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QUARTERLY REPORT ( DEFENSE NUCLEAR FACILITIES SAFETY
BOA  RECOMMENDATION 90-7

R. J. Cash
G. T. Dukelow

ABSTRACT

This is the second quarti ly report on the progress of activities
addressing safety issues ass 1ited with Hanford Site high-level radioactive
waste tanks that contain ferrocyanide compounds. 1 implementation plan (Cash
1991) responding to the Defense Nuclear Facilities Safety Board
Recommendation 90-7 (FR 199(C s issued in March 1991 describing the
activities planned and underw: to address each of the six parts of the

recommendation.

All of the activities 1 ited in the implementation plan are underway,
including the multifunétioné instrument tree and infrared tasks which resumed
in late July. Although technical difficulties and resource limitations
delayed some work, notewortt ‘ogress has been made in completing a number of
ferrocyanide program milesto Thermal modeling shows that the heat loading
of tank 241-BY-104 is much 1 'er than previously listed and that significant
hot spots within the waste are highly unlikely, if not impossible.
Computerized continuous temperature monitoring was installed on schedule on
five of the highest interest t 'ks and five additional tanks will be on-line
in December. Temperature reac 19s show that the scatter previously
encountered is eliminated with this new system. Accuracy checks of tank
instrument trees shows most thermocouples are reading correctly and many more
are usable than listed previot 'y. Tank intrusive sampling is proceeding and

the first vapor samples were ¢ ained in mid-October. Spectral scans were
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completed for twelve tanks and subst tial progress was made on design of an
infrared scanning system. Chemical reaction studies are underway with
synthetic ferrocyanide compounds bel ved to be more representative of the
ferrocyanide materials actually deposi 1 in the tanks. Tests indicate that
water plays a major role in impeding a ossible runaway reaction. An
emergency planning exercise was cond ted in May, emergency procedures were
updated this quarter, and validation  the procedures and a second emergency

exercise is scheduled for October.

Cash, R. J., 1991, Implementation Pla * the Defense Nuclear Facilities
Safety Board Recommendation 90-7 ~EP-0415, Westinghouse Hanford
Company, Richland, Washington. :

FR, 1990, "Implementation Plan for Re endation 90-3 at the Department of
Ener r's Hanford Site, WA," Fede Register, DNFSB Recommendation 90-7,
Vol. 55, No. 202, pp. 42243 - 42
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QUARTERLY REPORT EFENSE NUCLEAR FACILITIES SAFETY
BO. {ECOMMENDATION 90-7

.0 INTRODUCTI!

1.1 PURPOSE

This quarterly report* ides a status of the activities underway at

the Hanford Site on the ferr nide safety issues as requested by -
Nuclear Facilities Safety Bc (DNFSB) in their Recommendation 90-7

e Defense
(FR

1990). In March 1991, an in ientation plan (Cash 1991) was prepared and

sent to the DNFSB respondinc the six parts of ecommendation 90-7. All of
the activities in the implen tion plan are underway, and the status of each
is described in Section 2.0.
1.2 QUARTERLY HIGHLIGHTS
This section highlights major accomplishments for the quarter.
Highlights are summarized br :fly
e Work resumed on de ment of the Multifunctional Instrument Tree
(MIT). To expec ! tallation of MITs in watchlist tanks,
Los Alamos Nationa oratory will design and fabricate three

prototype units for the Hanford Site.

* Thermocouple trees w 1 be fabricated on site using existing tree
designs already utilized in the waste tanks. Four units will be

installed in fiscal year (FY) 1992.

¢« The infrared scannir system will deployed in one of the

ferrocyanide tanks f a proof of principle test. Transient thermal
modeling will start FY 1992 to determine if waste s “face
temperatures wi | increase soon enough to detect a possible hot spot

before its temperature becomes a concern.

e Thermocouple accur checks were completed this quarter.

Many

thermocouples not usea previously were found to be functional and in

good condition. Oth: elements appear to be repairabile.

e Thermal modeling of nk 241-BY-104 shows that the heat loading is
less than half of th listed in the table (Appendix A). Air
infiltration into the tank plays a major role in determining the
heat generated in the tanks. The hot spot modeling report was

completed and is bei cleared for public release.

*See Appendix B for metric-to-English and English-to-metric conversions.

1-1









WHC-EP- '4-2 REV 0

Using process knowledge and transfer records, an evaluation process which
is sti11 ongoing, 24" tanks have been identified at the Hanford Site as
containing 1,000 g-mole (465 1b) or ‘e of ferrocyan1de as the Fe(CN),
radical. In October 1990, the ferro nide issue was declared an Unreviewed
Safety Question™ because the safety envelope for these tanks may no 1onger
be bounded by the existing safety analysis report (WHC 1986). Work in and
around any of the ferrocyanide tanks :quires detailed planning with the
preparation of supporting safety and vironmental documentation and approval
by the U.S. Department of Energy (DOt) t« management. These restrictions are
required for safety and greatly increase the time required to complete work or
insti | equipment in the tanks.

*Two more tanks potentially containing ferrocyanide were identified since
DOE responded to Recommendation 90-7 R 1¢ )) in November 1990.

“Unreviewed Safety Question as - ned by DOE Orders 5480.5 (DOE 1986)
and N 5480.YY (DOE draft), "A propose lar @, test or experiment shall be
deemed to involve an Unreviewed Safet lestion if:

1. The probability of occurrence or the consequences of an accident or
malfunction of equipment ir .ant to safety, evaluated previously
by safety analysis will be 1ificantly increased, or

2. A possibility for an accide. or malfunction of a different type-

than any evaluated previously by safety analysis will be created
which could result in signi icant safety consequences."

4
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Figure 2-1. Results ¢ Spectral Gamma Scans for Europium 154 and
Cesium 137 in Several Ferrocyanide Tanks.
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Figure 2-1.  esults of Spectral Gamma Scans for Europium 154 and
Cesium 137 in Several Fe ocyanide Tanks. (continued)
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Figuw 2-2. Tank 241-BY-110 Thermocouple Readings.
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Figure 2-3. Mass Specti n and Relative Abundance of Ions from the
Decomposition of Pacific Northwest Laboratory Flowsheet
Ferrocyanide at 430 °C.
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Figure 2-6. Extracted Ton Traces for Carbon (Mass 12), Nitﬁogen
(Mass 14) an Oxygen  iss 16) from the Thermal Decomposition
of Pacific Northwest Laboratory Flowsheet Ferrocyanide.

Abundance Ion 12.00: TGAB251.D

30000

20000

10000

VA Sy
e .. I NN | _ ___,_A__M\_.\Thv_
0““!’“7"'?]1"_1' LAt R it 4 TﬁT[—'Y_V_T"’ll’—Y'r'_T—chv—T—Y.Y']"'_V‘VI_Tr

Fime -> 10.00 20.00 3¢ )_40.00 50.00 60.00 70.00 80.00 90.00
Abundance Ion 14.00: TGAB2S1.D

30000

20000

10000

0 '—T_I_I_W’I{"! RS B hamt e ¢ T Lo T_f‘l L [ | r ’M.“é“v—"—t—‘r—r"rj“v- )‘

ime -> 10.00 20.00 3 ) _40.00 50.00 60.00 70.00 80.00 90.00
Abundance Ion 16.00: TGAB2S1.D

30000

20000

10000 \_ﬁﬂ

N\

rime -> 10.00 20.00 30. ) 40.00 50.00 60.00 70.00 80.00 90.00

2-29



WHC-EP

t74-2 REV 0

Figure 2-7. Extracted Ion Traces for Mass Ions 26, 27 and 52 from the Thermal
Decomposition of Pacific Northwest Laboratory Flowsheet Ferrocyanide.
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Figure 2-8. Duplicate F nents of Different Sample Size Showing Total
Ion Traces for = nal Decomposition of Pacific Northwest
Laboratory ¢ :t Ferrocyanide (Batch 2 Solid 1).
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Figure 2-11. Select: n Traces from the Thermal Decomposition
of | 28b Flowsheet Material.
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Figure 2-12. Representative Mossbauer Spectrum for a Ferri/Ferrocyanide
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igure 2-14. 10 mm [ ime 2r Sample Holder Used in Burn Velocity Tests.

Sample Holder oo

10 mm Dia. 316 SS
(0.002 inch Wall)

Effective Volume 6.8cc

iter,

Ref. Elevation 0.00

—
Sample Holder Tube 1=+ 0.375"(9.5mm)
Heater

20.5mm
=(2l=1}-1.18"(30mm)

4" ’ 30mm

0.060 inch Dia. x 14 Turns,
Q

2.36°(60mm)
3.177(80.5mm)

Base Heater
0.060 inch Dia. x 5 T ns,
14 ()

TC, No.s: 1,2,3 &4

Type K, 0.020 inch Sheath,
Ungrounded

3/4-10 Hex Nut
(Modified as Shown)

MAGQ.9103t7? C.8
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Protective Actions associated with Columbia River Closure has

slipped to October 2 1991. The County/State Emergency Management
exercises were completed on schedule.

2-47
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3.0 SCHEDULES

The schedules shown in Fiqure 3-1 on the next three pages have been
statused for the quarter end September 30, 1991. Some milestones have been
completed on or ahead of sch: e while others have slipped from one to
several months. Explanation r each slippage, where applicable, are
described above in Section 2 or each affected task activity.

Delays were encountered his quarter in completing and approving pre-
start items identified in the readiness review process for startup of vapor
space sampling of 241-BY-104. the first ferrocyanide tank intr :ive activity.

These items were comp >ted :tober 8 a | vapor space sampling activities
started October 14, 1991. ictions required to resolve vapor space startup
details have caused a slip f other intrusive tank activities such as
auger sampling of 241-BY-1 | vapor space sampling and push mode core
sampling of 241-C-112. Pr .ion and approval of the required safety

assessment, environmental assessment, and "finding of no sianificant impact”
documentation for each one of these activities is taking mur longer than
previously estimated.

3-1
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Klem, M. J., 1991, Vapor Space Sampl ' Criteria for Single-Shell Tanks
Containing Ferrocyanide Waste, ~EP-0424, Westinghouse Hanford Company,
Richland, Washington.

Peach, J. D., 1990, "Consequences of losion of Hanford's Single-Shell Tanks
Are Understated" (Letter B-2414:v vo C. M. Synar, Chairman of
Environment, Energy and Natural esources Subcommittee, Committee on
Government Operations, House of epresentatives) GAO/RCED-91-34, General
Accounting Office, Washington, C.

WHC, 1991, Tank Farm Stabilization P for Emergency Response,
WHC-SD-PRP-TI-001 REV 0, Westin se Hanford Company, Richland,
Washington.

WHC, 1991a, Waste Characterization P n for the Hanford Site Single-Shell
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APPENDIX A
LI: OF FERROCYANIDE TANKS
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APPENDIX B
{IC CONVERSION CHART
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Metric Conversion Chart

Into Metric Out of Metric
If You Know | Multiply By | To Get | If You Know | Multiply By | To Get
Length Length
in. 2.54 cm mm 0.04 in.
ft 30.48 cm cm 0.4 in.
Mass weight) Mass (weight)
1b 0.45351 kg kg 2.2 1b
Volu Volume
ga 78541 L L 0.264172 gal
Temperature Temperature
Fahrgnheit SUbﬁ;igf 32 Celfius Celfius Multiply by F?ﬂ;ﬁ?'
(°F) multiply y (°C) (°C) 1.8, then (°F)
| 0.55555... add 32

B-3
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