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EXECUTIVE SUMMARY

This characterization report summarizes information on the historical uses, current status,
and sampling and analysis results of waste stored in single-shell tank 241-U-107 and the
results of the February 1995 vapor sampling event, This TepOrt supports requirements of the

Hanford Federal Fucility Agreement and Consent Order, Milestone M-44-09 (Ecology et al.

1996).

Tank 241-U-107 is in the 200 West Area U Tank Farm on the Hanford Site. The tank is the
first in a cascade series of three tanks that end with tanks 241-U-108 and 241-U-109. The
tank went into service in 1948, receiving metal waste from T Plant. Transfers continued

- until the third quarter of 1949 when the entire cascade was filled. No further transfers
occurred until the third quarter of 1953 when the tank contents were pumped to

tank 241-U-109 for uranium recovery. During its long service life, the tank has received
waste from T Plant, REDOX, N-Reactor, Pacific Northwest National Laboratory, and
several other tanks. Currently, the tank is out of service, categorized as sound,'and contains
double-shell shurry feed. Partial intrusion prevention was completed in December 1982, It

is on the Organics and Hydrogen/Flammable Gas Watch Lists.

The tank has an operating capacity of 2,010 Ki (530 kgal) and presently contains an
estimated 1,537 K1 (406 kgal) of waste, The total amount is estimated to be composed of
117 KL (31 kgal) of supernate, 57 kL (15 kgal) of sludge, and 1,363 kL (360 kgal) of

saltcake (Hanlon 1996). Table ES-1 and Figure ES-1 describe tank 241-U-107 and it status.
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nk 241-U-107.

e

Table ES-1. Description and Status of Ta

Type Single-shell
Constructed 1943 to 1944
In service 1948
Diameter 22.9 m (75.0 fr)
Operating depth ) 5.2 m (17 ft)
Capacity 2,010 KL (530 kgal)
Bottom shape Dish
Ventilation ’

Passive

Waste classification Double-shell slurry feed

Total waste volume 1,537 kL (406 kgal)
Supernatant volume (April 30, 1996)! 117 kKL (31 kgal)
Sludge volume 57 kKL (15 kgal)
Saltcake volume 1,363 KL (360 kgal)
Waste surface level (1981 6 1996) ’ 3.50 m (11.5 ft) to 3.97 m (13 ft)
Temperature (7/87 to 7/96) 17 °C (62 °F) to 32 °C (89 °F)
Integrity Sound

Watch Lists Organic and hydrogen and flammable gas

Cofe sémf)les T o ) : . February and March 1996.
Grab samples April 1995

Vapor samples February 1995
T T ;

November 1980
Partial intrusion prevention December 1982

Out of service

Note:
'The volume has not changed since the time of the core sampling in February and March 1996.

ES-2
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Figure ES-1. Profile of Tank 241-U-107.

\ Thermocouple 'l:ree

N Liquid Observation
Well

1696 Core Sample
{Care 135)

1996 Core Sample
(Core 129)

Cascacle Outlet to
Tank 24¢-U-108

Fump PRt Distribition Pt

1998 Core Sample
{Core 134)

ENRAF Surfacs
Level Gauge

Total Tank Volume: 2,040 kL (530 kgal)
VWaste Volume (Aprif 1996): 1,537 kL (408 kgal) Not to Scale
Sludge Volume (April 1996): 57 kL (15 kgal)
Saltcake Volume (Apsit 1998): 1,363 kL (380 kgal)
Supemate Volume (April 1998): 117 kL (31 kgal)
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Tank 241-U-107 was sampled in February and March 1996 to satisfy the requirements of the
Tank Safety Screening Data Quality Objective (Dukelow et al. 1995), Data Quality
Objectives for Tank Farms Waste Compatibility Program (Fowler 1995), and Data Quality
Objective to Support Resolution of the Organic Complexant Safety Issue (Turner et al. 1995).
This sampling effort involved taking push-mode core samples of tank waste from three risers.
The sampling and analyses were performed in accordance with the Tank 241-U-107 Push
Mode Core Sam‘z?ling and Analysis Plan (Jo 1996¢). All analyses were performed at the
Westinghouse Hanford Company 222-S Laboratory. The headspace gas and vapor samples
were collected and analyzed to satisfy data quality objectives (DQOs) for generic in-tank
health and safety issue resolution (Osborne et al. 1994). This report also summarizes the

results from the February 1995 vapor sampling event. In addition, a grab sample was taken

in April 1995, Results from the grab sampling have been subjected to a waste compatibility

evaluation.

The purpose of the safety screening DQO is to identify unknown safety issues a{ld to evaluate
the tank for placement on a Watch List. To accomplish this, the safety screening DQO
requires a measurement of the total fuel content of the waste by differential scanning
calorimetry (DSC), weight percent water by thermogravimetric analysis (TGA), bulk density
(solids) or specific gravity (liquids), total alpha activity by alpha proportional counting, and a
visual examination of the waste samples for an organic layer (liquids only). The safety
screening DQO also requires the detenﬁination of the flammability of tank headspace gases.
To satisfy this requirement, the flammability of the tank headspace was measured as a

percent of the lower flammability limit (LFL) using a combustible gas meter. The sampling

ES-4
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and analysis plan (SAP) requires analyses for lithium and bromide to check for wash water

contamination of the samples during sampling operations.

The waste compatibility DQO governs the acquisition of analytical data which assist the tank
farm operators in performing nonroutine transfers. The waste compatibility DQO requires
the same analyses as the safety screening DQO and analysis for selected metals by
inductively coupled plasma (ICP) spectroscopy, anions by ion chromatography (IC), pH,

radionuclides, and total carbon.

The organic DQO is used to assess the possibility of an exothermic reaction between
precipitated nitrate or nitrite salts and organic complexants. The organic DQO also requires

Z analyses for DSC and TGA and selected metals by ICP and total organic carbon (TOC).

All analyses performed on tank 241-U-107 except for DSC and TGA, exhibited results well
within the limits imposed by the safety screening and organic DQOs. Two liquid samples
had dry weight DSC exothermic reactions with changes in enthalpy exceeding tl;e safety
screening DQO decision threshold of -480 J/g. The mean result of core 135, segment 1 was
-558.7 J/g, and the mean result of core 135, segment 1R was -537.6 J/g. However, the

weight percent water results for these samples ranged from 47.0 to 52.7, well above the
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organic DQO decision limit of 17 weight percent water. All exothermic results from the
solids were below ihe decision threshold; the largest of the upper limits to one-sided

95 percent confidence intervals on the mean was -467.8 /. g.

For the solid segment portions from the tank, six sample means for weight percent water
were below the organic complexant DQO threshold of 17 percent. However, because no
DSC result violated the limit, secondary analyses were not performed. The DQOs have
established a decision threshold of 30,000 pug C/g for TOC (dry weight basis). After
converting to dry weight, all results were well below the decision threshold. The highest
reported solid resuli was 16,100 g C/g, and the highest reported liquid result was

13,700 ug C/mL. The highest of the upper limit to a one-sided 95 percent confidence

~ iﬁterval on the mean for ail samples was 26,400 ug C/g. The mean total alpha activitj for
solids was 0.102 uCi/g, and the overall mean for liquids was < 0.0108 uCi/mL, well below
the decision limits of 32.7 uCi/g and 61.5 uCi/mL. The upper limit to one-sided 95 percent
confidence intervals on the mean ranged between 0.00240 #Ci/mL and 0.0165 pCi/mL for
liquids and between 0.00320 pCi/g and 1.71 pCi/g for solids. Finally, the high;est recorded
conceniration of flamimable gases in the tank headspace was 4 percent of the LFL, well
below the limit of 25 percent of the LFL. Together, the data do not appear to support

placement of the tank on the Organic Watch List.

Comparisons also were made between the liquid analytical results and the safety and
operational decision thresholds of the waste compatibility DQO (Fowler 1995). All results

satisfied their respective safety criteria and operational analytical requirements. The estimate

ES-6 -
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of the supernate heat load based on analytical data was 189 W (645 Btu/hr), indicating no
waste compatibility concerns. The total tank heat load estimate from radionuclide data was
1,017 W (3,470 Btu/hr). The historical tank content estimate (HTCE) prediction was 2,520
W (8,600 Btu/hr) (Agnew et al. 1996a), and an estimate based on th;: tank headspace
temperature was 1,610 W (5,480 Btu/hr) (Kummerer 1994). The average tank temperature
between July 1987 and July 1996 was 24.7 °C (76.4 °F), the minimum temperature was 17
°C (62 °F), and the maximum temperature was 32 °C (89 °F). The tank has exhibited an
upper temperatu.re extreme in the past, which no longer exhibits, therefore, it may be

concluded that any heat generated from radioactive sources is adequately dissipated.

Because the weight percent water, total alpha, and TOC results met the criteria of the safety
screening and orgeinic D(:Q(’).s;the tank may be considered conditionally safe.- However, the
bottom two to five segments of tank waste were not sampled. As a result, the tank must be
resampled to satisfy the safety screening and organic DQOs.

Table ES-2 shows the results for major analytes and analytes of concern from i996 core
sample and 1995 grab sample. The liquid inventory was calculated by multiplying the
Supernate mean by the Supernate waste volume and dividing by a unit conversion factor

of IE+06. The solid inventory was calculated by multiplying the solid mean by the solid

density and the solid waste volume and dividing by a unit conversion factor of 1E+06. The

total inventory was the sum of liquid and solid inventories.

ES-7
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Table ES-2. Major Analytes and Analytes of Concern,'? (2 sheets)

o

Xl’u;nmum . ‘ 7,620 26.8 23,100 3.5 19,100
Chromium 2,410 36.9 567 35.3 5,270
Phosphorous 2,720 53.1 1,130 3.7 6,000
Potassium 819 16.5 3,150 7.6 2,140
Sodium . 2.01E+05 4.1 2.19E4-05 1.8 4.60E+05
Sulfur 721 . 2,110 . 1,810

B

Chloride 2,320 0 7,900 . 5,930

Hydroxide —— - 26,600 2.9 3,110
Nitrate 4.81E+05 12.4 2.38E+-05 14.0 1.07E+06
Nitrite ‘ 25,100 18.6 96,200 4.3 65,500
Oxalate 3,120 28.5 ° |1,070 47.3 6,860
Phosphate 12,300 39.5 3,830 15.8 26,900

Sulfate

4,490 21.5 6,390 13.4 10,400

Total alpha T 0.0z 386 < 0.0108 wa |22

T s 76.8 194|338 190 |2.06E+05
_ K

.

5

Total inorganic carbon |2,750  [28.7 5,400 12.1 6,570
Total organic carbon 2,070 30.5 4,070 7.9 4,950
ES-8
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able ES-2. Major Analytes and Analytes of Concern. !? (2 sheets)

o

Weight percent water  |22.7% 163  |49.6% 1.6 5.73B+05
Density 1.52 g/mL 4.1 1.43 g/mL 1.5 ——
Note:

n/a = not applicable

Jo 1996b

Esch 1995

3Sum of liquid and solid inventories
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1.0 INTRODUCTION

This tank characterization report provides an overview of single-shell tank 241-U-107 and its
waste contents. It provides estimated concentrations and inventories for waste constituents
based on the latest sampling and analysis activities combined with background tank
information. Tank 241-U-107 was core sampled in February and March 1996 and grab
sampled in April 1995 in accordance with the Tank Safety Screening Data Quality Objective
(Dukelow et al. 1995), Data Quality Objective to Support Resolution of the Organic
Complexant Safety Issue (Turner et al. 1995), and Data Quality Objectives for Tank Farms
Waste Compatibility Program (Fowler 1995). The requirements of the three DQOs are
integrated in the sampling and analysis plan (Jo 1996¢).

Tank 241-U-107 is out of service as are all single-shell tanks. It is categorized as sound and
partial intrusion prevention was completed. For these reasons, the composition of the tank
waste should not change appreciably until pretreatment and retrieval activities begin. The
concentration and inventory values reported reflect the best composition estimates of the
waste based on available analytical data and historical models. This report supports the
requirements of the Hanford Federal Facility Agreement and Consent Order, Milestone
M-44-09 (Ecology et al. 1996).

1.1 PURPOSE

The purpose of this report is to summarize the information about the use and contents of
tank 241-U-107. When possible, this information will be used to assess issues associated
with safety, operational, environmental, and process activities. This report also serves as a
reference for more detailed information about tank 241-U-107.

1.2 SCOPE

The February and March 1996 core sampling event was guided by the requirements of three
DQOs: the safety screening DQO (Dukelow et al. 1995), the organic DQO

(Turner et al. 1995), and the waste compatibility DQO (Fowler 1995), The objective of the
safety screening DQO was to assess tank waste safety and to identify unknown safety issues
associated with the waste. The objective of the organic DQO was to assess the possibility of
an exothermic reaction between precipitated nitrate or nitrite salts and organic complexants.
The waste compatibility DQO addressed issues associated with combining wastes from two or
more sources. The SAP summarized the requirements of the three DQOs and required the
following analyses: DSC (to evaluate fuel level and energetics), TGA (to determine moisture
content), total alpha activity (to determine criticality potential), metals by ICP, anions by IC,

1-1
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alpha proportional counting, beta proportional counting, gamma energy analysis, total
inorganic carbon (TIC), TOC, hydroxide, pH, specific gravity (SpG), and a visual check for
an organic layer. In addition, the tank headspace was sampled for the presence of flammable
gases.
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2.0 HISTORICAL TANK INFORMATION

This section describes tank 241-U-107 and its contents based on historical information. It
discusses the current condition of the tank, tank design, transfer history, and process sources
that contributed to the tank waste, including an estimate of the current contents based on the
process history. The discussion includes information about events that may be related to tank
safety issues, such as potentially hazardous tank contents or off-normal operating
temperatures and 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 used to evaluate the heat generating characteristics of the
waste, )

2.1 TANK STATUS

In April 1996, tank 241-U-107 contained an estimated 1,537 kL (406 kgal) of waste
classified as double-shell slurry feed (Hanlon 1996). The liguid waste volume was estimated
with an automatic ENRAF' surface level gauge, and the solid waste volume was estimated
with a sludge measurement device. The solids volume was updated on December 30, 1983,
Table 2-1 provides estimates of the amounts of various waste phases in the tank.

Table 2-1. Estimated Tank Contents.

coesezoen

Total Waste . 1,537 . 406
Supernatant Liquid : 117 31
Sludge - 57 15
Salteake 1,363 360
Drainable Interstitial Liquid 556 147
Drainable Liquid Remaining 674 178
Pumpable Liquid Remaining 591 156
Note: )
"Hanlon (1996)

'ENRAF® is a registered trademark of the ENRAF Corporation, Houston, Texas.

2-1
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Tank 241-U-107 is out of service as are all single shell tanks. It is categorized as sound with
partial intrusion prevention completed in December 1982. The tank is currently on the
Organics and Hydrogen and Flammable Gas Watch Lists. The tank is passively ventilated
(Hanlon 1996). Al monitoring systems were in compliance with documented standards as of
April 30, 1996 (Hanlon 1996).

2.2 TANK DESIGN AND BACKGROUND

The 241-U Tank Farm was constructed during 1943 and 1944 in the 200 West Area of the
Hanford Site. The farm contains 12 100-series tanks and four 200-series tanks. The 100-
series tanks have a capacity of 2,010 kL. (530 kgal), a diameter of 22.9 m (75.0 ft), and an
operating depth of 5.2 m (17 ft) (Leach and Stahl 1996). Tank 241-U-107, a 100-series
tank, began receiving waste September 1948 (Agnew et al. 1996b). Built according to the
first generation design, the 241-U Tank Farm was designed for nonboiling waste with a
maximum fluid temperature of 104 °C (220 °F). A cascade overflow line 7.5 cm (31in.) in
diameter connects tank 241-U-107, the first in a cascade series of three tanks that

includes 241-U-108 and U-109. Each tank in the cascade series is one foot lower in
¢levation than the preceding tank. The cascade overflow height is approximately 4.9 m
(16 ft) from the tank bottom and 60 cm (2 ft) below the top of the steel liner.

- The tank has a dished bottom with a 1.2 m- (4 ft) radius knuckle. Tank 241-¥-107 was
designed with a primary mild steel liner (ASTM A283 Grade C) and a concrete dome with
risers. The tank is set on a reinforced concrete foundation. The tank and foundation were
waterproofed with a coating of tar and covered by a three-ply, asphalt-impregnated,
waterproofing fabric. The waterproofing was protected by a welded wire-reinforced,
cement-like mixture. Two coats of primer were sprayed on all exposed interior tank surfaces
(Rogers and Danjels 1944). The tank ceiling dome was covered with three applications of
magnesium zinc {luorosilicate wash. Lead flashing was used to protect the joint where the
steel liner meets the concrete dome. Asbestos gaskets were used to seal the risers in the tank
dome. This tank was covered with approximately 2.1 m (7 ft) of overburden.

According the drawings and engineering change notices, tank 241-U-107 has 13 risers. The
risers range in diameter from 10 cm (4 in.) to 1.1 m (3.5 ft). Table 2-2 shows numbers,
diameters, and descriptions of the risers and the inlet, overflow, and spare nozzles.

Figure 2-1 shows the riser configuration. Riser 9 (10 cm [4 in.] in diameter) and risers 2
and 7 (30 cm {1 ft] in diameter) are available for any use (Lipnicki 1996). Riser 10(10 cm
[4 in.] in diameter) is available only for vapor sampling because a Standard Hydrogen
Monitoring System is installed on it. Figure 2-2 is a tank cross section showing the
approximate waste level and a schematic of the tank equipment.
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Table 2-2. Tank 241-U-107 Risers, 1234

T =

g

1 Thermocouple tree
2 30 12 Dip tubes - B-222 observation port, benchmark
3 30 12 Slujcing nozzle, weather covered
4 10 4 Recirculation dip tubes, weather covered
5 10 4 Recirculation dip tubes, weather covered
6 30 12 Sluicing nozzle, weather covered
7 30 12 Observation port
8 10 4 ENRAF® gauge
9 10 4 Sludge measurement port, benchmark
10 10 4 Breather filter
13 30 . 12- - Distribution jet -
18 110 42 Sludge pump, weather covered

B-436 liquid observation well

8 3 Overflow inlet
N2 8 3 Overflow inlet
N3 8 3 Overflow inlet
N4 8 3 Spare
N5 8 3 Overflow outlet to tank 241-U-108
Notes:

!Alstad (1993)

*Tran (1993) .
3Vitro Engineering Corporation (1979)
*ARHCO (1976)
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Figure 2-1. Riser Configuration for Tank 241-U-107.
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Figure 2-2. Tank 241-U-107 Cross-Section,

SLUDGE PUMP BREATHER FILTER
SLUICING NOZZLE RISER OBSERVATION PORT THERMOCOUPLE TREE
RECIRC DIP TUBE ENRAF SLUICING
CONDENSOR Low DISTRIBUTOR NOZZLE RISER
PIT/HATCH\VAY—\ JET RECIRC DIF TUBE

\ 1R19) (R7HR8) (R10Ye1)(R2) (R9)

I A -
l i N 8 T I
®5) (R18 (23) 2.12m [6.95f1)
l LT i (T
U H Beer e [ N1 NZ.N3NAT
] =S A e 'I‘m ll%[% NP NSRS

T

4.04m [13.25¢]

OVERFLOW

0.30m {1.0f1)

22.86m [75.0011] .

TANK VOLUME
2,010 kL.
1530 kgall




WHC-SD-WM-ER-614 Rev. 0

2.3 PROCESS KNOWLEDGE

Section 2.3.1 describes the major transfers into and out of tank 241-U-107. Table 2-3 is a
chronological list of major transfers. Section 2.3.2 contains an estimate of the tank’s
contents based on historical data.

2.3.1 Waste Transfer History

Tank 241-U-107 first received metal waste from T Plant in September 1948 and was full by
December 1948, The waste cascaded from tank 241-U-107 until the third quarter of 1949
when the final tank in the series, 241-U-109, was filled.

No transfers occurred from the third quarter of 1949 to the third quarter of 1953 when tank
contents were transferred to tank 241-U-109 for uranium recovery. The heel was sluiced in
the third quarter of 1953. ‘

Beginning in the second quarter of 1954, tank 241-U-107 again was filled with metal waste
as part of the T Plant active metal cascade campaign. Some waste was cascaded to

tank 241-U-108. The cascade continued until the fourth quarter of 1954, No more transfers
were made until the fourth quarter of 1955 when waste was transferred to tank 241-U-109

- for uranium recovery. The heel remaining in the tank was jet sluiced in the first quarter of
1956. ’

In the third quarter of 1957, tank 241-U-107 received REDOX coating waste supernate from
tank 241-8-107. Similar transfers occurred in the first and second quarters of 1958 and the
second quarter of 1959. There were no further transfers until the third quarter of 1968 when
waste was sent to tank 241-U-108 and received from tank 241-S-107.

Additional supernate was received from tank 241-SX-105 in the first and second® quarters of
1969. Flush water was also received in the second quarter of 1969. Some waste was
transferred to tank 241-U-108 in the second quarter of 1969. In the fourth quarter of 1969,
waste was received from tank 241-S-107, and some of it was sent to tank 241-U-109.,
During first quarter of 1972, waste was sent to tank 241-TX-101.

In the third quarter of 1972, tank 241-U-107 received N-Reactor waste, supernatant waste
from tank 241-T-112, and Pacific Northwest Laboratory waste. Some waste was sent to
tank 241-U-108. In the fourth quarter of 1972, tank 241-U-107 received Pacific Northwest
Laboratory waste and supernatant waste from tank 241-T-112. In the same quarter, waste
was sent to tanks 241-C-104 and 241-U-108. '

In the first and second quarters of 1973, tank 241-U-107 again received N-Reactor waste,

supernatant waste from tank 241-T-112, and Pacific Northwest Laboratory waste. The tank
also received supernatant waste from tank 241-U-110 during the second quarter of 1973, In
the third quarter of 1973, tank 241-U-107 received N-Reactor waste, supernatant waste from
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tank 241-T-103, and Pacific Northwest Laboratory waste. Supernatant waste was sent to
tank 241-C-104 during the first three quarters of 1973. In the fourth quarter of 1973,
tank 241-U-107 received N-Reactor waste, supernatant waste from tanks 241-S-106

and 241-8-107, T Plant decontamination waste, flush water, and Pacific Northwest
Laboratory waste. During this quarter, supernatant waste was sent to tanks 241-C-104
and 241-S-101,

During 1974, tank 241-U-107 received N Reactor waste, T Plant decontamination waste, and
Pacific Northwest Laboratory waste. The tank also received supernatant waste from

tank 241-U-110 during the second quarter. Supernatant waste was sent to tanks 241-S-101
and 241-8-110 during the first quarter, to tank 241-S-110 in the second and third quarters,
and to tank 241-S-107 in the fourth quarter.

In the first quarter of 1975, tank 241-U-107 received T Plant decontamination waste,
laboratory waste from tank 204-4S, Pacific Northwest Laboratory waste, and waste water
from tanks 244-UR-001 and 244-TX-002. Also in this quarter, supernatant waste was sent to
tank 241-S-107. In the second quarter of 1975, tank 241-U-107 received N Reactor waste,
T Plant decontamination waste, Pacific Northwest Laboratory waste, and waste water from
tanks 244-UR-002 and 244-TX-002. In the third quarter of 1975, tank 241-U-107 received
N Reactor waste, T Plant decontamination waste, laboratory waste from 222-S and 204-48,
and Pacific Northwest Laboratory waste. In the fourth quarter of 1975 and the first quarter
- of 1976, tank 241-U-107 received T Plant decontamination waste, laboratory waste from the
222-8 Laboratory, and Pacific Northwest Laboratory waste. Supernatant waste was sent to
tank 241-U-108 during the second, third, and fourth quarters of 1975.

In the first quarter of 1976, tank 241-U-107 received T Plant decontamination waste, Pacific
Northwest Laboratory waste, and laboratory waste from the 222-8 Laboratory. Waste was
set to tank 241-U-108 in this quarter as well. In the second quarter of 1976, tank 241-U-07
received N Reactor waste, T Plant decontamination waste, Pacific Northwest Laboratory
waste, laboratory waste from the 222-S Laboratory, and waste water from catch'

tank 241-TX-302C. Supernatant waste was sent to tank 241-U-103 in this quarter as well..
Tank 241-U-107 received evaporator feed from tank 241-S-102 during the third quarter of
1976 and sent evaporator feed back to tank 241-S-102 in the fourth quarter of 1976,

In the first quarter of 1977, tank 241-U-107 received waste from tank S-102. In the second
and third quarters of 1977, some waste was sent to tank 241-SY-102. In the fourth quarter
of 1977, tank 241-U-107 received waste from tank 241-SY-102.

In the first quarter of 1978, tank 241-U-107 received HNOy/KMnO, solution via 242-S
evaporator and supernatant waste from tank 241-SY-102. In the second quarter of 1978,
tank 241-U-107 received more HN O5/KMnO, and sent supernatant to tank 241-SY-102. In
the third quarter of 1978, tank 241-U-107 received waste from tank 241-SY-102 and sent
waste to tanks 241-U-102 and 241-U-111, In the fourth quarter of 1978, tank 241-U-107
received waste from tank 241-SY-102 and sent waste to tank 241-U-111,




WHC-SD-WM-ER-614 Rev. 0

During 1979, tank 241-U-107 received waste from tank 241-SY-102. Waste from
tank 241-U-107 was sent to tanks 241-SX-101, 241-SX-106, and 241-U-111 during the first
quarter of 1979 and to tank 241-U-111 during the second and third quarters of 1979,

In the first quarter of 1980, tank 241-U-107 received waste from tank 241-SY-102, and
waste was sent to tank 241-SX-101. In the second quarter of 1980, waste was sent to and
received from tank 241-SY-102. In the third quarter of 1980, tank 241-U-107 received
HNO,/KMnO, and tank 241-SY-102 waste. During this quarter, waste was sent to

tanks 241-SY-102 and 241-U-111. In the fourth quarter of 1980, tank 241-U-107 received
HNO3;/KMnO, and 241-SY-102 waste. During this quarter, waste was sent to

tank 241-SY-102. Tank 241-U-107 was removed from service in November 1980.

Table 2-3. Summary of Tank 241-U-107 Waste Input History.!? (2 sheets)

B2

- I.\;Ietal.\.néste from Bi 4 . y

T Plant process 1948 to 1949 (6,019 {1,590
" [Miscellaneous ' . |Flush water 1953 693 183

T Plant Metal waste from BiPO, 1954 6,000 |1,585

process
Miscellaneous Flush water 1955 1,957 517
REDOX coating waste 1957 to 1959,

241-S-107 supernate 1968 ° 3,28‘2 867

241-SX-105 Supernate 1969 2,835 {749

241-5-107 REDOX coating waste 1969 1,071 {283

‘ supernate

Miscellaneous Flush water 1969 220 58

241-T-112 Supernate 1972 to 1973 (3,290 (869

N-Reactor Decontamination waste 1972 to 1973 |3,502 |925

Pacific Northwest :

Laboratory Miscellaneous laboratory waste {1972 to 1973 {2,517 |665

241-T-103, 241-S-106,

241-8-107 Supernate 1973 1,745 [461

241-U-110 " |Supernate 1973 to 1974 |1,261 |333
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Table 2-3, Summary of Tank 241-U-107 Waste Input History.!? (2 sheets)

T-Plant ] 1973 to 1974

Miscellaneous Flush water 1973 to 1974 (140 37
N-Reactor Decontamination waste 1974 to 1975 (4,607 (1,217
Pacific Northwest - 7 Miscellaneous laboratory waste | 1974 to 1975 {2,956 [781
Laboratory

204-S-4 ' ‘ Laboratory waste 1975 201 53
000, 244 TR0, | aste water 1975 212 |es
Miscellaneous Flush water 1975 151 40
T-Plant Decontamination waste 1975 to 1976 2,161 (571
222-S ) | Laboratory waste 1975 to 1976 {386 102
N-Reactor Decontamination waste 1976 57 15
ii%iofiz toNr;rthwest Miscellaneous laboratory waste | 1976 810 214
241-TX-302C Waste water 1976 34 9
241-S-102 Evaporator feed 1976 to 1977 (1,408 (372
241-8Y-102 Supernate 1977 to 1978 |3,838 {1,014
Caustic additions HNO,;/KMnO, 1978 132 35
241-8Y-102 Supernate 1979 to 1980 |11,330 {2,993
Caustic additions HNO,/KMnO, 1980 257 68
Notes:

'Agnew et al. (1996b)

*Waste volumes and types are best estimates based on historical data.
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2.3.2 Historical Estimation of Tank Contents

The following estimate of tank 241-U-107 contents (see Table 2-4) is based on historical
transfer data. The estimates should be used with caution. The historical data used for
estimates are from the Waste Status and Transaction Record Summary for the Northeast
Quadrant (WSTRS) (Agnew et al. 1996b), and the Hanjford Tank Chemical and Radionuclide
Inventories: HDW Model Rev. 3 (Agnew et al. 1996a). Agnew et al. (1996a) contains the
Hanford Defined ‘Waste (HDW) list, the Tank Layer Model (TLM), and the Supernatant
Mixing Model (SMM). The WSTRS is a compilation of available waste transfer and volume
status data. The HDW provides the assumed typical compositions for Hanford Site waste
types. The SMM derives concentrations and volumes for supernatant and evaporator
concentrate wastes. In most cases, the available data are incomplete, reducing the reliability
of the transfer data and the modeling results derived from it. The TLM takes the WSTRS
data, models the waste deposition processes and, using additional data from the HDW (which
may introduce more error), generates an estimate of the tank contents, Thus, these model
predictions can only be considered estimates that require further evaluation using analytical
data,

Based on the TLM, tank 241-U-107 contains a layer of 1,079 XL (285 kgal) of SMMS2
waste, a layer of §3 KL (14 kgal) of SMMT? waste, and a bottom layer of 290 KL (76 kgal)
of Type I REDOX coating waste (CWR1). Figure 2-3 is a graphical representation of the
estimated waste types and volumes for these layers. The SMMS2 layer, analogous to the S2
salt slurry, should contain large amounts of nitrate, sodium, hydroxide, and nitrite.
Additionally, smaller amounts of aluminum, fluoride, chloride, phosphate, sulfate, and
carbonate should be present. The SMMT2 Iayer may not be distinguishable at this level of
analytical resolution. The CWR1 layer should contain large amounts of sodium, aluminum,
and hydroxide. Additionally, smaller amounts of nitrate, nitrite, lead, iron, calcium, and
carbonate should be present.

Figure 2-3. Tank Layer Model for Tank 241-U-107.

1,079 kL [285 kgal] SMMS2
iy I 7 /W//i%/// % Z}/y/f//';{////y////{/ //y///y‘// ]

117 kL {31 kgal] SUPERNATE

\

| 288K (76 kgal CWR1

Waste Volume
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Table 2-4, Tank

=

241-U-107 Historical Inventory Estimate.'? (2 Sheets)

o

Totél v.vésfe“ . 24E¢-T-0 (g?406 kgal)

Heat load 2,520 W (8,600 Btu/hr)

Bulk density 1.59 (g/mL)

Water wt% 34.4

TOC wt% carbon (wet) 0.683

“Na 11.1 “ 1.60E+05 3.91E+05
AP* 3.38 57,300 1.40E+05
Fe?* (total Fe) 0.0371 1,300 3,190
Cr3+ 0.0482 1,570 3,850
Bi** 0.00115 150 368 -

La** 3.79E-05 3.30 8.09

Hg+ 7.71E-04 97.0 238

Zr (as ZrO(OH),) 7.92E-04 45.3 111

Pp** 0.0228 2,970 7,270
Niz* 0.00556 205 501

S+  1.26E-05 0.695 1.70
Mn** 0.00324 112 273

Ca?* 0.0511 1,280 3,140

K+ 0.0464 1,140 2,790

OH- 13.4 1.44E+-05 3.50E+05
NO; 4.42 1.72E+05 4.22E+05
NO, 2.1 60,600 1.48E4-05
co> 0.389 14,700 35,900
PO* 0.0769 4,590 11,200
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Table 2-4. Tank 241-U-107 Historical Inventory Estimate.'? (2 Sheets)

0.204
Si (as Si0;%) 0.0691 1,220 2,980
F 0.0646 770 1,890
cr 0.171 3,810 9,340
citrate® 0.0237 2,810 6,880 ‘
EDTA* 0.0134 2,430 5,940
HEDTA* 0.0252 4,330 10,600
glycolate” 0.0775 3,650 8,930
acetate’ 0.00529 196 480
oxalate” 3.24E-05 1.79 4.39
DBP 0.0158 2,640 6,460
butanol 0.0158 735 1,800
NH, 0.0478 510 1,250
Fe(CN)¢* 0 0 0
Pu — 0.343 14.0 (kg)
U 0.0445 (M) 6,650 (ug/g) 16,300 (kg)
Cs 0.207 130 3.19E+05
Sr 0.0996 62.5 1.53E4-05
Notes:

'Agnew et al. (1996a)

*These estimates should be used with caution.

*Differences appear to exist among the inventory in this column and the inventories calculated

from the two sets of concentrations.
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2.4 SURVEILLANCE DATA

Tank 241-U-107 surveillance consists of liquid and solid surface level measurements and
waste and headspace temperature monitoring inside the tank. These data provide the basis
for determining tank integrity.

Liquid level measurements may indicate if a major leak from a tank exists. Solid surface
level measurements provide information about physical changes and consistency of the solid
layers. Tank 241-U-107 has one liquid observation well in riser 19 that measures interstitial
liquid levels. Drywells around the tank perimeter enable monitoring of increased radiation
caused by leaks.

2.4.1 Surface Level

The surface level of the waste is monitored with an ENRAF® surface level gauge through
riser 8. The allowable deviations from the tank 241-U-107 baseline of 3.64 m (12.9 ft) are a
7.5 cm (3 in.) increase and a 1.3 cm (0.5 in.) decrease over a two week period. According
to the Surveillance Analysis Computer System (SACS) database, the earliest surface level
reading for tank 241-U-107 was in January 1981 when the level was recorded as 3.50 m
(11.5 ft). On June 23, 1996, the surface level obtained from the SACS database was 3.97 m
- (13.1 ft). Figure 2-4 shows-a representation of the tank volume history. -

2.4.2 Drywells

Four drywells have been identified for tank 241-U-107. Drywells 60-07-01 (active prior to
1990, current reading < 200 c/s), 60-07-10 (active prior to 1990, current reading =~ -

> 200 c/s), and 60-07-11 (active prior to 1990, current reading > 200 c¢/s) have or had
readings greater than the 50 ¢/s background radiation, Drywell 60-07-02 has not had
readings greater than the 50 c¢/s background radiation, Although increased activity has been
observed in some drywells, it is not attributed to a leak from tank 241-U-107.

2.4.3 Internal Tank Temperatures

Tank 241-U-107 has one thermocouple tree in riser 1 with 11 thermocouples to monitor the
waste temperature. Elevations are available for all thermocouples. For plots of individual
thermocouple readings, refer to Brevick et al. (1994).

The following temperature data were obtained from the SACS database. From July 1987 to
the present, the mean temperature was 24.7 °C (76.4 °F) with a minimum of 17 °C (62 °F)
and a maximum of 32 °C (89 °F). In 1996, the past year, the mean temperature recorded
was 25.2 °C (77.4 °F) with a minimum of 18.5 °C (65.3 °F) and a maximum of 30.4 °C
(86.8 °F). On June 23, 1996, the low temperature recorded was 21.5 °C (70.7 °F) from
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thermocouple 10; the high temperature recorded was 25.7 °C (78.26 °F) from
thermocouples 2 and 4. Thermocouples 2 and 4 were in the waste, and thermocouple 10 was
in the tank headspace. Figure 2-5 shows the weekly high temperature.

2.4.4 Tank 241-U-107 Photographs

The July 7, 1988, photographic montage of the interior of tank 241-U-107 (Brevick 1994)
shows the waste surface is primarily liquid with a mixture of uniformly dispersed solid
material. A turbine pump, inlet nozzles, and a liquid observation are visible in the left of the
photograph. A thermocouple tree, a recirculating dip tube, and other nozzles are visible in
the background. A Food Instrument Corporation surface level probe contacts the supernate
in the foreground. At the time the photograph was taken, the tank contained approximately
1,537 kI (406 kgal) of waste.
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Figure 2-4. Tank 241-U-107 Level History.
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95

Figure 2-5. Tank 241-U-107 Weekly High Temperature Plot.
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3.0 TANK SAMPLING OVERVIEW

This section describes the February through March 1996 and April 1995 sampling and
analysis events for tank 241-U-107. Push-mode core samples and grab samples were taken
to satisfy the requirements of the tank safety screening DQO (Dukelow et al, 1995), the
organic DQO (Turner et al. 1995), and the waste compatibility DQO (Fowler 1995). The
sampling and analysis were performed in accordance with the Tank 241-U-107 Push Mode
Sampling and Analysis Plan (Jo 1996¢c). For further discussion of the sampling and analysis
procedures refer to the Tank Characterization Reference Guide (DeLorenzo et al. 1994),

Table 3-1 summarizes the sampling mode, applicable DQOs, and sampling and analysis
requirements for the 1996 sampling event.

3.1 DESCRIPTION OF SAMPLING EVENT

Three push-mode core samples were collected from tank 241-U-107 between February 6 and
March 28, 1996. Cores 129, 134, and 135 were obtained from risers 9, 7, and 2,
respectively. Eight segments were to be taken for each core. Because hard surfaces were
encountered at different levels for each core, the cores were three, six and two segments in

* length, respectively: A water solution, spiked with a lithium bromide tracer, ‘was used to
soften the sample when hard surfaces were encountered. The surfaces did not soften on
contact with the wash water; therefore, sample recovery was limited.

Three liquid grab samples were collected on April 11, 1995 from riser 7: sample U-107-1
was analyzed to support the waste compatibility DQO, and the samples U-107-2 and U-107-3
were archived for possible future analysis (Esch 1995).

The flammable gas concentration of the tank headspace was measured according’ to the
requirements of the safety screening DQO. The tank headspace was sampled periodically
through risers 7 and 9 from February 6 through February 21, 1996. Results for total organic
vapor, oxygen, amronia, and the LFL of the flammable gases were obtained.

All analyses were performed by the Westinghouse Hanford Company 222-S Laboratory in
accordance with the referenced SAP (Jo 1996c).

3-1
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Table 3-1. Integrated Data Quality Objective Requirements for Tank 241-U-107.!

Energetics
Moisture content
Total alpha activity
Density
TOC
Anions by IC
Metals by ICP
Visual check for organic layer
(liquid samples only)
Flammable gas

Febx"uary and Sa ety screenihg . emcz;l profiles
March 1996 " | (Dukelow et al. | from two widely
core sampling 1995) spaced risers

YYYYYYYY

A\

Energetics
Moisture content
TIC, TOC
Metals by ICP

Energetics
Moisture content
Specific gravity.
TIC, TOC
Metals by ICP
Anions by IC
Radionuclides
Hydroxide

Ph

Percent solids
Visual check for organic layer

Organic
(Turner et al.
1995)

YyYvyvyy

February and Waste Not specified
March 1996 core | compatibility
sampling (Fowler.1995)
(liquid samples
April 1995 grab | only)
sampling

YYYYYYYYVYYY

Note:
Jo (1996¢)

3.2 SAMPLE HANDLING

All three core samples were received by the Westinghouse Hanford Company 222-S
Laboratory between February 9 and April 2, 1996, Each sample was extruded between
February 13 and April 16, 1996, and analyzed in accordance with the SAP (Jo 1996¢c).

Core 129 was subsampled into half segments, and cores 134 and 135 were subsampled into
segments, half segments, and quarter segments. Drainable liquid (DL) was found in all three
core samples and liner liquid (LL) was recovered from cores 134 and 135.
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Table 3-2 describes the subsampling scheme, mass, drill string dose rate, and visual

characteristics.

DL

Clear light yellow/ g;eex;.

Lower %2 |3.5g Extruded approximately
0.5 in. of crystalline
saltcake. Light yellow.
JIR 7 n/a None n/a
2 1,500 DL 225 mL.  {Dark brown and opaque.
Upper ¥ |75.1 g Extruded approximately
3 in. of solids. Dark
Lower % [37.2 ¢ brown to black,
resembled a wet saltcake,
2R 30 . |n/a None n/a -
3 1,000 Upper % [194.9 ¢ 1Extruded approximately
15 in. of solids. Light
Lower % [179.1 g |brown gray, resembled a
wet saltcake.
3R 300 Upper % [163.2 g  |Extruded approximately
7 in. of solids. Medium
gray, resembled 2
crystalline saltcake.
7 134 5 n/a None n/a
2 350 Upper % [249.2 g |Extruded approximately
12 in. of solids.
White/gray, resembled a
dry saltcake.
3 400 Upper % [143.9 g |Extruded approximately
6.5 in. of solids.
Medium gray, )
resembled a saltcake.
3-3
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Table 3-2. Tank 241-U-107 Core Sample Information.! (3 sheets)
B

Extruded approximately

Cont’d |Cont’d 17.5 in. of solids.
A 81.8¢ Facies present; lower
_|section was black sludge,
B 028g upper section was dark
gray saltcake.
5 800 A 59.8¢g Extruded approximately

5 in. of solids. Gray
saltcake (upper section),

B 49.78 black sludge (lower
section). Facies present.
S5A 70 A 194 ¢ Extruded approximately
1 in. of solids. Gray
LL 32.8¢g with some brown tint,
resembled a saltcake.
5B - [1,200 -|DL 70 mL Dark brown and opaque.
6 2 n/a None n/a
6A 150 DL, 70 mL, Light brown and opaque.
Whole (293 g Extruded approximately
6 inches of solids, Light
brown, resembled a wet
L .. [6.8g saltcake,
U-107-1 ‘Grab 4.5 n/a n/a No estimate of recovery.
U-107-2 |samples 15 No settled solids.
U-107-3 3
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Table 3-2. Tank 241-U-107 Core Sample Information.! (3 sheets)

Upper %

Extruded approximately
0.5 in. of solids. Dark
brown, resembled a wet
sludge.

DL 50 mL

Dark brown and opaque.

1R

1,500

Whole [4.0g

Extruded approximately
0.25 in. of solids.
Yellow and a crystalline
saltcake.

DL 250 mL

Yellow and clear.

45

Upper %2 |2.6 g

LL 30.1g

Extruded approximately
0.25 in. of solids. Dark
black, resembled a wet
saltcake.

2A

800

.|Whole |[58.7¢g

Extruded approximately
1 in. of solids. Light
brown, resembled a
saltcake.

DL 25 mL

Yellowish brown and '
opaque.

2R

300

Upper % |111.0 g

Lower %4 |116.6 g

Extruded approximately
10 in. of solids. Light
gray, resembled a
saltcake.

Notes:
n/a = not applicable

o (19962)
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3.3 SAMPLE ANALYSIS

Table 3-1 lists the analyses performed on the core samples that were required by the safety
screening, organic, and waste compatibility DQOs. In addition to the core and grab sample
analyses, the tank headspace flammability was measured with a combustible gas meter before
core sampling. Gamma energy analysis (GEA) was performed on three subsamples to
provide radionuclide content information for the disposal of laboratory waste.

Bromide analysis by IC and lithium analysis by ICP were also performed to determine the
amount of wash water contamination that occurred in the samples during sampling. Liner
liquid recovered from the samples was contaminated with wash water. Anion IC results and
ICP data for other elements were also reported as specified in Kristofzski (1995).

Where appropriate, laboratory quality control checks included laboratory control standards,
matrix spikes, duplicate analyses, and blanks. Section 5.1.2 assesses the quality control
procedures and data,

All reported analyses were performed in accordance with approved laboratory procedures.
Table 3-3 lists the sample numbers and applicable analyses. Table 3-4 lists the title and
number of the analytical procedures. No deviations or modifications were noted by the
laboratory.
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Table 3-3. Summary of Samples and Analyses.! (5 sheets)

DSC, TGA
0684 Alpha
DL 0637 SpG
0665 ICP, IC, Alpha, DSC, TGA, TIC,
TOC, OH, Sr, pH
2 Upper 2 0642 Bulk density
0644 DSC, TGA, TIC, TOC
0690 IC
0788 ICP
Lower ¥4 |0645 Bulk density
0647 DSC, TGA, TIC, TOC
0687 Alpha
0691 IC
0789 ICp
DL .. 0641 SpG
: 0682 DSC, OH, TGA, Sr, ICP IC, pH
0685 Bulk density
3487 TIC, TOC
3 Upper %2 [0648 Bulk density
0650 DSC, TGA, TIC, TOC
0692 IC
0790 ICp
Lower ¥4 |0651 Bulk density
0653 DSC, TGA, TIC, TOC
0689 Alpha
0693 IC
0791 ICP
3R Upper ¥ 1140 Bulk density
1143 DSC, TGA, TIC, TOC
1153 Alpha
Whole 1144 IC
1152 ICP
3-7
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Table 3-3. Summary of Samples and Analyses.! (5 sheets)

Bulk density
1055 DSC, TGA, TIC, TOC
1089 Alpha
Whole 1071 JIC
1080 Icp
2284 ICP
3 Upper % 1044 Bulk density
1056 DSC, TGA, TIC, TOC
1090 Alpha
Whole 1072 Ic
1081 ICP
2285 ICP
4 A 1061 Bulk density
1064 DSC, TGA, TIC, TOC
. 1074 iC _
1083 ICP
1092 Alpha
B 1062 Bulk density
1065 DSC, TGA, TIC, TOC
1075 Ic
1084 Icp
1093 Alpha
A 2287 - |ICP
B 2288 ICP
Lower 2 |1047 Bulk density .
1057 DSC, TGA, TIC, TOC
1073 IC
1082 ICP
1091 Alpha
2286 ICcp
3-8
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Table 3-3. Summary of Samples and Analyses.! (5 sheets)

34 |5 A 11067 |Bulk density
Cont’d 1068 DSC, TGA, TIC, TOC
1077 IC
1086 icp
1095 Alpha
B 1058 DSC, TGA, TIC, TOC
1066 Bulk density
1076 IC
1085 Icp
1094 Alpha
5A LL 1110 OH, Sr, ICP, IC, Alpha
2034 DSC, TGA, TIC, TOC, Sr, IC
A 1045 Bulk density
1059 DSC, TGA, TIC, TOC
1096 Alpha
Whole 1078 ic
11087 ICP
5B DL 1107 SpG
1119 DSC, OH, TGA, TIC, TOC, Sr,
ICP, IC, pH
6 LL 1120 DSC, OH, TGA, TIC, TOC, Sr
ICP, IC, Alpha
Whole 1046 Bulk density
1070 DSC, TGA, TIC, TOC
1079 IC
1088 Icp
1097 Alpha
DL 1121 DSC, OH, SpG, TGA, TIC, TOC,
Sr, ICP, IC, Alpha, pH
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" Table 3-3. Summary of Samples and Analyses.! (5 sheets)

135 1 Upper %2 [2131 DSC, TGA
2134 GEA, Alpha
DL 2140 DSC, OH, SpG, TGA, TIC, TOC,
Sr, ICP, IC, GEA, Alpha, pH
1R Whole 2132 DSC, TGA
2135 GEA, Alpha
DL 2141 DSC, OH, SpG, TGA, TIC, TOC,
Sr, Pu, ICP, IC, GEA, Alpha, pH
2 LL 1865 SpG
1866 DSC, OH, TGA, TIC, TOC, Sr,
ICP, IC, Alpha
Upper % 1867 DSC, TGA
1868 Alpha
2A Whole 2130 Bulk density -
: 2133 DSC, TGA
2136 GEA, alpha
2160 IC
2161 Icp
DL 2142 DSC, OH, SpG, TGA, TIC, TOC,
Sr, Pu, ICP, IC, GEA, Alpha, pH
2R A 1875 IC
1877 ICP
B 1876 IC
1878 icp
Upper % 1869 Bulk density
1873 DSC, TGA, TIC, TOC
1879 Alpha
Lower %A 1870 Bulk density
1874 DSC, TGA, TIC, TOC
1880 Alpha
n/a U-107-1 |DL 0792 SpG, pH, Cs, Am, DSC, OH,
(Grab) TGA, TIC, TOC, Sr, Pu, ICP, IC
3-10
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i

S

Table 3-3. Summary of Samples and Analyses.! (5 sheets)

n/a Vapor Tank n/a Combustible gas meter readings for:
tests headspace flammable gas concentration,
oxygen, total organic vapors,
ammonia
Notes:

n/a = not applicable

Yo (1996a)

?Labcore rumbers begin with S96T00 for the core samples and S95T00 for the grab sample.

Table 3-4. Analytical Procedures.!

Energetics by DSC | Mettler! [n/a LA-514-113, Rev. C-1
’ : Perkin-Elmer? LA-514-114, Rev. C-1
Percent water by TGA |Mettler™ n/a LA-560-112, Rev. B-1
Perkin-Elmer™ LA-514-114, Rev. C-1
Total alpha activity Alpha LA-549-141, Rev. D-0 |LA-508-101, Rev. D-2
proportional
counter
Total Carbon n/a n/a LA—342-109, Rev. C-0
Solid bulk density n/a n/a LO-160-103, Rev. A-7
Liquid specific gravity [n/a n/a LA-510-112, Rev. C-3
Lithium and other Inductively LA-505-159, Rev. C-0 |LA-505-151, Rev. D-3
metals by ICP coupled plasma LA-505-161, Rev. B-0
spectrometer
Bromide and other Ton LA-504-101, Rev. D-0 |LA-533-105, Rev. D-1
anions by IC chromatograph ‘

Mettler is a trademark of Mettler Electronics, Anaheim, California.

2Perkin Elmer is a trademark of Perkins Research and Manufacturing Company, Inc., Canoga Park,

California.

3-11
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Table 3-4. Analytical Procedures.!

L5
Gamma detector

LA-549-141, Rev. D-0

LA-548-121, Rev. D-1

spectrometer
pH n/a n/a LA-212-106, Rev., A-0
Flammable gas oxygen |Combustible gas |n/a WHC-IP-0030-1H1.4
meter readings
Total organic vapor Organic vapor  [n/a WHC-IP-0030-IH2.1
ammonia meter
Note: '
Jo (19962 and 1996b)
3-12
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3.4 DESCRIPTION OF PREVIOUS SAMPLING EVENTS

This section discusses three previous sampling and analysis events. Two samples to
characterize tank waste were reporied in Wheeler (1974) and Horton (19752 and 1975b).
Because of multiple waste transfers after these sampling events, the results no longer
represent the tank contents. However, the current conditions in the tank headspace were
determined by a vapor sampling event reported by Huckaby and Bratzel (1995). Appendix C
shows the previous sampling event analytical results for the events reported by Wheeler and
Horton.

3.4.1 Sample Handling and Analysis (1974)

Sample T-8938 was received on October 14, 1974 and reported on December 20, 1974, 1t
was described as a clear yellow liquid. No description or information was available about
the procedure used to obtain the sample or about the sample riser or sample depth.

3.4.2 Sample Handling and Analysis (1975)

A sample was received on December 9, 1974 and reported on January 20, 1975. The sample
- Wwas described as reddish-brown in color. No description or information was available about
the procedure used to obtain the sample or about the sample riser or sample depth. Siudge
analyses were made by fusing samples with KOH, dissolving the melt in HCI, and diluting
with water.

3.4.3 Description of the Vapor Sampling Event (1995)

The tank headspace was vapor sampled in accordance with Data Quality Objectives for
Generic In-Tank Health and Safety Issue Resolution (Osborne et al. 1994). This DQO
directed the collection and analysis of headspace vapor samples to help determine the
potential risks of fugitive emissions to tank farm workers. The results are reported in

Tank 241-U-107 Headspace Gas and Vapor Characterization Results Jor Samples Collected in
February 1995 (Huckaby and Bratzel 1995). Section 4.2 summarizes the results.

3-13
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4.0 ANALYTICAL RESULTS

DQOs. All analyses were performed at the Westinghouse Hanford Company 222-S
Laboratory.

Table 4-1. Analytical Data Presentation Tables.

4

5
Chemical data suminary

ai:; e 4-2
DSC exothermic data summary Table 4-3
1995 inorganic vapor sampling results ) Table 4-4 .
1995 organic vapor sampling results .| Table 4-5
Comprehensive analytical data Appendix A
Wash water contamination check data Appendix B
Historical sampling data Appendix C

4.1 DATA PRESENTATION

This section summarizes the analytical results associated with the February and March 1996
core sampling and the 1995 grab sampling events of tank 241-U-107. The following
subsections provide information about the chemical, physical, vapor, and wash water
contamination check data, The data were originally reported in the 45-Day Safety Screening
Results for Tank 241-1-107, Push Mode Cores 129, 134, and 135 (Jo 1996a), Final Report
Jor Tank 241-U-107, Push Mode Cores 129, 134, and 135 (Jo 1996b), and Waste
Compatibility Safety Issue Resuits T: ank 241-U-107-1, U-107-2, and U-] 07-3 (Esch 1995).

4-1
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4.1.1 Chemical Data Summary

Table 4-2 shows the mean concentration estimates and inventories for the solid and liquid
results separately and a total tank inventory based on both waste phases. Data from the three
cores were combined to derive the overall concentration means for all analytes. The overall
means are weighted means and were calculated by averaging the individual primary and
duplicate results for each subsegment to obtain a subsegment mean. The subsegment means
within a given segrent were averaged to obtain a segment mean, then the segment means for
an individual core were averaged to derive a core mean. Finally, the three core means were
averaged to obtain the overall mean. Not all steps are necessary for each analyte or
subsegment, but the procedure to be followed is the same. When 50 percent or more of the
individual primary/duplicate measurements had detected results, the overall mean was
reported as a detected value. Conversely, when results for more than half of the individual
primary/duplicate results were nondetected, the overall mean was reported as a less than (<)
value. If nondetected results are used as quantitative values, the mean concentrations and
inventory estimates are biased, The magnitude of the bias cannot be estimated.

Columns 2 and 5 give the overall means for the liquid and solid portions of the waste,
respectively. Appendix A lists original subsegment analytical data.

Relative standard deviations of the mean (RSD), defined as 100 times the standard deviation
- (of the mean) divided by the-tank mean, were calculated using standard analysis of variance
(ANOVA) techniques (nestéd models). Columns 3 and 6 show the means for liquids and
solids, respectively; they were calculated only for analytes that had 50 percent or more of
their individual primary/duplicate results above the detection limit, Using nondetected results
in the mean calculation requires their use in the RSD (mean) calculations. If nondetected
results are used as quantitative values, the RSD are biased. The magnitude of the bias
cannot be estimated. Therefore, the RSD (mean) estimates and the ANOVA results in which
nondetected data were used should be used with caution,

Column 4, the liquid inventory, was calculated by multiplying the overall mean by the
supernate waste volume (117 kL [31 kgal]) and dividing by a unit conversion factor of
1E+06. Column 7, the solid inventory, was calculated by multiplying the overall mean by
the solid density (1.52 g/mL) and the solid waste volume (1,420 KL [375 kgal]) and dividing
by a unit conversion factor of 1E+06. Column 8 lsts the total inventory results, the sum of
liquid and solid inventories. Because samples from all segments were not collected, the total
inventory results should be used with cantion.

42
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4.1.2 Physical Data Summary

Thermal analyses were performed on the tank 241-U-107 samples to satisfy the requirements
of the safety screening DQO (Dukelow et al, 1995), waste compatibility DQO

(Fowler 1995), and organic DQO (Turner et al. 1995), which required that TGA and DSC be
performed. Density and pH determinations also required and performed. ’

4.1.2.1 Thermogravimetric Analysis. Ina TGA, the mass of a sample is measured while
its temperature is increased at a constant rate. Nitrogen is passed over the sample during the
heating to remove any released gases. Any decrease in the weight of a sample represents a
loss of gaseous matter from the sample through evaporation or through a reaction that forms
gas phase products. The moisture content is estimated by assuming that all TGA sample
weight loss up to a certain temperature (typically 150 °C [302 °F]) is-caused by water
evaporation. Weight percent water by TGA was performed by the 222-S Laboratory using
procedures LA-560-112, Rev. B-1 (Mettler™) or LA-514-114, Rev. C-1 (Perkin-Elmer™),

Table A-55 shows the TGA percent water data for tank 241-U-107. The overall mean
percent water for solids was 22.7 weight percent, and the overall mean for liquids was 49.6
weight percent.

4.1.2.2 Differential Scanning Calorimetry, In a DSC analysis, heat absorbed or emitted

- by a substance is measured while the temperature of the substance is increased at a constant
rate. While the substance is being heated, a gas such as nitrogen is passed over the waste
material to remove any gases being released. The onset temperature for an endothermic
(characterized by or causing the absorption of heat) or exothermic (characterized by or
causing the release of heat) event is determined graphically. Analyses by DSC were
performed by the 222-S Laboratory using procedure LA-514-113, Rev. C-1 (Mettler™) or
LA-514-114, Rev, C-1 (Perkin-Elmer™),

Table A-56 shows the DSC results. The sample weight, temperature at maximuin enthalpy
change, and the magnitude of the enthalpy change are provided for each transition. Thirteen
samples exhibited exothermic transitions. Because exothermic reactions are associated with
negative enthalpy changes, they are denoted in the table with a negative sign. All results are
reported on a wet weight basis.

To compare the exothermic enthalpy changes to the safety screening and waste compatibility
decision limit of -480 J/g, the exothermic values were converted to a dry weight basis using
the respective sample weight percent waters, After coriverting to a dry weight basis, it was
determined that 2 of the 13 samples exhibited enthalpy changes exceeding the -480 J/g limit.

For the 13 samples with exothermic DSC results, the upper limits to one-sided 95 percent
confidence intervals on the mean were calculated. The upper limits ranged from -16.6
to -678 J/g (dry weight basis) (Jo 1996a).
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Table 4-3 shows the 13 samples which had exothermic reactions, the weight percent water
for conversion to a dry weight, the converted exothermic value, and the 95 percent
confidence interval on the mean upper limits.

4.1.2.3 Density. Bulk density measurements were performed on solid samples using
procedure LO-160-103, Rev. A-7. Specific gravity measurements were performed on the
liquid samples using procedure LA-510-112, Rev. C-3. The mean density of the solids was
1.52 g/mL; the mean density of the liquid was 1.43 g/mL. Table A-58 shows the analytical
data.

4.1.2.4 pH Measurements. Measurements for pH were performed on the liquid samples
using procedure LA-212-106, Rev. A-0. The overall pH was 13.4. The pH results should
be considered estimates, because the results exceeded the calibration range of the instrument
and instrument performance degrades at high pH. The analysis was performed in duplicate,
Table A-57 shows the results.

4.1.2.5 Visual Check for an Organic Layer. A visual check for an organic layer was
made in accordance with the safety screening and organic DQOs. No organic layer was
noted in the sample description record.

© 4.1.3 Tank Headspace Flammability

As discussed in Section 3.1, the tank 241-U-107 headspace was sampled before the core
sampling. The safety screening DQO decision limit for flammable gas concentration is 25
percent of the LFL (Dukelow et al. 1995). The combustible gas meter reports results as a
percent of the lower explosive limit (LEL). Because the National Fire Protection Association
(NFPA) defines the terms LFL and LEL identically, the two terms are used interchangeably
(NFPA. 1995). Headspace sampling was done through risers 7 and 9 between February 6
and February 21, 1996. The maximum value recorded was 4 percent of the LEL, which
indicates no flammability concerns. Furthermore, standard hydrogen monitoring system
shows hydrogen concentration of zero ppm between February 25, 1996 to April 1, 1996
(Brown 1996). During the flammable gas monitoring, the maximum concentrations of
oxygen (21.1 percent), total organic vapors (75 ppm), and ammonia (600 ppm) also were
measured (Jo 1996b).

4-8
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4.1.4 Wash Water Contamination Check

Because of the hard and compact nature of certain areas of the waste, wash water was used
in an attempt to soften the solids during core sampling. Lithium bromide was added to the
wash water so that the amount of wash water contamination of the samples could be
estimated. This check, through chemical analyses for lithium and bromide, was prescribed
by the SAP (Jo 1996c). The wash water did not soften the waste. The analytical results
indicated a small amount of Li Br contamination was present in core 134, segment 5B and
core 135, segment 2A. Because of the Li Br contamination, the TGA results for the two
samples were recalculated. The adjusted TGA results for core 134, segment 5B and core
135, segment 2A was 45.55 and 48.06 weight percent water, respectively. However, sample
results for core 134, segment 6A were not included in any mean calculations and should not
be considered reliable because of the presence of large amounts of lithium bromide.
Appendix B shows the analytical data for lithium and bromide. An overall mean and tank
inventory were not calculated for these two analytes because they are not constituents of the
tank waste.

4.1.5 Opportunistic Analysis

Due to fluctuations in sampling schedule, the 222-S laboratory often operates at less than
- maximum capacity.. Therefore; additional analytes were requested during the-wash water
contamination checks. The additional analytes requested were cations and anions.

4.2 DATA SUMMARY OF 1995 VAPOR SAMPLING

The headspace of tank 241-U-107 was sampled on February 17, 1995 by Westinghouse
Hanford Company Sampling and Mobile Laboratories. Sampling media were prepared and
analyzed by the Westinghouse Hanford Company, Oak Ridge National Laboratoty (ORNL),
and Pacific Northwest Laboratory.

Inorganic gases and vapors were sampled by a sorbent trap and a SUMMA?S canister tank;
they were analyzed by the Pacific Northwest Laboratory. Organic vapors were sampled
using SUMMA™ canisters analyzed by PNNL and sorbent traps analyzed by the Oak Ridge
National Laboratory. For results of the sampling, refer to Huckaby and Bratzel (1995).
Tables 4-4 and 4-5 are a summary of the inorganic and organic vapor results.

3SUMMA is a trademark of Molectrics, Inc., Cleveland, Ohio.

4-11
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Table 4-4. Summary of Inorganic Species Found in the Headspace of Tank
241-U-107.1

Ammonia 7664-41-7 | 453 20

Carbon Dioxide 124-38-9 < 64 -—-

Carbon Monoxide 630-08-0 < 12 -

Hydrogen 1333-74-0 500 4.6
Nitric Oxide 10102-43-9 < 0.06 -—-

Nitrogen Dioxide 10102-44-0 < 0.03 e

Nitrous Oxide 10024-97-2 701 2.5
Water Vapor 7732-18-5 15,800 200
Notes:

'Huckaby and Bratzgl (1995) -
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Table 4-5. Summary of Organic Species Found in the Headspace of Tank
241-U-107." (2 sheets)

plz\’ropanone (acetone) 67-64-1 0.28 0.02
Trichlorofluoromethane |75-69-4 0.39 0.03 - -—
Propanenitrile* 107-12-0  [0.062 |- 0.0036 |3.0E-04
1-Propanol 71-23-8 0.050 ]0.012 - -
2-Butanone® 78-93-3 0.024 |< e -

) 0.0015
Tetrahydrofuran 109-99-9  [0.029 [0.002 - -
Benzene 71-43-2 0.032 10.002 0.0029 0.0047
Cyclohexane 110-82-7  [0.084 [0.005 - -
Pyridine . . .- -110-86-1  [0.038 10.032 - =
Toluene 108-88-3  [0.046 ]0.004 0.032 0.002
p-Xylene 106-42-3  0.018 [ < 0.005 |— -
m-Xylene*S 108-38-3
Methane 74-82-8 <12 fe- - -~
Ethanenitrile 75-05-8 - - 0.12 0.01
(acetonitrile) : .
n-Dodecane 112-40-3 |- - 0.0041 |(2.0E-04
n-Tridecane 629-50-5 |--- -~ 0.010 2.0E-04
Dichloromethane 75-09-2 -—- -—- 0.0032 {0.0029
(methylene chloride)
n-Hexane 110-54-3 |- - 0.0077 ]0.0023
n-Butanenitrile 109-74-0 |- - 0.0062 |[9.0E-04
n-Heptane 142-82-5 |--- - 0.0030 [2.0E-04
n-Pentanenitrile 110-59-8 |- -~ 3.8E-04 |5.0E-05
2-Hexanone 591-78-6  |--- - 6.2E-04 |1.2E-04
n-Octane 111-65-9 |- -— 0.0024 |2.0E-04
2-Heptanone 110-43-0 |- - 7.1E-04 |9.0E-05
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Table 4-5. Summary of Organic Species Found in the Headspace of Tank
241-U-107.! (2 sheets)

n-Nonane 111-84-2 0.0022 |2.0B-04
2-Ocianone 07— = 4.6E-04 |5.06.05
-Decane 24185 |— = 0.0030 |4.0E.04
n-Undecane 1120214 |— |- 0.0025 |3.06-04
Notes:

'Huckaby and Bratzel (1995)
“Mean of three samples.

*When the analyte was detected in only two samples, the entry was relative difference
(difference divided by two).

“Detected in one sample from the Pacific Northwest Laboratory.

Detected in two samples.

“The reported value is total Xylene.,

4-14




WHC-SD-WM-ER-614 Rev. 0

5.0 INTERPRETATION OF CHARACTERIZATION RESULTS

This section discusses the overall quality and consistency of the current sampling results for
tank 241-U-107, and it assesses and compares these results against historical information and
program requirements,

5.1 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS

This section evaluates sampling and analysis factors that may impact data interpretation.
These factors are used to assess the overall data quality and consistency and to identify
limitations in data use.

5.1.1 Field Observations

The safety screening DQO (Dukelow et al. 1995) requirement, to sample at least two widely
spaced risers, was fulfilled, thereby enabling a horizontal comparison of the analytical
results. Core sampling was hindered by very compact and hard areas of the waste resulting
in core recoveries that were much less than expected. Although 8 segments per core were

- expected, core samples were-only 2, 3, and 6 segments in length. In an attempt to extract
complete profiles, & wash water solution with a lithium bromide tracer was used to help
soften the waste. However, this activity did not succeed, and it resulted in the contamination
of several core segrments.

5.1.2 Quality Control Assessment

The quality control assessment usually evaluates the appropriate standard recoveties, matrix
spike recoveries, duplicate analyses, and blanks that are performed in conjunction with the
chemical analyses. All pertinent quality control tests were conducted on the samples,
enabling a full assessment of data accuracy and precision. The specific criteria for all quality
control checks were given in the SAP (Jo 1996¢c). Appendix A tables identifies quality
control results outside these criteria by superscripts.

The standard and matrix spike recovery results provide an estimate of analysis accuracy, If a
standard or spike recovery is above or below a given criterion, then the analytical results
may be biased. Analytical precision is evaluated 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, multiplied by 100,

5-1
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Thirteen standards, six spikes and nine RPDs were outside the SAP-specified limits for total
alpha activity. The quality control violations are attributable to low sample activities and
high dissolved solids content. Several DSC and TGA sample and duplicate pairs exceeded
the RPD criteria, and two TOC sample and duplicate pairs with high RPDs were rerun with
acceptable results. There were several analytes by IC and ICP which had spikes, standards,
and RPDs outside the defined limits.

Finally, no sample exceeded the criterion for preparation blanks; therefore, laboratory
contamination was not a problem for the analyses. In summary, most quality control results
were within the boundaries specified in the SAP. Although a few results were outside the
target levels, they did not substantially impact data validity or use. The results were far
below the action level, thus, violation of QC will have little impact on the validity of the
data. Because of incomplete sampling, the results are applicable to portions of the tank
where samples were extracted. .

§.1.3 Data Consistency Checks

Comparing different analytical methods can be helpful in assessing data consistency and
quality. The quantity of data from the core sampling event made it possible to calculate the
mass and charge bafances and to compare the ICP phosphorus and sulfur results with the IC
- phosphate and sulfate results; respectively. - Only the solid portion of the waste was
considered in these comparisons because it comprises 93 percent of the total waste.

5.1.3.1 Comparison of Results from Different Analytical Methods. The following data
consistency checks compare the results from two analytical methods. A good comparison
strengthens the credibility of both results, whereas a poor comparison brings the reliability of
the data into question. All analytical mean results are from Table 4-2.

The analytical phosphorus mean by ICP was 2,720 ug/g, which usually represerits total
phosphorus. This amount of phosphorus converts to 8,340 pg/g of phosphate. The IC
phosphate result was 12,300 ug/g, and the RPD between the two numbers is 38 percent.
The ICP sulfur value of 721 ug/g, which represents total sulfur, is equivalent to 2,160 uglg
of sulfate. The IC result for sulfate was 4,490 pg/g, with an RPD between the two values of
70 percent. These results contradict expected behavior. Because ICP measures total sulfur
and total phosphorus, its result is expected to be larger than or equal to the IC value, which
is a measurement of the soluble sulfur and soluble phosphorus. One explanation for the
unexpected results is that some metal sulfates and phosphates are insoluble in acid and more
soluble in basic media. At low concentrations, the Jow sulfur resulis by ICP may be
unreliable.

5.1.3.2 Mass and Charge Balances. The primary objective in performing mass and charge
balances is to determine whether the measurements are consistent. In calculating the
balances, the only analytes considered in Table 4-2 were those detected at a concentration of
2,000 pg/g or greater.

52
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Except for sodium, all cations listed in Table 5-1 were assumed to be in their most common
hydroxide or oxide form, and the concentrations of the assumed species were calculated
stoichiometrically,

Because precipitates are neutral species, all positive charge was attributed to sodium, The
anionic analytes listed in Table 5-2 were assumed to be present as sodium salts and were
expected to balance the positive charge. Phosphorus and sulfur are assumed to be present as
soluble phosphate and sulfate ions. The concentrations of cationic species in Table 5-1, the
anionic 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 anion totals and the overall uncertainty
given in Table 5-3 were computed by propagation of error techniques (Nuclear Regulatory
Commission 1988). ‘

The mass balance was calculated from the formula below. The factor 0.0001 is the
conversion factor from pg/g to weight percent.

Mass balance = percent Water + 0.0001 x {Total Analyte Concentration}
= percent Water + 0.0001 x {Al(OH), + Cr(OH); + Na* + CI' + NO,
+NO; + CO + G0 + GH,0; + PO + SO2}

- The total analyte concentrations calculated from the above equation is 775,000 ug/g (wet
weight). The mean weight percent water obtained from thermogravimetric analysis (see
Table 4-2) is 22.7 percent, or 227,000 nglg. The mass balance resulting from adding the
percent. water to the total analyte concentration is 100 percent (see Table 5-3).

The following equations demonstrate the derivation of total cations and total anions. The
charge balance is the ratio of these two values. To derive the results shown in the equations,
all concentrations must be converted to a une/g basis.

v

Total cations (ueg/g) = [Na*]/23.0 = 8,740 peq/g

Total anions (ueq/g) = [CI1/35.5 + [CO.%)/30.0 -+ [C,021/144.0 + [C,H,0,7/59.0
+ [NO;1/62.0 + [NO,7/46.0 + [PO21/31.7 + [SO47’]/48.0}
= 9,470 peq/g

The charge balance obtained by dividing the sum of the positive charge by the sum of the
negative charge was 0.923. The RSD of the ratio, using propagation of error techniques is
approximately 12 percent. The ratio 0.923 cannot be distinguished from one. The RSD
associated with nitrate alone can account for the apparent discrepancy in charge balance.
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b

Table 5-1. Cation Mass and Charge Data.

Aluminum | 7,620 AICH), |22,000

Chromium |2,410 CrOm),  |4,770 369 |0
Sodium | 201,000 Na* 201,000 a1 8,740
Total 228,000 45 8,740

G

Table 5-2. Anion Mass and Charge Data.

Chloride |2,320 cr 2,320 190 |65
Nitrate | 481,000 NO; 431,000 124 7,760
Niite | 25,100 ~No; 25.100 186  -|546
Oxalate | 3,120 C07 3.120 285 7
Phosphate | 12,300 PO 12,300 39.5 388
Sulfate | 4,490 SOz 4,490 275 %4
TIC 2,750 CoF 13,800 287 460
TOC 2,070 CHO, 5,09 305 86
Total 547,000 1.0 9,470

T

Table 5-3. Mass Balance Totals.

Total from Table 5-1 228,000 4.5
Total from Table 5-2 547,000 11.0
Water % 227,000 16.3
Grand Total 1,000,000 71

5-4




WHC-SD-WM-ER-614 Rev. 0

In summary, the above calculations yield reasonable mass and charge balance values (close to
1.00 for charge balance and 100 percent for mass balance) indicating that analytical results
are generally consistent for the portion of the tank that was sampled.

5.2 COMPARISON OF HISTORICAL WITH ANALYTICAL RESULTS

Before the 1995 and 1996 sampling events, the most recent sampling of tank 241-U-107
occurred in December 1974. Because of multiple waste transfers since the last sampling
event, it is not reasonable to compare the results of the sampling events. Appendix C reports
the 1974 results for information only.

5.3 TANK WASTE PROFILE

According to the Hanlon estimate (1996), 3.97 m (13.0 ft) of tank 241-U-107 waste was
expected to consist of 117 kL (31 kgal) of supernate overriding 1,363 kL (360 kgal) of
saltcake and 57 kKL (15 kgal) of sludge. The saltcake and sludge layers include 556 kL

(147 kgal) of drainable interstitial liquid. The TLM estimates (see Figure 2-3) differed from
the Hanlon estimates in that the saltcake was expected to be 1,132 kL (299 kgal) and the
sludge layer 288 kL, (76 kgal).

The photographic fnontage of the waste surface showed the waste surface to be primarily
liquid with a mixture of solid material uniformly dispersed.

The visual descriptions of the samples indicated variations in color between segments; most
segments were gray to black, but some were yeliow, white, green, 'and brown. The texture
varied from wet to dry saltcake to a sludge. The core sampling did not reach the tank
bottom for any core (Jo 1996a). The predicted sludge layer was not sampled because the
waste was hard and could not obtain the bottom 27 inches of the sample. Based on all the
above information, the tank waste appears to be somewhat heterogeneous.

Standard statistical ANOVA models were fit to the 1996 core, segment, and subsegment
data. The results from these models can be used to judge vertical and horizontal variability
in analyte concentrations. Nested random effects ANOVA models were fit to the analytical
data if 50 percent or more of the individual primary and duplicate measurements were above
detection limit. This is the same detect/nondetect rule applied to the overall mean estimates.
When nondetected results are used as quantitative values, the mean concentrations, inventory
estimates, and ANOVA results are biased. The magnitude of the bias cannot be estimated.
Therefore, the results of the ANOVA calculations in which nondetected results were used
should be used with caution. :
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The p-value from the ANOVA models is compared to a standard significance level

(a = 0.05). If it is less than 0.05, the analyte means are significantly different. If a p-value
is greater than 0.05, the analyte means are not significantly different. Because the data set is
unbalanced for both solids and liquids, the p-values are approximations. In the following
paragraphs, the p-values are in parentheses.

Regarding the liquid samples, the results of the ANOVA indicated significant differences
occurred in the mean concentration between cores for 6 of 28 analytes tested: boron (0.034),
chromium (0.003), nickel (0.002), potassium (0.032), silver (0.004), and sulfur (0.010).

The ANOVA also indicated significant concentration differences occurred between segments
for 23 of 28 analytes tested: weight percent water (< 0.001), aluminum (< 0.001), calcium
(0.011), ¥Cs (< 0.001), chloride (0.003), chromium (< 0.001), molybdenum (0.001),
nitrate (< 0.001), nitrite (0.003), oxalate (< 0.001), phosphate (0.001), phosphorus

(0.001), potassium (0.024), silicon (< 0.001), silver (0.042), sodium (< 0.001), #/%°gr

(< 0.001), sulfate (< 0.001), sulfur (0.004), TIC (< 0.001), TOC (< 0.001), zinc

(< 0.001), and pH (< 0.001).

The ANOVA mode] was also fit to concentration data on the solid samples. No significant
differences occurred in the mean analyte concentrations between cores of the 25 analytes
tested. The ANOVA did indicate that 16 of 26 analytes tested for differences between
segments were significant: aluminum (< 0.001), cadmium (0.029), calcium (< 0.001),

- chromium (0.001), jron (< .0.001), manganese (0.001), nickel (0.002), nitrate (0.020),

oxalate (0.026), phosphate (< 0.001), phosphorus (< 0.001), potassium (< 0.001), sodium
(0.003), sulfate (< 0.001), sulfur (< 0.001), zinc (< 0.001). In addition, differences in
concentrations occurred between subsegments for 17 of 27 analytes: weight percent water
(< 0.001), aluminum (0.006), boron (0.015), bulk density (< 0.001), chloride (0.007),
manganese (0.010), nitrate (0.022), nitrite (< 0.001), potassium (< 0.001), silicon

(< 0.001), silver (0.019), sodium (< 0.001), sulfur (< 0.001), TIC (< 0.001), TOC

(< 0.001), total alpha activity (< 0.001), ¥"Cs (0.013).

In summary, all the following indicated a relatively high degree of tank vertical
heterogeneity: the Hanlon (1996) estimates, the TLM, the photographic montage, the visual
descriptions of the samples, and the statistical results. At least two waste phases are present,
and most analytes from the segment and subsegment level statistical analyses showed
concentration differences. Results about the horizontal disposition of the waste are less clear.
A few liquid samples showed differences between cores; none of the solid samples did.

5.4 COMPARISON OF TRANSFER HISTORY WITH ANALYTICAL RESULTS
Table 5-4 shows the historical tank contents estimate (HTCE) prediction for the contents of

tank 241-U-107 and the analytical results from the solid portion of the 1996 core sampling
event. Because the HTCE has not been validated, the comparison is for information only.
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Table 5-4. Comparison of Historical Estimates with the 1996 Analytical

Results for Tank 241-U-107.12

Aluminum 57,300 8,230
Calcium 1,280 282
Chromium 1,570 2,270
Iron 1,300 742
Manganese 112 301
Nickel 205 25.8
Potassium 1,140 922
Silicon 1,220 192
1.60E+05 1.98E5+05

Sodium

Chloride

3,810

2,560

Nitrate 1.72E405 461E+05
Nitrite 60,600 28,200
Phosphate 4,590 11,600
Sulfate 12,300 4,480
Oxalate 1.79 2,960
Acetate 196 5,230
Carbonate 14,700 14,200°
Notes:

'Agnew et al. (19962)
%Jo (1996b)

*The data are not validated and should be used with caution.

“Calculated from TOC.
SCaleulated from, TIC.
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Comparing the HTCE with the analytical values gives varied results. Some analytes are
reasonably close in their estimates, and others are very different. In general, most
comparisons were the same order of magnitude.

5.5 EVALUATION OF PROGRAM REQUIREMENTS

The three core samples retrieved from tank 241-U-107 in February and March 1996 were
taken to meet the requirements of the safety screening DQO (Dukelow et al. 1995), the
organic DQO (Turrner et al. 1995), and the waste compatibility DQO (Fowler 1995). In
addition, a waste compatibility evaluation was performed on the results of a 1995 grab
sampling event. This section discusses the specific requirements of these DQOs and makes a
comparison between the analytical results and the defined concentration limits. Section 5.5.1
details the safety-evaluations required by the three DQOs, and section 5.5.2 details the
pertinent operations decision rules specified in the waste compatibility DQO.

5.5.1 Safety Evaluation

Data criteria in the safety screening DQO are used to assess tank waste safety and to check
for unknown safety issues, and the data criteria in the organic DQO are used to assess the

- possibility of an exothermic. reaction between precipitated nitrate or nitrite salts and organic
comiplexants. The waste compatibility DQO establishes criteria to prevent safety or
operational problems that could be caused by transferring waste. The set of primary analyses
required by the three DQOs include TGA to determine the moisture content, DSC and TOC
to evaluate energetics and fuel content, total alpha activity to determine the criticality
potential, specific gravity/density measurements to evaluate the potential for flammable gas
accumulation within the waste, a visual check of drainable liquid samples for the presence of
a separable organic layer, and a measurement of the flammability of tank headspace gases.

In addition, the waste compatibility DQO imposes limits on the tank contents to-control
corrosion. The safety screening DQO also requires full vertical profiles of the tank waste.
Because of the compact nature of the waste, the bottom portion of the tank was not sampled.
The tank must be resampled to satisfy the requirements of the safety screening DQO. For
each required analysis, a decision threshold was established by the DQOs which, if exceeded,
may warrant further investigation to assure tank safety. Table 5-5 and 5-6 list applicable
safety issues, decision variables, DQO thresholds, and the mean analytical results for the
safety, organic complexant and waste compatibility DQOs.
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Table 5-5.

Decision Variables and Criteria for the Safety Screening and Organic
" Complexant Data Quality Objectives.

A
Total fuel content

Ferrocyanide/ -480 J/g! 2 samples exceeded limit.
'| Organics Highest value = -577.5 J/g!
Organics Total organic carbon |Solids: No samples exceeded limit.

30,000 ug C/gt

Solids: 16,100 ug C/g!
Liquids: 13,700 pg C/mL}2

Organic content

Visual organic layer
| (liquids only)

Presence

No separable organic layer
noted,

Moisture Weight percent water|17% No samples exceeded limit.
content Solids: 22.7%
Liquids: 49.6%
Criticality Total alpha Solids: No samples exceeded limit,
32.7 uCi/g Solids: 0.910 uCi/g?
Ligquids: Liquids: < 0.0172 pCi/mL?
o 61,5 uCi/mlL -
Flammability  |Flammable gas 25% of the LFL No samples exceeded limit.
4% of the LFL?
Note:

'Value is reported on a dry weight basis.

*Highest recorded value.
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Table 5-6. Safety Decision Variables and Criteria for the Waste Compatibility Data
Quality Objective. (2 sheets)

% i

Energetiés Total fuel conteht 1.0 exotherm/endotherm ratio = 0.377!
ratio ‘
Organic layer Organic layer Presence of organic layer No organic layer
Criticality Total alpha activity 0.05 g/gal < 4.52E-05
(Puw) (0.812 uCi/mL)? uCi/mL
Flammable gas | Waste density 1.3 g/mL 1.40 g/mlL
accumulation
Corrosion Concentration of 3.0M < [NO;] < 55M; |[NO;] =3.84M
nitrate, hydroxide, and [OH] =156 M
and nitrite 0.3M < [OH] < 10.0 M; | [NO;1 = 2.09 M
and
[OHT + [NO,1 = 1.2M

Notes:
'Highest recorded value.

2Although the actual decision criterion listed in the DQO was 0.05 g/gal, total alpha was measured in
pCi/mL. 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 . Then, by using the specific activity of 2Pu
(0.0615 Ci/g), the decision criterion may be converted to 0.812 pCi/mL as shown:

0.05 g 1 gal 0.0615 Ci 108 uCi = 0.812 [L_Gl
gal 3,785 ml, 1g 1Ci ' mL

The safety screening and organic DQOs established a decision threshold of -480 J/g (dry
weight basis) for the DSC analyses. To compare to this limit, all analytical results discussed
below were converted to a dry weight basis. Two liquid samples bad DSC results that
exceeded the decision threshold. The mean result of core 135, segment 1 was -558.7 J/g;
the upper limit to one-sided 95 percent confidence intervals on the mean was 677.7 J/g. The
mean result of core 135 segment, 1R was -537.6 J/g; and the upper limit to one-sided 95
percent confidence intervals on the mean was -674.0 J/g. All exothermic results from the
solids were below the decision threshold, and the largest of the upper limit to one-sided

95 percent confidence intervals on the mean was -467.8 J/g. The waste compatibility DQO
threshold specifies that the absolute value of the exotherm/endotherm ratio must be < 1.0

5-10
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for any transfer to be allowed. All sample results had an exotherm/endotherm ratio < 1.0,
ranging from 0.0494 to 0.377.

The safety screening, organic, and waste compatibility DQOs established a decision threshold
of 30,000 pg C/g for TOC (dry weight basis). All results were well below the established
action limit after being converted to dry weight. The highest reported solid result was
16,100 pug C/g, and the highest reported liquid result was 13,700 pg C/mL (Jo 1996b). The
highest upper limit to one-sided 95 percent confidence intervals on the mean for all samples
was 20,400 pug C/g.

Criticality potential can be assessed from total alpha activity data. The safety screening
decision threshold is 1 g/L, which converts to 32.7 uCi/g for the solids using the highest
recorded density of 1.88 g/mL and 61.5 pCi/mL for the liquids. The calculated overall
mean for the solids portion of the tank was 0.102 #Ci/g, and the overall mean for the liquid
portion was < 0.0108 uCi/mL. The upper limit to one-sided 95 percent confidence intervals
on the mean ranged between 0.00240 #Ci/mL and 0.0165 xCi/mL for the liquids and
between 0.00320 xCi/g and 1.71 1Ci/g for the solids. The waste compatibility DQO
threshold for total alpha activity was < 0.05 g/gal, which converts to 0.812 #Ci/mL (using
the *Pu factor of 0.0615 Ci/g). All results for 22%py were below the detection limit.

The safety screening and Wwaste compatibility DQOs require a visual check of liquid samples
- for the presence of a separable-organic layer. No separable organic layer was noted in any
liquid sample. ’

For the solid portion of the tank, six sample means for weight percent water were below the
organic complexant DQO threshold of 17 percent. Because no DSC result violated the limit,
secondary analyses were not performed.

The flammability of gas in the tank headspace is another safety screening DQO
consideration, The notification limit for flammable gas concentration is 25 percént of the
LFL. The combustitle gas meter readings ranged between O and 4 percent of the LFL.. The
waste compatibility DQO flammable gas decision rule requires that the specific gravity of the
waste be < 1.3 g/ml before any transfer is allowed. The analytical result of 1.40 g/ml,
exceeded the notification limit. Because waste is not being transferred currently, no early
notification was required (Esch 1995). :

The waste compatibility DQO specifies three additional decision rules. One specifies several
waste composition limits to control corrosion (see Table 5-6). The analytical results for
hydroxide, nitrate, and nitrite met the lsted criteria. Another decision rule states that no
high-level waste will be accepted for transfer to a tank on a Watch List tank without
Department of Energy approval. The final decision rule states that potential chemical
compatibility hazards are to be identified before waste is accepted into a double-shell tank,
and that source wastes are to be categorized according to a compatibility matrix specified in
Fowler (1995). Evaluation of the latter two decision rules is outside the scope of this report.
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Another factor in assessing tank safety is the heat generation and waste temperature. Heat is
generated in tanks from radioactive decay. The estimated heat load based on the 1996 data
was 1,017 W (3,470 Btu/hr) (see Table 5-7). The HTCE estimate of heat load was 2,520 W
(8,600 Btu/hr) and an estimate based on the tank headspace temperature was 1,610 W
(5,480 Btu/hr) (Kummerer 1994). All estimates are well below the 11,700 W

(40,000 Btu/hr) operating specification limit for single-shell tanks (Bergmann 1991). The
tank has exhibited upper temperature extreme in the past, which no longer exist (see Section
2.4.3), it may be concluded that any heat generated from radioactive sources throughout the
year is dissipated.

<0.680 |<79.6]|<26l |<0592 <1280 |<420]< 446
TiCs 338 39,500 | 186 76.8 1.66E+05 784|970
w0y 0413|483 |03z |- — Jom
oo <0.0196 |< 2.29| < 0.035 |< 0.0182 |< 393 | < 0.61[< 0.64
T Eq T [<70.0768 {< 9.0 |< 008 |<00677 |< 146 | <120|< 137
HEy <0.708 |< 82.9|< 0.0 |< 0227 |<a%0 |<035|< 041
Total 340 39,700 | 189 78 1685705 828  |1.017
Notes:

- = ot available

'All solid results are based on analytical data from core 135, All liquid results are based on analytical
data from core 135 and the grab sample except for ®Sr, which includes data from all cores.

*Total includes less than values as upper limits in the calculation of the sum.

5.5.2 Operations Decision Rules Evaluation

The waste compatibility program requires a formal operations analysis of nonroutine transfers
before they are approved. Several criteria are applied when the feasibility of a waste transfer
between tanks is evaluated: the segregation of transuranic) (TRU) and non-TRU waste, heat
generation, high phosphate waste, waste pumpability, complexant waste segregation, and tank
waste type. Table 5-8 lists three criteria and compares them to the analytical results.
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Table 5-8. Operations Decision Variables and Criteria for the Waste Compatibility Data
Quality Objective.*

.Transuranics TRU elements [TRU] = 0.1 uCi/g < 0.00129 uCi/g
Heat load Heat generation <= 20,500 W 189 W (645 Btu/hr)
rate (70,000 Btu/hr)
High phosphate waste PO < 0.1 M < 0.0403 M
Note:
'Fowler (1995)

The first criterion required the segregation of TRU from non-TRU elements in the waste. If
the TRU concentration in the tank is = 0.1 uCi/g, then the waste must be transferred to a
TRU storage tank only. The mean analytical result of < 0.00185 pCi/mL (<

0.00129 uCi/g), based on the 1995 2 Am and 2**°Py data, was well below the TRU
threshold. All drainable liquid results from the core samples were reported as nondetects.

The heat generation threshold depends on the operating specification document limit for the
receiving tank. The estimated heat load of tank supernate (see Table 5-7) was 189 W (645
Btu/hr), far below the double-shell tank limit of 20,500 W (70,000 Btu/hr) (Harris 1994).

High phosphate waste, defined as > 0.1 M, is not to be mixed with defined concentrations
of certain other waste types. Because the phosphate concentration of tank 241-U-107 was
< 0.0403 M, this issue was not a concern. *

The last three operations issues are not comparable to analytical results. They are outside
the scope of this report and are for information only. The issues concern the following: if a
source waste stream is designated as complexant, it must be transferred to a complexant
waste receiver tank; all waste transfers must be in accordance to a matrix that categorizes
tank waste types by compatibility; and inputs to the waste pumpability issue are density,
viscosity, volume percent solids, pipe diameter, and pump velocity (Fowler 1995).
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The waste in tank 241-U-107 was core sampled in February and March 1996 in accordance
with the Tank Safety Screening Data Quality Objective (Dukelow et al. 1995), Data Quality
Objective to Support Resolution of the Organic Complexant Safety Issue (Turner et al. 1995),
and Data Quality Objectives for Tank Farms Waste Compatibility Program (Fowler 1995).
The requirements for these documents were integrated into the Tank 241-U-107 Push Mode
Core Sampling and Analysis Plan (Jo 1996c). All analyses were performed at the
Westinghouse Hanford Company 222-S Laboratory. The tank supernate was grab sampled in
April 1995. A waste compatibility evaluation was performed on the analytical results.

Comparisons were made between the analytical results and the decision thresholds in the
DQOs. Two liquid samples exhibited exothermic reactions with changes in enthalpy greater
than the decision limit of -480 J/g. The meéan DSC result of the drainable liquid from

core 135, segment 1 was -558.7 J/g. The mean DSC result of the drainable liquid from

core 135, segment 1R was -537.6 J/g. The overall solids mean for total alpha activity was
0.102 uCi/g, well below the calculated safety screening threshold of 32.7 uCi/g. The overall
liquids mean for total alpha activity was < 0.0108 xCi/mL, well below the waste
compatibility threshold of 0,812 uCi/mL.

All TOC results were well below the action limit of 30,000 pg C/g (dry weight basis). The
highest reported TOC resuit for the solids was 16,100 ug C/g, and the highest recorded
liquid result was 13,700 ug C/mL (all results dry weight). The overall mean weight percent
water for the solid portion of the waste was 22.7 percent. For the solid portion of the tank,
six sample means for weight percent water were below the organic complexant DQO
threshold of 17 percent. Because no solid DSC result violated the action limit, secondary
analyses were not performed. Flammable gas concentration in the tank headspace ranged
from O to 4 percent of the LFL. .

The headspace of tank 241-U-107 was sampled in the February 1995 for gases and vapors to
address DQO for flammability and industrial hygiene concerns (Osborne 1994). It was
determined that no headspace constituents exceeded the flammability notification limits, but
that ammonia, measured to be 453 ppmv in dry air, exceeded the 150 ppmv industrial
hygiene notification limit specified in the current Vapor Sampling Analysis Plan (Homi
1995). However, because the ammonia is in the tank headspace and not in the breathing
zone, it will not impact worker health, Although the specific gravity mean of 1.43 g/mL
exceeded the waste compatibility limit of 1.3 g/mL, no early notification was required
according to an agreement with the West Systems Engineering cognizant engineer

(Esch 1995). Finally, the concentrations of hydroxide, nitrate, and nitrite were within their
prescribed corrosion specifications.

The waste compatibility DQO also requires an operations analysis of nonroutine transfers
before they are approved. Several decision criteria apply; all analytical results met the
criteria. The concentration of TRU elements in the tank (0.00129 uCi/g) was below the
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threshold of 0.1 uCi/g, indicating that the waste may be transferred to a non-TRU classified
waste tank. Concerns about the mixing of high phosphate waste with certain other waste
types was not an issue because the phosphate result of 0.0403 M was well below the high
phosphate threshold of > 0.1 M. The estimate of the supernate heat load based on the
analytical data was 189 W (645 Btu/hr), indicating no waste compatibility concerns. The
estimate of the tank heat load was 1,017 W (3,470 Btu/hr) and the HTCE estimate was
2,520 W (8,600 Biu/hr), Because the tank exhibits an upper temperature limit, it may be
concluded that any heat generated from radioactive sources throughout the year is dissipated,

Because the weight percent water results were greater than 17 percent, the tank may be
considered conditionally safe according to the organic DQO (Turner et al. 1995). Although
large exothermic reactions were found for two samples, the water contents were well above
the minimum required to prevent a propagating exothermic reaction. Core sampling was
hindered by very compact and hard areas of the waste. As a result, sample recoveries were
much less than expected and an incomplete vertical profile was obtained. The tank must be
resampled o meet the requirements of the safety screening and organic DQOs.
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APPENDIX A

ANALYTICAL RESULTS FROM 1996 CORE SAMPLING AND
1995 GRAB SAMPLING OF SINGLE-SHELL TANK 241-U-107
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A.0 ANALYTICAL RESULTS FROM 1996 CORE SAMPLING AND 1995 GRAB
SAMPLING OF SINGLE-SHELL TANK 241-U-107

A.1 INTRODUCTION

Appendix A reports the chemical, radiochemical and physical characteristics of
tank 241-U-107 in terms of specific concentrations of metals, ions, radionuclides, and
physical properties.

Each table lists the following: laboratory sample identification, sample origin
(core/segment/subsegment), an original and duplicate result for each sample, a sample mean,
a mean result for the tank, an RSD (mean), and a projected tank inventory for the particular
analyte using the weighted mean and the appropriate conversion factors. Projected tank
inventory is not applicable to the percent water, DSC, pH, or density data. 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.

A description of the units and symbols used in the analyte tables and the references used in
compiling the analytical data (Jo 1996b) are in the List of Terms and Section 7.0,
respectively. For a description of the sampling event and information on sampling rationale
- and locations, see Section 3.0... _

A.2 ANALYTE TABLE DESCRIPTION
Column 1 lists the laboratory sample for which the analyte was measured.

Column 2 identifies the core and segment from which each sample was derived,

Column 3 identifies the segment portion (subsegment) from which the sample was taken.
This may be the entire segment (whole), the drainable liquid portion (DL), upper or lower
half segment portions, or quarter segment portions (A refers to top quarter, B refers to
second quarter).

Columns 4 and 5, Result and Duplicate, are self-explanatory. Column 6 lists the average of
the result and duplicate values. If the result and duplicate values were both detected, or one
of two values is detected and the other nondetected, then the mean is expressed as a detected
value. If the result and duplicate values were nondetected, then the mean is expressed as a
nondetected value. The result and duplicate values, and the result and duplicate means are
reported in the tables exactly as found in the original laboratory data package. The means
may appear to have been rounded up in some cases and rounded down in others because the
analytical results in the tables may have fewer significant figures than originally reported not
because the means were incorrectly calculated.
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The overall (or analyte concentration) means for the waste in tank 241-U-107 were calculated
as follows.

Individual sample result and duplicate pairs were averaged to obtain a sample mean. Sample
means from the same segment were averaged to obtain a segment mean, the segment means
within a given core were averaged to obtain a core mean, and finally the core means were
averaged to obtain the overall mean. Not all steps were necessary for each analyte or for
each subsegment, but the procedure to be followed is the same. Since the grab sample and
core 134 were taken from the same riser, results from grab sample U-107-1 were averaged
with the drainable liquid results from core 134 as if it were a separate segment. All values,
including those below the detection level (indicated by the less-than symbol, "<"), were
used in calculating the overall means. If 50 percent or more of all individual sample and
duplicate results were detected, then the overall mean was expressed as a detected value, If
less than 50 percent of all individual results were detected, then the overall mean was
expressed as a nondetected value. If nondetected results are used as quantitative values, the
mean concentrations and inventory estimates are biased. The magnitude of the bias cannot
be estimated. Those particular results should be used with caution.

The RSD (mean) was computed for applicable analytes using standard ANOVA statistical
techniques. Relative standard deviations (of the mearn) were calculated for all analytes with
detected means including those analytes which contained some nondetected results. Using

- nondetected results jn the mean calculations also required their use in the RSD (mean)
calculations. If nondetected results are used as quantitative values, the RSD are biased. The
magnitude of the bias cannot be estimated. Thus, the RSD (mean) estimates and the
ANOVA values in which nondetected results were used should be interpreted with caution.

Projected Inventory is the product of the overall analyte concentration mean, the volume of
tank waste (1,420 KI. [375 kgal] for the solids and 117 kL [31 kgal] for the liquids), the
density, where applicable (1.52 mL for the solids), and the appropriate conversion factors.
Wash water contamination precluded using analytical data from core 134, segment 6A. The
results from this segment are reporied in the following tables for information only; they were
not factored into the overall mean calculations.
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The four quality control parameters assessed on the tank 241-U-107 samples were standard
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks (see Section 5 .1.2).
More specific information is provided in the tables below. Sample and duplicate pairs, in
which any quality control parameters were outside their specified limits are superscripted in
the Sample Mean column as follows:

QC:a -- indicates that the standard recovery was below the quality control range.
QC:b -- indicates that the standard recovery was above the quality control range.
QC:c -- indicates that the spike recovery was below the quality control range.
QC:d -- indicates that the spike recovery was above the quality control range.
QC:e -- indicates that the RPD was greater than the quality control limit range.
QC:f -- indicates blank contamination.
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RESULTS OF WASH WATER CONTAMINATION CHECK FOR
SINGLE-SHELL TANK 241-U-107
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B.0 RESULTS OF WASH WATER CONTAMINATION CHECK FOR
SINGLE-SHELL TANK 241-U-107

B.1 INTRODUCTION AND ANALYTE TABLE DESCRIPTION

Appendix B reports the results of the wash water contamination check for the 1996 core
sampling event. Lithium and bromide were measured to detect contamination of the waste
samples by the wash water.

In the tables, column 1 lists the laboratory sample identification number. For sampling
rationale, locations, and a description of the sampling event, see Section 3.0.

Column 2 identifies the core and segment from which the sample was derived.

Column 3 identifies the segment portion (subsegment) from which the sample was taken.
This can be the entire segment (whole), the drainable liquid portion (DL), upper or lower
half segment portions, or quarter segment portions (A refers to top quarter, and B refers to
second quarter).

Columns 4 and 5, Result and Duplicate, are self-explanatory. Column 6 lists the average of
- the result and duplicate values.-. If the result and duplicate values were both detected, or one
of two values is detected and the other nondetected, then the mean is expressed as a detected
value. If the result and duplicate values were nondetected, then the mean is expressed as a
nondetected value. The result and duplicate values and the result and duplicate means are
reported in the tables exactly as found in the original laboratory data package. The means
may appear to have been rounded up in some cases and rounded down in others because the
analytical results in the tables may have fewer significant figures than originally reported not
because the means were incorrectly calculated.

The four quality control parameters assessed on the tank 241-U-107 samples were standard
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks (see Section 5.1.2).
Specific information is provided in the appendix tables below. Sample and duplicate pairs in
which any quality control parameters were outside their specified limits are superscripted in
column 6 as follows:

QC:a -- indicates that the standard recovery was below the quality control range.
QC:b -~ indicates that the standard recovery was above the quality control range.
QC:c -- indicates that the spike recovery was below the quality control range.
QC:d -- indicates that the spike recovery was above the guality control range.
QC:e -- indicates that the RPD was greater than the quality control limit range.
QC:f -- indicates blank contamination.




WHC-SD-WM-ER-614 Rev. 0

Table B-1.

R

i

.«t&

Tank 241-U-107 Hydrostatic Head Fluid Contamination Check: Lithium

S96T000788 [129:2 pper 1 < 4.34 < 4.50
S96T000789 Lower % < 4.74 < 4.64
S96T000790 |129:3 Upper % < 4.30 < 4.62
S96T000791 Lower 1 < 5.04 < 5.08 .
S96T001152 | 129:3R Upper % < 5.08 < 534
S96T001080 | 134:2 Upper % < 5.06 < 5.50QC
S96T002284 | Upper % <927 < 9.49
S96T001081 |134:3 Upper % < 5.85 < 5.75
S96T002285 Upper % < 9.89 <9.89
$96T001083 |134:4 A <574 < 5.87
S96T002287 A < 8.97 < 9.54
S96T001084 B < 5.34 <532
S96T002283 B < 8.73 < 8.56
S96T001082 Lower % < 5.48 < 5.40
$96T002286 Lower % < 8.93 < 9.06
S96T001086 | 134:5 A 35.50 26,35
S96T001085 B 51.60 52.60
S96T001087 | 134:5A A 8.170 8.125
S96T001088 | 134:6A 1,900 1;860
S96T002161 |135:2A < 4.60 < 4.76%C=
S96T001877 | 135:2R < 4.92 < 4.83%Ca
S96T001878 < 4.42 < 4.52QC=
S96T000665

596T000682

S96T001119

S96T001121

S96T002140

S96T002141

S96T002142 < 6.01
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Table B-2.

S96T000690

Tank 241-U-107 Hydrostatic Head Fluid Contamination Check: Bromide.

129:2 Upper % <1010 |<1,08 |< 1,050
S96T000691 Lower % <1,79 |< 1,810 |< 1,800
S96T000692 | 129:3 Upper % < 1,560 |< 1,590 |< 1,58
S96T000693 ‘ Lower % < 1,620 | < 1,570 |< 1,600
S96T001144 | 129:3R Upper % <2280 |<2240 |< 2,260
S96T001071 | 134:2 Upper % < 941 < 940 < 941
S96T001072 | 1343 Upper % < 1,050 |<1,080 |< 1,070
S96T001074 | 134:4 A < 1,190 |< 17240 |< 1,220
S96T001075 B <1400 |< 1,310 |< 1,360
S96T001073 . Lower % <1310 |< 1,410 |< 1,360
S96T001077 | 134:5 A 1,840 < 968 1,400
S96T001076 B 2,560 2,630 2,600
S96T001078 | 134:5A - - - |A < 1,460 | < 1,510 |< 1,490
S96T001079 | 134:6A Whole 23,000 23,200 23,100
S96T002160 | 135:2A Whole < 946 < 971 < 959
S96T001875 | 135:2R Upper % < 948 <977 < 963
S96T001876 Lower ¥ < 883 < 897 < 890
S96T000665 | 129:1 DL 2
S96T000682 | 129:2 DL < 522 < 522 < 522
S96TO01119 | 134:5B DL 4,060 4,030 4,070
S96T001121 | 134:6A DL 19,200 19,200 19,200
S96T002140 | 135:1 DL <522 < 522 < 522
S96T002141 | 135:1R DL < 522 < 522 < 522
S96T002142 | 135:2A DL 3,300 3,610 3,5000C

B-5
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- APPENDIX C

HISTORICAL SAMPLING EVENT

C-1
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C.0 ANALYTICAL RESULTS FROM THE OCTOBER AND
DECEMBER 1974 SAMPLING EVENTS

Table C-1 and Table C-2 list the results from the October and December, 1974 historical
sampling events. Because the tank contents have changed considerably since those events,
the data are provided for information only.

Table C-1. Sample from Tank 241 U- 107 122 sheets)

Visual : Clear, yellow, no solids

Radiation 5 mrad/hr

pH 11.4

DTA No exotherm

Specific Gravity 1.016

Percent Water - T 9977 }

0 T 90 None

35 45 None
25 45 ' None
20 45 None
15 45 None
10 45 None

3.26 x 102 moles/L

CO, 1.27 x 103 moles/L

F <4.78 x 10* moles/L

oH 9.51 x 10? moles/L

NO, 4.99 x 10° moles/L

NO,3 2.65 moles/L
C-3
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Table C-1. Sample from Tank 241-U-107.1% (2 sheets)

Sy 7

Na 0.191 " moles/L
PO, 2.58 x 107 ‘ moles/L
Pu 3.24 x 10° g/gal

M4Cepr 8.14 x 10? uCi/gal
1340 . 26.76 uCilgal
137Cs 4.96 x 10° uCi/gal
83+%05r 1.58x 10° uCifgal
Note:
"Wheeler (1974)

“The reliability of these data are questionable due to lack of proper QC documentation,

Table C-2. Sample from Tank 241-U-107.12 (2 sheets)
Waste Tank 241-U-107
Received: December 9, 1974

Wet Density 1.14 g/cc
Dry Density 0.727 glce

S

Water Conten 50.0 Weight Percent

.

Al 0.30 M

Ba 0.02 M

Fe 0.0 M
C-4




WHC-SD-WM-ER-614 Rev. 0

Table C-2. Sample from Tank 241-U-107.12 (2 sheets)
Waste Tank 241-U-107
Received: December 9, 1974

G

NO, M
NO, 2.76 M
Mg 0.03 M
Mn 0.01 M
PO, 2.44 M

' 8.04 x 103 g/L

4.91 x 102 uCi/L
134 5.13 x 107 uCi/L
#Cs 2.47 x 10° uCi/L
R 7.06 x 10¢ uCi/L,

Note:
'Horton (1975a and 1975b)
*The reliability of these data are questionable due to lack of proper QC documentation.

C-5
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