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ANALYTICAL RESULTS FOR THE 107-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, M. E., Letter of Instruction for N Area Deactivation Sediment
and Water Task Sample Analysis, written to C. G. Mattsson, 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 1liquid and solid wastes.

3
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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) Tlimits 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 Timit 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 1imits 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

4
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to be prbduced by the program, and are now synchronous with those in Reference

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 May
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 | Sample Receiving Sample Identification Analytical Operations
Date Time Date Time  [Customer| Laboratory Sample Analyte or Analysis Sample
Sample Sample Description Procedure Date Holding
Number Number Time, daxs
2124197 1130 2124197 1830 BOJYDS | S87N00C003 Original Sample Settled Density 415/9 50
(1310-N) Centrifuged Density 4115/9 50
Volume % Solids 4/15/9 50
S97N000047 Settled Solid Particle Size Distribution 5/12/9 77
Viscosil 5/13/9 78
S97N000054 Centrifuged Solid Shipped to Quanterra for PCB Analysis 5/16/9 a
$97N000053 Centrifuged Liquid Anions by IC 5/22/
oH 51221
Ammonia 5122/
S97N000048|  Centrifuged Solid, Direct TICITOC 5124137 89
Mercury 512197 67
S97N000051 | Centrifuged Solid, Acid Digest Acid Digestion 4122/9’ 57
Total Alpha/Beta 42419’ 59
Am-241 & Cm-244 52119’ 86
Pu-238/239/240 52119’ 86
Gamma Energy Analyses 412419 59
Sr-80 5/15/9' 80
Tc-89 5/23/9' 88
Isotopic Th and U by ICPMS 512197 67
Metals by ICP 4/28/97 63
S97N000048 Centrifuged Solid, TCLP TCLP Preparation 512/97 67
Metals by ICP 5/7/97 72
Mercury 512719 92
3/10/97 1330 317197 1335 BOJYDSG | S97N000024 Original Sample Settied Density 4115/9 36
(107-N) Centrifuged Density 4115/9 36
Volume % Solids 4/15/9 36
S97N000027 Settled Solid Particle Size Distribution 5M12/9 63
Viscosity S5M13/9 64
S97N000032 Centrifuged Solid Shij 1o Quanterra for PCB Analysis 5/16/9 n/a
S97N000030 Centrifuged Liquid Anions by IC 5/22/9
. pH 522197
: Ammonia 572287
S87N000029 Centrifuged Solid, Direct TIC/TOC 5/24/97 75
Mercury 5M14/97 85
S97N000031 | Centrifuged Solid, Acid Digest Acid Digestion 4/22/9° 43
Total Alpha/Beta 4/24/9’ 45
Am-241 & Cm-244 5/21/9 72
Pu-238/239/240 512119 72
Gamma Energy Analyses 4124197 45
Sr-90 5/15/97 66
Tc-89 5/27/97 78
Isotopic Th and U by ICP/MS 51297 S3
Metals by ICP. 4/28/97 48
S97N000028 Centrifuged Selid, TCLP TCLP Preparation 5/6/87 57
Metals by [CP 5/7/97 58
Mercury 5127197 78

| 0°A3d ‘Gre-da-WM-0S-3NH




Table 1. Sample Collection and Analytical Dates

Sample Collection

Sample_Receiving

Sample Identification

Analytical Operations

Date Time Date Time [Customer| Laboratory Sample Analyte or Analysis Sample
Sample Sample Description Procedure Date Holding
- Number Number Time, da!s_
3M1/97 1344 31797 1335 BOJYD7 | S97N000025 Original Sample Settled Density 4/15/97 35
A0TN) | Centrifuged Densiy 415197 35
Volume % Solids 415197 35
S97N000039 Settled Solid Particle Size Distribution 12/9 62
Viscosif 19/9 69
S97N000044 Centrifuged Solid Shipped to Quanterra for PCB Analysis|  5/16/9 n
S97N000042 Centrifuged Liquid Anions by IC 5/22/9'
oH 5122/9
Ammonia 5/22/9
S97N000D4T Centrifuged Solid, Direct TIC/TOC 5/24/9° 4
Mercury 5/2/97 52
S97NOD0D43| Centrifuged Solid, Acid Digest Acid Digestion 4122/9' 4
Total Alpha/Beta A4r24/9 44
Am-241 & Cm-244 5/21/9' 7
Pu-238/239/240 5/21/9' 7
Gamma Energy Analyses 4124/9 4
$r-90 5M15/9’ 65
Tc-99 $127/97 77
Isotopic Th and U by ICP/MS 5/2/197 52
Metals by ICP 4128/97 48
S97N000040(  Centrifuged Solid, TCLP TCLP Preparation 5/6/97 56
Metals by ICP 5/7/07 57
Mercury 5/27/197 77
3112/87 0910 3197 1335 BOJYDS | S97N000026 Original Sample Settled Density 4/15/97 34
(107-N) Centrifuged Density 4/15/97 34
Volume % Solids 4/15/9° 34
S97N000G33 Settled Solid Particle Size Distribution 5/12/9°
Viscosity 5/13/9' 62
$97N000038 Centrifuged Solid Shipped to Quantetra for PCB Analysis 5/16/9' nfa
S97N000036 Centrifuged Liquid Anions by IC 5/22/9' 7
pR 5/22/9
Ammonia 5/22/9
S97NOD0035|  Centrifuged Solid, Direct TICTOC 5/24/9'
Mercury 512197
S97N000037 | Centrifuged Solid, Acid Digest Acid Digestion 422197 4
Total Alpha/Beta 4124197 4
Am-241 & Cm-244 5121/87 70
Pu-238/239/240 5121197 I
Gamina Energy Analyses 4124197 4
Sr-90 5/15/97 64
Tc-99 5127/97 76
Isotopic Th and U by ICPMS 5/2/97 51
Metals by ICP 4128/97 47
S97N000034 Centrifuged Solid, TCLP TCLP Preparation 5/6/97 55
Metals by ICP 5/8/97 57
Mercury 5127197 76

0°AJH ‘S72-dC-NM-QS-3NH
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Table 2. Project Requirements for 107-N and 1310-N Basin

Procedure Analyte LABCORE QC Requirements (see note 2 Target
Procedure # Duplicate Spike MDA / MDL
RPD % Recovery pCi/g or pg/g
Gross Alpha Alpha @AB-0 330 75-125 0.05
Gross Beta Beta @AB-O %30 75-125 0.1
G Am-241 @GEA-0A 230 a 0.05
Sb-125 @GEA-04 130 na 0.0¢
Co-60 @GEA-D £30 Wa 0.0%
Cs-134 “@GEADA 30 Wa 0.0
Cs-137 @GEA-04 30 n/a 0.05
Eu-152 @GEA-04 30 nfa .05
Eu-154 @GEA-04 +30 nfa .05
Eu-155 @GEA-04 30 nfa .05
Ra-226 @GEA-04 +30 nfa .05
Ac-228 @GEA-04 130 nfa .05
Sr-80 SRS0-0 30 n/a 0.05
Te-89 @TC99-0 +30 nfa 0.
Th-228/230/232 ICPMS-01 30 n/a 0.
U-234/235/238 ICPMS-01 30 nfa 0.
Am-241 and Cm-244 @AM24102 30 n/a 0.02
Pu-238/239/240 (AEA) Pu-238/239/240 @PU23902 +30 nfa 0.02
[Total Metals (iICP) Ag @ICP-AG2 +30 75125 6
| Total Metals (ICP) Al @ICP-A02 +30 75-125 20
Total Metals (ICP) As @ICP-A02 +30 75-125 00
To!al Metals (ICP) Ba @ICP-AD2 +30 75-125 50
Io!al Metals (ICP) Be @ICP-AQ2 30 75-125 0.25
| Total Metals (ICP) Cd @ICP-AQ2 30 75-125 3.5
| Total Metals (ICP) Cr @ICP-A02 130 75-125 5
| Total Metals (ICP) Fe @ICP-A02 +30 75-125 4]
[ Total Metals (ICP) Mn @ICP-A02 +30 75-125 2
Total Metals (ICP) F] @ICP-A02 230 75-125 €0
[ Total Metals (iCP) Ni @ICP-A02 +30 75-125 100
[ Total Metals (ICP) Si @ICP-A02 %30 75-125 3
| Total Metals (ICP) Pb @ICP-A02 130 75-125 7
[Total Mstals (ICP, Sb @ICP-ADZ +30 75125 40
[ Total Metals (ICP; Se @ICP-A02 130 75-125 3
| Total Metals (ICP; TI @ICP-A02 30 75125 1.5
| Total Metals (ICP; V @ICP-A02 30 75-125 45
[ Total Metals (ICP) Zn @ICP-A02 30 75-125 3
Mercury (AA/Cold Vapor) Hg HG-02 +30 75-125 0.5
TCLP Metals Sb (see note 1) @ICP-TO 130 75-125
TCLP Metals . As @ICP-TO +30 75-125
TCLP Metals Ba @ICP-T0 *30 75-125
Be (see note 1) @ICP-TO +30 75-125 0.01
Cd . +30 75-125 2
GLP Metals Cr 130 75-125 0
C Pb 30 75-126 04
Ni (see note 1) +30 9125 5
Se 30 5-125 0.2
Ag 30 5125 .3
Tl (See note 1} @ICP-TO 30 75-125 0.08
L g LP Metals V (seenote 1) @ICP-TO 430 5-125 0.2
LP Metals Hg HG-02 30 75-125 0.02
nlons {lon Chromatography) Br @ICc-0 +30 75-125
Anions (lon Chromatography) Cl @IC-0 +30 75-125
Anions (lon Chromatography} F @ICc-0 +30 75-125
Anions {lon Chromatography) 03 _@Ic-0 +30 75-125
|Anions (lon Chromatography} 02 @IC-O +30 75-125
Anions (lon Chromatography} PO4 _@IC-0 +30 75-125
Anions (lon Chromatography) S04 @ic-0 +30 75-125
Ammonia (lon Selective Electrode) NH3 NH3-01 +30 75125 10
JTOC (Combustion) TOC TOC-01 +30 75-125 200
TIC (Acidification/Coulometric) TIC TiC-02 30 75-125 50
H pH PH-01 30 nia 0.1 pH unit
Particle Size Distribution (Analyzer) Particle Size PARTSZO01 na nia na
ity (Settled and Centrifuged) Density Test Plan n/a nfa na
Viscosity Viscosity VISCSTY1 n/a nfa nfa
Note 1. Although the project requesied this analysis, the regulatory definition of TCLP in SW-846, section 7.4.3, does not include these metals.
Note 2. yis 43 ions for the statisti derived LCS 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.
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Figure 1.

Labcore Group #97000165

107-N Basin Sample Processing Scheme

Labcore Group #97000254

107-N
BOJYDS®
S97N000024

‘____l Settle
0 8

$97N000027 S97N000024
Particlo Size Setted Density
Viscosity

I Centrifuge

p)

Centifuged Densiy
Vel Pescent Sclids

Isolla

Q©

Isonu

|eouu | uquld

0 0

357N000032  SO7TN000020  $97N000028  SH7NO0GO30
PCB Analysis. c TCLP Ic, pH
oQutoralat)  Hg 1cP NH3
DoseRate Hg DoseRate
| Acid Digestion

$97ND00031

Add Digest

AlphafBeta

Am-241jCm-244
Pu-239/239/240
§r-90

Te-99

GEA

1cP

1CP/MS
DoseRate

107-N
BOJYD?
S97N000025

0 B8

107-N
BOJYDS8
$97N000026

,__l Settle
0 8

SB7N000039 $87N000025 $87N000033 S97N000026
Particlo Size Settled Density Particte Sizo Settled Density
Viscosity . Viscasity 5
I Centrifuge | Centrifuge
Centriuged Oensty Centiifuged Density
Yol Percent Sofids Vel. Pescent Salids
|soua Isollu |so|la I Uqulg |sona ona Isuuu I Uauid
SO7N000044  SBTNO00O4T SO N $97N00003S  SH7N000034 SS7NO0003E
PC8 Analysls TI6, TOC ToLP Ic, pHt PCB Anaysls i, 106 ToLP 1€, pH
toQuantamatel)  Hg 1cp NH3 toQuatwialah) Mg 6P NH3
DossRate Hg DoseRats DoseRate Hg DoseRate
| Acid Digestion | Acid Digestion
$97N000042 SO7NOD003T
Acld Digest Acid Digest
Apha/Beta Apha/Beta
Am-241/Cm-244 Am-241/Cm-244
Pu-208/239/240 Pu.238/230/240
5180 5140
To99 99
GEA GEA
icP ce
1CP/MS ICPMS
Dosefate DoseRato

1310-N
BOJYDS
$97N000003

‘__| Settle
0 8

$97N000047 $67N000003
Padiclo Sizo Setiled Densty
Viscosity

| Centrifuge

v

Centituged Density
Vel Peroent Soids

|sol|¢

a

Isoua

0

Isou«

0

| Uaquid

a

SO7N000054  SOTNDO004S  SH7NO00048 SO7TNO000SS

08 Anatyls TIC, TOC TOLP ic, pH

oCuantenataty  Hg 1cp NH3
DoseRate Hg DoseRate

I Acid Digestion

0

$97N000051
Add Digest
Alpha/Beta
Am-241/Cm-244
Pu-236/2307240
8190

Te99

GEA

Icp

ICPMS
DoseRate

0 °A3Y ‘G¥2-da-WM-QS-dNH



HNF-SD~-WM-DP-245, Rev. O
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.

A11 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
lTower accuracy control 1imit stated in SW-846 for TCLP metals is 50 percent
recovery, which is different than the project's specified control Timit 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 Timit
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 BOJYD7 and BOJYD8. From a
second evaluation of these data, it was not able to determined that an error
had been made or the most 1ikely 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.

10



HNF-SD-WM-DP-245, Rev. O
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 = (milliliters of centrifuged solids + milliliters of settled solids) x 100.

Procedural Anoma11es/D1ff1cu1t1es None noted

Required RCRA Procedure: not specified

Procedure Used: Test Plan (see Appendix 1)
Required Precision: not specified

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

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 T1me n/a
Blanks Contaminated?: n/a
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HNF-SD-WM-DP-245, Rev. 0
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 pm and >150 gm, which
exceed the detection 1imits of the instrument.

Required RCRA Procedure: not specified
Procedure Used: LT-519-101, Rev. A-1
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 BOYJD8 (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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HNF-SD-WM-DP-245, Rev. 0
pH (Electrometric)

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: not specified

Procedure Used: LA-212-106, Rev. B-0

Required Precision: +30 RPD

Met Precision Requirement?: yes (0.25 RPD)

Required Spike Accuracy: n/a

Met Accuracy Requirement?: n/a. Recovery of LCS was within %3

standard deviations.
Target Practical Quant Limit (PQL): 0.1 pH unit
Samples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): immediate field analysis
Samples Exceeding Max Holding Time: all
Blank Contaminated?: n/a

Total Inorgénic Carbon (Acid/Coulometric)

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 9060 modified
Procedure Used: . LA-342-100, Rev. E-O
Required Precision: +30 RPD

Met Precision Requirement?: yes (4.9 RPD)
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes (97.6 %Recovery)
Target Practical Quant Limit (PQL): 50 pg/g

Samples Not Meeting Target PQL: none

- Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: contamination is insignificant

13



HNF-SD-WM-DP-245, Rev. 0
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. E-0, Persulfate Oxidation
Required Precision: +30 RPD

Met Precision Requirement?: yes (0.3-RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: no (125.7 %Recovery) A rerun was not

requested because of the requirement for rapid turnaround of data and
b$cazs$ the spike result exceeded the accuracy control Timit only very
sTlightly.

Target Practical Quant Limit (PQL): 200 pg/g

Samples Not Meeting Target PQL: n/a (all had detectable concentrations
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/Difficulties: None noted

Required RCRA Procedure: not specified
Procedure Used: . LA-631-001, Rev. B-2
Required Precision: +30 RPD

Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes (100.8 %Recovery)

Target Practical Quant Limit (PQL): 10 gg/ml
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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HNF-SD-HM-DP-245, Rev. O

Bromide 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:

None noted

SW-846, 9056

LA-533-105, Rev. D-1, equivalent to 9056
+30 RPD

RPD not- calculable

75 — 125 %Recovery

yes (95.9 %Recovery)

5 pg/ml
all due to procediural requirement for

sample dilution. The smallest dilution (11x) was used for these

analyses, yielding the lowest
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

detection Timit (and associated PQL).
not specified

n/a

no

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-1, equivalent to 9056
+30 RPD

yes (2.2 RPD)

75 - 125 %Recovery
yes (88.6 %Recovery)
5 pg/ml

none

28 days

all

no

Fluoride 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-1, equivalent to 9056
+30 RPD

yes (0.7 RPD)

75 - 125 %Recovery
yes (100.8 %Recovery)
5 pg/ml

none

not specified

n/a

no
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HNF-SD-WM-DP-245, Rev. O
Nitrate by Ion Chromatography

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 9056

Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD

Met Precision Requirement?: yes (7.5 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met -Accuracy Requirement?: yes (93.4 %Recovery)

Target Practical Quant Limit (PQL): 5 pg/ml

Samples Not Meeting Target PQL: BOJYD5, BOJYD7 and BOJYD8 due to

procedural requirement for sample dilution. The smallest dilution (11x)
was used for these analyses, yielding the lowest detection Timit (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: None noted

Required RCRA Procedure: SW-846, 9056

Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD

Met Precision. Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (95.4 %Recovery)

Target Practical Quant Limit (PQL): 5 ug/ml

Samples Not Meeting Target PQL: all due to procedural requirement for

sample dilution. The smallest dilution (11x) was used for these
analyses, yielding the lowest detection 1imit (and associated PQL)..
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no
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HNF-SD-WM-DP-245, Rev. 0
Phosphate by Ion Chromatography

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 9056

Procedure Used: ) LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: 130 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 J%Recovery

Met Accuracy Requirement?:- yes (93.6 %Recovery)

Target Practical Quant Limit (PQL): 5 pg/ml

Samples Not Meeting Target PQL: " all due to procedural requirement for

sample dilution. The smallest dilution (11x) was used for these
analyses, yielding the lTowest detection Timit (and associated PQL).
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Sulfate by Ion Chromatography

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 9056

Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD :
Met Precision Requirement?: yes (0.2 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (96.5 %Recovery)

Target Practical Quant Limit (PQL): 5 pg/ml

Samples Not Meeting Target PQL: n/a (all had detectable concentrations

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

Mercury by Cold Vapor Atomic Absorption Spectrometry

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 7471

Procedure Used: LA-325-104, Rev. D-0, equivalent to 7471
Required Precision: +30 RPD

Met Precision Requirement?: yes (10.2 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: ) yes (86.7 %Recovery)

Target Practical Quant Limit (PQL): 0.5 pg/g

Samples Not Meeting Target PQL: BOJYD7 and BOJYD8. n/a for BOJYDS5 and
BOJYD6, 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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HNF-SD-WM-DP-245, Rev. 0
Aluminum 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-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes (9.6 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: - yes (112.4 %Recovery)

Target Practical Quant Limit (PQL): 20 pg/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

Antimony 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-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: : yes (99.6 %Recovery)

Target Practical Quant Limit (PQL): 40 pg/g

Samples Not Meeting Target PQL: all due to ALARA requlrement 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

‘Arsenic 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-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requ1rement7 RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (106.6 %Recovery)

Target Practical Quant Limit (PQL): 100 pg/g

Samples Not Meeting Target PQL: 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
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HNF-SD-WM-DP-245, Rev. 0
Barium 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-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes (10.7 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (99.4 %Recovery)

Target Practical Quant Limit (PQL): 150 gg/g :

Samples Not Meeting Target PQL: 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: None noted

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: 430 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (102.4 %Recovery)

- Target Practical Quant Limit (PQL): 0.25 pgg/g
Samples Not Meeting Target PQL: 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/Difficulties: NOné noted

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes (22.4 RPD)

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (99.6 %Recovery)

Target Practical Quant Limit (PQL): 3.5 pg/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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HNF-SD-WH-DP-245, Rev. 0

Chromium 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-1, equivalent to 6010
+30 RPD

yes (3.5 RPD)

75 - 125 %Recovery

yes (100 %Recovery)

15 pg/g

n/a (all had detectable concentrations

6 months
none
no

Iron 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?:

None noted

SW-846, 6010A

LA-505-161, Rev. C-1, equivalent to 6010
+30 RPD

yes (7.0 RPD)

75 - 125 %Recovery

no (-440 %Recovery). All samples had

concentrations exceeding 1000 ug/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 Timit.

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?:

10 u9/9 .
n/a (all had detectable concentrations

6 months

none
no
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HNF-SD-WM-DP-245, Rev. O

Lead 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?:

None noted

SW-846, 6010A

LA-505-161, Rev. C-1, equivalent to 6010
+30 RPD

yes (5.8 RPD)

75 ~ 125 %Recovery

yes (97.8 %Recovery)

Target Practical Quant Limit (PQL): 7 nug/

Samples Not Meeting Target PQL:

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

9
n/a (all had detectable concentrations

6 months
none
no

Manganese 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-1, equivalent to 6010
+30 RPD

yes (4.9 RPD)

75 - 125 %Recovery

yes (95.6 %Recovery)

2 ;ig/9

n/a (all had detectable concentrations

6 months

none
no
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HNF-SD-WM-DP-245, Rev. 0
Nickel 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-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes (1.7 RPD)

Required Spike Accuracy: ’ 75 - 125 %Recovery

Met Accuracy Requirement?: yes (102.8 %Recovery)

Target Practical Quant Limit (PQL): 100 gg/g

Samples Not Meeting Target PQL: BOJYD7 and BOJYDS due to ALARA
requirement. To meet the PQL would require digestion of 6 times the
amount of sample originally digested. For BOJYD6 and BOJYD7, 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

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement: RPD not calculable

Required Spiké Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes (96.0 %Recovery)

Target Practical Quant Limit (PQL): 3 pg/g

Samples Not Meeting Target PQL: 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
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HNF-SD-WM-DP-245, Rev. 0
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-1, 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. A1l silicon results may be
considered to be biased high. The LCS is within 13 standard dev1at1ons.

Target Practical Quant Limit (PQL): 3

Samples Not Meeting Target PQL: n/a (a]] had detectable concentrat1ons
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 Anoma]ies/Difficd1ties: None noted

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, 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 pg/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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HNF-SD-WM-DP-245, Rev. 0

" Sodium 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-1, equivalent to 6010
+30 RPD

yes (19.9 RPD)

75 - 125 %Recovery

yes (93.8 %Recovery)

60 pg/g

g/9
BOJYD7 due to ALARA requirement. To meet

the PQL would require digestion of 33 times the amount of sample

originally digested.

For BOJYD5, BOJYD6 and BOJYD8, 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

Thallium 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-1, equivalent to 6010
+30 RPD

RPD not calculable

75 - 125 %Recovery

yes (93.6 %Recovery)

1.5

rg/9
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

24



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

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-1, equivalent to 6010
+30 RPD

RPD not calculable

75 - 125 %Recovery

yes (101.6 %Recovery)

4.5

#9/9
all due to ALARA requirement. To meet

the PQL would require digestion of 215 times the amount of sample

i originally digested.

Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

6 months
none
no

Zinc 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?:

SW-846, 6010A
LA-505-161, Rev. C-1, equivalent to 6010
+30 RPD :
yes (2.5 RPD)

75 ~ 125 %Recovery
yes (89.8 %Recovery)
3 pg/9

n/a (all had detectable concentrations

6 months

none
no
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HNF-SD-WM-DP-245, Rev. 0
Mercury by TCLP Extraction/Cold Vapor Atomic Absorption Spectrometry
TCLP Anomalies/Difficulties: None Noted

Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 7471

Analytical Procedure Used: LA-325-104, Rev. D-0, equivalent to 7471

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?: no per project limit; yes per SW-846 (52.3
%Recovery)

Target Practical Quant Limit (PQL): 0.02 pg/g

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 pg/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: None Noted

Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A

Analytical Procedure Used: LA-505-161, Rev. C-1, 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 for both the project and for SW-846

(109.3 %Recovery)

Target Practical Quant Limit (PQL): 5 pg/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
ug/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-1, equivalent to 6010

TCLP Method 1311 Used: LA-544~134, Rev. B-0

Required Precision: +30 RPD

Met Precision Requivement?: 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 %Recovery)

Target Practical Quant Limit (PQL): 7 gg/g

Samples Not Meeting Target PQL: none. The detection 1imit multiplied by
10 (to calculate the analytically derived PQL) varied between 2.9 and
3.1 pg/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-1, 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 gg/g

Samples Not Meeting Target PQL: BOJYD5 and BOYJD6 for which the detection

limit multiplied by 10 (to calculate the analytically derived PQL)
varied between 0.29 and 0.31 gg/g. (n/a for samples BOJYD7 and BOYJD8
which had detéctable 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. O
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~1, 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 pg/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 pg/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-1, 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 ug/g .

Samples Not Meeting Target PQL: all The detection 1limit multiplied by 10
(to calculate the analytically derived PQL) varied between 5.8 and 6.2
rg/9 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: None Noted

Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A

Analytical Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
TCLP Method 1311 Used: LA-544-134, Rev. B-0

Required Precision: +30 RPD

Met Precision Requirement: no (43.0 RPD)

Required Spike Accuracy: 75 to 125 %Recovery for the project, and

50 to 150 %Recovery per SW-846. The LCS standard exceeded the upper
control 1imit of 108.1%.

Met Accuracy Requirement?: yes (120.3 %Recovery)
Target Practical Quant Limit (PQL): 0.2 pg/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

Hg/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: None Noted
Procedural Anomalies/Difficulties: None noted
Required RCRA Analytical Procedure: SW-846, 6010A

Analytical Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010

TCLP Method 1311 Used: LA-544-134, Rev. B-0

Required Precision: £30 RPD

Met Precision Requirement: yes (0.7 RPD)

Required Spike Accuracy: 75 to 125 %Recovery for the project, and
50 to 150 %Recovery per SW-846. The LCS recovery was within control
Timits.

Met Accuracy Requirement?: no for the project, but yes for SW-846
(59.3 %Recovery)

Target Practical Quant Limit (PQL): 0.3 pug/g

Samples Not Meeting Target PQL: all  The detection Timit multiplied by 10
(to calculate the analytically derived PQL) varied between 0.58 and 0.62

b9/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?: 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-1

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 pg/g

Samples Not Meeting Target PQL: all samples did not meet the PQL Timit 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-1
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 pg/g

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

Biank 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 uCi/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 uCi/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-1

130 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):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

0.05 pCi/g
none

not specified
n/a

no
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Technetium-99 by Chemical Separation/Liquid Scintillation

Procedural Anomalies/Difficulties:

Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:

Required Spike Accuracy:

Met Accuracy Requirement?:
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

none specified

LA-438-101, Rev. E-0

+30 RPD

RPD not calculable

spike not requested

n/a. LCS recovery was within +3 standard

Tracer recoveries for all samples were >36.2%.

0.1 uCi/g
none

not specified
n/a

no

Americium-241 by Chemical Separation/Alpha Energy Analysis

Procedural Anomalies/Difficulties:

Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:

Required Spike Accuracy:

Met Accuracy Requirement:
deviations.

Target Practical Quant Limit (PQL):

Samples Not Meeting Target PQL:

None noted

none specified

LA-953-104, Rev. B-0

+30 RPD

RPD not calculable

spike not requested

n/a. LCS recovery was within 3 standard

Tracer recoveries for all samples were >77.5%.

0.02 uCi/g
none. The limit was not applicable for

samples BOJYD7 and BOJYD8 because they had detected concentrations

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

not specified
n/a
no
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Plutonium-239/240 by Chemical Separation/Alpha Energy Analysis

Procedural Anoma11es/Difficuities: none noted

Required RCRA Procedure: none specified

Procedure Used: LA-953-104, 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 uCi/g

Samples Not Meeting Target PQL: none. The 1limit was not applicable for

samples BOJYD7 and BOJYD8 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-953-104, 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 1imit to LCS does not apply.

Target Practical Quant Limit (PQL): 0.02 uCi/g

Samples Not Meeting Target PQL: none. The 1imit was not applicable for
samples BOJYD7 and BOJYD8 because they had detected concentrat1ons
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/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
130 RPD

RPD not calculable
nj/a

n/a

0.05 uCi/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

nj/a

0.05 pCi/g )
all due to ALARA reguirement.
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?:

. Timits. .

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 pCi/g )

BOJYD6 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):
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-O

. #30 RPD

RPD not calculable
n/a :
n/a  LCS recovery was within control

0.05 pCi/g

BOJYD6 due to ALARA requirement.
not specified

n/a

no

Europium-152 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-O
£30 RPD

RPD not calculable
n/a

n/a

0.05 pCi/g

all due to ALARA requirement.
not specified

n/a

no

Europium-154 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 uCi/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:
Blank Contaminated?:

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.
not specified

n/a

no

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 pCi/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):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

6 months
n/a
no

Antimony-125 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 pCi/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):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

not specified
n/a
no
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Actinium-228 by Gamma Energy Analysis

Procedural Anomalies/Difficulties: None noted

Required RCRA Procedure: none specified
Procedure Used: LA-548-121, Rev. E-0
Required Precision: 130 RPD

Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: n/a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): 0.05 uCi/g

Samples Not Meeting Target PQL: 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 Labcore Sample | Duplicate | Average | Precision
Sample Sample Result Result Result
Number Number % % % RPD
BOJYD5 | S97N000003 714 78.9 75.2 10.0
BOJYDS | S97N000024 43.8 40.0 419 9.1
BOJYD7 | S97N000025 50.0 50.0 50.0 0.0
BOJYD8 [ S97N000026 53.6 50.0 51.8 6.9

Calculated as milliliters of centrifuged solids divided by milliliters of
settled solids, the quantity of which is muitiplied by 100
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"Numatec Internal
Hanford Corporation Memo
From: Process Chemistry 8C510-97-011
Phone: 373-4995 T6-07
Date: May 22, 1997

Subject: 107-N PHYSICAL TESTING RESULTS

To: G. L. Miller T6-06
cc: D. L. Hertingilgg T6-07
J. R, Jewett T6-07
K. L. Powell T6-12
A. D. Rice T6-06
C. M. Seidel T6-14
JFO File/LB
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 Tetter 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 S97N000026 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. A1l 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-1) was followed for all of the particle size analyses. All
information associated with these analyses was recorded in controlled
Taboratory 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 pm in diameter. In
sample S$97N000027, the particulate mass was spread over diameter ranges up
to 50 um. The particle mass in samples S97N000039 and S97N000047 covered
diameter ranges up to 100 gm. The mass in sample S97N000033 was distributed
over the entire 150 um range of the instrument.

Hanford O it and Engi ing C for the US Department of Energy
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G. L. Miller 8C510-97-011
Page 2
May 22, 1997

A1l four sediment samples probably also contain particles with diameters
less than 0.5 um which would not be detected by this instrument. Sample
S97N000033 appears likely to contain particles which exceed the upper 150 um
1limit 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 S97NO000047 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™' to 300 s and decreasing from 300 sTto 0 s, At the
viscosities observed in these samples, the lower shear rate limit for the
ME-45 sensor system is approximately 10 s™'. Measurements with shear rates
below 10 s™! should be considered highly questionable. A1l 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.

4

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

Attachments (9)
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8C510-PCS97-011

Attachment I

107-N SETTLED AND CENTRIFUGED SOLIDS DENSITIES

Consisting of 2 Pages including the cover page
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TABLE 1 107-N SETTLED AND CENTRIFUGED SOLIDS DENSITIES
SAMPLE SETTLED SOLIDS DENSITY | CENTRIFUGED SOLIDS DENSITY

(g/mL) (g/mL)
S97N000003 1.25 1.43

1.33 1.37
S97N000024 1.07 1.21

1.19 1.33
S97N000025 1.14 1.32

1.15 1.44
S97N000026 1.15 1.35

1.20 1.47
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8C510-PCS97-011

Attachment I1

SAMPLE S97N000047 (BOJYD5) PARTICLE SIZE DISTRIBUTION RESULTS

Consisting of 5 Pages including the cover page
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GALLAT CIS1 VERSION 4.3

(WHC PROCESS CHE

: 525913

: 0.68

: 4798

: 5.2E+06 #/n
: 5.2E-03 %

. _LABS)
SAMPLE NAME : S97N000047 107N HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N47
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150
TIME : 11:53 | ACQ. MODE : SAMPLE-
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 870 SEC
CELL TYPE : MAGNETIC (2)] SAMPLE SIZE : 5
SAMPLE TYPE : REGULAR | REQ. CONF. None
PROBABILITY NUMBER DENSITY GRapd
Nare: S97NIOOB47 167H Fedian : 8.9ipn
5,286 ¥/n1(108.82) Kean(nl): 1.25m
Kode at  B.75 pn S$.D.t1): 1.14pm
{{ SCALE RANGE (pw): ADJUSTED >> Conf (n]):108.08 z
H’f—] ARBITRARY (WIS
847 _;F'O
A7 ot
27+ e
37
1
57
t
IbzH
i
ZTh
487
&5
BBt T T T T 1T )
8.5 i 2 5 18 8 58 18 158
Size (in nicrons)
Log Scale
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GALATI CIS]1l VERSION 4.3 (WHC PROCESS CHE

. LABS)
NUMBER DISTRIBUTION TABLE (RANGES)
SAMPLE NAME : S97NGG0047 107N HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N47
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 525913
TIME : 11:53 | ACQ. MODE  : SAMPLE | S.N.F. : 0.68
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 870 SEC ] s.D.U. : 4798
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 5.2E+06 #/r
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 5.2E-03 %
RANGE (microns) LOCAL (%) UNDER (%) -CUMULATIVE-OVER(%)
0.0 - 1.0 61.58 61.58 38.42
1.0 - 2.0 26.89 88.47 11.53
2.0 - 3.0 5.31 93.78 6.22
3.0 - 4.0 3.11 96.88" 3.12
4.0 - 5.0 1.65 98.53 1.47
5.0 - 6.0 0.73 99.26 0.74
6.0 - 7.0 0.33 99.59 0.41
7.0 - 8.0 0.12 99.71 0.29
8.0 - 9.0 0.07 99.78 0.22
9.0 - 10.0 0.05 99.83 0.17
10.0 -  20.0 0.15 99.98 0.02
20.0 - 30.0 0.01 99.99 0.01
30.0 -  40.0 0.00 100.00 0.00
40.0 - 50.0 0.00" 100.00 0.00
50.0 - 60.0 0.00 100.00 0.00
60.0 - 70.0 0.00 100.00 0.00
70.0 - 80.0 0.00 100.00 0.00
80.0 -  90.0 0.00 100.00 0.00
90.0 - 100.0 0.00 100.00 . 0.00
100.0 -~ 150.0 0.00 100.00 0.00
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G a I. Aa X - C r s - 1

Computerized Inspection System

GALAT CIS1I VERSION 4 .3 (WHC PROCESS CHE
. LABS) T

SAMPLE NAME : S97N000047 107N HNF-SD-WM-DP-245, REV. 0

FILE NAME : S97N47

DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS  : 525913
PIME : 11:53 | ACQ. MODE  : SAMPLE | S.N.F. : 0.68
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 870 SEC | s.D.U. : 4798

CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 5.2E+06 #/;
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 5.2E-03 %

PROBABILITY VOLLETE DENSITY GRAPH

Rame: S97HOGRB4? 187M Redian © 13.99n
5,285 co/ml(108.82) fean{nu): Z.65m Mean(un): Z3.31pm
Kode at  45.76 pn S.D.(nw): 1.84pm $.D.(wm): ZZ2.52pm
{{ SCALE RANGE (pn): ADJUSTED »> Conf (vn):190.80 %

_5187'-\
et Aagmaz o Shas
A7 ) T n

57 - . Ll
/3’87/—: Hin n F
2457 I
2874 I

L il
8.5 1 2 5 18 ] b 188 158
Size (in nicroms)
Loy Scale
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SALAT CIS1l VERSION 4.3 (WHC PROCESS CHIE

. LABS) ;
TOLUME DISTRIBUTION TABLE (RANGES)
SAMPLE NAME : S97N000047 107N HNF-SD-WM-DP-245, REV. ©
FILE NAME : S97N47
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 525913
TIME : 11:53 | ACQ. MODE  : SAMPLE | S.N.F. : 0.68
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 870 SEC | S.D.U. : 4798
CELL TYPE : MAGNETIC (2)[ SAMPLE SIZE : 5 | CONCENTR.: 5.2E+06 #/m
SAMPLE TYPE : REGULAR [ REQ. CONF. : None [ SOLIDS : 5.2E-03 %
RANGE (mlcrons) LOCAL (%) UNDER({ % ) ~CUMULATIVE-OVER( %)
0.0 - 1.0 1.34 1.34 98.66
1.0 - 2.0 3.85 5.19 94,81
2.0 - 3.0 4.18 9.37 90.63
3.0 - 4.0 6.79 16.16 83.84
4.0 - 5.0 7.58 23.74 76.26
5.0 - 6.0 6.13 29.87 70.13
6.0 - 7.0 4.65 34.52 65.48
7.0 - 8.0 2.62 37.14 62.86
8.0 - 3.0 2.18 39.32 60.68
9.0 - 10.0 2.06 41.37 58.63
10.0 - 20.0 19.26 60.64 39.36
20.0 - 30.0 8.72 . 69.36 30.64
30.0 - 40.0 4.61 73.98 26.02
40.0 -  50.0 9.45 83.42 16.58
50.0 - . 60.0 5.35 88.77 11.23
§0.0 -  170.0 7.20 _ 95.97 : 4.03
70.0 -  80.0 2.26 98.23 © 1,77
80.0 -  90.0 1.64 99.88 0.12"
90.0 - 100.0 0.12 100.00 , 0.00
100.6 -~ 150.0 0.00 100.00 0.00
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HNF-SD-WM-DP-245, REV, 0

8C510-PCS97-011

Attachment III

SAMPLE S97N000027 (BOJYD6) PARTICLE SIZE DISTRIBUTION RESULTS

Consisting of 5 Pages including the cover page
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GALAI CIS1 VERSION 4.3 (WHC PROCESS CHE
. LABS) .

SAMPLE NAME : S97N000027 107N BoJyps  HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N27

DATE : 12/05/71997 | ACQ. RANGE : 0.5-150 | COUNTS : 618902

TIME : 12:34 | ACQ. MODE : SAMPLE" | S.N.F. : 0.98

CONFIG. - : 1 (0.7 s1) | ACQ. TIME : 1040 SEC ] s.D.U. : 3981

CELL TYPE : MAGNETIC (2)} SAMPLE SIZE : 5 | CONCENTR.: 4.2E+06 #/m
! i

SAMPLE TYPE : REGULAR REQ. CONF. : None SOLIDS : 5.2E-03 %

PROBABILITY NUWBER DENSITY GRAPH

Kame!  SI7NORREZ? 1878 BOJYD edian : 8.%ypn
4.78+86 1/nl1(100.82) Fean(nl): 1.24pn
fode at  B.75m $2.01): 1.23m
{< SCALE RANGE (pm): ADJUSTED > Conf (n1):160.80
387 ARBITARY (WIS
TFO
S 5-12-97
A2
£
5474
457
{
3'6‘/-: :
277
AET
i
sttt
BB 1 - T 7 T T 7T
8.5 1 -2 5 18 2 5 . 183 158
Size (in nicroms)
Log Scale
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GALAILI CIsS]) VERSION 4.3

(WHC PROCESS CHE

. _LABS)
NUMBER DISTRIBUTION TABLE (RANGES)
SAMPLE NAME : S97N000027 107N BOJYDS HNF-SD-WM-DP-245, REV. 0
FILE NAME  : SS7N27
DATE 12/05/1997 | ACQ. RANGE 0.5-150 | COUNTS 618902
TIME 12:34 | ACQ. MODE SAMPLE | S.N.F. 0.98
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1040 SEC | s.D.U. : 3981
CELL TYPE  : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 4.2E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. None | SOLIDS 5.2E-03 %
RANGE (microns) LOCAL (%) UNDER( %) ~CUMULATIVE-OVER( %)
0.0 - 1.0 62.62 62.62 37.38
1.0 - 2.0 26.57 89.19 10.81
2.0 ~ 3.0 4.86 94.05 5.95
3.0 - 4.0 2.92 96.97 3.03
4.0 - 5.0 1.57 98.54 1.46
5.0 - 6.0 0.68 .99.22 0.78
6.0 - 7.0 0.30 99.52 0.48
7.0 - 8.0 0.12 99.64 0.36
8.0 - 9.0 0.07 99.71 0.29
9.0 - 10.0 0.04 99.75 0.25
10.0 -  20.0 0.20 99.95 0.05
20.0 -  30.0 0.04 99.99 0.01
30.0 - 40.0 0.01 100.00 0.00
40.0 - 50.0 0.00 100.00 0.00
50.0 -~ 60.0 0.00 100.00 0.00
60.0 -  70.0 0.00 100.00 0.00
70.0 -  80.0 0.00 100.00 0.00
80.0 -  90.0 0.00 100.00 0.00
80.0 - 100.0 0.00 100.00 0.00
100.0 - 150.0 100.00 0.00

0.00
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Computerized Inspection System

GALATIT CIS]1 VERSION 4.3 (WHC PROCESS CHE]
. LABS) °

SAMPLE NAME : S97N000027 107N BOJYD6 HNF-SD-WM-DP-245, REV. 0

FILE NAME : S97N27

DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 618902

TIME : 12:34 | ACQ. MODE  : SAMPLE | S.N.F. : 0.98
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1040 SEC | s.D.U. : 3981

CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 4.2E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 5.2E-03 %

PROBABILITY WOLIME DENSITY GRAPH

Nane: SO7NOOOBZ? 167N BOJYDG Kadian @ 18.63pn
5.2E-85 cc/nl(188.81) Hean(nv): 2.87m Bean(wm): 18.39n
Mode at  37.84 pn SD.twd: 28B4 S.D.(m): 11.85mm
<{{ SCALE RANGE (pw): ADJUSTED »» Conf (we)1109.08 »
bl A
Sk 1
W'} PRBITRARY
BN TS
| o o
m—! 5-12-97 i
5487 -
387~
247
8.8« HTTTIT
8.5 1 2 5 18 o] L) 188 158
: Size (in nicrons)
Log Scale
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GALAI CIS1 VERSION 4.3 (WHC PROCESS CHE

. LABS)
VOLUME DISTRIBUTION TABLE (RANGES)
SAMPLE NAME : S97N000027 107N BOJYDS HNF-SD-WM-DP-245, REV. 0
FILE NAME  : S97N27
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 618902
TIME : 12:34 | ACQ. MODE  : SAMPLE | S.N.F. : 0.98
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1040 SEC { s.D.U. : 3981
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : S | CONCENTR.: 4.2E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 5.2E~03 %
RANGE (microns) LOCAL (%) UNDER (%) -CUMULATIVE-OVER (%)
0.0 - 1.0 1.12 1.12 98.88
1.0 - 2.0 3.03 4.15 95.85
2.0 - 3.0 3.18 7.34 92.66
3.0 - 4.0 5.24 12.58 87.42
4.0 - 5.0 5.94 18.51 81.49
5.0 - 6.0 4,71 23.22 76.78
6.0 ~ 7.0 3.40 26.63 73.37
7.0 - 8.0 2.07 28.70 71.30
8.0 - 9.0 1.87 30.57 69.43
9.0 - 10.0 1.53 32.10 67.90
10.0 -  20.0 23.17 55.28 44.72
20.0 - 30.0 23.56 78.84 21.16
30.0 - 40.0 20.69 939.52 0.48
40.0 -  50.0 0.48 100.00 0.00
50.0 - . 60.0 0.00 100.00 0.00
60.0 - 70.0 0.00 100.00 0.00
70.0 -  80.0 0.00 100.00 0.00
80.0 - 80.0 0.00 100.00 0.00
90.0 - 100.0 0.00 100.00 . 0.00
100.0 - 150.0 0.00 100.00 6.00
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HNF-SD-WM-DP-245, REV. 0

8C510-PCS97-011

Attachment IV

SAMPLE S97N000039 (BOJYD7) PARTICLE SIZE DISTRIBUTION RESULTS

Consisting of 5 Pages including the cover page
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GALAIL CIsSl VERSION 4.3 (WHC PROCESS CHE!
- LABS)
SAMPLE NAME : S97N000039 107N BoJyp7  HNF-SD-WM-DP-245, REV. 0
FILE NAME  : S97N39
DATE : 12/05/1997 | ACQ. RANGE 0.5-150 COUNTS  : 403722
TIME : 12:13 | ACQ. MODE SAMPLE" S.N.F. : 0.84
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1000 SEC | S.D.U. : 3177 :
CELL TYPE  : MAGNETIC (2)| SAMPLE SIZE : 5 CONCENTR.: 3.7E+06 #/ml
SAMPLE TYPE : REGULAR | REQ. CONF. None SOLIDS : 1.3E-02 %
PROBABILITY NUBER DENSITY GRAPK
Nane: SI7NBAOB3II 187N BOJYD? Median @ 1.13pm
3.75+06 ¥/n](108.84) Fean(n]): 1.67pm
Mole st  B.75 pm $.D0.(al): 1.79m
{{ SCALE RANGE (pw): ADJUSTED » Conf (n1):100.88 «
I peammeary
’ ONITS 7
447 5
St T
4974
sz
: '/.J[
2/.8‘/.4l
yavh
|
&3
Bt
BBt Y 7T T 1T ]
8.5 28 ) 188 158
Size (in microns)
Log Scale
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GALAYT CISIl VERSION 4 .3 (WHC PROCESS CHE

. LABS)
EiE}DGEBESFQ DISTRIBUTION TABILE (RANGES )
SAMPLE NAME : S97N000039 107N BOJYD7 HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N39
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS  : 403722
TIME : 12:13 | ACQ. MODE : SAMPLE | S.N.F. : 0.84
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1000 SEC { $.D.U. : 3177
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5° | CONCENTR.: 3.7E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 1.3E-02 %
RANGE (microns) LOCAL (%) UNDER( %) -CUMULATIVE-OVER( %)
0.0 - 1.0 43.79 43.79 56.21
1.0 - 2.0 33.89 77.68 22.32
2.0 - 3.0 9.38 : 87.06 12.94
3.0 - 4.0 6.13 93.18 6.82
4.0 - 5.0 3.59 96.78 3.22
5.0 - 6.0 1.46 - 98.23 1.77
6.0 - 7.0 0.58 98.82 1.18
7.0 - 8.0 0.27 99.08 0.92
8.0 - 9.0 0.17 99.25 0.75
9.0 - 10.0 0.12 99.38 0.62
10.0 -  20.0 0.51 99.88 0.12
20.0 - 30.0 0.09 99.97 0.03
30.0 -  40.0 0.01 99.99 0.01
40.0 -~ 50.0 0.01 ~100.00 0.00
50.0 -  60.0 0.60 100.00 0.00
60.0 ~ 70.0 0.00 100.00 0.00
70.0 - 80.0 0.00 100.00 0.00
80.0 -  90.0 8.00 100.00 0.00
90.0 - 100.0 0.00 100.00 . 0.00

100.0 - 150.0 0.00 100.00 0.00
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G A L. A& X

Computerized Inspection System

— C X s - 1

GALAY CIS1I VERSION 4.3 (WHC i?f{C)CZEZESESI CHE
. _LABS) 2
HNF-SD-WM-DP-245, REV. 0
SAMPLE NAME : S97N000039 107N BOJYD7
FILE NAME : S97N39
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 403722
TIME 2 12:13 } ACQ. MODE : SAMPLE } S.N.F. : 0.84
CONF1IG. : 1 (0.7 S1) | ACQ. TIME : 1000 SEC { S.D.U. : 3177
CELL TYPE : MAGNETIC (2)]| SAMPLE SIZE : 5 | CONCENTR.: 3.7E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. : None { SOLIDS : 1.3E-02 %
PROBABILITY WOLIHE DENSITY GRAPH
Name: SI7NOOGEDY 167N BOJYDT7 Median | 22.62pm
1.3E-84 co/nl(189.67) Fean(nv): 4.Bm Mean(un): 29.62pm
Fode at  45.76 S.0.(w): Z2.99m $.0.(wm): 24.3m
{{ SCALE RANGE (pn): ABJUSTED >> Conf (wn):180.08 %
ZAV_]QQ ITRARY
B
W UNTTS I
S T
5 i
437 i Tk
]
25 r
; z-{
Z17A
Aet7
fr
8.8 ~ T ] 1]
8.5 1 2 S 18 28 3 188 158
Size (in microms)
Llog Scale



GALAT CIS1l VERSION 4.3 (WHC PROCESS CHE
. LABS)
VOLUME DISTRIBUTION TABLE (RANGES )

SAMPLE NAME : S97N000039 107N BOJYD? HNF-SD-WM-DP-245, REV. 0
FILE NAME  : S97N39
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 403722
PIME : 12:13 | ACO. MODE : SAMPLE [ S.N.F. : 0.84
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1000 SEC | §.D.U. : 3177
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 3.7E+06 #/m
SAMPLE TYPE : REGULAR | REQ. CONF. : None | SOLIDS : 1.3E-02 &
RANGE (microns) LOCAL (%) UNDER( % ) ~-CUMULATIVE-OVER (%)
0.0 - 1.0 0.28 0.28 99.72
1.0 - 2.0 1.46 1.74 98.26
2.0 - 3.0 2.17 3.90. 96.10
3.0 - 4.0 3.92 7.82 © 92.18
4.0 - 5.0 4.77 12.59 87.41
5.0 - 6.0 3.53 16.12 83.88
6.0 - 7.0. 2.36 18.48 81.52
7.0 - 8.0 1.64 20.12 79.88
8.0 - 9.0 1.51 21.63 78.37
9.0 - 10.0 1.59 23.23 76.77
10.0 -  20.0 20.87 44.10 55.90
20.0 -  30.0 18.38 62.48 37.52
30.0 - 40.0 8.08 70.56 © 29.44
40.0 - 50.0 12.83 83.38 16.62
50.0 - 60.0 3.41 86.79 13.21
60.0 -  70.0 5.05 91.84 8.16
70.0 - 80.0 2.02 93.87 6.13
80.0 -  90.0 0.80 94.67 5.33
90.0 - 100.0 5.33 100.00 . 0.00
100.0 - 150.0 0.00 100.00 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

Consisting of 5 Pages including the cover page
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GALATL CIsS1 VERSION 4 .3 (WHC

PROCESS CHE

. _LABS)

: 600370

: 0.85

: 3675

: 2.9E+06 #/n

1,5E-02 %

SFP 5 14797
23 -SD-WM-DP-
SAMPLE NAME : S97NQ00053 107N BOJYDS HNF-SD-WM-DP-245, REV. 0
FILE NAME  : SY7N53
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS
TIME : 12:53 { ACQ. MODE  : SAMPLE® { S.N.F.
CONFIG. : 1 (0.7 §1) | ACQ. TIME : 1277 SEC | s.p.u.
CELL TYPE  : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR
SAMPLE TYPE : REGULAR | REQ. CONF. : None | soLIDS
PROBABILITY NMBER DENSITY GRAPH )
Nane: SI7NGOROGT 187N BOJYDS Bedian : 1.1Bpm
2.98+85 $/n1€190.02) Kean(nl): 1.58pm
Fode at 8.5 S.h.(al): 1.72mm
{C SCALE RAGE (pw): ABJUSIED » Conf (n]):108.08 «
H rREITRARY TS
&Bf‘
&4 T
A7
A7
5=
f
m-f
247~
474
BT
B8t T T T T T
8.5 i 2 5 16 ) 188 158
Size (in microns)
Log Scale
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GALAYL CIS1 VERSION 4 .3 (WHC PROCESS CHE

. LABS)
NUMBER DISTRIBUTION TABLE (RANGES)
E)

SAMPLE NAME : S97N0000%5 1078 Bojyps  HNF-SD-WM-DP-245, REV.0
FILE NAME  : SS7N53

DATE : 12/05/1997 | ACQ. RANGE : 0.5-15D ] COUNTS : 600370
TIME : 12:53 | ACQ. MODE : SAMPLE | S.N.F. : 0.85
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1277 SEC | 5.D.U. : 3675
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 2.9E+06 #/m
SAMPLE TYPE. : REGULAR | REQ. CONF. : None | SOLIDS : 1.5E-02 %
RANGE (microns) LOCAL (%) UNDER( % ) ~-CUMULATIVE-OVER( %)
0.0 - 1.0 45.15 45.15 54.85
1.0 - 2.0 34.13 79.28 20.72
2.0 - 3.0 9.38 ‘ 88.67 11.33
3.0 - 4.0 5.58 94.25 5.75
4.0 - 5.0 3.17 97.42 2.58
5.0 - 6.0 1.34 .98.76 1.24
6.0 - 7.0 0.51 99.27 0.73
7.0 - 8.0 0.19 99.46 0.54
§.0 - 9.0 0.11 99.58 0.42
9.0 - 10.0 0.08 99.65 0.35
10.0 -  20.0 0.26 99.91 0.09
20.0 - 30.0 0.05 99.96 0.04
30.0 -  40.0 0.02 99.98 0.02
40.0 - 50.0 0.01 959.99 0.01
50.0 - 60.0 0.00 95.99 0.01
60.0 - 70.0 0.00 100.00 0.00
70.0 -  80.0 ©0.00 100.00 0.00
80.0 - 90.0 0.00 100.00 v 0.00
90.0 ~ 100.0 0.00 100.00 . 0.00
100.0 - 150.0 0.00 100.00 0.00
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Computerized Inspection System

GALAI CIS1 VERSION 4 .3 (WHC PROCESS CHE
. LABS) -

33 ﬂ§W97 P
SAMPLE NAME : S97N0000Q53" 10/7N BOJYDS HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N53
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 600370
TIME : 12:53 | ACQ. MODE : SAMPLE ] S.N.F. : 0.85
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1277 SEC | S.D.U. : 3675
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 2.9E+06 #/n

| !

SAMPLE TYPE : REGULAR REQ. CONF. : None SOLIDS : 1.5E-02 %

PROBABILITY VOLIME DENSITY GRAPH

Name: S97NEOPOS3 187N BOJYDS Median : 54.76pm
{.52-84 co/nl(188.82) Rean(ng): 4.5pn Beanl(un): 62.87m
Yode at 118,40 pm $.D.tnv): 3.43m $.D.(m): 43,23
{K SCALE RAXGE (pm}: ADJUSTED ) Cond (w1} :108.88 2
.848’/.*] ‘ ) r

}4§1 ARBITRARY
QTS L
L67 5-12-97

AL
8.5 i 2 5 10 28 ‘9 188 {58
8ize (in nicrons)

log Scale
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GALAT CITIS1 VERSION 4 .3 (WHC PROCESS CHES

T LABS)
VOLUME DISTRIBUTION TABLE (RANGES)
SAMPLE NAME : SS7NO000SS 104% BOJYDS HNF-SD-WM-DP-245, REV. 0
FILE NAME : S97N53
DATE : 12/05/1997 | ACQ. RANGE : 0.5-150 | COUNTS : 600370
TIME : 12:53 | ACQ. MODE : SAMPLE | S.N.F. : 0.85
CONFIG. : 1 (0.7 S1) | ACQ. TIME : 1277 SEC | 8.D.U. : 3675
CELL TYPE : MAGNETIC (2)| SAMPLE SIZE : 5 | CONCENTR.: 2.SE+06 #/m]
SAMPLE TYPE : REGULAR | REQ. CONF. : None - | SOLIDS : 1.5E-02 %
RANGE (microns) LOCAL (%) UNDER( %) -CUMULATIVE-OVER($)
0.0 - 1.0 0.20 0.20 99.80
1.0 - 2.0 1.06 1.27 98.73
2.0 - 3.0 1.52 2.78 97.22
3.0 - 4.0 2.54 5.33 94.67
4.0 - 5.0 2.98 8.31 91.69
5.0 - 6.0 2.30 10.62 89.38
6.0 - 7.0 1.46 12.08 87.92
7.0 - 8.0 0.84 12.92 87.08
8.0 - 9.0 0.74 13.66 86.34
9.0 - 10.0 0.69 14.35 85.65
10.0 - 20.0 7.74 22.10 77.90
20.0 -  30.0 7.77 29.87 70.13
30.0 - 40.0 6.29 36.16 63.84
40.0 -  50.0 9.48 45.64 54.36
50.0 - 60.0 7.35 52.99 47.01
60.0 - 70.0 6.66 59.66 . 40.34
70.0 - 80.0 5.46 65.12 34.88
80.0 -  90.0 5.456 70.58 29.42
90.0 - 100.0 4.84 75.42 . 24.58
100.0 - 150.0 24.58 100.00 0.00
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DSIRXOCD +47  TFo

S04 7
fest number : 010 . HNF-SD-WM-DP-245, REV. 0
Operator  : Jvc
Sensor : KE4S Beas. systes @ (V20
{Tau : 100% 1D : 1008
Factor & @ 0.800 Factor ¥ o 3.000  Gap: 0.000 xe

Data stored in file C:\HAREE\SS7N47 207

Segaent nuzber 1 of type "Tav/D” is defived as :
D from 0.000 to 300.0 /s in 3.00 iz at'25.0xC.
Area is 831.4 Pa/s

200 steps are defined, 200 are actually present.

Spparent viscosity:
Eta(ninj=0.000 Etafzaz)=418.3 Etaw=31.67 8(8-1)=46.26

Point  D[1/s) Tav{Pa) Tta{aPas) {[rin] Jerplal}
1 0.000 0.013 0,000 0.00 AN
2 0.23% 0.077 327.500 0.02 R
3 L6t 0.611 418.300 0.03 21.8
& 2664 0.78% 294.600 0.04 2.8
5 3.866 4.852 220.500 0.05 2.1
6 5.117 0.858 167.600 0.06 2.8
T .53 0.914 121.200 0.09 21.9
8 8.700 0.856 98.430 0.1 2.8
§ 9.983 0.858 §6.820 0.11 21,1
10 12.240 1.207 98.580 0.14 21.8
11 13.440 1.180 86.330 0.18 21.8
12 14,730 * 1310 92.9%0 0.16 2.7
13 15.900 1.160 72.840 0.17 21.1
14 18.820 1.538 83.930 0.20 28.0
13 18.570 1.25¢4 64.090 0.21 . 20.1
16 20.700 1.238 59.680 0.22 21.8
17 21.950 1.148 52.310 0.23 0.8
18 24.340 1.168 47.980 0.26 2.2
18 25.540 1.241 48.530 0.21 7.8
20 28.720 1,384 50.680 0.28 2.9
2 21.910 1.293 46.320 0.28 2.3
22 28.720 1.333 44,870 0.30 21.8
23 30.650 1.345 43.890 0.32 2.9
4 33,180 BRIy 42.68¢0 0.34 28.0
25 34,460 1.478 42,830 0.36 7.3
26 35.630 1451 40718 0.37 28.9
21 37.98%0 1.556 40.880 0.39 1.9
28 39.100 . 1.537 38.300 0.40 0.4
29 40.210 2.380 59.090 0.42 21.9
KL L) 1.816 43.810 0.43 - 2.8
31 43,990 1.783 39.850 0.45 21.8
32 45.110 1.597 35.390 0.48 2.8
33 45.330 1.587 34.260 . 0.48 28.0
M 47518 1.627 34.240 0.49 26.1
35 49,850 1.675 33.5%0 8.51 28.1
36 51.030 1.625 31.850 .52 28.9
31 52.200 1.750 33.530 0.53 21.8
38 53.520 2.015 37.650 0.55 7.9
39 55.870 - 2.042 36.580 0.57 21.9
40 57.040 1.900 33.320 0.58 21.9
4 58210 1.801 30.940 0.59 21.8

2 60.510 1.848 30.540 0.62 2.8 v



Iy
48

49
50

51
52
53
54
55
56
51
58
5
60
61
62
§3
64

3
67
68
68
70
n
72
IE]
i
4]
%
1
78
79
8
81
82
83
84
8%
86
87
88

90
91
82
L]
8
95
%
9
- 98
98
160
101
102
103
104
105
106
101
108

£8.0510
67.740
68.510

70.090
72,430

73.750
74.930
76.100
18.450
79.520
80.780
83.280
84.460
85.630
86.800
85.150
90.320
91.500
92.670
§5.160
98.330
97.510
98.680
101.000
102.200
103.400
105.800
107.000
108.200
109.400
111.700
112.900
114.200
115.400
117.700
118.900
120.100
121.300
123.600
124.900
126.100
128.400
128,800
130.800
132.000
134.500
135.600

136.800

138.000
140.300
141.500
12.700
143.800
146.300
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2,051
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2.346
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2.252
2.213
2.164
2.138
2,325
2.256
2.308
2.431
2.368
2.504
2.354
2.332
2.350

e e

12,515

2.389
2.312
2.406

© 2.3

2.452
2.401
2.410
2.43%
2.652
2.604
2.510
2.501
2,585
2.956
2.14
3.021
2.65%0
2.556
2.458
2.601
2.753
2.

2.813 -

2.848
2.904
2,785
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2.882
2.860
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28.1
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28.3
28.3
8.0
28.1
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184200
165.409
166.600
169.100
170.200
171.400
172.600
174.900
176.100
177.300
179.700
180.500
182.100
183.300
185.600
138800
188.000
189. 100
191.600
192.800
194.060
195.200
197.500
198.700
200.000
202.300
203.500
204.700
205.500
208.200
209.400
210.600
211.900
214.200
215.400
216.500
217.700
220.100
221.400
222.600
224.900
226.100
227.300
228.400
230.900
232.100
233.300
234.500
236.500
238.000
239.100
240.300
242.500
244.000
245.100
247.500
248.600
249.500
251.000
253.500
254.700
255.300
257,000

3.463
3.047
4.310
3.4712
3.110
3.021
3.028
3.101
3.083
3.054
3.121
3.187
3.159
3.197
3.1838
3.200
3.249
3.218
3.241
3.208
3.244
3.303
3.338
3.330
3.352
3,365

*3.433

3.528
3.565
3.557
3.484
3.831
3.133
3.482
3.502
3.445
3.228
3.562
3.851
3.715
3.755
3.768
4.300
3.81
3.855
3.834
4.001
3.665
3.648
3.696
3.614
3.648
3.121
3.7141
3.142
3.812
3.828
3.768
3.866
3.0l
3.8712
3.756

20,848
18.282
25.480
20.400
18.150
17.810
17.210
17.510
17450
16.980
17.260
17.500
17.240
17.220
17680
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
16.930
16.500
17.140
17.430
16.210
16.170
15.820
14.660
16.080
16.400
16.510
16.610
16.580
18.820
16.500
16.610
16.440
17,070
15.480
15.340
15.460
15.280
15.030
15.250
15.260
15.120
15.330
15.330
15.010
15.250
15.360
15.140
14.620
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111
178
79
180
181
182
183
184
185
186
187
188
189
150
191
182
193
184
195
196
197
198
199
200

283.080
265,400
266.560
261.7%0
210.000
271,300
272.500
213.760
276.100
217.200
218.400
279.600
282.000
283.200
284,300
285.500
287.900
288,100
280.200
292.700
293.800
295.000
286.200
298.500

1. 870
14.9%
15.050
14.730
14.840
1470
14.780
15.470
15.870
15.830
16.410
15.700
16.000
15.840
16.250
16.040
15.660
15.530
15.710
15.540
15.370
15.210
15.370
14.950

o
[ IR RNy 7 AR UL AN
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2.0
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2.1
28.3
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Segpert nusber 7 of type Ten/D' is defized as -

D fron 300.0 to 8.000 1/s in 3.00 kin at 25.0C. HNF-SD-WM-DP-245, REV. 0

Ares is 848.6 Fa/s
200 steps are defined, 200 are actually present.

pparent viscosity:
Eta(nin)=14.88 Eta(pax)=441.5 ttar28.18 5(2-1)=38.62

Point D{l/s) TaufPa} EtaluPas) t{nin] Terp(xC]

1 300.000 {.681 15.840 3.00 28.1
2 289.700 4.918 16.410 3.02 28.3
3 298.300 5.039 16.890 3.03 28.2
4 297.200 4.912 15.539 3.04 28.4
5 286.000 4.862 16.420 3.05 2.2
6 284700 4.722 " 16.020 3.47 1.8
T 292.400 4434 15.170 3.08 28.0
8 281.100 4.386 15.070 3.10 28.0
$  280.000 4.830 15.650 3.1 28.1
10 288.800 5.572 19.290 3.12 28.4
11 286.400 4.338 15.140 3.15 28.2
12 285.300 4.302 15.080 3.16 8.0
13 284.200 {.241 14,820 3.17 2.2
14 281.800 424 15.060 3.20 2.2
15 280.500 4.207 15.000 3. 28.2
16 279.300 4.166 14.910 3.22 28.4
17 278.200 4,177 15.020 3.23 28.2
18 275.800 4.142 15.020 3.26 28.5
19 274600 - 4.108 - 14.860 3.21 28.3
20 273.500 4.103 15.000 3.28 8.4
21 272.300 4.068 14.840 3.28 28.4
22 269.500 4.181 15.500 3.32 28.3
23 268.600 4.285 15.850 3.33 28.3
24 267.400 4.313 16.130 3.34 28.2
25 266.300 4.318 16.220 3.35 21.8
26 263.900 4.218 15.930 3.31 28.3
21 262.800 4,263 16.230 3.39 8.4
28 261.600 3.987 15.280 3.40 28.2
28 258.100 3.956 15.210 3.42 28.3
3 257.900 3.8 15.180 3.43 28.3
31 256.700 3.870 15.070 3.48 28.2
32 255.600 3.B58 15.100 3.46 2.5
33 253.200 3.821- 15.090 3.48 2.3
34 282.100 3.798 15.070 3.48 28.5
3% 250.700 3.148 14.950 3.51 28.4
36 249.600 3.13 14.880 3.52 28.0
31 2471.200 3.815 15.430 3.4 28.2
38 246.000 3.812 15.480 3.5 28.3
38 244.800 3.788 15.520 3.57 28.8
40 243.700 3.775 15.480 3.58 2.2
41 241.300 3.718 15.630 3.60 28.3
42 240.100 3.750 . 15.620 3.61 2.8
43 238.000 3.668 15.350 3.62 2.1
44 236.500 3.602 15.230 3.65 28.2
4§ 235.300 3.763 15.980 3.66 28.4
46 234.200 3.883 16.450 3.67 28.0
47 233.000 3.700 15.880 3.68 8.4
48 230.800 3.617 15.880 3.1 28.3
48 228.300 3.818 15.350 3.12 21.9
50 2268.200 3.567 15.590 3.13 28.1
51 227.000 3.605 15.880 3.4 281 e
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28.1
28.0
28.5
2.1
8.1
28.3
2.1
28.2

28.2°

2.1
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28.2
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28.2
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28.3
28.1
28.1
28.1
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28.3
28.4
28.3
8.4
28.4
28.2
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i 1Ll vy L.owwv

<

2oL 250 RO 3
122 119.900 2458 w48 2.1
23 1750 243 NN 45 2.4 HNF-SD-WM-DP-245, REV. 0
{5 16300 240 R I %3
125 15000 2392 w80 486 %2
16 U390 2.452 s 4 2.2
7L 2347 W00 490 2.4
8 10500 2.304 .86 49 2.1
19 108200 2,348 WH0 AR 8.2
130 108100 2.300 20 4.9 2.0
131 105,600 2.267 2410 1.9 2%.3
W40 2.247 wEs 49 8.2
133103200 2.2 wWen 498 2.2
134 100500 2212 290 5.01 2.2
135 99.110  2.181 A8 5.0 2.4
136 98.50  2.153 .80 5.03 2.2
19930 2.149 2,00  5.04 2.0
18 9810 2.136 250 5.06 28.3
39 B0 2147 2,910 5.08 2.3
O 250 2.140 23,030  5.09 8.1
WS40 2115 8140 500 28.0
2 89.000  2.066 820 5.0 2.3
u3 BL.E0 202 23.000 544 %.2
W4 88510 2.015 820 515 2%.0
U5 85340 2048 23.90  5.16 2.2
U6 82.990  2.085 .13 5.8 2.8
W BLBN L% U1 520 2.1
U8 80650  1.915 B0 5.2 2.1
MY 78300 1885 U000 523 2.1
150 77130 1.683 U420 su 2.1
151 7T5.880  1.903 25090 5.2 2.2
52 6% 1839 ws 57 2.2
153 72290 1810 .00 5.2 2%.2
B4 TL10 187 6.430 5.3 2.2
356390 1799 B0 53 2.2
156 6870 LI67 6.0 5.3 2.2
157 66.280  1.808 W80 5.3 2.2
158 65100 1814 w80 5.3 8.2
189 63.9%0 L4t 820 5.3 2.3
160 62760 L1731 2580 5.3 2.3
81 60410 1787 B0 54l 2.2
62 5240 1.9% 3.60  5.42 28.1
163 58.080 1767 040 5.43 28.1
160 55510 L.GI7 .10 5.46 2.1
165 54400 1.561 .00 547 28.3
165 53.20 L5 2000 548 28.2
167 52050 1.5 8210 5.4 %.2.
168 43710 148l 8.7 5.2 8.3
19 48.5%0  1.458 .00  5.53 2.1
70 41360 1442 W40 55 .1
46190 1462 W60 5.5 2.3
2 4300 146 38560 5.5 28.2
13 4250  1.08 166.100 5.5 2.2
/TR IR 100100 5.80 2.0
U5 40220 2108 - 5.30 5.6l 28.1
16 380 1542 0760 5.8 2.2
M1 O3.680 1436 280 5.65 2.1
18 B 158 £50 5.6 28.1
8 3.9 1552 4.050  5.68 2.1
180 31.820 1.663 52.270 5.70 28.1 Y1
181 30650 1478 8.7 50 2.2
182 284710 1.276 2990 5M 2.2



185 24.2%0 1,138 48,820 s 8.2
186 23.010 1.138 43480 5.78 8.2
187 21.750 1LY 51,309 5.80 8.1 HNF.SD-WM-DP-2451 REV. 0
188 20.560 1.085 53.280 5.81 8.1
188 18.190 1.0 58.820 5.83 8.1
98¢ 17.020 1.073 63.010 5.8 28.1
181 15.850 1.052 66.350 5.66 28.1
192 13.410 0.885 73.180 5.88 2.1
193 12.2%0 1.015 82.890 5.89 2.1
194 11.000 - 0.943 . 86.280 5.90 28.1
195 9.7%0 0.932 $5.190 5.92 28.1
198" 7.419 0.880 118.600 5.94 28.1
187 6.261 0.842 134.500 5.95 28.1
198 4.861 0.789 158.800 5.96 2.1
199 3.851 0.742 182.800 5.98 28.1
00 1.348 0.58 441.500 6.00 2.1
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Attachment VII

SAMPLE S97N000027 (BOJYD6) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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SV Iosn 27 TFe HNF-SD-WM-DP-245, REV. 0

557
T ERAR Meas. systea : CV20
$¥an o 100X D : 100%
Factor & ¢ 0.800 Factor ¥ T 3.000  gap : 0.000 30

Data stored in file C:\HAATE\SS7H27.ROT

Segeent nmmber | of type “Tau/D” is defined as :
D from 0.000 to 300.0 i/s in 3.00 nin at 25.0xC.
irea is 697.3 Pa/s

200 steps are defined, 200 are sctualiy present.

ipparent viscosity:
Eta(zin)=0.000 Bta(max)=1736 Etas=42.23 s{n-1)=138.3

Point  D{1/s) Tau[Pa] Eta{ePas) t[zin) Terp[xC]

1 0.000 0.283 0.000 0.00 2.8
20210 0.365 1736.000 0.0 5.9
31476 0.945 840200 0.03 2.9
L2678 1.23 43700 0.04 %.9
5 3.85% 147 38290 0.05 2%.0
§ 5.121 1.525 W40 0.06 2.9
T 1546 1.534 203300 0.09 2.0
3 8.803 1.594 181,100 . 0.10 2.9
9 9.941 1.547 135600 0.1 2.0
018170 1.582 HLT00 0.12 2.0
11 13610  1.565 5000 0.15 2.0
12 15.010 1.531 102000 0.1 2.9
1 16.210 1.548 $5.180 0.17 %.0
TRV 1.585 90.30 .19 5.9
15 19.800 1.543 780 0 26.0
15 2.0 1.56¢ 14.450 0.22 2.0
1T 22.250 1.568 70.470 0.3 %1
W 28450 1563 §6.640  0.25 2.0
19 25.880 1.591 51,480 0.2 2%.0
2020120 1.6%0 §2.3% 0.28 2.0
2 28.480 1124 §0.600  0.28 2.0
230,110 1644 54.590 0.3 2.0
% 30.940 1.621 52.410 0.32 2.0
o8 1.628 50.510 0.3 2.2
% 34750 1.648 4.3 0.3% 2.1
% 35.870 1745 48.580 0.37 %.1
27 37.100 1.692 (5.60  0.38 %.1
B 38.30 1.68 43.880 0.40 / 2.1
29 40.750 1.598 41.660 0.42 2%.1
30 41940 1.688 - - 40.500 0.43 26.1
i 43110 LI . 3480 0.44 %.1
2 45.450 1923 .81 0.47 26.0
B 46630 1784 3.270 0.48 %.2
347950 1.753 36.560 0.49 %.1
B 49.120 1973 .09 0.5 2.3
3% 51470 1.7%6 34.520 0.53 2.1
I 52.640 1.778 BIN0 0.5 %.1
B 53610 . 1768 33.230 0.5 %.1
¥ 54990 1.672 30.410 0.56 2.1
0 57.330 1783 31.280 0.59 %.1
4l 58,800 1.947 33.230 0.80 2.1 79
258780 1.864 31.180 0.61 %.1
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94.280
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97.800
93,070
100.300
162.600
103.800
105.000
106.200
108.600
109.800
111.000
113.300
114.500
115.700
116.900
118.200
120.500
121.700
122.900
125.200
126.400
121.600
128.800
131.300
132.400
133.600
135.900
137.160
138.300
38.400
141,800
143.100
144,300
145,500
147.800
149.000
150.300
151,400
153.800
155.000
1§6.200
158.500
158.70

i.ce
1.§73
1.871
1.887
1.89%
1.930
1.919
1.939
1.946
1.969
1.975
1.984
1.988
2,022
2.008
2.015
2.02
2.032
2.070
2.083
2.082
2.076
2,088
2.079
2.138
2.139
.14
2.13
2.162
2.145
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2.178
2.1713
2.1
2.118
2.182
2.230
2.212
2.221
2.225
2.260
2.243
2333
2.276
2.204
2.2
2.304
2.291
2.310
2.387
2.345
2,342
2.331
2.353
2.311
2.313
2.376
2.388
2.481
2.482
2.423
2.435
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171
178
178
180
181
182
182
184
185
188
187
is8
189
130
181
182
193
94
195
196
187
198
199
200

263.200
264.500
266.800
268.000
269.100
271.500
212.700
213.900
275.100
217.600
218.760
279.800
281.000
283.400
284.700
285.800
287.000
283. 400
290.500
291.700
284,100
285.300
296.500
297.700

3.020
3.008
3.020
3.003
3.009
3.128
3.079

3.075.

3.064
3.084
3.213
3.219
3.112
3.081
3.123
3.238
3.183
3.128
3.128
3.148
3.1m
3.162
3.221
3.193

1147
11310
11.320
1.0
11.180
11.510
11.280
11.230
11.140
11110
11.538
11.500
11.070
10.870
10.970
11.320
10.880
19.810
10.770
10.800
10.780
10.710
10.860
10.730

2.8%
2.86
2.68
2.69
2.70
2.13
2.1
2.7%
2.78
2.18
2.80
2.81
2.82
2.85
2.88
2.81
2.8
2.91
2.92
2.93
2.9%
2.81
2.98
2.99
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Segzent cusber 2 of type "Tau/D" is defized és ©
D fron 300.0 te 0.000 i/s in 3.00 win at £5.0xC. HNF-SD-WM-DP-245, REV. 0
kres is 647.8 Pa/s s f

200 steps are defined, 200 are actually presest.

tpparent viscosity:
Tta(rin)=10.61 Eta{nax)=580.3 Etasc26.55 8{n-1)=48.51

Point D[1/s] Tau{Pa) Eta{aPas] t{nin} TerpfsC}

{289.400  3.281 0.30 3.0 %.5
2 299.500 3.200 10.680 3.02 26.6
3 258.400 3.172 10.630 3,03 26.%
4 287.300 3.155 10.610 3.04 26.6
5 296.000 3.365 11.370 3.05 26.6
B 204600  3.400 1530 3.06 2.6
120400 3122 10,610 3.09 2.6
B 281300  3.099 060 310 2.6
§ 280100 3.088 10,60 311 %6
0 8190 3.08 10760 3.14 2.5
1 26.600 3065 10700 315 %.6
1 25.30 3059 10720 346 2.4
13284200 3.058 10760 30 2.7
U 2180 312 0080 3.0 2.6
15 280600 3.0 1080 3.2 2.5
1§ 29500 3.02 10810 32 2.6
1 78300 3.089 i i 2.7
18 26.000  3.085 .00 3.5 %.3
19 204.600  *3.054 TR Y| 2.5
0 7350 297 10850 3.8 %.6
2 212300 2.966 10.80 3.9 %.5
2 29.900  3.060 WM 33 2.6
B 28800 3.048 a0 a3 2.8
1.0 2.989 TR Y .Y
2% - 265.200 2,944 .10 3.3 2.6
2 263.900  2.956 A 2.6
N %2800 2970 L4 3.3 %.7
8 261600  2.904 10100 840 %4
2 259200  2.899 TR Y 2.5
W 258.100 2,807 1230 343 %.6
31 256.900  2.896 120 345 2.4
2 26.000  2.852 150 3.4 %.5
3 253200  2.849 U250 3.48 %.7
M252.000 2,863 130 349 %.4
B 250.900 2831 1280 3.5 %.1
% 9700 2.811 1U.260  3.52 2.1
N 241400 2.796 1300 354 2.6
B 6200 2,813 140 355 2.6
39 25.000  2.604 L0 356 %.6
0 242500 2,781 wAN R 2.8
04130 2715 1500 360 2.6
20U 2,782 150 36l %.6
3238100 2,757 150 36 %5
42700 273 1560 365 %.3
5135500 2728 1560 366 .5
o200 2112 1560 3.7 %.7
0 233.00  2.698 1580 3.68 2.3
B 23060 212 Wi am %.6
4 29500  2.688 Wan am 2.1
50 28,30 2,673 TR TR %4
51 221,200 2,660 1120 3 %5 83
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L1
186
187
188
189
190
181
192
183
194
185
136
197
198
198
200

24,7280
23,020
21.860
19.530
18.330
17.140
15.870
13.470
12.310
11.090
8.841
1.511
6.248
5.098
3.910
1.417

1.268
1.263
1.243
1.224
1.208
1.188
1.176
1.148
1.131
1117
1.107
1.060
1.040
1.010
0.978
0.837

52.240
54870
56.870
62.680
85.780
68.210
14.060
85.280
82.310
100.700
111,300
140.000
166.500
198.100

© 250.000

580.300
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HNF-SD-WM-DP-245, REV. 0

8C510-PCS97-011

Attachment VIII

SAMPLE S97N000039 (B0OJYD7) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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bate : 05-13-1997 Testdate : 05-19-1987 HNF s

Substance  : £97n000039 -SD-WM-Dp-

Test noaber : 015 245’ REV.0
Operator @ ¢

Sensor . KB45 Keas. systex 1 CV20
Tan . 100X 4] : 100%
Factor & :  0.800 Factor X : 3,000 Gap: 0.000 m

Data stored in file C:\RAAIE\SSTR34C.ROT

Segnent nuaber 1 of type "Tau/D” is defined as :
D fros 0.000 o 300.0 18 in 3.00 win at 25.0xC.
Area is 1545 Pa/s

200 steps are defined, 200 are actvally present.

Apparent viscosity:
Eta(ain}=0.000 Eta(max)<1587 Etas§2.32 s(n-1)=177.1

Point  D{1/s} YaufPa} Eta[nPas} yinin} Terp{sl]

1 0.000 0.000 0.000 0.00 21.0
2 0.2 0.2% 1261.000  0.02 21.2
3 1481 2.318 1587.000  0.03 1.1
1289 2.83% 1056.000  0.04 21
§ 3.8 "2.978 773.300 0.05 1.2
§ 5.3 3.080 602.200 0.06 .2
71501 3.282 438.500 0.08 2.2
8 8715 3.367 386.300 0.10 2.1
3 9.878 3.475 351.8300 0.11 4.2
10 12.240 3.582 292.7100 0.14 2.2
11 13.460 3.613 268.400 0.15 2.2
12 14710 3.621 246.100 0.16 .2
13 15.910 - 3.647 228.200 0.17 1.2
14 18.280 3.682 201.300 0.20 211
15 19.580 3.724 180.200 0.2 1.3
18 20.670 3.764 182.100 0.22 2.2
17 22,060 3.788 171.700 0.23 213
18 23.210 3.1 162.500 0.24 21.2
19 25.690 3.844 149.600 0.27 213
2 26.860 3.872 144.200 0.28 2.2
21 28.020 3.930 140.300 0.28 213
2 2.870 4.020 135.500 0.30 2.2
28 30.5%0 3.975 130.100 0.32 213
U B2 4.023 121.100 0.34 2.3
% 3410 4043 117.500. 0.36 213
26 35.630 4.085 114.600 0.37 a5
21 37.980 449 103.200 0.33 21.3
% 35,100 4.147 108.100 0.40 1.3
28 40.320 4.146 102.800 0.42 21.3
30 41.500 4.156 100.200 0.43 AR
31 43.590 4.222 98.9710 . 0.4 213
32 45.160 221 §3.590 0.46 2.2
3 46.330 4.241 §.530 0.48 2.4
M 47.510 4.248 89440 0.49 IR
35 49,850 4.289 85.040 0.51 2.4
¥ 51.030 4.310 84.470 0.52 2.4
3T §2.200 4.323 82.820 0.53 2.3
¥ 53.410 4.356 81.460 0.55 2.4
39 55.87¢ 4.418 19.080 0.52 AR

0 5.0 4405 MU0 0.58 AL 90



L0 0.21V 4.410 PO

47 81140 4415 86.070 0.89 215
48 68.910 4.478 64.980 0.70 21,8
43 70.090 4.493 64.100 0.71 21.5
R T - R 0 S T o
513 . . . . -SD-WM-DP-
52 74.930 4,622 61.680 0.7 21.4 WM DP245’ REV'O
53 76.100 4.581 60.200" 0.17 218
54 718.450 4.565 58,450 0.60 21.4
55 79.620 4.567 57.360 0.51 21.3
56 80.790 4.563 56.480 0.82 2.6
57 83.280 4.59% 55.180. 0.84 21.5
58 84,460 4.635 54.880 0.86 2.4
59 85.8% 4.818 £3.870 0.47 21.6
8 56.500 4.639 53.440 0.88 2.4
61 89.150 4,669 52,370 0.90 2.4
62 90.320 1.685 51880 0.92 2.8
63 91.500 4710 51.480 0.93 2.4
B4 92.670 4.708 59,780 0.94 215
55 95.160 4949 49,880 0.96 2.4
66 96.330 L1713 49.550 0.97 2.4
67 97.510 £.794 49.160 0.99 71.8
68 98.680 4.835 49.000 1.0 2.5
§3  101.000 4.865 48.160 1.02 21.6
70 102.200 4,865 47,510 1.03 . 21.3
71 103.400 4873 47,140 1.05 2.5
12 105.900 4901 £5.290 1.07 204
73 107.000 4.916 45.930 1.08 21.6
T4 108.200  4.918 45.440 1.08 21.6
108400 4.818 4,910 L1 216
7 11L700 4.987 44,360 1.13 215
17 112.90 4,842 43.710 LU 2.5
78 114.200 | 4.988 43.500 115 2.8
19 115.400  4.98 42,800 1.7 2.5
80 117.700  5.011 42,560 1.19 2.5
81 118.800  5.032 42.320 1.20 2ns
82 120.100  5.251 £3.7% 1.21 2.5
83 120,300  5.389 4,440 1.23 2.8
84 123.700 5.100 44.240 1.2 2.5
85 124.900  5.061 40.510 1.26 2.4
3 126,100  5.060 40.120 .27 25
87 128.400  5.221 40.650 - 1.30 2.5
8 129.500  5.218 40.260 1.3 21.5
89 130.800  5.151 39.380 1.32 2.6
%0 132.000 5.117 38.750 1.3 21.5
81 13400 5.135 38.210 1.36 2.4
92 135.600 5.131 37.830 .37 2.6
-~ 83 136.800  5.13 3153 1.38 21.3
9 138.000 5117 37.520 1.3 .7
85 -140.300  5.181 37,000 1.42 2L.5
9 141.500  5.188 35.530 1.43 2.5
97 142700 5.169 3.230 1.44 2.5
98 143.800 5.173 35.960 1.45 AR
99 146.300 5.190 35.470 1.48 2.5
100 147.500  5.203 35.210 1.49 2.1
101 148.700  5.216 35.080 1.50 21.5
102 151000  5.211 34.500 1.52 2.5
103 152.200  5.247 34.480 1.53 2.5
104 153400 5255 34.260 1.55 2.5
105 154.500  5.260 34.040 1.5 2.8
106 157060  5.315 33.850 1.58 2.8
107. 158.200 5.332 3.7 1.59 0.5 91
108 150.400  5.319 33.370 1.61 2.5



117 15400 5.3 25 Le 2
113 166600  5.368 240 Le a4
I 166.900  5.405 o0 110 25 -
5 170100 5.410 W60 L7 205
' . s L1 2.8
we uan . N s aq  HINF-SD-WM-DP-245, REV. 0
18 14800 561 nat 10 206
us 176000 5.700 230 LN 206
W LN 5.5 5560 L8 2
1 179600 5.645 a4 L8l 208
122 180800  5.584 080 1.8 206
173 182.00  5.559 2050 183 26
194 18100 5.645 0820 184 206
125 185.500  5.166 3080 L8 2.6
126 186.800  5.636 Wi L8 2.0
{71 188100  5.668 20130 1.8 206
W 189.100  5.650 BE0 LR 25
‘129 191800 5564 W 193 205
130 192800 5.620 010 L8 25
31104000 5.703 0400 185 215
13 195.200 5644 BN L35 2.8
133 197500  5.105 W80 199 2.9
130 198700  5.685 860 2.00 2T
135 200000 5.728 B0 200 a1
1% 202300 5.907 %200 2.04 216
131 203500 5855 B0 2.05 217
13 204700 5.891 W 208 21.5
139 205.900  5.193 BUY 207 21
Wp 208200 5.847 BB 210 216
Wi 29400 583 7860 211 2.7
W2 200600 5.8 760 212 216
U3 211900 5.862 760 213 25
Wl 214200 6.097 BAN 215 2.5
U5 215400  5.980 76 .00 2.7
U6 EE0 597 7600 2.18 2.7
W0 5.98 7410 L1 206
MR 220.100  5.935 nawe 2.0 24
W9 A0 595 - %30 2.2 2.8
150 222600  5.978 %850 2.2 2
51 224900 5.8 660 2.2 216
52 226.100  6.031 660 2. 26
155 221.300  5.989 %350  2.98 2.6
156 28400 6.042 %450 2.3 24
(55 230.900  5.952 /60 2.2 2.6
15 23.100  6.018 B30 2.3 2.6
15T 23300  6.033 B850 2.3 28
158 23500  6.115 %080 2.3 2.6
159 236.800  6.162 %00 2.3 218
160 238.000  6.218 26.380 2.3 218
161 299100 6.187 B0 240 26
162 240.300  6.079 %290 2.4 208
163 2800 6,104 B 244 26
160 244.000  6.081 N0 2.6 2T
165 25200 6221 B30 248 28
166 2150  6.140 UB0 249 AT
161 U860 6182 W0 2.50 206
168 24980 6.1u U 258 2.9
169 251.000 6,119 UM/ 2.52 25
110 253.500  6.258 U0 255 218
U1 OB600 6,280 A0 2% 218
12 2%5.600 6261 U4 257 63 gp
73 .00 6954 W2 2.58 2.6



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

178 - 265.400 6.32% 23.830 2.61 .
179 266.500 6.402 24.020 2.88 21.6
180 267.700 6.326 23.630 2.59 1.8
181 270.100 6.398 23.680 2.1 1
182 271.300 6.384 23.530 2.13 21.6
183 272.600 6.427 23.580 2.4 21.5
184 273.700 8.440 23.530 2.75 211
185 216.100 6.458 23.380 .M 2.1
186 277.300 6.421 23.180 2.78 2.6
187 278400 6.432 23.100 2.80 21.8
188 279.600 6.414 22.840 2.81 2.6
189 282.000 6.462 22.920 2.83 21.8
130 283.100 6.426 22.880 2.84 21.8
191 284.400 §.437 22.630 2.86 2.0
182 285.500 6.458 22.620 2.81 21.6
193 287.800 6.486 22,570 2.89 .8
194 289.000 6.505 22.810 2.90 217
185 280.200 6.506 22.420 2.92 2.8
196 282.700 6.536 22.33%0 2.34 21.9
197 293.8%0 6.545 22.280 2.95 21.8
198 285.000 6.534 22.150 2.86 2.7
198 286.200 6.633 22.390 2.98 2.8
200 298.500 6.482 21.710 3.00 2T

a3



Seguent nusber 2 of type “Yau/D™ is defined as : _aD.WM-DP-245, REV. 0
D fron 300.0 10 0.000 /s in 3.0 nin at 25.0xC. HNF-SD-WM-DP-245,

krea is 1438 Pa/s
200 steps are defined, 200 are actoally preaent.

pparent viscosity:
Tta{nin)=21.80 Bta{rax)=989.8 Etar=56.60 8(n-1)=88.28

Point  D{l/s} Taa{Pa) TtafuPes) t{xin) Teap( 10}

1 300.000 6.418 21.600 3.00 .8
7 299.700 6.487 21.640 3.02 22.0
3 288.400 6.468 21,670 3.03 2L.9
4 297.400 6.813 22.810 3.04 2.5
5 296.100 7.518 25.3%0 3.05 21.8
6 2984.900 7.162 24,280 3.06 2.0
T 282.400 6.785 23.210 3.08 1.8
§ 281.300 6.716 23.210 3.10 2.0
9 290.100 6.813 23.4%0 3.1 a7
10 287.800 6.688 23.240 kR 211
11 286.500 6.694 23.360 3.18 21T
12 285.300 . 6.727 23.580 3.16 2.0
13 284.100 6.845 24,030 3.1 1.6
14 281.800 6.784 2.119 3.20 .6
15 280.600 6.582 2.6 3.21 21.8
16 279.500 6.525 23.3% 3.2 21.8
17 278.300 6.806 24,460 3.3 215
18 275.900 6.510 23.600 3.28 2.8
19 274.600 6.598 24.020 3.21 2.8
20 273.500 6.565 24.010 3.28 2.8
21 212.300 6.677 24,520 3.28 21.6
22 269.800 6.742 24.980 3.31 2.8
23 268.800 6.673 24.830 3.33 2.6
24 267.600 6.549 24.470 3.3 2.6
25 265.200 6.422 24.210 3.36 218
2% 263.900 6.728 25.480 3.31 2.8
T 262.800 6.621 25.200 3.38 N
28 261.600 6.502 24.860 3.40 2.6
29 258.200 6.478 24,990 3.4 21.8
3 258100 6.2 2.160 3.43 .8
31 256.900 6.225 24.230 3.45 218
32 255.700 6.257 4.470 3.46 2.8
33 253.200 5.487 25.620 3.48 AN
34 252.100 6.474 25.680 3.48 21.8
35 250.900 6.201 26.080 3.50 2.1
3% 249.700 6.16¢ 24.680 3.52 21.8
37 247.400 5.209 25.100 3.5 2.1
38 246.200 6.170 25.080 3.5 21.9
39 245.000 6.048 24.680 3.5 21.8
40 242,500 6.065 25.010 3.59 2.0
41 241,300 6.041 26.030 3.80 21.9
42 240.200 8.220 25.800 3.61 21.8
43 238.000 6.161 2.1 3.62 22.1
44 236.700 6.011 25.400 3.65 214
45 235.500 6.526 21710 3.68 22.0 -
46 234.300 6.493 2.0 3.67 2.8
7 233.000 6.092 26.150 3.88 2.5
48 230.600 5.971 25.890 3.1 0.5 94



54

56
51
58
58

81
62
63
54
88
66
67

68
70
1
12
13
H
75
6
i
78
18
80
8l
82
8
)
85
86
81
88
88
90
91
92
93

9%
9%
81

99
100
101
102
103
104
105
106
107
108
108
110
m
uz
13
i

222.300
219.909
218.800
217.600
216.400
214.100
212.800
211.600
210.400
208.100
206.900

. 205.800

204.800
202.100
200.900
188.700
187.400
196.200
195.:000
183.800
191.300
180.200
189.000
167.800
185.500
184.300
183.000
181.900
179.500
178.300
177,100
174.800
173.600
172.300
171.100
166.800
167600
166.400
165.200
162.900
161.760
160.400
159.200
156.900
165,700
154,500
152.100
150,900
149.700
148.600
146.200
145.100
143.500
142.700
140.200
139.000
137.900
136.700
134,300
133.100
131.500

5.528
5.435
5.464
5.482
5.448
5.482
5.448
5.315
§.475
5.366
5.331
5.328
5.246
5.215
5.181
5.196
5.188
5.210
5.206
5.168
5.078
5.086
5.064
5.082
4.983
5.047
5.306
5.289
5.100
5.030
5.023
4.940
41.581

- 5.358

5.308
5.04
5.062

5.011

5.247
5.128
5.190
4.893
4.942
5.245
5.133
5.048
5.140
5.215
5.212
5.218
4.982

'4.920

4.51§
4.851
4.881
4.820
L1
4.712
4.650
4.602
4.58

U800
4.1
24.970
25,180
25.180
25.660
25.610
25.400
26.020
25.780
25.110
25.8%0
25.640
25.810
25.840
26.020
26.340
26.550
26.680
26.660
26.540
26.740
26.790
26.900
26.860
21.380
28.980
29.080
28.420
28.210
28.360
28.260
28.680
31100
31.000
29.710
30.200
30.470
31.750
31.460
32.100
31130
31.040
33.430
32.560
32.660
33.810
34.950
34.820
3.110
33.930
33.920
.1
34.680
34.820
34.870
34.580
34.480
34.620
34.570
34.850
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4.45
446
47
443
4.50
4.52
4.53
4.5%
4.5
4.58
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.61
4.62

.65
4.67
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13
120
121
122
123
124
125
126
121
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
7
148
148
150
151
152
153
164
155
156
157
158
158
180
161
162
163
164
165
166
167
168
169
170
m
172
YE]
1
178
178
1
118
178
180

143,00
122408
121,300
120.000
117.600

116.500
115.200

114.100
111.700
110.500
109.300
106,900
105.700
104,600
103.400
100.900
%.710
$8.5%
97.360
9.010
93.840
92.670
91.500
89.000°
87.830
86.660
84.310
83.140
§2.010
80.630
78.300
77.130
75.950
74.780
72.4%
71.260
69.990
£8.710
§6.420
£6.250
§4.080
61730
£0.560
§3.240
58.050
55.720
54.560
53.370
52.200
19.710
18.53
11380
16.190
13.80
2.810
41.500
39.000
31.830
36.660
3.480
33.140
31.960

4041
4.564
4.520
4.528
4.888

4.663
§.472

4.358
4417
4473
417
4.296
4.147
4.051
4.2
4.063
3.998
4.038
4.084
3.926
3.982
4141
4.013
4.035
3.928
3.838
4.008
3.870
4.108
3.849
4.267
3.881
4.310
3.802

" 3.9%

3.703
3.824
3.566
3.498
4.4
3.638
3.549
4.152
3.566
3.965
3.586
3.632
3.318
3.807
3.8
3.316
3.133
3.305
3.028
3.281
3.088
3.301
3.140
2.801
2.948
2913
2.784

3. 14V
31.260
37.280
37.720
41,5680
40.040
38.800
38.210
38.530
40.480
40.420
40.170
3.230
33.730
40.860
40.210
40.100
40.990
42.050
41,320
42.430
44.680
43.860
45.340
44.730
44.290
41.540
46.550
50.090
41.700
54,500
§0.440
56.750
50.840
55.080
51.960
54.640
51.700
52.610
67.800
56.770
57.480
68.570
60.200
68.280
§4.350
£6.5%0
62.170
72830
66.210
£8.320
66.160
73.510
69.060
17.040
14.410
84.640
83.000
78.150
3.080
8§1.810
87.080

€00
479
4.50
4.8}
484
4.85
4.86
4.8
4.90
491
4.92
4.94
4.96
4.91
4.98
5.00
5.02
5.03
5.04
5.06
5.08
5.09
5.10
5.12
5.4

5.15

5.17
5.18
§.19
5.21
5.23
5.2
5.2
5.21
5.29
5.30
5.31
5.33
5.3
5.36
5.37
5.40
5.41
§.42
5.43
5.46
5.47
5.48
5.49

enenunen tnon
en e en

g enen on en o
LRI

o
@

B30 B 8O B G
SR
e oo o

R
fov St
“oes o

2.8
21.8
.5
2.8
21.9
2.7
21.8
2.6
211
21.8
2.7
.1
21.8
2.7
0.1
.1
2.8
2.7
21.6
218
21.8
21.8
21.8
2.8
21.8
1.8
1.1
T
2.8
2.9
21.6
.1
2.7
2.6
.7
2.8
21.8
.7
2.8
2.6
201
2.8
2.1
LT
2.7
L7
0.7
L1
.1
2.7
2.6
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186
187
188
189
190
191
182
193
194
195
198
197
188
189
200

23.050
21.760
20.650
18.210
17.050
15.870
13.500
12.260
11.000
9.800
7.424
6.261
5.078
3.918
1.478

3.451
2.770
2.536
2.612
2.833
3.038
2.432
2.302
2.204
2,132
2.041
2.4008
1.975
1.900
1461

149,789
127,500
122.800
143.400
166.200
181.500
180.200
187.700
200.300
217.600
214.800
320.800
388.800
485.400
989.800
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8C510-PCS97-011

Attachment IX

SAMPLE S97N000033 (B0JYD8) VISCOSITY RESULTS

Consisting of 11 Pages including the cover page
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S AOOCO33 TS

7
Tost naaber : 042 HNF-SD-WM-DP-245, REV. 0
Operator  : Jjvc
Sensor : ¥EdS Keas. system : CV20
1Tan : 1008 m : 100%
Factor A :  2.500 Factor § 3000 Gap: 0.000 ar

Data stored in file C:\HAAKZASITN33.ROT

Segeent pumber 1 of type ‘Tau/D” is defined as :
D from 0.000 to 300.0 1/8 in 3.0 xin &b 25.0C.
Area is 1858 Pa/s

200 steps are defined; 200 are actually present.

Apparent viscosity:
Eta{nin}=0,000 Eta(max)=2182 Itan=105.8 8{o-1)231.5

Point DIl/s) TaufPa] . Eta{aPas) tinip} TenplsC]

1 0.000 0.143 0.000 0.00 32.%
2 0.2 0.435 1880.000  0.02 2.5
3OL5% - 3.3 2182.000  0.03 32.6
4 2.683 4.340 1612.000  0.04 32.6
5 3.886 3.483 886.300 0.05 32.5
6 5.186 3.537 682.100 0.06 32.5
7 1.518 4.650 534.500 0.08 32.6
8 B8.73 - 4143 474,100 0.10 32.1
§  9.807 4,330 431,000 0.11 32.6
10 12.320 4,643 376.800 0.14 32.6
11 13.520 4.616 341.500 0.15 3.1
12 14.750 R 319.800 0.16 32.1
13 15.980 4,357 304.800 0.17 32.8
14 18.350 5.067 216.100 0.20 32.6
15 19.510 4.850 250.600 .21 3.1
16 20.680 4.842 234.100 6.22 32.8
17 21.850 4,912 224.800 0.23 32.8
18 24.260 5.366 221.200 0.25 32.7
19 25.530 5,361 210.000 0.27 32.6
20 26.750 5.651 211.200 0.28 3.1
21 27.940 5.320 150.400 0.29 32.8
2 29.520 5.308 178.300 0.30 32.7
23 31720 5.444 171.600 0.33 3.7
24 32.980 5.679 172.100 0.34 32.1
25 34.260 5.533 161.500 0.3% 32.8
26 35.480 5.568 166.800 0.37 2.7
21 37.830 5.607 148.200 0.39 32.1
28 35.000 5.646 144.800 0.40 32.8
29 40.180 5.855 140.800 0.41 3.8
30 41.350 5.705 136.000 0.43 32.8
3t 43.700 . 5.692 130.300 0.45 3.5
32 45.010 5.835 128.600 0.46 32.8
33 46.180 5.813 125.500 0.41 32.9
3 48.530 5.696 117.400 0.50 2.8
3 48.710 5. 744 115.660 0.51 32.8
36 50.880 5.744 112.900 0.52 32.8
31 52.050 5.814 111.700 0.53 32.8
38 54.400 5.707 104.800 0.56 32.8
38 55720 5.782 103.800 0.57 32.8
40 56.890 5.768 101,400 0.58 32.8
41 58.060 5.857 100.800 0.58 32.8 .
42 60.410 5.822 96.380 0.62 32¢ 101



w0
{1
48

49

&
51
52
53
54
95
56
57
58
58
60
61
62

66
61

63
0
!
12
13
i
%5
6
n
8
19
B0
81
82
83
84
85
85
87
88
88

9
82
9
o
%
96
9
%
%
100
101
102
103
104
105
106
107
198

NP YAY

67.600
68.770
11.110
12.240
13.460
74.680
77130
78.300
18.470
80.650
82.990
84.260
85.480
86.660
89.000
90.270
91.350
93.740
§4.920
96.190
97.360
8.710

100.800

102.100
103.200
105.200
106.000
107.600
110100
111.300
112.500
115.000
116.100
117.400
118.500

120.900
'122.000

123.200
124.400
126.800
128.000
129.200
130.400
132.700

134,000

135.200
137.600
138.700
133.900
143,100

143,400

144.600
145.900
147.100
149.500
150.600

151.800 -

152.900
155.300
156.600
157.800
160.100

5.158
5.119
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
6.228
6.184
6.925
6.587
6.210
6.244
6.260
8§.555
6.977
6.409
6.414
§.310
6.213
6.367

+ 6.307

6.329
6.366
6.353
5.28
6.29%
6.3M
6.332
6.263
6.289
5.290
§.333
6.306
6.53¢
7.123
6.420
6.231
6.164

6.170

6.156
6.280
6.389
6.497
6.304
6.354
§.235
6.177
6.313
6.349
6.360
5.408
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112
113
114
115

116
17

118
119
120
121
122
123
124
125
126
121
128
128
130
131
132
133
134
135
136
137
138
138
140
141
142

144
145
146
147
148
143
150
151
152
163
154
165
156
157
158
159
160
161
162
163
164
165
166
167
168
188
170
n
172

166.300
167.300
168.500
168.600

172.000
173.200

174.300
175.500
178.000
178.200
180.408
182.700
183.80¢
185.100
186.400
188.700
189:500
181.100
182.300
194.600
185.800
197.100
188.200
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
231.500
238.900
241.100
242.300
243.400
245.700
247.000
248.200
250.600
251.800
252.900
254,100
256.500
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Ly LD OV D.10% PR £.00 DF
18 264.800  6.763 2510 2.86 3.3
179 267.200 6.787 25.449 2.68 3.2
180 268.400 6.883 25.840 2.1 33.0
181 269.600  6.678 24,770 27 3.4
182 210.800  6.797 25.100 2.1 2.8 HNF-8D-WM-DP-245, REV. 0
183 213.200  6.478 23.710 2.1 33.1
184 274300 6.489 23.650 2.76 3.0
165 215500  6.672 24,220 2.1 33.4
186 276.700  6.645 24.010 2.78 1.1
187 279.000  7.120 2.510 2.80 1.0
188 280.400 - 6.863 24.480 2.82 .1
189 281500 6.867 24.390 2.83 3.2
190 282.700  6.742 23.850 2.84 3.0
191 285.000  6.804 23,870 2.86 3.1
192 286.200  6.852 23.940 2.81 .1
193 287.300 6.8 23.750 2.8 .1
194 288.600  6.755 23.410 2.90 3.3
195 291000  6.751 23.200 2.92 2.9
195 292200  6.800 23.270 2.93 3.0
197 293.300  6.836 23.310 2.95 3.2
{98 295.700  6.836 23.120 2.97 3.1
199 296.900  6.869 23.130 2.98 3.3
200 298.000  6.867 23.040 2.99 2.8
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SAMPLING EVENT: 1

CUSTOMER SAMPLE NUMBER: BOJYDS

107-N Project Summary Data Tables
1310-N

Page:

CUSTOMER SAMPLE NUMBER: BOJYDS
Sample# RiA#|Analyte Unit Standard % Blank Result| Duplicate Average! RPD %)Spk Rec %| Det Limit{Count Err%
S97N00004 Mercury by CVAA (Perkin Elmer)|ug/g .0] <5.00e-03 2.340 n/a n/a n/a n/al 1.00e-0 n/a
S97NO0004 1C by Acid/Coulometry ug/g .36 1.500 37e+02 n/a n/a n/a n/a 5,001 n/a
SP7NO0004 0C_by Persul fate/Coulometry [ug/g .33 10. .69e+03 n/a n/a n/a n/a 40.0 n/a
S97N00005 echnetium-99 Lig. Scint. uci/g 1.0] <2.38e-03 .47e-03 n/a n/a n/a n/al 2.00e-03] 7.19E+00
S97N00005 trontium-89/90 High Level uci/g 2.4] <3.13e-04 .56e-02 n/a n/a n/a nfal 1.00e-03| 4.35E+00
S97800005 jlver -ICP-Acid Digest ug/g 99.20} <1.00e-02] < -570 nfa n/a n/a n/a 550 n/a
| S97N00005 luminium -ICP-Acid Digest ug/g 98.20 .70e-02| 1.35e+03 n/a n/a n/a n/a 47.90 n/a
| S97NOD00S Arsenic -1CP-Acid Digest ug/g 103.0] <1.00e-01! < 5.70 n/a n/a h/a n/a 5.50 n/a
| S97NO0005 Barium -1CP-Acid Digest ug/g 99.80] <5.00e-02] < 47.90 n/a n/a n/a n/a 47.90 n/a
| S97N00C0S Beryllium -ICP-Acid Digest ug/g 104.0] <5.00e-03] < 4.790 n/a n/a n/a n/a 4.790 n/a
| S97NB0O05 Cadmium -I1CP-Acid Digest ug/g 97.20] <5.00e-03 7.760 n/a n/a h/a n/a 4.790 n/a
|S97N0000S Chromium -ICP-Acid Digest ug/g 97.60| <1.00e-02} 2.68e+02 n/a n/a n/a n/a .550 n/a
|S97H00005 ron -1CP-Acid Digest ug/g -80! <5.00e-02 .10e+05 n/a n/a n/a n/a 47 .90 n/a
| 89700005 Manganese -ICP-Acid Digest ug/g .60] <1.00e-02 -61e+03 n/a n/a h/a n/a .550 n/a
SP7NO0OOS Sodium ~1CP-Acid Digest ug/g 2.0 7.37e- 43ev04 n/a n/a n/a n/a 95.50 n/a
S97NO0005 Nicket -ICP-Acid Digest ug/g 0.4] <2.00e- -71e+02 h/a n/a n/a n/a 19.10 n/a
S97N00005 ead -ICP-Acid Diges ug/ L2001 <1.00e- 84e+02 n/a n/a n/a n/a 95.50 n/a
S97N00005 ntimony -I1CP-Acid est ug/g, .60} <6.00e-02| < 57,40 n/a n/a n/a n/a 57.50 n/a
S97N00005 elenium -ICP-Acid est ug/g 92.80] <1.00e-01] < 95.70 n/a n/a n/a n/a 5.50 n/a
S97N00005 1licon -ICP-Acid Digest ug/g 145.6 1.080|  1.54e+03 n/a n/a n/a n/a 47.90 n/a
f-l S97N00005 hallium -ICP-Acid Digest ug/g 92.60] < n/a n/a n/a n/a 92.0 n/a
[ S97NO0005 Vanadium -ICP-Acid Digest ug/g 97.80] <! n/a n/a n/a n/a 47.90 n/a
(b [S97N00005 Zinc -ICP-Acid Diges ug/g 89.20 n/a n/a n/a n/a .550 n/a
| S97N0000S Cobalt-60 by GEA uti/g 98.55| < n/a n/a n/a n/a n/a 2.45
S97N00CO5 Cesium-134 by GEA uCi/g n/al < n/a n/a n/a n/al 1.00e-02 n/a
$97NM00005 Cesium-137 by GEA uCi/g 102.4] <i n/a n/a n/a n/a n/a 39.9
| S97N00005 Europium-152 by GEA uCi/g n/al < n/a n/a n/a n/a .90e-02 n/a
|S97N00005 Europium- 154 by GEA uCi/g n/al < n/a n/a n/a n/a .50e-02 n/a
| S97N00005 Europium-155 by GEA uCi/g n/ai < n/a n/a n/a n/a .30e-02 n/a
$97N0Q005 Radium-226 by GEA ucCi/g n/a{ < n/a n/a n/a n/a .43e-0 n/a
| S97N00005: Actinium-228 by GEA uCi/g n/al < n/a n/a n/a n/a .80e-0; n/a
| S97N00005 Americium-241 by GEA uCi/g n/a} < n/a n/a n/a n/a -10e-0: n/a
$97N00005 J |Alpha of Digested Solid uci/g 69.00} <B8.70e-05] 4.31e-03 n/a n/a n/a n/a .28e-04! 9.93E+00
§97N00005 J |Beta of Solid Sample uCi/g 86.69] <1.48e-03 .050 n/a n/a n/a n/a .00e-03{ 5.06E-01
S97N000053 Ammonia by ISE-Std Additions |ug/mL 107.8 <1.000] < -000 n/a nfa n/a n/a .000 n/a
S97N00005. pH Direct pH 100.3 n/a .630 n/a n/a n/a n/a .00e- n/a
S97N00005. Fluoride-I1C-Dionex 4000/4500 |ug/mL 88.98| <1.20e-02| 4.36e-01 n/a n/a n/a n/a .32e- n/a
S97H000053 Chloride-IC-Dionex 4000/4500 [ug/mL 96.33] <1.70e-02 5.13 n/a n/a n/a n/a .87e- n/a
S97N000053 itrite-1C - Dionex 4000/4500 jug/mL 100.2] <1.08e-01] < .188 n/a n/a n/a n/a .188 n/a
S97N000053 romide by Ion Chromatograph__jug/mL 95.76| <1.25e-01] < .375 n/a n/a n/a n/a .375 n/a
S97N000053 itrate by 1C-Dionex 4000/4500)ug/ml. 96.80] <1.39e-01] < .529 n/a n/a n/a n/a .529 nfa
S$97N000053 Phosphate-1C-Dionex 400074500 |ug/mL 95.23| <1.20e-0 5.61 n/a n/a n/a n/a .320 n/a
S97N000053 Sulfate by IC-Dionex 4000/4500]ug/mL 98.73] <1.38e-0 83.70 n/a n/a n/a n/a .518 n/a
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107-N Project Summary Data Tables

SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: BOJYD6

CUSTOMER SAMPLE NUMBER: BOJYD6
Sample# RIA#[Analyte Unit Standard % Blank Result| Duplicat: Average| RPD %|Spk Rec %] Det Limit|[Count Err%
| S97N000029 Mercury by CVAA (Perkin Elmer)|ug/g 114.0} <5.00e-03 1.960 1.77 1.865] 10.2 6,70  9.60e-02 h/a
|S97N000029 TIC by Acid/Coulometry ug/g 92.36 .500] 5.06e+02 482, 494.0] 4.86 7.60 5.000 n/a
| S97N000029 TOC by Persulfate/Coulometry |ug/g 91.33 0.60] 7.86e+03] 7.84et03| 7.85e+03| 0.25 26.0 40.00 n/a
|S97N000030 Ammonia by ISE-Std Additions |ug/mlL 107.8 <1.000} < .000] <1.00E+ n/a n/a 00.8 1.000 n/a
S97N000030 | [pH Pirect pH 100.3] n/a .12 . 140 8.130] 0©.25 n/ -00e-0; n/a
[S97M006030 Fluoride-IC-Dionex 4000/4500 |ug/mL 88.98| <1.20e-02 - 4b -430 1.437]_0.70 100. -32e-0 n/a
| S97N000030 Chloride-IC-Dionex 4000/4500 |ug/mL 33 <1.70e-02 . .210 9. 1111 2.20 88.6 .87e-0 n/a
| S97N000030 Nitrite-IC - Dionex 4000/4500 {ug/mL 0.2] <1.08e- < .188 <1.19e0 n/a n/a 95.40 .188 n/a
S97N0C0030 8romide by Ion Chromatograph {ug/mL -76] <1.25e- < 375 <1.38e0 n/al n/a 95.93 =375 n/a
S97N000030 Nitrate by IC-Dionex 4000/4500 ug/mL 6.80] <1.3%- .289 5.700 5.495] 7.46 93.43 -529] - n/a
S97N000030 hosphate-IC-Dionex 4000/4500 jug/mL 5.23| <1.20e- < .320 <1.32e0 n/a n/a 93.58 .320 n/a
S97N000030 ulfate by 1C-Dionex 400074500 Jug/mL 98.73| <1.38e- -19e+02 219.0 219.2] 0.00 96.51 .518 n/a
$97N00003 echnetium-99 Liq. Scint. uCi/g 104.0) <2.69e-03[ <2.45e-03] <2.60E-3 n/a n/a n/al_ 2.00e-03| 9.66E+00
S97N00003 trontium-89/90 High Level uci/g 102.4] <3.13e-04 37e-02] 2.24e-02] 2.31e-02] 5.64 n/al 1.00e-03]| 6.18E+00
|S97N00003 ilver -ICP-Acid Digest ug/g 99.20] <1.00e-02| <  9.600 <9.59e0 n/a n/a .40 9.600 n/a
[S97NG0003 luminium -1CP-Acid Digest ug/g 98.20 .70e-02{__1.00e+03 908.0 954.0]_ 9.64 2.4 48.00 n/a
| S97N00003 rsenic -1CP-Acid Digest ug/g - 103.0] <1.00e-01] < 96.00 <9.5%1 n/a n/a 6.6 96.00 n/a
[N [S97N00003 arium -1CP-Acid Digest ug/g 99.80] <5.00e-02] 1.28e+02 115.0 121.5] 10.7 99.40 48.00 n/a
|S97N00003 eryllium -1CP-Acid Digest ug/g 104.0] <5.00e-03] < 4.800 <4.80e0 n/a n/al - 102.4 4.800 n/a
ol [SO7N0D003 Cadmium -ICP-Acid Digest ug/9 97.20] <5.00e-03 5.220 6.54 5.880 2.4 99.60 4, n/a
(o] [S97N00003 Chromium -ICP-Acid Digest ug/g 97.60] <1.00e-02 .31e+02 223. 227. .52 100.0 9. n/a
|S97N00003 lron -ICP-Acid Diges: ug/g 91.80] <5.00e-02] 1.48e+05] 1.38e+0! 1.43e+0! =991 -4.400e2 48. n/a
S97N00803 Manganese -1CP-Acid Digest ug/g .60] <1.00e-02] 7.67e+02 725, 743. .8 95.60 [ n/a
| $97N00003 Sodium ~-ICP-Acid Digest ug/g 2.0 37e- 7.46e+02 11. 78. 9. 93.8 .0 n/a
[S97N00003 ickel -ICP-Acid Digest ug/g 0.4] <2.00e- .22e+02 20. 21. 6! 102, -2 n/a
| S97N00003 Lead -1CP-Acid Diges ug/g .20] <1.00e-: 1.03e+02 7, 2! 00. o7 97.8 .0 n/a
[S97N00003 Antimony -ICP-Acid Digest ug/g L60{ <6.00e-: < 57.60 <5.76e n/a n/a 99.6 7.5 n/a
| S97NO0003 elenium -I1CP-Acid est ug/g .80] <1.00e-: < 6.00 <9.5% n/a n/a 96.0 § .00 n/a
S97H00003 ilicon -ICP-Acid Digest ug/g 45.6 -080] 4.84e+03] 4.74e+t03] 4.79e+03] 2.09 132.6 48.00 n/a
S97N00003 hal(jum -ICP-Acid Digest ua/g 92.60] <2.00e-01] <1,92e+02 <1,92e2 n/a n/a 93.60 2.0 n/a
$97N00003 Vanadium -1CP-Acid Digest ug/g 97.80] <5.00e-02] < 48.00 <4.80e n/a n/a 101.6 48.00 n/a
S97N00003 Zinc -ICP-Acid Diges ug/g 89.20 .10e-02] 1.60e+03] 1.56e+03] 1.58e+03| 2.53 89.80 -600 n/a
S97N00003 Cobalt-60 by GEA uCi/g 98.55] <7.14e-03]| <8.16e-03] <7.89e-3 n/a n/a n/a .00e-03 n/a
$97N00003 Cesium-134 by GEA uci/g n/al <4.35e-03] <4.11e-03] <4.34e- n/a n/a n/al. 4.00e-03 n/a
S97N00003 Cesium-137 by GEA uCi/g 102.4] <8.12e-03| <1.48e-02} 1.79%e-0; n/a n/a n/a .50e-02 n/a
S97NO0003 Europium-152 by GEA uci/g n/al <2.35e-02] <2.52e-02] <2.37e- n/a n/a n/a .50e-02 n/a
S97N00003 Europium-154 by GEA uci/g n/al <1.71e-02| <1.08e-02] <1.88e- n/a n/a n/a .10e-02 n/a
$97N00003 Europium-155 by GEA uCi/g n/al <1.26e-02] <1.32e-02} <1.34e- n/a h/a n/a .30e-02 n/a
$97NG0003 Radium-226 by GEA uCi/g n/al <8.52¢-02] <9.11e-02} <8.88e- n/a n/a n/a -10e-02 n/a
[S97N00003: Actinium-228 by GEA uCi/g n/al <2.60e-02| <2.87e-02} <2.50e- n/a n/a n/a .90e-02 n/a
|S97N00003 Americium-241 by GEA uci/g n/a| <3.28e-02| <3.35e-02] <3.43e- n/a n/a n/a .30e-02 n/a
|S97N00C03 Alpha of Digested Solid uci/g 69.00| <8.70e-05 .45e-03] 1.35e-03| 1.40e-03] 7.14 101.5 .28e-04} 1.74E+01
S97N00GO3 Beta of Solid Sample uti/g 86.69] <1.48e-03] 7.17e-02| 6.40e-02] 6.78e-02] 11.3 106.8 .00e-03| 2.00E+00

0°A3d ‘gp2-da-WM-aS-dNH
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SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: BOJYD7

107-N Project Summary Data Tables
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CUSTOMER SAMPLE NUMBER: BOJYD?7
Sample# R|A#|Analyte Unit Standard % tank Result]| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
$97N00004 Mercury by CVAA (Perkin Elmer)|ug/g .0[ <5.00e-03] 3.3%e-01 n/a n/a n/a n/al_7.60e-02 h/a
S97N00004 TIC by Acid/Coulometry ug/g .36 .30 5.01e+02 n/a n/a h/a n/a 5.000 n/a
SP7NO000 TOC by Persulfate/Coulometry |ug/g .33 0.6 3.58e+03 n/a n/a n/a n/a 40,00 n/a
| S97NOOOC Ammonia by ISE-Std Additions |ug/mb 7.8 <1.000] < 1.000 n/a n/al  n/a n/a 1.000 n/a
|S97N0000 pH Direct H 00.3 n/a 7.730 n/a n/al _ n/a n/a -00e-0 n/a
|S97N0000 Fluoride-IC-Dionex 4000/4500 |ug/mL 88.98] <1.20e-02| 3.65e-01 n/a nfa h/a n/a .32e-0 n/a
| S97N00004 Chioride-IC-Dionex 4000/4500 {ug/ml 96.33] <1.70e-02 -356 n/a n/al _n/a n/a -87e-0 n/a
| S97NO0004 itrite-IC - Dionex 4000/4500 jug/mlL 100,2{ <1.08e- < .188 n/a n/a n/a n/a -188 n/a
| S97N00004! Bromide by lon Chromategraph |ug/mL 5.76] <1.25e~ < =375 n/a n/a n/a n/a ¥é n/a
| S97N00004: Nitrate by IC-Dionex 4000/4500iug/mt - 6.80| <1.3%9e- < .529 n/a n/a h/a n/a n/a
| S97N00004: Phosphate-IC-Dionex 4000/4500 Jug/mL 5.23] <1.20e- < 320 n/a n/al __n/a n/a n/a
| S97N00004. ul fate by IC-Dionex 4000/4500]ug/mL 98.73| <1.38e~ 1.82 n/a n/al n/a n/a n/a
|S97M000043 echnetium-99 Lig. Scint. uti/g 104.0} <2.69e~03] 8.09e-03 n/a n/al n/a n/al 3.00e-03| 6.42E+00
[S97N000043 rontium-89/90 High Level uti/g 102.4} <3.13e-~0: 1.97e-01 n/a n/a h/a n/al 1.00e-03] 2.16E+00
| SO7NO00043 Lver -I1CP-Acid Digest ug/g 99.20] <1.00e~02] < _19.10 n/a n/al n/a n/a 19.1 n/a
{S97N000043 uninium -1CP-Acid Digest ug/g 98.20 -70e~02] 2.06et+03 n/a n/al n/a n/a 95.5 n/a
|S97N000043 Arsenic -ICP-Acid Digest ug/g 103.0] <1.00e~01| <1.91e+02 n/a n/a h/a n/a 191. n/a
| S97N000043 Barium -ICP-Acid Digest ug/g 99.80] <5.00e-02] 4.79¢+02 n/a n/a n/a n/a 95.50 n/a
P $97N000043 Beryllium -ICP-Acid Digest ug/9 04. <5.00e~03]| < 550 n/a n/a n/a n/a 9.550 n/a
p/\ S97N000043 Cadmium -ICP-Acid Digest ug/g 7.20|_<5.00e~03 4 .70 n/a n/a n/a n/a -550 _n/a
S97N000043 Chromium -ICP-Acid Digest ug/9 7.60| <1.00e-02 3.10 n/a n/a n/a n/a 9.10 n/a
S97N000043 Iron ~1CP-Acid Diges ug/g 1.80[ <5.00e~02] 1.68e+05 n/a n/a h/a n/a 5.50 n/a
SO7N000043 Manganese -1CP-Acid Digest ug/g 5.60| <1.00e-02 .20e+02 n/a n/a h/a n/a 9.1 n/a
[S97N000043 Sodium -ICP-Acid Digest ug/g 2.0] 7.37e- <1.91e+02 n/a n/a h/a n/a 9. n/a
|S97N000043 Nickel -ICP-Acid Digest ug/g 0.4| <2.00e~ < 38.20 n/a n/a n/a n/a 38.2 n/a
|S97N000043 Lead_-1CP-Acid Digest ug/g .201 <1.00e- .39e+02 n/a n/a n/a n/a . n/a
| S97NO000A3 ntimony -1CP-Acid Digest ug/g -60] <6.00e- <1.15e+02 n/a n/a n/a h/a 0 - n/a
|S97N000043 Selenium -1CP-Acid Digest ug/g 92,80 <1.00e-~ <1.91e+02 n/a n/a n/a n/a 91.0 n/a
|S97N000043 Silicon -1CP-Acid Digest ug/g 145.6 1.08 -12e+03 n/a n/a n/a n/a 95.50 n/a
[S97N000043 Thallium -1CP-Acid Digest ug/g 92,60} <2.00e-01] <3.82e+02 n/a n/a n/a n/a 382.0 n/a
| S97N000043 Vanadium -ICP-Acid Digest ug/g 97.80) <5.00e-02] < 95.50 n/a n/a h/a n/a 95,50 n/a
{S97N000043 Zinc -1CP-Acid Diges ug/g 89.20 .10e-02] 3.66e+ n/a n/a n/a n/a 19.10 n/a
| S97N000043 Cobalt-60 by GEA uCi/g 98.55] <7.14e~03] 4.09e- n/a n/a n/a n/a n/a 4.12
|S97N000043 Cesium-134 by GEA uCi/g - n/al <4.35e-03] <6.95e-0 n/a n/a n/a n/al 7.00e-03 n/a
S97N000043 Cesium-137 by GEA uCi/g 102.4] <8.12e-03 .60e-0 n/a n/a n/a n/a n/a 7.10
[SO7N000043 Europium-152 by GEA uCi/g n/al <2.35e-02| <2.48e-02 n/a n/a h/a n/a .50e-02 nfa
S97N000043 Europium-154 by GEA uCi/g n/al <1.71e-02] <2.77e-02 n/a n/a n/a n/a .80e-02 n/a
S97N000043 Europium-155 by GEA ucCi/g n/al <1.26e-02] <1.97e-02 n/a n/a n/a n/a .00e-02 n/a
| S97NO00043 Radium-226 by GEA uCi/g n/al <8.52e-02] <1.32e-01 n/a n/a n/a n/a .32¢-01 n/a
|S97NO00043 Actinium-228 by GEA uci/g n/al <2.60e~02]| <4 e-02 n/a n/a n/a n/al 4.50e-02 n/a
|S97NO00043 Americium-241 by GEA uCi/g n/al <3.28e-02| <8.66e-02 n/a n/a n/a n/a .70e-02 n/a
| S97N000043 Alpha of Digested Solid uCi/g 69.00] <8.70e-05 -11e-01 n/a n/a n/a n/a -28e-04] 1.96E+00
[S97NO0QC4S Beta of Solid Sample uci/g 86.691 <1.48e-03 -410 n/a n/a n/a n/a .00e-03]| 4.35E-01

2
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107-N Project Summary Data Tables

SAMPLING EVENT: 1
CUSTOMER SAMPLE NUMBER: BOJYD8

CUSTOMER SAMPLE NUMBER: BOJYDS
Sample# _ RA#|Analyte Unit Standard % 8lank Result| Duplicate Aveiage| RPD %iSpk Rec %| Det Limit|Count Err%
|S978000035 Mercury by CVAA (Perkin Elmer)lug/g 00.0] <5.00e-03] 3.91e-01 n/a n/a n/a n/al  9.20e-02 n/a
[S97M000035 TIC by Acid/Coulometry ug/9 236 -500] 7.45e+02 n/a n/a n/a n/a 5.000 n/a
| S97NC00035 T0C by Persulfate/Coulometry |ug/g .33 0.60{ 6.85e+03] . n/a n/a n/a n/a 40.00 n/a
{S97NC00036 Ammonia by ISE-Std Additions [ug/ml 7.8 <1.000f < 1.00 n/a n/a n/a n/a .000 n/a
[S97NO0G036 pH Direct PH 00.3 n/a 7.46f n/a n/a n/a n/a .00e-02 n/a
S97MDO0036 Fluoride-1C-Dionex 400074500 Jug/mL 88.98] <1.20e-02) <1.32e-0 n/a n/a n/a n/a .32e-01 n/a
S97N000036 Chloride-1C-Dionex 4000/4500 |ug/mlL 96.33| <1.70e-02 4.744 n/a n/a n/a n/a .87e-01 n/a
S97H000036 itrite-IC - Dionex 4000/4500 [ug/mL 00.2] <1.08e-01] < .188 n/a n/a n/a n/a .188 n/a
S97N000036 romide by Ion Chromatograph [ug/mlL 5.76] <1.25e-01] < 375 n/a n/a n/a n/a 375 n/a
S97ND00036 itrate by IC-Dionex 4000/4500|ug/mL 6.80] <1.39e-01] < .529 n/a n/a n/a n/a .529 n/a
S97N000036 Phosphate-1C-Dionex 4000/4500 [ug/mL 5.23] <1.20e-01] < .320 n/a n/a n/a n/a .320 n/a
$97N000036 ulfate by IC-Dionex 4000/4500]ug/mL 98.73] <1.38e-0 7.34 n/a n/a n/a n/a .518 n/a
S97N000037 chnetium-99 Lig. Scint uci/g 104.0] <2.69e-03 1.06e-02 n/a n/a n/a n/al 3.00e-03] 6.16E+00
S97M000037 rontium-89/90 High Tovel uci/g 102.4]_<3.13e-04] 3.02e-01 n/a n/a n/a n/al 1.00e-03] 1.69E+00
S97N000037 lver ~1CP-Acid Digest ug/g 99.20] <1.00e-02| < 9.40 n/a n/a n/a n/a 9.40 n/a pu oy
$97N000037 uminium -ICP-Acid Digest ug/g .. 98.20] 9.70e-02] &.85e+03 n/a n/a n/a n/a 6.80 n/a =z
S97N000037 Arsenic -I1CP-Acid Digest ug/g 103.0] <1.00e-01] <1.%4e+02 n/a n/a n/a n/a 94.0 n/a -,"
S97N000037 Barium -1CP-Acid Digest ug/g 99.80| <5.00e-02] 3.76e+02 n/a n/a n/a n/a 6.80 n/a [92]
$97N000037 Beryllium -ICP-Acid Digest ug/g 104.0| <5.00e-03| < .680 n/a n/a n/a n/a 9.680 n/a lw)

= S97N000037 Cadmium _-ICP-Acid Digest ug/g 97.20] <5.00e-03 17.60 n/a n/a n/a n/a 9.680 n/a s

}-\ S$97N00003 Chromium -ICP-Acid Digest ug/g 60| <1.00e-02 80.30 n/a n/a n/a n/a 9.40 n/a =

N S97N000037 iron -1CP-Acid Diges ug/g 1.80] <5.00e-02 . 79e+05 n/a n/a n/a n/a 96.80 n/a T
S97N000037 Manganese -1CP-Acid Digest ug/g 5.60] <1.00e-02{ 3.40e+02 n/a n/a n/a n/a A n/a lw)
S97N000037 odium -ICP-Acid Digest ug/g 12.0] 7.37e- 37e+02 n/a n/a n/a n/a b . n/a ]
S97N000037 Nickel ~1CP-Acid Digest ug/g 00.4] <2.00e- 52.40 n/a n/al n/a n/a 38.7 n/a )
S97N000037 Lead -iCP-Acid Digest ug/g 5.20] <1.00e- .73e+02 n/a n/a n/a nfa h . n/a a
|S97N000037 Antimony -I1CP-Acid Digest ug/g 7.60] <6.00e- <1.16e+02 n/a n/a n/a n/a 6. n/a <&
|S97N000037 elenium -1CP-Acid Digest ug/g 2.80]_<1.00e- <1.94e+02 n/a n/a n/a n/a . n/a s ]
|S97NO00037 ilicon -1CP-Acid Digest ug/g 45.6 1.080] 3.56e+03 n/a n/a n/a n/a -80 n/a m
|S97N000037 hallium -1CP-Acid Digest ug/g 2.60| _<2.00e-01] <3.87e+02 n/a n/a n/a -n/a 387.0 n/a <
S97N000037 Vanadium -1CP-Acid Digest ug/g 7.80] <5.00e-02| < 96.80 n/a n/a n/a n/a 96.80 n/a o
S97NO00037. Zinc -ICP-Acid Digest ug/g 89.20 .10e-02] 5.83e+0 n/a n/a n/a n/a 19.40 n/a
S97N000037 Cobalt-60 by GEA uCi/g 98.55] <7.14e-03 1.91 n/a n/a n/a n/a n/a 1.91
$97N000037 Cesium-134 by GEA uCi/g n/al <4.35e-03] <1.29e-0: n/a n/a n/a n/al _1.30e-02 n/a
[S97N000037 Cesium-137 by GEA uCi/g 102.4( <8.12e-03 .15e-0 n/a n/a n/a n/a n/a 3.84
|S97M000037 uropium-152 by GEA uCi/g n/a| <2.35e-02] <3.77e-02 n/a n/a n/a n/al 3.80e-02 n/a
[S97N000037 uropium-154 by GEA uCi/g n/al_<1.71e-02] <3.56e-02 n/a n/a n/a n/al 3.60e-02 n/a
|S97N000037 uropium-155 by GEA uti/g n/al_<1.26e-02]| <3.15e-0; n/a n/a n/a n/al 3.20e- n/a
|S97N000037 adium-226 by GEA uti/g n/a| <8.52e-02| <2.03e-0 n/a n/a n/a n/al 2.03e- n/a
|S97N000037 Actinium-228 by GEA uCi/g n/al <2.60e-02] <8.96e-0: n/a n/a n/a n/a .00e-0 n/a
|S97N000037 Americium-241 by GEA uCi/g n/a| <3.28e-02| <1.15e-0 n/a n/a n/a n/a .15e-0 n/a
|S97NC00037 Alpha of Digested Soltid uci/g 69.001 <8,70e-05 -40e-0 n/a n/a n/a n/a -29e-0 1.3
S97N000037 Beta of Solid Sample uCi/g 86.69] <1.48e-03 5.140 n/a n/al n/a n/a .00e-03 .2
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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 BOJYD-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.
subsample of the waste was filtered on pre-washed borosilicate glass filters
with 0.6 to 0.8 um 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 add1ng 27.0 mL of Q-water to 1.397 g. of
solids and stirring for 5 minutes. gon 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
Teaching 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 BQJYD-5 (S97N000048) was divided into two
subsamples: 12.077 g of sample was transferred to a pre-rinsed polyethylene
extraction bottle Tabeled S97N000048S (for sample) and 13.493 g of sample
was transferred to an extraction bottle Tabeled 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 Tabeled “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 HNO;
to the spiked extract. The va19ﬁf E&r 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 8INI1OA.

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, Tabeled S97N000048 Spike, was spiked with 4.0 mL of the TCLP
multielement standard and 2060 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 HNO;
was added %o 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 additienal information is needed. Further questions may also be
addressed by Bev Crawford 373-1972 or Keith Fuller 373-1883.

%/% A

B. A. Crawfor
Numatec Hanfo¥d Corp.

Fith 7/

R. K. Fuller
Rust Federal Services
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911

N-Basin TCLP Final Resulits

Final Results in ug/ml

Element | S97N000048 sample | S97N000048 dup | S97N000028 | S97M000040 | S97N000034
As ND ' ND ND ND ND
Ba 0.9979 0.5907 2.3793 8.6618 5.326
cd ND ND 0.0592 0.3406 0.4991
cr ND ND ND ND ND
Pb ND ND ND ND ND
Se ND ND ND ND ND
Ag 0.2072 0.2057 0.1894 0.1828 0.1906
*Hg ND ND ND ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

0 ‘A3Y ‘Sh2-dQ-WM-QS-INH
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LCS Standard

Customer i.d.

Labcore #

Elements

LCS Standard

taard

TCLP-1
Std Conc.

@ 5X Dilution (pp

ICP Raw Data LCS %

Extract Volume added (mLs 10 As 25 0.7242 102.11
ICP Spk added (mLs): 2 Ba 500 14.64 103.21

Hg Spk added (mLs): 0.1 Cd 5 0.1391 98.07

" Nitric Acid Added (mks): 2 Cr 25 0.7063 99.59
Total Volume (mLs): 14.1 Pb 25 0.7356 103.72

Se 5 0.2025 142.76

Hg Dilution Factor: 141 Ag 25 0.1187 16.74

ICP elements DF: 7.05 *Hg 20 0.118 83.19

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

*Hg performed by Cold Vapor Atomic Absorption

0 ‘AJY ‘Ghe-Ja-WM-AS-3NH
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ICP Raw

Elements of Final
Customer i.d. Labcore # Interest Data (ppm) Result (ppm)

Prep Blank As ND ND

Ba ND ND

Cd ND ND

Amt of extract (mLs): 10,00 Cr ND ND

IAmt of Nitric added (mLs) 0.00 Pb ND ND -

Total volume (mLs): 10.00 Se ND ND

Ag ND ND

Dilution Factor:| 1.000 *Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

0 'A3Y ‘Sv2-da-IWM-OS-4NH
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S97N000048 Sample (Customer i.d. BOJYDS5)

Elements of ICP Raw Final
Customer i.d. Labcore # Interest Data (ppm) Result (ppm)
BOJYDS S97N000048 sam As ND ND
’ Ba 0.8091 0.9979
Cd ND ND
Amt of extract (mLs): 30.00 cr ND ND
Amt of Nitric added (mLs): 7.00 Pb ND ND
Total volume (mLs): 37.00 Se ND. ND
Ag 0.168 0.2072
Dilution Factor: 1.233 Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

0 ‘A3H ‘G¥2-da-WM-aS-INH




02T

S97N000048 Dup (Customer i.d. BOJYD5)

Elements of ICP Raw Final
Customer i.d. __Labcore # Interest Data (ppm) Result (ppm)

BOJYD5 S97N000048 dup As ND ND

' Ba 0.5063 0.5907
Cd ND ND
Amt of extract (mLs): 30.00 Cr ND ND
lAmt of Nitric added (mLs) 5.00 Pb ND ND
Total volume (mLs): 35.00 Se ND ND

Ag 0.1763 0.2057
Dilution Factor: 1.167 *Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

. 0°A3Y "sv2-dQ-WM-0S-4NH



S97N000048 Spike (Customer i.d. BOJYD5)

ICP Raw ICP Raw Percent
Elements of Data (ppm) Data (ppm) Recovery
Customer i.d. _Labcore # Interest . Sample + Spk Sample (dup) TCLP-1 STD
BOJYDS S97N000048 spk As 2.654 ND 109.34
Ba 54.03 0.5063 110.42
cd 0.5244 ND 108.03
- Amt of extract (mLs): 30.000 Cr 2.603 ND 107.24
Amt of Nitric added (mLs): 7.000 Pb_ 2.675 ND 110.21
Amt of TCLP-1 ICP std (mLs): 4.000 Se 0.8128 ND 167.44
Amt of TCLP-1 Hg std (mls): 0.200 Ag 1.588 0.1763 59.26
*Hi 0.05077 ND - 5229
Total volume (mLs): 41.20
Sample Dilution Factor: 1.373
TCLP-1 ICP std DF: 10.3
TCLP-1 Hg std DF: 206
DF of the sample that was spiked: 1.167

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

*Hg performed by Cold Vapor Atomic Absorption

0°'A3Y ‘av2-da-IWM-S-4NH



22T

S97N000028 (Customer i.d. BOJYDG6)

Elements of ICP Raw Final
Customer i.d, Labcore # Interest Data (ppm) Result (ppm)

BOJYD6 S97N000028 sam As ND ND

Ba 2.067 2.3793

Cd 0.0514 0.0592
Amt of extract (mLs): 139.00 Cr ND ND
Amt of Nitric added (mLs): 21.00 Pb ND ND
Total volume (mLs): 160.00 Se ND ND

Ag 0.1645 0.1894
Dilution Factor: 1.151 *Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

0 'ATH *Sv2-da-WM-aS-4NH




£21

S97N000040 (Customer i.d. BOJYD7)

Elements of ICP Raw Final
Customer i.d. Labcore # Interest Data (ppm) _ Result (ppm)
BOJYD7 S97N000040 sam As ND ND

Ba 7.5 8.6618

cd 0.2949 0.3406
Amt of extract (mLs): 58.10 Cr ND ND
lAmt of Nitric added (mLs) 9.00 Pb ND ND
Total volume (mLs): 67.10 Se ND ND

Ag 0.1583 0.1828
Dilution Factor: 1,155 *Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

0'A3y 'Qva‘dG"WM'GS':!NH
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S97N000034 (Customer i.d. BOJYDS)

Elements of ICP Raw Final
Customer i.d. Labcore # Interest Data (ppm) . Result (ppm)
BOJYDS S97N000034 sam As ND ND
‘ Ba 3.482 5.3260
Cd 0.3263 0.4991
Amt of extract (mLs): 64.20 Cr ND . ND
lAmt of Nitric added {(mLs) 34.00 Pb ND ND
Total volume (mLs): 98.20 Se ND ND
Ag 0.1246 0.1906
Dilution Factor: 1.530 *Hg ND ND

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

*Hg performed by Cold Vapor Atomic Absorption

6 °’AQH ‘Gv2-dQ-WM-0S-3NH
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. . Page: 1
A-0004-1 .
~ LABCORE Data Entry Template for Worklist# 17960
Z
Analyst: Dk Sats nstrument: ICPOY Book# CeR 945
Method: LA-505-151/161 ReviMod _ (— !
Worklist Comment: ICP 107-N (TCLP DIGEST) Pc B SM\P fe g
S Type Sampledt R A Test Matrix Group# N Project
1 ICV @ICP-QC QC
2 ICB eIcP-0C OC
3 LLS @ICP-QC QC
4 ICSA ; @ICP-QC QC
5 ICSAB @ICP-QC QC
6 PREPSTDTJIA @ICP-TO1 LIQUID
7 PREPBLKTJA ' @ICP-TO1 LIQUID
8 SAMPLE S97N000028 0 T @ICP-T01l LIQUID 97000165 107 W
Analytes Requested: AG-T-01 , AL-T-01°, RS-T-01 , B-T-01 , BA-T-01 ,
BE-T-01 , BI-T-01 , CA-T-01 , CD-T-01 , CE-T-0L , CO-T-01 ,
CR-T-01 , CU-T-01 , FE-T-0L , K-T-01 , LA-T-01 , LI-T-01 ,
MG-T-01 , MN-T-01 , MO-T-01 , NA-T-01 , ND-T-01 , NI-T-01 ,
p-T-01 , PB-T-01 , 8-T-01 , SB-T-01 , SE-T-01 , SI-T-01 ,
SM-T-0L , SR-T-01 , TI-T-01 , TL-T-01 , U-T-01 , V-T-01 ,
ZN-T~0L , ZR-T-01 :
9 pUP $97N000028 0 T @ICP-TO1l LIQUID
10 SAMPLE S97N0GGO034 0 T @ICP-TOl LIQUID 97000165 107 N
Analytes Requested: AG-T-01 , AL~T-01 , AS-T-01 , B-T-01 , BA-T-01 ,
BE-T-01 , BI-T-01 , CA-T-0l1 , CD-T-0l1 , CE-T-01 , CO-T-01 ,
CR-T-0L , CU-~T-01 , FE-T-01 , K-T-01 , LA-T-01 , LI-T-01
MG-T-01 , MN-T-01 , MO-T-01 , NA-T-01 , ND-T-01 , NI-T-01 ,
p-T-01 , PB-T-01 , S-T-01 , SB-T-01 , SE-T-01 , SI-T-01 ,.
SM-T-01 , SR-T-01 , TI-T-0L , TL-T-01 , U-T-01 , V-T-01 ,
ZN-T-01 , ZR-T-01
11 DUP S97N000034 0 T @ICP-TOL LIQUID
12 ccv qc

@ICP-QC

Data Entry Commenls."

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WESTINGHOUSE
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- HNF-SD-WM-DP-245, REV., 0
05/06/97 15:28 Page: 2
A-G004-1 .
LABCORE Data Entry Template for Worklist# 17960

S Type * Sample# R A Test Matrix . Group# Project

13 CCB ®ICP-QC QC

i4 SERDIL S597N000048 0 T @ICP-T01 LIQUID

15 SAMPLE S97N000048 0 T ®ICP-TO0l LIQUID 97000254W1510—N

Analytes Requested: AG-T-01 , AL-T-0l. , AS-T-01 , B-T-01 , Ba-T-01 ,

BE-T-01 , BI-T-01 , CA-T-0l1 , CD-T-0L , CE-T-01 , CO-T-01 ,
CR-T-01 , CU-T-01 , FE-T-01 , K-T-01 , LA-T-01 , LI-T-0L ,
MG-T-01 , MN-T-01 , MO-T-01 , NA-T-01 , ND-T-01 , NI-T-01 ,
p-T-01 , PB-T-01 , S-T-01 , sB-T-01 , SE-T-0lL , SI-T-01 ,
sM-T-01 , SR-T-01 , TI~T-01L , TL-T-01 , U-T-01 , V-T-01 ,
ZN-T-01 , 2ZR-T-01 )

16 DUP $97N000048 0 T @ICP-TOLl LIQUID

p.'k:“dn =12 pp )

17’ SPK-PREDIG S97N000048 0 T @ICP-T0Ol LIQUID

18 YCSA @ICP-QC QC )

19 ICSAB . @ICP-QC QC

20 CCV @ICP-QC QC

21 CCB @ICP-QC QC

Final page for worklist # 17960
A éi»4~09/ N

N

Analyst Signature

Data Entry Comments:

¢ Date

//Jq//k- /Q"ﬁ

b

3‘/9/57

Analyst Signature

Date

S = Worklist Slot Number, R =.Replicate Number, A = Aliquot Code.
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05/07/97 12:58 o509 372 2929 WESTINGHOUSE s+ MO-924 200W @oos

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

t1alysis Report Summary HWed 05-07-~97 01:48:55 PY page 1
## Sample Name File Method Date Time OpID Type Xode
1 ICcV : 970507A ICP2 05/07/97 12:31 DKS Q CONGC
2 ICB 970507A ICP2 05/07/97 12:35 DKS Q CONC
3 LLS 9705074 ICP2 05707797 12:38 DKS ¢ GONG
4 ICSA 970507A ICP2 05/07/97 12:41 DKS Q CONG
5 ICSAB ’ 970507A ICP2 05/07/97 12:44 DRS Q CONC
6 PREPSTDTJA 9705074 IGCP2 05/07/97 12:48 DKS S CONG
7 PREPBLKTJA 9705074 1ICP2 05707797 12:52 DKS Q CONG
8 PREPBLKTJA 970507A ICP2 05/07/97 12:58 DKS; S CONC
9 S97N000028 9705074 1ICP2 05/07/97 13:02 DKS S CONGC
10 S$97N000028_ D 970507A ICP2 05/07/97 13:04 DKS § CONC
11 .S97NQ00040™ 970507A ICP2 05/07/97 13:07 DKS 8§ CONGC
12 S97N000040_D 970507A - ICP2 05/07/97 13:10 DKS S CONC
13 CCV - 970507A ICP2 05/07/97 13:13 DXS Q CONG
14 CCB . 970507A ICP2 05/07/97 13:17 DKS Q CONC
"15 S97N000048 970507A ICP2 05/07/97 13:21 DKS S CONGC
16 S97N000048 D 970507A ICP2 05/07/97 13:24 DKS § CONC
17 S97N0000487°s - .°'970507A ICP2 05/07/97 13:26 DKS S GONC
18 ICSA - 970507A ICP2 05/07/97 13:32 DKS Q CONC
19 ICSAB 970507A ICP2 05/07/97 13:35 DKS Q CONC
20 CCV_1 970507A ICP2 05/07/97 13:39 DKS Q CONC
21 CCBT1 . 9705074 ICP2 05/07/97 -13:43 DKS Q CONG
o .
£5.07-9 J97 kvooely’
7 J97 hoooofO
107~ "
T A ‘ JiTnovtoty
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Analyéis Report

# Sample Name

PREPBLKTJA
PREPBLKTJA
$97N000028
597N000028 D
11 §97N000040™
12 597N000040_D
ccv

CCB
15 S97N000048
16 S97N000048 D
17 S97N000048”S
ICSA
19 ICSAB

20 cov_1
21 GGBT1

# Sample Name

1

2

3

4

5 ICSAB

6 PREPSTDTJA

7 PREPBLKTJA

8 PREPBLKTJA

9 -S97N000028

10 S97N000028 D

11 S97NQ00040™

12 S97N000040_D

13 GCV .

14 GCB

15 S97N000048

16 S97N000048 D

17 S97N000048”S
ICSA

19 ICSAB
20 CCV 1
21 cerTl

05/Q7/87 12:

o509 372 2929

Averages

WESTINGHOUSE

sa0 MO-924 200W

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

Wed 05-07-97.01:48:55 PM

Al As
4,938 5.153
L0121 -.0081
.1183 2102
243.6 -.0583
242.0 0013
.0386 724
.0205 0247

0126 -.0186
2066 048
2252 -.0634
5240 -.0602
5197 0406
4.884 5.105
0166 0001
2370 -.0369
.2639 -.0287
2611 2.654
241.3 -.0161
240.0 . -.0126
4.880 5.151
0102 -.0234

Ca Gd
4,863 31
-.0039 ~.0007
,2111 0099
246.6 0000

46.0 9194

0719 1391

4000 0005

,0643 -.0007
67.19 .0514

67.17 0491

77.11 2949

77,91 .3030
4.929 .906

-.0036 -.0010
173.0 0298

166 0222

152.9 5244
245.0 0012

243.7 .9063

4.912 4.899

-.0045 ~.0013

152

page 2
Ba Be
5.013 5.114
.0001 0005
.0998 0112
.0005 0008
L4767 4793
14.64 0005
.0044 . 0006
.. 0007 .0004
"2.067 .0025
2.075 .0023
7.500 .0034
7.531 .0036
5.000 5.084
.0001 .0006
8091 0034
5063 0029
54.03 0027
.0004 0008
L4774 4747
5.019 - .108
-.0000 .6005
Co Cr
5,058 .931
0003 -.0008
0421 .0205
.0011 -.0008
4652 4661
0117 7063
0003 -.0010
.0010 -.0011
1830 0115
1867 .0133
0570 .0063
.0570 .0093
5.040 4,917
-.0001 .0008
1357 .0196
1237 .0080
1527 2.603
0017 -.0025
4565 4574
5.021 4,899
0004 -.0006



fnalysis Report

# Sample Name

1 Icv

2 ICB

3 LLS

4 ICSA -

5 ICSAB

6 PREPSTDIJA
7 PREPBLKTJA
8
9
9
L

e

12 $97N000040_D
ccv ;

CCB

15 S97N000048
16 S97N000048 D
17 97800004878
18 ICSA

19 ICsaB

20 CCV 1

71 ¢¢B1

{## Sample Name

PREPBLKTJA
PREPBLKTJA

1

2

3

4

5 ICSAB

g PREPSTDTJIA
8

9 S97W000028
10

S97N000028_D.

11 S97N000040™
12 5978000040 _D
13 cov ]

14 ccB

15 S97N000048
15 $97N000048_D
17 S97N000048~S
18 ‘ICSA

19 ICSAB

20.GCV 1

21 ccBTL

:59 509 372 2929
HNF-SD-WM-DP-245, REV. 0
Averages Wed 05-07-97 01:48:55 PM
Cu Eu Fe K La
5.050 -.0032 4,640 5.076 5.058
-.0006 -.0022 0032 .0972 .0003
0180 ~.0014 0982 .3889 L1022
-.0092 -.0197 93.80 .0420 -.0043
4476 -.0183 93,04 L0003 | -.0043
0007 -.0025 .0049 . 3728 -.0005
0027 -.0038 -.0079 Ql.442 .0013
L0004 -.0019 -.0008 .2867 ..0004
4904 L0457 1.005 7.983 ~$0025
L4902 L0456 1.035 7.9 .0015
1523 .0470 2907 5.163 .0015
1533 L0476 2856 4.8 -.0004
4,971 -.0025 4,634 5.056 4.991
0008 -.0018 0024 L2713 .0002
-.0057 1150 29.84 21.07 -.0028
-.0071 L1127 13.12 18.82 -x 0006
-.010¢ 1057 12,01 17.89 -.0007
~.0095 -.0199 92.65 .1825 -.0047
4443 -.017 92,11 .1374 -.0041
5.005 -.0028 4.619 4.839 4,997
-.0002 -.0013 0021 .1020 0003
Mg Mn Mo . Na Nd
5,038 4.859 5.031 5.204 5.058
0060 -.0007 -,0002 -.014 -.0013
L2134 .0193 0987 Q.1472 2010
256.1 -.006 -.0056 19%.5 0091
254.0 4397 -.0088 198.8 0021
.0035 .0003 -.0006 408.2 0003
L0232 -.0012 -.0004 Q2298, -,0040
.0012 ~-.0007 -.0031 481.5 .0016
5.762 17.56 -.0226 2250 0130
5.803 17.66 ~-.0108 2265 0086
3.909 5.898 -.0029 2141, 63
3.923 5.834 -.0083 2139, 0025
4,992 4.847 5.006 5.112 4.991
.0014 -.0004 -.0026 -.0126 0026
36.00 151.7 -.0105 2343, 0033
3.10 140.8 031 2314, 0037
34.77 127.9 0013 2107, -.00
254.0 -.0066 -. 0144 187.4 0026
252.4 4349 -.0071 197.0 ,0056
4.996 . 5.006 5.142 4.992
-.0048 -.0004 0007 -.0087 -.0012

WESTINGHOUSE
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05/07/87
3 i

/1elysis Report

IcV
ICB
1LsS
IGSA

ICSAB
PREPSTDTJA
PREPBLKTJA

$S97N000028 D
$978000040~
$97N000040_D
cev -
GCB
S97N000048 .
S97N000048_D
S97N0000487S
ICSA

Icsas

ccy, 1

¢cBTl

Sample Name

1CSAB
PREPSTDTJA
PREPBLKTJA
PREPBLKTJA
S97N000028
S97N000028_Db
S97N000040™
S97N000040_D
(2% -

cCB
S97N000048
S97N000048_D
S97N000048S
ICSA -
ICSAB

cev_1

CCBT1

13:00

B50¢

Averag

LI T O R A A B B B I I s

o
W
~1
(X

es

WESTINGHOI'SE

HNF-SD-WM-DP-245, REV. 0
Wed 05-07-97 01:48:5§ PM

s MO~

-.0004

-.0001

23

~IHuWUn
Wi

07
00

. 2
' .0104

154
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05/07/97
o

Analysis Report

# Sample Name

13 &gV

CCB
15 S97N000Q48
16 S97N00Q048

13:01

S97N000040_D

D

17 S97N000048”S

18 ICSA
19 ICSAB
20 CCv_1
21 ccB~1

o508 372 2929

Averages

- 1 0
~.0290 .0070
5.041 0043
-.0048 -.0010
-.0131 -.0018
~-.0133 -.0014
~.0107 ~-,0018
~,0043 .0055
4560 0053
5.034 L0041
-.0033 -.0008

YT B

050777

WESTINGHOUSE

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

Wed 05-07-97 01:48:55 PM

3.8 .02

3.83 -.0229
4.746 4.928

.0009 -,0036
7.020 -.0262
4.455 . -.0233
4,094 -,0225
.0067 ~.0057
.8988 -.0066
4.727 4,925

.0004 -.0022

155
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HNF-SD-WM-DP-245, REV, 0

Ac  Ba L G pb Se /.s;,
597/\(000024 NpD 2,902 0.32¢3 MO 9NV 9159 Otvuwe

DoLimT 0:40 0,20 06032 004 o,go O:F9 LA
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T e P B - 7]
05408797  13:27 2509 372 2929 WESTINGHOUSE s MO 821 200W Boot

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

05/08/97 10:15 / CU§T103508B. THT Page: 1
00041 LABCORE Data Entry Template for Worklist# 18002
Analyst: ﬁ}( 5Q7/U Instrument: ICPoL-A ﬂ S%9T  Book# (LA 143

Method: LA-505-151/161 Rev/Mod _(~ | /p A : /6\
“ PCB sa

H
Worklist Commént: ICP 107-N (TCLP DIGEST)

S Type Sampleif R A Test Matrix Group# Project

1 ICV ®ICP-QC QC

2 ICB @ICP-QC QC

3 LLS @ICP-QC QC

4 ICSA @ICP-QC QC

5 ICSAB @ICP-QC QC ’ .

6 SAMPLE S97N000034 0 T @ICP-TO1 LIQUID 97000165 107 N

Analytes Requested: AG-T-01 , AL- T 01 , AS-T-01 , B-T-01 , BA-T-01 ,

BE-T-01 , BI-T-01 , CA-T-01 , CD-T-01 , CE-T-01 , CO-T-01 ,
CR-T-01 , CU- T 0L , FE-T-01 , X-T-01 , LA-T-01 , LI-T-01
M@-T-01 , MN-T-01 , MO-T-01 , NA-T-01 , ND-T-01 , NI-T-01 ,
p-T-01 , PB-T-01 , 8-T-01 , SB-T-01 , SE~-T-01 , SI~T-01 ,
sM-T-01 , SR-T-01 , TI-T-01 , TL-T-01L , U-T-01 , V-T-01L ,
ZN-T-01 , ZR-T-01

7 DUP S97N000034 0 T @ICP-T0l LIQUID

8 ICSA @ICP-QC QC

9 ICSAB . @ICP-QC QC

10 ccv @ICP-QC QC

11 CCB ®ICP-QC QC

Final page for workhst # 18002
B orors7 (e p eth

Analyst Signature - Date ] . Analyst ngnature (/ Date
s17koooest 1ol 3F Y

bata By Commentsi ) ot Aoy K S\ Tollefron i/ifsr  Few LB T
Cratlya s, /\ﬁ,, Mvé,é/ﬂ—ﬁ" /728 O «

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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L WESTINGHOUSE oo MO-924 200W @ooz

05/08/97  13:28 D509 372 2929 HNF.SD-WM-DP—245, REV.0

An‘dlysis Report Summary Thu 05-08-97 01:48:28 PM page 1
# Sample Name File Method Date Time OpID Type Mode
1 ICV . 970508B ICP2 05/08/97 13:02 DKS @ CONG
2 ICB 9705088 IGP2 05708797 13:06 DKS Q CONG
3 LLS 970508B XCP2 05/08/97 13:09 DKS Q GONC
4 ICSA 970508B ICP2 05/08/87 13:12 DKS @ CONC
5 ICSAB 970508B ICP2 05/08/97 13:14 DKS Q. CONC
6 S97N000034 970508B XCP2 05/08/97 13:18 DKS S CONC
7 ICSA 970508B ICP2 05/08/97 13:23 DKS ¢ CONGC
-8 ICSAB 970508B ICP2 05/08/97 13:26 DKS Q CONC
9 CCV 970508B ICP2 05/08/97 13:29 DKS Q CONGC
10 CGB 970508B ICP2 05/08/97 13:35 DKS Q CONC
IR L
~ N : .
0656897 ST 7Kbcea3y
107-k (T digert )
19,

e r/(/lﬂhi RIZERN
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WESTINGHOUSE 5o MO 924 200W @oos

05/08/97 13:28 D509 372 2929
. 5
HNF-SD-WM-DP-245, REV.0
Analysis Report’ Averages Thu 05-08-97 01:48:28 PM page 2
4 Sample Name Ag Al . As B Ba Be
1 IV’ 4,881 4.874 5.152 5.003 4.980 5,081
2 ICB 0002 0026 ~-.0059 .0086 0000 0001
3 LLS 0223 1067 1950 .1060 0996 0103
% YCSA 0015 244 .4 -.0186 .0059 0003 0003
5 IGCSAB 9556 24)..2 -.0285 -.0028 4766 4757
- 6 $97N000034 1246 1.284 0200 3.347 82 0015
7 ICSA 0014 242.8 -.0269 0010 0004 0004
8 ICSAB 9606 240.1 0055 .0080 5 .4727 4754
g CcCV 4.88 4,873 5.172 4,998 4.976 5.078
10 CCB 0008 0046 -.0104 .0019 0001 0000
# Sample Name Bi Ca cd Ce Co Cr
1 IcV 5,074 5.013 4,987 4.906 5.095 4,972
2 ICB 0349 002 0001 -.000 0001 0014
3 LLS Q.1427 2312 0103 L2039 0412 0215
4 ICSA 0100 254.6 0018 L0131 000 -.0023
5 YCSAB 0486 249.L 9272 .0067 4643 4648
6 S97N000034 0395 60,27 3263 -.0154 0855 0272
7 ICSA 0073 255.3 0015 0101 0004 -.0015
8 ICSAB 0098 254 9296 0135 4638 4715
9 cCV 5.08 5.052 4,970 4.907 5,088 4.971
10 GCCB 0328 0037 .0005 0008 0000 0010 -
# Sample Name Cu Eu Fe K La Li
1 ICV 4.958 -.0009 4.665 5.044 4.997 4.859
2 ICB -.0003 0008 -.0002 .0730 000 0008
3 LLS 0172 0016 958 L7908 1026 0225
4 ICSA -.0102 -.0336 94.85 1749 ~-.0047 0035
5 ICSAB . L4454 ~.0263 93.04 .1892 -.0039 .9961
6 S97N000034 .0564 . 0407 1.084 2,393 .0041 ©.0046
7 ICSA - -.0095 -.0352 94,53 .1585 -.0038 .0036
8 ICSAB .4388 -.0342 93.59 . 2046 -.0037 .9766
9 CCV . : 4.957 ~.0001 4.656 5.022 4,992 4.870
10 CCB .0002 - ,0006 .0006 .0862 .0008 .0006
j## Sample Name . Hg Hn Mo Na . Nd Ni
1 IcV . 4.994 .4.883 5.061 5.091 4.978 5.002
2 ICB -.0025. .0003 L0011 .0814 ~-.0021 ~-,0051
3 LLS L2167 .0200 .0978 .2008 .1999 .0356
4 IC8A 257.1 -.0060 - -.0103 197.0 .0022 -.0147
5 ICSAB 253.7 . 4400 -.0103 195.7 .0011 .9153
6 S97N000034 2.702 5.107 .0059 1677, -.0006 . 6048
7 ICSA 255.3 -.0057 -.0127 195.3 .0020 -.0190
8 ICSAB : 252.9 L4449 -.0079 192.7 .0028 . 9242
g CCV 4.987 4.884 5.044 5.087 4.963 4,970
10

CCB .0063 .0000 -.0033 .0755 .0003 .0010
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05/08/97 13:29 =509 372
analysis Report Averages
# Sample Name ro
cv 5.038

% %CB 0026

3 LLS 4103

4 ICSA 0184

5 ICSAB 0296

6 S97N000034 0820

‘] o2

ICSAB -

g ccv 5.056
10 cCB -.0002
i# Sample Namé Sm

1 ICV 4.897

2 ICB 0106

3 LLS 2159

4 ICSA 0071

5 ICSAB 0030

6 S97N000034 -.0272

7 ICSA 0079

8 -ICSAB 0144

9 ¢cCcv 4.897
10 ccB 0035
# Sample Name : v

1 ICcV 5.063

2 ICB 0020

3 LLS 1068

4 ICSA 0016

5 1CSAB 4654

6 S97N000034. -.0057

7 ICsA 0020

8 ICSAB 4715

9 CcCV 5.058
10 ccB 0011

J/(Js%
Qf -Ug~7

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

Thu 05-08-97 01:48:28 PM

s Sb Se
4.975 4.798 4.690
-.0116 -.0040 0229

2006 0966 2243
-.0488 .0018 -.0184
-.0331 -.0246 -.0398
3.431 ~-.0207 1694
-.0511 -.0000 0008
-.0375 0069 ™% -.0064
4.973 4.803 4.683
-.0082 -..0089 .0397

Th Ti TL

0262 4.916 4.673

0017 0000 0112

0012 0201 3884

0026 0008 -.0132
~.0022 0012 30

0257 -.0010 -.0188
-.0017 .0010 0163
.0068 0018 0171
.0294 4.915 4.733

0079 -.0002 -.0017

Zn. Zr

4.818 4.955
0007 0017
0198 0231
0068 -.0020
9185 -.0016

6.008 -.0099
0068 -.0013
9282 -.0013

4.820 4.945

-.0000 .0001

160
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HNF-SD-WM-DP-245, REV. 0

Attachment 4
Hg Data
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May, 27,1997 1:35PM WHC 2225 LAB ROOM 2F BACKSIDE No.3338 P 2/3
(worklzsfrpt Version 2.1 05/15/95 HNF-SD-WM-DP-245’ REV. 0 ‘Page: 1

eR77%5 | ABCORE Data Entry Template for Worklist# 18095

Analyst VU Instrument: CAAO1 Vv - Book# 13 N )

Method: LA-325-104 Rev/Mod D-O
Worklist Comment: HG-02 107N BASIN Spike is Pre-Leach-Do not Add. Use 2mi SS. @@PW

GROUP  PROJECT s TYPE SAMPLE# RA =mmemen TEST----=- MATRIX “ACTUAL  FOUND DL ©UNIT
; 1 1cv HG-02 L 0./ q 51&— H/A___ ug/fmi

2 1c8 ' HG-02 L1au1p ] 0. 00'§ WA ug/m.

3 LLS HG-D2 v 0./ 042  wma  ugm

4 BLNK-PREP : HG-02 . Liwn [ £0.008 WA ug/mi

5 SID-PREP HG-02 L1auIo ﬂ.lLHQ 0.8 N/A_ ug/ol

) <0.00% 0.00% Wer 279y

97000165 107 K 6 SAMPLE $97H000028 O T HG-02 L __ua_—<oPES—ROB5 et
97000254 1310-N 7 SAMPLE SO7ND00048 O T- HG-02 L1QUID N/A ‘ £0.665 b.0nS ug/;-nL
97000254 1310-N - 8 pup SOTNDO0048 QO T - HG-02 it <A .005 <6.005 __wA__ uarmt
97000254 1310-H 9 sPx S9TI000048 O T HG-02 v A0 l S W/A _ ug/mil
97000165 107 N . 10 SAMPLE S97N000034 '0.7 HG-02 LIQuIo N/A 40»51)3 0.0D3ug/mL
97000165 107 § 11.SAKPLE S9TNO00040 O T HG-02 LiQu1d wa_ <0.003 0.003 ug/mt
- 12 cov l 4G-02 . Lx.aum ! q-’Z—IL—L W/A __ ugfmi
13 ccB . HG-02 RGN <0.00S  wa \.@/mL’

Final page for worklist # 18095
UadondMusans . 05-37-97 _
Analyst Signatore Date Analyst Slgnatu}‘e Date

Dats Unts
b 4{ 5289y
emrtomen 0, (i} Mﬁ Jacding gneal Hoken

(,U/dio df/&mm% W£ 52% 9?7

Units shown ﬁr QC (SPK & STD) may not reflect the actual units. DL = Defection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code. )

162 -



May. 27. 1997 _ 1:35PK AbWHC 2225 LAB ROOM 2F BACKSIDE;EWOr Analysrs No. 3338 P 3/3

pa ety

anayse: YUY HNF-SD-WM-DP-245, REV, 19, 05 -27- ‘?7
Instrument: PE2380 ) Property #: WB26847 Workdist #: l MQ\D
Calibration Data - Intercept:=Q Ol 3 Siope: O .0 W\ conretation: 0
_Calibration Std. Cpnc. 0.147 ppm
ﬁSample Name Sample |Sample Size[D or A*| PKHT ng % Rec. [Comments
(Std. 1D#) Point in mL | aps) | Resut
72N i® N/A 0.000 D 1.003 | oo A
" - 0.034 D 1,05] | 500 * = WMWMN »
| o100 | 0 |4l | a0l | bl o{Smdm._
0.250 o .00 | 375 . »  |cowasted Md
0.500 D |44 7350 ™ |on o(y,\,!o«%
0.750 o L2232 12| P orepdn pimb
. " 1060 | 0 |F6SS| 147.00] 9«&»«&’,@4&
v 1anNR (std | 200 | D [,203 |22.5995 od | ot coment .
co A (2lC | L0 | D a3 | L7 (,uglld_}\kppgn&{>
wsTaNyp (M | oso [D | .o54 (.29 19550 7 oluggrd
TeLP sl | | 500 [0 | .5324 %] ondd Al
Pupplwi (Mg | .0 | D | o6 |99 L out of
S To0Y% [I3toN | 1.9 | D |.00a | [ 43 col o
FATNSTP U453 1N | [.O D |. N |1.5Y o
SUINO® ugdisioNs, [0 | D |.55350.77 ppch ) dunnoy
S9100023 |FIN TR0 (D | o0y [2.2b M,m‘r (TP
SUINg (N |20 1D oo ()45
39TINPY0|1o7N Q.0 [ D [.oop [ 145
N I2NYR [ 3Xd | 200 | D | 293 57.6392.10
6 B, [BUC | 1.0 | D [oda | |.b3

> Samplé Prep. descriptors: D=direct, A=acid digest
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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 Standard N/A
1Sample Size in mL ss I
iHg ng (Nanograms

Conc Hg pg/mL (or mg/L or PPM) 0.095 N/A
onc Hg g/l (PPB)
verage Conc (ug/mL)
verage Conc (ug/L)
elative % Difference
Conc Hg pg/mL=(Hg ng/SS)*(Tpg/1000ngy
Average Conc.=(Sample + Duplicate)/2 .

elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
etection Limit = (5 ng/SS)*(1pg/1000ng)

etection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.017
Detection Limit (ug/L) . = 16.7
v RESULTS v [ Standard [ NA

onc Hg pg/mlL
Average Conc (pug/mL)
[Relative % Difference

Data Entry by: M O Déte: 27-May-97] -
/F\ppm;/ea by: — HUp patr Date: 55 —.27—‘%f 7
orm ev. 1, . . age 1of1
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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 Blank N/A
ample Size in'mL SS
g ng (Nanograms

onc Hg pg/mL (or mg/l. or PPM) 0.002 N/A
onc Hg pg/L (PPB) .

verage Conc (ug/mL)
verage Conc (ug/L)
|Relative % Difference
Conc Hg fig/mL=(Hg ng/SS)*(1pg/7000ng)

verage Conc.=(Sample + Duplicate)/2

elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
etection Limit = (6 ng/SS)*(1pg/1000ng) -

etection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.005
Detection Limit (ug/L) = 5.0
v RESULTS v

Conc Hg pg/mL

Average Conc (pg/mL)
[Relative % Difference

The Result is < Detection Limit

Data Entry by: Date:  27-May-97

_Hta
Approved by: A neqfin Date: _5-79.95
Form T Rev. 1.1 165 Page Tof 1
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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
Hg ng (Nanograms
Conc Hg pg/mL (or mg/L or PPM)
onc Hg pg/L (PPB)
Average Conc (4g/mL)
Average Conc (ug/L)
Relative % Difference B
Conc Hg pg/mli=(Hg ng/SS)*(Tug/1000ng)
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc,)*100
Detection Limit = (5 ng/SS)*(114g/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Standard
(e

N/A

Detection Limit (ug/mL) = 0.100
Detection Limit (ug/L) = 100.0

v RESULTS v
Conc Hg pg/mL
Average Conc (ug/mL)
{Relative % Difference

Standard T NA

Data Entry by: LU O ., _ , Date: ~ 27-May-97

Approved by: - HUNaaln Date: 7.97.92

Form 1 Rev. 1.1 _Page 1of1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-0) Hg LIQUIDS-DIRECT
iSample Size in mL SS

g ng (Nanograms

Conc Hg pg/mL (or mg/L or PPM)
onc Hyg pg/l (PPB)
JAverage Conc (pg/ml)
verage Conc (ug/L)
elative % Difference
[Conc Hg pg/mE=(Rg ng/SS)*(Tng/1000ng)

Average Conc.=(Sample + Duplicate)/2

elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
etection Limit = (5 ng/SS)*(114g/1000ng)

etection Limit is Corrected for Sample Prep/Dilution

o
[=)
S
]

N/A

Detection Limit (ug/mL) = 0.005
Detection Limit (ug/L) = 5.0
v RESULTS v Blank WA
onc Hg pg/mL . .

.Average Conc (pg/mL)
{Relative % Difference
The Result is < Detection Limit

Data Entry by: S GL. - Date:~ 27-May-97

/Approved by: NN T Date: 5.27.92

Form 1 Rev. 1.1 : Page Tof1
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PLACE ANALYTICAI:CARD IN BOX BELOW-DO NOT WRITE IN SPACE

%
H% m Vol - QQ%\% B 0,14\8u3!m£

G iDe
| 0. 18 ng)ml
b \g pglme * 100~ 83.2%%

# Daki fom K Aildon diodo brase
Ho

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT . Standard N/A
I Sample Size in mL SS ]
Hg ng (Nanograms

Conc Hg pug/mL (or mg/L or PPM)

Average Conc (ug/L)
Relative % Difference
LIQUID [Conc Hg pg/mL=(Hg ng/SSy*(1pg/1000ng)

Average Conc.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1ug/1000ng)

Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.010
Detection Limit (ug/l) = 10.0

v RESULTS v | Standard I NA
Conc Hg pg/mL 1.18E-01

Average Conc (ug/mlL)
{Relative % Difference

/

Data Entry by: W a . ] Date: ™ 27-May-9

IApproved by: 1] U reat Date: 5.27-92

Form 1 Rev. 1.1 . Page Tof 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

N TCLP Dfs one lokin bt acooundt

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT

Sample Size in mL SS

Hg ng (Nanograms

onc Hg pg/mi: (or mg/L or PPM)
onc Hg pg/L (PPB)
IAverage Conc (pg/mbL)
verage Conc (ug/L)
elative % Difference S |
Conc Hg pg/mL=(Hg ng/SS)* (1W—_
verage Conc.=(Sample + Duplicate)/2

elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
etection Limit = (5 ng/SS)*(1ug/1000ng)

Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.005
Detection Limit (ug/L) = 5.0
v RESULTS v ! Sample I NA

Average Conc {ug/mL)
{Relative % Difference
The Result is < Detection Limit

" [Data Entry by: G N ) Date:  27-May-97
Approved by: KN Una 9t Date: 5. 0797
Form 1 Rev. 1.1 Page 1of1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Mo TP ™E dudo )ka
e 0L Lo

CVAA H LA—325 104 (C-0 qu LIQUIDS-DIRECT Sample N/A
HMSample Size in mL 8s
g ng (Nanograms
onc Hg pg/mL (or mg/L or PPM) 0.001] - ERR
onc Hg pg/lL (PPB) . ERR
JAverage Conc (ug/mL) ERR
verage Conc (ug/L) ERR

Relative % Difference e ERR
LIQUID Conc Hg pg/mL=(Hg ng/SS)*(11g/1000ng)
3 verage Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.}*100
etection Limit = (5 ng/SS)*(1ug/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.003
Detection Limit (ug/L) = 25

v RESULTS v | Sample T NA
onc Hg pug/mbL )
Average Conc (ug/mL)
Relative % Difference

Bata Entry by MY Date.  27-Mayo7
Approved by: L0 r o ch Date: %-277.97)
Form 1 Rev. 1.1 =~ ] Page 1of1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

No ToLP DFEs \@L\{m into

&C,cothjr

0) Hg LIQUIDS-DIRECT
Sample Size in mL 88
Hg ng (Nanograms

Conc Hg pg/ml (or mg/L or PPM) 0.002 0.002
Conc Hg ug/L (PPB) 1.6 1.5
Average Conc (ug/mL) e N/A
Average Conc (ug/L) N/A
Relative % Difference 3 N/A
Conc Hg pg/ml=(Hg ng/SS)*(1ug/1000ng
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1pa/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (pg/mL) = 0.005

Detection Limit (pg/L) = 5.0

v RESULTS v | SAMPLE |DUPLICATE

Conc Hg ug/mi.
Average Conc (ug/mL)
[Relative % Difference
Both Results are < Detection Limit

Data Entry by: ‘f}\\j,(( N ., Date:  27-May-97
Approved by: LA natn Date: 527G
Form 1 Rev. 1.1 . Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DQ NOT WRITE [N SPACE

SeR

S0 ng 4 oo M‘}/ng
V.Ol - B

x \DD = -52‘570

- Q)vd\ 200glad T0%e” “us
jDW. Voo Y ,%Imk

No TP dude fokan Jky o ctount mw
Sorn L Fup v vl NS\

CVAA : LA-325-104 (C-0) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
Sample Size in mL SS

Hg ng (Nanograms

Cong.Hg pg/mL (or mg/L or PPM .
Conc Hg pg/L (PPB) : 1.6

Average Conc (ug/mL, N/A
Average Conc (j1g/L) N/A
Relative % Difference N/A

LIQUID Conc Hg Hg/mL=(Hg ng/SSy (1ug/iooong)
IAverage Conc.=(Sample + Duplicate)/2 )

Relative % Difference=({ABS(Sam.-Dup.))/Average Conc.}*100
Detection Limit = (5 ng/SS)*(1ug/1000ng)

Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) = 0.005
Detection Limit (ug/l) = 5.0
v RESULTS v [ SAMPLE [DUPLICATE

Conc Hg ug/mkb <0.005 <0.005
Average Conc (pg/mL)
|Relative % Difference

Both Results are’ < Detection Limit

Data Entry by: ENTW , Date: ~ 27-May-97
Approved by: 1 noatn Date: 5 . 27.97
Form 1 Rev. 1.1 Page 1of 1



o © HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

No TC,L/(\) d\ﬁv_tm 3C(ﬂéw\ wafb O_C.C B V\Xv.

325-104 (C-0) Hg LIQUIDS-DIRECT

ample Size in mL SS

Hg ng (Nanograms

Conc Hg pg/mL (or mg/L or PPM)

Conc Mg pg/L (PPB)

verage Congc (ugfml)

verage Conc (ug/L)

Relative % Difference ; : ¢ ERR
Conc Fg pg/mi=(Hg ng/SS)*(1ug/1000ng) ‘

Average Conc.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.y*100

Detection Limit = (5 ng/SS)*(1pg/1000ng)

Detection Limit is Corrected for Sample Prep/Dilution

Detection Limit (ug/mL) =~ 0.003

Detection Limit (ug/L) = 2.5
v RESULTS v [ Sample | NA

Conc Hg pg/mL
Average Conc (ug/mbL)
[Relative % Difference -

Data Entry by: ] Fle o Date:  27-May-97
Approved by: KO atn Date: 5.27.9%
orm 1 Rev. 1.1 - Page Tof1
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oo HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

o oL deata Yakon i acwonl

-0) Hg LIQUIDS-DIRECT Sample N/A
Sample Size in mL S8
Hg ng (Nanograms

Conc H /b (or mg/L or PPM) : 0.001 ERR

Conc Hg pg/L (PPB) 0.7 ERR
verage Conc (ug/mL) - } ERR

IAverage Conc (ug/l) ERR
Relative % Difference . ERR|
Conc Hg ng/mL=(Hg nngS)*(1pg71(TOWTgT_~—_“—
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/D;lunon

Detection Limit (ug/mL) = 0.003

Detection Limit (ug/l) = ) 2.5

v RESULTS v 1 Sample I NA

-[Data Entry by: . 1l O N Date: ~ 27-May-97

Approved by: L noatn Dafe: 5.277-97
Form 1 Rev. 1.1 Page Tof1
174
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Ve  HNF-SD-WM-DP-245, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

0) Hg LIQUIDS-DIRECT
Sample Size in mL SS
Hg ng (Nanograms

Conc Hg pg/ml. (or mg/L or PPM) 0.092 N/A
Conc Hg ug/L (PPB) ) 92.1 N/AL
Average Conc (ug/mL) N/A
Average Conc (ug/l) N/A
YRelative % Difference : N/A
Conc Hg po/mL=(Hg ng/SS)*(Tug/10
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam. -Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(11g/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution
Detection Limit (ug/mL) = 0.017
Detection Limit (ug/l) = 16.7
v RESULTS v Standard ] NA
Conc Hg pg/mb 8.21E-02 N/AL
Average Conc (ug/ml) N/A
{Relative % Difference N/A
Data Entry by: W , Date:” 27-May-97
Approved by: B waatin Date: S-27.G)
Form T Rev. 1.1 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

) Hg LIQUIDS-DIRECT
Sample Size in mL 88
Hg ng (Nanograms

Conc Hg ug/mL (or mg/L. or PPM) __0.002 N/A
Conc Hg pg/L (PPB) 1.6 N/A

verage Conc (pug/mb) N/A
verage Conc (ug/L) N/A
Relative % Difference e N/AJ
Conc Hg pa/mi=(Hg ng/SS)*(1pg/1000ng
verage Conc.=(Sample + Duplicate)/2
Relative % Difference=({ABS(Sam.-Dup.))/Average Conc.)*100
Detection Limit = (5 ng/SS)*(1ug/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution
Detection Limit (ug/mL) = 0.005
Detection Limit (ug/L) = 5.0
v RESULTS v Blank T  NA
Conc Hg pg/mb <0.005 N/A
Average Conc (ug/mL) N/A
{Relative % Difference N/A
The Result is < Detection Limit :
Data Entry by: N A Date: — 27/-May-97
Approved by: iU p aatn Date: 5-27.94

Form 1 Rev. 1.1 . Page 1 o_ﬁ
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NHC HNF-SD-WM-DP-245, REV. 0

Numatec

Hanford Corporation Internal
An SGN/Cogema, Inc. Company Memo

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
cc: J. Y. Bourges T6-07
B. A. Crawford T6-50
C. M. Seidel Te-14
G. L. Troyer T6-50
W. I. Winters T6-50
JWB File/LB

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 uranijum 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 Tevels 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 sampie, 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 1imits 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 (Towest
detection 1imit) were reported wherever possible.

178



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

G. L. Miller
. Page 2
May 15, 1997

Scans of these samples indicated appreciable Tevels 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.

J. W. Ball, Ph.D.
-Scientist 1

CwW

Attachment

179



OST:

ICP/MS RESULTS FOR 107-N BASIN

INSTRUMENT QC (initial) :
Th-228 Th-230 Th-232 U-234 U-235 U-238
ICB < 45 ppt < 45 ppt < 45 ppt < 20 ppt < 20 ppt < 20 ppt
ICV NA NA 101% NA NA 102%
ISOTOPIC URANIUM CERTIFIED CHECK STANDARD
U-234 U-235 U-238 235/238 235/238 (certified ratio) Recovery
[sRM 43218 < 20 ppt 0.698 ppb 96.4 ppb 0.00724 0.00725 99.9%
SAMPLE RESULTS
Th-228 Th-230 Th-232 U-234 U-235 U-238 235/238
S97N000031 < 0.12 ppm < 0.12 ppm 0.138 ppm | <0.054 ppm | 0.137 ppm 17.3 ppm 0.00792
S97N...31_DUP | <0.12 ppm < 0.12 ppm 0.120 ppm | <0.054 ppm | 0.118 ppm 15.2 ppm 0.00776
S97N000037 <0.12ppm | <0.12 ppm 0.21 ppm 0.13 ppm 8.97 ppm 1150 ppm 0.00780
S97N000043 < 1.20 ppm < 1.20 ppm < 1.20 ppm < 0.54 ppm 6.94 ppm 927 ppm 0.00749
S97N000051 <0.12ppm | <0.12 ppm 0.151 ppm | <0.054 ppm { 0.111 ppm 9.64 ppm 0.0115
ISOTOPIC URANIUM CERTIFIED CHECK STANDARD
U-234 U-235 U-238 235/238 235/238 (certified) Recovery
[srRM 4321B < 20 ppt 0.694 ppb 96.3 ppb 0.00721 0.00725 99.4%
PREP QC
Th-228 Th-230 Th-232 U-234 U-235 U-238 U-238 Rec.
Prep Blank < 45 ppt < 45 ppt < 45 ppt < 20 ppt < 20 ppt 0.120 ppb NA
LCS std NA NA NA NA NA 9710 ppb 97.1%
S97N...31_SPK NA NA NA NA NA 9860 ppb 98.6%
INSTRUMENT QC (final)
Th-228 Th-230 Th-232 U-234 U-235 U-238
CCB < 45 ppt < 45 ppt < 45 ppt < 20 ppt < 20 ppt < 20 ppt
CCV NA NA 98.5% NA NA 99.9%

0 °A3Y ‘G2-da-NM-aS-3NH
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=
g 7
Customer # ple# Prep Analyte Unit dard %| Blank Result Dupli Averag RPD % [Spk Rec %| Det Limit | Count Err %
BOJYD5 | S97N000051 | Acidigst |Am-241 by Extraction uCilg 111.7 <1.15e-03| 3.40E-03 nia n/a nfa nfa 1.00E-03 3.40E+00
BOJYD6 | S97N000031 | Acidigst |Am-241 by Extraction uCilg 111.7 <1.15e-03 | <1.42e-03 | <1.26E-3 na nia n/a 1.00E-03 1.00E+02
BOJYD7 | SO7TN000043 | Acidigst |Am-241 by Extraction uCilg 111.7 <1.15e-03] 5.10E-01 na nfa nla nfa ] 3.40E-02 1.37E+00
BOJYD8 | S97N000037 | Acidigst |Am-241 by Extraction uCi/g 111.7 <1.15e-03| 1.70E-01 nfa nla nfa n/a 1.70E-02 1.63E+00
Customer #] le# Prep Analyte Unit %| _Blank Resuit Dupli Averag RPD % [Spk Rec %| Det Limit | Count Err %
BOJYDS | S97N000051 | Acidigst [Cm-243/244 by Extraction uCilg nfa <1.15e-03| <1.42e-03 nia nia . nla n/a | 1.00E-03 9.04E+00
BOJYD6 | S97N000031 [ Acidigst |Cm-243/244 by Extraction uCilg nfa <1.15e-03 | <1.42e-03 | <1.26E-3 nla nla nia 1.00E-03 1.00E+02
BOJYD7 | S97N000043 [ Acidigst |Cm-243/244 by Extraction uCilg nfa <1.15e-03| <3.42e-02 nfa na nfa nfa 3.40E-02 1.00E+02
BOJYD8 | S97N000037 | Acidigst |Cm-243/244 by Extraction uCilg n/a <1.15e-03 | <1.66e-02 nfa n/a nia nia 1.70E-02 1.00E+02
Customer #| S le# Prep Anaiyte Unit %) __Blank Result Duplit Averag RPD % {Spk Rec %| DetLimit | Count Err %
BOJYD5 | S97N000051 [ Acidigst |Pu-238 by lon Exchange uCifg n/a 1.00E-03 | 1.36E-03 na n/a nia nfa 1.00E-03 4.92E+00
BOJYDS | S97N000031 | Acidigst [Pu-238 by lon Exchange uCilg n/a 1.00E-03 | 1.11E-03 | 1.14E-03 | 1.13E-03 2.67 nfa 1.00E-03 || 5.54E+00
BOJYD7 | S97N000043 | Acidigst [Pu-238 by lon Exchange uCilg nfa 1.00E-03 | 1.02&-01 nfa n/a n/a nfa 2.70E-02 1.75E+00
BOJYD8 | S97N000037 | Acidigst [Pu-238 by lon Exchange uCilg n/a 1.00E-03 | 3.44E-02 nla nia nia na 1.10E-02 2.51E+00
Cust #] le# Prep Anaiyte Unit %] _ Blank Result Dupli Averag RPD % [Spk Rec %| Det Limit | Count Err %
BOJYDS5 | S97N000051 | Acidigst |Pu-239/240 by TRU-SPEC Re[uCilg 100.9 <6.41e-04{ 2.31E-03 nia nfa nfa nfa 1.00E-03 3.86E+00
BOJYD6 | SS7N000031 | Acidigst |Pu-239/240 by TRU-SPEC Re|uCilg 100.9 <6.41e-041 1.11E-03 | 1.12E-03 | 1.12E-03 0.9 nia 1.00E-03 5.53E+00
BOJYD7 | S97N000043 | Acidigst |Pu-239/240 by TRU-SPEC Re|uCi/g 100.9 <6.41e-04| 5.89E-01 na n/a nfa nfa_| 2.70E-02 1.35E+00
BOJYD8 | S97N000037 | Acidigst {Pu-239/240 by TRU-SPEC Re|uCi/g 100.9 <6.41e-04 | 1.96E-01 na n/a nfa nfa 1.10E-02 1.56E+00
Cust #| Sample# Prep Analyte Unit d %| Blank Result Dupli ] RPD % |Spk Rec %| Det Limit | Count Err %
BOJYD5 | S97N000051 | Acidigst |Antimony-125 by GEA uCilg nfa | <1.42e-02 | <2.83e-02 nfa nia nia nfa 2.83E-02 nfa -
BOJYD6 | S97N000031 | Acidigst |Antimony-125 by GEA uCilg nfa <1.42e-02| <1.45e-02 | <1.37e-2 nia nia na 1.45E-02 nfa
BOJYD7 | S97N000043 | Acidigst |Antimony-125 by GEA uCilg nfa_ | <1.42e-02| <2.45e-02 nfa nia n/a nfa 2.45E-02 nia
BOJYD8 | S97N000037 | Acidigst |Antimony-125 by GEA uCifg nfa_ | <1.42e-02| <4.04e-02 nfa n/a n/a nia 4.04E-02 nfa

Page 1
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APPENDIX 1
TEST PLAN FOR PROCESSING SEDIMENT SAMPLES FROM 105-N BASIN
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Numatec Internal
Hanford Corporation ) Memo
From: Process Chemistry 8C510-97-003

Phone: 373-6322 T6-09
Date: March 12, 1997

Subject: TEST PLAN FOR PROCESSING SEDIMENT SAMPLES FROM 105-N BASIN
(Revision 1)

To: G. L. Miller — -8

cc: J. W. Chenault T6-07
' G. B. Griffin T6~12
D. L. Herti T16-07
J. R. Jewett T6-07
J. M. Kunkel T6-07
D. S. Mantoot T6-03
L. F. Perkins Jr. T6-14
C. M. Seidel - T6-14
R. T. Steele T6-20
K. S. Tollefson T6-12
G. J. Warwick .T6-12
JFO File/LB -

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-Titer 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 um
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:

e The sTudge settles to a sharp layer within 24 hours, Teaving
clear water. .

e The clear water is essentially free of particulates.
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PROCEDURE

1.0 Combine Samples

1.1

1.2

1.3
1.4

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 thé 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.

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.
1.2.3 Add rinsate and any remaining samp]e in the filter housing
to the composite sample.

1.2.4 Package filter and filter housing for return to the
customer.

.A11ow the composite sample to sit undisturbed overnightl

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

2.2

Record the tare weight (to 30.001 g) of an appropr1ate number of
uniquely labeled 50 mL centrifuge cones.

Transfer the water and sediment from the sample container into
the centrifuge cones. -
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Allow the sgdiment 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
2.6
2.7

2.8

Verify the dose rates of the centifuge cones are within the
appropriate radiation work permit (RWP) limits.

Record the f1na1 volumes of the settled sediment to the nearest
mL.

Record the final weights of the settled sediment and centrifuge
cones to +0.001 g.

Obtain photographs or videos of any layers present in the settled
sediment.

NOTE: 1If viscosity and particle size distribution aha1yses are required,
thg project coordinator may request a larger subsample of settled
sediment.

2.9

2.10

Notify project coord1nator of the total volume of sett]ed
sediment.

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 femaining sediment for voughly one hour.

CAUTION

The dose rates of the samples will increase as water is removed.

3.2

3.3

Verify the dose rates of the centifuge cones are within the'
appropriate radiation work permit (RWP) limits.

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 Waste Stream Fact Sheet Development and.Issuance
{Predesignation of Waste) and maintained as described in 10-110-128 Use and
Change Trap Bottles, Wall Traps, and Waste 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
Tisted waste components are identified in the customer's documents, the
solid waste material will be managed as low-level radiocactive waste per
L0-100-151.

SAFETY

The dose rates of the samples will Tikely 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".

14

J. F. 0'Rourke, Advanced Engineer
Pracess Chemistry
Numatec Hanford Corporation
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G. L-HiTler, PrOJeét Coordinator D. S. Penfiel

222-S Production

d, Irdustrial Hygiene
222-S Industrig? Safety and Health

Rust Federal Services of Hanford, Rust Federal %ervices of Hanford,

Inc.

Inc.

/ —_
S Soc,
. S. To son, Manager
Environmental Compliance
Rust Federal Services of Hanford,
Inc.
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Restoration E R‘ u_:, No. 22192 )

Contractor Team Winen Resparse Roguines? M0
ou: N/A

Interoffice Memorandum mw

To: S. J. Trent X0-37 DATE:  May 23, 1997

COPIES: See Below FROM: ], H. Kessner

Laboratory and Analytical Services
B1-35/372-9538

sussect: 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 accuratc 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 evatuation of LCS and spiked sample
results from analyses performed in accordance to the SAP until revisions are made.

RLW:;jmd

R. S. Day X5-54

G. M. Duncan X5-54

W. H. Price H0-20

W. S. Thompson N1-28

R. L. Weiss BI-35

Document and Info Services H0-09
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Rust Federal ' Internal
Services of Hanford Inc. . : Memo

From: 222-S Laberatory 31120-97-017
Phone: 373-2944 T6-14 .

Date: - May 15, 1997

Subject: _POLYCHLORINATED BIPHENYL SAMPLES ON-HOLD

To: . J. H. Kessner B1-35"
cc: G. B. Griffin T6-12

A. G. King T6~03

J. R. Prilucik T6-20

A. D. Rice T6-06
LFP File/LB :

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 J. 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
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Author: Janice M Kier at "WHC295

Date: 5/21/97 3:22 PM

Subject: Re: 222-5 Analysis of 107N and 1310 N Sediment
------------------------------------ Message Contents ---------m--cmmmmmemoomoomo e

Please let me know the amount of overtime hours that will be
expended on this work. Thanks, Janice Kier 372-2525
FRRFRXRLRN

The customer has approved the use of overtime to complete the 107
samples analyses as soon as possible.

Cary

Forward Header
Subject: 222-5 Analysis of 107N and 1310 N Sediment
Author: William H Price at ~BHIO09
Date: 5/21/97 2:13 BM

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 projects 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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DEVIATION FROM REGULATORY REQUIREMENTS FOR TOXICITY
CHARACTERISTIC LEACH PROCEDURE
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Numatec S

Hanford Corporation ’ Internal
An SGN/Cogema, Inc. Company 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 16-06 R. L. Weiss B1-35

A. D. Rice 16-06

cc: R. Akita T6-20 L. P. Markel 16-16
J. Y. Bourges T6-07 R. T. Steele 16-20
R. K. Fuller 716-50 7. L. Tung T16-04
J. E. Hyatt T6-03 W. I. Winters T6-50
A G. King T6-03 BAC File/LB 3R7?

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.I, 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 1iquid 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 100g can be used if the result is that the test
is sti11 sufficiently sensitive, and can measure the constituents of
interest at the regulatory levels prescribed by the Toxic Characteristic,”
sample sizes of 10 grams 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 personne]
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. -

%j/ A o

B. A. Crawford, PhD.
Principal Scientist
Analytical Chemistry

pad
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HANFORD ANALYTICAL SERVICES
Laboratory Analytical Procedure

fosued by: - W. 1. Winters Title  TOXICITY CHARACTERISTICS LEACHING
Hanager PROCEDURE (TCLP) — NONVOLATILE
B. A. Crawford SAMPLES
e . Approval Designator ESQ
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 1iquid, 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 Waste: 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 at.such 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. - :

Approved for Use

Release Date Procedure No. Rev Hod

03/19/97 LA-544-134 A-C

A-6001-271 (12/93) FMT005
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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. A1l four aliquots are maintained- at the
same final volume by adding reagent water or a biank solution, and may
need dilution adjustment to maintain the signals in the linear range
of the instrument teéchnique. A1l four aliquots are analyzed.

3.4.2 Prepare a plot, or subject data to Tinear regression. Use instrument
signals or external-calibration-derived concentrations as the
dependant varijable (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:

Tab]e 1. Sample Maximum Holding Times (days).

From: Field collection From: TCLP extraction From: Prqparadve extraction Total elapsod

To: TCLP extraction To: Preparative extraction To: Determinative analysis timo
Mercury - 28 : N/A 28 : 56
Metals, except . 180 N/A 180 360
mercury

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 chemicails.
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 availabTe, contact the Analytical Services Standards
Laboratory.

Procedure No. Rev Mod Page

LA-544-134 A-0 3 of 18
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5.0 REAGENTS (Continued)
Extraction Fluid #2

Dilute 5.7 mL glacial CH,CH,00H with reagent water to a volume of 1 Titer.
The pH of this fluid shotld 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.

Beakevr-vor Erlenmeyer flask, glass, 50 or 100 wL.

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 um, 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 (aH
weight measurements are to be within 0.1 grams).

Laboratory notebooks, controlled

Procedure No. Rev Mod Page
LA-544-134 AO 5 of 18
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7.0 PROCEDURE STEPS

NOTE: Figure 1 is a quick reference or flow chart for this brocedure.
7.1 Preliminary Evaluations ' v
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 1iquid 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. MWeigh out a subsample of the waste (10 gram).
a. Record the-weight in nofebook or worksheet.

NOTE: Wastes that settle slowly may be centrifuged pribr 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 1iquid, and save.

7. Quantitatively transfer the solid waste (both 11qu1d 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. . Rev Mod Page
LA-544-134 ) A-0 7 of 18
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7.0 PROCEDURE STEPS (Continued}

o 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 1N HC1.
a. Slurry briefly; cover with aiwatchglass.
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. ; Rev Mod Page
LA-544-134 . A-0 9 of 18
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7.0 PROCEDURE STEPS {Continued)

1. Close the extractor bottle tightly.
o 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 1liquid 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 1iquid combined with the

_ original 1iquid removed from the waste is defined as the TCLP extract.

1. If the waste contained no jnitiali 1iquid 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 1liquid phase of the waste is not or may not be
compatible with the filtered liquid, do not combine these
Tiquids.

a. Store separately at 4 °C.
b. If multiple phases occur consult the cognizant scientist.

. Scientist will combineé results mathemat1ca1]y according
to CALCULATIONS, equation 8.5.

7.2.10 Perform the following on waste containing < 0.5 % solids:

Procedure No. Rev Mod Page
LA-544-134 A-0 - 11 of 18
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8.0 CALCULATIONS (Continued)

8.2 Calculate the percent solids as follows:

s _ Wt of solid
% solids = total wt of waste * 100%

8.3 Calculate the percent dry solids as follows:

(Wt of dry waste + filter) - weight of filter
Initial wt of waste

% dry solids = x 100%

8.4 Determine the amount of extract1on fluid to add to the extractor vessel as
fo]]ows.

20 x % solids x wt of waste filtered
100

Wt of extraction fluid =

-For example, the amount of extract required for a 100'gram sample of 30%
dry solids would be:

i

Wt of extraction fluid or 600 grams = 20 x 30 x 100G

100

8.5 Determine the volume of the individual phases (to iO.S%)vthat are to be
analyzed separately as follows:

(V) (¢) + (V) (Cy)
v, +V,

Final Analyte Concentration =

V, = Volume of the first phase (L)

C, = Concentration of the analyte of concern in the first phase (mg/L)
V, = Volume of the second phase (L)

C, = Concentration of the analyte of concern in the second phase

(mg/L).

Procedure No. Rev Mod Page
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Table 2, Maximum Concentration of Contaminants.

Environmental Chemical

Protection Abstracts Regulatory
Agency (EPA) Contaminant Service Level

Hazardous {CAS) (mg/L)
Waste Number Number
D004 Arsenic 7440-38-2 5.0
DO05 Barium 7440-39-3 100.0
D006 Cadmium 7440-43-9 1.0
Doo7 Chromium 7440-47-3 5.0
D008 Lead 7439-92-1 5.0
D009 Mercury 7439-97-6 0.2
polo Selenium 7782-49-2 1.0
po11 Silver 7440-22-4 5.0

Procedure No. Rev Mod Page
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Figure 1. (Continued)
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s (:]igz;: solids with —— compatible (mathematically combine
0.6-0.8 pm with the Tesult with
glass fiber filter extract? result of extract
analysis)
Combine extract -
with liquid phase
of waste
Analyze
liquid
STOP
2G97020231.2
Procedure No. Rev Mod Page
LA-544-134 A-0 17 of 18

A-6001-271 (12/93) FHT005
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107-N SAMPLES

Sample wﬁeeeozs- (BoYBH)
b/t ol s o] (Bo-ﬂ:s)

HNF-SD-WM-DP-245, REVY, §

Centrifuge Cone & 5q
Tare Height /_‘3,_/{2;/9 =

Initial Settled Volume 2SO ml Date/Time #4497 1</0

' — Kz ~ — 7
‘Interim Settled Volume nk Date/Time _— 7 Y
Final Settled Volume X755 mi Date/Time /154 og4s

F1na] Settled Weight (Excess Water Removed) _~" g 4/,’%7
Centmfuged volume qd/ﬂ/tv
Centrifuged. Weight {Extess Water Removed) - g d/7/§1

Comments:

S BoTTLe B mK. (@érd?é WeTER I3 rZCMcM:D)
VISO mL seTneD Sernvewr

Centrifuge Cone #F 5Q
Tare %"iéhf_/.ﬁﬂb q _
. Initial Settléd Volume §'7..Q mL Date/Tyme?ngéz/l‘//O
Interim Settled Volume _~ i ¥ Date/Time /’V”ﬂ’

Final Settled Volume 35.0 mL nate/nmeﬂ s/9/cR 45

Final Settled We1ght (Excess Water Removed) Q 47 g

Centrifuged Volume _&_Q_/g/w_
Centrifuged wewght (Excess Water Removed) 449, 2649

CommentS‘

FZ]?_ /Cuo'
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107-N SAMPLES

Sample l-gNF-SD-WM-DP—245 REV.0

S97Mo BO YOS

Centrifuge Cone }‘E/a',

Tare Weight @ﬁz@g' -
itial Settled Volume 200 nl pate/Time /
Initial Se e 4O . ate/Tim M!?o

Interim Settled Volume —_—" mL /7% Date/Time _ﬁ”/ 17/
Final Settled Volume 350 L Date/Time ff[i??/ S5

Fina] Settled Weight (Excass Water Removed) /g ‘4/7/5,
Centrifuged Volume _~ ¢ "//7/6)

Centrifuged Weight (Excess Water Removed) /g e

Comments: FOR PARTICLE STRE 4 \/rScosTTy

. Centrifuge Cone 50

Tare Weight 13679' g ‘
Initial Settled Volume 4205 nb Date/Time <4244 s4/0

) : : R ) v
-Interim Settled Volume 7 nl%7/% Date/Time/ 292
Final Settled Volume _3%.,0. L Date/Time #/5/97/Cg4s a

Fina] Settled Weight (Exces$ Water Removed) g 2/ g
Centrifuged Volume L2004/ mL
. Centr1fuged Helght (Extess fiater. Removed) 5“/56 g

Comments: - : '

SIWCoOOSY | 293 4 33945 (FRom coE D) .
SINDQ 4y (53735, SOTDS | 38039 (FROM Co D)
SYNCOOOS3 53715 : i
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107-N SAMPLES  HNF-SD-WM-DP-245, REV. 0
Sample $97N000024 (BOJYD6)

Centrifuge Cone 6A
Tare Weight /3,409

Initial Settled Volume _<f2.0omL Date/Time #/~#91/ (410

T
Interim Settled Volume _—" mlL ¥*%%7 Dpate/Time __—7—" f;,;,)
Final Settled Volume _372.5 mL Date/Time Mgﬁg

Final Settled Weight (Excess Water Removed) / ,/%
o
Centrifuged Volume /g 7%7

Centrifuged Weight (Excess Water Removed) /g .,/,,ﬁ,

Comments: o> VISCOSTIY o PRRIICCE sree (NoT Cen UG

BOTTLE ~300 ml sema_a seommegr- (D L W)
PRTER 2" ST Sermenr o o
FR7ERS cower v rmrocares OF Prrzes
BOMR 400 mL
™M seﬂl&?ﬁzb"\”‘cmm&zygp
Centrifuge Cone 68 '
Tare Weight 4/ 22 g
Initial Settled Volume ¢S.0 mL Date/Time. i fp/ 14410
-

—F0
Interim Settled Volume /mL“/”/” Date/Time __/_f/’___ s

Final Settled Volume _&f.0ml Date/Time Mm
Final Settled Weight (Excess Water Removed) =% 96 g
?
Centrifuged Volume ﬁg/}ﬁme
75 mL =T o/ /97

Centrifuged Weight (Excess Water Removed) 33-+¥ g

35.) ’9
Comments:

211



107-N SAMPLES
sample S37N000024 (BoJyps)HNF-SD-WM-DP-245, REV. 0
Centrifuge Cone 6C
Tare Weight /3,55 g ,
Initial Settled Yolume 42.0 mL Date/Time “/#/97 1#/0 _

e o
Interim Settled Volume_— nL Y Date/Time"¢::::7"’/’// Ve
Final Settled Volume 375 mL Date/Time /1947

Final Settled Weight (Excess Water Removed) zg oo g
Centrifuged Volume }s.0 g
Centrifuged Weight (Excess Water Removed) 33.9/9 g

Comments:

Centrifuge Cone 60
TFo
Tare Weight g 774;/97
Initial Settied Volume mL ime /
Date/Time ° /
Date/Time /

Excess Water Removed) g

Interim Settled Volume
Final Settled Volume
Final Settled Weig

g
fuged Weight (Excess Water Removed) g .
Comments: € = A & A7 % e
SYTNOOpZR  30.674 9 34.2¢/9 (eene <)

SY7NC029 1R g sexTD 34.¢/ 5(Cox R)
ST INSCOR 182;19513 I a) o
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107-N SAMPLES
Sample S97NO0CO025 (BOJYD7) HNF-SD-WM-DP-245, REV. 0

Centrifuge Cone 7A

Tare Weight #3 oley] 9

Initial Settled Volume 37.0 mlL Date/Time 4/¢/9) 1410

- SR TR
Interim Settled Volume /mL Y%, Date/Time _—7__ H77
Final Settled Volume 22.5 ml Date/Time ﬂ;gw/ozgg

TFO
Final Settled Weight (Excess Water Removed) — 9 e

Centrifuged Volume 4g 73/0/7/67

Centrifuged Weight (Excess Water Removed) _~" g _;355;97,67

Comments: BSTNE ~14" SeTne® Sepmusur » 3%° prenees
FOLTER ~2" seMep secmmens-

D mR ~ 300 ML seTnep SEODMEVT RN
PR vIsxas3%y + parrrccs Sqze

Centrifuge Cone 78

Tare Weight A2 4¢ (g _
Initial Settled Volume 2.0 mlL Date/Time 4/ A7 14

JFo ) TFO
Interim Settled Volume _—" mL /%57 Date/Time w197
Final Settled Volume RSO al Date/Time «f/sphr/o8s

Final Settled Weight (Excess Water Removed) 1_—[1‘9 79

Centrifuged Volume j2.5 37 m¢_
Centrifuged Weight (Excess Water Removed) 2».¢32 9

Comments:
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107-N SAMPLES

sample S97N000025 (Bogyp7)  HINF-SD-WM-DP-245, REV.0

Centrifuge Cone 7C

Tare Weight /3 494

Initial Settled Volume _42.0 mL Date/Time sfZY L4140

TFo Tre
Interim Settled Volume /mL‘f//’Vn Date/Time A/ VI
Final Settled Volume _R5.0O nl Date/Time 4/15%7/ oe+s
Final Settled Weight (Excess Water Removed) 442.24 47,':}77

Centrifuged Volume j2.5 g mL
Centrifuged Weight (Excess Water Removed) 3/.47 g

Comments:

TF?
Centrifuge Cone 7D l.f/n/sn

Tare Weight g

Initial Settled Volume Date/Time /

Interim Settled Volume ml Date/Time __ ___/

Final Settled _Vo] mL Date/Time _ /

final Sett Weight (Excess Water Removed) g

Centpffuged Volume __ g

Centrifuged Weight (Excess Water Removed) g

Comments:
i TPRE FDIAL W mkny o
STV 30,477 - L9z (e g

Sy INocooy, %k j”’%’é‘é@ 3532 5 (cones B~

S9mbocsta 17.2135 wm

BOTTOM Pl Qur o SaeLe s95uo@cm‘// VIp DIITDYL)Y
T A SECOD Vrme WAS USED ) s Race. SOME MRy, LWAS
UNPOLBTARLY LosT o e AROCESs, 214 '



107-N SAMPLES
Sample $97N000026 (BOJYD8) HNF-SD-WM-DP-245, REV. 0

Centrifuge Cone 8A

Tare Weight /'g’( ?[7 g

Initial Settled Volume _&/2.0 mlL Date/Time 4/# 4 14/D :

=, TFo
Interim Settled Volume _~~ mlL G Date/Time J’/ iz
Final Settled Volume XR¥.O mlL Date/TimeWgﬁ

Final Settled Weight (Excess Water Removed) 46.01 g

Centrifuged Volume 5.0 4 mlL-

Centrifuged Weight (Excess Water Removed) 314 g

Comments: ROTTiE ~ 3;”0?’ seom
PR - 15" Sermie0 sepprenir- }
D MR 200 ML SETLAD SEOPASW T COMBTINED

% EXCESS WATER MISTRAKENLY CA%;Q YD (0% s,
FINGL 3¢ RATE CF #DTER wo/ o ne )
Centrifuge Cone & € BATE OFFDAR 156 WO/ 1440 ue

Tare Weight /3 77479

Initial Settled Volume 42,8 wmL Date/Time 4/s /oy (0

TJFO T
Interin Settled Volune .~ nt /7% Date/Time “Y12/or
Final Settled Volume _30.O nl Date/Time ’1’(/5[97/0%‘/5

Final Settled Weight (Excess Water Removed) #/Q.<#9 g
Centrifuged Voiume J5.0 ag'mlL '
Centrifuged Weight (Excess Water Removed) 35.98 g

Comments:
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107-N SAMPLES
sample $97N000026 (B0JYDS) HNF-SD-WM-DP-245, Ry, o

Ce.ntrifuqe Cone 8C

Tare Weight /_3,5/7( g

Initial Settled Volume _2¢£2.0 mL Date/Time < /9y/ I70

TFO by Iro
Interim Settled Volume _— L7 Date/Time ,//"7""’” 4fr7/97
Final Settled Volume 30.0 mL Date/Time #/14/9/ Og#s

Final Settled Weight (Excess Water Removed) #/2°7/ g

Centrifuged Volume _—"_  g/i7%/%
JFo
Centrifuged Weight (Excess Water Removed) _—" g “//%%7

Comments:

OBIECT THe sx2e oF A "
. GOLOFISH PSS oBcereD
Prssos TNTD 7€ Cong =€
R VISCosEyy + FIRLE S2g

Centrifuge Cone 8D

SFo
Tare Weight g /4
e/Time /
Date/Time /

Date/Time /

{Excess Water Removed) - g

Initial Settled Yolume _  mL
Interim Settled Yolume
Final Settled Volume
Final Settled Wei
CentrifugedNolume _ = g

Centrifdged Weight (Excess Water Removed) g

Comflents:

_ : ThRE 25 »,a?no//SrnQ :
;‘?Zgbajoafs' 30.9%, A 574 (cove m) -
Soo
Oz5 /5.2574 SOczp '37’075 (@53 9)

S9INCOCRL 1¥3.2579 wm

ST vt/
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-079-01 |Pee L of L
2 S0 TThom paen 6-803] .
.uuecior (Company Contact ‘Telephone No. [Project Coordinatoyr [Data Turnaround
Doug Bowers / W.S. 7%0/77 ﬁ’m_, Steve Trent 373-1482 Weiss, RL 30 Days
>roject Designation [Sampling Location ISAF No,
107-N Deactivation - Sediment Samples Area B97-079
(& Chtui o [Field Logbook No. [Mcthod of Shipment
EFL-1133-2 Hand delivered
shipped To Offsite Property No. Bill of Lading/Alr Bilt No.
222-8 Laboratory L
OSSKBLE SAMPLE HAZARDS/REMARKS ( /OOOM SQ‘L(_.) Preservation Cool 4C
6DM Z/ M ’ Type of Container ?
’{A‘) 1Sm : l No. of Container(s) !
pecm L"""lll‘lg lnn/or Ltorage L
e s 2l
See item (1) 1n
N Spocl_-l B
= SAMPLE ANALYSIS o,
(D,
Sample No. Matrix * Sample Date Sample Time
10JYD5 omersold | JDloU/g9 | 1130 X
L+
’
SPECIAL INSTRUCTIONS . Matrix *
CHAIN OF POSSESSION Sign/Print Names **Fax results to Doris Ayres 372-9052. s e Sl
inquished By Date/Time #4222.8 Deliverable: Interim sesults shal be faxed to Sample Management as completed. A g(E) - x{:‘ o
@ 2.4, 77 1age summary report will be provided 30 days after the last sample has been received by 222-S. f‘l,. - ﬁudec
: - ater
/;emme Date/Time (1) PestPCBs - 8080 (TCLY); ICP Metals - 6010A (Add-on); ICP Metals - 6010A (SW-846); o =oi
W %7 /f‘ga 2 /z,//9? ] 930 | Lead - 7421- (GFAA); Mereury - 7471 - (CV); Selenium - 7740 - (GFAAY; Thallium - 7841 - gs - Q:m Solids
Giinquished Ly Be e Recervedfy F—feTime (GPAA); Density; IC Anions - 300.0; Ammonia - 350.1; TIC - 415.1M; pH (Soif) - 9045; DL = DrumLiquids
: Qe{e.e. D SAF BAT-DIT iy mpwlo .e,.‘.u Tl T
‘elinquished By Datw/Time Received By Date/Time MJMS) 5, z2c L - ot
= Vegenton
Aeseued iy, V) i oz/zzm vo 222§ % " o
LABORATORY ived By Title Date/Timo
SECTION
EMNAY- DALY 240 dnsposal Method Disposed By Date/Time.

DISPOSITION
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-079-02 |Pse L of 1 L
“ollectar o ampaay Contaet Telephone Na. roject Coordinator ata Turnarownd E:
Doug Bawers /a 7770m /D?(Jh Steve Trent 373-1482 Weiss, RL 30 Days —
‘roject Uesignation ampling Location AF No. -
107-N D . P 100 Area 107 busldive S amp B97-079 =
ce Liest NG leld Loghook No. IMethad of Shipment e}
EFL-11332 A A WSS V3 izl band delvered — |
mppea Lo (O ffsite Property No. : ’ ilf of Eading/Ajr Bitl No. _'4-1 —
222-§ Laboratory x93 31097 N /n =
NS mmrE nAZARDS/REMARKS ‘ﬁd \ Prestrvation Loctil ons 7 o %
Aone on ¥
wmi|he contach
Co } amw I Type of Container P 4 =
? |
i VNex= W2mediu Cowhncd, Z’D\o&*«. No. of Container(s) ! ) g =
ecial X newng anc or storage | 1L )
pc«ml 104C € Volume ~) 'g oo
. Seerem (D[ e v "‘J or—c
o
N : tuatructions. [BP) b o) S
X SAMPLE ANALYSIS ) o .2.'" o g =
= : fen o =
b e s in =
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Jvpn Qther Solid 3-)o-97 1330 X x o
=
>
Corcbine. boe odd Shi\led Hen's =
U on S deg o mx‘ye
O ANy axala s -
Lot o - el
1 | E
PECIAL INSTRUCTIONS Matrix ¢
CHAIN oF POSSESSION /Sign/Print Names **Fax results to Doris Ayres 372-9052. s = Sl
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~
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REQUEST FOR SAMPLE ANALYSIS (RSA]
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