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TANK 241-SX-108 AUGER SAMPLING AND ANALYSIS PLAN 

1.0 SAMPLING AND ANALYSIS OBJECTIVES 

This Sampling and Analysis Plan (SAP) identifies characterization objectives pertaining to 
sample collection, laboratory analytical evaluation, and reporting requirements for the 
241-SX-108 auger sampling event in accordance with the Tank Safety Screening Dura Quality 
Objecrive (Dukelow et al. 1995). The analytical requirements in Historical ModeZ Evaluan'on 
Dura Requirements (Simpson and McCain 1995) will be applied as well. This is a secondary 
priority in this document. 

If sufficient sample is recovered, composite material will be retained for pretreatment studies 
as requested in Kupfer et al. (1995). These data quality objectives (DQOs) are described in 
the Tank Characterization Plan (TCP) for tank 241-SX-108 (Homi 1995). This SAP also 
identifies procedures and requirements for collecting and characterizing samples from tank 
241-SX-108 by the auger sampling method. 

Quality requirements for conducting Tank Waste Remediation System (TWRS) 
Characterization Project sampling and analysis are described in the TWRS Characterization 
Program Quality Assurance Program Plan (Whelm 1994), in the Fiscal Year 1995 Tank 
Waste Remedim'on System Tank Waste Analysis Plan (Haller 1994), and in this SAP. 
Characterization Project sampling and analysis will be conducted in conformance to these 
requirements. 

2.0 SAMPLING EVENT REQUIREMENTS 

Tank 241-SX-108 contains about 115 kgal of waste, which corresponds to a waste height of 
about 48 in. as measured from the baseline of the tank. The waste consists of sludge with 
some drainable liquid (Brevick et al. 1994). 

Prior to core sampling, the dome space (below the riser) shall be sampled and analyzed for 
the presence of flammable gases. The sample shall be taken from within 3 ft of the waste 
surface and the data reported as a percentage of the lower flammability limit. The results 
shall be submitted to the project coordinator within one week of the sampling event. The 
necessity for recumng sampling of tanks for flammable gas concentrations and the frequency 
of such sampling will be determined by the Flammable Gas Program. 

Tank 241-SX-108 is currently scheduled to be auger sampled. Samples shall be collected 
from risers R7, R16, and R17 of the tank. If a different riser meets the intent of other 
requirements in the DQO, it may be used if the riser number is recorded and approved, in 
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1 S-LEV LIQ4quid taken from the segment level. 
2 ddirecl, ffusion dissolution, a-acid dissdution, w-water dissolutm 
3 PR-precision, AC-accuracy, ea-each, smpl-sample. DUPduplicate, SPWMSD-rplke and math splke duplicate, AB-analylical batch, PB-preparation Mank, NIA-nd applicable, mtrxmaWa 
4 Unls far ndification limks and expected range are those kted in the 'unlr' column. 
5 Dry weigh1 basis. 
6 Direct liquid samples may be diluted in acid or water to adjust to proper sample size andor pH. 
8 Tracer or carrier may be used in place of a spike and results mected for recovery. 
9 Eilher &a1 dilubnr or matrix spikes Will be performed. 
10 This analyses is required I DSC exceeds 480 Jig. The RSST method, ye( to be proceduraleed may be fwnd in WHC-SD-WM-TP-104. 
I 1  Corrected from weight basis l o  dumetric basis assuming a lid density of 1 .O ghnL. 
12 RSST performed only I DSC exceeds nDtihcation h i t .  The RSST method, yet to be praedurakzed, may be f m d  in WHC-SD-WM-TP-I W. 
13 This analysis required I DSC exceeds noticaton limlr. 
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TWRS Characterization 
Plans, Coordination, and 
Reports 

5.0 ORGANIZATION 

Tank Sample Coordinator 

Table 2 lists the organization and responsibility of key personnel involved with this tank 
241-SX-108 characterization project. 

Table 2. Tank 241-SX-108 Project Key Personnel List. 

B.C. Simpson 

R. F. Eggers 

TWRs Characterization 
Technical Basis Integration Historical DQO Point of Contact 

West Tank Farm 
Operations Shift Tank Farm Operations 
Manager 

I E.J. Lipke I WHC Safety Program I Safety Screening Point of Contact 1 

Pretreatment Point of Contact 

200 West Tank Farm Point of Contact 
if Action Limit is Exceeded 
(373-3475) 

TWRS Disposal 
1M.J. Kupfer I Engineering 

6.0 CLARIFICATIONS AND ASSUMFTIONS 

6.1 CLARIFICATIONS AND ASSUMPTIONS 

Many clarifications and assumptions relating to the notification limits, decision thresholds, or 
analytical strategies identified in the applicable DQOs need to be made with respect to the 
analyses in Table 1. Discussion of these follow: 

Any exotherm determined by DSC must be reported on a dry weight basis as 
shown in equation (1) using the weight percent water determined from 
thermogravimetric (or gravimetric) analysis. 

' Exotherm (dry wt) = [exotherin (wet wt) x 1001 
(100 - % water) 
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Note: If there is greater than 90 percent water in a sample, converting to a dry 
weight basis may lead to a large error in the DSC value. However, the 
conversion is still required. 

The safety screening DQO (Dukelow et al. 1995) requires that additional 
analyses be performed if total alpha activity measures greater than 1 glL. 
Total alpha is measured in pCilg rather than glL. To convert the notification 
limit for total alpha into a number more readily usable by the laboratory, it 
was assumed that all alpha decay originates from 239pu. The notification limit 
may then be calculated as shown in equation (2): 

1 mL 0.0615 Ci lo6 pCi - 61.5 pCi [?) [ 10: >) [ d e n s i t y 7 )  [ 1 g ] [ 1 Ci ) - density g 

Note: If a density of 1.5 glmL is assumed for solid material, the notification limit 
becomes 41 pCi/g. 

If the analytical results on a sample fall below the minimum criterion for 
moisture content stated in Table 1, but the segment from which the sample was 
taken contained drainable liquid, the moisture content of the sample should be 
adjusted to reflect the drainable liquid present. That is, the drainable liquid 
should be distributed to each partial segment (on a relative mass basis) and the 
projected moisture content of the sample recalculated. If the adjusted moisture 
content still does not meet the criterion, then a notification to appropriate 
personnel may be made (see Section 7.1). 

The laboratory is expected to report all analytical results recovered from 
inductively coupled plasma spectroscopy (ICP), ion chromatography (IC), and 
gamma energy analysis (GEA), even though only specific analytes are 
requested. These results should be reported only if no additional preparatory 
work is required (e.g. running additional standards) or if the results meet 
internal quality control criteria. No reruns nor additional analyses should be 
performed to improve recovery for analytes not specifically requested in 
Table 1. 

Based on the data collected for each analyte a mean value of the concentration 
will be determined. If an upper notification limit is established for the analyte 
in Table 1, the 95 percent confidence upper limit of the true concentration of 
the analyte will be determined and compared to this notification threshold. If 
the 95 percent confidence upper limit of the true value exceeds the notification 
limit notification is made. The equation for determining the upper 95 percent 
confidence limit of the true value of the concentration is 
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The equation for determining the lower 95 percent confidence limit of the true value 
is 

(4) 
ji = sample mean 
t,,-l = Student t statistic with n-1 degrees of freedom 
8* = sample variance 

These equations are appropriate for confidence limit estimates of the mean when the 
sample size is small. This equation, and a table of values for the Student t statistic, is 
available in an introductory statistics textbook (e.g. Lapin 1983). For a sample run in 
duplicate, n equals 2. 

7.0 DELIVERABLES 

All analyses will be reported as Format I, 111, or IV as indicated in Table 1. Additional 
information regarding reporting formats is given in Schreiber (1994a). 

7.1 FORMAT I REPORTING 

Table 1 contains the notification limits for each analyte. Any results exceeding their 
notification limits shall be immediately reported (upon review by the laboratory shift 
manager) via the 2224 shift office by calling the West Tank Farm Operations Shift Manager 
(Kristofzski 1995). This verbal notification must be followed within one working day by 
written communication to the Safety Screening Representative, Analytical Services, Process 
Control, the Historical DQO point of contact, and the Characterization Program Office 
documenting the observations (Schreiber 1994b). Additional analyses for verification 
purposes may be contracted between the performing laboratory and the contacts above by a 
revision to this document, or by a memorandum of understanding. 
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