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1.0 INTRODUC1 )N

This report presents an overview of single-shell tank 241-C-101 and its waste contents.
It provides estimated concentrations and inventories for the waste components based on
Historical Tank Contents Estimate for the Northeast Quadrant of the Hanford 200 East
Areas, WHC-! -WM-ER-349 (Brevick et al. 1995), and results of the most recent sampling
event. In March 1995, one auger sample was obtained for analysis in accordance with Tank
Safety Screening Data Quality Objective, WHC-WM-SD-SP-004 (Babad and Redus 1994).
Auger samples from two different risers are required by the Data Quality Objective (DQO)
(Babad and Redus 1994), but one of the risers specified in Tank 241-C-101 Tank
Characterization Plan, WHC-SD-WM-TP-285 (Schreiber 1995), was not available for use
when the samples were taken.

Tank 241-C-101 entered service in March 1946 as the first tank in a three-tank
cascade. The tank began service by receiving metal waste from B Plant. The tank was full
by May 1946 and began cascading waste to tank 241-C-102. The remainder of the history of
the tank is a series of receipts and transfers, primarily of supernatant. The majority of the
waste presently in the tank is composed of metal waste, cladding waste from the Plutonium-
Uranium Extraction (PUREX) Facility, and uranium recovery waste. The tank was removed
from service in 1976 and was declared an assumed leaker in 1980.

The concentration and inventory values reported in this document reflect the current
best estimate of the composition of the waste based on the tank’s waste transfer history. The
composition is unlikely to change since all supernatant has been removed and the tank has
been interim stabilized and has had intrusion prevention completed. This report supports the
require 2nts of the Hanford Federal Facility Agreement and Consent Order Milestone
M-44-08 (Ecology et al. 1994).

1. [ POSE

he primary purpose of this report is to summarize the information about the use and
contents of tank 241-C-101. When possible, this information will be used to assess issues
associated with safety, operations, environmental, and process development activities. This
- report also provides a reference point for more detailed information about tank 241-C-101.

1.2 SCOPE

The auger sample taken in 1995 was obtained in accordance with the Tank Safety
Screening Data Quality Objective (Babad and Redus 1994). Sampling and analysis activities
are cused on either verification of the non-watch list tank status or identification of
unknown safety issues associated with the tank. Therefore, weight percent water, energetics,
and total : j>ha were evaluated. Additional analyses, including determinations of density,

1-1
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PH, total organic carbon (TOC), and total inorganic carbon (TIC), were performed at the
request of Chz _:terization Pl___ Engineering and Characte = tion Process Control.

This report includes no information on vapor space sampling and analysis to determine
the composition of the tank head space gases. The vapor space of the tank was recently
sampled. Results of analyses on those samples are contained in Huckaby (1995). The vapor
space data will be included and evaluated in a future revision to this report.
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Figure 2-1. Riser Configuration of Tank 241-( 01.
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Figure 2-4. Tank Layer Model.
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4.0 ANALYTICAL ESUL S

4 O\ RVIEW

The purpose of this section is to summarize the sampling and analytical results from
the March 29, 1995, sampling event for tank 241-C-101. This sampling and analysis event
was performed for evaluation of safety screening criteria defined in the Tank Safety
Screening DQO (Babad and Redus 1994). The DQO stipulates that TGA for weight percent
water, DSC for evaluation of fuel content and thermal output, and total alpha analyses for
criticality evaluation are required for tank 241-C-101. The DQO also stipulates that the
vapor spac  of the tank should be sampled for flammable gas content. The results of recent
vapor § e sampling and analysis will be incorporated in the next revision to this doci ent.

In addition to the safety screening analyses, bulk density was requested by
Characterization Plant Engineering. TOC, TIC, and pH analyses were requested by
Characterization Process Control. These analyses, along with the safety screening analysis
results reported in WHC-SD-WM-DP-111, 45-Day Safety Screen Results for
Tank 241-C-101, Auger Sample 95-AUG-019 (Sasaki 1995), are summarized in the following
sections. _

4.2 DATA PRESENTATION

4.2.1 Total Alpha

Total ;: >ha measurements were performed on the three samples from riser 8 (crust,
upper half of the auger, and lower half of the auger). Each sample was run in duplicate and
analyzed for total alpha according to procedure number LA-508-101. The results of these
analyses are summarized in Table 4-1.

The fifth column of the table provides the mean of the two runs performed on each
portion of the auger sample. The last column of the table provides the simple mean of all
the results (i.e., total of all primary and duplicate results divided by the number of results).

4-1
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APPENDIX B
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APPENDIX B
CALCU ATION TO DETERMINE EQUII 3RIUM CONCENTRATION
C CO, IN THE VAPOR SPACE OF TANK 241-C-101

This calculation determines the theoretical equilibrium concentration of carbon dioxide
gas above the tank 241-C-101 waste, based on the total inorganic content (TIC) of the waste
as measured from the 1995 auger sample.

DATA

Mean TIC result on auger sam) : drainable liquid 3,990 ug C/mL (Table 4-2).

Molarity of inorganic carbon in aqeous phase of the waste = [TIC]
= (3,990 ug C/mL)(1 mol C/1.2 x 107 ug)(1,000 mL/L) = 0.3225 M.

PH of auger sample drainable liquid = 10.2 (Table 4-3).

EQU * "7IONS
pH = -log[H*], where [H*] = concentration of H* ion
K = equilbrium or dissociation constant = II (products)/II (reactants)
CO, (g) & CO, (gas)
K35 °C) = [CO,(aQ))V[CO,(g)] : (B-1)

K,(35 °C) = 0.027416 (interpolated from data
in EPRI [1969))

CO,(aq) + H,0 = H* + HCO;

K,(35 °C) = [H*][HCO,)/[CO,(ag)] (B-2)

K,(35 °C) = 4.529 x 107 (interpolated from data
in EPRI [1969])
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HCO; 2 H* +CO0,?
K435 °C) [H*][CO;%/[HCO;]

K,(35 °C) = 5.4075 x 10" (interpolated from data
in EPRI [1969])

S ! 2L'I' TTTMARNT

From equation B-3,
[CO;?] = 5.4075 x 10 [HCO,;)/[H*].

From Table 4-3,
pH = 10.2.
Therefore,
[H*] = 10¢192 = 6,31 x 10"

and,

[COs?  5.4075 x 101[HCO,1/6.31 x 10" = 0.8 THCO;]

[TIC] = [CO;?] + [HCO;] = 0.3225 M (from Data Section)
Solving for [HCO;] u g equation B-4

0.857[HCO;] + [HCO;] = 0.3325

[HCO;] = 0.3325/1.857 = 0.1791 M
Solve for [CO,?] based on [TIC]

[CO;1 =0.3325M-0.1791 M = 0.1534 **

(B-3)

®B-4)
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Solve for [CO,(aq)] using B-2:

[CO,(ag)] = [H*][HCO;V/K,
[COy(aq)] (6.31 x 101)(0.1791)/(4.529 x 10'7) =250x10°M

Solve for [CO,(g)] using equation B-1:

[CO,(®)] = [CO(aQ))/K, = 2.50 x 10%/0.027416 = 9.12 x 10* M

Convert vapor space CO,(g) molarity to ppm using ideal gas law. First determine

number of moles of ideal gas in one liter volume:

n = PV/RT

where

n = moles of ideal gas

= 1 atm

= 1 L basis

= 0.08206 (L)(atm)/[(mol)(K)]

= temperature of vapor space, assumed to be 313 K (35 °C)

HAN gD
I

n = (1 atm)(1 L)/[(0.08206)(313)] = 3.893 x 10> mol

Divide [CO,(g)] by n above to determine CO,(g) concentration on a volume
fraction basis:

CO,(g) volume fraction = 9.12 x 10* M/3.893 x 10? = 2.34 x 10?

Multiply by 1 x 10° to convert to ppm:

CO,(g) concentration = 23,400 ppm

B-5
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