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USE OF SUPPLIED BREATHING AIR DELIVERY SYSTEMS

1.0 Scope

This document establishes the procedural requirements for the implementation and operation of the supplied breathing air delivery systems approved for use by Battelle Columbus Laboratories Decommissioning project (BCLDP). This procedure does not apply to the use of self-contained breathing apparatus. This document is applicable to qualified users of the supplied breathing air system, the personnel providing system monitoring services and standby support during operation of the supplied breathing air system, and the personnel assigned to BCLDP Respiratory Protection.

2.0 Purpose

This document describes the steps necessary to operate, monitor, and maintain the BCLDP supplied breathing air delivery systems; delineates the responsibilities of the personnel involved; and provides guidelines for safe, efficient use of the equipment. This procedure satisfies the requirements of Reference 3.1.1 of this procedure.

3.0 References, Definitions, and Developmental Resources
3.1 References

3.1.1 RS-AP-1.0, Respiratory Protection Program for BCLDP

3.1.2 RS-OP-014, Operation and Maintenance of the BCLDP Breathing Air Compressor and Purifier Systems

3.1.3 RS-OP-016, Certification of Grade “D” or “E” Breathing Air

3.1.4 RS-OP-002, Selection and Use of Respiratory Protection Equipment

3.1.5 
3.1.6 
3.2 Definitions

Refer to the BCLDP Procedure Dictionary for definitions of the following terms.

	Air whip

Buddy system
Bull-line

Delivery system

Emergency egress system

Grade “D” respirable or breathing      air

	In-use card 

Kinked airline

Manifold-work station

Primary alarm system

Secondary alarm system 
Supply line



3.3 Developmental Resources

3.3.1 American National Standards Institute Z88.2-1992, Practices for Respiratory Protection

3.3.2 10 CFR 20, Standards for Protection Against Radiation

3.3.3 29 CFR 1910.134, Respiratory Protection for General Industry

3.3.4 DD-90-02, Radiation Protection Program for the BCLDP

3.3.5 
3.3.6 
3.3.7 Regulatory Guide 8.15, Acceptable Programs for Respiratory Protection
4.0 General
4.1 All fittings and components associated with breathing air delivery systems shall be unique or labeled so that the introduction of gases other than pure breathing air into a supplied breathing air system is impossible.

4.2 The ordinary supply of compressed air in any building shall not be used for breathing purposes (due to possible presence of carbon monoxide, oil vapor, and other contaminants). Only dedicated compressors/delivery systems shall be used for supplied breathing air.

4.3 Only National Institute of Occupational Safety and Health or Mine Safety and Health Administration approved respirators and air whips shall be used.

4.4 Repair of delivery system components shall be undertaken only by persons who have been qualified in the type of repair to be performed. No attempt shall be made to replace components or to make adjustments or repairs beyond the manufacturer’s recommendations.

4.5 Adverse weather conditions can cause an interruption/fluctuation in the power supply to the breathing air system that could initiate an automatic system shutdown and cause the emergency egress system to actuate. Management should be cognizant of conditions that could affect the breathing air system (BAS) and schedule daily activities accordingly.

4.6 When the supplied BAS is in use, it shall be constantly monitored by a system operator.

4.7 The breathing air compressor and purifier systems shall be implemented, operated, and maintained in accordance with the provisions of Reference 3.1.2 of this procedure.  Warning signs shall be utilized (See Exhibit 5 of this procedure.)
4.8 A communication system (e.g., visual contact, voice, hand signals, signal-line, telephone, radio, or other suitable means) shall be in place between the stand-by/support person and user for operations in high radiation or highly contaminated areas.

4.9 When air line respirators are in use, the buddy system shall always be used. The Stand-by/Support Person can serve as the buddy if the worker in the task areas is under continuous surveillance by the stand-by/support person and at the Health Physics/Safety Officer’s discretion.

4.10 The use of compressed air from supplied breathing air-line delivery systems for anything other than respiratory protection support is strictly prohibited.

4.11 Under typical operating conditions, the capacity of the BCLDP BAS and associated breathing air delivery systems limits use to no more than ten (10) users at one time.
4.12 The BAS Primary Alarm System will only actuate if there is a shutdown of the BCLDP BAS Compressor and/or Purifier.  The BAS Secondary Alarm System will only actuate if there is a loss of air pressure < 60 psi to any air distribution manifold work station.
4.13 
4.14 
5.0 Procedure

5.1 Description and Setup of the Breathing Air System

5.1.1 The components of the BCLDP breathing air system are as follows:

5.1.1.1 A high-capacity, electric, oil-free, air-cooled rotary compressor capable of continuously delivering 200 cfm of cool, dry air.

5.1.1.2 High-capacity, dedicated air bull-line to transfer air from the compressor to the purification skid.

5.1.1.3 A compressed air purification skid capable of delivering 160 cfm of certifiable grade “D” or better air.

5.1.1.4 An air accumulator to supply breathing air to the breathing air manifolds via a series of isolation valves; the accumulator shall also contain emergency breathing air in the event of BAS failure.

5.1.1.5 A high-pressure egress system to provide escape breathing air in the event of compressor failure. This system shall consist of at least three DOT-approved bottles with an additional final filter for the escape air.

NOTE:
Items 5.1.1.3, 5.1.1.4, and 5.1.1.5 shall be mounted on a fabricated steel skid. The operation of items 5.1.1.1, 5.1.1.3, 5.1.1.4, and 5.1.1.5 are described in Reference 3.1.2.

5.1.1.6 Dedicated supply air lines from the purification skid to the manifold work stations at the work site.

5.1.1.7 Air distribution manifold work stations incorporating regulators, gauges, and a safety relief valve.

5.1.1.8 Primary and Secondary Alarm Systems.  See the BCLDP Procedure Dictionary.  
5.1.1.9 Air whips.

5.1.2 The initial installation and setup of the BAS shall be performed in accordance with the provisions of Reference 3.1.2.

5.1.3 The specific implementation, operation, and maintenance for the breathing air compressor and air purifier systems shall be performed in accordance with the provisions of Reference 3.1.2.

5.1.4 The breathing air supply generated by the BAS shall be certified in accordance with the provisions of Reference 3.1.3.

5.1.5 Health Physics shall determine and select the appropriate protection factor for use. A protection factor of 1,000 is used for air-supplied, continuous flow bubble hoods if the respirator is used for protection against radiological contaminants.
5.1.6 Limitations of air whips are as follows.

5.1.6.1 The maximum allowable total length of air line whip from the breathing air manifold shall be 300 feet in increments of 25 or 50 feet. There shall be no more than six sections of approved air whip.

5.1.6.2 The air supply whip and the detachable coupling shall be capable of delivering respirable air at a rate of not less than 6 cubic feet per minute to a maximum rate of 15 cubic feet per minute to a properly fitted bubble hood.

5.1.6.3 
5.1.6.4 The acceptable pressure range shall be from 18 psig to 60 psig per air line, depending on the number of air whips and the overall length of air hose used.

5.1.7 Limitations of breathing air hoses are as follows.
5.1.7.1 Supply hoses and air whips shall be of the correct size and suitably rated for the working pressure.

5.1.7.2 Frayed, damaged, or deteriorated air hose shall never be used.

5.1.7.3 Only the correct type and size of hose end couplings and connectors shall be used.

5.1.7.4 Breathing air hoses shall always be fully depressurized prior to uncoupling.

5.1.7.5 Breathing air hoses shall be secured with specially designed locking couplings and/or with safety clips to prevent unintentional air hose disconnection. Breathing air whips shall be taped around the coupling to prevent whip disconnection.

5.2 Preparation of the Breathing Air Manifolds Prior to Use 
5.2.1 Conditions for suitable placement of the breathing air hoses are as follows.
5.2.1.1 Breathing air supply lines shall be run directly from component to component. Each supply line shall be as straight as possible.

5.2.1.2 Ideally, breathing air supply lines shall be suspended by hose/cable runners attached to the walls of the operations area(s). This should minimize the possibility of trip hazards, unauthorized tampering with the supply lines, and the possibility of contaminating the exterior surfaces of the air lines.

5.2.1.3 All air whips within the controlled area should be sleeved with contamination-resistant plastic sleeving. This sleeving should be readily identifiable as breathing air sleeving and may state “Breathing Air, Do Not Disturb,” or similar message.

5.2.1.4 The breathing air manifolds shall be firmly secured to the manifold safety stands. The safety stand facilitates operation of the manifold and decreases the trip hazard of the breathing air hoses at the work site.

5.2.1.5 
5.2.1.6 Each air line connector on the air line manifold should have an airflow limiting regulator/gauge; however, a common regulator/gauge may be used.

5.2.1.7 There shall be a visual inspection of all breathing line connections and air line pressure gauges prior to entry into an area requiring use of supplied breathing air.

5.2.2 Prior to the operation of the breathing air manifolds, the BAS Operator shall consult with the Job Coverage Technician to ascertain that
5.2.2.1 The air line manifold has the correct number of air whips connected in accordance with the number of personnel scheduled to enter the work area.

5.2.2.2 All air line connections are correct and that the appropriate length of air line is available for use.

5.2.2.3 The breathing air manifolds are in calibration and that the Grade “D” or better air certification is current.

5.2.2.4 The breathing air manifolds are properly positioned at the work station, all breathing air hoses are secured, and whips are taped as applicable. 

5.2.2.5 The pressure regulator on each respirator outlet fitting is turned to zero (0).

5.2.2.6 Steps 5.2.2.1 through 5.2.2.5 for each manifold required for job support are repeated.

5.2.3 The BAS Operator shall activate the system in accordance with the provisions of Reference 3.1.2.

5.2.4 The BAS Operator shall verify that primary and secondary alarms are operational prior to use. Primary alarms are tested on a weekly basis; secondary alarms are tested prior to each manifold use.

5.2.5 The BAS Operator shall observe the operation of the breathing air compressor and purifier system in accordance with the provisions of Reference 3.1.2 and shall ascertain that the air inlet and outlet pressures are correct for operation.

5.2.6 The Health Physics Technician serving as Job Coverage Technician shall PERSONALLY request breathing air service and shall be issued an in-use card by the BAS Operator in accordance with the provisions of Reference 3.1.2.

5.2.6.1 The in-use card (Exhibit 1) is color-coordinated to match the job-site manifold and the appropriate air supply isolation valve on the accumulator on the purification skid.

5.2.6.2 The in-use card, if properly used, should assure that breathing air to each job site will continue as long as the breathing air is required. The in-use card is a safeguard against human error.

5.2.7 Upon issuance of the in-use card to the Job Coverage Technician, the BAS Operator shall provide breathing air to the manifolds in accordance with the provisions of Reference 3.1.2.

5.2.8 The in-use card shall be completed by the Job Coverage Technician in accordance with the definition in the BCLDP Procedure Dictionary.

5.2.9 The in-use card shall be retained and exhibited at the manifold work station (Exhibit 2).

5.3 Use of the Breathing Air System

5.3.1 The Task Leader or Decontamination Supervisor shall designate personnel to perform the responsibilities of the Stand-by/Support Person (for outside support activities) and the Air Line Tender (for activities performed within the work area).
NOTE:
The Job Coverage Technician may serve as the Stand-by/Support Person, if performance of this duty does not interfere with the Job Coverage Technician’s primary function.

5.3.2 An Air Line Tender shall be assigned for every work entry requiring the use of supplied breathing air. Assignment of the Air Line Tender shall be documented on DDO-405 in accordance with the provisions of Reference 3.1.2 of this procedure. 
5.3.3 When the operation of the BAS is correct, the Stand-by/Support Person or the Air Line Tender shall fully extend the air whips within the work area to lessen the possibility of air whip kinking. Excess air whip shall be secured or recoiled (see Exhibit 3).

5.3.4 When the air whips have been inspected for kinks and secured, the Job Coverage Technician and/or the Stand-by/Support Person should oversee the connection of the breathing system air whip to the bubble hood coupling of the respirator user. The coupling is designed with a “locking” fitting that should be turned 180° from the opening position and taped down to prevent accidental disconnection.
NOTE:
The respirator user shall not enter the work area until the breathing supply is connected to the respirator and the proper airflow is being delivered to the respirator user. 

5.3.5 The pressure regulator on each respirator outlet coupling shall be IMMEDIATELY turned to the proper pressure setting for the length of air hose in use. This pressure can be fine-tuned to provide the respirator user with a comfortable level of air flow (within the approved range for operation).

NOTE:
The pressure regulator(s) incorporate a locking cap to preclude accidental adjustment. To adjust the air pressure to a respirator user, pull the locking cap gently AWAY from the regulator control, adjust the regulator control to the desired air pressure by turning the control, observe and verify the adjusted pressure on the calibrated gauge, then return the locking cap.

5.3.6 The operating air pressure should be adjusted to the specified range listed on the chart located within the manifold case (see Exhibit 4).

WARNING:
The operating air pressure may vary depending upon the number of whip sections in use for each respirator user.

NOTE:
Each Job Coverage Technician shall be responsible for the initial setting, maintenance of the proper bandwidths, and shutdown of the manifold pressure regulator(s) governing the airflow of the respirator user(s) under his/her direction. The BAS Operator shall advise the Job Coverage Technician if the manifold pressure exceeds or drops below the proper operational range. (The BAS Operator shall not adjust the manifold pressure; this is the responsibility of the Job Coverage Technician.)

5.3.7 The Job Coverage Technician should assist the respirator user to don the respirator in accordance with the provisions of Reference 3.1.4 of this procedure.

5.3.8 Repeat steps 5.3.2 through 5.3.5 for each respirator user on each manifold.

NOTE:
If additional air delivery lines are being used, it may be necessary to readjust the air pressure settings for individual respirator users until all workers have been supplied with breathing air. Monitor and adjust air pressures of respirator users as necessary in accordance with the provisions of Exhibit 2 of this procedure.

5.3.9 Upon entering the work area, the respirator user
5.3.9.1 Should remain aware that a tripping hazard may be present due to the use of air whips.

5.3.9.2 Must always exit IMMEDIATELY in case of equipment malfunction, physical or psychological distress, procedural or communication failure, significant deterioration of operational conditions, or other conditions that require relief.


The Stand-by/Support Person shall route additional lengths of air whips to respirator users, as necessary.

5.3.10 Respirator users shall monitor the locations of air whips within the work area and should attempt to position the air whips to minimize tripping hazards and/or potential kinking points.

5.3.11 The Air Line Tender shall
5.3.12 
5.3.12.1 Periodically review the routing or position of breathing air lines within the work area to minimize the potential for air line kinking or other circumstances that could result in a loss of air supply to respirator user.

5.3.12.2 Notify the Job Coverage Technician or the Task Leader/Decontamination Supervisor of any situations that could potentially result in a loss of air supply so that the situation may be remedied.

5.3.13 
5.3.13.1 Periodically monitor the routing and/or posting of the air lines and notify the Job Coverage Technician or the Task Leader/Decontamination Supervisor if there is a potential for a loss of supplied air to a respirator user.
5.3.14 The Job Coverage Technician shall advise the BAS Operator if
5.3.14.1 Additional air whips are required for operation. (The capacity of the BAS is finite and shall not be exceeded.)

5.3.14.2 Workers are removed from the work areas for any reason (scheduled break-time, end of shift, distress, etc.) and breathing air is not required.

5.3.14.3 Additional communication lines are necessary.

5.3.14.4 There are any other operational concerns about the air whips or breathing air manifolds.

5.3.15 The BAS Operator shall continue to supervise and regulate the operation of the breathing air compressor and purification unit in accordance with the provisions of Reference 3.1.2.

5.3.15.1 If it is necessary to add or remove air whips during work, the Job Coverage Technician shall ascertain that all air whip connections are properly secured prior to restarting work.

5.3.15.2 The Job Coverage Technician shall ensure that respirator users are properly connected to BASs in accordance with the provisions of Reference 3.1.3 of this procedure.

NOTE:
All supplied-air respirators (bubble hoods) shall be inspected, leak-tested, and approved for use by Health Physics prior to donning by respirator users.
5.3.15.3 The Job Coverage Technician shall respond to “Air Off” situations, i.e., primary or secondary alarms, kinked airlines, or manifold/regulator failure. 

5.3.16 The Stand-by/Support Person shall stand ready to provide emergency assistance if necessary. Any anticipated emergency assistance equipment (e.g., respirators, lifting gear) shall be staged for immediate use in accordance with the provision of Reference 3.1.4 of this procedure.

5.3.17 The Stand-by/Support Person shall be a qualified respirator user and a trained radiation worker. 
5.3.18 The Stand-by/Support Person shall perform outside support services as directed by the Health Physics/Technician/Safety Officer and/or the Task Leader if the services directed do not conflict with Step 5.3.14 of this procedure.


5.3.19 The respirator user(s) shall exit the work area and remove the bubble hood in accordance with the provisions of Reference 3.1.4 and at the direction of the Job Coverage Technician.

5.3.20 When all users have removed the bubble hood(s), the Job Coverage Technician shall operate the independent pressure regulator to lower the air pressure to zero (0). At this time, the breathing air will be contained within the whip. This air should be evacuated by pulling the ASME pressure relief valve or operating the final filter on the manifold. When pressure is equalized throughout the air whip, the air whip coupling may be removed from the breathing air manifold, if desired.

5.3.21 If the air whip fitting is removed from the manifold coupling or when the bubble hood is removed from the air whip fitting, always tape over the air whip fitting (and the manifold coupling) to prevent internal contamination of the air whip (and the manifold coupling). Secure the air whips above the work area floor.

5.3.22 The Job Coverage Technician shall verify that air lines within the work area have been protected against internal contamination when air lines are no longer required for usage.

5.3.23 The Job Coverage Technician shall personally return the in-use card to the BAS Operator.

5.3.24 The BAS Operator shall shut down the breathing air system after receiving all in-use cards from the job coverage technicians in accordance with the provisions in Reference 3.1.2. The BAS Operator should perform a walk-down of the work area(s) to verify that work is completed prior to shutdown of the BAS.

5.3.25 The BAS Operator shall document the operation of the breathing air manifolds in accordance with the provisions of Reference 3.1.2.

5.4 Maintenance of the Breathing Air Delivery System

5.4.1 The Respiratory Protection Technicians shall maintain the breathing air delivery systems in accordance with the provisions of Reference 3.1.2.

5.4.2 The scheduled and the as-needed maintenance of the breathing air delivery system shall be documented in accordance with the provisions of Reference 3.1.2.

6.0 Records

No records will be generated by the use of this procedure. However, the records generated by Reference 3.1.4 shall be completed prior to implementing this procedure. The records generated by Reference 3.1.2 to implement this procedure shall be sent to Project Records monthly.

7.0 Forms, Exhibits, and Attachments

7.1 Forms

· DDO-405, Breathing Air System Start-up (see Reference 3.1.2)


7.2 Exhibits

· Exhibit 1, In-Use Card

· Exhibit 2, Breathing Air Manifold Work Station

· Exhibit 3, Safety Guidelines for Air Whips

· Exhibit 4, Supplied Air Respirator Information Table

· 
· 
· Exhibit 5, Example - Warning Sign

7.3 Attachments

None.

EXHIBIT 1

IN-USE CARD
	Air Whips in Use

	REG(S)
	# of Whips
	HP/Date
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EXHIBIT 2

BREATHING AIR MANIFOLD WORK STATION
EXHIBIT 3
SAFETY GUIDELINES FOR AIR WHIPS
1.
Always verify that the air whip couplings are securely fastened prior to start of work.

2.
Always tape the couplings between air whips to prevent accidental disconnection.

3.
Use only the length of air whip that you require to perform the task. Excess air whip can be a trip hazard and can easily kink.

4.
When the air whip sleeving has degraded, contact Respiratory Protection for replacement.

5.
Do not attempt to repair communication equipment yourself. Contact Respiratory Protection.

6.
Always contact Respiratory Protection when it is necessary to add or remove air whips.

RESPIRATORY PROTECTION

4-7648


EXHIBIT 4
SUPPLIED AIR RESPIRATOR INFORMATION TABLE
EXHIBIT 4
(Continued



	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	












EXHIBIT 5

EXAMPLE - WARNING SIGN

WARNING
BREATHING AIR SUPPLY
Unauthorized operation or

tampering with this equipment

may cause a loss of

breathing air at a remote

jobsite.
� EMBED PBrush  ���





EXHIBIT 1





BREATHING AIR SYSTEM START-UP





IN-USE
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