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ensure equipment performance consistently near optimum coilection efficiency.

.‘; ' Instrumentation used to monitor these parameters: often supplemented by

4‘.% audible alarm systems designed t« ignal and alert mill operators of the need

w5

’Wﬁ» for corrective action when prescribed operating ranges are exceeded In some
cases automatic control systems with interlocks may be necessary. For example,

- the scrubber fan could be interlocked to shut down in the event of an indica-
tion of water flow failure These circumstances would require suspending
particulate-producing processes in the ventilation zone serviced by the
scrubber until corrective action could be taken oy switching to a redundant
scrubber unit

i

Daily operational data summaries on baghouse and wet scrubber performance
are useful in providing a continuo record of performance of these devices
Other formats that contain equivalent information such as recorder charts can
also be used for this purpose Criterion 8 of Appendix A to 10 CFR Part 40
requires that checks of all parameters that determine the efficiency of yellow-
“ake stack emission control equipment operation be made and logged hourly In

addirtior data from checks made of all operating parameters necessary to enable
timely 1dentification of melfunctions can be of value in ensuring proper opera-
tion of baghouses and wet scrubber ind updating preventive maintenance
program for these device to reflect actual operating experience
; Mﬂ[h!{NANV
2.1 Bag or Fabric Filter: (Baghouses)
lhe frequency of needed maintenance for baghouses can be determined from
manufaciurer’'s recommendations and operating experience In order of decreas-
ng frequency, the principal baghouse components requiring maintenance are
(1) filter bags, (2) flow controls, (3) hoppers, and (4) eaning mechanisms
symptoms of potential operating problems requiring corrective maintenance are
Imost always one of the fq W 1ng (1) excessive em ions, (2) short filter
ig 11Te, and (3) high pressure droj These symptoms may indicate malfunc-
onitng 1n more than one component For example, high pressure drop may be
ttributable to difficulties with the filter bag cleaning mechanism, low
N ed air pre ure hi1gh humidity We Ak hak g action, loose filtey u")(]
tension or excessive reentrainment of dust Many other factors can cause
v LSRR p




excessive pressure drop, and several options are usually available for appro-

priate corrective action

2.2 Wet Scrubbers

The major problems with wet scrubbers from a maintenance standpoint are
(1) excessive buildup of solids in the wet/dry zones and entrainment separator,
(2) plugged water spray nozz'es, (3) abrasion in areas of high velocity such
as throats and orifices, and (4) corrosion on scrubber vessel internal surfaces.
A buildup of solids often occurs around the wet/dry interfaces of ducts where
the gas stream contacts the wetted scrubber housing. Instrumentation such as
liquid and gas pressure indicators can exhibit rapid solids buildup and there-
fore require regular cleaning to ensure prop:r system operation and performance.
'ncreased pressure drop, reduced gas flow, and subsequent system malfunction are
all possible consequences of a buildup of solids in the entrainment separator.
Water spray nozzles frequently wear or clog, which produces an uneven liquid
pattern and requires their replacement. Vorturi and impingement scrubbers tend
to show signs of abrasion in areas downstream of gas and liquid acceleration.
Corrosion can occur from the high moisture and airborne liquid incident on
components, in particular where protective liners may have deteriorated.

A regular schedule of routine inspection of key compoi.ents and operating

parameters is an essential ingredient of a maintenance program for ensuring the

reliability of performance of typical baghouses and wet scrubbers. Examples of
some typical maintenance activities for baghouses and wet scrubbers used at
uranium mills are presented in Appendices A and B, respectively. These activ-
ities are in addition to those procedures recommended by manufacturers for

routine lubrication, inspection, and replacement of component parts

TESTING
To ensure proper selection of emission control devices, it i1s necessary
for potential users to supply manufacturers with a list of specifications for
the given application, including gas flow rates, liquid flow rates (where
scrubbers are under consideration)., temperature, pressure, pressure drop, con-
centration of particulates, particle size distribution, emission ievels, and

n efficiency The manufacturers, in turn, should design and supply
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Emissions from miliing operations must be conty AR XSogs e

effluent releases are reduced to levels as low as 1s reasonablv achievable An
imp”rtaﬂt means of accomplishing this 1s by means of emission control devices
in mill ventilation systems. The design and the testing, operating, and main-
tenance procedures for these emission control devices should ensure that these

devices are operating consistently near peak operational efficien

DESIGN AND OPERATION

In addition to the requirement in Criterion 8 of Appendix L
Part 40 that requires checks to be made and logged hourly of all parameters:
that determine the efficiency of yellowcake stack emission control equipment
operation, other emission control devices should be sufficiently instrumented
to monitor all operating parameters necessary to enable timely identification
of malfunctions Consideration should be given to centralizing uipment
instrumentation and controls. where feasible. to facilitate ot
and ";inlif!rHJ ”[H"W'l[\q parameters

Instrumentation may be supplemented by audible alarms that are preset to
signal when prescribed operating range limits are exceeded

Consideration should be given to installation of automati o
instrumentation on processes and systems so that, when operating parameters on
emission control devices exceed preset

Equipment used in the emission control syster wuld be clearly marked to
allow easy identification R 3
location of valves and instrument

Consideration should be giver 0 kKeeping
order to evaluate system performance and to prov
or modifying a preventive maintenance program

Written procedures should be
operator actions 1f malfunctions
for complex or infrequent mode

that may be considered for typical

m lls are pre sented 1n A'(I,;“,“ 13 %




Equipment operators should be instructed in the function of each device
and its operating characteristics They should also be made aware of conse-
quences of malfunctions and misoperation as well as of corrective measures
that may be taken by the operator

Equipment operators should be made aware of modifications to the equip-

ment, changes in procedures, and problems encountered during system operation.

MAINTENANCE

A preventive maintenance program should be developed and implemented to
sustain proper equipment performance and t« duce unscheduled repairs. Inspec-
tions should be performed at least annually, more frequently if necessary, on
all components

In the development of the maintenance program, consideration should be
given to the type of emission control device, the manufacturer's recommenda-
tions, and the process at which the unit is installe This program may require
periodic updating to reflect onsite maintenance experience

Schecules and written procedures should be available for maintenance work.
Maintenance personnel should be trained in the implementation of maintenance

procedures. They should be trained to recognize the symptoms that indicate

potential problems, to determine the cause of the difficulty, and to remedy

it with the help, if necessary, of the manufacturer or other outside resource
TESTING

Emission control devices should be ssted L %"“ci:)”y to
vprify collection efficiency Collectio ffic y or ba ises and wet
scrubbers used in uranium mills should be n inlet yutlet radioactive
particulate concentrations in a dry gas co e ved L indard temperat're and
pressure Inlet and outlet (radioactive oy 1un ) p culate conce .rations
should be sampled simultaneously, if pra

The test should be performed ACCOr( ‘ 5 of Appendix A to
40 CFR Part 60 or an acceptable equi

If a preopera*tional in-place determi
lesired, a procedure mutually acceptal

used




4. QUALITY ASSURANCE

The overall quality assurance program submitted by an applicant for a

license should include provisions for (1) documentation, review, and evaluation
of design, testing, operating, and maintenance data for emission control
devices and (2) timely initiation of corrective actions necessary to maintain
uniform operation of these devices within prescribed ranges under expected

operating conditions.
IMPLEMENTAT LON

The purpose of this section is to provide information to applicants and
licensees regarding the NRC staff's plans for using this regulatory guide.

This draft guide has been released to encourage public participation in
its development. Except in those cases in whico an applicant proposes an accept-
able alternative method for complying with specified portions of the Commission's
regulations, the methods to be described in the active guide reflecting public
comments will be used by the NRC staff in evaluating procedures for designing,
testing, operating, and maintaining emissioi ntrol devices used at uranium

mills.
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APPEND. X A

TYPICAL MAINTENANCE ACTIVITIES FOR BAGHOUSES

COMPONENT

Baghouse Housing

Compressed Air System

Dust Collection Hopper

Manometer

Filter Bags

ACTIVITIES
Inspect exhaust from filters for visible dust.
Inspect gasketing on filter housing to ensure

against leakage.

Inspect for air leakage (low pressure) and check
valves
Check alignment of air pulse holes with center

*

of bag filters

Inspect for dust and debris buildup in ducting to
hoppe?

Rod out dust buildup on all accessible hopper
surfaces

Check operation of the discharge mechanism.

Inspect for blockage.

Inspect individual filter bags and attachment

hardware

The remainder are applicable




APPENDIX B

MAINTENANCE ACTIVITIES FOR WET SCRUBBERS

COMPONENT

Scrubber Body ¢ Inspect for wear, particularly in areas downstream
of gas and liguid acceleration.
Inspect for corrosion on all scrubber internal
surfaces
Inspect for excessive buildup, in particular in

the wet/dry zone

Nozzles . Inspect for buildup and damage

Entrainment Separator . Check operation.

Inspect structural supports for integrity.

Inspect pumps for wear, seal water, packing, and

smooth operation

Instruments . Inspect the condition of all instruments with

regard to solids buildup
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APPENDIX C

TYPICAL OPERATIONAL SURVEILLANCE PROGRAM
FOR_EMISSION CONTROL DEVICES

Ey]x,[Qﬁ SURVEILLANCE ACTIVITY
CONTROL DEVICE

Baghouses . Monitoring differential pressure. Adjusting timer or

differential pressure switch to adjust frequency of auto-

matic cleaning cycle as needed.

Monitoring differential pressure alarm lights in control

area.

Monitoring compressed air pressure gauge on high-pressure

air system

Monitoring air flow instrumentation in control area.

Wet Scrubbers - Monitoring differential pressure

Monitoring differential pressure alarm lights in control

darea.

Monitoring air flow instrumentation and alarm lights in

control area

Monitoring water flowmeters

Monitoring water pressure alarm lights in control area.
Monitoring control area process centrol indicator lights for

possible process shutdown in the event of water flow failures

it preconditioning sprays or at the scrubber




