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INTRODUCTION 

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

ANALYTICAL RESULTS FOR THE 107-N AND 1310-N BASIN 
SEDIMENT DISPOSITION, SAMPLE CHARACTERIZATION PROJECT, 

Project Documentation and Direction 

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

1. Duncan, G. M., BHl-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. lA, 222-5 Laboratory Quality 
Assurance Plan, released on August 31, 1995, Westinghouse Hanford 
Company, Richland, WA 99352. 

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

Project Description 

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

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

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

SAMPLE COLLECTION AND RECEIVING 

Table 1 provides dates associated with sample collection, and the rece1v1ng 
and analyses of samples at the 222-S Laboratory . Table 1 also indicates RCRA 
sample holding times. 

ANALYTICAL REQUIREMENTS 

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

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

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

For settled density, centrifuged density and volume percent solids, the data 
were generated during the sample breakdown process. Breakdown was required to 
provide subsamples for subsequent analyses. Because the density and percent 
solids data cannot be provided after the samples have already been broken 
down, they are considered to be part of the breakdown process. The test plan 
(formalized later as controlled procedure, LT-519- 103, Revision A-0, on 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. 
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Table 1. Sample Collection and Analytical Oates 

Sample Collection Sample Receiving Sample ldentiflatlon Analytial Operations 

Date Time Date Time Customer Labo(atorJ Sample Analyte or Analysis 
Sample Sample Descrfptlon Procedure Date 
Number Number 

2124/97 1130 2124/97 1830 80JYD5 S97NOOOOOJ Original Sample Settled Densitv 4/15197 
(1310-N) Centrifuoed Densitv 4/15197 

Volume % Solids 4/15197 
S97N000047 SellJed Solid Particle Size Distribution 5112/97 

Vrscosity 5113/97 
S97N00()()5,4 CentrifunA<I Solid ShinnNi lo Ouanlerra for PCB Analysis 5116197 
S97N000053 Centrifuged Liquid Anions by IC 5/22/97 

pH 5/22/97 
Ammonia 5/22/97 

S97N000049 Centrifuged Solid, Direct TIC/TOC 5/24/97 
Mercury 512/97 

S97N000051 Centrifuged Solid , Acid Digest Acid DiQes1ion 4'22/97 
Total Alpha/Beta 4124/97 

Am-241 & Cm-244 5/21/97 
Pu-238/2 3912 40 5/21/97 

Gamma Ener!Tf Analvses 4124/97 
Sr-90 5115197 
Tc-99 5/23/97 

isotonir: Th and U by ICPIMS 512/97 
Mefals by ICP 4128/97 

S97N000048 Centrifuged Solid, TCLP TCLP Preparation 512/97 
Metals by ICP 517/97 

Mercury 5/27/97 

3/10197 1330 3/17/97 133S 80JY06 S97N000024 Original Sample Settled Density 4/15197 
(107-N) Cenlrifuaed Density 4/15197 

Volume % Solids 4/15197 
S97N000027 Settled Solid Particle Size Distribution 5112/97 

Viscosity 5/13/97 
S97N000032 Cenlrif~ Solid Shi~ lo Ouanterra for PCB Analysis 5116/97 
S97N000030 Centrifuged Liquid Anions by IC 5/22/97 

pH 5/22/97 
Ammonia 5/22/97 

S 9 7N000029 Centrifuged Solid, Direct TIC/TOC 5/24/97 
Mercury 5/14/97 

S97N000031 Centrifuged Solid. Acid Digest Acid Digestion 4122/97 
T olal Alpha/Beta 4124/97 

Am-241 & Cm-244 5/21/97 
Pu-238/239/2 40 5/21/97 

Gamma Energy Anaiv...s 4124/97 
Sr-90 5/15197 
Tc-99 5/27/97 

lsolnnir Th and U by ICPiMS 512/97 
Me1.als by ICP 4128/97 

S97N000028 Centrifuged Solid, TCLP TCLP Preoaration 5/6/'J7 
Metals by ICP 517/97 

Men:ury 5/27/97 

Sample 
Holding 

Time, days 
50 
50 
50 
77 
78 
n/a 
87 
87 
87 
89 
67 
57 
59 
86 
86 
59 
80 
88 
67 
63 
67 
72 
92 
36 
36 
36 
63 
64 
n/a 
73 
73 
73 
75 
65 
43 
45 
72 
72 
45 
66 
78 
53 
49 
57 
58 
78 
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Table 1. Sample Collection and Analytical Dates 

Sample Collection s.nple Receiving Sample ldentlftutlon AMlytlal Operations 

Date Time ·oate Time Customer Labofatory Sample Analyte or Analysis 
Sample Sample Descrtptlon Procedure Date 
Number Number 

3111/97 134-4 3117/97 1335 BOJYD7 S97N000025 Original Sample Settled Deos.itv 4115197 
(107-N) CenlrifUOM Density 4115197 

Volume % Solids 4115197 
S97N000039 Settled Solid Particle Size Distribution 5112197 

Vrscosity 5119197 
S97NOOOO« CentrifUQed Solid ShiDOAd to Ouanterra for PCB Analvsis 5116197 
S97N000().42 Centrifuged Liquid Anions by IC 5122197 

pH 5122197 
Ammonia 5122197 

S97N00004t Centriluged Solid , Oirec1 TIC/TOC 5124/97 
Mercury 512/97 

S97N000043 Centrifuged Solid, Acid Digest Acid Dioestion IJ22197 
T olal Alpha/Bela 1.124/97 

Am-241 & Cm-2« 5121/97 
Pu-238/239/240 5121/97 

Gamma EnertJY Anatvsas 1.124/97 
Sr-90 5115197 
Tc-99 5127197 

lsotooic Th and U by ICPiMS 512/97 
Metals by ICP 1.128197 

S97N000040 Centrifuged Solid, TClP TCLP Preparation 5/6197 
Metals by ICP 517197 

Mercury 5127/97 
3112197 0910 3117/97 1335 BOJY08 S97N000026 Original Sample SettledDeositv 4115197 

(107-N) Centrifuoed Density 4115197 
Volume % Solids 4/15197 

S97N000033 Settled Solid Particle Size Distribution 5112197 
Viscosilv 5113197 

S97N000038 CentrifUQed Solid ShiDOAd to Quan1erra for PCB Analvsis 5116/97 
S97N000036 Centrifuged Liquid Anions by IC 5122197 

pH 5122197 
Ammonia 5122197 

S97N000035 Centrifuged Solid , Direc1 TIC/TOC 5124197 
Mercury 512/97 

S97N000037 Centrifuged Solid, Acid Digest Acid Diaestion 1.122197 
T olal A!Pha/Beta 1.124/97 

Am-241 & Cm-2« 5121197 
Pu-238/239/240 5121/97 

Gamma EnerQV Ana"""'5 1.124/97 
Sr-90 5115197 
Tc-99 5127197 

lsolnoi<: Th and U by ICPMS 512/97 
Metals by ICP 1.128197 

S97N000034 Centrifuged Solid, TCLP TCLP Pr""""21ion 516197 
Metals by ICP 518197 

Mercury 5127197 

Sample 
Holding 

Time. days 

35 
35 
35 
62 
69 
n/a 
n 
n 
72 
7'4 
52 
'42 
« 
71 
71 
« 
65 
77 
52 
48 
56 
57 
77 
34 
34 
34 
61 
62 
nla 
71 
71 
71 
73 
51 
'41 
,CJ 
70 
70 
43 
64 
76 
51 
'47 
S5 
57 
76 
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Table 2. Project Requirements for 107-N and 1310-N Basin 

Procedure Analyte LABCORE QC Requirements lsee note 21 
Procedure# Duplicate Spike 

RPO •~ Recovery 

Gross Alpha Alpha t.MB-01 t30 75-125 
Gross Beta Beta CMB-01 ±30 75-125 
GEA Am-241 CGEA-04 t30 n/a 
GEA Sb-125 0: GEA-04 t30 n/a 
GEA Co-60 0: GEA-04 ±30 n/a 
GEA Cs-134 CGEA-04 t30 n/a 
GEA Cs-137 tllGEA-04 ±30 n/a 
GEA Eu-152 t.l!GEA-04 ±30 n/a 
GEA Eu-154 CGEA-04 t30 n/a 
GEA Eu-155 t.l!GEA-04 t30 n/a 
GEA Ra-226 tllGEA-04 t30 n/a 
GEA Ac-228 t.l!GEA-04 t30 n/a 
Sr-90 Sr-90 CSR90-01 ±30 n/a 
Tc-99 (Chemical separation/lCS) Tc-99 t.l!TC99-01 t30 n/a 
lsotooic Thorium /ICP/MS) Th-228/230/232 ICPMS-01 t30 n/a 
Isotopic Uranium ICP/MS) U-2341235/238 ICPMS-01 ±30 n/a 
Am-241 Cm-244 (AEA) Am-241 and Cm-244 !!AM24102 ±30 n/a 
Pu-238/239/240 AEA) Pu-238/239/240 4'1PU23902 t30 nta 
Total Metals IICP) Aa OllCP-A02 ±30 75-125 
Total Metals (ICP) Al tlllCP-A02 ±30 75-125 
Total Metals (ICP) As t.l!ICP-A02 t30 75-125 
Total Metals (ICP Ba OllCP-A02 ±30 75-125 
Total Metals ICP Be tlllCP-A02 ±30 75-125 
Total Metals ICP Cd 4 ~ICP-A02 ±30 75-125 
Total Metals ICP Cr ICP-A02 ±30 75-125 
Total Metals ICP) Fe ICP-A02 t30 75-125 
Total Metals ICP\ Mn 4 ICP-A02 t30 75-125 
Total Metals ICP) Na ICP-A02 t30 75-125 
Total Metals (ICP) NI !'.DICP-A02 ±30 75-125 
Total Metals (ICP) SI t.l!ICP-A02 ±30 75-125 
Total Metals /ICP\ Pb C'.l!ICP-A02 ±30 75-125 
Total Metals IICP) Sb tlllCP-A02 ±30 75-125 
Total Metals IICP\ Se C'.l!ICP-A02 ±30 75-125 
Total Metals (ICP) Tl CICP-A02 ±30 75-125 
Total Metals (ICP) V C'.l!ICP-A02 ±30 75-125 
Total Metals ICP) Zn t.l!ICP-A02 t30 75-125 
Mercurv (AA/Cold Vaoor\ Hg HG-02 ±30 75-125 
TClP Metals Sb (see note 1) CICP-T01 ±30 75-125 
TClP Metals As CICP-T01 ±30 75-125 
TClP Metals Ba 4 ,1cP-T01 ±30 75-125 
TClP Metals Be (see note 1) ~ICP-T01 t30 75-125 
TClP Metals Cd 1 ICP-T01 t30 75-125 
TClP Metals Cr 1 ICP-T01 ±30 75-125 
TClP Metals Pb CQICP-T01 ±30 75-125 
TClP Metals NI (see note 1 \ CICP-T01 ±30 75-125 
TClP Metals Se t.l!ICP-T01 t30 75-125 
TClP Metals Aa 1al1CP-T01 t30 75-125 
TClP Metals Tl (See note 1 l !'.DICP-T01 t30 75-125 
TClP Metals V /see note 1) C'.l!ICP-T01 t30 75-125 
TClP Metals Ha HG-02 t30 75-125 
Anions (Ion ChromatOQraphy) Br CIC-01 t30 75-125 
Anions /Ion Chromatoaraphv\ Cl CIC-01 ±30 75-125 
Anions (Ion Chromatoaraohvl F C'.l!IC-01 t30 75-125 
Anions (Ion ChromatOQraphy) NO3 CIC-01 ±30 75-125 
Anions /Ion Chromatoaraohv\ NO2 t.l!IC-01 t30 75-125 
Anions (Ion Chromatoaraohvl PO4 CIC-01 ±30 75-125 
Anions (Ion Chromatoaraohvl SO4 CillC-01 t30 75-125 
Ammonia (Ion Selective Electrode) NH3 NH3-01 ±30 75-125 
TOC (Combustion) TOC TOC-01 t30 75-125 
TIC (Acidification/Coulometric) TIC TIC-02 ±30 75-125 
,oH oH PH-01 ±30 n/a 
Particle Size Distribution /Analvzer\ Particle Size PARTSZ01 n/a n/a 
Density (Settled and Centrifuaedl Density Test Plan n/a n/a 
Viscosity Viscosity Vl::s~::s I Y1 n/a n/a 
Note 1. Although the pro1ect requested thrs analysis, the regulatory definition of TClP rn SW-846, section 7.4.3, does not include these metals. 
Note 2. Accuracy is :l:3 standard deviations for the statistically derived lCS standard or 75 to 125 percent recovery for the spike. 

Target 
MDA/MDL 

1,1Cl/g or uq/g 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.02 
0.02 

6 
20 
100 
150 
0.25 
3.5 
15 
10 
2 

60 
100 

3 
7 

40 
3 

1.5 
4.5 
3 

0.5 
2 
5 
7 

0.01 
0.2 
0.6 
0.4 
5 

0.2 
0.3 
0.08 
0.2 

0.02 
5 
5 
5 
5 
5 
5 
5 
10 

200 
so 

0.1 pH unit 
n/a 
nla 
n/a 

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 blphenyl analysis was not included In the table because this analysis was assigned to Quanterra lab, which will provide I separate report. 
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SAMPLE PREPARATION 

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

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

DISCUSSION OF ANALYTICAL RESULTS 

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

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

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

A poor correlation of results between Total Alpha, Am-241 by GEA and by AEA, 
and Pu-239/240 by AEA was observed for samples 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 likely source of error. As a consequence, a rerun 
of both Pu-238/239/240 by AEA and Am-241/Cm-244 by AEA was requested to 
confirm the original results. These rerun data will be provided in a revision 
to this report. The original data for these samples are included in this 
report on a separate summary table. 

10 
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Volume Percent of Centrifuged Solids 

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

Volume percent of centrifuged solids is calculated as follows: 

XSolids = (milliliters of centrifuged solids+ milliliters of settled solids) x 100. 

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: 
Blanks Contaminated?: 

None noted 
not specified 
Test Plan (see Appendix 1) 
not specified 
n/a 
n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
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: 
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: 
Blanks Contaminated?: 

None noted 
not specified 
Test Plan 
±30 RPO 
yes 
n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
n/a 
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Particle Size Distribution 

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

Procedural Anomalies/Difficulties: The chemist noted that all four samples 
probably contained particles with diameters <0.5 µm and >150 µm, which 
exceed the detection limits 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. 8-0 
Required Precision: n/a 
Met Precision Requirement?: n/a 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL}: not specified 
Samples Not Meeting Target PQL: n/a 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blanks Contaminated?: n/a 
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pH (Electrometric) 

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

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

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

0.1 pH unit 
none 
immediate field analysis 
all 
n/a 

Total Inorganic Carbon (Acid/Coulometric) 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 9060 modified 
Procedure Used: LA-342-100, Rev. E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (4.9 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (97.6 %Recovery) 
Target Practical Quant Limit (PQL): 50 µg/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 
inactivated at 222-S Laboratory and 
procedure. 
Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 

in Reference 2) for TOC has been 
replaced with a persulfate oxidation 

None noted 
not specified 
LA-342-100, Rev. E-0, Persulfate Oxidation 
±30 RPD 
yes (0.3 RPD) 
75 - 125 %Recovery 

Met Accuracy Requirement?: 
requested because of the 
because the spike result 
slightly. 

no (125.7 %Recovery) A rerun was not 
requirement for rapid turnaround of data and 
exceeded the accuracy control limit only very 

Target Practical Quant Limit (PQL): 200 µg/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 

Alrmonia by Ion Selective Electrode 

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 
not specified 

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

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533-105, Rev . 0-1, equivalent to 9056 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not · calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (95.9 %Recovery) 
Target Practical Quant Limit (PQL): 5 µg/ml 
Samples Not Meeting Target PQL: all due to procedural requirement for 

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

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

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. 0-1, equivalent to 9056 
±30 RPO 
yes (2.2 RPO) 
75 - 125 %Recovery 
yes (88.6 %Recovery) 
5 µg/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. 0-1, equivalent to 9056 
±30 RPO 
yes (0.7 RPO) 
75 - 125 %Recovery 
yes (100.8 %Recovery) 
5 µg/ml 
none 
not specified 
n/a 
no 
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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 RPO 
Met Precision Requirement?: yes (7.5 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (93.4 %Recovery) 
Target Practical Quant Limit (PQL): 5 µg/ml 
Samples Not Meeting Target PQL: BOJYD5, BOJYD7 and BOJY08 due to 

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

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

Nitrite by Ion Chromatography 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533-105, Rev. 0-1, equivalent to 9056 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (95.4 %Recovery) 
Target Practical Quant Limit (PQL): 5 µg/ml 
Samples Not Meeting Target PQL: all due to procedural requirement for 

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

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

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533-105, Rev. 0-1, equivalent to 9056 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (93.6 %Recovery) 
Target Practical Quant Limit (PQL): 5 µg/ml 
Samples Not Meeting Target PQL: all due to procedural requirement for 

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

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

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 RPO 
Met Precision Requirement?: yes (0.2 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (96.5 %Recovery) 
Target Practical Quant Limit (PQL): 5 µg/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 RPO 
Met Precision Requirement?: yes (10.2 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (86.7 %Recovery) 
Target Practical Quant Limit (PQL): 0.5 µg/g 
Samples Not Meeting Target PQL: BOJYD7 and BOJYD8. n/a for BOJYD5 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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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 RPO 
Met Precision Requirement?: yes (9.6 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (112.4 %Recovery) 
Target Practical Quant Limit (PQL): 20 µg/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 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (99.6 %Recovery) 
Target Practical Quant Limit (PQL): 40 µg/g 
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet 

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

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

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 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (106.6 %Recovery) 
Target Practical Quant Limit (PQL): 100 µg/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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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 RPO 
Met Precision Requirement?: yes (10.7 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (99.4 %Recovery) 
Target Practical Quant Limit (PQL): 150 µg/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: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (102.4 %Recovery) 
Target Practical Quant Limit (PQL): 0.25 µg/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: None noted 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (22.4 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (99.6 %Recovery) 
Target Practical Quant Limit (PQL): 3.5 µg/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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Chromium 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 RPO 
Met Precision Requirement?: yes (3.5 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (100 %Recovery) 
Target Practical Quant Limit (PQL): 15 µg/g 
Samples Not Meeting Target PQL: n/a (all had detectable concentrations 

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

Iron by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (7.0 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no (-440 %Recovery). All samples had 

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

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

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

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (5.8 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (97.8 %Recovery) 
Target Practical Quant Limit (PQL): 7 µg/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 

Manganese 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 RPO 
Met Precision Requirement?: yes (4.9 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (95.6 %Recovery) 
Target Practical Quant Limit (PQL): 2 µg/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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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 RPO 
Met Precision Requirement?: yes (1.7 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (102.8 %Recovery) 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meeting Target PQL: BOJY07 and BOJY08 due to ALARA 

requirement. To meet the PQL would require digestion of 6 times the 
amount of sample originally digested. For BOJY06 and BOJY07, 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 RPO 
Met Precision Requirement: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (96.0 %Recovery) 
Target Practical Quant Limit (PQL): 3 µg/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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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 RPO 
Met Precision Requirement: yes (2.1 RPO} 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no (132.6 %Recovery}, due to being acid 

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

Target Practical Quant limit (PQL}: 3 µg/g 
Samples Not Meeting Target PQL: n/a (all had detectable concentrations 

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

relative to the concentrations in the samples. 

Silver by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (92.4 %Recovery} 
Target Practical Quant Limit (PQL}: 6 µg/g 
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet 

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

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

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 RPO 
Met Precision Requirement: yes (19.9 RPO) 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (93.8 %Recovery) 
Target Practical Quant Limit (PQL): 60 µg/g 
Samples Not Meeting Target PQL: 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 BOJYDB, 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: None noted 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes (93.6 %Recovery) 
Target Practical Quant Limit (PQL): 1.5 µg/g 
Samples Not Meeting Target PQL: 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 
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Vanadium 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 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement: yes (101.6 %Recovery) 
Target Practical Quant Limit (PQL): 4.5 µg/g 
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet 

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

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

Zinc by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (2.5 RPO) 
Required Spike Accuracy : 75 - 125 %Recovery 
Met Accuracy Requirement? : yes (89.8 %Recovery) 
Target Practical Quant Limit (PQL): 3 µg/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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Mercury by TCLP Extraction/Cold Vapor Atomic Absorption Spectrometry 

TCLP Anomalies/Difficulties: 
Procedural Anomalies/Difficulties: 

None Noted 
None noted 
SW-846, 7 4 71 Required RCRA Analytical Procedure: 

Analytical Procedure Used: 
TCLP Method 1311 Used: 
Required Precision: 
Met Precision Requirement? : 
Required Spike Accuracy: 

50 to 150 %Recovery per 
Met Accuracy Requirement?: 

%Recovery) 

LA-325-104, Rev. 0-0, equivalent to 7471 
LA-544-134, Rev . B-0 
±30 RPO 
RPO not calculable 
75 to 125 %Recovery for the project, and 

SW-846 
no per project limit; yes per SW-846 (52.3 

Target Practical Quant Limit (PQL): 0.02 µg/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 µg/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/lCP/Atomic Emission Spectroscopy 

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

None Noted 
None noted 
SW-846, 6010A 
LA-505-161, Rev. C- 1, equivalent to 6010 
LA-544-134, Rev . 8-0 
±30 RPO 
RPO not calculable 
75 to 125 %Recovery for the project, and 

SO to 150 %Recovery per 
Met Accuracy Requirement?: 

(109.3 %Recovery) 

SW-846. . 
yes for both the project and for SW-846 

Target Practical Quant Limit (PQL) : 5 µg/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 
µg/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. 8-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: no (51.3 RPO) 
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 µg/g 
Samples Not Meeting Target PQL: none. The detection limit multiplied by 

10 (to calculate the analytically derived PQL) varied between 2.9 and 
3.1 µg/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. 8-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO 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 µg/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 µg/g. (n/a for samples BOJYD7 and BOYJD8 

which had detectable concentrations greater than the PQL) 
Maximum Sample Holding Time (RCRA): 180 days to TCLP Extraction, and 180 

additional days to analysis. 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Chromium by TCLP Extraction/lCP/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. 8-0 
Required Precision: ±30 RPD 
Met Precision Requirement?: RPO 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 µg/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 µg/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. 8-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO 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 µg/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 
µg/g for all samples. 

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

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

TCLP Anomalies/Difficulties: 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 RPO 
Met Precision Requirement: no (43.0 RPO) 
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 limit of 108.1%. 

Met Accuracy Requirement?: yes (120.3 %Recovery) 
Target Practical Quant Limit (PQL): 0.2 µg/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 
µg/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/lCP/Atomic Emission Spectroscopy 

TCLP Anomalies/Difficulties: 
Procedural Anomalies/Difficulties: 

None Noted 
None noted 
SW-846, 6010A Required RCRA Analytical Procedure: 

Analytical Procedure Used: 
TCLP Method 1311 Used: 
Required Precision: 
Met Precision Requirement: 
Required Spike Accuracy: 

50 to 150 %Recovery per 
limits. 

Met Accuracy Requirement?: 
(59.3 %Recovery) 

LA-505-161, Rev. C-1, equivalent to 6010 
LA-544-134, Rev. 8-0 
±30 RPO 
yes (0.7 RPO) 
75 to 125 %Recovery for the project, and 

SW-846. The LCS recovery was within control 

no for the project, but yes for SW-846 

Target Practical Quant Limit (PQL): 0.3 µg/g 
Samples Not Meeting Target PQL: all The detection limit multiplied by 10 

(to calculate the analytically derived PQL) varied between 0.58 and 0.62 
µg/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 RPO 
Met Precision Requirement: yes: Not calculable -for U-234; U-235 at 

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

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

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

Isotopic Thorium by Inductively Coupled Plasma/Mass Spectrometry 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Analytical Procedure: none specified 
Analytical Procedure Used: LT-506-101, Rev. A-1 
Required Precision: ±30 RPO 
Met Precision Requirement: RPO not calculable for Th-228 and Th-230; 

The RPD Requirement was met for Th-232 (14.0 RPO). 
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 µg/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 
Blank Contaminated?: no 
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Total Alpha by Gas Proportional Counting 

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

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

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

75 - 125 %Recovery 
yes {101.5 %Recovery) 
0.05 µCi/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 RPO 
yes {11.3 RPO) 
75 - 125 %Recovery 
yes (106.8 %Recovery) 
0.1 µCi/g 
none 
6 months 
none 
no 

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

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: none specified 
Procedure Used: LA-220-101, Rev. 0-1 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes {5.6 RPO) 
Required Spike Accuracy: spike not requested 
Met Accuracy Requirement?: n/a. LCS recovery was within ±3 standard 

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

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

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

Americium-241 by Chemical Separation/Alpha Energy Analysis 

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

deviations. Tracer recoveries for all samples were >77.5%. 
Target Practical Quant Limit (PQL): 0.02 µCi/g 
Samples Not Meeting Target PQL: 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 Anomalies/Difficulties: nrine noted 
Required RCRA Procedure: none specified 
Procedure Used: LA-953-104, Rev. B-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes (0.9 RPO) 
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 µCi/g 
Samples Not Meeting Target PQL: 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): 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 RPO 
Met Precision Requirement?: yes (2.7 RPO) 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a. There is no LCS standard for Pu-238, 

therefore the control limit to LCS does not apply. 
Target Practical Quant Limit (PQL): 0.02 µCi/g 
Samples Not Meeting Target PQL: 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 
insignificant contamination was present 
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Americium-241 by Ga1t1na 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 RPO 
RPO not calculable 
n/a 
n/a 
0. 05 µCi/g 
all due to ALARA requirement. 
not specified 
n/a 
no 

Cesium-134 by Ga1t1na 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 RPO 
RPO not calculable 
n/a 
n/a 
0. 05 µCi/g 
all due to ALARA requirement . 
not specified 
n/a 
no 

Cesium- 137 by Ga11111a Energy Analysis 

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

1 imits . 
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 RPO 
RPO not calculable 
n/a 
n/a . LCS recovery was within control 

0.05 µCi/g 
BOJYD6 due to ALARA requirement. 
not specified 
n/a 
no 
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Cobalt-60 by Ganvna Energy Analysis 

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

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

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

0.05 µCi/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-0 
±30 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/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 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
all due to ALARA requirement. 
not spec if i ed 
n/a 
no 
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Europium-155 by Gallllla 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 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
all due to ALARA requirement. 
not specified 
n/a 
no 

Radium-226 by Gamma Energy Analysis 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev . E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet 

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

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

Antimony-125 by Ganvna Energy Analysis 

Procedural Anomalies/Difficulties: None noted 
Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev. E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: all due to ALARA requirement. To meet 

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

Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 
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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: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/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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Volume Percent Solids 

Customer Labcore Sample Duplicate Average 
Sample Sample Result Result Result 
Number Number % % % 
BOJYD5 S97N000003 71.4 78.9 75.2 
BOJYD6 S97N000024 43.8 40.0 41 .9 
BOJYD7 S97N000025 50.0 50.0 50.0 
BOJYD8 S97N000026 53.6 50.0 51 .8 

Calculated as milliliters of centrifuged solids divided by milliliters of 
settled solids, the quantity of which is multiplied by 100 
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RPO 
10.0 
9.1 
0.0 
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Internal Memo, J. F. O'Rourke to G. L. Miller, "Test Plan for 
Processing Sediment Samples from 105-N Basin", dated 
March 12, 1997. 

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

The settled and centrifuged solids densities from samples S97N000003, 
S97N000024, S97N000025, and 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. All information 
associated with this testing was recorded in controlled laboratory notebook 
HNF-N-22-1. 

The results of the particle size distribution analyses of samples 
S97N000027, S97N000033, S97N000039, and S97N000047 are presented in 
Attachments II through V. Laboratory Technology Procedure LT-519-101 
(Revision A-1) was followed for all of the particle size analyses. All 
information associated with these analyses was recorded in controlled 
laboratory notebook RHO-RE-NB-208. 

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

Hanford Operations and Engineering Contractor for the US Oepartment of Energy 
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All four sediment samples probably also contain particles with diameters 
less than 0.5 µm which would not be detected by this instrument . Sample 
S97N000033 appears likely to contain particles which exceed the upper 150 µm 
limit for the instrument. 

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

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

In each case, the sediment in samples S97N000027, S97N000033, S97N000039, 
and S97N0000047 had not been disturbed for at least 24 hours prior to the 
viscosity measurement. The viscosities were measured with shear rates 
increasing from 0 s· 1 to 300 s· 1 and decreasing from 300 s· 1 to 0 s· 1

• At the 
viscosities observed in these samples, the lower shear rate limit for the 
ME-45 sensor system is approximately 10 s· 1

• Measurements with shear rates 
below 10 s· 1 should be considered highly questionable. All viscosity tests 
were performed at ambient temperature. 

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

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

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

Attachments (9) 
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TABLE 1 107-N SETTLED AND CENTRIFUGED SOLIDS DENSITIES 

SAMPLE SETTLED SOLIDS DENSITY CENTRIFUGED SOLIDS DENSITY 
(g/mL) (q/ml) 

I 
S97N000003 

I 
1. 25 

I 
1.43 

I 1.33 1.37 

I 
S97N000024 

I 
1.07 

I 
1. 21 

I 1.19 1. 33 

I 
S97N000025 

I 
1.14 

I 
1. 32 

I 1.15 1.44 

I 
S97N000026 

I 
1. 15 

I 
1. 35 

I 1. 20 1. 47 
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SAMPLE NAME : S97N000047 107N 
FILE NAME : S97N47 
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DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

12/05/1997 
11:53 

: 1 (0.7 Sl) I 
: MAGNETIC ( 2) I 
: REGULAR I 

ACQ. R.l\NGE 
ACQ. l'mDE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

0.5-150 
SAMPLE· 
870 SEC 
5 
None 

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

525913 
0.68 
4798 
5. 2E+06 #/n 
S.2E-03 % 

----------------------------------------------------------------------------- -
ProMBJLlTY tlt1BER DOOITY ~ 

Mare: ~7 187H 
5.ZE~ l/,-l(UlUt1.) 

lbde at 0.75 ~ 
< < SCALE RA~E (pi.): MJUS!ED ) > 
~ ~ BIJ'P.AR-y uvzr:s 

..aA1, -l "'J"Fo 
•• I 5"/f~/97 

W., 
I 

~7 

Y-47.~ 

k.59.'~ 
JM-l 

I 
%.7½, 

~~ 
~~ 
8.lt/. t 

0.5 1 2 5 10 28 
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t'iedian : 0.91pr. 
Mean(nl): 1.ZSVA 
S.D.(nl}: 1.Hvn 
C.Onf (nl): 100.00 1/. 

I I 

58 HII 158 
Size ( in nicrons) 

Log Scale 



G A L A I C I S ]_ 

Comp~ter~zect Inspect~on System 

GALAI CISl VERSION 4_3 (WHC PROCESS CHE 
• LABS) 

SAMPLE NAME : S97N000047 107N HNF-SD-WM-DP-245, REV. 0 
FILE NAME : S97N47 
------------------------------------------------------------------------------
DATE 12/05/1997 I ACQ. RANGE 0.5-150 I COUNTS 525913 
TIME 11:53 I ACQ. MODE SAMPLE I S.N.F. 0.68 
CONFIG. : 1 (0.7 Sl) I ACQ. TIME 870 SEC I s.D.U. : 4798 
CELL TYPE : MAGNETIC ( 2 ) I. SAMPLE SIZE 5 I CONCENTR.: 5.2E+06 #Ir 
SAMPLE TYPE : REGULAR I REQ. CONF. None I SOLIDS : 5.2E-03 % 

-- ---------- --------- ----- -------------------------------- ------------------- -
PROBABILITY '>JLl.nE DOOIH GAAPH 

Kare: ~7 187N 
S.ZE-ffi cc/1QlCl!IUt1.) l'ea.n(nu): 2.69~ 

Pnie at 45.76 v,i S.D. (nu): 1.84vn 
« SCALE ~E Cy.): ADJUSrED » 

~l 
Af:<6:crM~Y 'JrO !Vi ~/97 ...4-:51."-1 U,-.JJ:]'5 . 

I 
~-, 

I 
,.M1.7 
'Lli<1'. I 

_,4,IU, I 

~~ 
~ 

I 
'A-i 

I 
)1ft'.f7 

~ 
8 .It/. 

,......,...,..._..,. 

8.5 1 

-' · 

2 5 
r 
18 20 

48 

~.ian : 13.99pn 
l'ean(~): 23.31v,, 
S .D. (~): 22 .5.2}'1 
r.onr c ~ > : 1ffi . ~ ;,: 

l 
50 188 158 

Size (in nicrons) 
Log Scale 



GA.LAI CISl VERSION 4.3 (WHC PROCESS CHEt 
. LABS) 

SAMl-'LE NAME : S97N000027 107N BOJYD6 HNF-SD·WM·DP-245, REV. 0 
FILE NAME : S97N27 
------------------------------------------------------------------------------ -
DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

12/05/1997 
12:34 
1 (0.7 S1) I 
MAGNETIC ( 2) I 
REGULAR I 

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

0.S-150 
SAMPLE" 
1040 SEC 
5 
None 

COUNTS 
S.N.F. 
s.o.u. 
CONCENTR.: 
SOLIDS 

618902 
0.98 
3981 
4.2E+06 #/m : 
S.2E-03 % 

------------------------------------------------------------------------------· 
P:ROWILlTV HJratR DOOITY GAArrl 

Kane: S97tBBJ27 187H OOJVI(, 
4.ZE~ l/aH100.6z) 

!bde at 0,75 yn 
« SCALE RANGE (pti): ADJUSTED )) 
~ AAl3ImAaY uJI0 

~-l 
I 

~'1 
I 

~7 

~~ 
~~ 
~/,-l . 

' M '1 

~~ 
,i81~ 
8.8"I. i 

8.5 l z 

-::rr---o 
5-0-97 

5 10 za 

51 

f'iedian : 0.~VA 
Mean(nJ): 1.24vn 
S.D.Cn)): 1.Z3pn 
Coni ( n I ) : UE . 00 'l. 

~ 188 150 
Site (in nicrons) 

l,OCJ Scale 



G A L A I C I S .1. 

Computerized Inspection System 

GALAI CIS1 VERSION 4_3 (WHC PROCESS CHE 
. LABS) 

SAMPLE NAME : S97N000027 107N BOJYD6 
FILE NAME : S97N27 

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

------------------------------------------------------------------------------
DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

12/05/1997 I ACQ. RANGE 
12:34 I ACQ. MODE 

: 1 ( 0. 7 S 1) I ACQ. TIME 
: MAGNETIC (2) I SAMPLE SIZE 
: REGULAR I .REQ. CONF. 

0.5-150 
SAMPLE 
1040 SEC 
5 
None 

COUNTS 618902 
S.N.F. 0.98 

I S.D.U. : 3981 
I CONCENTR.: 4.2£+06 #/m 
I SOLIDS : 5. 2E-03 % 

--------------------------------------------------------- ----------------- ----
Pro BAB IL UY VO Ll.nE D 00 ITV GAAffi 

Kane: srnmm7 18'ni OOJYOC> 
5.2E--e5 cc/r.iH100.8'1.) rean<nvl: 2.87J-ln 

roieat 37.84~ S.D.(nv): 2.M~ 
<< SCALE RANSE (~): ADJUSttD » 

~l 
)18'1.-! 

I 

~ ~ Pt:<6-r:rrw?i 
~7 (AJCT5 
¥.'tJ. I ""Jf:"c) 

1 s-rJ.-'17 
>.-fri.~ 

~-4 
I 

~"1 
I 

.v.ri.1 
µ!i.~ 
8.8'~ _1:-r,...,.....,...,....,;a 

8.5 Z 5 28 

53 

l'd.ian : 18.!l3~ 
!'lean('-'!): 18.39vn 
S.D.(~): 11.R:>pn 
C.Ord' ( ~) : 100. 00 'I. 

58 168 158 
Size (in "icrons) 

!DJ Scale 



GA-LAI CI S l VERSION 4 _ 3 ( WHC ___ PROCESS Cl-I EI" 
. LABS) 

SAMPLE NA..."1E : S97N000039 107N BOJYD7 HNF-SD-WM-DP-245, REV. 0 
FILE NAME : S97N39 

DATE 12/05/1997 ACQ. RANGE 0.5-150 I COUNTS . 403722 . 
TIME 12:13 ACQ. MODE SAMPLE. I S.N.F. : 0.84 
CONFIG. : 1 (0.7 Sl) I ACQ. TIME 1000 SEC I S.D.U. : 3177 
CELL TYPE : MAGNETIC ( 2 l I SAMPLE SIZE 5 I CONCENTR.: 3.7E+06 # /m J 
SAMPLE TYPE : REGULAR I REQ. CONF. None I SOLIDS : l.3E-02 % 

------------------------------------------------------------------------------ · 
PROWILITY Hl'LBER DOOHY GM™ 

Kare: S9'ntHB39 187H OOJW 
3 . 7E +ft> II n H tilUtJ.) 

!'ode at 8.75 pPi 

<< SCALE RANbE (P9(): ADJUSTED>> 
,U.( 7 Ar<~ 
~~ UN.'.CT:S ~o 

~-, 
I 

4-&,7 

UI.~ 
½f~ 
~~ 

I 
}:1'1.-, 

M½~ 
,Y.1:1. ~ 

-:;-,~-'n 

l"ledian : 1.13})!!1 
11ean(n)): 1.67~ 
S.D.Cnl): 1.79v,. 
Conf'(n)):100.00 % 

8 .8:1. i r.:p,.:q;,::,-~-"?---..---.--~~-.----, 

8.5 1 2 5 18 28 

5 6 

58 188 158 
Size (in ,iicrons) 

!DJ Scale 



G A L A I C I S l 

Computerized Inspection System 

GALAI CISl VERSION 4.3 (WHC PROCESS CHE 
. LABS) 

SAMPLE NAME : S97N000039 107N BOJYD7 
FILE NAME : S97N39 

DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

12/05/1997 I ACQ. RANGE 
12:13 I ACQ. MODE 

: 1 (0.7 Sl) I ACQ. TIME 
: MAGNETIC { 2) I .SAMPLE SIZE 
: REGULAR I REQ. CONF. 

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

0.5-150 
SAMPLE 

: 1000 SEC 
: 5 
: None 

I COUNTS : 403722 
I S.N.F. : 0.84 

I S.D.U. : 3177 
I CONCENTR.: 3. 7E+06 #/ n 1 

I SOLIDS : l.3E-02 % 
--------------------------------------------------------------------------- ---

PROMBlLITY ~U11E DOOIH GAArn 
Kare: S97?fHl339 187N OOJYD7 
1.3E--M cc/nlClOO.lt1.) rbin(nu): 4 ,OCipi, 

Plode at 45.76 ~ S.D.{nu): 2.99pn 
< < SCALE P.AtK;E (pa): ADJ~TED > > 

.ut't.7 
~-4A~B~ 

I UJo.JI:rs 
,.5-&(', -:rr-o 

I 5/11/97 
~7 

.Jd.~ 
¥.51.~ 
~-4 

I 
Mx-, 

I 
y.fl.7 

Y.rl.~ 
8. e~ -+-r-~.....m-:n:1:r.dD 

8.5 1 2 

·-. 

5 
r 
18 20 

l'biian : 72,62rTI 
~n(~): 29 .62})111 
S.D .C~): 24.Z3J'PI 
Conf(m):100.00 1/. 

l 
S8 188 158 

Size (in nicrons) 
1oJ Scale 



..::G=-:A~L:-::-:-A_I __ C-=--I~S=-:l;;;;____V_E:;:::.._;:R:......:....:S=-:I=--.:::O=--N=--=--4-=-..;-:........=.:3=-----__)._( _::W~H-=-=-C _ P H. 0 C E S S 
. Ll\BS) 

CHE T 

3 3 --r-r J 5/N/ '17 
SAMPLE NAME : S97N00005-3 107N BOJYDS 

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

FILE NAME : S97N53 -- ------- ----------------- -------------------------------------- --------- ----- ~ 
600370 
0.85 DATE 12/05/1997 

12:53 
ACQ . RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

0.5-150 
SAMPLE. 
1277 SEC 
5 
None 

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

3675 
2.9E+06 # Im 
l.SE-02 % 

TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

: 1 (0.7 Sl) I 
: MAGNETIC ( 2) I 
: REGULAR I 

------------------------------------------------------------------------------
ProBA1! IL IT Y H.ffilrR DOO 1 TY GAAffi 

Kalle: S97?UB£3 107H OOJVOO 
2.9E+ff> l/r11(100.0zl 

P'o!e at 0.75 ~ 
« SCALE JWi6E (P11): ADJUSTE'D » 

W. 7 ~(3:ITT<PR-y lAW3 

Er-:11 ...... ~-
I ~., 

~~ 
-r.ti~ 
Mt' .J 

• I 

<.fl.~ 
I 

-2-:f.< -i 
I 

,l-:47. 7 

Jiff."~ 
8 .8'1. i 

0.5 1 2 

l 
s 

T 

10 7.8 

~ian : 1.10Yn 
l'ean(nl): 1.58}-'n 
S, D. ( n I) : 1. 72p,i 
Conf'(n)):100.00 z 

61. 

58 188 158 
Size (in r1icrons) 

Log Scale 



G A L A I C I S l 

Cornputer~zect Inspect~on System 

GALAI CISl VERSION 4_3 (WHC PROCESS CHEJ 
. LABS) 

33 ~/?} 

SAMPLE NAME : S97NOOO~l07N BOJYDS 
FILE NAME : S97N53 

DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

12 / 0 5 / 19 9 7 I ACQ . RANGE 
12:53 I ACQ. MODE 

: 1 ( 0 . 7 S 1 ) I ACQ . TI ME 
: MAGNETIC (2)1 ·SAMPLE SIZE 
: REGULAR I REQ. CONF. 

P~MBILITV OO!lt{E DOOITV GAAPH 
Kare: ~ 107N OOJVOO 
1.SE-M cc/nl(t.00 .0',d 11ean(nv): 4 .55pn 

r'lode at 118.40 pi,, S.D.(nv): 3.43pn 
< < SCALE RN«:E (Pl): ADJUSITD ) ) 

.8dt1. 7 
n1.~ AR~(<;' 

I ~ 
lr.t(-, 

I 
-S-767.1 

~~ 
~~ 
-M(-i 

I ~. 
~ 
-IM~ 

-rFo 
s-,;;J- 97 

8.8'1.-+-.-.....,....,.."T""P""'~r:r:t;l::"C"I 

0.5 1 2 

- -..... 

5 28 

63 

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

0.5-150 
SAMPLE 
1277 SEC 
5 
None 

reiian : 5-i,76p,, 
Mean(~): 62.87}JII\ 
S.D.('-'I): 43.23~ 
Conf (~) :100.~ :;. 

188 158 
Size (in ,-icrons) 

Log Scale 

COUNTS 600370 
S.N.F. 0.85 

I S.D.U. : 3675 
I CONCENTR.: 2.9E+06 #/m 
I SOLIDS : 1. SE-02 % 
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~-0002·1 

SAMPLING EVENT: 1 
CUSTOMER SAMPLE NUMBER: BOJYD5 

CUSTOMER SAMPLE NUMBER· BOJYD5 

Sarmle# RA# Analyte 
S97N000049 Mercury by CVAA {Perkin Elmer) 
S97N000049 TIC by Acid/Coulometry 
S97N000049 TOC by Persulfate/Coulometry 
S97N000051 J Technetiun·99 LiQ. Scint. 
S97N000051 J Strontiun-89/90 Hiqh Level 
S97N000051 J Silver ·ICP·Acid DiQest 
S97N000051 J Aluniniun ·ICP·Acid Digest 
S97N000051 J Arsenic ·ICP-Acid Diqest 
S97N000051 J Bariun ·ICP·Acid Digest 
S97N000051 J Berylliun ·ICP·Acid Digest 
S97N000051 J Caaniun -ICP-Acid Digest 
S97N000051 J Chromiun ·ICP·Acid DiQest 
S97N000051 J Iron ·ICP-Acid Digest 
S97N000051 J HanQanese ·ICP·Acid Digest 
S97N000051 J Sodiun ·ICP·Acid Digest 
S97N000051 J Nickel ·ICP·Acid DiQest 
S97N000051 J Lead ·ICP·Acid Digest 
S97N000051 J Antimonv ·ICP·Acid DiQest 
S97N000051 J Seleniun ·ICP·Acid Digest 
S97N000051 J Silicon · ICP·Acid Digest 
S97N000051 J Thalliun ·ICP·Acid Digest 
S97N000051 J Vanadiun ·ICP·Acid Digest 
S97N000051 J Zinc ·ICP·Acid Digest 
S97N000051 J Cobalt-60 bv GEA 
S97N000051 J Cesiun-134 by GEA 
S97N000051 J Cesiun-137 by GEA 
S97N000051 J Europiun-152 by GEA 
S97N000051 J Eurooiun-154 by GEA 
S97N000051 J Europiun-155 by GEA 
S97N000051 J Radiun-226 by GEA 
S97N000051 J Actiniun-228 by GEA 
S97N000051 J Americiun-241 by GEA 
S97N000051 J Aloha of Digested Sol id 
S97N000051 J Beta of Solid Sarmle 
S97N000053 Anrnonia by ISE-Std Additions 
S97N000053 IPH Direct 
S97N000053 Fluoride·IC·Dionex 4000/4500 
S97N000053 Chloride·IC·Dionex 4000/4500 
S97N000053 Nitrite-IC· Dionex 4000/4500 
S97N000053 Bromide by Ion Chr01118tOQraoh 
S97N000053 Nitrate bv IC·Dionex 4000/4500 
S97N000053 Phosohate·IC·Oionex 4000/4500 
S97N000053 Sulfate by IC-Dionex 4000/4500 

Unit 
UQ/Q 
uq/g 
ug/g 
UC:i/Q 
UC:i/g 
uo/Q 
ug/g 

[ug/g 
UQ/Q 
ug/g 
ug/g 
UQ/Q 
UQ/Q 
ug/Q 
ug/g 
UQ/Q 
ug/g 
ug/g 
UQ/Q 
ug/g 
UQ/Q 
UQ/g 
ug/Q 
UC:i/g 
UC:i/Q 
UC:i/g 
UC:i/g 
UC:i/g 
UC:i/q 
UC:i/g 
UC:i/g 
UCi/Q 
UCi/g 
UC:i/Q 
ug/ml 
DH 
ug/ml. 
uq/ml. 
ug/ml. 
UQ/ml. 
ug/ml 

[UQ/ml. 
[ug/n. 

107-N Project Surmary Data Tables 
1310-N 

Standard X Blank Result 
100.0 <5.00e-03 2.340 
92.36 1.500 2.37e+02 
91.33 10.60 1.69e+03 
101.0 <2.38e·03 2.47e-03 
102.4 <3.13e· 04 4.56e·02 
99.20 <1.00e-02 < 9.570 
98.20 9.70e·02 1.35e+03 
103.0 <1.00e-01 < 95.70 
99.80 <5.00e-02 < 47.90 
104.0 <5.00e-03 < 4.790 
97.20 <5.00e-03 7.760 
97.60 <1.00e-02 2.68e+02 
91.80 <5.00e-02 1.10e+05 
95.60 <1.00e-02 6.61e+03 
112.0 7 .37e·01 2.43e+04 
100.4 <2.00e-02 1. 71e+02 
95.20 <1.00e·Ol 5.84e+02 
97.60 <6.00e-02 < 57.40 
92.80 <1.00e-01 < 95.70 
145.6 1.080 1.54e+03 
92.60 <2.00e-01 <1.91e+02 
97.80 <5.00e-02 < 47.90 
89.20 1. lOe-02 7.96e+02 
98.55 <7. 14e-03 1. 185 

n/a <4.35e·03 <1.02e·02 
102.4 <8.12e·03 3.43e-02 

n/a <2.35e·02 <2.89e-02 
n/a <1. 71e-02 <2.50e-02 
n/a <1.26e·02 <2.29e·02 
n/a <8.52e·02 <1.43e·01 
n/a <2.60e-02 <6.81e-02 
n/a <3.28e-02 <6.06e·02 

69.00 <8.70e·05 4.31e· 03 
86.69 <1.48e·03 1.050 
107.8 <1.000 < 1.000 
100.3 n/a 8.630 
88.98 <1.20e-02 4.36e·01 
96.33 <1.70e·02 35.13 
100.2 <1.08e·01 < 1. 188 
95.76 <1.25e·01 < 1.375 
96.80 <1.39e·01 < 1.529 
95.23 <1.20e·01 95.61 
98.73 <1.38e·01 83.70 

Duolicate AveraQe RPO X Sok Rec X 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 

Det Limit 
1.00e-01 

5.000 
40.00 

2.00e-03 
1.00e· 03 

9.550 
47.90 
95.50 
47.90 
4. 790 
4.790 
9.550 
47.90 
9.550 
95.50 
19. 10 
95.50 
57 .50 
95.50 
47.90 
192.0 
47.90 
9.550 

n/a 
1.00e-02 

n/a 
2.90e·02 
2.50e-02 
2.30e·02 
1.43e-01 
6.80e·02 
6. 10e·02 
1.28e· 04 
1.00e·03 

1.000 
1.00e-02 
1.32e·01 
1.87e·01 

1. 188 
1.375 
1.529 
1.320 
1.518 

Page: 

Count ErrX 
n/a 
n/a 
n/a 

7.19E+OO 
4.35E+OO 

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

2.45 
n/a 

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

9.93E+OO 
5.06E-01 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
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A-0002-1 

i 

SAMPLING EVENT: 1 
CUSTOMER SAMPLE NUMBER: BOJY06 

CUSTOMER SAMPLE NUMBER· BOJYD6 

Sarrole# RA# Analvte 
S97N000029 Mercury by CVAA (Perkin Elmer) 
S97N000029 TIC by Acid/Coulometrv 
S97N000029 TOC by Persulfate/Coulometry 
S97N000030 Arnnonia bv ISE·Std Additions 
S97N000030 PH Direct 
S97N000030 Fluoride·IC·Dionex 4000/4500 
S97N000030 Chlorlde-lC-Dtonex 4000/4500 
S97N000030 Nitrite-IC - Dionex 4000/4500 
S97N000030 Bromide by Ion ChromatOQraoh 
S97N000030 Nitrate by IC-Dionex 4000/4500 
S97N000030 Phosphate·IC-Dionex 4000/4500 
S97N000030 Sulfate by IC-Dionex 4000/4500 
S97N000031 J Technetium-99 Lia. Scint. 
S97N000031 J Strontium-89/90 Hiqh Level 
S97N000031 J Silver ·ICP-Acid Digest 
S97N000031 J Aluminium ·ICP-Acid Digest 
S97N000031 J Arsenic ·ICP-Acid Oiqest 
S97N000031 J Barium -ICP· Acid Digest 
S97N000031 J Bervllium ·ICP·Acid Digest 
S97N000031 J Cacinium ·ICP·Acid Diqest 
S97N000031 J Chromium · ICP·Acid Digest 
S97N000031 J Iron -JCP-Acid Diqest 
S97N000031 J Manganese ·ICP-Acid Digest 
S97N000031 J Sodium ·ICP·Acid Digest 
S97N000031 J Nickel ·ICP-Acid Diqest 
S97N000031 J Lead -ICP-Acid Digest 
S97N000031 J Antimonv -JCP-Acid Digest 
S97N000031 J Selenium -ICP-Acid Digest 
S97N000031 J Silicon ·ICP-Acid Digest 
S97N000031 J Thallium · ICP·Acid Digest 
S97N000031 J Vanadium -ICP-Acid Digest 
S97N000031 J Zinc ·ICP-Acid Digest 
S97N000031 J Cobalt-60 by GEA 
S97N000031 J Ces i um-134 by GEA 
S97N000031 J Cesium-137 by GEA 
S97N000031 J Europium-152 by GEA 
S97N000031 J Europium-154 by GEA 
S97N000031 J Europium-155 bv GEA 
S97N000031 J Radium-226 by GEA 
S97N000031 J Actinium-228 by GEA 
S97N000031 J Americium-241 by GEA 
S97N000031 J Aloha of Diqested Sol id 
S97N000031 J Beta of Solid SIIIIDle 

Unit 
uq/g 
UQ/Q 

lug/g 
luq/ml. 
IDH 
lua/ml. 
IU9/ml 
iUQ/ml. 
•uq/ml. 
UQ/ml 
uq/ml. 
,ia/ml. 
UCi/g 
UCi/g 

IUCJ/Q 
IUQ/g 
,ug/g 

UQ/9 
ug/g 
IJQ/Q 

ug/g 
UQ/Q 

lua/Q 
luq/g 
luq/g 
luq/g 
luq/g 
IUQ/Q 
lug/g 
luq/q 
lug/g 
1110/9 
UCi/g 
UCi/q 
UCi/g 
UCi/q 
UCi/g 
UCi/Q 
UCi/g 
UCi/g 
UCi/q 
UCi/g 
UCi/q 

107-N Project Surrnary Data Tables 
107 N 

Standard X Blank Result 
114.0 <5.00e-03 1.960 
92.36 1.500 5.06e+02 
91.33 10.60 7.86e+03 
107.8 <1.000 < 1.000 
100.3 n/a 8.120 
88.98 <1.20e-02 1.443 
96.33 <1. 70e-02 9.012 
100. 2 <1.08e-01 < 1.188 
95.76 <1.25e-01 < 1.375 
96.80 <1.39e-01 5.289 
95.23 <1.20e-01 < 1.320 
98 . 73 <1.38e-01 2. 19e+02 
104.0 <2.69e-03 <2.45e-03 
102.4 <3. 13e-04 2.37e-02 
99.20 <1.00e-02 < 9.600 
98.20 9.70e-02 1.00e+03 
103.0 <1.00e-01 < 96.00 
99.80 <5.00e-02 1.28e+02 
104.0 <5.00e-03 < 4.800 
97.20 <5 . 00e-03 5.220 
97.60 <1.00e-02 2.31e+02 
91.80 <5.00e-02 1.48e+05 
95.60 <1.00e-02 7.61e+02 
112.0 7.37e-01 7.46e+02 
100.4 <2.00e-02 1.22e+02 
95.20 <1.00e-01 1.03e+02 
97.60 <6.00e-02 < 57.60 
92.80 <1.00e-01 < 96.00 
145.6 1.080 4.84e+03 
92.60 <2.00e-01 <1.92e+02 
97.80 <5.00e-02 < 48.00 
89.20 1. 10e-02 1.60e+03 
98.55 <7.14e-03 <8.16e-03 

n/a <4.35e-03 <4. 11e-03 
102.4 <8.12e-03 <1.48e-02 

n/a <2.35e-02 <2.52e-02 
n/a <1. 71 e-02 <1.08e-02 
n/a <1.26e-02 <1.32e-02 
n/a <8.52e-02 <9. 11e-02 
n/a <2.60e-02 <2.87e-02 
n/a <3.28e-02 <3.35e-02 

69.00 <8.70e-05 1.45e-03 
86.69 <1.48e-03 7.17e-02 

Duo! icate Average RPO X 
1. 770 1.865 10.2 
482.0 494.0 4.86 

7.84e+03 7.85e+03 0.25 
<1.00E+O n/a n/a 

8. 140 8. 130 0.25 
1.430 1.437 0.70 
9.210 9. 111 2.20 

<1.19e0 n/a n/a 
<1.38e0 n/a n/a 

5.700 5.495 7.46 
<1.32e0 n/a n/a 

219.0 219.2 0.00 
<2.60E-3 n/a n/a 
2.24e-02 2.31e-02 5.64 
<9.59e0 n/a n/a 

908.0 954.0 9.64 
<9.59e1 n/a n/a 

115.0 121.5 10.7 
<4.80e0 n/a n/a 

6.540 5.880 22.4 
223.0 227.0 3.52 

1.38e+05 1.43e+05 6.99 
725.0 743.0 4.85 
611.0 678.5 19.9 
120.0 121.0 1.65 
97.20 100.1 5.79 

<5.76e1 n/a n/a 
<9.59e1 n/a n/a 

4.74e+03 4.79e+03 2.09 
<1.92e2 n/a n/a 
<4.80e1 n/a n/a 

1.56e+03 1.58e+03 2.53 
<7.89e-3 n/a n/a 
<4.34e-3 n/a n/a 
1. 79e-02 n/a n/a 
<2.37e-2 n/a n/a 
<1.88e-2 n/a n/a 
<1.34e-2 n/a n/a 
<8.88e -2 n/a n/a 
<2.50e-2 n/a n/a 
<3.43e-2 n/a n/a 
1.35e-03 1.40e-03 7 .14 
6.40e-02 6.78e-02 11.3 

Spk Rec X Det Limit 
86.70 9.60e-02 
97.60 5.000 
126.0 40.00 
100.8 1.000 

n/a 1.00e-02 
100.8 1.32e·01 
88.61 1.87e-01 
95.40 1.188 
95.93 1.375 
93.43 1.529 
93.58 1.320 
96.51 1.518 

n/a 2.00e-03 
n/a 1.00e-03 

92.40 9.600 
112.4 48.00 
106.6 96.00 
99.40 48.00 
102.4 4.800 
99.60 4.800 
100.0 9.600 

-4 .400e2 48.00 
95.60 9.600 
93.80 96.00 
102.8 19 . 20 
97.80 96.00 
99.60 57.50 
96.00 96 . 00 
132.6 48.00 
93.60 192.0 
101.6 48.00 
89.80 9 . 600 

n/a 8.00e-03 
n/a 4.00e-03 
n/a 1.50e-02 
n/a 2.SOe-02 
n/a 1. lOe-02 
n/a 1.30e-02 
n/a 9. lOe-02 
n/a 2.90e-02 
n/a 3.30e-02 

101.5 1.28e-04 
106.8 1.00e-03 

Page: 

Count ErrX 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

9.66E+OO 
6.18E+OO 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a . 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

1. 74E+01 
2.00E+OO 
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SAMPLING EVENT: 1 
CUSTc»4ER SAMPLE NUMBER: BOJYD7 

CUSTOMER SAMPLE NUMBER· BOJYD7 

Samnle# RA# Analvte 
S97N000041 Mercury by CVAA (Perkin Elmer) 
S97N000041 TIC bv Acid/CoulometrY 
S97N000041 TOC by Persulfate/Coulometry 
S97N000042 Anmonia by ISE·Std Additions 
S97N000042 pH Direct 
S97N000042 Fluoride·IC-Dionex 4000/4500 
S97N000042 Chloride-lC-Dionex 4000/4500 
S97N000042 Nitrite-IC · Dionex 4000/4500 
S97N000042 Bromide bv Ion Chromatoqraoh 
S97N000042 Nitrate by IC·Dionex 4000/4500 
S97N000042 Phosohate-lC·Dionex 4000/4500 
S97N000042 Sulfate bv IC·Dionex 4000/4500 
S97N000043 J Technetium-99 Liq. Scint. 
S97N000043 J Strontium-89/90 High Level 
S97N000043 J Silver -ICP-Acid Digest 
S97N000043 J Aluminium · ICP·Acid Digest 
S97N000043 J Arsenic -ICP-Acid Diqest 
S97N000043 J Barium ·ICP-Acid Digest 
S97N000043 J Beryllium -ICP-Acid Digest 
S97N000043 J Cactnium -ICP-Acid Diqest 
S97N000043 J Chromium -ICP-Acid Digest 
S97N000043 J Iron ·ICP-Acid Diqest 
S97N000043 J Manganese -ICP·Acid Digest 
S97N000043 J Sodium -ICP-Acid Digest 
S97N000043 J Nickel -ICP·Acid Diqest 
S97N000043 J Lead -ICP-Acid Digest 
S97N000043 J Antimony -ICP-Acid Digest 
S97N000043 J Selenium -ICP-Acid Diqest 
S97N000043 J Silicon ·ICP-Acid Digest 
S97N000043 J Thallium -ICP-Acid Diqest 
S97N000043 J Vanadium -ICP -Acid Diqest 
S97N000043 J Zinc -ICP-Acid Diqest 
S97N000043 J Cobalt·60 by GEA 
S97N000043 J Cesium-134 bv GEA 
S97N000043 J Cesium-137 by GEA 
S97N000043 J Eurooium-152 by GEA 
S97N000043 J Eurooium-154 by GEA 
S97N000043 J Europium-155 by GEA 
S97N000043 J Radium-226 by GEA 
S97N000043 J Actinium-228 by GEA 
S97N000043 J Americium-241 by GEA 
S97N000043 J Aloha of Diqested Sol id 
S97N000043 J Beta of Solid San>le 

Unit 
lug/g 
luq/q 
IU9/q 
luo/nt. 

Dlf 
uo/nt. 
uq/nt. 
ug/nt. 
ug/nt. 
UQ/IIL 
ug/nt. 

IUQ/IIL 
UCi/q 
UCi/g 
uq/q 
ug/g 
uq/q 
UQ/Q 

ug/g 
IUQ/Q 

lug/g 
IU<I/Q 
lug/g 
luq/g 
IUQ/Q 
:uq/g 
iug/g 
ittq/q 
ug/g 
UQ/Q 

ug/g 
ug/g 
UCi/g 
UCi/q 
UCi/g 
UCi/q 
UCi/g 
uCi/q 
uCi/g 
uCi/q 
uCi/g 
uCi/q 
uCi/q 

107-N Project Sl1111111ry Data Tables 
107 N 

Standard X Blank Result 
100.0 <5.00e-03 3.39e-01 
92.36 1.500 5.01e+02 
91.33 10.60 3.58e+03 
107.8 <1.000 < 1.000 
100.3 n/a 7.730 
88.98 <1.20e-02 3.65e-01 
96.33 <1.70e-02 6.356 
100.2 <1.08e-01 < 1.188 
95.76 <1.25e-01 < 1.375 
96.80 <1.39e-01 < 1.529 
95.23 <1.20e-01 < 1.320 
98.73 <1.38e-01 11.82 
104.0 <2.69e-03 8.09e-03 
102.4 <3.13e-04 1.97e·01 
99.20 <1.00e-02 < 19. 10 
98.20 9.70e-02 2.06e+03 
103.0 <1.00e·01 <1.91e+02 
99.80 <5.00e-02 4.79e+02 
104.0 <5.00e-03 < 9.550 
97.20 <5.00e-03 24.70 
97.60 <1.00e-02 33_ 10 
91.80 <5.00e-02 1.68e+05 
95.60 <1.00e-02 3.20e+02 
112.0 7.37e·01 <1.91e+02 
100.4 <2.00e-02 < 38.20 
95.20 <1.00e-01 2.39e+02 
97.60 <6 . 00e-02 <1. 15e+02 
92.80 <1.00e-01 <1.91e+02 
145.6 1.080 2.12e+03 
92.60 <2.00e-01 <3.82e+02 
97.80 <5.00e-02 < 95.50 
89.20 1. 10e-02 3.66e+02 
98.55 <7. 14e-03 4.09e·01 

n/a <4.35e·03 <6.95e-03 
102.4 <8.12e-03 2.60e·01 

n/a <2.35e-02 <2.48e-02 
n/a <1. 71e-02 <2.ne-02 
n/a <1.26e-02 <1. 97e-02 
n/a <8.52e-02 <1.32e-01 
n/a <2.60e-02 <4.54e-02 
n/a <3.28e-02 <8.66e-02 

69.00 <8.70e-05 1.11e-01 
86.69 <1.48e-03 1.410 

Duplicate Average RPO X Sok Rec X 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a nla n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
nla n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 

Det Limit 
7.60e-02 

5.000 
40.00 
1.000 

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

1.188 
1.375 
1.529 
1.320 
1.518 

3.00e-03 
1.00e-03 

19 . 10 
95.50 
191.0 
95.50 
9.550 
9.550 
19.10 
95.50 
19.10 
191.0 
38.20 
191.0 
115 .0 
191.0 
95.50 
382.0 
95.50 
19.10 

n/a 
7.00e-03 

n/a 
2.50e-02 
2.BOe-02 
2.00e-02 
1.32e-01 
4.50e-02 
8.70e-02 
1.28e-04 
1.00e-03 
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Count ErrX 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

6.42E+OO 
2.16E+OO 

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

4. 12 
n/a 

7. 10 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

1.96E+OO 
4.35E-01 
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29-may- 1997 13:22:26 
A-0002·1 

SAMPLING EVENT: 
CUSTOMER SAMPLE NUMBER: BOJYD8 

CUSTOMER SAMPLE NUMBER· BOJYD8 

SaITPle# RA# Analvte 
S97N000035 Mercury by CVAA (Perkin Elmer) 
S97N000035 TIC by Acid/Coulometry 
S97N000035 TOC by Persulfate/Coulometrv 
S97N000036 Anmonia by ISE · Std Additions 
S97N000036 PH Direct 
S97N000036 Fluoride-lC·Dionex 4000/4500 
S97N000036 Chloride-lC·Dionex 4000/4500 
S97N000036 Nitrite-IC - Dionex 4000/4500 
S97N000036 Bromide by Ion Chromatograph 
S97N000036 Nitrate bv IC·Dionex 4000/4500 
S97N000036 Phosphate·IC·Dionex 4000/4500 
S97N000036 Sulfate bv IC·Dionex 4000/4500 
S97N000037 J Technetiun-99 Liq. Scint. 
S97N000037 J Strontiun-89/90 High Level 
S97N000037 J Silver ·ICP·Acid Diciest 
S97N000037 J Aluniniun ·ICP·Acid Digest 
S97N000037 J Arsenic ·ICP·Acld Digest 
S97N000037 J Barfun ·ICP·Acid Digest 
S97N000037 J Berylliun ·ICP-Acid Diciest 
S97N000037 J Caaniun ·ICP·Acid Digest 
S97N000037 J Chromiun · ICP·Acid Digest 
S97N000037 J Iron ·ICP·Ac i d Digest 
S97N000037 J Manganese -ICP·Acid Digest 
S97N000037 J Sodiun ·ICP -Acid Diaest 
S97N000037 J Nickel ·ICP -Acid Digest 
S97N000037 J Lead · ICP-Acid Digest 
S97N000037 J Antimony · ICP·Acid Diqest 
S97N000037 J Seleniun ·ICP· Acid Digest 
S97N000037 J Silicon ·ICP-Acid Diqest 
S97N000037 J Thalliun · ICP-Acid Digest 
S97N000037 J Vanad iun ·ICP·Acid Diciest 
S97N000037 J Zinc ·ICP -Acid Digest 
S97N000037 J Cobalt-60 by GEA 
S97N000037 J Ces i un· 134 by GEA 
S97N000037 J Ces i un-137 by GEA 
S97N000037 J Eurooiun-152 bv GEA 
S97N000037 J Europiun-154 by GEA 
S97N000037 J EuroPiun-155 by GEA 
S97N000037 J Radiun-226 by GEA 
S97N000037 J Actiniun-228 by GEA 
S97N000037 J Americiun-241 bv GEA 
S97N000037 J Alpha of Digested Sol id 
S97N000037 J Beta of Solid Saimle 

Unit 
uq/q 
ug/g 
uq/ci 

""'ml 
plf 

UQ/ml. 
ug/ri. 

lun/lft. 
IU9/ml 
UQ/ri. 
UQ/ml 
ug/ml 
UCi/g 
UCi/a 

lug/g 
luq/g 
ug/g 
lun/q 
ug/g 
UQ/Q 
ug/g 
un/q 
ug/g 
1,JQ/Q 
ug/g 
uq/g 

IUQ/g 
ug/g 

luq/ci 
IUQ/Q 
luq/ci 
lun/q 
UCi/g 
UCi/q 
UCi/g 
UCi/ci 
UCi/g 
UCi/g 
UCi/q 
UCi/g 
UCi/g 
UCi/q 
UCi/g 

107-N Project Surmary Data Tables 
107 N 

Standard X Blank Result 
100.0 <5.00e-03 3.91e·01 
92.36 1. 500 7.45e+02 
91.33 10.60 6.85e+03 
107. 8 <1.000 < 1.000 
100.3 n/a 7.460 
88.98 <1.20e-02 <1.32e-01 
96.33 <1.70e-02 4. 744 
100.2 <1 . 08e· 01 < 1.188 
95 . 76 <1.25e-01 < 1.375 
96.80 <1.39e-01 < 1.529 
95.23 <1.20e-01 < 1.320 
98.73 <1.38e-01 17 . 34 
104 . 0 <2.69e-03 1 .06e-02 
102.4 <3.13e-04 3. 02e-01 
99 . 20 <1.00e-02 < 19.40 
98.20 9 . 70e-02 4.85e+03 
103.0 <1.00e-01 <1. 94e+02 
99 .80 <5.00e-02 3.76e+02 
104.0 <5.00e-03 < 9.680 
97.20 <5.00e-03 17 .60 
97.60 <1.00e-02 80.30 
91.80 <5.00e-02 1. 79e+05 
95.60 <1.00e -02 3.40e+02 
112.0 7.37e-01 2.37e+02 
100.4 <2.00e-02 52.40 
95.20 <1.00e-01 2. 73e+02 
97.60 <6.00e-02 <1 . 16e+02 
92.80 <1.00e-01 <1. 94e+02 
145.6 1.080 3.56e+03 
92.60 <2.00e-01 <3.87e+02 
97.80 <5.00e-02 < 96.80 
89.20 1.1oe-02 5. 83e+02 
98.55 <7. 14e-03 1.919 

n/a <4.35e-03 <1.29e-02 
102.4 <8. 12e-03 8. 15e-01 

n/a <2 . 35e-02 <3.ne-02 
n/a <1. 71e-02 <3.56e-02 
n/a <1.26e-02 <3.15e-02 
n/a <8.52e-02 <2.03e-01 
n/a <2.60e-02 <8.96e-02 
n/a <3.28e-02 <1. 15e·01 

69.00 <8.70e-05 2.40e·01 
86.69 <1.48e-03 5 .140 

Duolicate Average RPO X Spk Rec X 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a r\/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/ a 
n/a n/a n/a n/a 
n/a · n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 
n/a n/a n/a n/a 

Det Limit 
9.20e-02 

5.000 
40.00 
1.000 

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

1.188 
1.375 
1. 529 
1.320 
1.518 

3.00e-03 
1 . 00e· 03 

19 .40 
96 . 80 
194.0 
96.80 
9.680 
9.680 
19.40 
96.80 
19.40 
194.0 
38.70 
194.0 
116.0 
194.0 
96.80 
387.0 
96.80 
19.40 

n/a 
1 .30e· 02 

n/a 
3.80e-02 
3 . 60e-02 
3.20e-02 
2.03e-01 
9.00e-02 
1.15e-01 
1.29e-04 
1.00e-03 
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Count ErrX 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

6. 16E+OO 
1.69E+OO 

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

1.91 
n/a 

3.84 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
1.3 

.2 
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HNF-SD-WM-DP-245, REV. O 

Hanford Corporation 
An SGN/Cogema, Inc. COl!l>any 

From: 
Phone: 
Date: 

Chemistry, Analysis, Technology Support 
373-1972 T6-50 
May 28, 1997 

Internal 
Memo 

Subject: Final Toxicity Characteristic Leach Results from N-107 Basin 
Samples 

To: G. L. Miller 

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

Four 107-N basin samples and four quality control samples have been analyzed 
after leaching according to LA-544-134 uToxicity 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 adding 27.0 ml of Q-water to 1.397 g. of 
solids and stirring for 5 minutes. Uf,on adding 980 ul of HCl to the slurry 
and heating to 53°C and cooling to 22 C (room temperature), the pH dropped to 
3.80. This pH was less than 5.0, so extract #1 was selected for the 
leaching procedure. After drying was complete, the solids remaining from 
the first sample aliquot were 3.529 g (32.08 wt . % in the original 11.001 g 
sample). 

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

A preparation blank was obtained by pouring approximately 15 ml of extract 
#1 in a vial labeled uPrep. Blank.u A preparation standard was also 
prepared by adding 2.0 ml of a TCLP standard containing Ba, As, Cr, Pb, Ag, 
Cd and Se and 100 ul of a standard containing Hg to 10 ml of extract #1. 
This extract was then acidified to pH 1.76 by addition of 2.0 ml of 1 N HN03 
to the spiked extract. The valuls1~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 81NlOA . 

A matrix spike was prepared by splitting S97N0000480 i nto two equal volume 
aliquots of 30 .0 ml each . One sample S97N000048D was set aside. The second 
sample, labeled S97N000048 Spike, was spiked with 4.0 ml of the TCLP 
mul t ielement standard and 200 ul of the Hg standard. The pH of the sample 
after spiking was 4.32 and it was acidified to 1.68 with addition of 4.0 ml 
of 1 N HNO. The pH of the duplicate sample was 5.07 and 5.0 ml of 1 N HN03 
was added lo obtain a pH of 1.70. The analytical results for these samples 
and expected values for the spiked extract are provided on the attached 
spreadsheet with corrections for the acid additions . 

The three remaining samples BOJYD-6 (S97N000028), BOJYD-7 (S97N000040) and 
BOJYD-8 (S97N000034) were handled in similar fashion to sample S97N000048 
without preparation of the quality control samples . Though the pH of the 
samples were different , in all cases the samples required extraction in 
extract #1 . Solids contents for these samples were 34.00%, 24.63% and 
19 . 14% respectively . Sample of 20.829 g, 11 .972 g, and 17.002 g were 
extracted in 144 . 1 g, 59.0 g and -65.0 g of extract #1 respectively for 18 
hours. Results from these extraction are also provided in the attached 
spreadsheet . 

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

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

¥.li~~d 
Numatec Hanfo¼lcorp . 

~5~ 
R. K. Fuller 
Rust Federal Services 
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N-Basin TCLP Final Results 

Final Results in ug/ml 

Element S97N000048 sample S97N000048 dup S97N000028 597N000040 

As ND ND ND ND 

Ba 0.9979 0.5907 2.3793 8.6618 

Cd ND ND 0.0592 0.3406 

Cr ND ND ND ND 

Pb ND ND ND ND 

Se ND ND ND ND 

Ag 0.2072 0.2057 0.1894 0.1828 

*Ho ND ND ND ND 

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

*Hg performed by Cold Vapor Atomic Absorption 

S97N000034 

ND 

5.326 

0.4991 

ND 

ND 

ND 

0.1906 

ND 
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"1 

LCS Standard 

TCLP-1 

2 500 

0.1 5 

Nitric Acid Added 2 Cr 25 

14.1 Pb 25 

Se 5 

H Dilution Factor: 141 25 

ICP elements OF: 7.05 20 

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

*Hg performed by Cold Vapor Atomic Absorption 

l~P Raw Data LCS% 

::I: z ..,, 
' en 

14.64 103.21 0 
' 

0.1391 98 .07 :E 
~ 

0.7063 99.59 ' 0 
0.7356 103.72 -u 

' f\) 

0 .2025 142.76 .::,. 
,!J1 

0.1187 16.74 ::D 
0.118 83.19 m 

~ 
0 



Elements of ICP Raw 

Customer i.d. Labcore # Interest Data (ppm) 

Prep Blank As ND 

Ba ND 

Cd ND 

Amt of extract (mls): 10.00 Cr ND 

Amt of Nitric added (mls) 0.00 Pb ND 

Total volume (mls) : 10.00 Se ND 

AQ ND 

Dilution Factor. 1.000 *Ho ND 

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

*Hg performed by Cold Vapor Atomic Absorption 

Final 

Result (com) 

Nb 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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S97N000048 Sample (Customer i.d. BOJYD5) 

Elements of 

Customer i.d. Labcore # Interest 

BOJYDS 597N000048 sam As 

Ba 

Cd 

Amt of extract (mls): 30.00 Cr 

Amt of Nitric added (mls) : 7.00 Pb 

Total volume (mls): 37.00 Se 

Aq 

Dilution Factor. 1.233 *Hq 

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

i'Hg performed by Cold Vapor Atomic Absorption 

ICP Raw 

Data (ppm) 

ND 

0.8091 

ND 

ND 

ND 

ND 

0.168 

ND 

Final 

Result (ppm) 

ND 

0.9979 

ND 

ND 

ND 

ND 

0.2072 

ND 

::J: z 
71 
en 
tJ 

I 

:E 
~ 

I 

0 
""O 

I 
N 
~ 
01 

::0 
m 
~ 
C 



~ 
N 
0 

S97N000048 Dup (Customer i.d. BOJYD5) 

Elements of ICP Raw 

Customer i.d. Labcore # Interest Data (ppm) 

BOJYDS S97N000048 dup As 

Ba 

Cd 

Amt of extract (mls): 30.00 Cr 

Amt of Nitric added (mls) 5.00 Pb 

Total volume (mls) : 35.00 Se 

Ag 

Dilution Factor: 1.167 *HQ 

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

*Hg performed by Cold Vapor Atomic Absorption 

ND 

0.5063 

ND 

ND 

ND 

ND 

0.1763 

ND 

Final 

Result (ppm) 

ND 

0.5907 

ND 

ND 

ND 

ND 

0.2057 

ND 
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-------- ------------ - ----- - -----------------------, 

S97N000048 Spike (Customer i.d. BOJYD5) 

Elements of 

Customer i.d. Labcore # Interest 

BOJYD5 S97N000048 spk As 

Ba 

Cd 

30.000 Cr 

7.000 Pb 

Amt of TCLP-1 ICP std 

Amt of TCLP-1 H std 

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

*Hg performed by Cold Vapor Atomic Absorption 

ICP Raw 

Data (ppm) 

k 

2.654 

54.03 

0.5244 

2.603 

2.675 

0.8128 

1.588 

ICP Raw 

Data (ppm) 

ND 
0.506"3 

ND 
ND 
ND 
ND 

0.1763 

Percent 

Recovery 

TCLP-1 STD 

109.34 

110.42 

108.03 

107.24 

110.21 

167.44 

59.26 

:::c z 
71 
en 
0 

I 

~ 
s: 
' 0 

7J 
' f\) 
~ 
<.Tl 

:0 
m 
:< 
0 



S97N000028 (Customer i.d. BOJYD6) 

Elements of 

Customer i.d. Labcore # Interest 

BOJYD6 597N000028 sam As 

Ba 

Cd 

Amt of extract (mls): 139.00 Cr 

Amt of Nitric added (mls) : 21.00 Pb 

Total volume (mls) : 160.00 Se 

Aa 

Dilution Factor. 1.151 *Ha 

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

*Hg performed by Cold Vapor Atomic Absorption 

ICP Raw 

Data (ppm) 

ND 

2.067 

0.0514 

ND 

ND 

ND 

0.1645 

ND 

Final 

Result (com) 

ND 

2.3793 

0.0592 

ND 

ND 

ND 

0.1894 

ND 
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S97N000040 (Customer i.d. BOJYD7) 

Elements of 

Customer i.d. Labcore # Interest 

BOJYD7 S97N000040 sam As 

Ba 

Cd 

Amt of extract (mls) : 58.10 Cr 

Amt of Nitric added (mls) 9.00 Pb 

Total volume (mls) : 67.10 Se 

Ag 

Dilution Factor. 1.155 *Hg 

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

*Hg performed by Cold Vapor Atomic Absorption 

ICP Raw 

Data (ppm) 

ND 

7.5 

0.2949 

ND 

ND 

ND 

0.1583 

ND 

Final 

Result (ppm) 

ND 

8.6618 

0.3406 

ND 

ND 

ND 

0.1828 

ND 
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S97N000034 (Customer i.d. BOJYD8) 

Elements of 

Customer i.d. Labcore # Interest 

BOJYD8 597N000034 sam As 

Ba 

Cd 

Amt of extract (mls) : 64.20 Cr 

IAmt of Nitric added (mls) 34.00 Pb 

Total volume (mls): 98.20 Se 

AQ 

Dilution Factor: 1.530 •Hg 

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

*Hg performed by Cold Vapor Atomic Absorption 

ICP Raw 

Data (oom) 

ND 

3.482 

0.3263 

ND 

ND 

ND 

0.1246 

ND 

Final 

Result (ppm) 

ND 

5.3260 

0.4991 

ND 

ND 

ND 

0.1906 

ND 
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Hanford Corporation Internal 
Memo An SGN/Cogema, Inc. C~any 

From: 
Phone: 
Date: 
Subject: 

To: 

Analytical Technology 
372-2653 T6-50 
May 15, 1997 
Inductively Coupled Plasma Mass Spectrometry (ICP/MS) Results for 
105-N and 107-N Basin Samples 

G. L. Miller T6-06 

cc: J. Y. Bourges T6-07 
B. A. Crawford T6-50 
C. M. Seidel T6-14 
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 uranium performance, a certified natural 
uranium test standard was utilized (NIST SRM-4321B). As indicated by the 
data tables, recoveries within 1% of the certified value were achieved for 
the U-235/U-238 ratio. 

Although the levels of U-235 and U-238 can be accurately computed, the U-234 
concentrations are estimated based on the U-234 response relative to U-235. 
The mass response at 234 was not directly calibrated due to the small 
concentration of U-234 in available standards. As a result, the U-234 
results are estimated to be accurate within 50%. 

Only one 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 limits may vary between samples. 
This is due to different digest and dilution factors that were necessary for 
each sample. The results collected using the smallest dilution (lowest 
detection limit) were reported wherever possible. 
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Scans of these samples indicated appreciable levels of copper (Cu-63 and Cu-
65). As a result, Ni-63 could not be recorded with this isobaric 
interference present. Although a Ni-63 separation is under development, 
laboratory tests indicate that it is not capable of removing copper. In 
order to determine Ni-63 in these copper containing samples, radiochemical 
methods must be utilized rather than ICP/MS. 

If you have any questions· regarding these results, please feel free to call 
me at 372-2653. 

cw 

Attachment 
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Th-228 

IICB < 45 ppt 
IICV NA 

U-234 

SRM 4321B < 20 t 

Th-228 

S97N000031 < 0.12 m 
S97N ... 31 DUP < 0.12 m 

r.l. S97N000037 < 0.12 
00 S97N000043 < 1.20 
0 S97N000051 < 0.12 

U-234 

SRM 4321B < 20 

Th-228 
Prep Blank < 45 ppt 
LCS Std NA 
S97N ... 31 SPK NA 

Th-228 

ICCB < 45 ppt 
ICCV NA 

ICP/MS RESULTS FOR 107-N BASIN 

INSTRUMENT QC (initial) 
Th-230 Th-232 U-234 U-235 U-238 

< 45 ppt < 45 ppt < 20 oot < 20 oot < 20 ppt 
NA 101% NA NA 102% 

ISOTOPIC URANIUM CERTIFIED CHECK STANDARD 
U-235 U-238 235/238 235/238 certified ratio 

0.698 p b 96.4 b 0.00724 0.00725 

SAMPLE RES UL TS 
Th-230 Th-232 U-234 U-235 U-238 

< 0.12 m 0.138 m 0.137 m 17.3 
< 0.12 m 0.120 0.118 15.2 
< 0.12 m 0.21 8.97 1150 
< 1.20 m m 6.94 927 
< 0.12 m m 0.111 9.64 

ISOTOPIC URANIUM CERTIFIED CHECK STANDARD 
U-235 U-238 235/238 235/238 certified 

0.694 b 96.3 b 0.00721 0.00725 

PREP QC 
Th-230 Th-232 U-234 U-235 U-238 

< 45 oot < 45 oot < 20 ppt < 20 ppt 0.120 ppb 
NA NA NA NA 9710 oob 
NA NA NA NA 9860 oob 

INSTRUMENT QC (final) 
Th-230 Th-232 U-234 U-235 U-238 
< 45 ppt < 45 ppt < 20 ppt < 20 ppt < 20 ppt 

NA 98.5% NA NA 99.9% 

Recove 
99.9% 

235/238 

0.00792 
0.00776 
0.00780 
0.00749 
0.0115 

Recove 
99.4% 

U-238 Rec. 

NA 
97.1% 
98.6% 
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Customer# Sample# Prep Analyte Unit Standard o/o Blank Result Duplicate Average RPO% Spk Rec o/o Oet Limit Count Err% 

BOJYDS S97N000051 Acidigst Am-241 by Extraction uCi/g 111 .7 <1 .15e-03 3.40E-03 n/a n/a n/a n/a 1.00E-03 3.40E+00 
BOJYD6 S97N000031 Acidigst Am-241 by Extraction uCi/g 111 .7 <1 .15e-03 <1 .42e-03 <1 .26E-3 n/a n/a n/a 1.00E-03 1.00E+02 

BOJYD7 S97N000043 Acidigst Am-241 by Extraction uCi/g 111 .7 <1 .15e-03 5.10E-01 n/a n/a n/a n/a 3.40E-02 1.37E+00 
BOJYD8 S97N000037 Acidigst Am-241 by Extraction uCi/g 111 .7 <1.1 Se-03 1.70E-01 n/a n/a n/a n/a 1.70E-02 1.63E+00 

Customer# Sample# Prep Analyte Unit Standard% Blank Result Duplicate Average RPDo/o Spk Rec% Det Limit Count Err% 
BOJYDS S97N000051 Acidiast Cm-243/244 by Extraction uCi/g n/a <1 .15e-03 <1 .42e-03 n/a n/a n/a n/a 1.00E-03 9.04E+00 
BOJYD6 S97N000031 Acidigst Cm-243/244 by Extraction uCi/g n/a <1 .1 Se-03 <1 .42e-03 <1 .26E-3 n/a n/a n/a 1.00E-03 1.00E+02 
BOJYD7 S97N000043 Acidigst Cm-243/244 by Extraction uCi/g n/a <1.15e-03 <3.42e-02 n/a n/a n/a n/a 3.40E-02 1.00E+02 
BOJYO8 S97N000037 Acidigst Cm-243/244 by Extraction uCi/g n/a <1 .1 Se-03 <1 .66e-02 n/a n/a n/a n/a 1.70E-02 1.00E+02 

Customer# Sample# Prep Analyte Unit Standard% Blank Result Duplicate Average RPO 'Yo Spk Rec% Oet Limit Count Err% 
BOJYDS S97N000051 Acidigst Pu-238 by Ion Exchange uCi/g n/a 1.00E-03 1.36E-03 n/a n/a n/a n/a 1.00E-03 4.92E+00 
BOJYO6 S97N000031 Acidigst Pu--238 by Ion Exchange uCi/g n/a 1.00E-03 1.11 E-03 1.14E-03 1.13E-03 2.67 n/a 1.00E-03 5.54E+00 
BOJYD7 S97N000043 Acidigst Pu--238 by Ion Exchange uCi/g n/a 1.00E-03 1.02E-01 n/a n/a n/a n/a 2.70E-02 1.75E+00 
BOJYD8 S97N000037 Acidigst Pu-238 by Ion Exchange uCi/g n/a 1.00E-03 3.44E-02 n/a n/a n/a n/a 1.10E-02 2.51E+00 

Customer# Sample# Prep Anatvte Unit Standard% Blank Result Duplicate Average RPO% Spk Rec o/o Det Limit Count Err o/o 
BOJYDS S97N000051 Acidigst Pu--239/240 by TRU-SPEC Re uCi/g 100.9 <6.41e-04 2.31E-03 n/a n/a n/a n/a 1.00E-03 3.85E+00 
BOJYD6 S97N000031 Acidigst Pu--239/240 by TRU-SPEC Re uCi/g 100.9 <6.41e-04 1.11E-03 1.12E-03 1.12E-03 0.9 n/a 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 n/a n/a n/a n/a 2.70E-02 1.35E+00 
BOJYD8 S97N000037 Acidigst Pu-239/240 by TRU-SPEC Re uCi/g 100.9 <6.41 e-04 1.96E-01 n/a n/a n/a n/a 1.10E-02 1.56E+00 

Customer# Sample# Prep Analyte Unit Standard% Blank Result Duplicate Average RPD o/o Spk Rec o/o Det Limit Count Err o/o 
BOJYDS S97N000051 Acidigst Antimony-125 by GEA uCi/g n/a <1 .42e-02 <2.83e-02 n/a n/a n/a n/a 2.83E-02 n/a 
BOJYD6 S97N000031 Acidigst Antimony-125 by GEA uCi/g n/a <1 .42e-02 <1 .45e-02 <1 .37e-2 n/a n/a n/a 1.45E-02 n/a 
BOJYD7 S97N000043 Acidigst Antimony-125 by GEA uCi/g n/a <1 .42e-02 <2.45e-02 n/a n/a n/a n/a 2.45E-02 n/a 
BOJYD8 S97N000037 Acidigst Antimony-125 by GEA uCi/g n/a <1.42e-02 <4.04e-02 n/a n/a n/a n/a 4.04E-02 n/a 
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Memo 

From: Process Chemistry BCSl0-97-003 
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 /~-~ 

cc: J. W. Chenault 
G. B. Griffin ~: ~: ~:~;~ff) 
J.M. Kunkel 
D. S. Mantoot 
L. F. Perkins Jr. 
C. M. Seidel 
R. T. Steele 
K. S. Tollefson 
G. J. Warwick 
JFO File/LB 

TG-07 
TG-12 
TG-07 
TG-07 
TG-07 
TG-03 
T6-14 
TG-14 
TG-20 
TG-12 
T6-12 

This test plan describes the processing methods to support the 105-N Basin 
Sediment Disposition project for the Environmental Restoration Contractor 
(ERC). This plan will be used by the Process Chemistry group to determine 
the settled and centrifuged densities of the sediment samples. This plan 
will also provide instructions for preparing settled and centrifuged 
subsamples for analysis by the 222-S Laboratory. · 

Samples will be collected from the 105-N Basin, 1310-N Pump House Valve Pit, 
the 1314-N Waste Pump Tank, the 105-N Lift Station Pump Well, and the 
107-N Basin Recirculation Building. One or more 1 to 4-liter containers 
will be collected from each sample location. If multiple samples are 
collected from one location, the excess water will be removed and the 
remaining sample will be composited by Process Chemistry. Prior to arriving 
at 222-S Laboratory, a water sample will have been withdrawn through a 5 µm 
cartridge filter for analysis at another laboratory . The particulates 
collected on the filters will be washed into the appropriate composite 
sample by Process Chemistry. 

Assumptions implicit in this procedure are: 

• The sludge settles to a sharp layer within 24 hours, leaving 
clear water. 

• The clear water is essentially free of particulates. 

1.84 
Hanford Operation• and Engineering Contractor for the US Department of Energy 
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March 12, 1997 

PROCEDURE 

1.0 Combine Samples 

1.1 If multiple sample containers are transported from an individual 
sample location, remove and save the excess water and combine the 
remaining samples into one container. 

1.1.1 Allow the containers to sit undisturbed overnight. 

1.1.2 For each container, remove as much water as possible by 
vacuum (i.e., slurp) without disturbing the sediment. 

1.1.3 Slurp all of the remaining water and sediment into a single 
container. 

1.2 If a filter was transported with the samples, wash as many 
particles from the filter as possible. 

1.2.1 Remove cartridge filter from the filter housing. 

1.2.2 Rinse cartridge filter with excess water collected in Step 
1.1. 

1.2.3 Add rinsate and any rema1n1ng sample in the filter housing 
to the composite sample. 

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

1.3 Allow the composite sample to sit undisturbed overnight. 

1.4 Slurp as much water as possible from the container without 
disturbing the sediment. 

NOTE: The unused sample collected in this test plan is not waste and should 
not be recorded on the waste inventory sheet. The unused sample 
will be returned to the point of origin. The unused sample from 
individual sample locations should be segregated into separate 
containers. 

1.5 Collect excess water for return to the customer. 

2.0 Determine Density of Settled Sediment 

2.1 Record the tare weight (to ±0.001 g) of an appropriate number of 
uniquely labeled 50 ml centrifuge cones. 

2.2 Transfer the water and sediment from the sample container into 
the centrifuge cones. 
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2.3 Allow the sediment to settle fully. 

8C510-97-003 

NOTE: The sediment will be assumed to have fully settled when the volume of 
sediment has not changed by 2.5 ml over a 24 hour period. 

2.4 Remove the excess water from the centrifuge cones and collect for 
return to the customer . 

CAUTION 

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

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

2.6 Record the final volumes of the settled sediment to the nearest 
ml. 

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

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

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

2.9 Notify project coordinator of the total volume of settled 
sediment. 

2.10 Obtain 20 ml (or an amount requested by the project coordinator) 
of well mixed sediment in a labelled vial for analyses specified 
by the project coordinator. 

3.0 Determine Density of Centrifuged Sediment 

3.1 Centrifuge the remaining sediment for roughly one hour. 

CAUTION 

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

3~2 Verify the dose rates of the centifuge cones are within the 
appropriate radiation work permit (RWP) limits. 

3.3 Decant the water from the centrifuge cones into labelled bottles 
for the analyses specified by the project coordinator. 
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3.4 Record the final volume of the centrifuged sediment in each cone 
to the nearest ml. 

3.5 Record the final weights of the centrifuged sediment and cones to 
±0.001 g. 

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

3.7 Homogenize the sediment in the centrifuge cones using a spatula. 

3.8 Scoop the centrifuged sediment from all cones into labelled 
bottles for analyses specified by the project coordinator. 

WASTE MANAGEMENT 

The excess water from the samples will be returned to the point of origin. 
Any additions to the was~e 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 L0-110-128 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 L0-100-151 Segregate and Manage Solid Laboratory Wastes. If no 
listed waste components are identified in the customer's documents, the 
solid waste material will be managed as low-level radioactive waste per 
L0-100-151. 

SAFETY 

The dose rates of the samples will likely represent the most significant 
safety concern. The sample dose rates are expected to allow RWP S-401 to be 
used for all activities described in these instructions. If the sample dose 
rates exceed the limitations of RWP S-401, the testing will be transferred 
to a hot cell or a special RWP will be written. The approval designators 
for this work has been determined to be "ES". 

J. F. O'Rourke, Advanced Engineer 
Process Chemistry 
Numatec Hanford Corporation 
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G :1ernrr:=1fahitordin~tor 
222-S Production 
Rust Federal Services of Hanford, 

Inc. 
Rust Federal 

Inc. 

K~s~. [~>ol-i. 
Environmental Compliance 
Rust Federal Services of Hanford, 

Inc. 
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Environmental ER c 
Restoration Team 
Contractor I 1 

Interoffice Memorandum 

TO: S. J. Trent X0-37 

COPIES: See Below 

DATE: May 23. 1997 

FRO:\I : J. H. Kessner 

Job No. 22192 
Wnne,, RClpot'\N lloqv11od1 NO 
Ck>oaCCN NIA 
OU NIA 
TSO NIA 
EllA NI/\ 
SullJ«t l'od• 1&10 

Laboratory and Analytical Services 
B l-35/372-9538 

suwECT: CLARIFICATION OF ACCURACY REQUIREMENTS- 107N ANALYSIS 

A need for clarification has been identified for the ··sampling and Analysis Plan for the I 07-N Oasin 
Recirculation Building Liquid/Sediment." OHI-00973 (SAP). The QA section on Accuracy 
requirements for sample analyses does not clearly identify how Laboratory Control Sample (LCS) and 
spiked sample results are to be evaluated. Section 4 .7.:2 of the SAP may be clarified as per the 
following: 

"Accuracy is a measure of bias in a measurement system. The closer the value of the measurement 
agrees with the true value. the more accurate the measurement. This will be expressed as the 
percent recovery of a known spike analyte or a standard reference sample. r-or all laboratory 
analyses. accuracy is +/-3 sigma for the laboratory control sample or+/- 25% recovery for spiked 
samples. Deviations will be documented in the data report." 

Any revisions of the document should incorporate the above in place of the existing Section 4. 7 .2. 
This internal memo shall be used guidance and authority for evaluation of LCS and spiked sample 
results from analyses performed in accordance to the SAP until revisions arc made. 

RLW:jmd 

Copies 
R. S. Day XS-54 
G. M. Duncan XS-54 
W. H. Price H0-20 
W. S. Thompson Nl-28 
R. L. Weiss B 1-35 
Document and Info Services H0-09 

- •, 
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Services of Hanford Inc. 

From : 
Phone: 
Date: 
Subject : 

To: 

222-S Laboratory 
373-2944 T6-14 
May 15, 1997 
POLYCHLORINATED BIPHENYL SAMPLES ON-HOLD 

J. H. Kessner 81-35 

cc: G. B. Griffin T6-12 
A. G. King T6-03 
J. R. Prilucik T6-20 
A. D. Rice T6-06 
LFP File/LB 

Internal 
Memo 

31120-97-017 

As per your telephone conference with J. R. Pril~cik, 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 y apprised ·as the situation develops. 

cA 
L. F. Perk ng, Manager 
222-S Laboratory 

jrp : 1 ab 
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Author: Janice M Kier at -WHC295 
Date: 5/21/97 3:22 PM 
Subject: Re: 222-S Analysis of 107N and 1310 N Sediment 
------------------------------------ Message Contents------------------------------------

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

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

Cary 

Forward Header 
Subject: 222-S Analysis of 107N and 1310 N Sediment 
Author: William H Price at -BHI009 
Date: 5/21/97 2:13 PM 

A meeting was held on May 20, 1997 with the PHMC's 222-S laboratory 
personnel to discuss the scheduled completion of analyses for the 
subject samples. Joan Kessner reiterated that the final laboratory 
data was due to the ERG on May 16, 1997, and that their proposed 3 
week slip in delivery of the final report (June 6, 1997) was 
unacceptable to ERG 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 
ERG) are in jeapody of missing a POC. Bill stated that he had not 
informed them of this. 
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Hanford Corporation Internal 
Memo An SGN/Cogema, Inc. Col!llany 

From: 
Phone: 
Date: 
Subject: 

To: · 

Analytical Chemistry 
373-1972 T6-50 
March 24, 1997 
DEVIATION FROM REGULATORY REQUIREMENTS FOR TOXICITY CHARACTERISTIC 
LEACH PROCEDURE 

G. L. Miller T6-06 R. L. Weiss Bl-35 
A. D. Rice T6-06 

cc: R. Akita T6-20 L. P. Markel T6-16 
J. Y. Bourges T6-07 R. T. Steele T6-20 
R. K. Fuller T6-50 T. L. Tung ~ T6-04 
J. E. Hyatt T6-03 W. I. Winters T6-50 
A. G. King T6-03 BAC File/LB Y-li/2-.i 

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, t~e TCLP indi~ates 
in some sections (7.1, 7.1.5, 7.2, 7.2.1 and 7.2.5) that a minimum sample 
size of 100 grams is required. However, section 7.2 for metal extraction, 
which is the subject of the new procedure, also states that, "A minimum 
sample size of 100 grams (solid and liquid phases) is recommended." The 
guidance continues to state that, "enough solids should be generated for 
extraction such that the volume of TCLP extract will be sufficient to 
support all the analyses required." Based on these statements rendered in 
the SW-846 document and a jointly drafted guidance from the EPA and U.S. 
Nuclear Regulatory Commission (NRC), titled "Clarification of RCRA Hazardous 
Waste Testing Requirements for Mixed Waste," dated March 1992, which states, 
"The TCLP recommends a minimum sample size of 100 grams (section 7.2), but 
samples sizes of less than 100g can be used if the result is that the test 
is still sufficiently sensitive, and can measure the constituents of 
interest at the regulatory levels prescribed by the Toxic Characteristic," 
sample sizes of 10 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 personnel 
handling mixed wastes. 
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If there is further concern that these changes affect regulatory 
requirements for land disposal, it is strongly recommended that the 
Washington Department of Ecology be notified for concurrence prior to 
analysis. 

~~r~~1:a~ 
Principal Scientist 
Analytical Chemistry 

pad 
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. 'roject Dut1n11lo11 ampllng L.ocatlon 
107-N Deactivation• Sediment Samples 100 Area 

lcld Logbook No. 

w~ S· -nurrn,,.,,.. _ _,.... ei,~~3 
Teltpbone No. roject Coordinator 

373-1482 Wtlu, RL 

AF No. 
B97-079 

Method of Shipment 
Hand delivered 

all T• rnaround 
30 Days 

....., __ __.~~.1--..!.,;:..L_--J..-'""!!..:..'-,~~,/-J~:.U..rrc.:::.:::::...~-----------------------'-----------------------' -,, iblpptd To 

EFIA133-2 

tulle Propcrry No. Bill or Lading/Air BUI No. 
0 222-S laboratory 

, I 

l 
,: 

OSSIBLE SAMPLE HAZARDS/REP.IARKS /()00 . - ~. 

~AA-i~mm&lkL-

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dau 

,· 

Cool 4C 
PrtKrvatio11 

Type of ConUlner 
p 

No. ofConllhm(s) 

Volame 
IL 

S.ilaa(l)ia 
Spc,dd . 

lna!N<tioni. 

Sample Time 

,---------+-------+--------+--------+---_.,.----+-----+----1----~----'----"---~i---~---~ 
' ) 

::: --------~t------~t--------+--------it----+---+---+---~1----+----1----~----1----+---~ 
·J ,---------t-------t--------+--------t-----t----+----+---~---4----•-----+---~~---4---~ 
' : 

J CHAIN OF POSSESSION 

,: 

~ dinquishcd By 
:, 
J 

: LABORATORY 
SECTION 

'wdBy 

Fl~AL SAMPLE Dbposal Method 
DISPOSITION 

Sign/Print Namu 

Datdfimo 0111c/T1111c 

TIiie 

PECIAL INSTRUCTIONS 
.. fax results to DoriJ Ayres 372-9052. 

.,222-S Dclivcnblc: ln1crim mulls shall be Cued 10 Sample Mu11emm1 u completed. A 
swtimll)' rcpo,1 will be providt-J 30 days after die last umplc hu bem rtecived by 222,S. 

Oi1p0wl lly Daac/Iimc 

Matrix• 

s - Soil 
SE - St4i.-t 
so - Soll4 
SL - Sh>Cla• 
w • W1tcr 
0 • Oil 
A - Air 
DS - °"'"' Solidi 
DL • Ona Liquid& 
T • r ...... 
WI • Wlpt 
L • u.,td 
V •Vqcwloa 
X •Olllor 

:I: z 
71 
en 
0 

I 

~ 
~ 

I 

0 
""O 

I 

N 
~ 

91 
:n 
m 
:< 
0 



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-079-02 

olltttor lllpAay Co1Ucl Ttlcplloae No. ala Tarnaro• ad 
Doug Bowers 

rojccl Dul1n1don 
107-N Deactivation• Sediment Samples 

cc Chell No. 

N 
N 
0 

:BOJYD6 

Sample No. 

SAMPLE ANALYSIS 

Matrix• Sample De 

Other Solid 3 -)0-17 

Steve Trcnl 

dd Logbook No. 
EFL-1133-2 

Prt1ttV1do• 

Type orCoatal• u 

No. er Coatalncr(s) 

Volamt 

0 

)7)-1482 30 Days 

.. ·1-1..-... 

p 

IL 

S. ilao (I) ID 
s,«ial -

,v' Ir 

p 

~>'-
s~• 'h"' 
tt'J i.1 

0 222-S Deliwnble: ln1erim resullJ 111111 be faxed to Sample Muqancnc as coapcted. A 
IWllmary report will be prowled 30 d8)'I aftertbe last Ample bas been recciftd by 222-S. 

;:;:~~~~~dL..2.C..:U..!~~~~~;.;_~-t,;=:::::;~£..l....:.t~::L-=:_._;;.t.£l,-tt.ft.-!:J-..L1:::;.::;:=--f (I) PClt/PCB, • 1010 (TCL); ICP Mml1 • 6010A (Add-on); ICP Mttw - 6010A (SW-146); 

Lead· 7421-(GPM); Mcmary • 7471- (CV); Saeniwn. 7740-(GFAA); Tllallium. 71-41-
------------0-aWTi--tm-c----+------------D91dl'i--mc---- (GFM); Dauity; IC Anions- 300.0; Amaoaia • 350.1; TIC - 4U.IM; pH (Soil) - 90-4,; 

I(~ 10 ~ ffl1- lfl 1 ~ C-ol\A..P Lc.:1~ M::f 
'b CU\~ s ·,s .elinquilhed By 

LABORATORY 
SECTION 

·waey 

:;INAL SAMPLE Di.-1 Method 
DISPOSmON 

Daie/Timo 

Tide 

Dbpolec!By 1 Dale/rune 

s 
SI! 
so 
SL 
w 
0 
A 
DS 
DL 
T 
WI 
L 
V 
X 

Page l of 1 

I 

"TI 
I 

0 
I 

I\.) 
~ 

::IJ 
m 
:c::: 
0 

Matrix• 

- Soil - Sodia• -Wd - s~,. 
-w-- Oil - Air - 0.-Soli<k 
•Dnau.,ld, -,.._ 
• Wif,e -~ -Vq.uon 

- Od,c,r 

-..,_,,,,.., ,_ , ...... ,., .. _ ..... •~''' 

...... 

-.:i 

<= 
<= 
-.:i 

I 
_.,_ 
<.Tl 
-.:, 

rv 
rv 
rv 
Cf> 

,-
:r• 
I•' 
'.•I ,_> 
c:> 
:s::: 
rv 
-rJ 

•= :.-
<"-> 
:::--: 
Cf> 

'=' 
l"rJ 

= C> 

= <= 
-.:i 
<.Tl 

I -.:, 

.......__ _.,_ 



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

111paay Contact 
Stne Trent 

Tdcpboae No. 
373-14&2 

B97-079-03 Pas• 1 or . 1 

ata T• nuro•ad 
30 Days 1:::-~~~--:-:-"i:-.;;-=-.:;_._,;.--1..,&..;;;.ai:;.;;...."""-1!----------t::--~--:---.-------------------t:::-:-=:~--------.,_-------------.:, roJect Dulaaatloa mpUac Locatio. 

107-N Deactivation• Sediment Samples JOO An:1 o <.e> 

t:--:,;-:-::~-------------------t-lc-:l~d-::-l..oa--:boo,---:-k-:-N:-o.---i.._.....a._F-~~--''--...:...._ _____ -t-::-c"".':U:-1od-:-o-:f-::S:--:bJ:-p-m-c""'.Dt,----------------- ~ 

EFL-1133-2 Hand delivered I 

pedal Haadllnc and/or Storace 
Cool lO 4C Volume 

IL 

Ill of Ladla"Alr BIii No. 

rv 
rv 

t----------------------------------+:s..-_---(.,.,.1).,..i•-+--.,.,--t----t----+----+-----ll-----+----+-----+---- ~ 

SAMPLE ANALYSIS 

Sample No. Mlltrix • Sample Dau 

Special 
1-\oaioa,. 

3-1/-17 t:cl 
t----------+--------+------.:;_.-t---------+---i---t-...;..--+---~----+----+----t----~----f-----+----::»-

0JYD7 Other Solid 

~ = t----------t--------t,,r-----:----1-T-------t----+-~1---t----.t----t----+----t----t----+-----+----cn 

CHAIN OF POSSESSION Slca/Pri• t Namtt 

£.,to,l;d ...... ~~..sz;:~~~~-w/J.'-U:Z...-Al-~~~.:.:Jc..=.=:._-,,,e::.J.,.~z..£,,LJ.,C::~ 

PECIAL INSTRUCTIONS 
••Fax ffflllll III Doris Ayra 372-90S2. 

11222-S Dcliwnbk: lnlerim ruullJ shall bowed t.o Semple ManaccmCIIC as compldcd. A 
NIIIUfY rq,ort will be prcmded 30 dayi &hr die lasl .-pie 1w beea reeei¥Cd by 222-S. 

(\) Pat/PCB1 - IOI0 [TCl.); ICP Mculi • 6010A (AclcH>,,); ICP Metals. 60\0A (SW-1-46); 
.l.ud-7421-(GFAA); Mm:ury • 7471 • (CV); SdWlllll-n40-(GFAA); Tulliua . 7141. 

""":te1""'i-nqu-islled'"'' ---»,-y _______ _,,,Daltlli---""'un-c ---+,Rccei,--.,..'vcd....,.,B,..y---------,-D-.wri---1111_0 __ --f (GFAA); DeMity; re Anions. )00.0; AJamtw1. ),o.t ; TIC. 41UM; pH (Soil). 900; 

~ -to $1\f" t 0i7-D-V~ foe ~Lt..:t:a. 
~ "f> Cth\AL-Lj"!:i is. ldinquisbed By 

LABORATORY 
SECTION 

'vcd By 

FINAL SAMPLE Dupoaal ~od 
DISPOSITION 

Olte/Ti111c llcuiwd8y 

Tide Daldfimc 

OupoaedBy 

Matrix• 

s • Soll 
S8 •S..S-
so •Solil 
SL •SW,C 

C> w • w-
0 • OU = 
A • Air <.C> 

OS - 0,-SolWo 
--.:, 
<...n 

01. •DnaU.,W. 

I T • Ti.-
Wl • Wipe 
L •u.,id :-0 
V •Vce<la&ioa 
X • OU.., <.J ........._ -



N/ft 
Nao 

• ,. 
p 

} 

Vdame 
IL ~JL. 

SAMPLE ANALYSIS 

Sample No. MuriJt• 

BOJY08 Other Sold } - /') - 1 

~~~f'dl_.sz:::::~:!:¥i~~~'./.L:U.::::..!::...!..::::!.~~:=:::::......,::::_L.,L.~.:...1:::::::!:::~ 

•~-SDcliva-obl&: lai.rimr...wab&IINfaodlOs...,a.U....--.._~ A 
-,, rq,a,t will be pttNidod 30 d'1' after Ibo loot ...... t- bocn l'CICICiYod i,, llM. 

(1) Pca'l'CB, - IOI0 (TC1.); ICP Mcula . 6010A (SW-146) (All.mualn. Antimatry, Anaii<. 
S..... Bcrylli-, ~Onrnium,. 1""').{....-,Nicbl, Sili-, Si'-. Sodimi\, 

________________ ,._ ______________ --4 Vanodi1r11, Zinc); Lad. 7'11-(CFAA); l!clcnium• 7140 - (0f'AA); 11wtnm- 7141 • (GF 

uliaqul.11,N By o.iorriinc OoklT"-

i c.linqllilbed By 

LABORATORY ~By 
ncrJON 

FINAL SAMl'LE OiapauJMcuiod 
DISPOSrrJON 

! 
I 

'~ ~ N ~t N . 
~ 

:r, 
CJ 

C, 

~ 
'-J 

..._; 

·-1 
- ~ 

t 
~ --

Daleffimc 

I j r I r I 

I 
1-1 5 

I I 
I .. 

Do&c/r-

I 

R .. f,." fo 5AF 07? ... o.,, f.,.. c•m,.l,t<" 

hit of A"•' j,s 
Tide Do&dl'ime 

co ......,, 
s::: 

~ = C, 

"-> 
"-> 
f"0 
en 

t--< 
~ 
t::I::> 

:;,.:, 
c:> 
c:> 
s::: 
"-> 
~ 

t::I::> 
~ 
C, 
::,.:: 
en 

-= 
r:-x-1 

Matrix• 

s -w 
II! ---- = 50 - Solid :=> 
SL •Slqe 
w - ...... = <.D 
0 - Ci --3 
A • Ak <.Tl 

DI •llNIISoll.- I DL •O.-Uq,,ido 
T -n.- :-0 
WI - ...... 
L - Liquid 
V -v......,. .-

--------
X -oa.r .-



!a r. 17. 1997- 1: 46P~ HC 2225 LAB ROOM 2F BACK S IDE 
REQUEST FOR SAMPLE ANALYSIS (RSA) 

1. SanlpiaOttgin 

/07-# /3u;Jri,~ 
l{)S .. 

7. o..mn.rDNo. I. ubol'atDrfDNo. I. O,....l>No. 

:r 
-----+------+--=-------+----~---+~r+-:--,-.~ ..... ------r-------,2 T 

I 

----r1rtt======t:;:::;::====t=~::;::t:::::::=t::r----:~::Ftt:""1!Ii'ti~;.._---,g 
I 

---~~~::;.+T"%'l~~,-j,i-,r-j'----~-,4:;.._~--~~~~~---....,.,--+-------1 ~ 
_j~~~J:...-,:~;_L---,Q-~--~~~+-~~+..:...,JJ::..--,4=...::::... __ + ___ ~ ~ 

-c--~;_---f.--,+.q.W-a.U..a,icil:f.,~~--=-~--r~~~-µ~~4~~--;_---ff-----11-~-:----1 N I 
----4--4-1---.,......~-----1.~:..,i_---J.. __ w,.._...;.;;.;;......;..~~u.u..;~----1 ft 

~~ 
~ OltarCllt,afwa- .toCI •••..1Wllildll --,j:,,_cj~~~tL.---.::&.~~~~~~- 0 ic,... CMSDS ,..._,, 

. SpMl,lil&tDraf• ......... ica 11 • Ne If Y•. Spedfy: ·_75,_~e""i~~_,$...,~-l~l,~(i .. e...,c _______ _ 

~y.. . 

~~~~ ~~-\91--~ 
. B~~ fi\e.n'\O -k> l=-t>~1 ~ J·!,3/97 

~ 1 ~ '17 

11. ~ 111 • TWlllf9lnll 11111a 

Ozw..a • ,w.u 
• oa. 

ft' t..01-) ~ kp~ 

224 

t.J )~ 

::r, I 

rr, 
~ 
0 



Control#: B97-0411 

Sample Disposition Record Rc,·isiun#: II 

Date lnitiatcl.l: J/27/97 

-cdion I - BACKGROUND 

SAF#: B'J7-07'J 

OU: NIA 

Project ID: 107 N 

Tiuk ID: 2 

Samplin~ Erent : 107-N Deutirntion - Sediment Samplin~ 

Laboratory: 222-S Laboratory 

Project Courllin11tor: Wein, RL 

Tiuk M11n111:er: D11y, RS 

Set.:tion 2 - SAMPLE INFORMATION 

Number of Samples: 4 

ID Numben: BOJYD5. BOJYD6. BIUYD7. BIUYDH 

MATRIX: Other Solill 

Collection Dute: 02/241')7 - 03/121')7 

Section J - ISSUE 

Clau: Lab Direction 

NCR Number: N/A 

Type: Clarilkation of Direi:tion 

Denription : "TCLP An11ly,is of Sediments" -- Fur SAF B'J7-07'J, ~am pies BIUYDS. ll(UYD<,. BIUYD7. anll BOJYD8. llue 
In A LARA i:uni:ern,. the lahoratnry hu reque,tell th111 ~mailer \'nlume~ of sum pie thun \pei:illell in the 
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in the An11i~·11i:11I lmtrui:twn n:m111n in dl'ci:t . 
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NIA 
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Section !I - INSPECTION (luue Clau : Nnni:onformani:e Only) 
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Inspection Re\ulh : NIA 

NIA 

lnspei:tor ( Print/Sij!n) Dale 
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