
.0084
37.03
25.49
23.78
.0020
.0188
4.955
-.0034

Sm

4.793
-.0023
.2303
.0504
.9833
.7356
.0088
.0062
.0878
.0666
.2663
.2700
4.816
.0079
.0240
.0411
2.675
.0444
.9572
4;792
.0039

Sr

4.862
.0095
.1955
-.0127
-.0483
.0024
-.0047
-.0012
9.622
9.723
1.059
1.115
4.873
.0107
3.900
2.081
1.955
-.0559
-.0271
4.862
.0063

Th

4.788
-.0047
.1073
.0033
.0074
-.0036
.0128
-.0086
-.0028
.0124
-.0414
.0166
4.763
-.0013
-.0020
-.0047
.0272
-.0068
-.0083
4.765
-.0043

Ti

4.699
.0262
.2151
-.0204
.0027
.2025

Q.2821
,.0600
j:2449
.2508
.2548
.2855
4.764
.0288 .
.1648 /
.2696.-^
78128
-.0002
-.0208
4.747
.0347

Tl

5.098
-.0075
.1181
.0114
-.0060

• .0700
Q.2210
.0310
15.16
15.24
7.714
7.755
5.085
-.0044
4.858
5.227
4.830
.0099
-.0073
5.073
-.0043

1 ICV
2 ICB
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

LLS
ICSA
ICSAB
PREPSTDTJA
PREPBLKTJA
PREPBLKTJA
S97N000028
S97N000028
S97N000040"
S97N000040
CCV
CCS
S97N000048
S97N000048
S97N000048"
ICSA
ICSAB
CCV 1
CCB~1

JD
fi

D
"S

4.948
-.0273
.1823
-.0137
-.0167
-:0336
-.0446
-.0267
-.1483
-.1776
-.1639
-.1600
4.878
-.0237
-.1440
-.1557
-.1226
-.0167
-.0231
4.889
- .0162

5.010
- . 0004
.0200
.0020
.0021
.0017

Q.0108
. 0016
.5727
.5748 •
.6273
.6291
4.945
-.0003
.5454
.4394
.4016
.0018
.0019
4.949
-.0001

.0310

.0143

.0120

.0097

.0052

.0109
-.0216
.0023
.0518
.0412
.0308
.0261
.0312
.0152
.0208
.0224
.0155
.0068
.0080
.0262
.0104

4.944
-.0004
.0206
.0008
.0015
.0010
-.0014
.0004
.0023
.0035
.0016
-.0022
4.896
.0003
.0020
.0020
.0044
.0007
.0015
4.911
.0003

4.751
.0059
.4177
.0164
.0270
.0058
-.0045
.0046
-.0160
-.0197
-.0010
.0096
4.750
-.0061
.1096
-.0770
.0075
-.0019
.0081
4.725
-.0124

9.765
-.1024
.4266
-.0099
-.0142
-.0461

Q.5416
.0224.
.2421
.1869
18.14
18.25
9.659
-.0745
.6385
.5963
.6123
-. 0243
-.0302
9.676
-.0567

154



05/07/37 13:01 ©509 372 2929 tfFSTlNGHOl'SF. -.-.-. MO-924 200U ElOOS

Analysis Report

jjf Sample Name

Averages
HNF-SD-WM-DP-245, REV. 0

Wed 05-07-97 01:48:55 PM page

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

ICV
ICB
LLS
ICSA
ICSAB
PREPSTBTJA
PREPBLKTJA
PREPBLKTJA
S97N000028
S97H0OOO28 D
S97N000040-
S97N000040 D
CCV
CCB
S97N000048
S97N000048 D
S97N000048-S
ICSA ~
ICSAB
CCV 1
CCB~1

5.063
-.0051
.0991
-.0031
.4633
-.0071
-.0107
-.0047
-.0316
-.0352
-.0316
-.0290
5.041
-.0048
-.0131
-.0133
-.0107
-.0043
.4560
5.034
-.0033

.0039
-.0014
-.0006
.0058
.0056
-.0018
-.0024
-.0012
-.0056
-.0060
-.0073
-.0070
.0043
-.0010
-.0018
-.0014
-.0018
.0055
.0053
.0041
-.0008

4.749
.0007
.0218
.0074
.9125
.0022
.0023
.0006
13.71
13.75
3.810
3.832
4.746
.0009
7.020
4.455
4.094
.0067
.8988
It.in
.0004

4.975
-.0042
.0183
-.0053
-.0054
-.0051
-.0050
-.0034
-.0252
-.0280
-.0286
-.0229
4.928
-.0036
-.0262
-.0233
-.0225
-.0057
-.0066
4.925
-.0022

1 5 5
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054,08/97 1 3 : 2 7 ©5.0.9 372 2929 >v,;STI MIHOUSli ••-> MO

., . HNF-SD-WM-DP-245, REV. 0
05/08,9710:15 f,/c "V ̂ O^Uf^J / T
A-0004-1

Analyst:

Method:

Worklist

S Type

1 ICV

2 ICB

3 LLS

•1 ICSA

5 ICSAB

6 SAMPLE

7 DUP

8 ICSA

9 ICSAB

10 CCV

11 CCB

321 200W

Page: 1

LABCORE Data Entry Template for Worklist# 18002

P\S<AV. Instrument: ICPOi-A M S-t~ 11 Book# (fW^i

LA-505-K1/161 Rev/Mod (1- (

Comment: ICP 107-N (TCLP DIGEST) f ^H

Sainple# R A T e s t Matr ix Group# P r o j e c t

©ICP-QC QC

SICP-QC QC

SICP-QC QC

©ICP-QC QC

©ICP-QC QC

S97N000034 0 T OICP-T01 LIQUID 97000165 107 N
Analy.tes Reques ted: AG-T-01 , AL-T-01 , AS-T-01 , B-T-01

BE-T-01 , BI-T-01 , CA-T-01 , CD-T-01
CR-T-01 , CU-T-01 , FE-T-01 , K-T-01
MG-T-01 , MN-T-01 , MO-T-01 , NA-T-01
P-T-01 ., PB-T-01 , S-T-01 , SB-T-01
SM-T-01 , SR-T-01 , TI-T-0.1 , TL-T-01
ZN-T-01 , ZR-T-01

S97N000034 0 T ©ICP-T01 LIQUID

©ICP-QC QC

®ICP-QC QC

©ICP-QC QC

©ICP-QC QC

9

_

BA-T-01
CE-T-01 '
LA-T-01
ND-T-01
SE-T-01
U-T-01

• —

CO-T-01 ,
LI-T-01 ,
NI-T-01 ,
SI-T-01 ,•
V-T-01 ,

Final page for worklist # 18002

Analyst Signature Date
2F

Analyst Signature 27 JDate

Data Entry Comments:
J-/a/f

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

157



05/QS/S7 13:28 ©509 372 202!)

Analysis Report

it

I
2
3
4
5
6
7
8
9
10

Sample Name

ICV
ICB
LLS
ICSA
ICSAB
S97N000034
ICSA
ICSAB
CCV
CCB

3k

Summary

File

970508B
970508B
970508B
970508B
97O5O8B
97O508B
970508B
970508B
970508B
97O5O8B

3

Method

ICP.2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2
ICP2

» I - - S T I M ; H O I : S F >•>•• MO-024 200W

HNF-SD-WM-DP-245, REV. 0
Thu 05-08-97 01:48:28 PM page 1

Time OpID Type Mode

©002

05/08/97
05/08/97
05/08/97
05/08/97
05/08/97
05/08/97
05/08/97
05/08/97
05/08/97
05/08/97

13:02
13:06
13:09
13:12
13:14
13:18
13:23
13:26
13:29
13:35

DKS
DKS
DKS
DKS
DKS
DKS
DKS
DKS
DKS
DKS

CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC

1 5 8



Analysis Report

jf Sample Name

•2J50!) 372 2<)2<>

Averages

Ag

WKST1 NCIIORSF MO 9IM 200WWKST1 NCIIORSF

HNF-SD-WM-DP-245.REV.0
Thu 05-08-97 01 :48 :28 PM page 2

2
3

5
6
7
8
9
10

it

I
2
3
4
5

7
8
g
10

1
2
3
4
5
6
7
8
9

10

ICV
ICB
LLS
ICSA
ICSAB
S97N000034
ICSA
ICSAB
CCV
CCB

Sample Name

ICV
ICB
LLS
ICSA
ICSAB
S97N000034
ICSA
ICSAB
CCV
CCB

Sample Name

ICV
ICB
LLS
ICSA
ICSAB
S97N0O0034
ICSA
ICSAB
CCV
CCB

Sample Name

4.881
.0002
.0223
.0015
.9556
.1246
.0014
.9606
4.883
.0008

Bi

5.074
.0349

Q.1427
.0100
.0486
.0395
.0073
.0098
5.086
.0328

Cu

4.958
-.0003
.0172
-.0102
.4454
.0564
-.0095
.4388
4.957
.0002

Mg

4.874
.0026
.1067
244.4
241.2
1.284
242.8
240.1
4.873
.0046

Ca

5.013
.0025
.2312
254.6
249.1
60.27
255.3
254.0
5.052
.0037

Eu

-.0009
.0008
.0016
-.0336
-.0263
.0407
-.0352
-.0342
-.0001
.0006

Mn

5.152
-.0059
.1950
-.0186
-.0285
.0200
-.0269
.0055
5.172
-.0104

Cd

4.987
.0001
.0103
.0018
.9272
.3263
.0015
.9296
4.970
.0005

Fe

4.665
-.0002
.0958
94.85
93.04
1.084
94.53
93.59
4.656
.0006

Mo

5.003
.0086
.1060
.0059
-.0028
3.347
.0010
.0080
4.998
.0019

Ce

4.906
-.0003
.2039
.0131
.0067
-.0154
.0101
.0135
4.907
.0008

K

5.044
.0730

Q.7908
.1749
.1892
2.393
.1585
.2046
5.022
.0862

Na .

4.980
.0000
.0996
.0003
.4766
3.482
..0004

•s .4727
4.976
.0001

Co .

5.095
.0001
.0412
.0001
.4643
.0855
.0004
.4638
5.088
.0000

La

4.997
.0009
.1026
-.0047
-.0039
.0041
-.0038
-.0037
4.992
.0008

Nd

5.081
.0001
.0103
.0003
.4757
.0015
.0004
.4754
5.078
.0000

Cr

4.972
.0014
.0215
-.0023
.4648
.0272
-.0015
.4715
4.971
.0010

Li

4.859
.0008
.0225
.0035
.9961
'.0046
.0036
.9766
4.870
.0006

Ni

ICV
ICB
LLS
ICSA
ICSAB

6 S97N000034
7 ICSA

. 8 ICSAB
9 CCV
10 CCB

4.994
-.0025-
.2167
257.1
253.7
2.702
255.3
252.9
4.987
.0063

4.883
.0003
.0200
-.0060
.4400
5.107
- .0057
.4449
4.884
.0000

5.061
.0011
.0978
-.0103
-.0103
.0059
-.0127
-.0079
5.044
-.0033

5.091
.0814
.2008
197.0
195.7
1677.
195.3
192.7
5.087
.0755

4.978
-.0021
.1999
.0022
.0011
-.0006
.0020
.0028
4.963
.0003

5.002
-.0051
.0356
-.0147
.9153
.6048
-.0190
.9242
4.970
.0010

159



05/0S/97

Analysis Report:

§ Sample Name

•Sf>0!) .172 2329 UKS Tl NGIIOl'SK ••> MO-924 200H1

HNF-SD-WM-DP-245, REV. 0
Thu 05-08-97 01:48:28 PM page 3Averages

SI

I
2
3

5
6
7
8
9

10

;V

1
2
3
4
5
6
7
8
9

10

it

ICV
ICB
LLS
ICSA
ICSAB
S97N000034
ICSA
ICSAB
CCV
CCB

Sample Name

ICV
ICB
LLS
ICSA
ICSAB
S97NO0OO34
ICSA
ICSAB
CCV
CCB

Sample Name

5.038
.0026
.4103
.0184
.0296
.0820
.0253
-.0039
5.056
-.0002

Sm

4.897
.0106
.2159
.0071
.0030
-.0272
.0079
.0144
4.897
.0035

V

4.902
.0033
.2074
.0347
.9748
.1553
.0449
.9981
4.870
-.0013

S r •

4.958
.0001
.0205
.0021
.0022
.4922
.0021
.0022
4.947
.0000

Y

4.975
-.0116
.2006
-.0488
-.0331
3.431
-.0511
-.0375
4.973
- .0082

Th

.0262

.0017

.0012

.0026
-.0022
.0257
-.0017
.0068
.0294
.0079

Zn-

4.798
-.0040
.0966
.0018
-.0246
-.0207
-.0000
.0069
4.803
-.0089

Ti

4.916
.0000
.0201
.0008
.0012 .
-.0010
.0010
.0018
4.915
-.0002

Zr

4.690
.0229
.2243
-.0184
-.0398
.1694
.0008

v- -.0064
4.683
.0397-

Tl

4.673
.0112
.3884
-.0132
.0309
-.0188
. 0163
.0171
4.733
-.0017

5.045
.0052
.1330
.0058
.0027
9.530
.0074
.0063
5.057
.0022

U

9.666
.0426
.5708
-.0023
.0073
21.19
-.0119
.0074
9.637
.0189

1 ICV
2 ICB
3 LLS
4 ICSA
5 ICSAB
6 S97N000034.
7 ICSA
8 ICSAB
9 CCV
10 CCB

5.063
.0020
.1068
.0016
.4654
-.0057
.0020
.4715
5.058
.0011

.0055

.0006

.0014

.0071

.0068
-.0015
.0072
.0074
.0055 •
.0001

4.818
.0007
.0198
.0068
.9185
6.008
.0068
.9282
4.820
-.0000

4.955
.0017
.0231
-.0020
-.0016
-.0099
-.0.013
-.0013
4.945
.0001
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May 27. 199? ' 1:35PM WHC 222S LAB ROOM 2F BACKSIDE
'•.'". HNF-SD-WM-DP-245, REV. 0
05/27/9707:55

No. 3338 P. 2/3

Page: 1

18095

Analyst: Instrument: CAA01 Book#

Method:LA-325-104Rev/Mod b - Q

Worklist Comment: HG-02 107N BASIN Spike is Pre-Leach-Do not Add. Use 2ml SS.

GROUP PROJECT

97000165 107 H

97000254 1310-N

97000254 1310-N

97000254 1310-H

97000165 107 H

97000165 107 N

S TYPE SAMPLE*! R A TEST-

1 ICV HG-02

2 ICB HG-02

3 LLS HG-02

4 BLNK-PREP HG-02

5 STD-PREP HG-02

6 SAHPLE S97N000028 0 T HG-02

7 SAHPLE S97H000048 0 T' HG-02

8 DUP S97N000048 0 T BG-02

9 SPK S97M000048 0 T HG-02

10 SAHPLE S97N000034 0 T HG-02

11. SAHPLE S97N000040 0 T HG-02

12 CCV HG-02

13 CCB HG-02

HATRIX

LIQUID

LIQUID

LIOUID

LIOUID

LIOUID

LIQUID

LIOUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

''ACTUAL FOUND DL UNIT

A ug/mL

H/A ug/nt

0- I 0-I2lo H/A ug/lt*.

0- I t7-57e K/A

I

I N/A ug/mL

Q.I-419 Q-

N/A

N/A

ft>5 £).IT>hy- ug/mL

•&6S' &.on.T ug/mL

<?t).Q05' -(ft. H/A ug/mL

S5- H/A ug/mL

O-DP3ug/lK.

H/A <^0.003 O-
_T

M/A ug/mL

H/A ug/mL

Final page for woridist # 18095

Units shown fir. QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R ~ Replicate Number, A = Aliquot Code.
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May. 27. 1997

Ana,yl
Instrument: PE2380

Calibration Data

Calibration Std. Cone. 0.147 ppm

A b E i ^ l ^ A B _EO_OM_ 2F JACKS I_DE,apor A n a l y s i s

HNF-SD-WM-DP-245, REV^. o g . a 7 - 9 7

No. 3338 P. 3/3

' Property #: WB26847 Worklist if:

Intercept: ~ O PA t>$ Slope: & • ° l \ S . Correlation: O A

Sample Name

(Std. ID#)

icv "13NWB
ICG $ W t -

Sample

Point

N/A

••

»

••

. .

»Blar3

161N

W7I\J
(07N

Sample Size

in mt-

0.000

0.034

0.100

0.250

0.500

0.750

1.000

.300
| . O

-O5o .
. 5co
l.o
1 . o
f .o
l .o

Q.O

• l . o

Dor A*

D

D

D

D

D

O

D

D
D

0
Cs
Cy
£)

D

ft
D

O

PKHT

(Abs.)

.0O3

.OOA

.-m

-COR

.054

.00 A

.C0|

,coo
.0OD

ng

Result

0.00

5.00

14.70

: 36.75

73.50

110.25

147.00

1.73

1. &s
1.54

53.77

% Rec.

N/A

••

»

»

JJS..Sfc

Comments

tOh»nyft»~*l

? fdUfntd

* Sample Prep, descriptors: D=direct, A=acid digest

1 6 3



HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA:LA-325-104(C-0) Hg LIQUIDS-DIRECT

[standard
<• ' ' V forkUst • " • :
;18O95 ,
I -- TestCoife " - !
Hg-02 j
I •" ^Matrix". ~ '-;
.LIQUID |

ICV
'• intstru went Code -
;CAAOI '
i " "Analyst
jvlm

""bate •'
,05/27/97
'• - Tims --....,

Sample Size in mL SS
Hg ng (Nanograms
Cone Hg |jg/mL (or mg/L or PPM)
Cone Hg pg/L (PPB)
Average Cone (jLjg/mL)
Average Cone (yg/L)
Relative % Difference

Standard

: o.$oo
28.52
0.095

95 1

. •- WA
••' ; ,-•!•«

N/A

Cone Hg pg/mL=(Hg ng/SS)*(1|jg/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1|jg/1000ng)
Detection Limit is Corrected for Sample

Detection Limit (pg/mL) =
Detection Limit (Mg/L) =

v RESULTS v
Cone Hg (jg/mL
Average Cone (pg/mL)
Relative % Difference

\

=rep/Dilution

0.017
16.7

Standard
9.51 E-02
- -MfA

<• .-N/A

N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

Data Entry by: A „ Date: 27-IVlay-97
Approved by: Date:
Form 1 Rev. 1,1

1 6 4
Page 1 of 1



HNF-SD-WM-DP-245.REV.0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT

Hg ng (Nanograms

tte § - :
ilCB

vim
Date

05/27/97

Sample Size in mL SS

Cone Hg Ljg/mL (or mg/L or PPM)
Cone Hg Lig/L (PPB)
Average Cone (ug/mL)
Average Cone (Lig/L)
Relative % Difference

Blank
1,000

1.72
0.002

1.7

N/A

Nl/A

N/A
N/A

N/A
N/A

Cone Hg Lig/mL=(Hg ng/SS)*(iLig/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1pg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (Lig/niL) =
Detection Limit ((Jg/L) =

0.005
5.0

v RESULTS v
Cone Hg
Average Cone (Lig/mL)
Relative % Difference
The Result is < Detection Limit

Blank
<0.005

,N?A

N/A
N/A
N/A
N/A

DataEntry by: Date: 27-May-97
Approved by: Date: 5-77.
Form 1 Rev. 1.1 1 6 5 Page 1 of 1



HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104(C-0) Hg LIQUIDS-DIRECT Standard N/A
Sample Size in mL SS
Hg ng (Nanograms

J " " O,0gp:

6.28
)onc Hg pg/mL (or mg/L or PPM) 0.126 N/A
;onc Hg (jg/L (PPB)

Average Cone Qjg/mL)
srage Cone (|Jg/L)
ative % Difference

I N/A
N/A
N/A
N/A

nc Hg pg/mL=(Hg ng/SS)*(1|jg/1000ng)
:rage Conc.=(Sample + Duplicate)/2

LLS __j
! instruraerifc-Cocfe

vim :

i"1"^- 7 "bate""'
05/27/97
i -' "• Time -"

Relative % Difference=((ABS(Sam..-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1pg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) =
Detection Limit (Mg/L) =

0.100
100.0

•

v RESULTS v
Cone Hg pg/mL
Average Cone (jjg/mL)
Relative % Difference

Standard
1.26E-01

; ks;..,,R^
-' % -\;- Wk

N/A
N/A
N/A
N/A

Data Entry by: •w a. Date: 27-May-97
Approved by: Date: ,?.?7-9?
Form 1 Rev. 1.1

l:\325104\18095.WB1

166
05/27/97

Page 1 of 1



HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX SELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT

plank - ' - - -

1S095 -

• • •

Sample Size in mL SS
Hg ng (Nanograms
Cone Hg pg/mL (or mg/L or PPM)
Cone Hg (jg/L (PPB)
Average Cone (Lig/mL)
Average Cone ((Jg/L)

lative % Difference

Blank
1,000

1 99
0.002

2.0

,< -.!*&
N/A

N/A

N/A
N/A
N/A
N/A
N/A

nc Hg jjg/mL=(Hg ng/SSf (iMg/1000ng)
arage Conc.=(Sample + Duplicate)/2

ISSiMi'SliilMo^llS

IS^SiBiiiiBsliiilllSillfiiiltlililtll
ililliillllillllililli

Detection Limit = (5 ng/SS)*(1pg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit ((jg/mL) =
Detection Limit (pg/L) =

0.005
5.0

v RESULTS v
Cone Hg Lig/mL
Average Cone (Lig/mL)
Relative % Difference

Blank
<0.005

imfiiiisiliiii&!
tliUlSfliliiltii

N/A
N/A
N/A
N/A

The Result is < Detection Limit

Data Entry by: Date: 27-May-97
jApprovedby: Date: 5"-2~7-9?
Form 1 Rev. 1.1

l:\325104\18095.WB1

Page 1 of 1

1 6 7



HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104(C-0) Hg LIQUIDS-DIRECT
Sample Size in mL SS

Standard
500

IM/A

'Standard - Hg ng (Nanograms S8 98
. . 'WorkL is t - ^ /One Hg [jg/mL (or mg/L or PPM) 0.118 N/A

18095 ;onc Hg pg/L (PPB) 118.0 N/A
Average Cone (pg/mL) 'MA N/A
'••erage Cone (Lig/L) N/A

,tr,. f lative % Difference N/A

S-u"
nc Rg |jg/mL=(Hg ng/SS)*(iLig/i
erage Conc.=(Sample + Duplicate)/2

Kelative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1|jg/1000ng)
[Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) =
Detection Limit

0.010
10.0

i - -Time , --.

Data Entry by:
Approved by:

v RESULTS v
Cone Hg pg/mL
Average Cone (Lig/mL)
Relative % Difference

LI (A,n^zs\ tn

Standard
1.18E-01

' " - - ;•-• <""WK

Date:
Date:

N/A
N/A
N/A
N/A

27-May-97

5-P7-93
Form 1 Rev. 1.1

l:V325104\18095.WB1

Page 1 of 1
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HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT
|- r - .• -t¥f»$\\,-'-j ."
Sample -

18095 - I

'•« : ' i i n ' •? : - •

|S97N000048
•instrument CoSe

CAA01 i

vim
:- . Bate
05/27/97

! ..-.." Time -- -
L -

Sample Size in mL SS
Hg ng (Nanograms
Cone Hg Lig/mL (or mg/L or PPM)
Cone Hg |jg/L (PPB)
Average Cone (Lig/mL)
Average Cone (]jg/L)
Relative % Difference

Sample
-. • ; • 1.000

" -1.63
0.002

1.6

. - - : ' - ' . ; ~HIA

N/A
„..',., - ,

N/A
N/A
N/A

- , ' . N/A
N/A

Cone Hg (jg/mL=(Hg ng/SS)*(1|jg/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1pg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (Lig/mL) =
Detection Limit (|jg/L) =

0.005
5.0

v RESULTS v
Cone Hg pg/mL
Average Cone ((jg/mL)
Relative % Difference

. Sample
<0.005

> ~ . ' . : i~^M?A

-• .' ' .\(Wi

N/A
N/A
N/A
N/A

The Result is < Detection Limit

Data Entry by:
C

Date: 27-May-97
Approved by: Date:
Form 1 Rev. 1.1 Page 1 of 1

1 6 9



HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104(C-0) Hg LIQUIDS-DIRECT
f \ " fvpss - -;;.:..;.:.-?
•Sample

18095 - ,

iHg-02
) • ' ; Matrix
LIQUID

!S97N000028""""""
'' instrument-Code
;CAAOI __

| vim
I T Date- . * " • "
I05/27/97,
! . Time'

'

Sample Size in mL SS
Hg ng (Nanograms
Cone Hq yg/mL (or mg/L or PPM)
Cone Hg (jg/L (PPB)
Average Cone (Mg/mL)
Average Cone (Lig/L)
Relative % Difference

Sample
' ' - 2-000

,2.26
0 001

1 1

N/A

Cone Hg |jg/mL=(Hg ng/SS)*(.Hy; lu^ung)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1|jg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit ((jg/mL) =
Detection Limit (pg/L) =

V RESULTS v
Cone Hg Ltg/mL
Average Cone (Lig/mL)
Relative % Difference

0.003
2.5

Sample
<0 003

'•• , \ - \ •'• W A
- O- - - i ^A

-
"

ERR
ERR
ERR
ERR
ERR

N/A
ERR
ERR
ERR

ERR

Data Entry by: ( ' ^J) n
Approved by: ^

L Date: 27-May-97|
(*1K./> jC\Vr\ Date: b-^H-Cj'!)-)

Form 1 Rev. 1.1

l:C2S104\18095.WB1

Page 1 of 1

1 7 0



HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT
lp . ; vt^pe~ - • ;

Duplicate ,

1-X wbrfEList; - . "*

Vjfr ., ^ 5 T , -
i • r

iVlm

i -» ^Date
i05/27/97 - '
f "* ~T((̂ 6 •-
!

Sample Size in mL SS
Hg ng (Nanograms
Cone Hg (Jg/rnL (or mg/L or PPM)

SAMPLE
1,000

163
0 002

Cone Hg pg/L (PPB) 1 6
Average Cone fyg/mL)
Average Cone (jjg/L)1

Relative % Difference '< •"

DUPLICATE
1000
i 54

0 002
1 5
N/A
N/A
N/A

Cone Hg Mg/mL=(Hg ng/.SS)*(iHg/1uuun^,
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1|jg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) =
Detection Limit jpg/L) =

0.005
5.0

v RESULTS v
Cone Hg Mg/mL
Average Cone ()jg/mL)
Relative % Difference

SAMPLE
<0.005

,. - • - ' . " • N/A

- J P

DUPLICATE
<0.005

N/A
N/A

Both Results are < Detection Limit

Data Entry by: Date: 27-May-97
Approved by: Date:
Form 1 Rev. 1.1 Page 1 of 1

l:\325104\1809S.W81 171



HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT
s :.' .-.:,..TVpe:..:- -
Duplicate -

1I8095- ,
i te$fCode';,,-.;' •
Hg-02

'Matr ix '- • ' , '
LIQUID

,S97N0O0b48
•.- instrument Code
,CAA01 - ___
1 s -Analyst.' • " '
ivlm
! - Date , -
05/27/97
'• - -Time •'-""-'•

1 ~ - . " "

Sample Size in mL SS
Hg ng (Nanograms
Conc.Hg (Jg/mL (or mg/L or PPM)
Cone Hg M9/L (PPB)
Averaqe Cone ((jg/mL)
Average Cone (fjg/L)
Relative % Difference

SAMPLE
- > ' i;ooo'

-'1.63
0.002

1.6

• -°- - --\"\ : 'N/A

: - - \ -i-.-f^.

Cone Hg |jg/mL=(Hg ng/SS)*(1pg/1000ng)

DUPLICATE
i-,ooo
1.54

0.002
1.5

N/A
N/A
N/A

Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(iLig/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) =
Detection Limit (ng/L) =

0.005
5.0

v RESULTS v
Cone Hg M3'mL
Average Cone ((jg/mL)
Relative % Difference

SAMPLE
<0 005

• , : .- -• . W A
, Wk

DUPLICATE
O.005

N/A
N/A

Both Results are1 < Defection Limit

Data Entry by:

ulT,
Date: 27-May-97

Approved by: Date: 5.77.97
Form 1 Rev. 1.1 Page 1 of 1



HNF-SD-WM-DP-245.REV.0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT
;'|iSample Size in mL SS

Sample
2.000

N/A

'Sample Hg ng (Nanograms 1 45
;onc Hq yq/mL (or mg/L or PPM) 0 001 ERR

K8095

IHg-02

one Hg Lig/L (PPB) 0 7 ERR
Average Cone ((jg/mL)

.LIQUID

Average Cone (yg/L)
- - * IJRelative % Difference

ERR
ERR

gq^f.Z_...IZ
Instrutnest Code .

CAA01

[vim

Date;
,05/27/97

ERR
Cone Hg Lig/mL=(Hg ng/SS)*(iLig/i , , j ;
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1)jg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit ((jg/mL) =
Detection Limit (|Jg/L)

0.003
2.5

v RESULTS v
Cone Hg Lig/mL

Sample
<0 003

N/A
ERR

Average Cone (|jg/mL) ERR
Relative % Difference ERR

ERR

Data Entry by: JftA. Date: 27-May-97
Approved by: Date:
Form 1 Rev. 1.1

l:V325104\1S095.WB1

Page 1 of 1

1 7 3



HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT

Sample'
{Sample Size in mL SS
|Hg ng (Nanograms

Sample
2.000
H.4S

N/A

18095
~onc Hg (jg/mL (or mg/L or PPM) 0.001 ERR
3onc Hg pg/L (PPB) 0.7 ERR

| 7 T T r l ^ i p 5 i » f e - - i ' [[Average Cone (pg/mL) ERR
erage Cone ((jg/L) ERR

•S97NOG0040

iCAACH

lative % Difference ERR

irisirufaent.Cotje' •

nc Hg jjg/mL=(Hgng/SS)*(iLig/1000ng)
erage Conc.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(iLig/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

,05/27/97"
"Date

Detection Limit (pg/mL) =
Detection Limit (Mg/L)

0.003
2.5

v RESULTS v
Cone Hg pg/mL

Sample
<0.003

N/A
ERR

Average Cone (Lig/mL) WAI ERR
Relative % Difference ERR

ERR

Data Entry by: Date: 27-May-97
Approved by: Date:
Form 1 Rev. 1.1

l:\325104\18095.WB1

PigeTofT
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HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA : LA-325-104 (C-0) Hg L IQUIDS-DIRECT

( • : , ~Typfe\ -' "•• .
•'Standard -' ',-,••-•

''' .;, V V o r k O a i ' ':.'••'
',18095-' / . ' . ; - §

Sample Size in mL SS
Hg ng (Nanograms
Cone Hg ng/mL (or mg/L or PPM)
Cone Hg Lig/L (PPB)
Average Cone (M.g/mL)

" " " * srage Cone (jjg/L)

V i" • i -lative % Difference

Standard
0-300

• '• , -27.63
0.092
92.1

N/A

N/A
N/A
N/A
N/A
N/A

_l •! •

! j IV •"' ' ir

ccv .
PTnstrunaentOotfe -:
,CAA0i

ivTm
' ' . ' • Date
'05/27/97 .
; .,-: .. Time\
i . ' _ -

- nc Hg Lig/mL=(Hg ng/SS) ( i p g / i " i j ,
srage Conc.=(Sample + Duplicate)/2

Kelative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1|jg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (Lig/mL) =
Detection Limit (Lig/L) =

0.017
16.7

v RESULTS v
Cone Hg Mg/mL
Average Cone (Lig/mL)
Relative % Difference

Standard
9 21E-02

• '• . •.. . > *--M?Ai
•- , s . " - . ; - -JW

N/A
N/A
N/A
N/A

Data Entry by: LfT Date: 27-May-97
Approved by:

Form 1 Rev. 1.1 Page 1 of 1

I:\325104\18095.WB1 1 7 5



HNF-SD-WM-DP-245, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104
r - •'" •. • • T v p ^ " • » ' v ^

Blank , - '

„:,! • -VVorkjfiifiv
J8095 , -

1 • .

"instrument Code

i ... -.'Ai&tesi. „
,vlm
i" .• ' , "Dale •
,05/27/97
i, , TtmeVx

(C-0) Hg LIQUIDS-DIRECT
— Sample Size in mL SS

Hg ng (Nanograms
Cone Hg (jg/mL (or mg/L or PPM)
Cone Hg pg/L (PPB)

- --ilAverage Cone (pg/mL)
Average Cone (pg/L)
Relative % Difference

Blank
- » • - 1.000

1.63
0.002

1 6

-' r,'~~. N/A

.., , -%-..N(A
Cone Hg pg/mL=(Hg ng/SS)*(1pg/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Cone.)
Detection Limit = (5 ng/SS)*(1pg/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) =
Detection Limit (pg/L) =

v RESULTS v
Cone Hg pg/mL
Average Cone (pg/mL)
Relative % Difference

0.005
5.0

Blank
<0.005

« • . - N / A ,

, HtA:

N/A

N/A
N/A
N/A
N/A
N/A

*100

N/A
N/A
N/A
N/A

The Result is < Detection Limit

Data Entry by: 4UCL. Date: 27-May-97
Approved by: Date: 5-27- q-7
Form 1 Rev. 1.1 Page 1 of 1
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From: Analytical Technology
Phone: 372-2653 T6-50
Date: May 15, 1997
Subject: Inductively Coupled Plasma Mass Spectrometry (ICP/MS) Results for

105-N and 107-N Basin Samples

To: G. L. Miller T6-06

J.
B.
C.
G.
W.

Y. Bourges
A. Crawford
M. Seidel
L. Troyer
I. Winters

JWB File/LB

T6-07
T6-50
T6-14
T6-50
T6-50

Attached is the ICP/MS data for 105-N and 107-N Basin samples. Isotopic
thorium and uranium data were collected on May 2, 1997. The instrument was
mass and response calibrated in the actinide region using thorium and
uranium calibration standards. The preliminary data was distributed on May
5, 1997 for the customer to review.

In order to monitor the isotopic uranium performance, a certified natural
uranium test standard was utilized (NIST SRM-4321B). As indicated by the
data tables, recoveries within 1% of the certified value were achieved for
the U-235/U-238 ratio.

Although the levels of U-235 and U-238 can be accurately computed, the U-234
concentrations are estimated based on the U-234 response relative to U-235.
The mass response at 234 was not directly calibrated due to the small
concentration of U-234 in available standards. As a result, the U-234
results are estimated to be accurate within 50%.

Only one sample, S97N0000051, indicated U-235 enrichment above 1%. SRM-
4321B was analyzed with a 99.4 % recovery immediately following the analysis
of this sample. It was concluded that the instrument calibration hadn't
drifted and that the isotopic uranium determination for sample S97N000051
remained within calibration.

As indicated by the data tables, detection limits may vary between samples.
This is due to different digest and dilution factors that were necessary for
each sample. The results collected using the smallest dilution (lowest
detection limit) were reported wherever possible.
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G. L. Miller
Page 2
May 15, 1997

Scans of these samples indicated appreciable levels of copper (Cu-63 and Cu-
65). As a result, Ni-63 could not be recorded with this isobaric
interference present. Although a Ni-63 separation is under development,
laboratory tests indicate that it is not capable of removing copper. In
order to determine Ni-63 in these copper containing samples, radiochemical
methods must be utilized rather than ICP/MS.

If you have any questions regarding these results, please feel free to call
me at 372-2653.

]. W. Ball, Ph.D.
Scientist I

cw

Attachment
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ICP/MS RESULTS FOR 107-N BASIN

INSTRUMENT QC (initial)

•oc
©

ICB
ICV

Th-228
< 45 ppt

NA

Th-230
< 45 ppt

NA

Th-232
< 45 ppt

101%

U-234
< 20 ppt

NA

U-235
<20pj3t

NA

U-238
< 20 ppt

102%

ISOTOPIC URANIUM CERTIFIED CHECK STANDARD

SRM4321B

S97N000031
S97N...31 DUP
S97N000037
S97N000043
S97N000051

SRM4321B

Prep Blank
LCS Std
S97N...31 SPK

U-234
< 20 ppt

Th-228
< 0.12 ppm
< 0.12 ppm
< 0.12 ppm
< 1.20 ppm
< 0.12 ppm

U-234
< 20 ppt

Th-228
< 45 ppt

NA
NA

U-235
0.698 ppb

Th-230
< 0.12 ppm
< 0.12 ppm
< 0.12 ppm
< 1.20 ppm
< 0.12 ppm

U-238
96.4 ppb

235/238
0.00724

SAMPLE RESULTS
Th-232

0.138 ppm
0.120 ppm
0.21 ppm

< 1.20 ppm
0.151 ppm

U-234
< 0.054 ppm
< 0.054 ppm

0.13 ppm
< 0.54 ppm

< 0.054 ppm

235/238 (certified ratio)
0.00725

U-235
0.137 ppm
0.118 ppm
8.97 ppm
6.94j>pm
0.111 ppm

U-238
17.3 ppjn
15.2 ppm
1150 ppm
927 ppm
9.64 ppm

ISOTOPIC URANIUM CERTIFIED CHECK STANDARD
U-235

0.694 ppb

Th-230
< 45 ppt

NA
NA

U-238
96.3 ppb

235/238
0.00721

PREP QC
Th-232
< 45 ppt

NA
NA

U-234
< 20 ppt

NA
NA

235/238 (certified)
0.00725

U-235
< 20 ppt

NA
NA

U-238
0.120 ppb
9710 ppb
9860 ppb

Recovery
99.9%

235/238
0.00792
0.00776
0.00780
0.00749
0.0115

Recovery
99.4%

U-238 Rec.
NA

97.1%
98.6%

INSTRUMENT QC (final)

CCB
CCV

Th-228
< 45 ppt

NA

Th-230
< 45 ppt

NA

Th-232
< 45 ppt
98.5%

U-234
< 20 ppt

NA

U-235
< 20 ppt

NA

U-238
< 20 ppt
99.9%

3J

o



HNF-SD-WM-DP-245, REV. 0

Customer #
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Sample*
S97N000051
S97N000031
S97N000043
S97N000037

Prep
Acidigst
Aoidigst
Acidigst
Acidigst

Analyte
Atn-241 by Extraction
Am-241 by Extraction
Am-241 by Extraction
Am-241 by Extraction

Unit
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
111.7
111.7
111.7
111.7

Blank
41.15e-03
<1.15e-03
<1.15e-03
<1.15e-03

Result
3.40E-03
<1.42e-03
5.10E-01
1.70E-01

Duplicate
n/a

<1.26E-3
n/a
n/a

Average
n/a
n/a
n/a
n/a

RPD %
n/a
n/a
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a

Det Limit
1.00E-03
1.00E-03
3.40E-02
1.70E-02

Count Err %
3.40E+00
1.00E+02
1.37E+00
1.63E+00

Customer #
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Sample*
S97N000051
S97N000031
S97N000043
S97N000037

Prep
Acidigst
Acidigst
Acidigst
Acidigst

Analyte
Cm-243/244 by Extraction
Cm-243/244 by Extraction
Cm-243/244 by Extraction
Cm-243/244 by Extraction

Unit
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
n/a
n/a
n/a
n/a

Blank
<1.15e-03
<1.15e-03
<1.15e-03
<1.15e-03

Result
<1.42e-03
<1.42e-03
<3.42e-02
<1.66e-02

Duplicate
n/a

<1.26E-3
n/a
n/a

Average
n/a
n/a
n/a
n/a

RPD %
. n/a

n/a
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a

Det Limit
1.00E-03
1.00E-03
3.40E-02
1.70E-02

Count Err %
9.04E+00
1.00E+02
1.00E+02
1.00E+02

Customer #
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Sample*
S97N000051
S97N000031
S97N000043
S97N000037

Prep
Acidigst
Acidigst
Acidigst
Acidigst

Analyte
Pu-238 by Ion Exchange
Pu-238 by Ion Exchange
Pu-238 by Ion Exchange
Pu-238 by Ion Exchange

Unit
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
n/a
n/a
n/a
n/a

Blank
1.00E-03
1.00E-03
1.00E-03
1.00E-03

Result
1.36E-03
1.11E-03
1.02E-01
3.44E-02

Duplicate
n/a

1.14E-03
n/a
n/a

Average
n/a

1.13E-03
n/a
n/a

RPD %
n/a

2.67
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a

Det Limit
1.00E-03
1.00E-03 l

2.70E-02
1.10E-02

Count Err %
4.92E+00
5.54E+00
1.75E+00
2.51 E+00

Customer #
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Sample*
S97N000051
S97N000031
S97N000043
S97N000037

Prep
Acidigst
Acidigst
Acidigst
Acidigst

Analyte
Pu-239/240 by TRU-SPEC Re
Pu-239/240 by TRU-SPEC Re
Pu-239/240 by TRU-SPEC Re
Pu-239/240 by TRU-SPEC Re

Unit
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
100.9
100.9
100.9
100.9

Blank
<6.41e-04
<6.41e-04
<6.41e-04
<6.41e-04

Result
2.31 E-03
1.11E-03
5.89E-01
1.96E-01

Duplicate
n/a

1.12E-03
n/a
n/a

Average
n/a

1.12E-03
n/a
n/a

RPD %
n/a

0.9
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a

Det Limit
1.00E-03
1.00E-03
2.70E-02
1.10E-02

Count Err %
3.85E+00
5.53E+00
1.35E+00
1.56E+00

Customer #
BOJYD5
BOJYD6
BOJYD7
BOJYD8

Sample*
S97N000051
S97N000031
S97N000043
S97N000037

Prep
Acidigst
Acidigst
Acidigst
Acidigst

Analyte
An«mony-125byGEA
AnSmony-125byGEA
Antimony-125byGEA
Antimony-125 by GEA

Unit
uCi/g
uCi/g
uCi/g
uCi/g

Standard %
n/a
n/a
n/a
n/a

Blank
<1.42e-02
<1.42e-02
<1.42e-02
<1.42e-02

Result
<2.83e-02
<1.45e-02
<2.45e-02
<4.04e-02

Duplicate
n/a

<1.37e-2
n/a
n/a

Average
n/a
n/a
n/a
n/a

RPD %
n/a
n/a
n/a
n/a

Spk Rec %
n/a
n/a
n/a
n/a

Det Limit
2.83E-02
1.45E-02
2.45E-02
4.04E-02

Count Err %
n/a-
n/a
n/a
n/a
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APPENDIX 1

TEST PLAN FOR PROCESSING SEDIMENT SAMPLES FROM 105-N BASIN
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Numatec
Hanford

From:
Phone:
Date:
Subject:

Corporation

Process Chemistry
373-6322 T6-09
March 12, 1997
TEST PLAN FOR PROCESSING SEDIMENT SAMPLES
(Revis ion 1)

Internal
Memo

8C510-97-003

FROM 105-N BASIN

To: G. L. Miller -y%,—

J. W. Chenault
G. B. Griffin
D. L. Hertin^V/"
J . R. JewettSj-rS
J. M. Kunkel T~ff
D. S. Mantooth "
L. F. Perkins Jr.
C. M. Seidel
R. T. Steele
K. S. Tollefson
G. 0. Warwick
JFO File/LB

T6-07
T6-12

) T6-07
I T6-07

T6-07
T6-03
T6-14
T6-14
T6-20
T6-12
T6-12

This test plan describes the processing methods to support the 105-N Basin
Sediment Disposition project for the Environmental Restoration Contractor
(ERC). This plan will be used by the Process Chemistry group to determine
the settled and centrifuged densities of the sediment samples. This plan
will also provide instructions for preparing settled and centrifuged
subsamples for analysis by the 222-S Laboratory.

Samples will be collected from the 105-N Basin, 1310-N Pump House Valve Pit,
the 1314-N Waste Pump Tank, the 105-N Lift Station Pump Well, and the
107-N Basin Recirculation Building. One or more 1 to 4-liter containers
will be collected from each sample location. If multiple samples are
collected from one location, the excess water will be removed and the
remaining sample will be composited by Process Chemistry. Prior to arriving
at 222-S Laboratory, a water sample will have been withdrawn through a 5 //m
cartridge filter for analysis at another laboratory. The particulates
collected on the filters will be washed into the appropriate composite
sample by Process Chemistry.

Assumptions implicit in this procedure are:

• The sludge settles to a sharp layer within 24 hours, leaving
clear water.

• The clear water is essentially free of particulates.

184
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PROCEDURE

1.0 Combine Samples

1.1 If multiple sample containers are transported from an individual
sample location, remove and save the excess water and combine the
remaining samples into one container.

1.1.1 Allow the containers to sit undisturbed overnight.

1.1.2 For each container, remove as much water as possible by
vacuum (i.e., slurp) without disturbing the sediment.

1.1.3 Slurp all of the remaining water and sediment into a single
container.

1.2 If a filter was transported with the samples, wash as many
particles from the filter as possible.

1.2.1 Remove cartridge filter from the filter housing.

1.2.2 Rinse cartridge filter with excess water collected in Step
1.1.

1.2.3 Add rinsate and any remaining sample in the filter housing
to the composite sample.

1.2.4 Package filter and filter housing for return to the
customer.

1.3 Allow the composite sample to sit undisturbed overnight.

1.4 Slurp as much water as possible from the container without
disturbing the sediment.

NOTE: The unused sample collected in this test plan is not waste and should
not be recorded on the waste inventory sheet. The unused sample
will be returned to the point of origin. The unused sample from
individual sample locations should be segregated into separate
containers.

1.5 Collect excess water for return to the customer.

2.0 Determine Density of Settled Sediment

2.1 Record the tare weight (to ±0.001 g) of an appropriate number of
uniquely labeled 50 mL centrifuge cones.

2.2 Transfer the water and sediment from the sample container into
the centrifuge cones.
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2.3 Allow the sediment to settle fully.

NOTE: The sediment will be assumed to have fully settled when the volume of
sediment has not changed by 2.5 mL over a 24 hour period.

2.4 Remove the excess water from the centrifuge cones and collect for
return to the customer.

CAUTION

The dose rates of the samples will increase as water is removed.

2.5 Verify the dose rates of the centifuge cones are within the
appropriate radiation work permit (RWP) limits.

2.6 Record the final volumes of the settled sediment to the nearest
mL.

2.7 Record the final weights of the settled sediment and centrifuge
cones to +0.001 g.

2.8 Obtain photographs or videos of any layers present in the settled
sediment.

NOTE: If viscosity and particle size distribution analyses are required,
the project coordinator may request a larger subsample of settled
sediment.

2.9 Notify project coordinator of the total volume of settled
sediment.

2.10 Obtain 20 mL (or an amount requested by the project coordinator)
of well mixed sediment in a labelled vial for analyses specified
by the project coordinator.

3.0 Determine Density of Centrifuged Sediment

3.1 Centrifuge the remaining sediment for roughly one hour.

CAUTION

The dose rates of the samples will increase as water is removed.

3.2 Verify the dose rates of the centifuge cones are within the
appropriate radiation work permit (RWP) limits.

3.3 Decant the water from the centrifuge cones into labelled bottles
' for the analyses specified by the project coordinator.
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3.4 Record the final volume of the centrifuged sediment in each cone
to the nearest mL.

3.5 Record the final weights of the centrifuged sediment and cones to
+0.001 g.

3.6 Obtain photographs or videos of any layers present in the
centrifuged sediment.

3.7 Homogenize the sediment in the centrifuge cones using a spatula.

3.8 Scoop the centrifuged sediment from all cones into labelled
bottles for analyses specified by the project coordinator.

WASTE MANAGEMENT

The excess water from the samples will be returned to the point of origin.
Any additions to the waste collection bottles (e.g., rinse water) will be
recorded on the appropriate Development/Trouble Shooting Container Inventory
Sheet per LAP-106-100 Uaste Stream Fact Sheet Development and Issuance
(Predesignation of Haste) and maintained as described in LO-110-128 Use and
Change Trap Bottles, Uall Traps, and Haste Collection Bottles. The- sediment
collected from this test plan will be submitted for analysis by 222-S
Laboratory. Any unused sediment will be returned to the point of origin.

If the Letter of Instruction or other documentation indicates a listed waste
component, solid waste material (gloves, paper, etc.) generated during the
course of this test plan will be assumed to be mixed waste and handled as
described in LO-100-151 Segregate and Manage Solid Laboratory Wastes. If no
listed waste components are identified in the customer's documents, the
solid waste material will be managed as low-level radioactive waste per
LO-100-151.

SAFETY .

The dose rates of the samples will likely represent the most significant
safety concern. The sample dose rates are expected to allow RWP S-401 to be
used for all activities described in these instructions. If the sample dose
rates exceed the limitations of RWP S-401, the testing will be transferred
to a hot cell or a special RWP will be written. The approval designators
for this work has been determined to be "ES".

J. F. O'Rourke, Advanced Engineer
Process Chemistry
Numatec Hanford Corporation
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Approval by:

G. LV-MilleV, Project Coordinator D. S. Penfield.Irfdustr ial Hygiene
222-S Production ' 222-S Industrial Safety and Health
Rust Federal Services of Hanford, Rust Federal -Services of Hanford,

Inc. Inc.

muJM
K. S. TolWfson, Manager
Environmental Compliance
Rust Federal Services of Hanford,

Inc.
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APPENDIX 2

PROJECT CHANGES
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j = " ERC Team ££==
MH^BMHMHHHHiMaMMa^a^MH^^ OU: N/A

Interoffice Memorandum ™-
Subject Code: 8610

TO: S. J. Trent XO-37 DATE: May 23, 1997

COPIES: See Below raoM: J. H. Kessner
Laboratory and Analytical Services
B1-35/372-9538

SUBJECT: CLARIFICATION OF ACCURACY REQUIREMENTS - 107N ANALYSIS

A need for clarification has been identified for the "Sampling and Analysis Plan for the 107-N Basin
Recirculation Building Liquid/Sediment," BHI-00973 (SAP). The QA section on Accuracy
requirements for sample analyses does not clearly identify how Laboratory Control Sample (LCS) and
spiked sample results are to be evaluated. Section 4.7.2 of the SAP may be clarified as per the
following:

"Accuracy is a measure of bias in a measurement system. The closer the value of the measurement
agrees with the true value, the more accurate the measurement. This will be expressed as the
percent recovery of a known spike analyte or a standard reference sample. For all laboratory
analyses, accuracy is +/-3 sigma for the laboratory control sample or +/- 25% recovery for spiked
samples. Deviations will be documented in the data report."

Any revisions of the document should incorporate the above in place of the existing Section 4.7.2.
This internal memo shall be used guidance and authority for evaluation of LCS and spiked sample
results from analyses performed in accordance to the SAP until revisions are made.

RLW:jmd

Copies
R. S. Day X5-54
G. M. Duncan X5-54
W. H. Price HO-20
W. S.ThompsonNl-28
R. L.Weiss B1-35
Document and Info Services HO-09
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Rust Federal
Services of Hanford Inc.

Internal
Memo

From: 222-S Laboratory
Phone: 373-2944 T6-14
Date: May 15, 1997
Subject: POLYCHLORINATED BIPHENYL SAMPLES ON-HOLD

31120-97-017

To: 0. H. Kessner

G. B. Griffin
A. G. King
J. R. Prilucik
A. D. Rice
LFP File/LB

Bl-35

T6-12
T6-03
T6-20
T6-06

As per your telephone conference with J. R. Prilucik, all suspected
polychlorinated biphenyl (PCB) containing samples are currently on hold
until a PCB waste management plan can be developed. The 222-S Laboratory is
forming a project management team to track the development and documentation
of this program. This will include customer interface and customer
commitments that are impacted by the PCB management issue.

Please contact 0. R. Prilucik at 373-3830, if you have any questions. We
will keep you apprised as the situation develops.

L. F. Perking, Manager
222-S Laboratory

jrp:lab

A-6002-090 (10/96) GEF400
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Author: Janice M Kier at "WHC295
Date: 5/21/97 3:22 PM
Subject: Re: 222-S Analysis of 107N and 1310 N Sediment

Message Contents

Please let me know the amount of overtime hours that will be
expended on this work. Thanks, Janice Kier 372-2525
**********

The customer has approved the use of overtime to complete the 107
samples analyses as soon as possible.

Cary

Forward Header
Subject: 222-S Analysis of 107N and 1310 N Sediment
Author: William H Price at "BHI009
Date: 5/21/97 2:13 PM

A meeting was held on May 20, 1997 with the PHMC's 222-S laboratory
personnel to discuss the scheduled completion of analyses for the
subject samples. Joan Kessner reiterated that the final laboratory
data was due to the ERC on May 16, 1997, and that their proposed 3
week slip in delivery of the final report (June 6, 1997) was
unacceptable to ERC management.

Joan requested that the PHMC reevaluate their schedule and take the
necessary efforts to provide all preliminary data by Friday, May 23,
1997 and provide the final data report by May 30, 1997. Overtime and
running tasks in parallel should be done to expedite the schedule.
Completion of the rad data should take precedence over other data. Joan
committed to provide PCB data on the samples to the laboratory by 8:00
am on May 21, 1997 (This action was completed on schedule).

Bill Price explained to the PHMC that the slip was on the projects
critical path and that delays will impact the proj ects completion
schedule. Bill ask for daily status reports from the PHMC starting on
May 21, 1997. Bill stated that the PHMC had agreed to a 60 day
schedule.

PHMC explained that the laboratory was working the recovery as their
top priority and will make every effort to meet our need dates.

Note: Lew Pamplin ask Bill Price (today, May 21, 1997) if he
explained to the PHMC that due to their missed commitment, we (the
ERC) are in jeapody of missing a POC. Bill stated that he had not
informed them of this.
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APPENDIX 3
DEVIATION FROM REGULATORY REQUIREMENTS FOR TOXICITY

CHARACTERISTIC LEACH PROCEDURE
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Internal
Memo

From: Analytical Chemistry
Phone: 373-1972 T6-50
Date: March 24, 1997
Subject: DEVIATION FROM REGULATORY REQUIREMENTS FOR TOXICITY CHARACTERISTIC

LEACH PROCEDURE

To:. . G. L. Miller T6-06 R. L. Weiss
A. D. Rice T6-06

cc: R. Akita T6-20 L. P. Markel
J. Y. Bourges T6-07 R. T. Steele
R. K. Fuller T6-50 T. L. Tung
J. E. Hyatt T6-03 W. I. Winters,
A. G. King T6-03 BAC File/LB

Bl-35

T6-16
T6-20
T6-04
T6-50

A new procedure, LA-544-134 (Attachment 1) has been issued for the use of
the Toxicity Characteristic Leach Procedure (TCLP) for non-volatile analysis
of N-Basin samples at the 222-S Laboratory. This letter serves to inform
you that according to the latest version of the SW-846, method number 1311
(dated July 1992), the requirement for 100 gram minimum samples of waste be
used in TCLP, appears to still be binding. However, as was previously
stated in correspondence concerning the same procedure on grout samples
(Westinghouse Hanford Company Internal Memo 12200-A093-021), the sample size
is still not clearly defined for solids. In particular, the TCLP indicates
in some sections (7.1, 7.1.5, 7.2, 7.2.1 and 7.2.5) that a minimum sample
size of 100 grams is required. However, section 7.2 for metal extraction,
which is the subject of the new procedure, also states that, "A minimum
sample size of 100 grams (solid and liquid phases) is recommended." The
guidance continues to state that, "enough solids should be generated for
extraction such that the volume of TCLP extract will be sufficient to
support all the analyses required." Based on these statements rendered in
the SW-846 document and a jointly drafted guidance from the EPA and U.S.
Nuclear Regulatory Commission (NRC), titled "Clarification of RCRA Hazardous
Waste Testing Requirements for Mixed Waste," dated March 1992, which states,
"The TCLP recommends a minimum sample size of 100 grams (section 7.2), but
samples sizes of less than lOOg can be used if the result is that the test
is still sufficiently sensitive, and can measure the constituents of
interest at the regulatory levels prescribed by the Toxic Characteristic,"
sample sizes of 10 grains have been delineated in the procedure above without
reference to minimum quantities. Smaller sample sizes are used in this case
and have been used in others to manage radiation exposure to personnel
handling mixed wastes.
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If there is further concern that these changes affect regulatory
requirements for land disposal, it is strongly recommended that the
Washington Department of Ecology be notified for concurrence prior to
analysis.

A. Crawford, PhD.
Principal Scientist
Analytical Chemistry

pad
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HANFORD ANALYTICAL SERVICES
Laboratory Analytical Procedure

issued By: w . I. Winters
Manager

B. A. Crawford
Author

TOXICITY CHARACTERISTICS LEACHING
PROCEDURE (TCLP) - NONVOLATILE
SAMPLES

Approval Designator ESO.

1.0 SUMMARY ,

The Toxic Characteristic Leaching Procedure (TCLP) is one of four
characteristics used to identify hazardous waste; the other three are
ignitability, corrosivity, and reactivity. The TCLP is a test designed to
simulate the climatic leaching action expected to occur in landfills. The
leaching procedure determines the mobility of organic and inorganic analytes
present in liquid, solid, and multiphase wastes. The mobility of these analytes
makes them available to the environment causing a waste to be listed as
hazardous waste. An extraction fluid is added to a sample of waste and the
mixture is agitated for 18 hours. The extractant solution is then filtered and
submitted for the required analysis. The extract is analyzed, and those results
are compared against the regulatory level for.that analyte. This procedure is
based on Test Methods for Evaluating Solid Uaste: Physical/Chemical Methods;
SW-846, Method 1311 (EPA 1992) as related to nonvolatile sample analysis.

2.0 APPLICATIONS/LIMITATIONS

2.1 TCLP is used to determine the mobility of both organic and inorganic
analytes in liquid, solid, and multi-phased wastes.

2.2 If a total analysis of the waste demonstrates that individual analytes are
not present in the waste, or that they are present but atsuch low
concentrations that the appropriate regulatory levels could not possibly be
exceeded, the TCLP is not necessary.

2.3 If an analysis of any one of the liquid fractions of the TCLP extract
indicates that a regulated compound is present at such high concentrations
that, even after accounting for dilution from the other fractions of the
extract, the concentration would be above the regulatory level for that
compound, then the waste is hazardous and it is not necessary to analyze
the remaining fractions of the extract.

2.4 It is the requestor's responsibility, using "process knowledge," to clearly
determine which analytes are of interest (that is, metals, semi- and non-
volatiles,) in the sample to be tested. This procedure is intended for use
when only metals analysis has been requested.

Release Date

03/19/97
Procedure No.

LA-544-134
Rev Hod

A-0
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3.0 QUALITY CONTROL PROTOCOL (Continued)

3.4.1 The method of standard additions requires taking four identical
aliquots of the solution and adding known amounts of standard to three
of these aliquots. The fourth aliquot is the unknown. Preferably,
the first addition should be prepared so that the resulting
concentration is approximately 50% of the expected concentration of
the sample. The second and third additions should be prepared so that
the concentrations are approximately 100% and 150% of the expected
concentration of the sample. All four aliquots are maintained at the
same final volume by adding reagent water or a blank solution, and may
need dilution adjustment to maintain the signals in the linear range
of the instrument technique. All four aliquots are analyzed.

3.4.2 Prepare a plot, or subject data to linear regression. Use instrument
signals or external-calibration-derived concentrations as the
dependant variable (y-axis) versus concentrations of the additions of
standard as the independent variable (x-axis). Solve for the
intercept of the abscissa (the independent variable, x-axis) which is
the concentration in the unknown.

Samples must undergo TCLP extraction within the following time
periods:

Table 1. Sample Maximum Holding Times (days).

Mercury

Metals, except
mercury

From: Field collection
To: TCLP extraction

28

180

From; TCLP extraction
To: Preparative extraction

N/A

N/A

From: Preparative extraction
To: Determinative analysis

28

180

Total elapsed
time

56

360

N/A = Not applicable

If sample holding times are exceeded, the values obtained will be
considered minimal concentrations. Exceeding the holding time is not
acceptable in establishing that a waste does not exceed the regulatory
level. Exceeding the holding time will not invalidate characterization if
the waste exceeds the regulatory level.

4.0 SAFETY

The Occupational Safety and Health Administration requires that Material Safety.
Data Sheets (MSDSs) be provided to customers by any manufacturer of chemicals.
The MSDSs are a good source of information for safety, handling, and spill
cleanup. Before chemicals are used, the person handling them should be familiar
with the information provided by the particular vendor in the MSDS. If the
required MSDS is not available, contact the Analytical Services Standards
Laboratory.

Procedure No.

LA-544-134

Rev Hod

A-0
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5.0 REAGENTS (Continued)

Extraction Fluid #2

Dilute 5.7 mL glacial CH3CH,00H with reagent water to a volume of 1 liter.
The pH of this fluid should be 2.88 +0.05.

Monitor the extraction fluids frequently for impurities. Check the pH prior to
use to ensure that these fluids are accurately made. If impurities are found or
the pH is not within the above specifications, discard the fluid and prepare
fresh extraction fluid.

6.0 EQUIPMENT

Agitation apparatus

The agitation apparatus must be capable of rotating the extraction vessel
in an end-over-end fashion at 30 ±2 rpm.

Beaker or Erlenmeyer flask, glass, 50 or 100 mL.

Bottle Extraction vessels

A bottle with sufficient capacity to hold the sample and the extraction
fluid is needed. Headspace is allowed in this vessel.

The extraction bottles may be constructed from various materials, depending
on the analytes to be analyzed and the nature of the waste.

Filters • . '

Filters shall be made of borosilicate glass fiber, contain no binder
materials, and have an effective pore size of 0.6 to 0.8 /im, or equivalent;

Filtration Devices

Any filter holder capable of supporting a glass fiber filter and able to
withstand the pressure needed to accomplish separation may be used.
Suitable filter holders range from simple vacuum units to relatively
complex systems capable of exerting pressures of up to 50 psi or more.
These devices shall have a minimum internal volume of 300 mL and be
equipped to accommodate a minimum filter size of 47 mm.

Hotplate with stirrer

Laboratory Balance

Any laboratory balance accurate to within ±0.01 grams may be used (all
weight measurements are to be within ±0.1 grams).

Laboratory notebooks, controlled

Procedure No.

LA-544-134
Rev Hod

A-0 5 of 18
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7.0 PROCEDURE STEPS

NOTE: Figure 1 is a quiclc reference or flow chart for th is procedure.

7.1 Preliminary Evaluations

7.1.1 Perform preliminary TCLP evaluations on a 10 gram aliquot of waste.

• This aliquot may not actually undergo TCLP extraction.

NOTE: Percent solids is defined as that fraction of a waste sample (as a
percentage of the total sample) from which no liquid may be forced out
by an applied pressure.

7.1.2 Determine percent solids according to the following steps:

1. If the sample contains no drainable liquid (100% solids), go to
Step 7.1.5.

2. If the sample has both solids and liquids determine percent
solids as outlined in Step 7.1.2.

3. Pre-weigh the filter and the container that will receive the
filtrate.

a. Record weights in notebook or worksheet.

4. Weigh out a subsample of the waste (10 gram).

a. Record the-weight in notebook or worksheet.

NOTE: Wastes that settle slowly may be centrifuged prior to filtration.
Centrifugation is to be used only as an aid to filtration.

5. Allow slurries to stand to permit the solids to settle,

a. Decant the liquid, and save.

6. If waste is centrifuged, decant liquid, and save.

7. Quantitatively transfer the solid waste (both liquid and solid
phases) to the filter holder.

CAUTION

Instantaneous application of high pressure can degrade the glass fiber
filter and may cause premature plugging.

Procedure No.

LA-544-134
Rev Hod

A-0
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7.0 PROCEDURE STEPS (Continued!

• If the particle size is larger than described above,
particle size reduction is required.

7.1.6 Prepare the solid portion of the waste for extraction by crushing,
cutting, or grinding the waste to a particle size as described above.

7.1.7 Determine appropriate extraction fluid:

1. Weigh a small subsample of the solid phase of the waste.

2. Reduce the solid (if necessary) to a particle size of
approximately 1 mm in diameter or less.

3. Transfer 1.0 gram of the solid, phase of the waste to a beaker or
Erlenmeyer flask.

4. Add 19.3 mL of reagent water to the beaker and cover with a
watchglass.

5. Stir vigorously for 5 minutes using a magnetic stirrer.

6. Measure and record the pH.

7. If the pH is <5.0, use extraction fluid #1.

a. Proceed to Section 7.2.

8. If the pH is >5.0, add 0.7 mL W HC1.

a. Slurry briefly; cover with a watchglass.

b. Heat to 50 °C.

c. Hold at 50 °C for 10 minutes.

d. Let the solution cool to room temperature.

9. Measure and record the pH.

a. If the pH is <5.0, use extraction fluid #1.

b. If the pH is >5.0, use extraction fluid #2.

c. Proceed to Section 7.2.

Procedure No.

LA-544-134
Rev Hod

A-0
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7.0 PROCEDURE STEPS (Continued)

1. Close the extractor bottle tightly.

• Teflon tape is recommended to ensure a tight seal.

2. Secure in rotary agitation device.

3. Rotate at 30 to 32 rpm for 18 to 20 hours.

CAUTION

Pressure can build up in the extractor bottle during agitation.

4. To relieve pressure build up in the extractor bottle,
periodically stop agitation.

5. Open bottle in a vented hood.

7.2.8 Following the extraction, separate the material in the extractor
vessel into its component liquid and solid phases by filtering through
a new glass fiber filter.

7.2.9 Prepare the TCLP extract as follows:

NOTE: Under most conditions liquids will be compatible. If not compatible,
multiple phases will result on combination. Extraction for volatile
components may be required. The filtered liquid combined with the
original liquid removed from the waste is defined as the TCLP extract.

1. If the waste contained no initial" liquid phase, the filtered
liquid material obtained is defined as the TCLP extract.

a. Proceed to Step 7.2.10.

2. If compatible combine the filtered liquid with the original
liquid removed from the waste.

a. Proceed to Step 7.2.10.

3. If the initial liquid phase of the waste is not or may not be
compatible with the filtered liquid, do not combine these
liquids.

a. Store separately at 4 °C.

b. If multiple phases occur consult the cognizant scientist.

• Scientist will combine results mathematically according
to CALCULATIONS, equation 8.5.

7.2.10 Perform the following on waste containing < 0.5 % solids:

Procedure No.

LA-544-134
Rev Hod

A-0
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8.0 CALCULATIONS (Continued)

8.2 Calculate the percent solids as follows:

% solids = Wt of solid x 1 0 0 %

total wt of waste

8.3 Calculate the percent dry solids as follows:

% dry, solids = (Wt of dry waste + filter) - weight of f i l ter x 1 0 Q %

Init ial wt of waste

8.4 Determine the amount of extraction f l u i d to add to the extractor vessel as
fol1ows:

Wt of extraction fluid = 20 x % solids x wt̂ of waste filtered

•For example, the amount o f e x t r a c t requi red f o r a 100 gram sample o f 30%
dry so l i ds would be:

Wt of extraction fluid or 600 grams = 2 0 x 3° * 1 0 0 g

8.5 Determine the volume of the individual phases (to +0.5%) that are to be
analyzed separately as follows:

Final Analyte concentration = <V»>

Where:
V, = Volume of the first phase (L)
C, = Concentration of the analyte of concern in the first phase (mg/L)
V2 = Volume of the second phase (L)
C, = Concentration of the analyte of concern in the second phase

(mg/L).

Procedure No.
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Table 2. Maximum Concentration of Contaminants.

Environmental
Protection

Agency (EPA)
Hazardous

Waste Number

Contaminant

Chemical
Abstracts
Service
(CAS)
Number

Regulatory
Level
(mg/L)

- ••"•'"' , irganics - < <—- — -

D004

D005

D006

D007

D008

D009

D010

D011

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

7440-38-2

7440-39-3

7440-43-9

7440-47-3

7439-92-1

7439-97-6

7782-49-2

7440-22-4

5.0

100.0

1.0

5.0

5.0

0.2

1.0

5.0

Procedure No.

LA-544-134
Rev Hod

A-0
Page

15 of 18

A-6001-271 (12/93) FHT005
2 0 5



HNF-SD-WM-DP-245.REV.0

Figure 1 . (Continued)

Store liquid
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Measure amount of
liquid and analyze
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result with
result of extract
analysis)
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with liquid phase
of waste
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liquid
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APPENDIX 4

LAB NOTEBOOK PAGES
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107-N SAMPLES

Sample JJ7H000020

Centrifuge Cone

Tare Weight

I n i t i a l SettUd Volume <?S.O mL

• Interim SettUd Volume ^ ^ " mL

Final Settled Volume 2 7 5 mL

HNF-SD-WM-DP-245, REV, 0

Date/Time

Date/Time

Date/Time Hfrtfoi

Final Settled Weight (Excess Water Removed)

Centrifuged Volumd ^ ^ g-W»7

Centrifuged Weight (Excess Water Removed)

Comments:

Centrifuge

Tare Weight (3<32D 9.

Initial SettUd Volume

Interim Settled Volume

Final Settled Volume 3 5 ; O

Final Settled Weight (Excess Water Removed)

Centrifuged Volume £*5.Q. A'trti.

Centrifuged Weight (Excess Water Removed)

Comments:

Date/Time tfitfaj IH(O

Date/Time

Date/Time •y/5/97/pg^

-7M q
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1O7-N SAMPLES

WWHNF-SD-WM-DP-245I REV. 0t 8 W WHN
Sample

Centrifuge Cone >f^ g~.

Tare Weight /3,^7^» g

Initial Settled Volume

Interim Settled Volume

Final Settled Volume 3-<5P; fflL

Date/Tims

Date/Time

Date/Time

Final Settled Weight (Excess Water Removed) ^ ^

Centrifuged Volume /^ $ V'fA

Centrifuged Weight (Excess Water Removed)

Comments:

Centrifuge tone I f KT>

Tare Weight |-?.gTC? 9

I n i t i a l Settled Volume

Interim Settled Volume

Final Settled Volume

mL

mL

Date/Time

Date/Time

if/o

Date/Time'f/&/9llGt*S

Final Settled Weight (Excess Water Removed) £H. ~>l g

Centrifuged Volume . '3Q.O Jff^L,

Centrifqged Weight (ExteSs Water Removed) 5¥5& g

Comments: •

33.9^3 D )

2 1 0



107-N SAMPLES HNF-SD-WM-DP-245, REV. 0

Sample S97N000024 (B0JYD6)

Centrifuge Cone 6A

Tare Weight / 3 . ?̂£>g

In i t i a l Settled Volume * / 2 Q n l Date/Time

Interim Settled Volume ^ i n L V'Vn Date/Time

Final Settled Volume S7.S mL Date/Time

Final Settled Weight (Excess Water Removed) .

Centrifuged Volume ^ ^ ^ g

Centrifuged Weight (Excess Water Removed)

Comments:

A- semeo

K 'WOO

Centrifuge Cone 6B

Tare Weight /£/. p a g •

Initial Settled Volume

Interim Settled Volume

Final Settled Volume

mL"/7/« Date/Time

Date/Ti me 4fHfi7l MO

mL Date/Time

Final Settled Weight (Excess Water Removed) %.9£> g

Centrifuged Volume -)-gnO ffrnL.

Centrifuged Weight (Excess Water Removed) -g^r-/-yg

Comments:
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107-N SAMPLES

Sample S97N000024 (B0JYD6)HNF-SD-WM-DP-245, REV. 0

Centrifuge Cone 6C

Tare Weight /3,^$~~q

Initial Settled Volume H2O mL Date/Time

Interim Settled Vol uroe_,̂ --~~~iTiL ^/n/fr Date/Time

Final Settled Volume '37.5'mL Date/Time

Final Settled Weight {Excess Water Removed) y . o o g

Centrifuged Volume )S-O 9

Centrifuged Weight (Excess Water Removed) g3.y9 g

Comments:

Centrifuqe Cone 6D

Tare Weight

I n i t i a l Settled Volume

Interim Settled Volume

Final Settled Volume

Final Settled Weigjjt-^Excess Water Removed)

Centn'fuged^V&Tume g

Cenjrffuged Weight (Excess Water Removed)

Comments:

Dale/Time

Date/Time

Date/Time

•SCXJXt? g)

2 1 2



107-N SAMPLES

Sample S97N000025 (BO0YD7)

Centrifuge Cone 7A

Tare Weight /^//,?y/g

Initial Settled Volume 3 7 . 0 mL

Interim Settled Volume

Final Settled Volume 3 2 - S mL

Final Settled Weight (Excess Water Removed)

Centrifuged Volume ̂ "^ g Y't/r)

Centrifuged Weight (Excess Water Removed)

Comments: &->/1 US' ^\Jl" SZTTUcO

<-

HNF-SD-WM-DP-245, REV. 0

Date/Time

Date/Time

Date/Time ̂/)5/i7/OX'
•*T 7*

-TFO
g

3tP>

Centrifuge Cone 78

Tare Weight-f-3. -ytflg

Initial Settled Volume '-fQ.O mL Date/Time
^ -7FO

Interim Settled Volume ̂ ^ mL ̂ /iV^1 Date/Time

Final Settled Volume P S O mL Date/Time

Final Settled Weight (Excess Water Removed)

Centrifuged Volume f;?.g jj'n^t..

Centrifuged Weight (Excess Water Removed)

Comments:

2 1 3



107-N SAMPLES

Sample S97NO000Z5 (B0JYD7)

Centrifuge Cone 7C

Tare Weight [3. ?<%R

Initial Settled Volume

Interim Settled Volume

HNF-SD-WM-DP-245, REV. 0

Final Settled Volume R5.O mL

Date/Time

Date/Time

Date/Time

Final Settled Weight (Excess Water Removed) £ff-

Centrifuged Volume J2.S -g^/^C.

Centrifuged Weight (Excess Water Removed) 3/.*-/,

Comments:

Centrifuge Cone 7D

Tare Weight

mL

mL

Initial Settled Volume

Interim Settled Volume

Final Settled

Final Settjletf Weight (Excess Water Removed)

Centpffuged Volume g

Centrifuged Weight (Excess Water Removed)

Comments:

Date/Time

Date/Time

Date/Time

33.£9 ̂  (ccxg- e
35.1S-3 3

cor

LOST S*J
2 1 4



107-N SAMPLES

Sample S97N000026 (80JYD8)

Centrifuge Cone 8A

Tare Weight /"%, fPTg

I n i t i a l Settled Volume

Interim Settled Volume

Final Settled Volume g?fr.o mL

HNF-SD-WM-DP-245, REV. 0

Date/Time ?///

Date/Time

Date/Time

Final Settled Weight (Excess Water Removed) 4&-OI g

Centrifuged Volume /5 .0 y<fViL^

Centn'fuged Weight (Excess Water Removed) ifj-!°f g

Comments:

3? nK

cr
Centrifuge

Tare Weight^^jj^g

Initial Settled Volume

Interim Settled Volume

Final Settled Volume 30.0 mL

Final Settled Weight (Excess Water Removed) */9.<1^9

Centrifuged Volume I?,O jfi^L.

Centrifuged Weight (Excess Water Removed) 35-*/S" g

Comments:

Date/Time V{P(/fo/

Date/Time

Date/Time

,<:-f9 g
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107-N SAMPLES

Sample S97N000026 (B0JYD8) HNF-SD-WM-DP-245, REV. 0

Centrifuge Cone 8C

Tare Weight /3,V7( §

I n i t i a l Settled Volume

Interim Settled Volume

Final Settled Volume

Date/Time

Date/Time

Oate/Time

Final Settled Weight (Excess Water Removed) * /gT7/ g

Centrifuged Volume _^__ t^/iifi?

Centrifuged Weight (Excess Water Removed) ^^__ g

Comments: S S Z * CF

-f-

Centrifuge Cone 8D

Tare Weight

I n i t i a l Settled Volume

Interim Settled Volume

Final Settled Volume

Final Settled Weiatrf^Excess Water Removed)

Centrifuged/tfbiume ' g

Centrvfdged Weight (Excess Water Removed)

Comments:

t/k/ff

2 1 6
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Doug Bowers / lO-S' 7710/77 JPSOY\_^
*roject Designation

107-N Deactivation - Sediment Samples

" ""'^?OT- ~iA IZM SuV SPA JLS
iblppedTo / t%SL£%JL~A<>

222-S Laboratory ^ " ^ - * ^ - « - ^ C

OSSIBLE SAMPLE HAZARDS/REMARKS C/QOOMj/faiK.

Company Contact
Steve Trent

Telephone No.
373-1482

Sampling Location
100 Area

Field Logbook No.
EFL-1133-2

Offslte Property No.

\ _

/ Preservation

Type of Container

No. of Container(s)

Volttrae

^ SAMPLE ANALYSIS

Sample No.

JOJYD5

CHAIN OF POSSESSION

Matrix*

Other SOiid

Sample Date

IV/ffUtil
Sample Time

1130

CooUC

P

I

1L

Speclil .
Initructioru.

H

Sign/Print Namu

jdiniiuishcd By Date/Time .

Jepjjtjy ish<5" By Date/Time

.eiiiicjuisiiwi i.; D&te/Time

•dinquished By Date/Time

ae«ivea/y

Received By

LABORATORY (Received By
SECTION 1

i ll<£ i • m i-'ii i-• \ *"spt'«il Method
DISPOSITION |

7VD Zhy/ti-
' D'aie/Tim

Date/Tim

e

e

e

Title

HI IS

Project Coordinator [
Weiss, RL

B97-079-0 Page 1 of 1

)ata Turnaround
30 Days

SAF No.
B97-079

Method of Shipment
Hand delivered

Bill of Lading/Air Bill No.

SPECIAL INSTRUCTIONS
••Fax results to Doris Ayres 372-9032.

••222-S Deliverable: Interim results shot! be faxed to Sample Management as completed. A
summary report will be provided 30 days alter the last sample has been received by 222-S.

(1) PestiPCBs • 8080 (TCL); ICP Metals - 60I0A (Add-on); ICP Metals - 6010A (SW-846);
Lead - 7421-<GFAA); Mercury - 7471 - (CV); Selenium - 7740 - (GFAA); Thallium - 7841 -
(CPAA); Density; IC Anions • 300.0; Ammonia - 350.1; TIC - 415.1M; pH(Soil)- 9045;

Date/Time

Disposed By Date/Time

^

s
SE
SO

W
0
A.
DS
DL
T
WI

L
V
X

Matrix *

Soil

Solid
Sludge
Witer
Oil
Air
Dmm Solidi
Drum Liquidi
Tiiiut

Liquid
Vegtutlon
Other



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-079-02 Page 1

CHAIN OF POSSESSION

'CAP \CTT

.—Sign/Print Names

Received By

Eteceived By

•Calif o l

SPECIAL INSTRUCTIONS
'Fax results to Doris Ayres 372-9052.

^**222-S Deliverable: interim results shall be faxed to Sample Management as completed. A
summary report will be provided 30 days after tne last sample hits been received by 222-S.

(1) Pest/PCBs - 8080 (TCL); 1CP Metals - 6010A (Add-on): ICP Metals - 6010A (SW-8W);
Lead - 7421- (GFAA); Mereury - 7471 - (CV); Selenium • 7740 . (GFAA); Thallium - 7841 -
(GFAA). Density; IC Anions - 300.0; Ammonia . 350.1; TIC - 415. IM; pM (Soil) - 9045;

£
SB
SO
SL
W
0
A
DS
DL

WI
L
V

- Soit
- Sediment
•> Solid
- Sludge
- W«er

- on
- Air
- DntmSotiat
-DtumLlquldi

- wJT
-> Uquid
= Vcgtttijon

I N A L S A M 1 L E I Disf::»l Method
DISPOSITION

r\ -



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-079-03 r««« 1 of i

CHAIN OF POSSESSION

e» : !-edBy

SECTION I

Received By

^**222-S Deliverable: Interim rejulw shall be faxed to Simple Management as completed. A
summaty report wit) be provided 30 days after the last sample has beefl received by 222-S.

(1) Pest/FCBs - 8080 (TCL); ICP Metals - 6010A (Add-on); ICP Metals - cOlOA (SW-846);
Lead-742N<GFAA);Mcreury-747[ .(CV);Selenium-7740-(GFAA>;'n«Uiutft.H841 -
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