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DD-OP-065(psm)

MAINTENANCE OF HEPA
FILTERED VACUUM CLEANERS
1.0 Scope

This document establishes the procedural requirements for maintenance of high efficiency particulate air (HEPA) filtered vacuum cleaners and transfer lid/barrel systems in areas under Battelle Columbus Laboratories Decommissioning Project (BCLDP) control.  This procedure is applicable to any BCLDP personnel maintaining HEPA filtered vacuum cleaners and transfer lid/barrel systems used for wet or dry vacuuming.

2.0 Purpose

The purpose of this document is to provide instruction for the proper maintenance of HEPA filtered vacuum cleaners in areas under BCLDP control, state the responsibilities for the BCLDP personnel involved, and ensure that the maintenance of BCLDP HEPA filtered vacuum cleaners is performed safely, efficiently, and in accordance with sound Health Physics (HP) practices.  This procedure is in accordance with the provisions of the “Surveillance and Maintenance Program Plan” (Reference 3.1.1).
3.0 References, Definitions, and Developmental Resources

3.1 References
3.1.1 DD-90-01, Surveillance and Maintenance Program Plan

3.1.2 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.3 HP-OP-014, Control of Radioactive Material

3.1.4 HL-OP-040, DOP or Equivalent Testing of HEPA Filters Using the Nucon F-1000 or F-1000-DDF Aerosol Detection with the Nucon Model SN-10 Aerosol Generator

3.1.5 HP-AP-11.0, Air Sampling and Analysis

3.1.6 
3.1.7 WA-OP-020, Identification, Segregation, Separation, and Documentation of Low Level Waste

3.2 Definitions
None.
3.3 Developmental Resources
DD-OP-215, Operation of Hand-Held Power Tools

4.0 General
4.1 Precautions
4.1.1 All vacuum cleaners included in the BCLDP program shall be equipped with manufacturer-recommended or equivalent HEPA filters and prefilters.
4.1.2 
4.1.3 
4.1.4 All vacuums shall be uniquely marked and labeled.
4.1.5 
4.2 
4.2.1 All contamination control vacuums should have the following labeling as a minimum:

· “Internal Contamination”

· “Caution—Radioactive Material”

· Radioactive material tag with dose rate

· Operating Instructions, if available

· Special Use

4.2.2 
4.2.3 
4.2.4 
· 
· 
4.2.5 
4.2.6 
5.0 


5.1 
5.1.1 
5.1.1.1 
5.1.1.2 
5.1.1.3 
5.1.1.4 
5.1.2 
5.1.3 
5.1.4 
5.2 

5.2.1 
5.2.2 
5.2.3 
5.2.4 
5.2.5 
5.2.6 
5.3 

5.3.1 
5.3.2 
5.3.3 
5.4 


5.4.1 
5.4.2 
· 
· 
· 
5.4.3 
5.4.4 
5.5 

5.5.1 
5.5.2 
5.5.3 
5.5.4 
· 
· 
5.6 Radiological Survey Requirements

Radiological surveys shall be performed by Health Physics on HEPA filtered vacuum cleaners in accordance with the following guidelines:

5.6.1 
5.6.2 If the dose rate of a HEPA filtered vacuum cleaner reads 100 mR/hr at 30 cm, Health Physics will evaluate the need for filter change-out.  Filter change-out may also be required if vacuum performance declines during use before the dose limit of 100 mR/hr is reached.
5.6.3 
5.7 Emptying and Filter Change-out Requirements
Emptying HEPA filtered vacuum cleaners and filter change-out shall be performed by the Decon Maintenance Specialist or designee (qualified on this procedure) in accordance with the following:
5.7.1 Health Physics shall be contacted to arrange emptying HEPA filtered vacuum cleaners or to replace HEPA filters in the units, when required.
5.7.2 If the HEPA filtered vacuum cleaner is contaminated with asbestos, the Safety Officer shall instruct D&D personnel concerning required precautions.
5.7.3 Health Physics control of HEPA filter replacement and the process for emptying HEPA filtered vacuum cleaners shall be performed in accordance with the following:
5.7.3.1 An applicable RWP.
5.7.3.2 Emptying and/or HEPA filter replacement activities shall be performed in a controlled area, tent or room, established to control the spread of airborne radioactive contamination.  The area should include complete physical boundaries to isolate the emptying or maintenance operation from surrounding area.
5.7.3.3 Health Physics shall be in attendance to perform radiological surveys during and following the emptying and/or maintenance activities in accordance with the provisions of Reference 3.1.2.
5.7.3.4 Airborne radioactivity samples shall be taken during the emptying and/or maintenance process in accordance with the provisions of Reference 3.1.5.
5.7.3.5 If the HEPA filtered vacuum cleaner contains debris with high levels of contamination, the use of a HEPA filtered ventilation system may be required during the emptying/maintenance activities.
5.7.3.6 During the filter replacement and emptying process, care should be taken at all times not to contaminate outer surfaces of the HEPA filtered vacuum.
5.7.3.7 Bags of HEPA filtered vacuum cleaner waste shall be handled in accorance with the provisions of References 3.1.3 and 3.1.6.
5.7.3.8 The HEPA filtered vacuum cleaner shall be removed from service until
a. The HEPA filter(s) is replaced and a DOP test performed by the Decon Maintenance Specialist, according to provisions in Reference 3.1.4.
b. DDO-346, “HEPA Vacuum Cleaner Inspection Post-Maintenance,” is completed.  This form is usually completed after each servicing, filter change-out, bag change-out, etc., by either the D&D personnel performing maintenance or the D&D personnel assigned to operate the locked JN-1 Hot Tool Crib.  The form is reviewed and signed by the Decon Maintenance Specialist or designee.
c. The lid has been chained and locked to the canister, tanks, adapter, or barrel.

NOTE:  
Specific procedures for radiological handling of filters and bags are included in the Work Instruction and RWP. 
5.0 Procedure
NOTE:  
The following vacuum filter change-out and clean-out is performed by the Decon Maintenance Specialist or designee (qualified on this procedure). Health Physics provides continuous coverage, and Waste Management is contacted at the beginning of the change-out and clean-out to prepare for receipt of the waste generated.

5.1 Euroclean UZ 930 Filter Change-Out and Clean-Out


· 
· 

CAUTION:  When removing bag, be careful not to disturb dust and particulates within the bag.

5.1.1 Undo cardboard locking clip on bag and carefully remove bag.
5.1.2 Clean out bottom of bucket, if necessary.
5.1.3 Vacuum foam filter on top of motor.
5.1.4 Insert new bag and slip cardboard locking clip over inlet tube.
5.1.5 Replace lid and lock in place using clips.
5.1.6 Start vacuum; if there is evidence of blowing dust or lack of sufficient suction, change out HEPA using the following steps:
a. Undo locking clips on lid and remove lid.
b. Snap HEPA filter and prefilter out of lid and replace with new HEPA filter (if necessary) and prefilter.
c. Replace lid and lock in place using clips.
5.1.7 Start and test operation of vacuum prior to removing from change-out area.
5.1.8 Efficiency test vacuum according to HP-OP-040, if HEPA disturbed.
5.1.9 Measure airflow using anemometer (70 cfm).
5.1.10 Replace chain and lock.
5.1.11 Give contents and filters to Waste Management personnel.
5.2 HAKO Mercury Vacuum Model MRS 3 Filter Change-Out and Cleaning
NOTE:  
Waste Management personnel shall be present to test for mercury vapors.

5.2.1 Unlock master lock and remove lock and chain.

5.2.2 Remove motor/lid assembly.

5.2.3 Remove charcoal filter bracket and assembly.

5.2.4 Remove adapters.

5.2.5 Remove HEPA filter assembly.

5.2.6 Examine pink impact filter located on bottom of HEPA filter assembly.

5.2.7 If impact filter is discolored or packed with dust particles, replace filter.

5.2.8 Remove bag ring.

5.2.9 Remove Dacron filter and filter protector.

5.2.10 Clean or replace Dacron filter or filter protector.
CAUTION:  
When removing the bag, be careful not to disturb dust and particulates within the bag.

5.2.11 Take filter bag off intake tube and carefully remove filter bag from tank.

5.2.12 Clean out interior of tank.

5.2.13 Insert new filter bag into tank by opening folds and attaching cardboard collar onto intake tube until rubber gasket is past the ring on end of tube.

5.2.14 Insert filter protector into tank and snap elastic band around rim of tank—allow a 2-inch overlap.

5.2.15 Insert Dacron filter into filter protector and snap elastic band around rim of tank—allow a 2-inch overlap.

5.2.16 Place bag frame with ring down into Dacron filter.

5.2.17 Set HEPA filter module into tank and center so rim gasket seats evenly around tank.

5.2.18 Place adapters onto tank and lock in with tank lid latches.

5.2.19 Place charcoal filter assembly on top of upper adapter.

5.2.20 Place vacuum motor assembly onto adapter and secure with lid latches.
5.2.21 Start vacuum, if there is evidence of blowing dust or lack of sufficient suction, change out HEPA according to the following steps:

· Remove motor/lid assembly.

· Remove charcoal filter bracket and assembly.

· Remove adapters.

· Remove HEPA filter assembly.

· Open clamp.

· Remove clamp and screen from HEPA assembly.

· Remove impact filter and replace HEPA filter.

· Place new impact filter (smooth side down) on bottom of HEPA and center.

· Place screen and clamp onto HEPA filter.

· Close clamp.

· Place HEPA filter assembly into tank and replace adapters.

· Insert charcoal filter assembly onto top adapter and attach motor/lid assembly to tank.

5.2.22 Start and test operation of vacuum prior to leaving change-out area.

5.2.23 Efficiency test vacuum according to HP-OP-040, if HEPA disturbed.
5.2.24 Measure airflow using anemometer (70 cfm).

5.2.25 Replace chain and lock.

5.2.26 Give contents and filters to Waste Management personnel.
5.1 

5.7.4 
5.7.5 
5.7.5.1 
5.7.5.2 
5.7.5.3 
5.7.5.4 
5.7.5.5 
5.7.5.6 
5.7.5.7 
5.7.5.8 
5.7.5.9 
5.7.5.10 
5.8 

5.8.1.1 
5.8.1.2 
5.8.1.3 
5.8.1.4 
5.8.1.5 
5.8.1.6 
5.8.1.7 
5.8.1.8 
5.8.1.9 
5.8.1.10 

5.8.1.11 
5.8.1.12 
5.8.1.13 
5.8.1.14 
5.8.1.15 
5.8.1.16 
5.8.1.17 
5.8.1.18 
5.8.1.19 
5.8.1.20 
5.8.1.21 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
5.8.1.22 
5.8.1.23 
5.8.1.24 
5.8.1.25 
5.8.1.26 
5.3 HAKO Mercury Vacuum Model MRS 4 Filter Change-Out and Cleaning

NOTE:  
Waste Management personnel shall be present to test for mercury vapor.

5.3.1 Unlock master lock and remove lock and chain.
5.3.2 Remove motor/lid assembly.
5.3.3 Remove charcoal filter bracket and assembly.
5.3.4 Remove adapter by opening latches.
5.3.5 Remove HEPA filter assembly.
5.3.6 Remove second adapter by opening latches.
5.3.7 Remove water shutoff assembly.
5.3.8 Clean out interior of tank.
5.3.9 Set water shutoff assembly onto tank.
5.3.10 Set adapter onto tank and latch.
5.3.11 Set HEPA filter module into adapter and center so rim gasket seats evenly around adapter.
5.3.12 Place adapter onto tank and latch.
5.3.13 Place charcoal filter assembly on top of upper adapter.
5.3.14 Place vacuum motor assembly onto adapter and secure with lid latches.
5.3.15 Start vacuum; if there is evidence of blowing dust or lack of sufficient suction, change out HEPA according to the following steps:

· Remove motor lid/assembly.
· Remove charcoal filter bracket and assembly.
· Remove adapter by opening latches.
· Remove and replace HEPA filter module.
· Insert charcoal filter assembly onto top adapter and attach motor/lid assembly to tank and latch.
5.4 RADVAC 2000 (Dry Use) Filter Change-Out and Cleaning
5.4.1 Unlock master lock and remove.
5.4.2 Lift out top stage.

5.4.3 Unlock second stage and remove.

5.4.4 Replace bag, the 10-micron conical filter, and ensure that bag strap is outside of vacuum.
5.4.5 Install and lock second stage and insert top stage into vacuum.

5.4.6 Start vacuum; if there is evidence of blowing dust or lack of suction, change out prefilter and HEPA according to the following steps:

· Lift out top stage.
· Remove thumb wheel and washers, and slide off prefilter.
· Install new prefilter and washers, tighten thumbscrew, and repeat step 5.4.6.

· If required, lift out top stage and remove new prefilter.
· Remove thumbscrew and washers and slide off HEPA.
· Install new HEPA and washers and tighten thumbscrew.
· Replace new prefilter and install top stage into vacuum.
5.4.7 Start and test operation of vacuum prior to leaving change-out area.

5.4.8 Efficiency test vacuum according to HP-OP-040, if HEPA disturbed.

5.4.9 Measure airflow using anemometer (120 cfm).

5.4.10 Replace lock.

5.4.11 Give contents and filters to Waste Management personnel.

5.5 RADVAC 2000 (Wet Use) Filter Change-Out and Cleaning

NOTE: 
The RADVAC 2000 shall only be used as a wet vacuum in emergency situations.  If used as a wet vacuum prior to change-out, contact Waste Management and Health Physics for proper wet handling and disposal.

· Unlock master lock and remove

· Remove debris bag, if time permits

· Open drain valve, to drain off excess water from tank to a Waste Management approved container
· Label use as wet vac.

NOTE: 
Decon and dry vacuum parts and tank while executing the following procedure:

5.5.1 To examine prefilters and HEPA filter for excessive moisture, use the following steps:

· Lift out top stage.
· Remove thumb wheel and washers and slide off prefilter and HEPA filters.
· Examine filters for excess moisture.
· If filters contain excessive moisture, replace filters, install washers, tighten thumbscrew, and continue with this procedure.

· If filters do not contain excessive moisture, return filter to top stage, install washers, tighten thumbscrew, and continue with this procedure.

5.5.2 Unlock second stage and remove.

5.5.3 Replace bag, the 10-micron conical filter, and ensure that bag strap is outside of vacuum.
5.5.4 Install and lock second stage and insert top stage into vacuum.

5.5.5 Start vacuum; if there is evidence of blowing dust or lack of suction, change out prefilter and HEPA according to the following steps:

· Lift out top stage.
· Remove thumb wheel and washers and slide off prefilter.
· Install new prefilter and washers, tighten thumbscrew, and repeat step 5.5.5.

· If required, lift out top stage and remove new prefilter.
· Remove thumbscrew and washers and slide off HEPA.
· Install new HEPA and washers and tighten thumbscrew.

· Replace new prefilter and install top stage into vacuum.
5.5.6 Start and test operation of vacuum prior to leaving change-out area.

5.5.7 Efficiency test vacuum according to HP-OP-040, if HEPA disturbed.

5.5.8 Measure airflow using anemometer (120 cfm).

5.5.9 Replace lock.

5.5.10 Give contents and filters to Waste Management personnel.

5.6 PAC VAC Filter Change-out and Cleaning
NOTE:  Prior to use, ensure that two gaskets have been installed to the intake lid and to the filter lid.

5.6.1 Unlock intake lid and remove.

5.6.2 Remove hose clamp and replace bag, clamp and prefilter.

5.6.3 Lock intake lid to vacuum.

5.6.4 Start vacuum; if there is evidence of blowing dust or lack of suction, change out prefilter and HEPA according to the following steps:

· Unlock and remove power head lid.
· Remove thumb wheel and washers and slide off prefilter.
· Remove star wing nut and washers and remove HEPA filter.
· Install new HEPA filters with washers and star wheel nut.
· Install prefilter with washers and thumb wheel.
· Install power head lid and locks.
· Replace new prefilter and install top stage into vacuum.

5.6.5 Start and test operation of vacuum prior to leaving change-out area.

5.6.6 Efficiency test vacuum according to HP-OP-040, if HEPA disturbed.

5.6.7 Measure airflow using anemometer.

5.6.8 Replace lock.

5.6.9 Give contents and filters to Waste Management personnel.

5.7 Transfer Lid Change-Out (Wet Use)

NOTE: 
The transfer lid/barrel system shall be the primary method of wet vacuuming.  Contact Waste Management and Health Physics for proper wet handling and disposal.

5.7.1 Remove transfer lid from barrel and give barrel to Waste Management for disposal.

5.7.2 Decon transfer lid and its parts.

5.7.3 Attach (drained and locked) transfer lid to clean barrel.

5.8 Transfer Lid Change-Out (Dry Use)

5.8.1 Remove transfer lid from barrel and give barrel to Waste Management for disposal.

5.8.2 Decon transfer lid and its parts.

5.8.3 If vacuum suction is low or dose rates are high (100 mR/hr or above at 30 cm), replace prefilter (undo wiring nut).

6.0 Records
The records generated by the use of this procedure shall be provided, in duplicate, to Project Records on a monthly basis.

· HEPA Inventory

· Vacuum Inventory Log

· HEPA Vacuum Cleaner Control Log

· HEPA Vacuum Cleaner Inspection Post-Maintenance
7.0 Forms
7.1 Forms
· 
· 
· 
· DDO-346, HEPA Vacuum Cleaner Inspection Post-Maintenance
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PP A VACUUM CLEANER PO T M A N AN e

Date/Time: ' Vacuum LD. #

Describe maintenance performed:

Unit is currently labeled with a radioactive material sticker?

Comment:

2. Electrical cords not frayed or damaged? O Yes O No
Comment:

3. HEPA filter and prefilter installed correctly? O Yes O No
Comment:

4. Hose connections are made up correctly and tightened correctly? O Yes 0O No
Comment:

5. Motor guards in place and motor housing not damaged? O Yes ONo
Comment:

6. Gaskets in good repair and installed correctly? O Yes O No
Comments:

7. Floats on wet/dry vacuums free to move in support cage? O Yes O No

Comments:

Hoses are in good repair?

Comments:

Warning labels and operating instruction stickers legible?

Comments:

Latches and/or locking clips in good repair and latched/locked?

Comments:

Bag filters and debris bag installed correctly and in good repair?

Comments:

Check air flow with anemometer?

Comments:

Inspected by: Reviewed by:

DDO-346, Rev. 2 3/99(psm)




� EMBED PBrush  ���





Procedure Status:





[    ]	Non Non-Critical Procedure


[ X ]	Critical Procedure—Procedure Qualification Packet (PQP) Required
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