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¢\ SEQUOVAH FUELS AL 22 198!

July 19, 1991

Certified Mail
Raturn Receipt Regquested

Mr. A. Bill Beach, Director
Division of Radiation S5afety

and Safeguards
Region 1V
U.8. NUCLEAR REGULATORY COMMISEION
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

RE: License No. SUB-1010:; Docket No. 40-8027
HF Off-Gas Scrubber - Elevated Uranium MPC's

Dear Mr. Beach:

This letter provides an intarim report of the recent
conditions surrounding operation of Sequoyah Fuels
Corporation's (SFC's) HF (hydrogen fluoride) off-gas scrubber
and sampling of the scrubber exhaust for uranium. The
primary concern is the detection of uranium in the HF off-gas
scrubber exhaust at concentrations significantly higher than
would be expected based on past experience. The following
text provides a description of the problem and significant
actions taken to date. 1Included is background information
pertaining to the scrubber system, a summary of recent events
and actions taken, and to implications with respect to SFC's
NRC license. Finally, SFC's plan for addressing the
situation is outlined. The plan is discussed in terms of
short, intermediate, and long term actions to improve current
conditions and prevent recurrence.

HF Scrubber System

The HF off-gas scrubber system, which includea an upstream
Ho=F; burner, is designed to remove fluorides as hydrogen
fluoride (HF). The Hy;~F; burner converts hydrogen and
fluorine to HF gas. The scrubber removes the HF gas from the
air stream by absorption in water. The HF scrubber does
remove some UFg and particulate from the gyas stream, but with
less efficiency. The HF scrubber was not intended, by design
or function, to remove particulates from the gas stream.
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There are several gas streams that enter the HF scrubber,
four of which are potentially uranium bearing. Two of these
streams enter the HF scrubber from the H;~F, burner and two
bypass the burner. Five other gas streams enter the HF
scrubber without going through the burner; each of these are
from non-uranium bearing processes. Attachment 1 provides
more detail with regard to the origin and compesition of each
of the gas streams entering the HF scrubber system.

Ceold Trs. ~ "-Gas

The col. ¢ refrigerated systems that collect UFg by
desubliming +idifying) it out of a hot gas stream. There
are normally ..ree cold traps in series; primary, cleanup,
and secondary. Any UFg that is not solidified in the cold
traps is passec to the Hy~F; burner, then to the HF scrubber.
This is 1likely the primary pathway for uranium to enter the
HF scrubber.

The hot and cold R-11 circulating systems were modified in
the summer of 1990. The new system is a simpler system to
operate, uses less refrigerant, and is more efficient at
solidifying UFg than the previous systenm. In fact, the
current secondary cold trap system was initially being
operated at such a low temperature that too much HF was being
condensed with the UFg. This caused unwanted HF to be
transferred to the product cylinders during filling. To
alleviate this problem SFC increased the temperature of the
cold traps and also revised its procedure to "hurp" or vent
excess HF from secondary cold traps prior to draining to
product cylinders. This caused less HF to condense which may
have caused a slight increase in UFg passing from the cold
trap to the H;-F, burner. SFC has been experimenting with
variations in socongary cold trap temperatures to try and
determine an optimum operating condition. This has likely
caused some variation in the amount of uranium released to
the scrubber.

HF Scrubber Sample Train

The effluent Jrom the HF scrubber is sampled prior to
entering the main plant stack by passing the sample gas
stream seguentially through a KOH solution, moisture trap,
and two series-connected glass~fiber filters. Recent sample
system modifications have included the installation of a new
sample probe ard new tubing. The new sample probe and sample
flow rate were configured to provide as near isokinetic
sampling as possible. The sample probe design and flow rate
were based on recommendations in ANSI N13.1 "“Guide to
Sampling Airborne Radiocactive Materials in Nuclear
Facilities." The sample filters are stored after collection
to allow transformation of radon daughters and then analyzed
for gross alpha activity on a gas flow proportional detector.
The results are converted toc an act.vity concentration and
compared to the MPC for natural uranium.
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replaced, a weld repaired, and more packing was added toc the
scrubber. Again in the afternoon of July 10, the plant was
shutdown to allov testing and a more detailed reinspection of
the HF scrubber. This shutdown lasted until the afternoon of
July 12. Maintenance and repair efforts included rebuilding
® circulating pump, replrcing two nozzles, verifying level
control calibration, inspecting distributor and support
trays, upgrading recirculation liquid distribution, repair of
a leaking heat exchanger, and replacing four pressure Jauges.
Also, several operational parameters of the HF scrubber were
varied to evaluate the effect on the overall operation of the
HF scrubber.

B¥C License Action Level

SFC's NRC License SUB-1010, Chapter 5, identifies an action
level for release of uraniuam via airborne effluents of 30,000
microcuries per calendar quarter. SFC is monitoring the
total activ/ity released from the HF scrubber against this
action level. T™is action level has not yet been exceeded.
If present uranium effluent levels continue, SFC expects to
exceed this action level this calendar quarter. SFC will
evaluate and documert the significance of this condition,
including any impact at the nearest residence in a written
report to NRC in early August.

Planned Actions

Recognizing the current situation as one withcut a single,
simple, obvious solution, SFC has developed a generai
schedule of actions to be performed in order to mitigate the
situation, and ultimately, correct the condition. These
actions are differentiated with respect to short,
intermediate, and long term completion schedules. The
primary short term actions are 1) further modification of the
HF scrubber to improve water distribution over the internal
packing thereby improving the operating efficiency of the HF
scrubber, 2) adjustment of the UFg cold trap temperature to
increase t'.. afficiency of UFg collection in the cold traps,
and 3) procurement of the services of an outside
consultant(s) to evaluate the current sampling system and
analytical method, make necessary recommendations for
upgrades and collect an independent sample. Finally,
investigation of the cause of the elevated emissions will
continue.

Two intermediate term actions are planned. These are
installation of a rist eliminator (demister) downstream of
the HF scrubber, and clean-out of the UF cold traps. The
mist eliminator is being designeg specifically for
application to SFC's process. The general principle is that
of a self-cleaning wet gas filter. Aerosol particles are
trapped on a filter bed and subsequently washed to a drain,
Water is added to the mist eliminator in the form of a fog to
aid in washing the fiber bed. This is anticipated to greatly



improve the system's capacity to remove UFg and uranium
sarticulates from effluent air. Cleaning of the coid traps
way improve the efficliency of operation of the cold traps and
will allow for observation and correction of any condition
which may be hindering their operation. It is presently
contemplated that intermediate term corrective actions would
be implenented by early October.

Long te-m actions are also being considered. These include
stgregation of airborne waste streams to minimize size of
treatment systems and application of pollutant-specific
treatment technologies. For example, uranium bearing streams
might be consolidated and then passed through a KOH scrubber
prior to being combined with other gas streams and discharged
to the main plant stack. also, SFC will have its stack
consultant review other licensed material air emission points
at the facility to ensure sampling is proper, or to identify
corrective actions, where needed. Long term actions will
require further examination and definition; they would likely
be implemented in the calendar year 1992.

Should you have any gquestions, please contact me at
918/489-3207,

Sincerely,
F 1
lee R. Lacey

Vice President
Regulatory Affairs

LRL:nv

xc: Charles J. Haughney, NRC~NMSS
Keith .. Asmussen, General Atomics



ATTACHMENT )
GAS SBTREAMS ENTERING THE HF SCRUBBER

Uranium Processes

A

summary of the gas streams from uranium containing

processes that enter the HF scrubber is as follows:

1.

Hy-F, Burner

The Hy~F; burner pilot light is maintained with natural
gas which with combustion air converts hydrogen from the
cell room and excess fluorine from fluorination (from
secondary cold traps) to hydrogen fluoride and combustion
products (water vapor, carbon dioxide and excess air).

DUF4 Hyz Burner

The DUF4 Hy burner pilot light is maintained with natural
gas which with combustion air converts excess hydrogen
from the DUF facility to combustion products (water
vapor, carbon dioxide and excess air). Purge nitrogen
and hyarogen fluoride in the off-gas streams are
unaffected by the burner.

Note: The DUF, off-gas stream is filtered by primary and
secondary filters for solids removal. Primary and
secondary carbon traps are utilized to remove traces of
unreacted uranium  hexafluoride before the hydrogen
fluoride is recovered by two condensers in series
operated at approximately -3C°F and -90°F, respectively.

Hydrofluorination

Hydrofluorination off-gases which do not contain volatile
uraiuiium compounds are filtered by primary and secondary
filters for solids removal. The gases are cooled by heat
exchangers that conadense water vapor (reaction product)
and hydrogen fluoride before entering the HF scrubber.
The off-gas stream from the heat exchangers contain
hydrogen fluoride, water vapor and purge nitrogen.

Gas Lifts - A and B-Lines Hydrofluorination

Product wuranium tetrafluoride is transferred to thoe gas
lifts where nitrogen is utilizad to elevate the product
to ancther conveying system and also remove any entrained
hydrogen fluoride. The nitrogen containing hydrogen
fluoride is filtered by primary and secondary filters
before entering the scrubber.



Non~Uranium Processes
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Figure 1. HF Ofigas Scrubber Exhaust Sampling Resuits.



Action Level is 0.5 MPC
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