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EXECUTIVE SUMMARY

This tank characterization report summarizes the available information on the historical uses,
current status, and sampling and analysis results of wastes stored in single-shell tank
241-BY-106 and the vapors associated with the waste. This report supports the requirements
of the Hanford Federal Facility Agreement and Consent Order Milestone M-44-09 (Ecology
et al. 1996). Analyses of recovered sample material addressed by this report indicate that the
tank poses no safety concerns based on the decision criteria of the safety screening and
organic data quality objectives (DQOs). However, recovery of the expected sludge was very
limited such that tank safety with respect to all relative DQOs, including ferrocyanide, cannot
be completely assessed. Core 121 was incomplete because of the inability of the push-mode
core sampling technique to penetrate hard waste. Three segments remain unsampled below

riser 5.

Tank 241-BY-106 is one of 12 single-shell tanks located in the Hanford Site’s 200 East Area
BY Tank Farm, and is the third tank in a three-tank cascade series that includes tanks
241-BY-104 and 241-BY-105. The tank went into service during the second quarter of 1953
when it received first-cycle decontamination waste. Most of this waste was sluiced from the
tank during 1953. The tank then received ferrocyanide scavenged waste from 1955 to 1957.
The scavenged supernatant was routinely discharged to cribs. Much of the ferrocyanide
sludge was sent to tanks 241-BY-104 and 241-BY-105 by the end of that time period. Tank
241-BY-106 received Plutonium-Uranium Extraction Plant cladding waste supernatant

intermittently from 1961 to 1967. Supernatant was removed from the tank during 1967.

ES-1
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Waste from in-tank solidification operations in the BY Tank Farm was added to and removed
from the tank through the mid-1970s. More than 242 kL (64 kgal) of interstitial liquid were
pumped from tank 241-BY-106 during interim stabilization efforts in 1995 although interim

stabilization has not been completed.

A description of the tank, its contents and sampling activities is presented in Table ES-1.
The tank has an operating capacity of 2,870 kL (758 kgal), and presently contains a total of
2,430 KL (642 kgal) of waste (Hanlon 1996). Of this total, 360 kL (95 kgal) is sludge, and
2,070 kL (547 kgal) is saltcake. The tank contains an estimated 757 kL (200 kgal) of

drainable interstitial liquid and no supernatant,

This report summarizes the collection and analysis of core samples 64 and 65 acquired
between November 1994 and January 1995, core 121 acquired between December 1995 and
January 1996, and vapor samples obtained during 1994. Core 121 was incomplete because
the bottom three segments were not obtained. The three core samples were obtained to
satisfy the requirements of the Tank Safety Screening Data Quality Objective (Dukelow et al.
1995), Data Quality Objectives for the Waste Compatibility Program (Carothers 1994), Data
Requirements for the Ferrocyanide Safety Issue Developed through the Data Quality
Objective Process (Meacham et al. 1994 and 1995), Data Quality Objective to Support
Resolution of the Organic Complexant Safety Issue (Turner et al. 1996), Historical Model
Evaluation Data Requirements (Simpson and McCain 1995), and Test Plan for Samples From
Hanford Waste Tanks 241-BY-103, BY-104, BY-105, BY-106, BY-108, BY-110, TY-103,

U-105, U-107, U-108, and U-109 (Meacham 1995).

ES-2



WHC-SD-WM-ER-616 Rev. 0

Core samples 64 and 65 were respectively acquired and analyzed in accordance with the tank
241-BY-106 tank characterization plans (Schreiber 1994 and 1995). Core sample 121 was
obtained and analyzed in accordance with the tank 241-BY-106 sampling and analysis plan
(Bell 1996¢). Vapor samples were obtained as stipulated in the Data Quality Objectives for

Generic In-Tank Health and Safety Issue Resolution (Osborne et al. 1994).

Comparisons were made between the analytical results and the decision criteria thresholds
defined in the safety screening DQO. A summary of the analytical data and projected
inventories is presented in tables ES-2 and ES-3. The saltcake exhibited very different
behavior from the sludge. Exothermic reactions were noted in the saltcake, but all exhibited
changes in enthalpy less than the DQO notification limit of -480 J/g on a dry-weight basis.
Furthermore, all of the results from the one-sided, upper 95 percent confidence interval on
the mean are below the -480 J/g limit. The one sludge sample, collected from segment 13 of
core 65, exhibited exothermic reactions with changes in enthalpy greater than the DQO
notification limit. The highest result was -1,360 J/g (all of the following results for
differential scanning calorimetry [DSC] are based on dry weight); however, the sludge
contained 37 weight percent water. This water content is above the ferrocyanide DQO
requirement of 3.5 weight percent water, based on the highest DSC result for that sample,
and above the 17 weight percent requirement of the organic complexant DQO. The
flammability of the tank 241-BY-106 headspace was measured at zero percent of the lower
flammability limit (LFL) (Bell 1996b). Although hydrostatic head fluid and wash water
containing lithium bromide as a tracer were used to facilitate the core sampling, lithium and

bromide results indicate no significant contamination from hydrostatic head fluid or wash water.

ES-3
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Moisture content as measured by thermogravimetric analysis (TGA) results were highly
varied. The mean results varied from 8.4 to 49 weight percent for the solids, and from 50 to
68 weight percent for the drainable liquids. The saltcake from core 121 contained several
samples with a moisture content of less than 17 weight percent. The lower limits of the
one-sided 95 percent confidence interval on the mean varied from 0 to 34 weight percent for
the solids and from 45 to 49 weight percent for the drainable liquids. The mean TGA results
from the saltcake in cores 64 and 65 ranged from 3.8 to 47 weight percent water. The mean

sludge weight percent water from core 65 segment 13 was 37.

All of the total organic carbon (TOC) in the saltcake is accounted for by oxalate and formate.
Results on a dry weight basis for the saltcake averaged 3,360 ug/g and 32,500 pg/g for the
one sludge sample. The sludge results were slightly above the organic DQO limit of

3 weight percent.

The overall mean total alpha activity for the saltcake samples from cores 65 and 121 was
0.0095 uCi/g. Total alpha activity was not measured on core 64. Mean results for core 121
ranged from < 0.002 to 0.032 uCi/g, and the upper limits to the one-sided 95 percent
confidence interval on the mean for core 121 ranged from 3.8 to 0.059 uCi/g. The mean
total alpha activity for the sludge waste was higher than the saltcake at 0.25 xCi/g. All total

alpha results were less than the safety screening DQO limit of 36.0 uCi/g.
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Analysis of nickel, cyanide, energetics, and weight percent water, was required by the
ferrocyanide DQO to measure the concentration of ferrocyanide in the tank waste and
evaluate the hazards it may present. A review of the current data and comparison to
historical information showed that the ferrocyanide degraded as much as 99 percent in the

nearly four decades since the disodium nickel ferrocyanide was added to the tank.

The historical DQO required analysis for specific analytes of concern that were selected to
designate BY saltcake (BYSHItCK) and ferrocyanide sludge waste types. All BYSItCk analytes
of concern were measured at greater than 10 percent of the expected concentration for
saltcake, indicating that the waste type is consistent with the type BYSItCk as described in
the historical DQO (Simpson and McCain 1995). The results of five of the six analytes of
concern chosen to characterize ferrocyanide waste were taken from the sludge sample

(core 65, segment 13). All of the measured analytes of concern for ferrocyanide waste were
greater than 10 percent of the expected concentration. Therefore, the sludge is consistent

with ferrocyanide waste as expected.

Tables ES-2 and ES-3 present the major analytes and analytes of concern for tank

241-BY-106.
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Table ES-1. Description and Status of Tank 241-BY-106.

Type B Single-shell
Constructed 1948 to 1949
In service 1953
Diameter 23 m (75 ft)
Operating depth 7 m (23 ft)
Capacity 2,870 kL (758 kgal)
Bottom shape Dish
Ventilation

Waste classification Noncomplexed

Passive

Total waste volume 2,430 kL (642 kgal)

Saltcake volume

2,070 kL (547 kgal)

Integrity

Core 64 and 65

Sludge volume 360 kL (95 kgal)
Drainable interstitial liquid volume 757 kL (200 kgal)
Waste surface level (April 21, 1996) 5.41 m (213 in.)
Temperature (June 1995 to June 1996) 24.1 °C (75.4°) t0 52.9 °C (127.2 °F)
Watch list None (Removed from Ferrocyanide 8/96)

Assumed leaker (1984)

November 17, 1994 to January 24, 1995
Core 121 and tank headspace December 15, 1995 to January 2, 1996
flammability

Vapor samples July 8, 1994
Partial interim isolation December 1982
Partial interim stabilization October 1995
Removed from service August 1977
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Table ES-2. Major Analytes and Analytes of Concern in Tank 241-BY-106 Saltcake.
(2 sheets)

Aluminum 20,400 (28,700) 24.9 (18.8) 72,200 (1.02E+05)

Iron 215 22.9 761

Nickel 47.9 10.9 170

Phosphorus 1,032 23.3 3,650

Potassium 2,470 13.6 8,740

Sodium 2.03E+05 3.0 4.0 7.19E+05 (7.47E+05)
(2.11E+05)

Sulfur 3,280 14.1 11,600

Uranium 164 13.8 581

Chloride 2,060 14.2 7,290

Cyanide 20.6 10.1 57.3

Fluoride 5,130 17.6 18,200

Formate 630 11.8 2,230

Nitrate 3.29E+05 11.2 1.16E+06

Nitrite 32,100 14.4 114,000

Oxalate 8,990 15.7 31,800

Phosphate 5,270 18.0 18,700

Sulfate 11,300 13.4 40,000

‘ufcs S

106 (89.6) 13.9 (9.9) 3.75E+05 (3.26E+05)
gy (4.26) (16.6) 14,400
Total alpha (0.00945) 17.2 335
Total beta? (80.2) 3.7 2.83E+05
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Table ES-2. Major Analytes and Analytes of Concern in Tank 241-BY-106 Saltcake.
(2 sheets)

Total organic carbon {2,500 12.1 8,870
Total inorganic carbon | 7,359 20.8 26,050

Density 1.71 g/mL 2.4 N/A
Percent water 25.5 12.7 9.02E+05
Notes:

RSD = relative standard deviation

'Analytical results and projected inventories for analytes in parentheses are from fusion digestion. All
other data are from acid or water digestions or from direct analysis.

Result from the core 121 composite.
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Table ES-3. Major Analytes and Analytes of Concern in the 241-BY-106 Sludge.

Aluminum 30,800 2.4 19,000
Calcium 8,150 53 5,020
Chromium 1,120 2.8 690
Iron 33,000 1.3 20,300
Nickel 29,500 5.8 18,200
Phosphorus 20,500 5.6 12,600
Sodium 1.30E+05 1.8 80,100

508 22.4 3.13E+05
297240py 0.0997 5.4 61.4
9Sr 763 2.6 4.70E+05
Total alpha 0.253 14.9 156

ganic carbon

Total inorganic carbon

.Percent water . . 1.34E+05

The heat load was calculated using the data from the 1994-1996 sampling effort (Bell 1996c)
to be 6,490 W (22,200 Btu/hr). The historical tank content estimate of heat load was

3,910 W (13,400 Btu/hr), and the estimate by Kummerer (1994) was 2,960 W

(10,100 Btu/hr). All of these estimates are well below the 11,700 W (40,000 Btu/hr)

threshold differentiating high-heat from low-heat tanks (Bergmann 1991).

ES-9
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None of the analytical data indicate that the tank is unsafe; however, the sampling
requirements of the safety screening DQO were not met (two vertical profiles were not
obtained from the two risers). The sample recovery for core 64 was very poor and the
representativeness of the core 65 sample is questionable. The ferrocyanide sludge in the tank
was not fully characterized. Only one small sample of the sludge was acquired. The high
TOC and DSC results from the sludge samples suggest that further investigation of the

sludge would be prudent.

A profile of tank 241-BY-106 is provided in Figure ES-1.

ES-10
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Figure ES-1. Profile of Tank 241-BY-106
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1.0 INTRODUCTION

This tank characterization report summarizes the information on the historical uses, current
status, and sampling and analysis of waste stored in single-shell tank 241-BY-106. The tank
was core sampled November 1994 - January 1995 and December 1995 - January 1996 to
satisfy the requirements of: Tank Safety Screening Data Quality Objective (Dukelow et al.
1995), Data Quality Objectives for the Waste Compatibility Program (Carothers 1994), Data
Requirements for the Ferrocyanide Safety Issue Developed through the Data Quality
Objective Process (Meacham et al. 1994 and 1995), Data Quality Objective to Support
Resolution of the Organic Complexant Safety Issue (Turner et al. 1996), Historical Model
Evaluation Data Requirements (Simpson and McCain 1995), and Test Plan for Samples From
Hanford Waste Tanks 241-BY-103, BY-104, BY-105, BY-106, BY-108, BY-110, TY-103,
U-105, U-107, U-108, and U-109 (Meacham 1995). Vapor samples were obtained and
characterized in 1994 as required in Data Quality Objectives for Generic In-Tank Health and
Safety Issue Resolution (Osborne et al. 1994). Tank 241-BY-106, like all other ferrocyanide
tanks, is no longer on the Ferrocyanide Watch List (DOE 1996). It has been identified as
potentially containing organic complexants (Meacham et al. 1995). This report supports the
requirements of Hanford Federal Facility Agreement and Consent Order Milestone M-44-09
(Ecology et al. 1996).

Tank 241-BY-106 has been removed from service, partially isolated, and partially interim
stabilized. Consequently, it is unlikely that waste removals or additions will occur until
pretreatment and retrieval activities commence. The concentration estimates reported in this
document are based on the latest sampling data.

1.1 PURPOSE

This report summarizes information about the use and contents of tank 241-BY-106. When
possible, this information will be used to assess issues associated with safety, operations,
environmental, and process activities. This report also will serve as a reference point for
further information concerning tank 241-BY-106.

1.2 SCOPE

Core samples were obtained from the tank between November 1994 and January 1995, and
between December 1995 and January 1996. Prior to retrieving the latter samples, tank
vapors were sampled and measured using a combustible gas meter to measure the lower
flammability limit. In addition, characterization of the tank headspace gases was performed
on vapor samples acquired in 1994.
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Samples from cores 64 and 65 were analyzed to support the requirements of the safety
screening, ferrocyanide, organic, and waste compatibility data quality objectives (DQOs).
Samples from core 121 were analyzed to support requirements of the safety screening,
ferrocyanide, organic, and historical model DQOs. Vapor samples were obtained and
analyzed as required in the generic in-tank health and safety DQO. Objectives of the core
sampling events were to determine whether the tank should be placed on the Organics or
another Watch List, to evaluate if the ferrocyanide content was sufficiently low to classify the
tank as safe (Postma et al. 1994), and to evaluate the historical modeling of the tank waste.
The primary analyses included differential scanning calorimetry (DSC) to evaluate fuel level
and energetics, thermogravimetric analysis (TGA) to measure moisture content, total alpha
activity analysis to evaluate criticality potential, ion chromatography (IC) to measure anion
concentrations, inductively coupled plasma (ICP)/atomic emission spectrometry for
determination of metal concentrations, and oxidation/coulometry to measure TOC
concentration.
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2.0 HISTORICAL TANK INFORMATION

This section describes tank 241-BY-106 based on historical information. The first part
details the current condition of the tank. The next part contains discussions of the tank’s
design, transfer history, and process sources that contributed to the tank waste. An estimate
of the current contents based on the process history is also provided. Events that may be
related to tank safety issues, such as potentially hazardous tank contents or off-normal
operating temperatures, are included. The final part summarizes available surveillance data
for the tank. Solid and liquid level data are used to determine tank integrity (leaks) and to
provide clues to internal activity in the solid layers of the tank. Temperature data are
provided to evaluate the heat-generating characteristics of the waste.

2.1 TANK STATUS

As of February 1996, tank 241-BY-106 contained an estimated 2,430 kL (642 kgal) of waste
classified as non-complexed (Hanlon 1996). Solid waste volume is estimated using a manual
tape and a photographic evaluation. The solids volume was last updated on April 28, 1982.
The amounts of various waste phases existing in the tank are presented in Table 2-1.

Table 2-1. Estimated Tank Contents.!

Total waste 2,430 642
Supernatant liquid 0 0
Sludge 360 95
Saltcake 2,070 547
Drainable interstitial liquid 757 200
Drainable liquid remaining 757 200
Pumpable liquid remaining 617 163
Note:

'Hanlon (1996)
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Tank 241-BY-106 was removed from service in August 1977. The tank was declared an
assumed leaker in 1984 with an estimated leak volume of 30 kL (8 kgal). The tank was
partially interim isolated in December 1982 and partial interim stabilization was completed in
October 1995. The tank is no longer on any Watch List (Kinzer 1996) and is passively
ventilated. All monitoring systems were in compliance with documented standards as of
February 29, 1996 (Hanlon 1996).

2.2 TANK DESIGN AND BACKGROUND

The BY Tank Farm was constructed between 1948 and 1949 in the 200 East Area. The
241-BY Tank Farm contains 12 type II 100 series tanks. These tanks have a 2,870-kL
(758-kgal) capacity, a 23-m (75-ft) diameter, a 7-m (23-ft) operating depth, and a dished
bottom with a 1.2-m (4-ft) radius knuckle. The 241-BY Tank Farm was designed for
non-boiling waste with a maximum fluid temperature of 104 °C (220 °F). A 75-mm (3-in.)
cascade overflow line connects tank 241-BY-106 as third in a tank cascade series that
includes tanks 241-BY-104 and 241-BY-105. The cascade overflow height is approximately
6.91 m (272 in.) from the tank bottom and 600 mm (2 ft) below the top of the steel liner.

Tank 241-BY-106 has 19 risers ranging in size from 102 mm (4 in.) to 1.1 m (42 in.) in
diameter. Table 2-2 contains riser numbers, sizes, and descriptions. A plan view that
depicts the riser configuration is shown as Figure 2-1. The tank contains three air-lift
circulators and an air sweep device in this tank. A tank cross-section showing the
approximate waste level, along with a schematic of the tank equipment, is found in
Figure 2-2.

22
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Table 2-2. Tank 241-BY-106 Risers.»%* (2 sheets)

1 4 Thermocouple tree, B-221

2 4 Covered w/concrete, below grade

3 4 Pit drain

4 4 Sludge measurement port (breather filter w/Y offset adapter
ECN-189271L 09/06/94)

5 12 Observation port/B-221 (liquid level reel on 4" spool CEO-39572
07/15/87 & ECN-626674 12/21/95)

6 4 Covered w/concrete

7 12 Flange (observation port CEO-39572 07/15/87)

8 12 Covered w/concrete

9 42 Mini cooler

10 42 Cover plate (bench mark CEO-36919 12/11/86)

10A 18 Vent duct (Breather Filter CEO-39572 07/15/87)

10B 4 B-436 LOW (vapor assembly/breather filter offset adapter
ECN-189223L 03/10/94) (SPARE ECN-189271L 09/06/94)

10C 14 Air circulator

11 42 Sluice pit, weather covered

12 42 Cover plate (bench mark CE0-36919 12/11/86)

12A 18 Welded plate, below grade

12B 4 Liquid level reel (Blind flange ECN-189269 09/07/94)

12C 14 Airlift circulator, below grade

13 42 Spare

N1 3 Spare inlet, capped

N2 3 Spare inlet, capped
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Table 2-2. Tank 241-BY-106 Risers.>** (2 sheets)

N3 3 Spare inlet, capped
N4 3 Spare inlet, capped
NS 3 Overflow inlet
Notes:

!Alstad (1993)

Tran (1993)

SARHCO (1976)

*Vitro Engineering Corporation (1988)
CEO = change engineering order
ECN = engineering change notice

LOW = liquid observation well

2.3 PROCESS KNOWLEDGE

Section 2.3.1 and Table 2-3 present the history of the major waste transfers and receipts that
involved tank 241-BY-106. Section 2.3.2 presents an estimate of the tank’s contents.

2.3.1 Waste Transfer History

Historical records (Agnew et al. 1996b) indicate that tank 241-BY-106 began receiving
first-cycle decontamination waste during the second quarter of 1953. The waste was sluiced
from tank 241-BY-106 in the third quarter of 1953 and sent to a crib. The tank received
ferrocyanide scavaging waste from U Plant in the first quarter of 1955 through the first
quarter of 1957. After settling, the scavenged ferrocyanide supernatant was transferred from
tank 241-BY-106 to various cribs from the second quarter of 1955 until the fourth quarter of
1957. The cribs involved in the transfer of ferrocyanide-scavenged supernatant were B-014,
B-015, B-018, B-021, B-023, B-024, B-026, B-045 and B-048. Ferrocyanide sludge was
transferred from tank 241-BY-106 to tank 241-BY-105 during the first and second quarters of
1956. Supernatant was transferred from tank 241-BY-106 to tanks 241-BY-109 and
241-BX-101 during the second and third quarters of 1956, respectively. Ferrocyanide sludge
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Figure 2-1. Riser Configuration for Tank 241-BY-106.
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Table 2-3. Summary of Tank 241-BY-106 Waste Input History.!

Unknown | First-cycle decontamination waste | 1953 2,870 758

U Plant Ferrocyanide scavenging waste 1955 - 1957 23,738 6,271
from uranium recovery operations

241-C-107 | Supematant transfer of PUREX 1961 - 1962 1,416 374
cladding waste

241-C-102 | Supernatant transfer of PUREX 1966 - 1967 2,892 764
cladding waste

241-BY-105 | In-tank solidification waste 1969, 1974 1,931 510

241-BY-109 | In-tank solidification waste 1971 - 1973 5,322 1,406

241-BY-112 | In-tank solidification waste 1971 - 1976 806 213

241-A-102 { Supernatant evaporator feed waste |1977 125 33

Note:

'Agnew et al. (1996b)

was pumped again from tank 241-BY-106 to tank 241-BY-104 during the third and fourth
quarters of 1956. Also, supernatant was pumped from tank 241-BY-106 to tank 241-BY-112
during the third quarter of 1956. Tank 241-BY-106 received a water addition from an
unknown source during the third quarter of 1957.

Tank 241-BY-106 received supernatant waste from tank 241-C-107 during the fourth quarter
of 1961 and the second quarter of 1962. These additions were most likely
plutonium-uranium extraction (PUREX) cladding waste. Additional PUREX cladding waste
from tank 241-C-102 was added during the third quarter of 1966 and the second and third
quarters of 1967. Supernatant was pumped from the tank during the first and second
quarters of 1967 and the second quarter of 1968 to tank 241-BY-103. Tank 241-BY-106
received supernatant waste consisting of in-tank solidification condensate waste from

tank 241-BY-105 during the first quarter of 1969.

Supernatant waste from tank 241-BY-106 was sent to tank 241-BY-112 for in-tank
solidification in the third quarter of 1970. Tank 241-BY-106 intermittently sent and received
in-tank solidification waste to and from tank 241-BY-112 from the first quarter of 1971 until
the first quarter of 1976. Also, tank 241-BY-106 received in-tank solidification bottoms
(evaporator bottoms) waste from the first quarter of 1971 until the second quarter of 1973
from tank 241-BY-109. During the third quarter of 1974, the tank received water from an
unknown source and supernatant evaporator bottoms from tank 241-BY-105. Supernatant
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was pumped from tank 241-BY-106 to tank 241-BY-109 during the third quarter of 1973 and
the fourth quarter of 1975. The last receipt involving tank 241-BY-106 occurred during the
first and third quarters of 1977 with the transfer and receipt of supernatant evaporator waste
from tank 241-A-102. The last transfer involved pumping 242 kL (64 kgal) of interstitial
liquid from August to October 1995 as part of the interim stabilization effort. The liquid
was sent to tank 241-AN-101 via double-container reciver tank 244-BX.

2.3.2 Historical Estimate of Tank Contents

The following is an estimate of the contents for tank 241-BY-106 based on historical transfer
data. The historical data used for the estimate is from the Waste Status and Transaction
Record Summary for the Northeast Quadrant (WSTRS) (Agnew et al. 1996b), and the
Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 3

(Agnew et al. 1996a). The Hanford Defined Waste (HDW) Model Rev. 3 document contains
the HDW list, the Tank Layer Model (TLM) and the Historical Tank Content Estimate
(HTCE). The WSTRS is a compilation of available waste transfer and volume status data.
The HDW provides the assumed typical compositions for 50 separate waste types. The
available data are incomplete. This reduces the reliability of the transfer data and the derived
modeling results. The TLM, using the WSTRS data, models the waste deposition processes
and, using additional data from the HDW, generates an estimate of the tank contents.

Several errors are introduced as the model elements are combined to create the tank content
estimates. Thus, these model predictions can only be considered estimates that require
further evaluation using analytical data.

Based on Agnew et al. (1996a), tank 241-BY-106 contains a 2,059 kL (544 kgal) top layer of
in-tank solidification saltcake waste (BYSItCk). The next layer contains 167 kL (44 kgal) of
ferrocyanide (PFeCN2) sludge, which used 0.0025 M ferrocyanide to precipitate ¥’Cs. The
bottom layer consisted of 204 kL. (54 kgal) of ferrocyanide (PFeCN1) sludge, which used
0.005 M ferrocyanide in the scavenging process. Figure 2-3 represents the estimated waste
type and volumes for the tank layers.

The BYSItCk waste layer should contain quantities of sodium, hydroxide, and nitrate in
concentrations greater than 5 weight percent. Aluminum, nitrite, and carbonate are expected
to be present in the 1 to 5 percent range. Cesium should be found in smaller quantities than
in the PFeCN layers. The PFeCN1 and PFeCN2 layers are similar in composition. Both
layers should contain sodium and nitrate in concentrations greater than 5 weight percent.
Iron, bismuth, uranium, sulfate, and phosphate should be present in concentrations between 1
and 5 percent. The HDW model (Agnew et al. 1996a) is believed to underestimate the
cesium content and overestimate the bismuth content of ferrocyanide sludge. Thus, cesium is
also expected to be present, and both ferrocyanide layers are expected to have radiological
activity. The BYSItCk layer could be further distinguished from the PFeCN layers by noting
that the BYSItCk layer does not contain appreciable iron, nickel, or uranium. Table 2-4
shows an estimate of the expected waste constituents and their concentrations.
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Waste Type

Figure 2-3. Tank Layer Model for Tank 241-BY-106.

2,059 kL [544 kgal]l BY SLTCK
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Table 2-4. Tank 241-BY-106 Historical Inventory Estimate.! (2 sheets)

Total solid waste 3.84E+06 kg (642 keal)

Heat load 3,910 W (13,400 Btw/hr)

Bulk density 1.58 g/mL

Water wt% 40.3

o orcon ceey [0-468

Na 1.1 T1.62E+05 6.20E+05
AP 1.82 31,000 1.19E+05
Fo* (total Fo) 0.154 5,450 20,900
cr 0.0434 1,430 5,480
B 0.0411 5,440 20,900
L 2.73E-06 0.240 0.923
He™ 3.07E-05 3.90 15.0

Zr (as ZrO(OH),) 2.51E-04 145 55.7

PO 0.00480 630 2,420
NPT 0.0318 1,180 4,540
S+ 3.04E-06 0.169 0.648
M2+ 0.00276 95.8 368

Ca®* 0.105 2,670 10,200
X 0.0345 854 3,280

OF 8.28 89,100 3.42E+05
NO; 5.81 2285405 8.75E+05
NO; 1.50 43,700 1.68E+05
coy 0.468 17,800 68,200
PO, 0.117 7,030 27,000
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Table 2-4. Tank 241-BY-106 Historical Inventory Estimate.! (2 sheets)

SO, 0.188 11,400 43,900

Si (as Si0;%) 0.0760 1,350 5,190

F 0.0803 966 3,710

Crr 0.120 2,680 10,300
CH;0.* 0.0203 2,430 9,340

EDTA* 0.00456 832 3,190
HEDTA* 6.16E-04 107 410

glycolate” 0.0143 680 2,610

acetate’ 0.0271 1,010 3,890

oxalate” 2.34E-06 0.130 0.500

DBP 0.0216 3,630 14,000
Butanol 0.0216 1,010 3,890

NH, 0.00877 94.3 362

Fe(CN)" 0.0167 2,860 11,000

Pu - 0.0930 (uCi/g) 5.95 (kg)

U 0.0392 M) 422 (uglg) 22,700 (kg)

Cs 0.185 (Ci/L) 117 (uCi/g) 4.49E+05 (Ci)
Sr 0.111 (Ci/L) 69.9 (uCi/g) 2.69E+05 (Ci)
Notes:

'Agnew et al.(1996a)

*The HTCE predictions have not been validated and should be used with caution.

3Small differences appear to exist among the inventory above and the inventories calculated from

the two sets of historical concentrations. These differences are being evaluated.
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2.4 SURVEILLANCE DATA

Tank 241-BY-106 surveillance data includes surface level measurements (liquid and solid)
and temperature monitoring inside the tank (waste and headspace). The data provide the
basis for determining tank integrity.

Changes in liquid level measurements may indicate a leak from a tank. Solid surface level
measurements provide an indication of physical changes such as interstitial gas formation.
Drywells located around the perimeter of the tank may detect increased radioactivity due to a
leak to the soil.

2.4.1 Surface Level Readings

The tank 241-BY-106 waste surface level is monitored quarterly with a manual tape through
riser 5. The liquid waste volume is measured by photographic evaluation. The solid waste
level is determined by a manual tape surface level gauge and photographic evaluation.
Photographs indicate the waste consisted largely of floating solids that may have caused
discrepancies in level measurements. Interstitial liquids with a volume of 242 kL (64 kgal)
were pumped between August and October 1995. As a consequence, the surface level
measurements dropped from 6.21 m (244.5 in.) for the July 1995 reading to 5.41 m (213 in.)
for the October 1995 reading.

Tank 241-BY-106 has a liquid observation well located in riser 10B. To measure the
interstitial liquid levels, the tank is monitored periodically with a neutron probe and
monitored on request with a gamma probe. On April 2, 1996, the waste surface level
reading was 5.41 m (17.75 ft). A graphical representation of the tank volume history is
presented in Figure 2-4.

2.4.2 Drywell Readings

Tank 241-BY-106 has four drywells. Drywells 22-06-05 (activity was present before 1990;
current readings < 200 c/s), 22-06-07 (activity was present before to 1990, current readings
< 200 c/s), and 22-06-11 (activity was present before 1990, current readings < 200 c/s)
have readings greater than the 50 c¢/s background radiation. Graphical representations of the
data for each active drywell from 1990 to 1993 can be found in the HTCE supporting
document for the BY Tank Farm (Brevick et al. 1994).
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Figure 2-4, Tank 241-BY-106 Level History.
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2.4.3 Internal Tank Temperatures

Tank 241-BY-106 has a single thermocouple tree with 12 thermocouples to monitor the waste
temperature. Elevations are known for the first six thermocouples. Thermocouple 1 is
213 mm (0.7 ft) from the bottom of the tank. Thermocouples 1 through 5 are evenly spaced
610 mm (2 ft) apart. Thermocouple 6 is 7.53 m (24.7 ft) from the bottom of the tank.

Temperature data, obtained from the Surveillance Analysis Computer System (SACS), were
recorded from September 1974 until June 1996. The mean temperature of the SACS data
was 56 °C (132.7 °F) with a minimum temperature of 23 °C (73 °F) and a maximum
temperature of 83.3 °C (181.9 °F). For the period June 1995 to June 1996 the mean
temperature of the SACS data was 43.4 °C (110.1 °F) with a minimum temperature of

24.1 °C (75.4 °F) and a maximum temperature of 52.9 °C (127.2 °F). On 8/28/96, the
waste (thermocouple 1) temperature was 49.60 °C (121.28 °F) and the headspace
(thermocouple 6) temperature was 27.60 °C (81.68 °F). Plots of the individual
thermocouple readings for tank 241-BY-106 can be found in the HTCE supporting documents
for the BY Tank Farm (Brevick et al., 1994). There appears to have been a general decrease
in temperature over time. A graphical representation of the weekly high temperatures can be
found in Figure 2-5.

2.4.4 Tank 241-BY-106 Photographs

Figure 2-6, the 1982 photographic montage of the tank interior, indicates a bright yellow and
goldish crust formed on a reddish-brown liquid. Saltcake has formed on some of the
equipment within the tank. Equipment visible in the photograph include an airlift circulator,
inlet nozzles, a saltwell screen, a temperature probe, and an old level measurement tape. At
the time the photographs were taken, the tank contained approximately 2,430 kL (642 kgal)
of waste; however, interstitial liquid was pumped from the tank since then. Surface level
readings indicate a 710-mm (28-in.) drop that may be due to some local subsidence.
Therefore, the photographs might not fairly represent the current appearance of the waste.
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Weekly High Temperature Profile for Tank 241-BY-106

Figure 2-5. Tank 241-BY-106 Weekly High Temperature Plot.

Temperature (°F)
oo
o~

88
+ 168
148

Jan-97

[ Jan-96

[
Jan-95
[ Jan-94
[ Jan-93
T Jan-92
T Jan-91
[ Jan-90
T Jan-89
& ]
/
[

-~

— Jan-88

T Jan-86

T Jan-85

T Jan-84

| Jan-83

I Jan-82

1 Jan-81

A,

[ Jan-80

[ Jan-79

[ Jan-78

- Jan-77

| Jan-76

|- Jan-75

T Jan-74
g 2 153 2 Q < R
(D,) sameradaing,

2-15



WHC-SD-WM-ER-616 Rev. 0

This page intentionally left blank.

2-16



¥

iy




WHO-SD-WHLERGLE Rav, §

AL TANK SAMPLING DVERVIEW

y foceses wa the Novanber 1994 through Ranuary 1995 and Decamber 1995

u&h Immzy 1996 smnplzse;z and analvels svents for ank 241L-BY-106. Thees cone

s wire taken 1oosaisly the reguivernents of the Tank Sofery Screening Das Guality
Cfective (Bukelow ot b, 1995}, Bate Qualiey Objectives fir the Waste Compuribifity
Frogram {Cavothers 1994), Bate Requiremenss for thy Servocvanide Safery Eyue Developed
Freouph the Do Quelity Offeciive Provess {Mendhurn et al. 1994 and 1983} Dot Qualiry

v 10y Support Resolytion of the Copayic Complexune Sufesy Isaue {umer ot b, 19 56;,
il Miodel Fvaduarion :Wu rirermerss (Siapeon sl MeCaln 1995, and Yesr Plan
fur ampies Frow Honford Waste 28785808, BY-104, 8Y-105, BY-3108, BY-J08,
nyd "2 ik !( 3, .,:Au):}‘, -J07, UR308, and TRF08 (Meacham 995, The first two core
wprrest and analyyed B accombsnng with the tank characierization
1994 and Sehreiber 1995). The thind core swmple (131 was obtained
scomdance with the sanuding and anafysia plan (SAP) (Bell 1996¢). Cors
124 was incor up‘ics nHree segareniy could aof be oollected. Vapor samples
obiained in i £ ;r !)dm Qu ; (}i)m $ves for Leneric In-Tunk Healths and
st ?-."g.sn;mmn (-J:.)C-i‘m, gt il § Lm 305 m’ i"w mmph,zv afzd

§ yrocedures can be found o th

: s probably tken in 1071
SCanse 13k %.L-B‘{ui'% was zotive ,i) ¥é uz\mg wa*—w until the thind quarter of 1977,
pling events phoy fo this dale no jonger represent she curvent fank contemts. Date from
; pmw und analysis events poior o 1989 mdy wot be aoceptable for some regulatory
tiations and decisions, None of the 1971wy 1990 Yauid sample rosalts were used
e i,.e present ank contents due w ;m, age of the gt and the Yack of spevifics

s jocations. The ci‘ 2 pchaded in tdx report foy historical css‘.‘-ggrison.
upphiag svents are compared with recont analytical results to
s and i ddentify dus fre

Gs’};’,‘.‘ﬁ‘éﬂ?l'&f

LY DESURIFTION GF 1004198 CORE SAMPLING EVENTS

333 Carex 84 god 65

3, vomsaining 13 segments each, wers collecied from rser 108 of tak
Lo \ov b 17, 1994 and Idimdtj 24, 1995, A fisld blank of deionized
: d -wj df'kveswj tz- the 1) aatory with the core 64 samples. Booause
hm cors {z-’:i, Lore §3 vy m,xen fromm the




SERWM-ER-GIE Rev. O

1993;, waste compatitility Carothers 1994}, and farvocyanide (Meacham et al, 19953 D0

Susmphy

s ssd anabyvhical vaguirements of thege 130 Jocuments are summarised in Table 31,

<5 inteprated Data Jualiy Objective Reguiverments for Tank 241-BY-108,
Cores 63, 63, and 131020

o
Saf

Sataty
sereening

Cove savagles
i of fwo visers
sepurated 1ad
SRAXI £X

Epergetiog, soidure tontent,
pual alpha, bulk density,
fawmable gas

Cowe simpios | Fesvoryanide

i,

nve sarapkes frow iwe
vigars

¥nergeticg, moisture content,
wual oyanide, aitkel, ot}
grganie carhon

Organic

307 0O P

Hagepotics, moisture, fodal
Organic carbon

Hisiovica!

Fwo owe garapies

Energetics, molsiure, o3
bota, [ous, metals, wranium,
Cs-137, $2-50, bulk density

Wi
44 compatibiity

Liguid sumpies from one
uger 81 thiee dopths

Eaergetios, molsigre content,
tosat osganic carbon, £s-137,
90, AL, Fe, Ma, hvdrokide,
avions, catsonale, phi,

Pu- 3240, Ame 241, density,
volume percent solide

Sawor Cisiati
in-fank henlth
and saivty

Sex Table 36

{wgandc vapors, byduogen,
sitrous oxide, curbon dioxide,
cashon wmonoxide, ammonia,
nitrogen dioxide, nitric oside,
Water Yapor

Organic st
pisn

Twao core samples

Energetics, wmaisture, TO0
4 ¥
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3.1.2 Love 3121

Cove saraple 121, containtag 10 sopments, wan sollected from rser 5 of tank 244-87-106
o Trcember 1%, 1998 and fanagry 7. 1996 AY segments were ken in the pukh

3 ing the rotary-mode sampling ek, A deld blank of delontzed water was created

and dedivered to the 222-8 Laboratory with the core 121 samples.  Thisteen scgments were

arpocted; however, sopments 11, 12, and 13 weare not ftnk).,;t becanne the downforne Hmit

for push-wids was excested. A rosult, ve sawple was oblained Drom the shudge layer.

Segment Le was tak"iz i fuce ;;am, Eabais:& NegHG 10. ,O:x. and 198, Although not on
: oy quession with reapect o

35 ;as. in Lmif ”«u’ﬁYuc} (}{-:_\;igssm et zzt. 199*7}\ A.s 2 resilt, there is no

t’m SRAIN ﬁ. 55 for vatasry-mode smapling W sk ALBY-106. The sotwy-mode

o s mzdu seing upgrades and addidonst sampling way Be pecformed a1z §

abyzet at the 222-8 Laboratories W seppott the
icrmcy»mu,, Prganic g;mp*exam. and historteal D0,
the BrpRNiC {9’4 ua{,h,m 199%, Before fakdng cove 121, the Hamandiiity of tank

3% was checked usteg a flammable gay meter, Thiz wag done t& meet opsvational safety
vequirenients and to il the safery soreen D0 r“qui'rc:r:es', To medt these qmremen.s,
the vapsrs i the an& hoghipace st bo fesy than 33 pervent of the lower flammabifity Himnit
FELY The zesplis showed that te flanumabilhy of the mak dome space was 8% of the
LEL.

52 SAMPLE BANDLING (1994 - 1996 CORE SAMPLER)

Pestinend
s M

ampiing infonmation for the thiee core samples 18 pravided in Tubles 32, 3-3,
dwt&&t‘y t the TEZ-B Laboratory, core 64 was extruded and subsasmpled as
Y )m /4;~8‘/ﬂ3ﬁ Tunk (,imrm;‘*‘z** ion Plon {Bchreiber 19943, Cores 85
I2-8 Labomutory 35 praseribed o

vely. Yideo recordings andiny color photopraphs
’.}y i-’ﬁ‘ot.smg extrudion ,m;f wRy be viewed by

oh SeEment i
2035 Laborsiory,

; : for the solds and Hawds recovered frum coms 84, 83,

ang ! £ v pus Schredber (1994}, Schesiber {199%), and Belf { ‘i‘;‘a‘;éc}.

Sobd aueria Et-. m ,hs, cximjpj szgments were divided § 1&-,53 'mls segmments labeled a5 upper

and towar ha}ms The ppper hai: s he ial in the top hail of the sampler; the matorial

ool eomli i ¥ the sawplor, ids were went .ui 28 such. Selecied solid
TS inmogenlzfed *h & mortar and p stie paios e analbysis, as tadicated in

A cove 121 composiie was cregied in acoordance with the historical ROOL

32
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33 SAMPLE AMNALYS

S (35844 - 1996 CORE SAMPLES

I analvees perfrmed @ the segm it 3 Tevel on diguid sawpios and 31 the half-segment lovel
on uclid sarolos from coves §4 and 63 wers Ymited to those needed 1y satisfy he safety
ad ferrocyanide RO reguiremens. The waste compatibitiny DO reguiroments

ware ned on the Hquid mswim froan core 54, The results of those anstyses have beon
pepoitcd ol 10052, 19950, 1999, and 1996h). Per divection of the Fernoyaside Safety

Propram {Uash 19953, only segments 11, 12, and 13 of core €3 were andlyzed. Those

podtor three segments waie the only ones belioved 1o possibly sepresent the taak waste lor
core 58, Furtharmore, histovicosf i §m'mm‘(m {Apnew ot s, 195¢b) indicates that any
Ferrovyanide shiuige would be b the it 4.8 m ;§6 fin.} of weuste,

o somposie
afcty sereening, forooyanide,
F N arai Vit ai = suits fr-r m.eza,.s, auinns,

Depending G the analysis, saftvaks wud shudge sobsampies wore analyeed dirooly or after 2
ngcm aeid, or water digestion. f)~ inabie Bauid subsamples weee snabyzed directiy or after

vater Of ¥ lbﬁ. dmi DSC were performed wader ) nilvoges
spplicable DQQ documents ware
engspetics was exeessded on the core 65 stusdge,
i, R, P8, and PPy wene performed on

. wnpk, zzu:nhus, X
in Ap‘pcr:diz: A, Agalysieal procusdure sitdes,
h aatysis of the core sawmples ame

RUN A

SREPTIONR OF 1984 VAPRPOR BAMPLING

G RY L1086
nine the peential
v dn& ;,.in' 3

i saieples wese collected and anadyzed o help
o workers due o fugitive smissions from the tank,

¢ saompiing and anslysis are discussed fn

Jesuey {Oshorne snd Huckaby 1904).

e with Rar Qa(vi ity Dbjectives for

s (Quboene et gl 1994},

2
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Table 3-3,

Periin-Flmer™
ingtryment

1.4-514-114, Rav.

Pervent motsture
ry Tiia

fnsiegment

LA-SED- Y2, Rov, 81,
LA-SE0-112, Bav,

LA-B14-114, Rav, O3

Specific gravity

MiA

N IIA

LACSIO-1YZ

Buik

sty

N{A

IS

LG-1640-103, Bav, B}

Toial aipha activity

Alpha propostional

Souniat

LA-545-141, Rev. DO

LA-S08-101, Rev, D2

Tl Cyanide

Spectrophotometer

N/A

LA-E83- 112, Rev, O

Spectphotometer

LA-69%-103, Rev, AD

Cowtaimeter

&0
i}

L.A-342-100, Bov,
L.A-342- 1008, Rav

Confometer

B3

N/A

P&,

'§..A*5‘t§«151, Bev, 2

-“im 3

LAGS-159, Rew, I
LASAG-141, Rov, £-2

L.A-505- 51, Rev, A0d
LA-5(S- 161 R”‘{ A=

Anens

N/A

LA-533-103, Rav,

Flammable

Lol
et

Hid

WHC-12-0030, I 14
and I 21

MNotes,

it {1993, 1995h, 1996a, 18k

Thuesmal pesduses of Westughouss Hudford Company, Richlond, Washingion,

b ¥

PE: F'i~f°(m3

Canngs fark, Colnhmia

Hemmnics, Ansbuin, Califomis
s Rescarch and Massafachring Corpray, .,
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s were collected from tank 241-BY-106 using the m;‘m

3 (\*‘S: on July 8, 1994 by Westinghouse Hanford Company (WHS

niie Laboratories. Sawpls coliection and analyses were parformed as

¢ ihe sumple and analy pi.m (WHC 19953, Alr from the tunk 241-BY-106
wyy withdrawn viz 3 heaisd sampling probe wounted In siser 108, and transfe

waed tuling to the YS8 samplng mamfold. Al heated zomes of the VS wae

sined 4t appoireaicly €3 °C (150 °F). Further discnssion of the msthods wsed for

v s avatysis of the 'Jag;{, sanpies can be found e Section 4.0, as well 23 some

theal rosnits,

anaby

3,41 Sawple Handling snd Anabysis (39594 Yagor Samples)

abyred by WL, Oak Ridge Nationa! Labomtories
108 (;’N. 3, and Ore"'m Gr'vhmz‘ fusiituy
ai Technology (DGIST) tie:«)us:h s contacs with Sandia M fories
{ . iz 46 wank air sampies and L ambient sir eontrod samples coli&c&.d are Heted in
’ ';m 3-& by angivticud faboartony. T’ sie 36 oshe sts the 18 tdp blanks provided by the

i 5. A genetd ’!“ss,ng-sa vapor sampiing and sample analysts methads is given
b ; Hiu: baby (19943, The samphing u;mnm g, sumple collection sequence, sothent wrap
i How rates and fow times, chain of casiody information, and a disoussion of the
g event tnedf aoe given in WHC {199%2) and wferences thovein,

15 HISTORICAL SAMPLING BEVERTS

snsivhoal 4ais ave availshic for sampling events of tank 241-BY-136. Dats from

obtained feom the tank from 1971 o 1990 were taken from Adamic Richfichi
bousy Hapford ¢ ¥ nteenal leiters and mernoranda.

\zed in Agpeadiz 13 Beesuse of the wacortainty in sumpling

i the age of some of these dats, these historical data

s or the status of the ok wih sespect to safely.

Himouis

sples
vy and Westh

3,50 Besoription of 1978 and 1996 Liguid Sampling Evenis

werg vemoved from ek 241-BY-108 on af least two

ples were most itkely hen in 1971 Addittonal samples suy
wkew in Y72 cal ssmufty are presented i Buckiagham (1271 and 197725,

it appeary the analysey weve perfiomed af the 2223 iahwafm'y, Jithough the shove

2 are not ey i thas tegpard. Purthernors, ao duer aumber, chain-of-casiady, or

05 1; .;m»zwa. The purpose of akiag some of the samples was o

: Buckinghaw (1972} reposts that one “dip” sumple was
ot sample was emoved at 2 depth of 33

Supemnaiant or
fote) The gartier sa
have ber P
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Table 3-6. Tank 241891006 Gas and Vapor Sample Type and Number.

Ok Ridge National | Trple sorbent 5.8 Urpanic vapors |4 tank alr
{aboratory wap sxnpies

+ 2 trip blanks

SUMBMAYY &.43 Rydrogen, 3 iank ais
papites witroug oxide, sarmples
and 'Fvg brnology cashon dioxide,
crrbon
monoride
f soiiic Nomthwes: Auidified o 3.4 Asumonia 3 tank siy
inngl Laboratory | sorbent W sampies
+ 2 frip blanks
Tricthanokamisg 3.4 Pigrogen dioxide | 160 tank sir
sarbent i 3;.m;>i<:3
+ 2 trip blanks
(oiidation bad + 3.4 Ritrie oxide 10 taak air
Tricthanolasns samgres
sorbent an 4 2 trip blanks
Sitten goi sosbent 30 Wiater vapor 10 tank air

trap samples
+ 2 trip blanks

SMMAT .0 Orgame vapors |2 tank sir
samipies

+ 2 ambient aif
saamples

W G
$ab

i osurbiont 2.4 Trithuge- 1 tank #ir
e walker vapor sarngle

Note:

MMAT 35 g deademask of Moleotiios, e, Clevelsnd, Gbio.

[
-
f
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it of 5
gine,  Conling curtve dais o

3 vemoved from ok 245-BY-105 In the i80
mak 241-BY- 106 supernanat sawples ase presonted
wn {19914}, ’i‘iw dusi were renily coliccted v support 2 subseguent liguid
Analyvtical e L-RY- 106 supernatant are repotied in Bdrnglos
it 5 non koown whg nples were taken for this puspose, or whether
.w-:apicz were waed fOt 303 cooling curve and anaiytical evaluation. 1t appears the

aned crs performed at the 222-8 ix.;‘J-Aml.}t y, although the above references are not
alear i v, Purthormore, no gaer awmber, chain-of-custody, or sampling date

:'.nf-;}rzseat:-.,n is provided,

.

3,52 Sugeesstast Sample Anadveis (1871 and 1394

e prepareticn methods wsed are not clenr In Buckingham (1973 and 1872} and

on £ 19N ). ’t 18 belizved ths 2l anslyses wore per o direcidy or alter dilutinn

Furtherawsee, the anaivtical methads used ave not indicaied. Mo likely,

5 concenirations were determined bv ion chrowatogyaphy and cations were deteomined

ek plasa gpecivescopy. Tables containing the analvticsl resubis are
-

(e
s
HEY
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y teft lank.
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37 2’7‘9\« i" 3<ztm<m 2»& $995 and core {24, wken from Docomber §, 1895
'i‘vé. The segults of he vapor samples taken in 1994 will 3lso be pressated.
and vapor sanvdes were v and analyzed o satisfy the DOO reguiremens
o Table 32, Sampling snd acalysis if the tank 241-8Y-106 core
were pertfoned as directed in Schn 1995 and Bell {5060y,
ung d&u anatysiz raqurer"ems of the mnk 4-BY-106 vapor sumples wens per
iy Oisbosne o 8l {1954

4 994 faats)

4-%. Uomprehensive anaiytival data are
{5 and projected inventoriss rre reporid
3l analvses such 83 D8 and TCA, Al

aborainry procedires.

5 shown i
i moan e
e of the phy
o 1 aeessdanen wiih apProve

Cank 241-BY-106 Anaivifcal Data Fresentation Vables

‘

fable 42

Table 43

Appendiy &

Appendix B

Hysdrosiaiic hend fhnid contawnnat

viical date Appendix €

Vapoy saimnple

i froan cove samples 64, 63, and 121, and vapor
v pegsent chemical date summancs,
phys' i sex, and & discussion abous vapor analyses, D from
ant! 6 were vopostod in Bell (19953 and 1986b,2). The core 131
zmub;iw rzfs.z,, s were weporied in Bell (19960 and 19960}, Vapor

Aai
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&.%.5 Chenieal Rata Sawmary

Al ik sion in Tables 4.2 and 4-% w

was txken Yo Appendiz A, Tabie 4-2 shows overall
sasured i ﬁu: saltcake; Tabhy 4-3 15 those foo the

S0y ted (Seoidon X1}, fhe sindge resabiz
mns of the tables contain the atigfyie name
swelghted) means of samplo-duphivate
32 calcutated for each ¢ on {acid,

2, nizdge, fiquid, and wore composite), When
dusd preary/duplican mosurements exhibited detected
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54 INTERPRETATION OF CHARACTERIZATION RESULTR
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The standard and spike recovery results provide an estimate of the accuracy of the analysis.
If a standard or spike recovery is above or below the given criterion, the analytical results
may be biased high or low, respectively. The precision is estimated by the relative percent
difference (RPD), which is defined as the absolute value of the difference between the
primary and duplicate samples, divided by their mean, times one hundred.

The TGA analyses exhibited a number of sample-duplicate pairs with high RPD values. The
majority of the high RPD values may be attributed to sample heterogeneity as evidenced by
the sample descriptions provided in Section 3.2. All standard recoveries for TGA were
within specifications. Certain DSC analysis exhibited the same RPD problems as the TGA.
All standard recoveries for DSC were within the limits prescribed in the SAP. A number of
spike recoveries and RPD values were outside the target level for total alpha activity
analyses. This was most likely due to the low sample activities and possible self-shielding
caused by a high solid content on the sample mount. The cyanide analysis displayed low
spike recoveries in two samples, as well as some high RPD values on samples from three
segments of core 64, and the sludge segment from core 65. Two of the samples from core
121 exhibited low spike recoveries, and four samples showed high RPDs. Low spike
recoveries may have biased low the TOC results from the sludge portion of segment 13 of
core 65. The spike recoveries were most likely due to small sample sizes and sample
heterogeneity. The TOC analysis of two of the core 121 samples displayed high RPDs and
high spike recoveries. The nickel analyses for core 65 had RPD values slightly higher than
the TCP limit. Some aluminum and sodium analyses exhibited high RPD values and poor
spike recoveries. Due to the high concentrations of sodium and aluminum, the poor spike
recoveries were not evaluated. High RPDs were the sole quality control problem for *Sr.
The IC analyses exhibited high RPDs for nitrate, oxalate, and sulfate, low spike recoveries
for nitrate, and high spike recoveries for sulfate, Finally, none of the samples except for the
gamma energy analysis exceeded the criterion for preparation blanks. The contamination
was very small relative to the sample activity and did not impact the usability or validity of
the data.

In summary, most of the QC results for the primary analytes listed above were within the
boundaries specified in the SAP. The few discrepancies noted should not impact either the
validity or the use of the data.

5.1.3 Data Consistency Checks

Comparing different analytical methods can help in assessing data consistency and quality.
Several correlations were possible with the data set provided with the three core samples;
these are presented in the following subsections. They include the comparison of phosphorus
and sulfur by ICP with phosphate and sulfate as analyzed by IC, mass and charge balances,
the comparison of total beta with the sum of the measured beta emitters, and comparison of
TOC values with the oxalate and formate data.

5-2
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Analyte concentrations used for the data consistency checks were a combination of fusion,
acid, and water digestion results. When more than one digest result was available, the
highest value was used. Typically this was the fusion result. Only water digestion results
were available for the anions. The TOC and total inorganic carbon (TIC) analyses do not
require a digestion.

5.1.3.1 Comparison of Results from Different Analytical Methods. The following data
consistency checks compare results from different analytical methods. Close agreement
between the methods strengthens the credibility of both the results, whereas a poor agreement
brings the reliability of the data or assumptions regarding the data into question. All
analytical mean results were taken from Appendix A.

5.1.3.1.1 Phosphate and Sulfate Results. Phosphate and sulfate were measured on
water-digested samples. Phosphate and sulfate data are only available for core 121. The
mean phosphate results for the saltcake were 5,270 ug/g (segment average) and 6,230 uglg
for the core composite. These amounts of phosphate respectively convert to 1,714 and
2,027 pg/g of phosphorus. These results compare very well with the water-digested core
composite phosphorous result of 2,020 pg/g and indicate that nearly all phosphorus is present
as phosphate.

The mean sulfate results for the saltcake were 11,300 ug/g (segment average) and

13,200 pg/g for the core composite. These amounts of sulfate respectively convert to
3,771 and 4,405 pg/g of sulfur. These results compare very well with the water-digested
core composite sulfur result of 4,510 ug/g and indicate that nearly all sulfur is present as
sulfate.

5.1.3.1.2 Mass and Charge Balances. The principle objective in performing mass
and charge balances is to determine if the measurements were self-consistent. In calculating
the balances, the metals and anions listed in Table 4-2 that were detected at a level greater
than 1,000 pg/g in the saltcake were considered. The sludge results were not subjected to a
mass or charge balance because of the small number of analytes and because only one sludge
sample was obtained.

All positive charge was attributed to the soluble sodium and potassium cations. The sodium
value was obtained from the fusion digest result in Appendix A and the potassium value was
obtained from the acid digest result in Appendix A. Half of the aluminum concentration was
assumed to be present as the aluminate ion because of the relatively high concentration of
aluminum found in the water-digested core 121 core composite. The balance of the
aluminum was not water soluble and was assumed to be present as aluminate. All TOC was
assumed to be in the form of oxalate (See Section 5.1.3.1.4.), and carbonate data were
derived from the TIC data. The other anionic analytes listed in Table 5-2 were assumed to
be present as sodium or potassium salts. The concentrations of sodium and potassium in
Table 5-1, the anionic and neutral species in Table 5-2, and the percent water were
ultimately used to calculate the mass balance. The uncertainty estimates (RSDs) associated
with each analyte are also given in the tables. The uncertainty estimates for the cation and

5-3



WHC-SD-WM-ER-616 Rev. 0

anion totals, as well as the overall uncertainty given in Table 5-3, were computed using
propagation of errors techniques (Nuclear Regulatory Commission 1988).

The mass balance was calculated from the formula below. The factor 0.0001 is the

conversion factor from pug/g to weight percent.

Mass balance = % water + 0.0001 x {Total Analyte Concentration}

= % water + 0.0001 x {AL,O, + AlO, + CrPO, + Na* + K* + C,0.*
+ CI' + F + COy* + NO;y + NO; + OH + PO> + $O,2}

The total analyte concentration calculated from the above equation is 742,200 puglg. The
mean weight percent water obtained from thermogravimetric analysis reported in Table 4-2 is
25.5 percent, or 253,000 pug/g. The mass balance resulting from adding the percent water to
the total analyte concentration is 99.7 percent (Table 5-3).

The following equations demonstrate the derivation of total cations and total anions, and the
charge balance is the ratio of these two values. To derive the results as shown in the
equations, all concentrations must be expressed in pug/g.

Total cations (ueq/g) = [Na*1/23.0 + K*/39.1 = 9,241 peq/g

Total anions (keq/g) = [AlO,1/59.0 + C,0.2/44.0 + [CI]/35.5 + [F)/19.0 + [CO2}/30.0
+ [NOyY/62.0 + [NO,1/46.0 + [OHV/17 + [POFY/31.7 + [SO2F1/48.1 = 10,800 peq/g

The charge balance obtained by dividing the sum of the positive charge by the sum of the
negative charge was 0.856.

Table 5-1. Cation Mass and Charge Data.

Sodium 211,000 4.0 9,180
Potassium 2,470 K* 2,470 13.6 63
Total 213,470 n/a 9,241
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Table 5-2. Anion Mass and Charge Data.

uminum 14,350 AL O, 27,100 18.8
Aluminum 14,350 AlOy 31,400 18.8 532
TOC 2,500 C,0* 9,180 12.1 208
TIC 7,359 (o[o Xy 36,800 20.8 1,230
Chromium 1,272 CrPQ, 3,600 20.1 -
Chloride 2,060 Cr 2,060 14.2 58
Fluoride 5,130 F 5,130 17.6 270
Hydroxide 35,800 OH" 35,800 6.8 2,100
Nitrate 329,000 NO; 329,000 11.2 5,310
Nitrite 32,100 NO, 32,100 14.4 698
Phosphate 5,270 PO*> 5,270 18.0 166
Sulfate 11,300 SO 11,300 13.4 235
Total 528,740 N/A 10,800

Note:
'Hydroxide data taken from Table A-66.

Table 5-3. Mass Balance Totals.

‘Total from Table 5-1 213,470 N/A
Total from Table 5-2 528,740 N/A
Water % 255,000 12.7
Grand Total 997,200 N/A
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5.1.3.1.3 Total Beta Results. The total beta result obtained from the core
composite was compared with the measured beta emitters '*’Cs and ***Sr. For consistency,
all results used originated from analysis of the fusion digest of the core 121 composite. The
data are available in Appendix A.

Total beta (calculated) = [*"Cs] + (2)([*°Sr]) = 81.7 uCi/g.

The factor of two arises from the fact that *Sr is in equilibrium with ®Y, which has a much
shorter half life. Thus, for every beta decay from strontium, there is an additional beta
decay from the yttrium.

The measured total beta on the core 121 composite was 80.2 uCi/g.

5.1.3.1.4 TOC Results. The TOC results were compared with the concentrations of
the organic acids oxalate, formate, and acetate. These acids were only analyzed on core 121
samples. Most acetate results were below the detection limit; therefore, only the oxalate and
formate data were used.

The data in Table 5-4 show that all the TOC may be accounted for by the carbon in formate
and oxalate.

Table 5-4. Comparison on TOC with Formate and Oxalate.

Formate 26.7 30 168
Oxalate 273 8,990 2,450
TOC 100 2,450 2,450

In summary, all the data consistency results yielded excellent results with the exception of
the charge balance. At 0.856 the positive/negative charge ratio was reasonable considering
the assumptions made with respect to the assumed specied and that only analytes in )
concentration greater than 1,000 ug/g were considered. A small relative percent error in the
sodium results would significantly affect the charge balance.

5.2 COMPARISON OF HISTORICAL WITH ANALYTICAL RESULTS

As mentioned in Section 3.4, historical data are available for three sampling events for
tank 241-BY-106: 1971, 1972, and 1990. However, waste was added to and removed from
the tank following the 1971 and 1972 events and the analytical results are no longer likely to
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accurately reflect the current tank contents. Furthermore, samples from the three sampling
events were described as supernatant. Because the 1994 through 1996 sampling activities
produced no supernatant samples, the most recent analytical results are not compared to the
historical analytical results. Historical results are presented in Appendix D for information
purposes only.

5.3 TANK WASTE PROFILE

An objective of the 1994-1996 sampling events was to obtain a vertical profile of the

tank 241-BY-106 waste from two widely spaced risers (Bell 1996c) and (Schreiber 1994
and 1995). This objective was not achieved. The sample recoveries for the 13 segments of
cores 64 and 65 were generally not good, though recoveries were better for the 10 segments
of core 121 (see Tables 3-2, 3-3, 3-4). However, none of the cores provided a complete
vertical profile of the tank waste.

The TLM predicts that the vertical deposition of the tank waste consists of three layers:
about 5 m (16 ft) of BYSItCk deposited atop two layers of ferrocyanide sludge less than 1 m
(3 ft) in depth. The two sludge layers are expected to be indistinguishable from each other
except that the PFeCN1 waste had a greater concentration of ferrocyanide when placed in the
tank. The visual description of the extrusion of segments from core 65 suggests that the
waste is vertically heterogeneous. The description of the extrusion of the bottom-most
segment of core 65 (segment 13) indicates a distinct change from light-colored saltcake-like
material to dark sludge (see Table 3-3). This distinct change is also supported by notable
differences in analytical results (e.g, iron, nickel, and TOC) between the sludge and saltcake
phases of core 65 segment 13.

5.4 COMPARISON OF TRANSFER HISTORY WITH ANALYTICAL RESULTS

The HTCE estimate of the contents of tank 241-BY-106 is shown in Table 5-5 along with the
concentration estimates from the most recent analytical results. Because the HTCE document
estimates the entire tank contents, a weighted average of the 1994-1996 sludge and saltcake
data was calculated based on the sludge and saltcake waste volumes (Section 4.1.1) when
sludge and saltcake were both available. This comparison is presented for information
purposes only. The HTCE values are generated from a combination of inputs: transfer
history, estimated compositions of various Hanford Site waste types, and modeled waste
layering (see Agnew et al. 1996a). Each of the three inputs contains assumptions and/or
other factors (such as transfers of an unknown waste type into the tank) that may impact
HTCE data. Because of uncertainty of waste volumes, poor sample recovery in cores 64 and
65, and the assumption that the sludge density is the same as the saltcake density, the HTCE
values have not been validated and should be used with caution.
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Table 5-5. Comparison of Historical Tank Content Estimate' with 1994 through 1996
Analytical Results for Tank 241-BY-106.2

Aluminum 29,010 31,000
Bismuth <1,860° 5,440
Calcium 1,470 2,670
Chromium 895 1,430
Iron 1,300 5,450
Nickel 4,410 1,180
Sodium 1.99E+05 1.62E+05

Total organic carbon

Chloride 2,060° 2,680
Nitrate 3.29E+05° 2.28E+05
Nitrite 32,100° 43,700
Phosphate 13,600° 7,030
Sulfate 11,300° 11,400

Cs
2357240 0.09974 0.093
St 116 69.9
Notes:
'Agnew et al. (1996a)
2Bell (1996b)
3Overall mean from Table 4-2 saltcake results only; anions were not ed on sludge sampl

“Overall mean from Table 4-3 sludge results only.
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Comparing the HTCE with the most recent analytical values produced varied results; yet
most analytes compared quite favorably. The largest disparity was found with the Bi and Ni
values. BYSItCk is not expected to contain much Bi and it is believed that Agnew et al.
(1996a) has overestimated the Bi concentration of ferrocyanide sludge. The measured Ni
results may be biased since only one sludge sample was obtained from the three cores taken.

Further comparisons can be made qualitatively between the HTCE predictions and most
recent analytical results. The HTCE predicts the ferrocyanide sludge will contain higher
concentrations of iron, nickel, and cesium when compared to the BYSItCk layer. The results
in Appendix A show sludge concentrations for iron, nickel, and cesium are indeed higher.

5.5 EVALUATION OF PROGRAM REQUIREMENTS

The 1994-1996 core sampling events were governed by five DQOs. All three core samples
were governed by the safety screening and ferrocyanide DQOs (Dukelow et al. 1995,
Meacham et al. 1994, 1995) and the organic test plan (Meacham 1995). Furthermore, core
64 was governed by the waste compatibility DQO (Carothers 1994) and core 121 was
governed by the organic and historical DQOs (Turner et al. 1996, Simpson and McCain
1995).

Each DQO contains requirements pertinent to a primary issue regarding tank waste. The
safety screening DQO lists requirements for examining the waste in each Hanford Site
underground waste tank to identify safety problems and to evaluate the tank for placement on
a Watch List. The waste compatibility DQO identifies potential safety and operational
problems that could be encountered when combining waste from two sources. The
ferrocyanide DQO addresses the issues of ferrocyanide aging, sampling requirements, and
tank classification, and the analyses necessary to characterize specific tanks. The organic
complexant DQO lists the tanks which, as determined from historic records, could contain
organic complexants, and the safety implications of the organic compounds and moisture
content of the waste. The organic test plan examines the flammability potential of tanks
containing entrained organic solvents. The historical DQO provides a way to increase the
usefulness of historical data by identifying waste types and the analytes that characterize
those waste types. The data gathered in accordance with the historical DQO also provide
error estimates for the historical data. The generic in-tank health and safety DQO directs the
sampling of various vapors that exist or potentially exist in the tank headspace and that could
present a flammability or toxicity problem.

The primary issues discussed above were integrated by the TCP or SAP into a list of
required analytical tests and their respective limits. Several issues overlap; e.g., the safety
screening DQO requirement for the analysis of energetics by DSC is shared by the
ferrocyanide and organic complexant DQOs and the organic test plan. Table 5-6 lists the
applicable safety issues, decision variables and thresholds, and the mean analytical result
from the 1994-1996 core sampling event for the safety screening DQO. The following
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paragraphs will discuss each issue as identified in the DQOs, the analyses performed to
evaluate those issues, and the analytical results from the 1994-1996 core sampling events.

Table 5-6. Decision Variables and Criteria for the Safety Screening, Organic, and
Ferrocyanide Data Quality Objectives, and the Organic Test Plan. (2 sheets)

Total fuel content | Safety Screening 480 J/g! 1 sample exceeded
Organic 280 1/g' limit: High value =
-1,360)/g
Complexant
Organic test plan | -1,200 J/g*
Ferrocyanide -480 J/gt
Total Organic Organic 30,000 pg C/g! High mean from sludge
Carbon complexant = 32,500 ug C/g
Organic test plan | 45,000 pg C/g'
Weight percent Organic 17 weight percent 25.5 wt% (saltcake)
water complexant 37.3 wt% (sludge)

Organic test plan

0.022 [fuel (in J/g)
-1,200 J/g] or 20 wt%

Ferrocyanide

0.022 [fuel (in J/g) -
1200 J/gP

Total alpha activity

Safety screening

Core 121: 36.0 uCi/g’
Cores 64/65: 41 uCilg*

0.00945 xCilg
(saltcake)
0.253 uCi/g (sludge)
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Table 5-6. Decision Variables and Criteria for the Safety Screening, Organic, and
Ferrocyanide Data Quality Objectives, and the Organic Test Plan. (2 sheets)

BIUOpy Safety screening |41 uCi/g 0.0996 uCi/g
Flammable gas Safety screening | 25% of LFL 0% of LFL
Notes:

'Dry-weight basis

*Cores 64 and 65 were analyzed under Rev. 1 of the ferrocyanide DQO (Meacham 1994), where the
moisture limit was 4/3 (wt% fuel - 8 wt% fuel). Because core 121 was analyzed under Rev. 2 of the
ferrocyanide DQO (Meacham et al. 1995), all cores are evaluated under Rev. 2 for the purpose of
this tank characterization report.

*Although the actual decision criterion listed in the DQO was 1 g/L, total alpha was measured in
uCi/g rather than g/L. To convert the notification limit for total alpha into the same units as the
laboratory, it was assumed that all alpha decay originated from *Pu. Using the specific activity of
Pu (0.0615 Ci/g), and a measured density of 1.71 g/mL, the decision criterion for core 121 may be
converted to 36.0 uCi/g as shown:

lgy( 1L, 1 mL 00615 Ci)(lo‘ BCi, _ 615 uCi
L’ 10° mL density g 1g 1Ci density g

*The notification limit of 41 uCi/g for total alpha for core 64 and 65 is listed in Bell (1995a)

5.5.1 Tank 241-BY-106 Heat Load

A factor in assessing tank safety is the heat generation from radioactive decay and the
resulting potential temperature increase of the waste. The heat value was calculated using
the data from the 1994-1996 sampling effort (Bell 1996¢) to be 6,490 W (22,200 Btu/hr).
The HTCE estimate of heat load was 3,910 W (13,400 Btu/hr), and the estimate by
Kummerer (1994) is 2,960 W (10,100 Btu/hr). All of these estimates are well below the
11,700-W (40,000-Btu/hr) threshold differentiating high-heat from low-heat tanks (Bergmann
1991). The concentrations and projected inventories of the two primary contributors to tank
heat load are presented in Table 5-7. Because an upper temperature limit has been exhibited
(Section 2.4.3), it may be concluded that any heat generated from radioactive sources
throughout the year is dissipated.
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Table 5-7. Tank 241-BY-106 Projected Heat Load.

3Cs 106 (saltcake) 6.88E+05 (total) 3,250
508 (sludge)

891508y 4.08 (saltcake) 4.84E+05 (total) 3,240
763 (sludge)

Total 6,490

5.5.2 Safety Screening Evaluation

Data criteria identified in the safety screening DQO were used to assess the safety of the
waste in tank 241-BY-106. The requirement that vertical profiles of the waste be obtained
from at least two widely spaced risers was not met (Section 5.1.1). The three primary safety
analyses required by the safety screening DQO include DSC to evaluate the fuel content,
total alpha activity to measure criticality, and determination of the lower flammability limit
of the gases in the tank headspace. For each of the required analyses, a notification
threshold was established by the DQO which, if exceeded, may warrant further investigation
to assure the safety of the tank.

The safety screening DQO has established a notification limit of -480 J/g (dry weight basis)
as determined by DSC. Several exothermic reactions were noted; none exceeded the
-480-J/g limit except the sludge sample from segment 13 of core 65. All drainable liquid
samples exhibited exothermic properties. The saltcake samples from segments 2, 3, 4, and 8
of core 64 displayed exothermic behavior. The saltcake from segment 13 of core 65 showed
no exothermic reactions. The sample, duplicate, and triplicate results from the core 65
sludge exceeded the safety screening notification limit, exhibiting dry weight enthalpy
changes of -667, -1,360, and -672.1 J/g. Total organic carbon was analyzed as a secondary
analyte as a consequence of the high DSC results on the studge. The mean TOC result for
the sludge, on a dry weight basis, was 32,500 ug C/g, which is slightly above the DQO limit
of 30,000 ng C/g. The moisture content of the sludge was measured by TGA, exhibiting
37.3 weight percent water.

The potential for criticality can be assessed from the total alpha activity data. The safety
screening notification limit is 1 g/L (Dukelow et al. 1995). Because total alpha activity is
measured in uCi/g, the 1 g/L threshold is equivalent to 36.0 uCi/g for the solids (Bell 1996a)
based on a measured core 121 density of 1.71 g/mL. The total alpha activity mean for the
saltcake was 0.00945 uCi/g, and 0.253 uCi/g for the sludge. Both results were well below
the SAP and the TCP limits.
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For tank headspace flammability, the requirement is that any flammable gas present must be
< 25 percent of the LFL. The analytical result was O percent of the LFL (see
Section 4.1.3).

In conclusion, no analytical results indicate that tank 241-BY-106 is unsafe. There is
adequate moisture in the one (sludge) sample that exceeded the safety screening DQO
energetics notification limit to mediate a propagating reaction. However, the poor sample
recovery in segments 12 and 13 of core 64 and 65, and the incomplete sampling of core 121,
preclude the tank from being declared safe.

5.5.3 Organic Complexant Evaluation

Regarding the organic complexant DQO, the optimum number of waste profiles required is
based on information such as historical sampling or prior sampling activities. If specific
information is not available, two vertical profiles will be obtained from widely spaced risers.
Tank 241-BY-106 was evaluated in accordance with this DQO because the tank was
identified as possibly containing > 3 weight percent TOC by a review of waste transfer
records (Turner et al. 1996). The primary analyses required by this DQO are DSC, TGA,
and a TOC analysis to estimate the contribution of TOC to the total fuel content. The one
sludge sample obtained did contain TOC at a level greater than 3%.

The organic test plan supplements the safety screening and organic DQO, although the
notification limits are less stringent. It attempts to confirm tank fuel content models through
resolution of three safety issues: organic solvent fires, organic complexant condensed phase
propagating reactions, and ferrocyanide propagating reactions. Required analyses include
DSC, TGA, and TOC analysis.

5.5.4 Waste Compatibility Evaluation

In accordance with the waste compatibility DQO (Carothers 1994), core 64 from

tank 241-BY-106 was analyzed to assess the safety and operational implications of
commingling the wastes in the tank and the double-shell tank systems. Safety considerations
include criticality, flammable gas generation and accumulation, energetics, corrosion and
leakage. Operational considerations include plugged pipelines and equipment, TRU
segregation, complexant waste segregation, and heat load limits of the receiving tank. Not
all of the safety and operational considerations were within the scope of this report, notably
the potential chemical reactivity of the waste in a variety of different situations, and the
tendency of the waste to plug piping and equipment. Table 5-8 presents the analyses used to
evaluate the waste in terms of the safety and operational considerations that are within the
scope of this report. The primary decision variable, the notification limit, and the analytical
results from the 1994/1995 core sampling event are listed for each safety or operational
issue. All listed analyses and evaluations were well within the notification limits imposed by
the waste compatibility DQO.
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Table 5-8. Decision Variables and Criteria for the Waste
Compatibility Data Quality Objective.

Criticality A Py + 1.077E-10 * |Less than detection
(U-gross) > 0.013 g/L | limit
(> 0.7995 uCi/mL)!

Flammable gas Specific gravity > 1.30 1.34
Ferrocyanide/organics | Total fuel content | Exothermic reactions Absolute value of
< 177 °C (350 °F), exotherm/endotherm
absolute value of <1

exotherm/endotherm >1
(No notification

required)
Corrosion and leakage | [NO;] > 341,000 pug/mL 1.10E+05 ug/mL
[OH] < 171 or > 135,000 35,800 ug/mL
[NO,] ug/mL 78,100 ug/mL
< 506 or > 252,000

pug/mL

TRU segregation TRU elements [Z20py], [Z*Pu],
[>'Am], [U total], limit
[#¥*Cm], [*"'Np] total
concentration > 0.1
uCilg

Complexant Measured by selected analyte concentration, or by performing a

segregation boildown test in the laborato

eat generation < 20, ,490 W (22,200
rate from Btu/hr) Btu/hr)
radioactive decay

Note:
'Although the actual decision criterion listed in the waste compatibility DQO (Carothers 1994) was
0.013 g/L,, total alpha was measured in uCi/g rather than g/L. To convert the notification limit for
total alpha into the same units as the laboratory used, it was assumed that all alpha activity originated

from ®*Pu. Using the specific activity of 2°Pu (0.0615 Ci/g), the decision criterion may be converted
to 0.7995 uCi/ml as shown:

. 5 .
(0.013 g) 1L 0.0615 Ci) | 10 pg = 0.7995 E.
L 10° mL lg 1G mL
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The < 0.013 g/L notification limit for criticality is based on the mean concentration of
239240py plus 1.077E-10 times the mean gross uranium result. Because the analytical results
for the 1994-1995 core sampling event were reported in units of uCi/mL, the limit was
converted to those units by using the method described in Note 1 of Table 5-8. The
analytical mean for 2*Pu was well below the notification limit. Flammable gases may
accumulate in wastes with high specific gravity (>1.30). The mean specific gravity for the
1694-1995 core samples was 1.34. Transfers may be allowed with a specific gravity of the
source > 1.3, provided that the specific gravity of the commingled wastes is < 1.41. The
limit for energetics is an exotherm/endotherm ratio < 1 for all reactions below 168 °C
(335 °F). Note that this is not a notification limit. The limits for corrosion protection as
stated in the waste compatibility DQO are based on the receiving tank temperature and the
concentrations of the corrosion-inhibiting chemicals which are added to the waste. The limits
as stated in Table 5-8 apply to tanks with operating temperatures of < 75 °C (167 °F).

Operations issues are based on the policy of segregating TRU and complexant wastes,
avoiding excess heat in the tanks, and ensuring pumpability of the source waste to the
receiving tank. The total concentration of TRU elements can be calculated by converting the
values to a per-weight basis from the per-volume basis by dividing the analytical result for
each radionuclide by the mean drainable liquid specific gravity, and summing the per-weight
results. The total can then be compared to the 0.1 uCi/g [100 nCi/g] standard for
segregating TRU waste from non-TRU. In the case of tank 241-BY-106, all applicable
results were less than the detection limit. The waste is non-TRU. The heat load was
calculated as shown in Table 5-7.

5.5.5 Ferrocyanide Evaluation

Tank 241-BY-106 received ferrocyanide scavenging waste from 221-U Plant from the first
quarter of 1955 through the first quarter of 1957. As a primary receiver of ferrocyanide
waste, the tank was subject to the requirements of revision 1 of the ferrocyanide DQO
(Meacham et al. 1994). Although the sampling of core 65 (the only one to contain sludge)
was governed by revision 1 of the ferrocyanide DQO (Meacham et al. 1994), revision 2 has
been used to perform the ferrocyanide evaluation (Meacham et al. 1995). The primary
analyses required by the ferrocyanide DQO include DSC, TGA, and measurements of the
cyanide, nickel, and total organic carbon concentrations. All tanks have been removed from
the Ferrocyanide Watch List principally because analysis of all ferrocyanide tanks sampled to
date show that the ferrocyanide fuel has degraded to a safe level.

The following discussion will provide the evidence of ferrocyanide aging and will support the
removal of tank 241-BY-106 (and all other ferrocyanide tanks) from the Ferrocyanide Watch
List. The ferrocyanide evaluation was performed only on the sludge results.

5.5.5.1 Nickel and Cyanide Results. The concentrations of nickel and cyanide are
considerations of the ferrocyanide DQO. The nickel results from the sludge were well above
the 8,000-ug/g DQO limit. Nickel results above this limit are indicative of ferrocyanide
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waste; the analytical results confirmed expectations that the sludge contained ferrocyanide
waste. However, the cyanide result (150 ug/g dry) was much lower than the 39,000 ug/g
DQO limit (Meacham et al. 1995). The evidence shows that the waste was ferrocyanide
sludge, but the cyanide has degraded to a small fraction of its original content.

5.5.5.2 Sludge Energetics. As shown below, the high energetics observed in the sludge
sample may be accounted for by the TOC content rather than by cyanide. Results from the
DSC analysis that exceeded the safety screening notification limit of -480 J/g (from the
sludge sample from core 65 segment 13) were compared to the energy equivalents of the
cyanide and TOC analytical results for that segment. The cyanide and TOC values were
converted to a dry weight basis by dividing the wet weight results by the solid fraction of
segment 13, core 65 (1 - 0.373). The cyanide fuel content was assumed to exist as disodium
nickel ferrocyanide (Na,NiFe(CN)s). The cyanide analytical result (dry weight) was
converted to the weight percent of the assumed species by the following equation:

1 1 Na,NiF
NaFCN v - (100 ON) ; (Lumol Q) (1 pmel NP

26 pg CN 6 pmol CN
316.5 iFe(C! - 003
. Na,Ni
ke a2N e(CN) x lg x 100 wt%
1 pmol Na,NiFe(CN), 1x 10% pug

The calculated weight percent ferrocyanide was converted to the energy equivalent
ferrocyanide (in J/g) using the following equation.

-6,000 J/g Na,NiFe(CN),
100 weight%

0.0304% Na,NiFe(CN), * ( = -1.83 Jfg.

The energy equivalent conversion for TOC (based on a sodium acetate average energetics
standard) is calculated by converting the analytical results from pg/g to weight percent
(dividing by 10,000). The equation (Meacham et al. 1995) is:

[ -1,200 J/g

25% TOC = - :
= TOCJ + 325% TOC = -867 Jg
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The energetics contribution from cyanide is negligible compared to the contribution from
TOC. The sum of the energy equivalent values for cyanide (-1.83 J/g) and TOC (-867 J/g)
is approximately equal to the average of the exotherms observed in the sludge (-901 J/g).
Thus, virtually all the energetics are accounted for by the TOC.

5.5.5.3 Moisture Content. The TGA notification limit listed in the ferrocyanide DQO is as
follows:

weight percent water > 0.022 [fuel (-J/g) - 1200 J/g].

Using this equation and the highest exotherm observed (-1,360 J/g), the minimum water
content required in the sample with DSC results above the notification limit was 3.5 percent.
The 37.3 percent result was well above that limit.

5.5.5.4 Ferrocyanide Degradation. Recent aging studies of ferrocyanide waste show that
the combined effects of temperature, radiation, and pH during 38 years or more of storage
would have destroyed most of the ferrocyanide originally added to the tanks (Babad

et al. 1993; Lilga et al. 1993, 1994, 1995 and 1996). This prediction has been confirmed by
the tank samples analyzed to date.

In order to measure the extent of ferrocyanide degradation over time, estimates of the total
amount of Na,NiFe(CN), originally present in the tank and recent analytical cyanide
concentrations are needed. According to Borsheim and Simpson (1991), 14,000 kg of
Na,NiFe(CN), was expected to remain in the tank at the end of the ferrocyanide waste
transfer activity in 1957. This number is reasonably close to the Na,NiFe(CN), inventory of
12,800 kg calculated based on the HTCE concentration for Fe(CN)¢* of 0.0167 M, the
HTCE density value of 1.58 g/mL, and the HTCE total mass for the waste of 3.84E+06 kg.
It should be noted that any comparison between current analytical data to estimates of
Na,NiFe(CN), originally found in the tank should be based only on the mean analytical
values from segment 13 of core 65 because that was the only sample of ferrocyanide waste
acquired in the 1994-1996 sampling effort.

Another method of estimating the amount of Na,NiFe(CN); originally present in the tank
would be to assume that all the nickel currently found in the tank originated from
Na,NiFe(CN)s. The mean nickel concentration based on segment 13 of core 65 was 29,500
pg/g. If all the nickel originated from Na,NiFe(CN), then the observed nickel concentration
indicates that 159,000 ug/g of Na,NiFe(CN), [89,870 kg of Na,NiFe(CN), based on the
HTCE density value of 1.58 g/mL and sludge volume from Hanlon (1996)] existed in the
tank before degradation. This number is vastly different from the ones from the HTCE and
Borsheim and Simpson (1991). It suggests that the sludge sample obtained may not be
representative of the ferrocyanide sludge, at least with respect to nickel. Another possibility
is that the nickel results were biased high when the fusion dissolution was performed in a
nickel crucible. Dissolution in a zirconium crucible had been requested.
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Estimation of the amount of degradation of Na,NiFe(CN), based on the current concentration
of cyanide uses the range of values from the Borsheim and Simpson model and the HTCE
(12,800 kg-14,000 kg). The recent total cyanide analytical mean from segment 13 of core 65
is 93.9 ug/g (57.8 kg of cyanide) which is equivalent to 117 kg of Na,NiFe(CN);. Thus, it
appears that over 99 percent [(117 kg/12,800 kg)*100] of the ferrocyanide complex has
decomposed.

In conclusion, further sampling of tank 241-BY-106 to evaluate the ferrocyanide issue is not
necessary because: 1) the tank has been removed from the Ferrocyanide Watch List
(Kinzer 1996); 2) the cyanide data clearly show that the ferrocyanide originally present has
nearly completely degraded; 3) the energetics observed in the sludge are attributable to the
TOC content and not ferrocyanide; and 4) adequate moisture is available to mediate an
exothermic reaction between any remaining ferrocyanide and oxidant.

5.5.6 Historical Evaluation

In addition to the safety screening DQO, core 121 was analyzed in accordance with the
historical DQO (Simpson and McCain 1995). This DQO strives to quantify the errors
associated with the tank waste composition predictions based on waste transaction history and
waste type compositions. The DQO identifies key components for certain waste types.

Tank 241-BY-106 was not selected as a priority tank for historical evaluation, but it is an
acceptable alternate tank for tanks 241-BY-104, BY-105, and BY-110 (Simpson and

McCain 1995). The first step in the evaluation is to compare the analytical results with
DQO-defined concentration levels for a selected number of analytes. This comparison
ensures the predicted waste type is in the tank and at the predicted location within the waste
matrix. If the analytical results are > 10 percent of the DQO levels (ratio of 0.1), the waste
type and layer identification are considered acceptable (Simpson and McCain 1995).

Because ferrocyanide sludge is predicted to comprise approximately the bottom 1 m (36 in.)
of waste in the tank (Agnew et al. 1995a), most of segment 12 and all of segment 13 of
core 121 should be completely composed of this waste type. However, these segments were
not obtained during the 1995-1996 sampling event because of hard waste, as discussed in
Section 3.1.2. All segments of core 121 were composed of saltcake, with some drainable
liquids. Segment 13 of core 65 contained some sludge waste. The six studge analytes of
concern came from segment 13 of core 65. Tables 5-9 and 5-10 compare the concentration
levels for ferrocyanide and saltcake to the historical DQO.
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Table 5-9. Tank 241-BY-106 Historical Model Evaluation for BY Saltcake.'

Sodium 165,000 257,000 (fusion) yes
218,000 (acid)

Aluminum 18,600 14,800 (fusion) yes
12,600 (acid)

Moisture 35.9% 17.09 wt% yes

Nitrate 266,000 425,000 yes

Sulfate 33,732 13,100 yes

Note:

'Bell (1996b)
*Simpson and McCain (1995)
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Table 5-10. Tank 241-BY-106 Historical Model Evaluation for Ferrocyanide Waste.!

Saltcake  [Sodium 60,000 - 257,000 (fusion) yes
150,000 218,000 (acid)
Bismuth > 25,000 < 1,930 (fusion) no
< 47.70 (acid)
Nickel > 4,000 < 386.0 (fusion) no
37.55 (acid)
Moisture 28-81 wt% 17.09 wt% yes
BCs > 8 uCilg 69.10 uCi/g yes
%Sr > 4 uCilg 6.29 uCi/g no
Sludge Sodium 60,000 - 130,000 (fusion)® yes
150,000
Bismuth > 25,000 not available -
Nickel > 4,000 29,500 (fusion)® yes
Moisture 28 - 81 wt%  |37.31 wt% yes
s |> 8 uCilg  |507.5 pCilg® ves
St > 4 uCilg 763.0 uCi/g? yes
Notes:

‘Bell (1996b)
Simpson and McCain (1995)
*Sludge was only recovered from the lower half of segment 13 of core 65.

“Results from sludge collected from segment 13 of core 65.

Data in Tables 5-9 and 5-10 show that the saltcake in tank 241-BY-106 is consistent with the
waste type BYSItCk per the historical modeling DQO. As expected, the saltcake is not
consistent with the ferrocyanide waste type because it does not contain adequate amounts of
Bi, Ni, or Sr-90. Sludge was only recovered from the lower half of segment 13 from

core 65; however, the analyses of concern are consistent with the ferrocyanide waste type.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Tank 241-BY-106 was core sampled November 1994 through January 1995 and

December 1995 through January 1996. Three core samples were taken to satisfy the
requirements of the Tank Safety Screening Data Quality Objective (Dukelow et al. 1995),
Data Quality Objectives for the Waste Compatibility Program (Carothers 1994), Data
Requirements for the Ferrocyanide Safety Issue Developed through the Data Quality
Objective Process (Meacham et al. 1994 and 1995), Data Quality Objective to Support
Resolution of the Organic Complexant Safety Issue (Turner et al. 1996), Historical Model
Evaluation Data Requirements (Simpson and McCain 1995), and Test Plan for Samples From
Hanford Waste Tanks 241-BY-103, BY-104, BY-105, BY-106, BY-108, BY-110, TY-103,
U-105, U-107, U-108, and U-109 (Meacham 1995). The first two core samples (64 and 65)
were acquired and analyzed in accordance with the Tank 241-BY-106 Tank Characterization
Plan (Schreiber 1994 and Schreiber 1995). The third core sample (121) was obtained and
analyzed in accordance with Tank 241-BY-106 Rotary Core Sampling and Analysis Plan
(Bell 1996¢). Vapor samples were obtained in 1994 as required in Data Quality Objectives
Jor Generic In-Tank Health and Safety Issue Resolution (Osborne et al. 1994),

Tank 241-BY-106 entered service during the second quarter of 1953 when it received
first-cycle decontamination waste. Most of this waste was sluiced from the tank during
1953. The tank then received ferrocyanide scavenged waste from 1955 to 1957 and PUREX
cladding waste supernatant intermittently from 1961 to 1967. The addition of the
ferrocyanide waste led to placement on the Ferrocyanide Watch List. The tank has an
operating capacity of 2,870 kL (758 kgal), and presently contains a total of 2,430 kL

(642 kgal) of waste (Hanlon 1996). Of this total, 360 kL (95 kgal) are sludge, and 2,070 kL
(547 kgal) are saltcake.

6.1 SAFETY SCREENING EVALUATION

The requirement that vertical profiles of the waste be obtained from at least two widely
spaced risers was not met (Section 5.1.1). Of the three primary safety screening analyses,
none exceeded the safety screening DQO limit except the DSC results from the core 65
sludge sample. Total organic carbon was analyzed as a secondary analyte as a consequence
of the high DSC results on the sludge. The mean TOC result for the sludge, on a dry weight
basis, was 32,500 ug C/g, which is slightly above the DQO limit of 30,000 ug C/g. The
moisture content of the sludge was measured by TGA, exhibiting 37.3 weight percent water.

In conclusion, no analytical results indicate that tank 241-BY-106 is unsafe. There is
adequate moisture in the one (sludge) sample that exceeded the safety screening DQO
energetics notification limit to mediate a propagating reaction. However, the poor sample
recovery in segments 12 and 13 of core 64 and 65, and the incomplete sampling of core 121,
preclude the tank from being declared safe.
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6.2 ORGANIC COMPLEXANT EVALUATION

Tank 241-BY-106 was evaluated in accordance with this DQO because the tank was
identified as possibly containing greater than 3 weight percent TOC by a review of waste
transfer records (Turner et al. 1996). The primary analyses required by this DQO are DSC,
TGA, and a TOC analysis to estimate the contribution of TOC to the total fuel content. The
one sludge sample obtained did contain TOC at a level greater than 3 percent. However, as
indicated above with the safety screening DQO, there appears to be adequate moisture in the
sludge to mediate a propagating reaction.

6.3 FERROCYANIDE EVALUATION

All tanks have been removed from the Ferrocyanide Watch List (Kinzer 1996 and Cowan
1996) principally because analysis of all ferrocyanide tanks sampled to date shows that the
ferrocyanide fuel has degraded to a safe level. The data collected from tank 241-BY-106
support this conclusion.

The concentrations of nickel and cyanide are considerations of the ferrocyanide DQO. The
nickel results from the sludge were well above the 8,000-ug/g DQO limit. Nickel results
above this limit are indicative of ferrocyanide waste; the analytical results confirmed
expectations that the sludge contained ferrocyanide waste. However, the cyanide result
(150 pg/g dry) was much lower than the 39,000-xg/g DQO limit (Meacham et al. 1995).
The evidence shows that the waste was ferrocyanide sludge, but the cyanide has degraded to
a small fraction of its original content. Furthermore, the high energetics observed in the
sludge sample may be accounted for by the TOC content rather than by cyanide

(Section 5.5.5.2). The energetics not accounted for by TOC may be due to organic
compounds present, but not oxidized and quantified in the TOC analytical method.

The TGA notification limit for moisture was calculated to be 3.53 percent. The 37.3 percent
result was well above that limit.

Estimation of the amount of degradation of Na,NiFe(CN)¢ based on the current concentration
of cyanide uses the range of values from Borsheim and Simpson (1991) and the HTCE
(12,800 kg-14,000 kg). The recent total cyanide analytical mean from segment 13 of core 65
is 93.9 ug/g (57.8 kg of cyanide) which is equivalent to 117 kg of Na,NiFe(CN),. Thus, it
appears that over 99 percent [(117 kg/12,800 kg)*100] of the ferrocyanide complex has
decomposed.

6-2



WHC-SD-WM-ER-616 Rev. 0

6.4 WASTE COMPATIBILITY EVALUATION

Core 64 from tank 241-BY-106 was analyzed to assess the safety and operational implications
of commingling the wastes in the tank and the double-shell tank systems. All listed analyses
and evaluations were well within the notification limits imposed by the waste compatibility
DQO even though the specific gravity was in excess of 1.3. The compatibility DQO allows
for a waste transfer if calculations show that the comingled waste would have a specific
gravity less than 1.3.

6.5 HISTORICAL EVALUATION

Core 121 was analyzed in accordance with the historical DQO (Simpson and McCain 1995).
The data show that the salicake in tank 241-BY-106 is consistent with the waste type
BYSItCk per the historical modeling DQO. As expected, the saltcake is not consistent with
the ferrocyanide waste type because it does not contain adequate amounts of Bi, Ni, or
Sr-90. Sludge was only recovered from the lower half of segment 13 from core 65;
however, the analyses are consistent with the ferrocyanide waste type.

6.6 CONCLUSION

The analytical results do not indicate that the tank is unsafe. However, the sampling
requirements of the safety screening DQO were not met because two complete vertical
profiles were not acquired. Additional sampling may be necessary to satisfy the safety
screening DQO. This decision is currently under review by the Data Review Committee.

Further sampling of tank 241-BY-106 to evaluate the ferrocyanide issue is not necessary
because: 1) the tank has been removed from the Ferrocyanide Watch List; 2) the cyanide
data clearly show that the ferrocyanide originally present has nearly completely degraded;
3) the energetics observed in the sludge are attributable to the TOC content and not
ferrocyanide; and 4) adequate moisture is available to mediate an exothermic reaction
between any remaining ferrocyanide and oxidant.
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APPENDIX A

ANALYTICAL RESULTS SINGLE-SHELL TANK 241-BY-106

A.1 INTRODUCTION

Appendix A shows the chemical and radiological characteristics of tank 241-BY-106 in table
form and in terms of the specific concentrations of metals, ions, radionuclides, total carbon,
physical properties, and organic compounds.

The data table for each analyte lists the following: laboratory sample identification, sample
origin (core/segment/subsegment), an original and duplicate result for each sample, a sample
mean, a simple mean for the tank in which all cores and segments are weighted equally, a
relative standard deviation, and a projected tank inventory for the particular analyte using the
mean and the appropriate conversion factors. The data are listed in standard notation for
values greater than 0.001 and less than 100,000. Values outside these limits are listed in
scientific notation.

The tables are numbered A-1 through A-67. A description of the units and symbols used in
the analyte tables and the references used in compiling the analytical data are found in the
List of Terms and Section 7.0.

A.2 ANALYTE TABLE DESCRIPTION

The Sample Number column lists the laboratory sample from which the analyte was
measured. For information on sampling rationale, locations, and descriptions of sampling
events, see Section 3.0.

Column two describes the core and segment from which each sample was derived. The first
number listed is the core number. It is followed by a colon and segment number.

Column three contains the name of the segment portion from which the sample was taken:
half segment, drainable liquid (DL), or composite.

The Result and Duplicate columns are self-explanatory. The Sample Mean column is the
average of the result and duplicate values. All values, including those below the detection
level (indicated by the less than symbol, <), were averaged. If both sample values were
nondetected, the mean is expressed as a nondetected value.
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The result and duplicate values were originally reported to higher significant figures than
shown in the tables. The means were calculated by the laboratory, in a consistent manner,
using the original data. The means may appear to have been rounded up in some cases and
rounded down in others. However, this is because the analytical results are shown in the
tables to only three significant figures, not because the means were incorrectly calculated.

Analytical values for drainable liquids, reported by the laboratory in ug/mL, were converted
to units of ug/g for calculating the overall means for those analytes for which results for both
solid and liquid phases were reported. A specific gravity of 1.34 was used for the
conversion.

The tank (or analyte concentration) means for the waste in tank 241-BY-106 were calculated
as follows:

The overall tank (or analyte concentration) mean was calculated by generating a simple
average of all segments of the three cores. This is referred to as the overall mean in
Appendix A.

The relative standard deviation (RSD) of the mean (in percent) is 100 times the standard
deviation of the mean divided by the tank mean. This is referred to as RSD (mean) in the
Appendix A tables. Relative standard deviations of the mean were not computed for analytes
that had at least 50 percent nondetected values. The standard deviation of the mean was
estimated using a hierarchical statistical model fit to the data (Jensen and Liebetrau 1988),
and used all data available for a given analyte.

The projected inventory is the product of the tank (or analyte concentration) mean, the
volume of tank waste (2,070 kL of saltcake and 360 kL of sludge), the density of the waste,
and the appropriate conversion factors.

The four quality control (QC) parameters assessed on the tank 241-BY-106 samples were
standards, spikes, duplicates, and blanks. The QC results for cores 64, 65, and 121 were
summarized in Section 5.1.2. More specific information is provided with each of the
following appendix tables. Sample and duplicate pairs in which any of the QC parameters
were outside their specified limits are footnoted in column 6 witha 1, 2, 3, 4, 5, or 6 as
follows:

"a" indicates the standard recovery was below the QC limit.
"b" indicates the standard recovery was above the QC limit.
"¢" indicates the spike recovery was below the QC limit.
"d" indicates the spike recovery was above the QC limit.
"e" indicates the RPD was outside the QC limits.

"f" indicates there was some blank contamination.
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The primary analyte results, and secondary analyte results required by the primary analyte
results, were evaluated in accordance with the sampling and analysis plan (Bell 1996a). All
other analytes were evaluated in accordance with the Hanford Analytical Services Quality
Assurance Plan (DOE 1995).
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APPENDIX B

SINGLE-SHELL TANK 241-BY-106
HYDROSTATIC HEAD FLUID CONTAMINATION
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APPENDIX C

SINGLE-SHELL TANK 241-BY-106
1994 VAPOR SAMPLING RESULTS
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Table C-3. Tentatively Identified Organic Compounds Reported by PNNL. (2 sheets)

1 Propene 115-07-1 1.04 0.18
2 Propane 74-98-6 0.68 0.14
3 Propane 74-98-6 0.06 0.01
4 Cyclopropane 75-19-4 0.17 0.04
5 2-Methylpropane 75-28-5 0.56 0.24
6 2-Methylpropene 115-11-7 0.73 0.27
7 n-Butane 106-97-8 0.86 0.35
8 2-Butene 107-01-7 0.16 0.07
9 Ethanol 64-17-5 0.11 --

10 C4 Alkene N/A 0.09 0.04
11 Acetone 67-64-1 0.88 0.46
12 C5 Alkane N/A 0.40 0.24
13 1-Pentene 109-67-1 0.25 0.11
14 n-Pentane 109-66-0 0.75 0.44
15 C5 Alkene' N/A 0.06 -

16 C6 Alkene' N/A 0.08 -

17 1-Pentanol! 71-41-0 0.07 -~

18 2-Methylpentane 107-83-5 0.71 0.06
19 Butanal 123-72-8 0.17 0.04
20 2-Butanone (MEK) 78-93-3 0.17 0.03
21 3-Methylpentane 96-14-0 0.14 0.01
22 1-Hexene 592-41-6 0.15 0.02
23 n-Hexane 110-54-3 0.54 0.08
24 Tetrahydrofuran 109-99-9 0.17 0.02
25 2-Methyl-1-pentene 763-29-1 0.07 0.01
26 1-Butanol 71-36-3 0.99 0.13
27 2-Pentanone 107-87-9 0.13 0.02
28 C7 Alkane N/A 0.24 0.05
29 1-Heptene 592-76-7 0.06 0.01
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Table C-3. Tentatively Identified Organic Compounds Reported by PNNL. (2 sheets)

30 n-Heptane 142-82-5 0.33 0.04
31 C7 Alkene N/A 0.06 0.01
32 C8 Alkane N/A 0.12 0.02
33 Hexanal' 66-25-1 0.07 -

34 n-Octane 111-65-9 0.11 0.02
35 2-Butoxyethanol' 111-76-2 0.06 -

36 C10 Alkane N/A 0.06 0.01
37 C10 Alkane! N/A 0.05 --

38 Phenol! 108-95-2 0.05 --

39 : C11 Alkane' N/A 0.05 -

40 n-Undecane 1120-21-4 0.06 0.00
41 n-Dodecane 112-70-3 0.09 0.01
42 C12 Alkane N/A 0.07 0.01
43 Benzothiazole! 95-16-9 0.06 -

(impurity)

44 C7 Cyclohexane' N/A 0.06 --

45 C13 Alkane N/A 0.06 0.01
46 n-Tridecane 629-50-5 0.09 0.01
47 C13 Alkane N/A 0.06 0.01
48 C13 Alkane N/A 0.06 0.01
Notes:

CAS Chemical Abstract Service

N/A = not applicable

Detected in only one sample.
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Table C-4. Tentatively Identified Organic Compounds Reported by ORNL.
(12 sheets)

107-01-7
2 1-Propene, 2-methyl- 115-11-7 0.040
3 1-Propene, 2-methyl- 115-11-7 0.125
4 1Propene, 2-methyl- 115-11-7 0.035
5 1-Butene, 3-methyl- 563-45-1 0.053
6 Methyl ether 115-10-6 0.133
7 Butane, 2-methyl- 78-78-4 0.298
8 Methane, trichlorofluoro- 75-69-4 0.265
9 1-Pentene 109-67-1 0.297
10 1-Butyne and others 107-00-6 0.004
11 Propane, 2-methyl- 75-28-5 1.685
12 Furan 110-00-9 0.028
13 1,3-Pentadiene, (E)- and 2004-70-8 0.017
C5-Alkene
14 2-Propanol 67-63-0 0.276
15 2-Pentene, (Z)- 627-20-3 0.016
16 Cyclopentane 287-92-3 0.076
17 Cyclopropane, 1630-94-0 0.026
1,1-dimethyl-
18 1-Pentyne and C4-alkene 627-19-0 0.018
19 1,3-Pentadiene, (Z)- 504-60-9 0.027
20 Butane, 2,2-dimethyl- 75-83-2 0.005
21 2-Propenenitrile and others | 107-13-1 0.007
22 1-Pentene, 4-methyl- 691-37-2 0.109
23 Cyclopentane 287-92-3 0.048
24 Pentane, 2-methyl- 107-83-5 0.699
25 C3-cyclopropane N/A 0.045
26 2,3-Dihydrofuran N/A 0.035
27 Cyclopropane, propyl- 2415-72-7 0.004
28 1-Butene 106-98-9 0.005
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Table C-4. Tentatively Identified Organic Compounds Reported by ORNL.
(12 sheets)

29 Pentane, 3-methyl- 96-14-0 0.152
30 Propanenitrile 107-12-0 0.006
31 1-Pentene, 2-methyl- 763-29-1 0.068
32 Cé6-alkene N/A 0.169
33 3-Buten-2-one 78-94-4 0.036
34 2-Butanone 78-93-3 0.212
35 2-Hexene, (Z)- 7688-21-3 0.023
36 2-Pentene, 4-methyl-, (E)- |674-76-0 0.029
37 Alkanol N/A 0.032
38 Cyclopropane, propyl- 2415-72-7 0.116
39 Cé6-alkene N/A 0.025
40 Cyclopentane, methyl- 96-37-7 0.096
41 Alkenol N/A 0.158
42 Furan, tetrahydro- 109-99-9 0.302
43 1,3-Butadiene, 513-81-5 0.048
2,3-dimethyl-
44 1,4-Hexadiene 592-45-0 0.033
45 1H-Pyrrole and others 109-97-7 0.008
46 Mixture N/A 0.007
47 1-Hexene, 5-methyl- 3524-73-0 0.028
48 2-Butenal 4170-30-3 0.015
49 Furan, 2,5-dihydro- 1708-29-8 0.029
50 3-Butenenitrile 109-75-1 0.016
51 Hexane, 2-methyl- 591-76-4 0.044
52 1-Hexene, 3,4-dimethyl- 16745-94-1 0.003
53 Pentane, 2,3-dimethyl- 565-59-3 0.001
54 Furan, 2-propyl- 4229-91-8 0.340
55 Cyclopentane, 2532-58-3 0.002
1,3-dimethyl-, cis-
56 C3-Cyclopentane N/A 0.002
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Table C-4. Tentatively Identified Organic Compounds Reported by ORNL.
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enone

58 Cyclopentane, 2452-99-5

1,2-dimethyl-
59 C2-cyclopentane N/A 0.066
60 2-Pentanol 6032-29-7 0.009
61 2-Heptene, (E)- 14686-13-6 0.005
62 2-Pentanone, 4-methyl- 108-10-1 0.010
63 2-Heptene 592778 0.001
64 Cyclohexane, methyl- 108-87-2 0.041
65 1-Hexene, 2-methyl- 6094-02-6 0.001
66 Hexane, 2,4-dimethyl- 589-43-5 0.001
67 C7-alkene N/A 0.010
68 2-Pentanol, 2-methyl- 590-36-3 0.013
69 C6-Alkenone N/A 0.001
70 C8-Alkene N/A 0.002
71 2-Pentanone, 4-methyl- 108-10-1 0.010
72 Alkane N/A 0.006
73 Mixture N/A 0.001
74 Mixture N/A 0.005
75 Cyclopropane, 74663-91-5 0.015

1-heptyl-2methyl-
76 C8-Alkene N/A 0.001
77 Pentane, 3-ethyl-2-methyl- | 609-26-7 0.024
78 Heptane, 3-methyl- 589-81-1 0.055
79 1-Octen-3-one 4312-99-6 0.017
80 Cyclohexane, 638-04-0 0.007

1,3-dimethyl-, cis-
81 C2-cyclohexane N/A 0.001
82 1,4-Hexadiene, 4-methyl- 1116-90-1 0.001

and others
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Table C-4. Tentatively Identified Organic Compounds Reported by ORNL.
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589-38-8 0.016
84 1-Hexene, 4,5-dimethyl- 16106-59-5 0.001
85 Hexanal 66-25-1 0.010
86 Formamide, 6281-96-5 0.007
N-(2-methylpropyl)-
87 Alkanol N/A 0.003
88 1-Pentanol, 5-methoxy- 4799-62-6 0.003
89 Cyclopentane, 4516-69-2 0.005
1,1,3-trimethyl-
90 Hexanal 66-25-1 0.003
91 Ethene, tetrachloro- 127-18-4 0.023
92 Acetic acid, butyl ester 123-86-4 0.007
93 Hexamethylcyclotrisiloxane |541-05-9 0.006
94 Pyridine, 4-methyl- 108-89-4 0.007
95 Nitric acid, butyl ester 928-45-0 0.000
96 Heptane, 2,6-dimethyl- 1072-05-5 0.022
97 2-Pentanol, 2,3-dimethyl- | 4911-70-0 0.005
98 4-Heptenal, (Z)- 6728-31-0 0.002
99 Cyclohexane, ethyl- 1678-91-7 0.011
100 Cyclohexane, 3073-66-3 0.019
1,1,3-trimethyl-
101 Hexane, 3-methoxy- 54658-01-4 0.009
102 7-Octen-2-one 3664-60-6 0.007
103 Cyclobutanone, 28290-01-9 0.011
2,3,3-trimethyl-
104 Cyclohexane, 1839-63-0 0.006
1,3,5-trimethyl-
105 Heptane, 2,3-dimethyl- 3074-71-3 0.012
106 Octane, 2-methyl- 3221-61-2 0.020
107 Nirto-Compound N/A 0.001
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Table C-4. Tentatively Identified Organic Compounds Reported by ORNL.
(12 sheets)

tane, 3-methyl- 2216-33-3 ' 0.024

109 Benzene, 1,3-dimethyl- 108-38-3 0.020

110 4-Octen-3-one 14129-48-7 0.001

111 Cyclohexane, 1678-97-3 0.001
1,2,3-trimethyl-

112 Alkane N/A 0.015

113 C3-cyclohexane and others | N/A 0.004

114 Acetamide, N,N-dimethyl- | 127-19-5 0.001
and others

115 3-Heptanone 106-35-4 0.028

116 Styrene 100-42-5 0.005

117 Benzene, 1,4-dimethyl- 106-42-3 0.008

118 Heptanal 111-71-7 0.007

119 Cyclohexane, 50876-31-8 0.001
1,1,3,5-tetramethyl-, trans-

20 C3-Cyclohexane N/A 0.001

121 Cyclohexane, 4926-78-7 0.004
1-ethyl-4-methyl-, cis

122 C7-alkanone N/A 0.005

123 Mixture N/A 0.002

124 Cyclopropene, 50915-91-8 0.016
1-butyle-2-ethyl-

125 Cyclohexanol, 3-methyl- 591-23-1 0.001
and others

126 2-Heptanol, 2-methyl- 625-25-2 0.003

127 Octane, 2,6-dimethyl- 2051-30-1 0.022

128 Cyclohexane, 696-29-7 0.002
(1-methylethyl)-

129 Pyridine, 3,5-dimethyl- and |591-22-0 0.004
others

130 Furan and others 110-00-9 0.001
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131 Heptane, 3-ethyl-2-methyl- | 14676-29-0 0.006
132 Mixture N/A 0.003
133 2-Heptanone, 6-methyl- 928-68-7 0.031
134 Benzene, propyl- 103-65-1 0.003
135 Nonane, 4-methyl- 17301-94-9 0.012
136 1,1,2,3-tetramethyl- N/A 0.024
cyclohexane A '
137 Alkenol N/A 0.034
138 Alkene N/A 0.010
139 C3-cyclohexene N/A 0.003
140 3-Pentene-2-ol and others 1569-50-2 0.002
141 4-Octanone and others 589-63-9 0.002
142 Cyclopentane, 29053-04-1 0.006
1-methyl-3-
(2-methylpropyl)-
143 C3-Cyclohexene N/A 0.001
144 Cyclohexane, 6069-98-3 0.006
1-methyl-4-(-methylethyl)-,
cis-
145 Phenol 108-95-2 0.010
146 Cyclotetrasiloxane, 556-67-2 0.024
octamethyl-
147 Butanoic acid, butyl ester 109-21-7 0.005
148 Decane 124-18-5 0.049
149 4-Nonene, 5-methyl- 15918-07-7 0.001
150 (Z2)-2,3,4,5-tetramethyl-3- [ N/A 0.005
hexene
151 C5-cyclopentane N/A 0.002
152 C4-Cyclohexane N/A 0.001
153 Cyclopentane, 1-methyl-3- |29053-04-1 0.004

(2-methylpropyl)-
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Heptane, 2,3, 6-trimethyi 4032-93-3 0.004
155 3-Hexane, 692-47-7 0.006
2,2,5,5-tetramethyl-, (A)-
and others
156 Nonane, 2,6-dimethyl- 17302-28-2 0.034
157 Cyclohexanol, 4631-98-5 0.004
4-(1,1,3,3-tetramethylbutyl)
158 1-Hexanol, 2-ethyl 104-76-7 0.001
159 Undecane 1120-21-4 0.005
160 Cyclohexane, 7058-01-7 0.014
(1-methylpropyl)-
161 Cyclopentane, 61142-68-5 0.001
1-hexyl-3-methyl-
162 1,1,2,3-Tetramethyl- N/A 0.001
cyclohexane A
163 C5-cyclohexane N/A 0.004
164 C4-cyclohexane N/A 0.008
165 1-Undecene 821-95-4 0.001
166 Mixture N/A 0.001
167 Cyclohexanone, 16519-68-9 0.001
2,6-diethyl-
168 1,1-dimethyl-2-propylcyclo- | N/A 0.017
hexane
169 Decane, 4-methyl- 2847-72-5 0.006
170 Decane, 2,6,7-trimethyl- 62108-25-2 0.016
171 Naphthalene, decahydro-, 493-02-7 0.024
trans-
172 Mixture N/A 0.001
173 Ethanone, 1-phenyl- 98-86-2 0.010
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174 1-Naphthalenol, 30951-17-8 0.007
decahydro-4a-methyl-8-
methylene-2-(1-met) and

others
175 C5-cyclohexane N/A 0.007
176 Cyclohexane, 61141-79-5 0.005

1,2-diethyl-1-methyl-Zinc,
bis[2-(1,1-dimethylethyl)-3,
3-dimethylcyclopro

177 C5-cyclohexane N/A 0.016
178 2-Nonanone 821-55-6 0.004
179 C6-cyclohexane N/A 0.005
180 Undecane 1120-21-4 0.071
181 5-Undecene 4941-53-1 0.005
182 Cl11-alkene N/A 0.006
183 Cyclopropane, octyl- 1472-09-9 0.004
184 Undecane, 5-methyl- 1632-70-8 0.012
185 Cyclohexene, 1-pentyl- 15232-85-6 0.006
186 Naphthalene, 2958-76-1 0.030
decahydro-2-methyl-
187 C6-Alkenyl-cyclopentane N/A 0.001
188 5-Dodecene, (Z)- 7206-28-2 0.006
189 Benzoic acid, 3789-85-3 0.004

2-[(trimethylsilyl)oxyl-,
trimethylsilyl ester

190 Cyclohexane, pentyl- 4292-92-6 0.014

191 Naphthalene, 2958-76-1 0.025
decahydro-2-methyl-

192 Decane, 2,4-dimethyl- 2801-84-5 0.003

193 6-Methylundecane 17302-33-9 0.023

194 Undecane, 4-methyl- 2980-69-0 0.012

195 Undecane, 2-methyl- 7045-71-8 0.019
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Cé6-cyclohexane N/A

197 Undecane, 3-,methyl- 1002-43-3 0.009

198 2-Cyclohexen-1-one, 17622-46-7 0.003
4-ethyl-3,4-dimethyl-

199 2-Propyl-1,1,3-trimethyl- | N/A 0.005
cyclohexane

200 Naphthalene, 1008-80-6 0.007
decahydro-2,3-dimethyl-

201 Decane, 2,3,6-drimethyl- | 62238-12-4 0.007

202 Mixture N/A 0.001

203 Cyclohexane, 54411-02-8 0.002
1,-methyl-3-pentyl-

204 Cyclopentane, 32281-85-9 0.006
2-isopropyl-1,3-dimethyl-

205 Naphthalene, 1750-51-2 0.001
decahydro-1,6-dimethyl-

206 Cyclohexane, 4923-77-7 0.016
1-ethyl-2-methyl-, cis-

207 Undecane, 2,6-dimethyl- 17301-23-4 0.027

208 C2-Decahydronaphthalene | N/A 0.005

209 Undecane, 4,8-dimethyl- 17301-33-6 0.006

210 C2-Decahydronaphthalene | N/A 0.003

211 Naphthalene, 66552-62-3 0.010
decahydro-1,5-dimethyl-

212 4-Nonene, 5-butyl- 7367-38-6 0.019

213 (E,E)(3S,88),3,8-dimethyl- |N/A 0.015
deca~-4,6-diene

214 C7-Cyclohexane N/A 0.002

215 Naphthalene, 1750-51-2 0.001
decahydro-1,6-dimethyl-

216 C7-Cyclohexane N/A 0.009

217 Undecane, 2,10-dimethyl- | 17301-27-8 0.019
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218 Tridecane, 7-methyl 26730-14-3 0.049
219 Cyclohexane, 61141-80-8 0.007
1,2-diethyl-3-methyl-
220 2(3H)-Benzofuranone, 16778-26-0 0.010
3a,4,5,6-tetrahydro-3a,6,6-
trimethyl-
221 6-Tridecane, 7-methyl- 24949-42-6 0.022
222 Phenol, 98-54-4 0.004
4-(1,1-dimethylethyl)- and
others
223 Cyclohexane, 74810-42-7 0.002
(2-ethyl-1-methyl-1-butenyl)
-2-Decyne
224 Undecane, 6-ethyl- 17312-60-6 0.001
225 Dodecane, 2,5-dimethyl- 56292-65-0 0.010
226 C8-Cyclohexane N/A 0.004
227 C8-Cyclohexane N/A 0.006
228 7-Tetradecene 10374-74-0 0.004
229 2-Octylfuran N/A 0.006
230 Cyclohexane, octyl- 1795-15-9 0.012
231 Tridecane, 4-methyl- 26730-12-1 0.005
232 Tridecane, 2-methyl- 1560-969 0.006
233 Cl-acridine and others N/A 0.021
234 Dodecane, 3891-98-3 0.061
2,6,10-trimethyl-
235 Tetradecane 629-59-4 0.045
236 Tridecane, 4,8-dimethyl- 55030-62-1 0.012
237 1,1,2,3-tetramethyl N/A 0.019
cyclohexane A
238 Cyclopentane, 4737-43-3 0.007
(1-methylbutyl)-
Cylotetracosane
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239 Cyclohexane, 50876-32-9 0.001
1,1,3,5-tetramethyl-, cis-
240 1-Pentadecene 13360-61-7 0.001
241 Alkane N/A 0.001
242 C16-Alkane N/A 0.006
243 Dodecane, 55045-07-3 0.012
2-methyl-8-propyl-
244 Dodecane, 55045-07-3 0.045
2-methyl-8-propyl-decane,
5-propyl-
245 Pentadecane, 2-methyl- 1560-93-6 0.003
246 Alkane N/A 0.004
247 3-tert-butyl-4-methoxphenol | 88-32-4 0.000
248 Phenol, 25013-16-5 0.001
(1,1-dimethylethyl)-4-
methoxy-
249 7-Hexadecene, (Z)- 35507-09-6 0.010
250 Pentadecane 629-62-9 0.043
251 3,4-Undecadiene-2, 52588-78-0 0.000
10-dione, 6,6-dimethyl-
252 C9-Cyclohexane N/A 0.000
253 Tridecane, 2-methyl- 1560-96-9 0.005
254 Alkane N/A 0.004
255 Alkane N/A 0.005
256 Alkane N/A 0.000
257 Hexadecane, 3-methyl- 6418-43-5 0.001
258 5-Undecanone, 2-methyl- | 50639-02-6 0.001
259 Hexadecane 544-76-3 0.015
260 1,2-Benzenedicarboxylic 84-66-2 0.038
acid, diethy! ester
261 Pentadecane, N/A 0.006
2,6,10-dimethyl-
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262 1-Hexadecanol 36653-82-4 0.003
263 Heptadecane 629-78-7 0.003
264 Pentadecane, 1921-70-6 0.004
2,6,10,14-tetramethyl-
265 Alkane N/A 0.004
266 1,1°-Biphenyl, 2,2’-diethyl- | 13049-35-9 0.000
267 Tetradecanoic acid 544-63-8 0.008
268 Benzenesulfonamide, 3622-84-2 0.034
N-butyl-
269 Pentadecanoic acid 1002-84-2 0.002
270 1-Hexadecanol 36653-82-4 0.003
271 Alkene and others N/A 0.004
272 Hexadecanoic acid 57-10-3 0.013
273 Phthalate N/A 0.001
274 Hexadecanoic acid 57-10-3 0.003
Notes:
CAS Chemical Abstract Service

N/A = not applicable

'Average includes samples with zero concentration.
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APPENDIX D

SINGLE-SHELL TANK 241-BY-106
HISTORICAL SAMPLING

D.0 HISTORICAL SAMPLING

Historically, waste samples have been analyzed in an effort to characterize the composition
of the waste within tank 241-BY-106. Data have been compiled for samples obtained from
three sampling events from the 1970s and 1990. The data were obtained from internal letters
and memoranda from Westinghouse Hanford Company and Atlantic Richfield Hanford
Company.

D.1 Description of the 1971 Sampling Event

A sample analysis report dated October 14, 1971 (Buckingham 1972) provided no description
of the technique or procedure used to obtain the sample. Also, no data were provided on the
riser used or the sampling depth. The sample was a liquid and was most likely a dip sample.

D.1.1 Sample Handling and Analysis

The sample was heated to a temperature of 80 to 90 °C (176 to 194 °F) to dissolve any
solids. Approximately 30 mL of the solution were transferred to a jacketed centrifuge cone.
The temperature of the solution was adjusted by means of a thermostated circulating water
bath. The solution was agitated with a mechanical stirrer as it came to the desired
temperatures for analysis. After allowing the solids to settle, a 1-mL sample was withdrawn
and immediately diluted in 10 mL of water. The analyses were run on the diluted sample
with the results multiplied by 11. Results are presented in Table D-1.
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Table D-1. Analysis of 1971 Supernatant Liquid.*

Vol. % Solid 19.6 13.2 5.2 0.0 -
SpG 1.453 1.484 1.484 1.478 -
Na 12.2 11.7 12.4 12.1 M
Al 2.00 2.00 2.22 1.79 M
NOy 1.00 1.08 1.00 1.00 M
NOy 2.79 2.86 3.73 4.17 M
Co> 0.97 0.9 0.55 0.65 M
oks 0.016 0.005 0.013 0.013 M

¥Cs 3.30E+05 |3.30E+05 |3.20E+05 |3.23E+05
34Cg 3.44E+03 [3.50E+03 |3.26E+03 |3.28E+03 | uCi/L
Notes:

'Buckingham (1972)

M = molarity

SpG = specific gravitiy

D-4
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D.2 Description of the 1972 Sampling Event

Two dip samples were taken from tank 241-BY-106 to determine if the waste was forming
any layers (Buckingham 1972). One sample was taken near the waste surface (#7395), and
the other taken from a depth of 10.3 m (33 ft 10 in.) from ground level (#7394). A
description of the technique or procedure used to obtain the samples and the riser from which
the samples were taken were not available.

D.2.1 Sample Handling and Analysis
Procedures were not available on the analysis of the two samples. The sample results

indicated there were no layers within the waste since both samples were nearly identical in
composition. Results are presented in Table D-2.

Table D-2. Analyses of 1972 Tank 241-BY-106 Samples.’

H,0 - 53.20% |- 53.20

Na 9.85 16% 10.32 16.80 M

Al 2.58 4.90% 2.37 4.50 M

NO, 1.11 3.60% 1.13 3.70 M

NOy 2.89 12.70% 2.62 12 M

OH 3.95 4.70% 3.81 4.60 M

Total - 95.1% - 94.80 -
3.37E+405 | - 3.37E+05 |- uCi/L

B4Cs 3.30E+03 | --- 3.17E+03 | --- uCi/L

Note:

'Buckingham (1972)

M = molarity
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D.3 Description of the 1990 Sampling Event

Ten supernatant samples were taken from the BY and C Tank Farms in 1990; one of samples
was obtained from tank 241-BY-106 and referenced by the shipping number R 8042 and lab
number R 8083 (Edrington 1991a). The methods and riser used to obtain the sample and
sampling depth were not available.

D.3.1 Sample Handling and Analysis

No procedures were available for the analysis of the liquid sample. Analytical results are
presented in Table D-3.

Table D-3. 1990 Supernate Sample Analyses.! (3 sheets)

pH 13.5 -

SpG 1.46 -

Na 210,000 210,000 ppm
Al 43,000 43,000 ppm
K 8,400 7,900 ppm
Ce 1,200 980 ppm
Pb * % * K ppm
Cr 590 560 ppm
Bi 460 400 ppm
Si 420 360 ppm
Mg 230 30 ppm
Ta 200 - ppm
Zr 160 130 ppm
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Table D-3. 1990 Supernate Sample Analyses

! (3 sheets)

Sn 140 ppm
Mo 120 110 ppm
Ag 80 ** ppm
Fe 78 82 ppm
Ni 73 - ppm
Cu 73 58 ppm
Ti 49 -- ppm
Ba 32 25 ppm
Cd Ak *ok ppm
Ca 20 22 ppm
Sr 15 12 ppm
Li - 36 ppm
As 2.0 0.02 mg/L
Se 0.35 0.40 mg/L
Hg sk ook ppm
NO, 97,000 92,000 ppm
NO; 173,000 181,000 ppm
OH 0.29 0.28 ppm
SO, 48,000 45,000 ppm
PO, <201 xok ppm
F * * ppm
Cl * * ppm
OH 2.9 2.9 M
TOC 3.16 3.04 g/L Carbon
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Table D-3. 1990 Supernate Sample Analyses.! (3 sheets)

Total Alpha 1.6 1.8

Total Beta 0.47 3.9 CilL
GEA: 'Cs 311,000 310,000 uCi/L
0Py e o uCi/L
PAm wox o 4Ci/L
%S¢ 110 130 uCi/L
I Tc 60 110 wCi/L
Notes:

'Edrington (1991a)
*Samples were filtered. This invalidated F and Cl data.
**Less than detection limits

8
»
U

gamma energy analysis
= molarity

ppm = parts per million

S, = specific gravity
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Project Title/Work Order EDT No. EDT-617547
Tank Characterization Report for Single-Shell Tank 241-BY-106. ECN No. N/A
WHC-SD-WM-ER-616, Rev. 0
Text Text Only Attach./ EDT/ECN
Name MSIN [ With All Appendix Only
Attach. Only
ONSITE
Boeing Computer Services of Richland
B. G. Lauzon R1-08 X
Department of Energy - Richland Operations
J. F. Thompson S7-54 X
W. S. Liou S7-54 X
N. W, Willis S7-54 X
ICF-Kaiser Hanford Company
R. L. Newell $3-09 X
Pacific Northwest Laboratory
N. G. Colton K3-75 X
J. R. Gormsen K7-28 X
S. A. Hartley K5-12 X
J. G. HiTl K7-94 X
G. J. Lumetta p7-25 X
. F. Noonan K9-81 X
Westinghouse Hanford Company
H. Babad S7-14 X
D. A. Barnes R1-80 X
K. E. Bell R2-12 X
G. R. Bloom H5-61 X
W. L. Cowley A3-37 X
L. A Diaz T6-06 X
G. L. Dunford A2-34 X
E. J. Fberlein R2-12 X
D. B. Engelman L6-37 X
J. S. Garfield H5-49 X
J. D. Guberski R1-51 X
D. L. Herting T76-09 X
D. C. Hetzer S6-31 X
B. A. Higley H5-27 X
G. Jansen H6-33 X
G. D. Johnson S7-15 X
T.J. Kelley S7-21 X
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Date 09/05/96

Project Title/Work Order

Tank Characterization Report for Single-Shell Tank 241-BY-106,

WHC-SD-WM-ER-616, Rev. 0

EDT No. EDT-617547

ECN No. N/A

Text Text Only

Attach./ EDT/ECN

Name MSIN | With Ail Appendix Only
Attach. Only

Westinahouse Hanford Company continued

N. W. Kirch R2-11 X
J. E. Meacham S7-15 X
W. C. Miller R1-56 X
C. T. Narquis T6-16 X
D. E. Place H5-27 X
D. A. Reynolds R2-11 X
L. M. Sasaki R2-12 X
L. W. Shelton, Jr. H5-49 X
B. C. Simpson R2-12 X
G. L. Troyer T6-50 X
L. R. Webb T6-06 X
K. A. White S5-13 X
Central Files A3-88 X
EDMC H6-08 X
ERC (Environmental Resource Center) R1-51 X
TCRC (10) R2-12 X
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