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Data Dictionary to Reports in this Document

Analytical Results

Sample Number

Sample Location

Sample Portion

Result
Duplicate
Triplicate

Means and Confidence Intervals

Analyte
Method

Mean

Contains results (primary/ duplicate/ triplicate/ average) of
laboratory measurement of rheological properties of waste
site samples. Grouped by analyte and procedure.

Internal lab identifier assigned by the lab that analyzed the
sample.

Location from * " h le was taken. Could be core and
segment or riser 1aentification depending on the sampling

type.

Description of the portion of the original tank sample
represented by the current sample.

Prii 5" anal = ofthe iple.
Duplicate result of the analysis of the sample.

Triplicate result of the analysis of the sample.

Contains statistical analysis data for tank content including
means and variances.

The name of the constituent used for reporting purposes.

Name assigned to the general group of laboratory analytical
methods to which the current method belongs.

Average of the primary, duplicate, and triplicate results.
Degrees of freedom

Lower 95% limit

Upper 95% limit

Measurement units

Vapor Data

Reference Temperature

Sample Job Number

Compound
Lab Code

Sample Device

~ mpling Method

Contai~ - “ank headspace characterization data obtained
after 1. .. Data are averaged analytical reported results
from replicate samples, excluding suspect data. Samples
were collected from the central regions of the headspaces.

Temperature for which mass per unit volume concentration
results have been converted. Units are degrees Celcius.

Reference number of sampling job assigned by sample
collecting organization. This number is the first 5 characters
of the Sample Id.

The name of the constituent used for reporting purposes.
Acronym of laboratory performing analyses.

Description of the type of container used to collect a sample
(a sample is defined as a discrete quantity of material
collected for analysis).

Description of the type of general method used to collect a
sample (a sample is defined as a discrete quantity of
material collected for analysis).
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Data Dictionary to Reports in this Document

Report Field
Average Result

Standard Deviation

Flag

Number of Samples
C *~ Number

Major Transfers
Transfer Source
Transfer Destination

Waste Type
Time Period
Estimated Waste Volume (kL)

IH Sniff Data
Measurement
Result Value
Units
Analysis Method
HTCE Surface Level
Tank Surface Level
Tank Temperature Profile
Core Profiles

Description

Arithmetic mean of all non-zero results for an identified
constituent excluding suspect data. The average result is
specific for the tank, sample event, sample device, and
analytical laboratory.

Standard deviation of all non-suspect results for identified
constituent.

Single-letter flags that indicate noteworthy aspects of
sample result. See table at end of this report for vapor
qualifier def ioms.

Number of sample results used in "Average Result".
Chemical Abstract Serv’ s (CAS) number or appropriate

Waste Transfers .. mmarizes the waste transfer history of
the tank after January 1, 1994.

The description of the source of the waste that was
transferred.

The description of the destination of the waste that wast
transferred.

The description of the type of waste that was transferred.
The time over which the waste transfer occurred.
The estimated volume of waste transferred in kL.

Contains industrial hygiene field monitoring results for in-
tank measurements.

Type of measurement reported.
Estimated or quantified concentration of a chemical.
Measurement units

Primary instrurnentation used to analyze a sample. Includes
Combustible Gas Meter (CGM) and Organic Vapor

Contains history of and current tank maximum temperature
by year and month. Please note that tank temperature is not

Core Profiles are graphical depictions of physical properties
of each segment of a core of tank waste.
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Data Dictionary to Reports in this Document

1o :ference List Lists the documents found in the Data Source Access
(DSA) database which are appropriate for this tank.
Provides hyperlinks to both the DSA metadata and to the
electronic documents themselves.

Dilution and Mixing Studies Lists uw Dilution and Mixing Studies documents found in
the Data Source Access (DSA) database which are
appropriate for this tank. Provides hyperlinks to both the
DSA metadata and to the electronic documents themselves.
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ank Interpretive Report For 241-AN-101

Tank Information Drivers

Question 1: What are the information drivers applicable to this tank? What type of information does each driver
require from this t~"? (Examples of drivers are Data Quality Objectives, Mid-Level Disposal Logic, RPP
Operation and Uti  tion Plan, test plans and Letters of Instruction.) To what extent have the information and data
required in the driving document been satisfied to date by the analytical 1 interpretive work done on this tank?

The information drivers for tank 241-AN-101 are Data Quality Objective to Support Resolution of the Flammable
Gas Safety Issue (Bauer and Jackson 1998), Tank Safety Screening Data Quality Objective (Dukelow et al. 1995),
Data Quality Objectives for the Waste Compatibility Program (Carot 1994 and Mulkey and Miller 1997), Tank

F We T Compatibility Program (Sutey 1994), and Data Quality Objective to Support Resolution of the
Organic Solvent Safety Issue (Meacham et al. 1997). Data Requirements for TWRS Privatization Characterization
‘Low . [ 4ctivity Waste Feed (Jones and Wiemers 1996) was listed in Brown et al. (1997) as applicable

to tank 241-AN-101, but the requirement has since been removed (Brown et al. (1998) and Adams et al. 1999). The
tank is scheduled to function as a staging tank for waste being transferred to the vitrification process during Phase 1
operations (Kirkbride et al. 1999).

Flammable Gas DQO: Does a possibility exist for releasing flammable gases into the headspace of the tank or
releasing chemical or radioactive materials into the environment?

The requirements to support the flammable gas issue are dn~mented in Data Quality Objective to Support
Resolution of the Flammable Gas Safety Issue (Bauer and ..._kson 1998). The Flammable Gas Data Quality
Objective (DQO) has been extended to apply to all tanks. In response to this DQO, all tanks are measured for
flammable gas. High priority tanks are being sampled for retained gas, using a special sampler, and are undergoing
analysis of headspace gases. Lower priority tanks, such as tank 241-AN-101, are monitored by Standard Hydrogen
Monitoring System (SHMS) and are sampled for headspace gases prior to and during intrusive activities such as
sampling. Analyses and evaluations will change according to program needs until this issue is resolved. Final
resolution of the flammable gas issue is expected to be completed by September 30, 2001 (Johnson 1997).

In June 1997, a SHMS was installed in tank 241-AN-101 to continuously monitor the tank and collect vapor-phase
data to support resolution of flammable gas issues. Tank 241-AN-101 has experienced at least one hydrogen gas
release event (GRE), based on SHMS data McCain 1999). The maximum concentration of hydrogen released was
330 ppm on May 11, 1998. This is below the action level of 6,250 ppm of hydrogen specified in the Tank Waste
Remediation System Basis for Interim Operation, (LMHC 1999c).

Standard Hydrogen Monitoring System verification grab sample data are available in the TCD database
(LMHC 1999b). All samples from tank 241-AN-101 are well below 25 percent of the Lower Flammability Limit

(LFL). :

As with all 177 high-level wastetz: =~ at} "rd, the possibility exists in tank 241-AN-101 for releasing flammable
gases into the headspace of the tank. The amounts and rates of release, however, are well within the safety limits.

Safety Screening DQO: Does the waste pose or contribute to any recognized potential safety problems?

Tank Safety Screening Data Quality Objective (Dukelow et al. 1995) identifies the criteria needed to screen the
waste in tank 241-AN-101 for potential safety problems. These potential safety problems are exothermic conditions
in the waste, flammable gases in the waste and/or tank headspace, and criticality conditions in the waste. Tank
241-AN-101 was grab sampled from riser 22A on August 31, 1995 (Jones 1995). Grab samples were collected on
December 12, 1995 from riser 15B (Benar 1995). In order to fulfill the requirements of the safety screening DQO,
archived samples from the August 31, 1995 event were used to perform the total alpha analysis

(Benar and Amato 1996).
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As requested in the tank 241-AN-101 Grab Sampling and Analysis Plan (Benar 1995), headspace vapor
measurements were taken before obtaining the grab samples in 1995. The combustible gas meter indicated
flammable gas levels of 0 percent of the LFL as measured in the tank domespace below riser 22A. As requested in
Compatibility Grab Sampling and Analysis Plan for Fiscal Year 1998 (Sasaki 1998), headspace vapor
measurements were taken before obtaining the grab samples in 1998. The combustible gas meter shov . a
flammable gas reading of 0 percent of the LFL in the tank-domespace below riser 15B (LMHC 1998).
Combustibility measurements for both the 1995 and the 1998 sampling efforts were well below the action level of
25 percent of the LFL.

The differential scanning calorimetry (DSC) results from the 1995 and 1998 grab sampling events exhibited no
exotherms. No confidence intervals were calculated for the DSC results from these two sampling events. These
results suggest that energetics are not a concern for this tank. Note that DSC results with no exotherms do not
appear in the “Analytical Results” Standard Report.

The threshold limit for criticality screening is 1 g/L of plutonium (Dukelow et al. 1995). Assuming that all alpha
activity is from 2**Pu, and, using the maximum sample specific gravity of 1.27, 1 g/Lof Pt 3, 2" "t061.5
pCi/mL of alpha activity for the liquid (Benar 1995). Total alpha activity analyses were performed on the 1995 grab
samples only. The 1998 grab samples were not analyzed in accordance with the safety screening DQO.
Concentrations in all samples were below the detection limit for the particular sample ™ ich 1996), and well below
the safety screening notification limit as listed in Benar (1995). e maxin_____ value was 0.0022 uCi/mL, for
sample number S95T003915. The detection limit for sample number S95T003915 was 0.00241 pCi/mL. Since all
results were less than the detection limit, upper limits to a one-sided 95 percent confidence interval on the mean
were not calculated. The data suggest that criticality is not a concern with the waste in tank 241-AN-101.

Compatibility 0: Will safety problems be created as a result of mixing waste in interim storage? Do operations
issues exist which should be addressed before waste is transferred?

Tank 241-AN-101 was grab sampled in accordance with the requirements of Le (1995), Carothers (1994), and
Sutey (1994). Samples 1AN-95-1, 1AN-95-2, and 1AN-95-3 were obtained from riser 22A on August 31, 1995.
The tank was sampled for compatibility to support waste transfers and evaporator operations in the 200 East and 200
West areas. The analytical results were assessed for waste transfer to tank 241-AP-105 in Blaak (1996). The
transfer was recommended to take place, and 968 kgal (3660 kL) was transferred to tank 241-AP-105 on

August 16, 1996.

The tank again was grab sampled in 1998, in accordance with the requirements of Sasaki (1998), and

Mulkey and Miller (1997). Samples 1AN-98-1, 1AN-98-2, and 1 AN-98-3 were obtained from riser 16 on

April 8, 1998. In addition to the requirements of the compatibility data quality objective and the sampling and
analysis plan, analyses for ammonia were performed in accordance with Hall (1997). No compatibility assessment
was performed on the basis of the 1998 grab samples, and no transfers have taken place as of December 31, 1999.
The samples were scheduled to be used for the transfer of waste from single-shell tank saltwells into tank
241-AN-101, but the transfers were not performed. The transfers could still be performed in the future. Table 1-1
lists the compatibility issues, the program requirements for those issues, and the analytical results from the 1995
grab sampling event (Esch 1996).
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Data Quality

Samples obtained in the grab sampling events were collected and analyzed in accordance with approved and
recognized sampling and laboratory procedures as requested in Benar (1995), Le (1995), and Sasaki (1998). The
laboratory procedures for the grab sample analysis can be found in the Standard Report “Analytical Methods and
Procedures. ” Quality Control (QC) parameters assessed in conjunction with tank 241-AN-101 samples included
standard recoveries, spike recoveries, duplicate analyses, and blanks. Appropriate QC footnotes were applied to
data outside QC parameter limits. Quality control limits and parameters may be found in the “QC Limits” Standard
Report. Analytical results and data quality are discussed in Esch (1996) and in Fuller (1998).

The vast majority of QC results were within the boundaries specified it *~ samplingandz -~ ° pl Small
discrepancies noted in the analytical reports and footnoted in the “Analytical Results” Stanaara Keport should not
impact the data validity or use. A brief discussion of the QC results is provided below

Few data anomalies were observed among the 1995 and 1998 grab sample data. The pH measurement is not reliable

levels gr  :rthan about 12.5 bec.  : the highest calibration pH buffer is 12.5, and because the pH electrode
performance degrades at high pH. The narrative in the data package for the 1995 grab samples (Esch 1996) stated
that analyses for chloride and fluoride for sample 1 AN-95-2 exhibited high RPD values. The data summary and the
data in the package both shawed RPDs within limits. The inductively coupled plasma (ICP) analysis ~f sample
S98T001362 (a subsample __1AN-98-1) exhibited high spike recovery values for sodium. This was __1sed by high
sodium levels in the sample that overpowered the pre-digestion spike. A post-digestion spike was added which
yielded a 101.9 percent recovery. Additionally, a five-fold serial dilution of the sample was analyzed, with a small
(1.54 percent) RPD with the undiluted sample results. '

Unique Aspects of the Tank

Question 6: What are unique chemical, physical, historical, operational or other characteristics of this tank or its
contents?

There are no exceptional unique chemical, physical, historical, operational or other characteristics of tank
241-AN-101. The liquid waste in this tank are relatively well defined and understood, and can be found in a number
of other tanks. No photographs or videos of the tank interior are available.

Best-Basis Inventory Derivation

Question 7: What is the source data used to derive this tank’s Best-Basis inventories by mass (kg) and activity (Ci)
Jor the standard list of 25 chemicals and 46 radionuclides?

The Best-Basis Inventory (BBI) effort involves developing and maintaining waste tank inventories comprising 25
chemical and 46 radionuclide components in the 177 Hanford Site underground storage tanks. These best-basis
inventories provi  waste composition data necessary as part of the RPP process flowsheet modeling work, safety
analyses, risk assessments, and system design for waste retrieval, treatment, and disposal operations.

Development and maintenance of the best-basis inventory is an on-going effort. The inventories for certain tanks
are changing as the result of waste being transferred into or out of the tanks. The process of updating the inventories
for these tanks is being performed on a quarterly basis. Since new sample data were recently made available for
double-shell tank 241-AN-101, a re-evaluation of the best-basis inventories was performed and is documented in the
following text. The following information was used in this evaluation:

. Statistical means based on the tank 241-AN-101 1993 and 1998 grab samples (see “Means and
Confidence Intervals” Standard Report).

11




#AIF-

4 | D-WM-R C. 4 v, 1
. Process knowledge of tank 241-AN-101 and the tanks which contributed the major portion of the
waste presently in the tank.
. The Hanford Defined Waste (HDW) model document (Agnew et al. 1997) which provides tank

content estimates in terms of component concentrations and inventories.

Table 7-1 represents how the available data are used to derive best-basis inventories for tank 241-AN-101.

Table 7-1. Tank 241-AN-101 Best-Basis Inventory Source Data.

at:
Supernatant Dilute non 1993 grab samples 1.23 oy nu
complexed sm - 116 (160 kgal)

HUW T 1.2506

F know!-~~- '
« weaas tank _ 606 KL

(160 kgal) J
Notes:
'LMHC (1999a)

Two sample-based concentration vectors were available for the Best Basis inventory. The remaining two vectors
were model-based; one vector was taken from the HDW, and the other was an engineered model using the process
knowledge of the tank. The specific gravity values associated with the sample-based vectors were sample means
from the “Means and Variances Standard Report.”

~..< current overall tank volume, 606 kL (160 kgal), is in agreement with surveillance information (see “Tank
Surface Level” Standard Report). The HDW Model total tank volume, 2,800 KL (740 kgal), differs from the current
tank volume because of transfers, evaporation, equipment adjustments, etc.

All calculations were performed using the Best-Basis Inventory Maintenance Tool. Updated Best-Basis inventory
-~'ues for tank 241-AN-101 are shown in the “Best-Basis Inventory (Non-Radionuclides)” and “Best Basis
wmventory (Radionuclides) ” Standard Reports. The data hierarchy is: 1998 grab sample means, 1993 grab sample
means, and process knowledge. The 1993 grabs were chosen over the 1995 grab samples because they were more
complete. The process knowledge vector was developed to provide concentrations for analytes which were either
not presented in the 1993 or 1998 grab sample data, or which exhibited concentrations that were not consistent with
chemical principles or with known Hanford processes. The analytical means from each of the sampling events and
from the HDW were adjusted to account for the transfers into the tank. The multiplication factors take into account
the weight percent water, specific gravity, and the dilution from the added liquid. The factors can be found in the
“Calculation Detail” Standard Report.

Discussions of unique data treatments are provided below by analyte.

Bismuth and Lanthanum. The concentrations of bismuth and lanthanum are listed as ‘0 ug/mL’ because of their
very high insolubility. It is highly unlikely that they would appear in a tank that contains dilute supernatant waste,
such as that in tank 241-AN-101.

Mercury. The concentration of mercury is listed as ‘0 pg/mL’ because of the high improbability of its presence in
this tank waste (Simpson 1998).

Total Hydroxide. Once the best-basis inventories were determined, the hydroxide inventory was calculated by

performing a charge balance with the valences of other analytes. This charge balance approach is consistent with
that used by Agnew et al. (1997).

12
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