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1.0  Introduction 

 
1.1 Scope 

 
This document provides the procedure for replacing the HEPA filters located on the roof of 
building 725.  There are three filters, each associated with the following beamlines:  1) X6B, 
X7B and X9; 2) X14A, and 3) X18A, X18B and X19A and the gas cabinet at X19A.  The filters 
are manufactured by Flanders Corporation, model # T-009-H-08-05-SU-51-00-GG-F.   
 
This procedure also incorporates information from LS-M-0025, Work on Laboratory Exhaust 
Hoods and Associated Fans, as these filters are associated with an exhaust system where the fan 
motor and exhaust hood are at different locations such that when working on the fan motor, you 
are not in visual contact with the exhaust hood. 

 
1.2 Purpose 
 
The potential exists for contamination by unbound, engineered nanomaterials in the filters and 
the exhaust ductwork and filter housing leading up to the filter intake.  Contamination is not 
expected in the filter housing on the outlet side except as noted in the procedure. 
 
The procedure outlines the controls necessary in order to replace the filters in a manner that 
reduces the risk of inadvertent personal contamination to a level as low as reasonably achievable.  
It also ensures that someone working on a roof exhaust fan motor will not have another person 
inadvertently use the corresponding laboratory exhaust hood; thereby, causing an adverse 
chemical exposure to the person working on the fan motor. 
 
 
2.0  Precautions  
 
2.1 There is a potential for nanomaterial exposure.  Workers must wear protective clothing 

and respirators as outlined below. 
  
2.2 The filters are heavy.   Two workers should be used to remove and replace filters. 
 
 
3.0  Filter Replacement Schedule. 

3.1 Filters should be changed when any of these conditions occur: 

3.1.2 The pressure drop has increased above the limit posted near the magnahelic gauge 
(located on X7B, X14A, and X19A). 
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3.1.3 The filters fail the annual efficiency test. 

3.1.4 After 10 years of continuous service. 
 
 
4.0  Prerequisite Actions 
 
The following actions must be taken before maintenance on the HEPA filter systems will be 
permitted. 
 
4.1  Obtain required training and authorization for work. 

4.1.1 Ensure identification as “nanoworker” has been communicated to the Subject 
Matter Expert for Working with Nanomaterials. 

4.1.2 Ensure Medical Surveillance Requirements have been met. 

4.1.3 Complete the following training courses: 
 

• Hazard Communication  (HP-IND-200) 
• Hazardous Waste Generator  (HP-RCRIGEN3) 
• Nanotechnology for Nano Workers (TQ-NC-HS2) 
• Respirator – – HP-IND-301-W, HP-IND-317, and OM-MEDSURV-RESP 

4.1.4 Understand the techniques necessary to work safely with nanomaterials by 
reading this entire document including the Appendices. 

4.1.5  Receive on-the-job training from the Lead Engineer. 

4.1.6 Shut down and lock out the ventilation system. 
 
 
5.0  Procedure  
 
5.1  Assemble Required Safety Equipment and Secure Area. 

Always follow appropriate LOTO procedures. 

Caution:  Prior to starting any work, all chemicals and/or nanomaterials shall be 
secured in a closed container.  This work is not the responsibility of 
the assigned technician(s) doing the repairs.  Furthermore, prior to 
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starting any work at the discretion of the technician(s) performing the 
work, the PS ESH Group may be contacted for evaluation. 

5.1.1  Have available 6 mil bags and tape to close them in order to collect waste if 
contamination occurs.  The bags should be large enough to contain the PPE for all 
workers, and enough bags available to double-bag all waste.  

5.1.2  Have available “Hazardous waste” and “Contains Nanomaterials” labels for 
above bags. 

5.1.3 Lock or block the entrance door to roof, or the roof access ladder, so that others 
may not enter the roof area while the filter change is underway. 

5.1.4 Personal Protective Equipment Requirements: 
 

• Full-face respirator with HEPA cartridges. 
• Disposable coveralls with hood:  BNL stock #K61258 (XXL) and #K61623 

(XXXL). 
• Nitrile Gloves:  BNL stock #K62637 –  #K62640, SM through XL. 

5.1.5  Contact the Control Room and inform them that a specific exhaust system is 
coming off-line and that that access to the roof will be limited. 

5.1.6 Contact the specific beamline local contact or designee that the exhaust system is 
coming off-line. 

Note:   A “reasonable” effort shall be made, but if the specific contact or 
designee is not available then contacting the NSLS Control Room shall 
be considered fulfillment of this requirement.  

5.1.7 The ventilation port inside the hutch shall be “taped-off” with caution tape in a 
manner consistent with standard practice. 

5.1.8 The hutch door shall be posted with a “sign” as specified in Appendix 1.0. 

Note: A photocopy of Appendix 1.0 is sufficient when posting.  Write the date 
that the “sign” is posted.  

 
5.2  Procedure for Changing a HEPA Filter. 

5.2.1 Change out HEPA filters following the “Flanders/CSC Operation and 
Maintenance Manual for Bag-In/Bag-Out Filters” in Appendix 2.0. 
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5.2.2  If upon opening of the filter housing it’s discovered that the interior bag is not 
intact, was not installed correctly, or if the bag rips during the replacement 
procedure, close the housing and stop work.  Skip to Section 6.  Otherwise 
proceed with 5.2.3.   

5.2.3 The bagged filter will be managed as nanowaste.  PPE and other associated waste 
will not be considered nanowaste if the integrity of the bag remains intact 
throughout the replacement procedure. 

 
• Take the bagged filter and place into a second bag. 
• Seal outer bag.   
• Label the exterior bag with the red, hazardous waste label and the words 

“Contains Nanomaterials”. 

5.2.4 Unlock or unblock the door to the roof, or the roof access ladder, once the filter 
replacement has been completed and all associated waste has been properly 
bagged and prepared for disposal. 

5.2.5 Contact the Control Room to advise them that this work is complete and that 
access to the roof has been restored. 

 
5.3  Conclusion of Work 

5.3.1 At the conclusion of work on the exhaust system, the following four non-
sequential steps shall be performed: 

 
• Remove the “sign” from the hutch door; 
• Remove all caution tape; 
• Notify the local contact or designee, if appropriate; 
• Notify the NSLS Control Room. 

 
6.0  Procedure for Changing a Compromised HEPA Filter. 
 
6.1 Perform these steps only if the conditions of 5.2.2 apply. 

6.1.1 Consider the interior of the filter housing, and your PPE, contaminated with 
nanomaterials.   

6.1.2 Remove PPE and place into one of the waste collection bags.   

6.1.3 Seal the bag.   
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6.1.4 Place that bag into the second bag and seal again.   

6.1.5 Label the exterior bag with the red, hazardous waste label and a “Contains 
Nanomaterials” label.  Identify the waste as “nanomaterials” on the red, 
hazardous waste label.   

6.1.6 Initiate a Work Permit for the compromised filter removal. 

6.1.7 Commence work upon approval by the Work Control Coordinator or designee.   

6.1.8 Replace the filter as described in step 5.2. 

6.1.9 All waste byproducts of installation will be double-bagged and managed as 
nanowaste.  When work is finished, follow steps in 5.3. 
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Appendix 1.0 
 
 
 

Caution Sign for Exhaust Hood Work 
 

 
Note:  A copy of this sign shall be posted at the hutch door for all the hutches associated with the 

fan, whenever work is to be done on the hood’s fan motor. 
 

Write the date on the sign when you post it. 
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Appendix 2.0 
 
 

Flanders Operations and Maintenance Manual 
PB-1311-0207 

 
Bag In/Bag Out Filter Housings  

BF, BG and G-Series 
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