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This report prepared on 2/3/00 

Some of the reports herein may contain data that has not been reviewed or edited. The data will have been reviewed 
or edited as of the date that a Tank Interpretive Report {TIR) is prepared and approved. The TIR for this tank was 
approved on February 2, 2000. · 
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Data Dictionary to Reports in this Document 

_ Report ___________ Field ____________________________ ___ Descri_ption ________________________________________________ __ _ 

Tank Inteipretive Report Inteiprets information about the tank answering a series of 
six questions covering areas such as infonnation drivers, 
tank history, tank comparisons, disposal implications, data 

___________________________________________ ______________ quality and g_uantity, and unique aspects of the tank. _________ _ 

Description of Tank Provides an executive summary of infonnation about the 
tank including tank description, tank status, sampling dates, 
and service status. 

---------------------------------------------------- ---------- ----------- ----- --------------------------------------------
Tank Profile View A cross sectional view of the tank showing basic 

dimensions, components and riser penetrations. The level of 
_____________________ ______________ __________________ ____ waste in the tank is also represented. _________ ________________ _ 

_ Tank Plan View _________________ _____________ _________ Shows a plan view_ofthe riser_locations_and piJ}ing. _________ _ 

Riser Configuration for Tank Shows riser numbers, diameters, and a description of the 
risers. 

---------------------------------- --------------------- ------------------------ ·------------------·------------------------
Best Basis Inventory Estimate for Nonradioactive 
Components 

Analyte 

Total Inventory 

Contains best basis constituent inventory estimates for non
radioactive contents of the Hanford waste tanks. 

The name of the constituent used for reporting puiposes. 

Best Basis Inventory estimate, reported in kg. 

Basis The basis for the inventory value. 

_______ ___ _________ _ Comment ___ _____________ __________ Further information to cfarify the_information in the table. ___ _ 

Best Basis Inventory Estimate for Radioactive 
Components 

Analyte 

Total Inventory 

Contains best basis constituent inventory estimates for 
radioactive contents of the Hanford waste tanks. 

The name of the constituent used for reporting puiposes. 

Best Basis Inventory estimate, reported in Ci. 

Basis The basis for the inventory value. 

_________ · __________ Comment _________________________ _ Further information to cfarify the_infonnation_in the table. ___ _ 

Best Basis Inventory Calculation Detail 

Analyte 

Waste Phaseffype . 

Inventory · 

Basis 

This report contains the detailed calculations showing the 
actual concentration, density, volume, and unit adjustment 
values used to derive inventory values by analyte by phase. 

Standard best-basis analyte expressed as chemical symbol 
(reported without charge designation per the best-basis 
inventory convention). 

Waste Phase is the phase of waste to which the 
concentration data is applicable (e.g., supernatant, saltcake, 
sludge, liquid, solid, etc.). The Waste Type is the waste 
type as defined in HDW Rev. 4 or as defined by 
"templates" (e.g., SMMAI, S:MMTI, etc.). 

Tank inventory value reported in standard units (kg or Ci). 

Indicates the basis for the best-basis inventory 
concentration data. (S - Sample-based, M - Model-based, C 
- Calculated, E -.Engineering assessment-based) 

1 



Report 

flvf, 
. -WHG SD-WM-ER-578, Rev. 1 

Data Dictionary to Reports in this Document 

Field Description 

Formula The mathematical expression for the calculation used in 
deriving inventories. 

Calculation Detailed calculation showing the actual concentration, 
density, volume, and unit adjustment values used to derive 

_____________________________________ ___ ___ ______________ the corres_ponding inventory value. _________________ ____ ______ _ 

Tank Sample Analysis Summary A table identifying samples, sample number, sample 
portion and analysis method by core number (if applicable) 
and the riser number from which the sample was taken. 

Riser Fixed Sample Space Identifier. This identifier uniquely 
identifies a sample space for a given waste site. 

Sample Identification 

Sample Number 

Identification number of a sampling event collected from a 
waste site. For cores, a core number, for supemate samples, 
a supemate sample number, and for surface samples, a 
surface sample number is provided. 

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

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

____________________ Analyses _________ __________________ ~yses _performed on the particular sample. ___ __ ____ ______ _ _ 

Analysis Methods and Procedures 

Analyte 

Method 

Lists procedure numbers and applicable analyses. 
Optionally displays appropriate analytes for each analyses. 

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. 

____________________ Procedure ___________________ _______ Laboratory procedure_ identifier. ______________________________ _ 

Tank Subsampling Scheme and Sample Contains information on samples taken in a sampling event 
Description including sample identification, sample weight, percent of 

sample recovery and sample physical appearance. 

Riser Fixed Sample Space Identifier. This identifier uniquely 
identifies a sample space for a given waste site. 

Sample Identification 

Weight 

Sample Recovery 

Identification number of a sampling event collected from a 
waste site. For cores, a core number, for supemate samples, 
a supemate sample number, and for surface samples, a 
surface sample number is provided. 

Mass of the sample in grams. 

Percentage of the expected sample size that was recovered 
during removal from the tank. 

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

____________________ Sam_ple Characteristics _____________ Description of the physical appearance of the sam_ple. ____ · __ . 

Sample Breakdown Diagrams Sample Breakdown Diagrams show the pedigree for each of 
the sample vials drawn from a tank waste material source, 
such as core sample, auger sample, or grab sample. 

2 
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Data Dictionary to Reports in this Document 

_ ~~J!Ort ____ _______ Field __ ________________ · ___ ____ _____ Descri_ption ___ ______ _________________ __ ________ ___ ________ __ _ _ 

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

Sample Number 

Sample Location 

. Sample Portion 

Result 

Duplicate 

Triplicate 

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

Location from which sample was taken. Could be core and 
segment or riser identification depending on the sampling 
type . 

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

Primary result of the analysis of the sample. 

Duplicate result of the analysis of the sample. 

Triplicate result of the analysis of the sample. 

___________ _______ __ Avera_ge ____________ _______ _________ Average of the _primary, duplicate, and triplicate results. _____ _ 

Means and Confidence Intervals 

Vapor Data 

Analyte 

Method 

Mean 

df 

LL 

UL 

Units 

Reference Temperature 

Sample Job Number 

Compound 

Lab Code 

Sample Device 

Sampling Method 

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 

Contains tank headspace characterization data obtained 
after 1992. 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 

•Field 

Average Result 

Standard Deviation 

Flag 

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 definitions. 

Number of Samples Number of sample results used in "Average Result" . 

CAS Number Chemical Abstract Services (CAS) number or appropriate 
_____ __ ________ _________ ____________ ___________ _______ ___ code that uniquely identifies_ a chemical. ________ ____ ____ _____ _ 

Major Transfers 

Transfer Source 

Transfer Destination 

Waste Type 

Time Period 

Estimated Waste Volume (kL) 

Waste Transfers summarizes 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. 

_____ ____ ___ ___ _____ Estimated Waste Volume (kgal) ___ The estimated volume of waste transferred in kgal. __ ____ ____ _ 

Ill Sniff Data Contains industrial hygiene field monitoring results for in
tank measurements. 

Measurement 

Result Value 

Units 

Type of measurement reported. 

Estimated or quantified concentration of a chemical. 

Measurement units 

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

_________________ _______ ____ . __ ____ ___ ________ __________ __ Monitor (OVM). _____ ________ ____________ _________ __ __________ _ 

HTCE Surface Level Surface level information as reported in the 1996 Historical 
___ __________ ___ _______ ___ _____ ____ _________ __ ___ ________ Tank Contents Estimate (HTCE) report. ___ ______ ___ __ ________ _ 

Tank Surface Level Contains history of current tank waste surface level plot by 
___ _________ __ _________ ____ ___ ___ ___ ___ ____ ____ . ___ ____ __ year_ and month. ________ ___ ______ _______________ ____ _____ ___ __ _ 

Tank Temperature Profile Contains history of and current tank maximum temperature 
by year and inonth. Please note that tank temperature is not 

__ ______ ___ ______ ___ __ _______ _________________ ____ __ _____ necessarily the _same as waste temperature. ______ _____________ _ 

Core Profiles 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 

_ Report ___________ Field ______ ___________ _____ __ _______ Descri_ption _____________________________ __ ___________ __ ___ ___ _ 

Data Source Reference List 

Dilution and Mixing Studies 

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. 

Lists the 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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Tank 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 tank? (Examples of drivers are Data Quality Objectives, Mid-Level Disposal Logic, RPP 
Operation and Utilization 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 and 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 (Carothers 1994 and Mulkey and Miller 1997), Tank 
Farm Waste Transfer 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 
of Low Potential Low Activity 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 I 
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 documented in Data Quality Objective to Support 
Resolution of the Flammable Gas Safety Issue (Bauer and Jackson 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 ofheadspace 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 waste tanks at Hanford, 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 24 l-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, 1.995 (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, 199 5 event were used to perform the total alpha analysis 
(Benar and Amato 1996). 
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As requested in the tank 241-AN-J0J 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 showed a 
flammable gas reading of0 percent of the LFL in the tankdomespace below riser 15B (LMHC 1998). 
Combustibility measurements for both the 199 5 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 239Fu, and, using the maximum sample specific gravity of 1.27, I g/L of 239Fu is equivalent to 61.5 
µCi/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 (Esch 1996), and well below 
the safety screening notification limit as listed in Benar (1995). The maximum value was 0.0022 µCi/mL, for 
sample number S95T003915 . The detection limit for sample number S95T003915 was 0.00241 µCi/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-l 0 1. 

Compatibility DQO: 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 lAN-95-1 , lAN-95-2, and lAN-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 w:ere assessed for waste transfer to tank 24 l-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 lAN-98-1 , lAN-98-2, and lAN-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 progran1 requirements for those issues, and the analytical results from the 1995 
grab sampling event (Esch 1996). 
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Table 1-1. 

Criticality 

Flammable as accumulation S G < 1.3 or commin led waste < 1.41 1.23 
Energetics 

TRU segregation 

Corrosion control 

Phosphate waste 

Notes: 

1Mulkey and Miller (1997) 

IfNO3 < 1.0 M: 
then 0.01 M < OH < 8.0 M 
and O.oil M ::s NO2 ::s 5.5 M 

If 1.0 NO3 ::s 3.0 M: 
then 0.1 x NO3 ::s OH < 10 M 
and OH+ N02 ~ 0.4 x N03 

For NO3 > 3.0 M: 
then 0.3 M ::s OH < io M 
and OH + NO2 ~ 1.2 M 
and NO3 ::s 5.5 M 
If PO4 < 0.1 M, then do not mix with 
hi h salt (Na > 8.0 M) waste 

2"Means and Confidence Intervals" Standard Report 
3 Assumes all 239124°I>u is 239Fu and uses a specific gravity of O. 0615 Ci/ g. 

0 (no exotherms 

0.0904 nCi/g (sum of 
241 Am) 

OH= 1.85 M 
NO2 = 1.05M 
NO3 = 1.57M 

0.0223 MPO4 

Organic Solvent Safety Issue DQO: Does an organic solvent pool exist that may cause a fire or ignition of organic 
solvents in entrained waste solids? 

The data required to support the organic solvent screening issue are documented in the Data Quality Objective to 
Support Resolution of the Organic Solvent Safety Issue (Meacham et al. 1997}: The DQO requires tank headspace 
samples be analyzed for total nonmethane organic compounds. The purpose of this assessment is to ensure that an 
organic solvent pool fire or ignition of organic solvent cannot occur. 

No vapor samples have been taken from tank 241-AN-101 to estimate the organic pool size. However, the organic 
program has determined that even if an organic solvent pool does exist, the consequence of a fire or ignition of 
organic solvents is below risk evaluation guidelines for all tanks (Brown et al. 1998). In addition, tank 241-AN-101 
contains no solids to entrain solvents. The organic solvent issue was closed in December 1998 (Owendoff 1998). 

Heat Load Estimate: 

A factor in assessing tank safety is the heat generation and temperature of the waste. Heat is generated in the tanks 
from radioactive decay. The heat load estimate based on the process history was 2,110 W {7,200 Btu/hr) 
(Agnew et al. 1997). The heat load estimate derived from the tank radionuclide content was 2,340 W (8,000 Btu/hr) 
(Kummerer 1995). The heat load estimated from the best-basis inventory is 250 W (854 Btu/hr), as shown in Table 
1-2. Cesium-137 is the major contributor to the tank heat load. Other radioactive species are present in the tank 
waste, but they exhibit activities which contribute less than about 2 percent of the heat contributed by cesium-137. 

All of the heat load estimates are below the 20,500 W (70,000 Btu/hr) operating specification limit for double-shell 
tanks (Fowler 1999). 
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Table 1-2. Heat Load Estimate Based on the Best-Basis Inventory. 

137Cs 53,000 0.00472 250 
Total 250 
Note: 

1 See "Best-Basis Inventory Estimate (Radioactive Components)" Standard Report. 

Tank History 

Question 2: What is known about the history of this tank as it relates to waste behavior? 

The seven double-shell tanks that comprise the 241-AN Tank Farm were constructed during 1980 and 1981 in the 
200 East Area. These tanks each have a capacity of 4,391 kL (1,160 kgal) and are 22.9 m (75 ft) in diameter. They 
were designed to hold boiling waste with a maximum design temperature of 177 °C (350 °F) (Brevick et al. 1997). 
There is not a cascade system between tanks for the 241-AN Tank Farm, like all double-shell tanks. Tank 
241-AN-l O 1 is constructed with a reinforced concrete shell with primary and secondary carbon steel liners. The 
tank has 22 risers that allow access to the tank and 37 risers that allow access to the annulus. Additional tank 
descriptive material is provided in the "Tank Plan View," "Tank Profile View," and "Riser Configuration Table" 
Standard Reports. 

Tank 241-AN-101 went into service in September 1981 by first receiving Plutonium Uranium Extraction (PUREX) 
low-level waste. Water was added to the tank from the fourth quarter of 1981 until the second quarter of 1982. 
From the third quarter of 1982 until the second quarter of 1985, tank 241-AN-101 received additional low-level 
waste from PUREX. From the second quarter of 1983, until the first quarter of 1992, the tank received dilute, 
noncomplexed waste from tanks in the A, AX, B, BX, BY, C, S, T, TX, and U tank farms. From the fourth quarter 
of 1983 until the fourth quarter of 1988, the tank transferred waste to tank 241-A W-102 for further use as feed for 
the 242-A Evaporator. The tank received unknown waste from tanks 241-A Y-102, 241-A W-105, and 24 l-AN-103 
during 1984. The tank also transferred noncomplexed waste to tanks 24f-AN~I02, 241-AZ-102, 241-AW-101 , and 
241-AN-103 . During 1984, the tank received additional low-level waste from B Plant. During the second quarter of 
1985, the tank received low-level waste from PUREX. In the second quarter of 1985, the tank received concentrated 
phosphate waste from N Reactor, and in the second quarter of 1987, received waste from tank 241-AW-102. The 
tank received dilute noncomplexed waste from saltwell pumping of single-shell tanks until the final transfer of 
saltwell liquid in October, 1995. The tank also transferred 969 kgal of dilute noncomplexed waste to tank 
241-AP-l 05 in August, 1996. The tank continued to receive small transfers of flush water from miscellaneous 
sources until the second quarter of 1998. 

Tank 241-AN-101 contains an estimated 606 kL (160 kgal) of dilute noncomplexed waste, all of which is 
supernatant The total waste volume was derived from surface level measurements (LMHC 1999a). The tank is 
listed as sound and is actively ventilated. The tank is not on the Watch List (Public Law 101-510 1990). Tank 
241-AN- l O 1 is currently scheduled to act as a staging tank for Phase I of privatization (Kirkbride et al. 1999). 

Tank Comparisons 

Question 3: What other tanks have similar waste types and waste behaviors, and how does knowledge of the similar 
_ tanks contribute to the understanding of this tank? 

The waste in tank 241-AN-101 is classified as dilute noncomplexed (Hanlon 1999), as is the waste in several other 
double-shell tanks such as 241-AP-103, 241-AP-104, 241-AP-106, 241-AP-107, and other tanks in the AW and AY 
tank farms. The waste presently in the tank originated mostly in the saltwell of single-shell tanks. Much of the 
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waste in the tank was transferred to tank 241-AP-105 in August 1996 .. That waste was subsequently transferred to 
tank 241-AW-102 and then processed through the 242-A Evaporator. There are no special issues associated with 
the tank or its waste. The tank is not on a Watch List. As shown by the sample results from the 1995 and 1998 grab 
sampling events, the waste contains low levels of organic fuels and fissile material. The heat load caused by the 
decay of radionuclides is low. 

Disposal Implications 

Question 4: Given what is known about the waste properties and waste behaviors in this tank, what are the 
implications of the waste .properties and behaviors to the waste retrieval/processing methodologies and equipment 
selection? · 

Given what is known about the waste types and behaviors in tank 241-AN-101, the following items should be 
considered with regard to waste retrieval. 

There should be little difficulty encountered during the retrieval of the waste from tank 241-AN-101. The presence 
of organic vapors in tank 241-AN-101 is considered small, the total alpha activity was less than the detection limit, 
and the waste contains low levels of organic fuels. 

One issue that remains to be resolved is the presence of a sludge or saltcake component in the tank waste. A sludge 
weight measurement was performed in August 1988 which showed the existence of a layer of solids 12 inches thick, 
and was subsequently reported in Hanlon (1999). A subsequent examination of the tank process history cast doubt 
on the measurement, and it is now believed that it was in error. Grab samples taken in 199 5 and in 1998 were all 
clear, yellow, liquid, with no suspended solids. A possible source of the error is an incorrect elevation noted for the 
riser through which the measurement was taken. The layer was reported to be exactly 12 inches thick. It is possible 
that an error of exactly one foot was made during the measurement or during the calculations of the results. It is 
recommended that the sludge measurement be repeated, with particular attention paid to the riser elevation. 

Scientists Assessment of Data Quality and Quantity 

Question 5: Given the current state of understanding of the waste in this tank on the one hand and the information 
drivers on the other; should additional tank data be sought via sampling/analysis .from a strictly technical point-of
view? Can the waste behavior in this tank be adequately understood by other means (eg. archive samples, tank 
grouping studies, modeling) without additional sampling and analysis? If so, what characteristics of the tank waste 
lend themselves to a non-sample alternative? Is the quality of the data from this tank adequate from afield sampling 
and analytical laboratory point-of-view? Are there any clarifications or explanations needed for the data tables and 
figures? 

Sampling and Analysis 

The following information drivers have been addressed for this tank and accepted by the Project Hanford 
Management Contract River Protection Project (RPP): 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 (Carothers 1994 and 
Mulkey and Miller 1997), Tank Farm Waste Transfer Compatibility Program (Sutey 1994), and Data Quality 
Objective to Support Resolution of the Organic Solvent Safety Issue (Meacham et al. 1997). No additional sampling 
or analyses are necessary to satisfy current safety issue requirements for this tank. The tank is an active receiver of 
waste from many sources, primarily saltwell pumping of single-shell tanks undergoing interim stabilization. As 
such, it is not a good candidate for modeling or grouping studies. 
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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 in the sampling and analysis plans. Small 
discrepancies noted in the analytical reports and footnoted in the "Analytical Results" Standard Report 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 npt reliable 
at levels greater than about 12.5 because 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 199 5 grab samples (Esch 1996) stated 
that analyses for chloride and fluoride for sample lAN-95-2 exhibited high RPD values. The data summary and the 
data in the package both showed RPDs within limits. The inductively coupled plasma (ICP) analysis of sample 
S98T00 1362 (a subsample of lAN-98-1) exhibited high spike recovery values for sodium. This was caused 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- l 0 1. Toe 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) 
for the standard list of 25 chemicals and 46 radionuc/ides? 

Toe 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 provide 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. Toe 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). 
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Process knowledge of tank 241-AN-10 I 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. 

Supernatant 

Total tank 

Notes: 

Dilute non 
complexed 

1LMHC (1999a) 

1993 grab samples 1.23 606kL 

i---::-:19:....:9--=8--"era=b•:....:s=am::.:t:.c.Pl=e-=-s ----+--=l:.:..:. l=-=6 ____ -1 (160 kgal) 
HDW 1.2506 
Process knowledge l 

606 kL 
(160 kgal) 

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." 

The 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 
values for tank 241-AN-l 01 are shown in the "Best-Basis Inventory (Non-Radionuclides) " and "Best Basis 
Inventory (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 'O µg/rnL ' 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 'O µg/rnL ' 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). 
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