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o When a tank has been removed from the Ferrocyanide Watch List, the
temperature monitoring requirements will be in accor”™ ce with the categories of
safety classes established. In any case, requirements established in the Interim
Safety Basis (Leach and Stahl 1993) shall also be in effect.

o New instrument trees have been installed in twelve of the ferrocyanide tanks.
The remaining 8 tanks have been rescheduled to have new instrument tr--s
installed by September 30, 1995. Table 1-1 gives the current status of t... tanks
reg ling Tank Monitoring and Control System (TMACS) connection.’

"It has been recommended to DOE to remove two tanks from the Ferrocyanide Watch
List (tanks 241-BX-102 and 241-BX-106). When this request is approved, only 7 instrument
trees will need to be installed. (Tank 241-BX-106 has already been installed).

1-2







WHC-EP-0758, Rev. 0

Table 1-1. Ferrocyanide Watch List Tanks. (2 sheets)

| B Baseline* Alert® | Maximum® | High'
Tank 'Vaste| temperature |temperature| temperature |temperature | Leak | o004 ~q
inches date
-] F (-] C -] F (-] C °F (-] C (-] F -] C
TY-104 | 24 63 R4 17| 73 | 23 | 81 27 64 18 | 1981 Yes

'R denotes riser number where tree is installed.

®Alert temperature is defined as 10 °F above baseline temperature.
‘Maximum temperature is defined as 18 °F above baseline temperature.
High temperature refers to highest temperature measured in a tank.

‘Recommended for removal from the ferrocyanide Watch List.
New instrument tree installed - baseline not yet determined.
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A minimum moisture content of 40% by weight is predicted for the ferrocyanide sludge.
Core samples of ferrocyanide sludge from tanks 241-TY-101, 241-TY-103, and 241-TY-104
in 1985 had moisture contents ranging from 45.5% to 62.7%. by weight. The moisture
content in "U-Plant" sludge simulant was measured to be 66% by weight after being
centrifuged into a stable sludge layer (Leach and Stahl 1993). The moisture contents of
retrieved samples from tanks 241-C-112 and 241-C-109 varied from 28 wt% to 64 wt%.
These high values are consistent with expectations based on simulant studies (Postma

et al. 1994).

Simulant waste studies have shown that U-Plant flowsheet material will not support a
propagating reaction even when dry. As little as 12% water by weight will inhibit a
propagating reaction even in “* - In-Farm n - rial.

5-4
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The use of multiple instrument trees as a method of ensuring detection of possible hot spots
in a ferrocyanide waste tank is neither feasible nor necessary. Complete analyses of hot
spots that account for all relevant factors is underway to resolve the concern. The analyses
performed to date have concluded that waste dryout due to hot spots appears not to be
credible.

In addition, multiple instrument trees are not necessary to increase the accuracy of the
thermal anomaly modeling. At best, they would verify the readings of one tree versus
another, and in the short-term, the second instrument tree will accomplish the verification.
The new instrument trees have verified the tank temperatures, as measured by the older
trees, and that the temperatures are relatively constant in the tank. In those cases studied
where more than one instrument tree exists, the differences in temperature readings are
minor and explained by small v~ ations in conductivity or the accuracy limits of the probes.

An additional b; "~ for installing only one new instrument tree per “-~k is the result of
numerous studies conducted to date that indicate the t: "~ contents are safe in their present
condition and that mitigation or remediation will probably not be necessary for ensuring tank
safety.

The plan is to provide appropriate surveillance to ensure that parameters are maintained

within safe limits until retrieval and final disposal is accomplished. One of those parameters

‘is temperature and it is believed that one instrument tree with replaceable temperature probe

elements per tank will be indicative of the temperatures in the tanks. The assumption is that |
the waste content will be shown to be relatively homogeneous regarding heat content, and
other parameters, such as moisture content, are monitored and found to be within safe limits. |

New instrument trees have been installed in twelve of the ferrocyanide tanks. The remaining
8 tanks (tanks ~ -102, BY-103, BY-108, C-111, T-107, TY-101, TY-103, and TY-104) are
scheduled to have new trees installed by September 30, 1995.

7.4 NUMBER AND ELEVATIONS FOR TEMPERATURE PROBES

The number of temperature probes to be placed in a tank depends on the depth of the waste
in the particular tank. The maximum number of temperature probes on a tree is limited to
eight with the current design. As a minimum, two temperature probes in the waste and one
in the vapor space are desirable. Minimum spacing is 10.2 cm (4 inches) because of
fabrication restraints. The maximum recommended spacing is 61 cm (24 inches) to allow
heat transfer estimates to give complete vertical profile coverage should one probe become
unreliable.
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Te x tre Hnitoring probe elevations are determined on a tank by tank basis after
consideration of:

o Tank waste depths and types: sludge, salt, or supernate
. nk fill histories (Anderson 1990)

o Tank modeling needs.
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8.0 EXISTING TEMPERATURE SURVEILLANCE AND MONITO™ ™1

Administrative controls are in place to ensure early detection of increasing temperature
trends. § veillance alert criteria are specified for each of the ferrocyanide tanks (see

Table 1-1). These criteria allow for actions to be taken, in accordance with tank operating
procedures (Section 8.2), to assure that temperatures in the ferrocyanide tanks do not rise
above levels which could jeopardize the continued safe storage of the waste. Surveillance
and monitoring limits have been specified by Westinghouse Hanford Company (Welty 1993).
Monitoring requirements have been s; ified by Public = w 101-510. Public ™ ww 101-510
is applir - of the Hanford Site Watch List tanks.

“11 W 101-57"

Also known as the Wyden Amendment, Public Law 101-510, Section 3137: "Safety
Measures for Waste tanks at Hanford Nuclear Reservation," requires:

"(a) Identification and Monitoring of Tanks --- Within 90 days (Feb 5, 1991)
after the date of enactment of this Act (Nov 5, 1990), the Secretary of Energy
shall identify which single-shelled or double-shelled high-level nuclear waste
tanks at the Hanford Nuclear Reservation, Richland, Washington, may have a
serious potential for release of high-level waste due to uncontrolled increases of
temperature.... After completing such identification, the Secretary shall
determine whether continuous monitoring is being carried out to detect a release
or excessive temperature... 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 not itself increase the
danger of a release can be installed."”

Connection of the Ferrocyanide Watch List tanks to TMACS meets the continuous
monitoring criterion of Public Law 101-510 for these tanks (see Section 6.2).

8.2 TANK OPERATING PROCEDURES

All ferrocyanide tanks are continuously monitored for temperature. This is achieved by
utilizing the TMACS (Section 6.2). All of the ferrocyanide tanks are currently connected to

the TMACS.

In the event tank temperatures cannot be monitored continuously, ferrocyanide tanks are
required to be monitored for temperature at least weekly until continuous monitoring
capability can be restored. "Weekly" is defined as 7 days, not to exceed 12 days, between
i 1 successive temperature probe readings for an individual tank.
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The current ferrocyanide Watch List tank baseline temperatures are listed in Table 1-1.

Any temperature reading that exceeds the surveillance alert criteria (5.6 °C [10 °F] above or
8.3 °C [15 °F] below baseline) as specified by Tank Farm Operations, Technical Support,
after recheck verification, will result in a discrepancy report being issued by Tank Farm
Operations, Technical Support (Fowler 1994),

Any temperature reading that exceeds the maximum temperature criteria (10 °C [18 °F]
above baseline) after recheck verification, will result in a discrepancy report being issued by
Tank Farm Operations, Technical Support (Fowler 1994).

It has been determined that none of the ferrocyanide tanks require active cooling under
current storage conditions and thus, cannot credibly reach the 90 °C safety criterion for the
CONDITIONALLY SAFE category (Alumkal 1994).

For temperature increases in a ferrocyanide tank, corrective actions may include a complete
engineering review and system desi~1. They may also be limited to er~*neeri~~
recommendations, such as the following:

.« Adjustments or modifications to ferrocyanide tank ventilation systems, including
the addition of active ventilation systems ( i.e., portable exhausters)

o Addition of a refrigerated cooling system into the tank or as a part of an active
ventilation system

e Addition of water in minimum quantities to prevent temperature increases and
restore temperature control. Moisture will not be added unless dry cooling
methods are ineffective at keeping the waste temperature below 90 °C (194 °F).
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9.0 CURRENT EQU..'MENT STATUS

The effort to provide upgraded temperature monitoring for all of the Ferrocyanide Watch
List tanks is underway. New instrument trees have already been installed in thirteen

ferrocyanide tanks.

Installation of instrument trees in the remaining eight tanks (tanks 241-BX-102, 241-BY-103,
2¢  Y-108, " 11-C-111, 241-T-107, 241-TY-101, 241-TY-103, and 241-TX-104) is
scheduled to be completed by September 30, 1995. All of the ferrocyanide tanks have been
connected to the TMACS.

The current status of the temperature probes in the ferrocyanide tanks is given in the
3 A C 1993).
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APIr™NDIX A

TEMPERATURE PROBE STATUS FOR FERROCY "{IDE TANKS.
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APPEND™
PR | GORNY. OBE GinixuS - JR 2 2aROC 2 AivasE TA S

This appendix contains a tabulation of temperature probe information for each of the 20
ferrocya " le watch List tanks. It is provided for information only.

The elevation of each temperature probe on a tree (which is relative to tank center bottom)
was determined based on TC probe assembly and installation drawings.

A condition code is provided for each temperature probe that has been field checked. The
condition code has been left blank on those tanks where the thermocouple field checks were
not completed. The codes are:

(G) Good: Indicated temperature compares favorably to the temperature
measured by another temperature probe in a liquid observation well.

(A) Acceptable: Temperature probes with measured resistance values within normal
limits and an indicated temperature within expected range.

(M) Marginal: Temperature probes with higher than normal (0.5 ohms to 20 ohms
depending on length) loop resistance, higher than normal resistance
in one lead to ground, or having some other abnormality, e.g.
inconsistent resistance measurements.

(F) Failed: Temperature probes with either open circuits or loop resistance
greater than 100 ohms.

Example: A @ 15.2 means an acceptable condition for the temperature probe located 15.2
feet above the tank -—terline bottom.

High waste temperatures and field test temperatures were taken from temperature probes
checked as part of the repair effort. Specific temperature probe numbers follow the high
waste, and field test temperatures listed.
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