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pcL and pncL are the gas-free densities of the convective and
nonconvective layers, respectively.

Equation 4-2 “ves neutr buoyan¢ void fractions of about 0.10to 0 5 for liquid-over-
solid saltcake tanks, including tank 241-SY-101 prior to dilution.

Most tanks apparently achieve a steady-state where gas generation is balanced by a steady,
ba ground release so that the n buoyant void fraction given by Equation 4-2 is never
attained. Inz >wtanks Hwev background release ite remains less than the
generation rate. This al s gas to periodically accumulate to the point of buoyancy and
consequent buoyant displacement gas release. The dominant conditions at exacerbate
gas retention and increase the probability of buoyant displacements are given below:

¢ Deep nonconvective laye creases the volume of gas generated per unit area
available for background e thereby i reasing the likelihood that genera n
will exceed the backgroui :ase.

¢ Small neutralb yanc | fraction (small difference between convective layer
[CL] and nonconvective [NCL] density): Less gas is required to accumulate

to achieve buoyancy.

« High gas generation rate: creases the likelihood that gas generation will exceed
the background release and cause gas to accumulate.

Concentration of the waste by evaporation drives each of these conditions in a hazardous
direction. Conversely, lutic dr ;them all in a direction away from buoyant
displacements such that the hazard can be eliminated with sufficient dilution. Specific
models and criteria for determining whether or not buoyant displacements can occur are
described in Section 8.0. _

13















Table 5-4. Gas
M
Date |

4/19/90
8/5/90
10/24/90
2/16/91
5/16/91
8/27/91
12/4/91
4/20/92
9/3/92
2/2/93
6/26/93

The LFL of hydrogen in air is
to 1993 time period exceeded
was likely that some earlier G
unacceptable, and efforts wer

Fall 8}
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ntsin ank 241-SY-101 Prior to Mitigation

jured | PromptWaste [ o . o oo o
Jon o Lev(ﬁl: ppop; g § V(?:;l:li) l:eel::;e)d
in.) iR one alt
2 7000 |
> Q4000 |
mn I CL T
4 ! 3,200
7 5,400
S I 4,400
12 9,300
- 6 4,600
10 7,600
9 7,000
10 7,600

1,000 ppm). Therefore, three of the GREs in the 1990
- for a short period of time, i.e., less than one hour. It
o exceeded the LFL. Such situations were

zd to mitigate the GREs.
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8.0 CURRENT CONDITION OF TANK 241-SY-101 SUPPORTING RETURN TO
N"RMAL SERVICE

eta 241-SY-101 waste transfer and water dilution volumes were selected such that the
waste in tank 241-SY-101 would be similar in concentration to other DST wastes that do not
exhibit ¢ st growth (although :y may have a crust) and do not exhibit BD-GRE behavior
(although there may be some gas retention). Changing the waste conditions to be sim o]
other non-BD-GRE wastes by diluting with water was determined to be sufficient to r e
the crust grow /level rise issue and also eliminate BD-GREs (Bauer 2000). An evaluation
of information available follo e transfer and d ition campaigns concludes that the
waste conditions have been m | such that crust growth and BD-GRE behaviors ave
been remediated.

8.1 EVALUATION DATA

Following the transfer and dilution campaigns, the mixer pump was run 31 times between
March 17 and April 1, 2000, to complete dissolution by mixing the settled solids with the
dilution water and to release the maximum possible gas. Each run was 25 minutes in
duration. The discharge nozzle orientation was changed between each run to assure best
mixing. As a result, the tank was well mixed from approximately 50 in. (the mixer pump
discharge nozzles are about 22 in. off the bottom of the tank) up to near the waste surface.
The waste below 50 inches was b¢ sved to consist of loosely settled solids easily disturbed
by the jet. The mixer pump has not been run since April 1, 2000. Since that time, the waste
solids have settled and have been compacting to form distinct convective and nonconvective
layers of waste. A thin layer of floating waste material is also present on the waste surface.

The evaluations in this report are based on data available as of October 1, 2000. Available
data include normal monitori  of waste level, temperature, and domespace gas
concentrations as well as wet 7 neutron and gamma scans in the MITs. Grab samples were
obtained April 3-6, 2000, and again on June 20, 2000, after about 90 days of waste settling.
Periodic video scans of the waste surface were performed. The data collected during and
subsequent to the evaluation period are summarized in Section 8.1.1 below, and grab sample
analyses are given in Section 2. Temperature effects on solubility are discussed in
Section 8.1.3. Evaluations r e to crust growth and BD-GRE behavior are presented in
Sections 8.2 and 8.3, respect -

8.1.1 Data Summary

o Waste Surface Level: The surface level initially dropped 3 in., probably due to ongoing
dissolution and gas release from solids. Figure 8-1 shows the surface level trend for
April through October 2000 compared with a similar six-month period when the tank
exhibited BD-GREs (April through October 1990). The surface level trended slightly
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Figure 8-12. Gamma Profiles Near the Top of the Nonconvective Layer

The trend in nonconvective layer depth is show n Figure 8-13, which includes all the
gamma and temperature profile layer ickness indicators through October 1, 2000. The
nonconvective layer thickness 1 can be projected between the bounds of a constant
thickness and a linear fit to the recent data trend as shown in Figure 8-13. The nonconvective
layer height as of October 1, 2000 is at 100 inches and may decrease a few more inches.
Figure 8-13 also shows the predicted nonconvective layer height of 64 + 30 inches.
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APPENDIX A

PUBLICL: ' |-510(H.R.4739), NOVEMBER 1990

NATIONAL DEFENSE AUTHORIZATION ACT FOR
FISCAL YEAR 1991

Section 3  : Safety Measures for Waste Tanks at
mford Nuclear Reservation

(a) Identification and Mo oring of Tanks. Within 90 days after the date of the
enactment of this Act, the Secretary of Energy shall identify which single-shelled

or double-shellec nuclear waste tanks at the Hanford Nuclear
Reservation, Ricl 1ington, may have a serious potential for release of
high-level waste mtr  :d increase in temperature or pressure. After
completing such on, the Secretary shall determine whether continuous
monitoring is bei >ut to detect a release or excessive temperature or

pressure at each tank so identified. If such monitoring is not being carried out, as
soon as practicable the Secretary shall install such monitoring, but only if a type
of monitoring that does n¢ tself increase the danger of a release can be installed.

(b) Action Plans. Within 90 ys after the date of the enactment of this Act, the
Secretary of Energy sh: develop action plans to respond to excessive
temperature or pres. ‘¢ or a release from any tank identified under subsection (a).

(c) Prohibition. Beginn 120 days after the date of the enactment of this Act, no
additional high-level :lear waste (except for small amounts removed and
returned to atank for ana ) may be added to tank identified under subsection
(a) unless the Secretary determines that no safer alternative than adding such
waste to the tank rren ' exists or that the tank does not pose a serious potential
for release of high-level nuclear waste.

(d) Report. Within six mor  after the date of the enactment of this Act, the
Secretary st . submit to Congress a report on actions taken to promote tank
safety, including action:  :en pursuant to this section, and the Secretary’s
timetable for resolving «  tanding issues on how to handle the waste in such
tanks.
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