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RS-OP-002(psm)
SELECTION AND USE OF
RESPIRATORY PROTECTION EQUIPMENT

1.0 Scope

This document establishes the procedural requirements for selecting and using Battelle Columbus Laboratories Decommissioning Project (BCLDP) respiratory protection equipment and describes the process for equipment issuance, equipment control and documentation aspects of the BCLDP Respiratory Protection Program. This document applies to any individual involved in the selection of respiratory protection equipment for use in a radiological or otherwise hazardous environment, to qualified respirator users, to qualified personnel who issue respiratory protection equipment, and to the personnel assigned to the BCLDP Respiratory Protection organization. Use of self-contained breathing apparatus (SCBA) is not addressed in this procedure.

2.0 Purpose

This document was prepared in accordance with the provisions of Reference 3.1.1 and performs the following functions:
1. Describes the types of respiratory protection equipment available for use

2. Establishes the criteria to be used for proper selection of respiratory protection equipment to minimize personnel exposure to airborne radioactive or otherwise hazardous materials

3. Assigns responsibilities for BCLDP personnel

4. Provides procedural guidance for issuing, controlling, and documenting aspects of the BCLDP Respiratory Protection Program. 

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 HP-AP-8.0, BCLDP ALARA Program

3.1.3 HP-AP-1.0, BCLDP Radiation Work Permit (RWP) Program

3.1.4 HP-AP-8.1, ALARA Cost-Benefit Analysis

3.1.5 HP-AP-8.2, ALARA Engineering Controls

3.1.6 HP-OP-027, Use of Breathing Air Delivery Systems

3.1.7 RS-OP-016, Certification and/or Verification of Grade “D” or Better Breathing Air

3.1.8 RS-OP-014, Operation and Maintenance of the BCLDP Breathing Air Systems

3.1.9 RS-OP-012, Processing for Recertification, Inspection, and Maintenance of BCLDP Respiratory Protection Equipment

3.1.10 HP-AP-15.0, DAC-Hour Tracking for Dose Estimation 

3.1.11 HP-AP-11.0, Air Sampling and Analysis 
3.1.12 RS-OP-008, Use of BCLDP SCBA

3.1.13 SIH-PP-08, Confined Space 
3.1.14 HS-OP-001, Completion of the Industrial Safety Checklist
3.1.15 
3.2 Definitions

See the BCLDP Procedures Dictionary for definitions of the following terms:

	ALARA Evaluation

Bag-Out
Bubble Hood Respirator
Job Coverage Technician

Negative Pressure
Pigtail
Positive Pressure 
	
Powered Air Purifying Respirator (PAPR)

Pressure Demand
Protection Factor


Qualified Respirator User (QRU) 

    (Per Reference 3.1.1, any BCLDP                  Respirator User must be qualified)
Self-Contained Breathing Apparatus (SCBA)


3.3 Developmental Resources

3.3.1 National Institute for Occupational Safety and Health (NIOSH) Guide to Industrial Respiratory Protection, 1987, NIOSH Publications No. 87-116.

3.3.2 American National Standards Institute Z88.2 – 1992, Practices for Respiratory Protection

3.3.3 10 CFR 20, Standards for Protection Against Radiation
3.3.4 29 CFR 1910.134, Respiratory Protection for General Industry
4.0 General

4.1 The overall protection afforded by a given respirator design shall be defined in terms of its assigned protection factor (see Exhibit 1 of this procedure). The assigned protection factors shall apply only for:
4.1.1 Trained individuals wearing properly fitted respirators that are used and maintained under supervision in a well-planned respiratory protection program.

4.1.2 Air-purifying respirators only when high efficiency particulate air (HEPA) or P100 filters are used in atmospheres that are not deficient in oxygen and that do not contain radioactive gas or vapor respiratory hazards.

4.1.3 For atmosphere (air) supplying respirators only when supplied with adequate Grade “D” or better respirable air.

4.2 The criteria for selecting and using industrial hygiene respiratory protection equipment differ in some aspects from those for radiological respiratory protection equipment. In all cases, the requirements of the radiological protection program shall take precedence in the following areas:

· Medical qualification
· BCLDP respiratory training
· Quantitative fit test requirements
· Inspection and maintenance
· Transport for processing
· Inventory and storage of respiratory protection equipment.

4.3 Industrial hygiene (IH)/safety considerations should direct BCLDP tasks for which a Health Physics technician has determined no basis for radiological respiratory protection but require the use of respiratory protection devices. These considerations may include, but are not limited to, the following:
· Respirator use time limits
· Respirator selection
· Respirator filter 
· cartridge selection
· Issuance
· Job coverage requirements/intervals
· Sampling for hazardous contaminants on used respiratory protection 
· devices
· Cleaning and sanitizing.

4.4 In cases where both radiological and IH/safety concerns require using respiratory protection to perform work, the respirator type and configuration affording the highest level of protection to the user shall be used. The assigned protection factor shall be selected based upon the contaminant(s) of concern.

4.5 
4.6 Because each task is different, Radiological Field Operations and the Industrial Safety Officer shall determine responsibility for issuing, using, and controlling respiratory protection equipment prior to the start of work for each Work Instruction, Work Order, or Work Plan. If conditions change while work is in progress, responsibility for issuing, using, and controlling respirators may change as well.


5.0 Procedure

5.1 Selecting Respiratory Protection Equipment for Radiological Contaminants

NOTE:
Criteria addressed in Attachment 1 shall be considered prior to selecting respiratory protection equipment for radiological contaminants.

5.1.1 The Radiological Field Operations (RFO) Manager/designee or the ALARA Coordinator, through the use of an evaluated and approved RWP, shall select respiratory protection equipment for radiological protection.
5.1.2 Selecting respiratory protection equipment should include reviewing the estimated radioactivity concentrations of the air sample(s) and the respirator protection factors (see Exhibit 1) after any specified engineering controls have been implemented in accordance with the provisions of Reference 3.1.2 .
5.1.3 When a specific ALARA evaluation is performed to justify the use or non-use of respirators, the evaluation should consider the following:
5.1.3.1 The use of process and engineering controls, filtered ventilation systems, and decontamination before the use of respiratory protection devices.
5.1.3.2 Control of access, limitation of exposure time, and the use of other types of exposure controls before the use of respiratory protection devices.
5.1.3.3 The estimated benefit. The evaluation should show that the total estimated dose equivalent (TEDE) for the job will be ALARA; that is, the internal dose avoided by using the respiratory protection equipment is likely to be greater than any additional external dose that may result from the use of these devices from respirator-induced efficiency and other factors.

5.1.4 The ALARA Coordinator (or designee) shall perform the ALARA evaluation during preparation of the RWP in accordance with the provisions of References 3.1.1, 3.1.2, 3.1.3, 3.1.4, and 3.1.5. If the ALARA evaluation justifies the use of respiratory protection equipment for radiological protection, the approval for this intended usage shall be documented on DDO-115, ALARA Considerations.

5.1.5 The selector shall coordinate selection of respiratory protection equipment with the Industrial Safety Officer to determine the appropriate respiratory protection equipment if both specific radiological and non-radiological-related respiratory hazards exist for any task and to determine the job coverage requirements.

5.1.6 After all selection criteria have been evaluated, the selector shall refer to Exhibit 1  and ascertain that suitable respiratory protection equipment is available for the task conditions. 

5.1.7 The selector shall document the type of respiratory protection equipment required for radiological protection on DDO-105, Radiation Work Permit, in accordance with the provisions of Reference 3.1.3 .

5.2 Selecting Respiratory Protection Equipment for Industrial Hygiene/Safety Applications

NOTE:
Criteria addressed in Attachment 1 of this procedure shall be considered prior to selecting respiratory protection equipment for non-radiological contaminants.

5.2.1 The Industrial Safety Officer shall select respiratory protection equipment for users for all industrial hygiene/safety requirements based upon the 
5.2.2 criteria established in Reference 3.1.1 and Attachment 1 of this procedure, technical knowledge and experience, familiarity with the industrial hygiene hazards, e.g., toxicology, and industrial safety hazards, e.g., ambient noise or communication equipment needs, in the work area, any applicable regulatory standards, and the operational conditions and/or restrictions of the proposed task.

5.2.3 Industrial Hygiene hazards shall be determined as follows:

5.2.3.1 Determine what contaminant(s) may be present in the workplace;

5.2.3.2 Determine whether there is a published Threshold Limit Value (TLV), Permissible Exposure Limit (PEL) or any other available exposure limit or estimate of toxicity for the contaminant(s).  Determine if the IDLH concentration for the contaminant is available;

5.2.3.3 Determine whether there is a comprehensive health standard, e.g., lead or asbestos, for the contaminant.  If so, there may be specific respirators required that will influence the selection process.

5.2.3.4 If the potential for an oxygen-deficient atmosphere exists, determine the oxygen content;

5.2.3.5 Measure or estimate the concentration of the contaminant(s);

5.2.3.6 Determine the physical state of the contaminant(s);

5.2.3.7 Determine whether the contaminant(s) present can be absorbed through the skin, produce skin sensitization, or be irritating or corrosive to the eyes or skin;

5.2.3.8 Determine for a gas or vapor contaminant(s) if a known odor, taste, or irritation concentration exists.
5.2.4 Respirators shall be selected for Industrial Hygiene hazards as follows:

5.2.4.1 If unable to determine (1) what potentially hazardous contaminant is present, (2) there is no exposure limits or guidelines are unavailable and cannot be estimated, or (3) the concentration of the contaminant is considered IDLH, then consider the atmosphere IDLH.  Only SCBA may be used.

5.2.4.2 If a specific standard exists for the contaminant(s), observe those requirements for respirator selection.
5.2.4.3 If not IDLH, determine the hazard ratio by dividing the concentration of contaminant(s) by the exposure limits or guidelines.  Select a respirator with an assigned protection factor greater than the hazard ratio. 

5.2.4.4 If an air-purifying respirator is selected, select the appropriate filter/cartridge/sorbent/canister based upon the hazard and the NIOSH certification requirements and limitations.
5.2.5 If both specific radiological and non-radiological-related respiratory hazards exist for any task, the Industrial Safety Officer shall coordinate with the RFO Manager (or designee) and/or the ALARA Coordinator to determine the appropriate respiratory protection equipment and to determine the job coverage requirements.

5.2.6 After all selection criteria have been evaluated, the Industrial Safety Officer shall refer to Exhibit 1 and ascertain that suitable respiratory protection equipment is available for the task conditions.

5.2.7 The Industrial Safety Officer should describe the type of required respiratory protection equipment on the Work Instruction or Industrial Safety Checklist (DDO-195).

5.3 Selecting Respiratory Protection Equipment for Nuisance Occurrences

On occasion, there may be tasks that, according to regulatory guidelines, should not require the use of respiratory protection equipment for either radiological or industrial hygiene/safety considerations; however, these tasks may involve “nuisances” that are unpleasant to the worker (e.g., nuisance dusts, pungent odors). If the Industrial Safety Officer concurs that respiratory protection equipment may be utilized, the Industrial Safety Officer shall select and direct the use of respiratory protection equipment for these tasks.
5.4 Using Negative Pressure Air-Purifying Respirators



5.4.1 
5.4.2 
5.4.3 
5.4.4 
5.4.5 
5.4.6 
5.4.7 
5.4.8 
5.4.8.1 
5.4.8.2 
5.4.8.3 
5.4.8.4 
5.4.8.5 
5.4.8.6 
5.4.9 
5.4.10 
5.4.10.1 
5.4.10.2 
5.4.11 
5.4.12 
5.4.13 
5.4.14 
5.4.15 
5.4.16 
5.4.17 
5.5 
WARNING:
No air-purifying respirator (with one exception) shall be used for protection against gas or contaminants with poor warning properties (odor, taste, or irritation), oxygen-deficient atmospheres, or under any conditions prohibited by the manufacturer. The sole exception is an air-purifying respirator equipped with an End-of-Service Life Indicator (ESLI) certified by NIOSH for the specified contaminant.
NOTE:
Unless otherwise indicated, Respirator Users shall perform the requirements of this section.  Criteria addressed in Attachment 2 shall be considered prior to the use of respiratory protection equipment.
5.5.1 Inspect negative pressure air-purifying respirators before and after use, as reasonable, to determine whether the respirator is or was suitable for work.

5.5.2 Before donning the respirator, perform an inspection as follows:

5.5.2.1 Inspect the headstraps to ascertain their elasticity. Inspect for cracks and tears and ensure that all buckles are in place and working properly.

5.5.2.2 Inspect the facepiece for foreign matter, cracks, tears, or holes. Inspect the shape of the facepiece for possible distortion from improper storage and ensure that the mask material is flexible, not stiff.

5.5.2.3 Verify that the respirator gaskets and valves are properly installed.
5.5.2.4 Inspect cartridges or filters for dents, scratches, or other damage.

5.5.2.5 Verify that the respirator was inspected and re-certified for service (Inspection card) in accordance with the provisions of Reference 3.1.9 of this procedure.

5.5.2.6 Install the filters or cartridges hand-tight. 

NOTE:
An air-purifying respirator shall not be used unless equipped with the appropriate filter, cartridge or canister for the work environment.

5.5.3 Don the respirator as follows:

5.5.3.1 Prepare the respirator for donning by adjusting the headstraps to the full outward position.

5.5.3.2 Put on the facepiece by grasping the headstrap harness and, with the thumbs through the bands, spread it outward.

5.5.3.3 Push the harness top up the forehead, brushing hair upward from the face seal area. Continue up and over the head until the harness is centered at the rear of the head and the chin is fitted into the chin cup.

5.5.3.4 Make certain that the facepiece is centered on the face and pull both lower headstraps at the same time toward the rear.

5.5.3.5 Tighten the two upper headstraps.

5.5.3.6 Tighten the forehead headstrap.

5.5.3.7 Test the seal and function of the respirator valves by performing a negative pressure user seal check and a positive pressure user seal check.

a. Negative Pressure User Seal Check

Place the palms of the hands over the openings in the filter cartridges and inhale for 10 to 15 seconds. If the facepiece collapses slightly and no air leaks between the facepiece and the face are detected, a good fit has been obtained. If air leaks are detected, reposition the facepiece on the face and/or re-adjust the tension of the head harness bands and repeat the negative pressure user seal check until a tight face-to-facepiece seal is obtained.

b. Positive Pressure User Seal Check

Use the palm of the hand to close the openings in the exhalation valve port and simultaneously exhale lightly for a few seconds. If the facepiece bulges slightly and no air leaks between the facepiece and face are detected, a good fit has been obtained. If air leaks are detected, reposition the facepiece on the face and/or re-adjust the tension of the head harness bands and repeat until a tight face-to-facepiece seal is obtained.

5.5.3.8 If both tests indicate a tight face-to-facepiece seal and proper functioning of the respirator valves, the Respirator User shall be ready to enter the environment for which the respirator is intended. The respirator shall pass both fit checks before the respirator is used. The respirator may not furnish adequate protection unless all inhaled air is drawn through suitable cartridges, canister(s), or filters.

5.5.4 When removing the respirator, exit the work area to a non-airborne area.

5.5.5 Remove the respirator as follows:

5.5.5.1 Grasp the base of the respirator with both hands. Do not hold the cartridge receptacles.

5.5.5.2 Lean forward at the waist and, holding the respirator with both hands, lift the respirator slowly out and away from the face.

5.5.5.3 As the headstraps come loose over the head, extend the arms out and away from the body to minimize the risk of spreading loose contamination, which may be present on the respirator external surfaces.

5.5.5.4 Inspect the respirator after removal to ascertain that the respirator was in proper working condition during the entire duration of the job. If the respirator is satisfactory, bag-out the respirator. If not, immediately notify the job coverage technician.

5.5.6 After exiting the work area, deposit the bagged respirator in a designated receptacle or transport the bagged respirator to the respirator cleaning facility. 

5.6 Using Powered Air-Purifying Respirators (PAPRs)

NOTE:
Unless otherwise indicated, BCLDP Respirator Users shall perform the requirements of this section.  Criteria addressed in Attachment 2 shall be considered prior to the use of respiratory protection equipment.

5.6.1 A Health Physics technician shall issue the fully assembled PAPR from the respirator control/issue point. BCLDP Respiratory Protection shall prepare the PAPR assembly in accordance with the provisions of Reference 3.1.9 and shall flow-check PAPRs on a daily basis.PAPR battery pack prior to use.. The PAPR shall be protected against contamination by a protective covering. 
5.6.2 Inspect the PAPR before and after use, as reasonable, to determine whether the respirator is or was suitable for work.

5.6.3 Don the support belt and the motor-blower-filter assembly and adjust to a comfortable position prior to donning the facepiece. The PAPR may be worn on either hip.

5.6.4 Before donning the facepiece, perform an inspection as follows: 

5.6.4.1 Inspect the headstraps to ascertain their elasticity. Inspect for cracks and tears and ensure that all buckles are in place and working properly.

5.6.4.2 Inspect the facepiece for foreign matter, cracks, tears, or holes. Inspect the shape of the facepiece for possible distortion from improper storage and ensure that the mask material is flexible, not stiff.

5.6.5 Don the PAPR facepiece as follows:

5.6.5.1 Prepare the facepiece for donning by adjusting the headstraps to their full outward position.

5.6.5.2 Put on the facepiece by grasping the headstrap harness and, with the thumbs through the bands, spread it outward.

5.6.5.3 Push the harness top up the forehead, brushing hair upward from the face seal area. Continue up and over the head until the harness is centered at the rear of the head and the chin is fitted into the chin cup.

5.6.5.4 Make certain that the facepiece is centered on the face and pull both lower headstraps at the same time toward the rear.

5.6.5.5 Tighten the two upper headstraps.

5.6.5.6 Tighten the forehead headstrap.

5.6.6 Perform the air-tightness fitting test to determine a satisfactory fit. This test shall be completed satisfactorily prior to using the PAPR in a work environment. Perform the air-tightness test in the following manner:

5.6.6.1 Block off the breathing tube connection with the palm of the hand.

5.6.6.2 Breathe in and hold breath for ten (10) seconds. If the seal is good, the facepiece will collapse and remain collapsed against the face.

5.6.6.3 If the facepiece does not remain collapsed or there is leakage, readjust the straps and test again. If unable to locate the source of the leak, do not use the facepiece.

5.6.7 Attach the coupling on the breathing tube assembly to the facepiece by threading the breathing tube coupling to the facepiece and hand-tighten only.

5.6.8 If the facepiece is properly sealed to the face and the motor-blower assembly is appropriately donned, turn the power switch ON. Listen closely to the sounds of the motor and the airflow through the motor blower. If the blower sticks or rattles or if air output is reduced compared with previous operations, do not use the motor blower.

NOTE:
If desired, verify the airflow using a Field Flow Check Indicator. This device connects to the motor blower and qualitatively verifies the flow rate prior to use.

5.6.9 If motor operation is acceptable, turn the power switch OFF and quickly thread the coupling nut on the breathing tube to the motor-blower nipple and hand-tighten only.

5.6.10 When complete PAPR unit is assembled, quickly turn the motor switch ON. Do not use the PAPR if airflow is unsatisfactory.
5.6.11 Tape both ends of the breathing tube assembly (and protective cover) with duct tape to prevent possible contamination of the PAPR. It may be helpful for another worker to assist with this step.

5.6.12 If the PAPR motor blower or battery fails during use, exit the work area. The PAPR can be used in the negative-pressure mode; however, there is both an increase in breathing resistance and a decrease in assigned protection factor.
5.6.13 During routine operations, return to a non-airborne area prior to removing the PAPR.
5.6.14 During routine operations, remove the PAPR with the assistance of and in accordance with the directions of the Job Coverage Technician.
5.6.15 Remove the facepiece as follows: 

5.6.15.1 Grasp the facepiece with both hands around the speaker diaphragm housing.

5.6.15.2 Lean forward at the waist and hold the facepiece with both hands. Lift the facepiece slowly out and away from the face.

CAUTION:
Do not pull on the exhalation valve assembly. The facepiece or the valve assembly may be damaged.

5.6.15.3 As the headstraps come loose over the head, extend the arms out and away from the body to minimize the risk of spreading loose contamination, which may be present on the facepiece external surfaces.

5.6.15.4 Turn OFF the power switch.

5.6.15.5 The Job Coverage Technician shall remove the masking tape protecting the hose couplings (if conditions permit) and unscrew the breathing tube couplings from the motor blower.

5.6.16 Inspect the facepiece and breathing tube connections after removal to ascertain that assembly was in proper working condition during the entire duration of the job. If the facepiece and breathing tube connections are satisfactory, tape over the breathing tube and bag-out the PAPR facepiece and breathing tube. If not, immediately notify the Job Coverage Technician. Decontamination of the facepiece and breathing tube may be required prior to bagging-out.

5.6.17 Remove the support belt . Be careful that the motor blower is not dropped. Tape over the breathing tube connection on the motor blower. The motor blower shall be bagged-out of the work area into a clean plastic rad-bag. Decontamination of the motor blower may be required prior to bagging-out. Seal the bag to prevent spreading contamination.
5.6.18 After exiting the area, deposit the bagged PAPR mask/tube/motor components in a designated receptacle or transport the bagged respirator components to the respirator cleaning facility.

5.7 Using the Supplied-Air Bubble Hood

NOTE:
Unless otherwise indicated, BCLDP Respirator Users shall perform the requirements of this section.  Criteria addressed in Attachment 2 shall be considered prior to the use of respiratory protection equipment.

5.7.1 Do not use BCLDP-approved bubble hood respirators for emergency rescue or escape.

5.7.2 Bubble hoods shall be inspected by the Job Coverage Technician before use and by the Job Coverage Technician after use (as reasonable) to determine whether the hood is or was suitable for work.

5.7.3 The Job Coverage Technician shall i
5.7.4 nspect the bubblehood as follows before donning:

5.7.4.1 Unfold the bubble hood and inspect for holes, tears, or other flaws in the bubble hood material.

5.7.4.2 Inspect the head covering for secure attachment to the hood bibs. Inspect seams for tears, rips, or other flaws that could affect the integrity of the hood.

5.7.4.3 Inspect the pigtail (hood intake hose) for cracks or flaws.

5.7.4.4 Inspect the waist belt and buckles.

5.7.4.5 Connect the bubble hood assembly to the respirable air source. Partially inflate the bubble hood, always allowing air to escape through the bibs of the hood. Perform a visual inspection and feel for leaks or faults at all heat-sealed seams and at the pigtail penetration into the bubble hood.

5.7.5 If the condition of the equipment is satisfactory, proceed to Section 5.6.5 of this procedure; if not, return the equipment to the issue or control point and notify the breathing air system operator.
NOTE:
The bubble hood is usually donned over a plastic anti-contamination suit.

5.7.6 Don the bubble hood according to the following steps:

5.7.6.1 The Job Coverage Technician shall connect the bubble hood assembly to the respirable air source. Ascertain that the supply of air to the bubble hood is turned on and operating properly. The pressure at the air supply manifold shall be set at the proper value in accordance with the provisions of Reference 3.1.6 of this procedure. (Valve pressure charts are at the air supply manifolds.)
5.7.6.2 Don the protective anti-contamination clothing in accordance with the requirements of the RWP.

NOTE:
Plastic anti-contamination suits may not always be required for bubble hood use. If a plastic anti-contamination suit is to be used, it should be donned now.

5.7.6.3 Don the bubble hood by placing over the head with the pigtail at the rear of the hood.

5.7.6.4 Open the zipper front of the anti-contamination suit. Tuck the front and rear inner bibs inside the anti-contamination suit. Smooth the bib surfaces and secure the inner bibs under the user’s arms. Allow for comfort, breathing air escape, and ease of movement. Re-zip and secure the anti-contamination suit in place. The Job Coverage Technician should help the user don the bubble hood unit.

5.7.6.5 Position the front and rear outer bibs over the anti-contamination suit (plastic or cloth) and tape them in place.

Tape the bibs in such a manner so as not only to secure the bubble hood to the respirator user and prevent hood movement during strenuous work activities, but also to allow the RESPIRATOR USER to remove the bubble hood in case of personal emergency. Use tape tabs to allow immediate opening of the front of the bubble hood.
5.7.6.6 Don the waist belt. The waist belt must be worn to relieve any strain on the bubble hood due to airline weight or movement.
5.7.6.7 Connect the air supply line to the waist belt.

5.7.7 When the fit of the hood is satisfactory and the dress-out feels comfortable  access the work area (at the direction of the Job Coverage Technician).
NOTE:
During use, airflow may decrease when additional personnel are connected to the air supply manifold. Verify that proper values are maintained in accordance with the provisions of Reference 3.1.6 of this procedure.
5.7.8 During dress-out of the bubble hood respirator, a “travel” or “dress-out” air line may be used. At the entrance of the work area, the Job Coverage Technician may transfer the Respirator User from the “travel” air line to the work area air line. Before transfer from one air line to another, the Job Coverage Technician shall perform the following:
5.7.8.1 Pressurize the work area air line in accordance with the NIOSH chart at the air supply manifold.
5.7.8.2 Inspect the air line fitting(s) to verify that the condition is acceptable for use, e.g., no foreign material in fittings, no apparent damage.
5.7.8.3 Notify the Respirator User that air lines are going to be switched and that there may be a momentary loss of air pressure within the bubble hood.
5.7.8.4 If there is any problem, do not transfer the respirator from the “travel” air line to the work air line.
5.7.9 After transfer from one air line to another, the Job Coverage Technician shall perform the following:

5.7.9.1 Query the Respirator User to verify that air flow has been restored and that the respirator user is comfortable and ready for work.
5.7.9.2 Connect communication wires, if applicable, and then direct the respirator user to test his or her communication equipment.
5.7.9.3 If there is any problem, do not allow the respirator user to enter the work area.
WARNING:
During use of the bubble hood, there is a potential for loss of air to a Respirator User. The respirator user can recognize a loss of air by one or more of the following symptoms:
c. A change in the noise level inside the bubble hood may be noticeable because air is not entering the hood at the same rate.
d. The flow of air across the Respirator User’s face will decrease and the temperature inside the hood may increase.
e. Moisture in exhaled breath may condense on the inside of the bubble hood.
f. Lack of air pressure inside the bubble hood may cause it and the plastic anti-contamination suit to collapse.
g. Breathing rate may increase and become labored.
WARNING:
During supplied-air respirator use, the following incidents are considered to be personal emergencies requiring immediate action:
h. Failure of the bubble hood or plastic suit due to cuts, rips, or tears
i. Loss of air for any reason
j. Strong, unfamiliar odor in the breathing air
k. Personal illness.
5.7.10 In the event of a personal emergency, the Respirator User shall notify the Job Coverage Technician(s) and shall immediately egress the work area in preparation for assisted bubble hood removal, if possible.
5.7.11 If the Respirator User is in severe personal distress and emergency egress from the work area is not immediately possible, the Respirator User (1) may open the front of his or her bubble hood respirator by pulling the taped tabs to release the hood, pulling the outer bib free of the waist belt, and lifting the hood up and away from his or her shoulders (allowing normal breathing) or (2) may be assisted in the removal of his or her bubble hood by a co‑worker. 

CAUTION:
Approved utensils necessary to open a bubble hood respirator in emergency situations shall be staged and labeled for easy access within the work area and/or carried by Job Coverage Technicians within the work area.
5.7.12 During personal emergencies, the affected Respirator User(s) shall be removed from the work area as quickly as possible.

5.7.13 During routine operations, prior to removal of the bubble hood, the Respirator User shall return to a non-airborne area within the controlled area (first step-off pad) prior to removal of the bubble hood unit.

5.7.14 During routine operations, the bubble hood shall be removed with the assistance of and in accordance with the directions of the Job Coverage Technician. The Job Coverage Technician shall perform an inspection of the exterior portions of the bubble hood to ascertain that hood performance was satisfactory and shall notify the RFO Manager (or designee) if the post-job condition of the bubble hood could have possibly allowed a hazardous exposure to the wearer.

5.7.15 During routine operations, removal of the bubble hood and plastic suit (if worn) shall be performed simultaneously. If the hood and suit are excessively contaminated with loose radioactive material, the Job Coverage Technician should wipe down the Respirator User’s hood and suit prior to removal as follows:
5.7.15.1 Position the Respirator User just inside the first step-off pad, facing away from the technician.

5.7.15.2 Using scissors or approved utensil (open-bladed knives are not permitted), cut the outer rear bib to allow access to the neck area of the plastic suit.

5.7.15.3 Cut the plastic suit, beginning at the neck, then down the back and down each leg to the rubber shoe covers. Cut the nylon bubble hood belt.

5.7.15.4 Wipe off the scissors (or utensil) using a clean cloth and then cut the back of the bubble hood from the neck to the top.

5.7.15.5 Push the bubble hood and/or plastic suit forward and away from the wearer.

5.7.15.6 Have the Respirator User lift each foot and step back onto the first step-off pad as the Job Coverage Technician removes the rubber or plastic shoe covers.

5.7.15.7 The Respirator User shall proceed to the second step-off pad and remove the protective clothing in the normal manner.

5.7.16 The Job Coverage Technician shall remove the airline from the hood, tape over the airline opening to prevent internal contamination, and dispose of the plastic suit and/or bubble hood.

5.8 Controlling Respiratory Protection Equipment

NOTE:
Radiological Field Operations and the BCLDP Respiratory Protection group shall control BCLDP respiratory protection as indicated in this section, unless otherwise indicated.

5.8.1 Control respiratory protection equipment in accordance with the provisions of Reference 3.1.1 of this procedure.

5.8.2 Use the following to control respiratory protection equipment:

5.8.2.1 Locked cabinets at centralized control or issue points at King Avenue and West Jefferson (as applicable)
5.8.2.2 Initial and follow-up inventories of respiratory protection equipment
5.8.2.3 Issuing respirators only to Qualified Respirator Users. Respirator Users shall return respirators to the issue desk or to the designated receptacle after each use.

5.8.3 Establish satellite control or issue points at the discretion of Radiological Field Operations in conjunction with the Respiratory Protection Supervisor.

5.9 Issuing and Documenting Respiratory Protection Equipment

NOTE:
Respiratory protection equipment shall be issued in accordance with the provisions of Reference 3.1.1 of this procedure.

5.9.1 Issuing and documenting respiratory protection equipment for radiological protection (required per RWP).

5.9.1.1 The worker shall complete the “Respirator User” section of DDO‑286, Respirator Issue, at the control or issue point and shall request that the Health Physics Technician providing issue services complete the other section.

5.9.1.2 The Health Physics Technician providing issue services shall check the QRU list at the respirator control or issue point and verify the following:

l. The Respirator User is medically qualified to wear the respiratory protection equipment to be issued.

m. The Respirator User has received respirator training acceptable to BCLDP for the respiratory protection equipment to be issued.

n. The Respirator User has satisfactorily completed a quantitative fit test for the respiratory protection equipment to be issued. (Supplied-air bubble hood is exempt from fit test requirement.)

o. The Respirator User is clean shaven in the areas where the facepiece seals to the face. (Supplied-air bubble hood is excepted.)

NOTE:
A Health Physics technician is responsible for verifying that the worker’s remaining derived air concentration (DAC)‑hour allotment for the tracking period is acceptable in accordance with the provisions of Reference 3.1.10 of this procedure.
5.9.1.3 The Health Physics Technician providing issue services shall complete the “Qualification” section of DDO-286. The qualification blocks within this section shall be checked “Yes” or “No.”
5.9.1.4 The Health Physics Technician providing issue services shall complete the “Usage” section of DDO-286.

5.9.1.5 The Health Physics Technician providing issue services shall sign the “Issuer Signature” section of DDO-286 and give the respirator (with filter cartridges, if applicable) to the worker.

NOTE:
The worker shall be advised at the time of respirator issue of the option to immediately leave the work area in the event of any indication of equipment malfunction, physical or psychological discomfort, procedural or communication failure, significant deterioration of operating conditions, or any other condition that might require such relief.

5.9.1.6 If the worker does not satisfy the criteria for respirator issue, the Health Physics Technician providing issue services shall deny the respirator issue and inform the worker. The worker shall notify his or her supervisor, who should make arrangements to update the worker to QRU status.

5.9.2 Issuing and documenting respiratory protection equipment required for IH/safety and/or nuisance value applications
5.9.2.1 The worker shall complete the “Respirator User” section of DDO-286. The worker shall have the Industrial Safety Officer or designee providing issue services complete the other section.

5.9.2.2 The Industrial Safety Officer shall complete the respirator issuance and documentation process as described in Sections 5.8.1.2. through 5.8.1.6. of this procedure. 

5.9.3 Issuing and documenting respiratory protection equipment required for IH/safety and/or nuisance value applications if work is to be performed in posted radiological areas (areas that are controlled by RWPs)
5.9.3.1 If there is no radiological requirement for respiratory protection, A Health Physics technician should not issue and control the use of respiratory protection equipment unless work to be performed is within an area with loose radioactive contamination. Radiological Field Operations shall determine whether Health Physics’ controls are necessary for respirator use under these conditions.

5.9.3.2 The Industrial Safety Officer shall control the selection, issuance, usage, and documentation of all respiratory protection equipment issued for non-radiological protection purposes. The Respirator User shall have read and understood both the RWP and the Work Instruction.
5.9.3.3 Issuing and documenting shall be performed in accordance with Sections 5.8.2.1 and 5.8.2.2 of this procedure.
6.0 Records

The following records are generated by the use of this procedure and forwarded to Project Records on a monthly basis.

· Radiation Work Permit

· Respirator Issue.

7.0 Forms, Exhibits, And Attachments

7.1 Forms

· DDO-105, Radiation Work Permit (Reference 3.1.3)

· DDO-115, ALARA Considerations (Reference 3.1.11)

· DDO-195, Industrial Safety Checklist (Reference 3.1.14)
· DDO-286, Respirator Issue

7.2 Exhibits

· Exhibit 1, Description of Respiratory Protection Devices

· Exhibit 2, Respirator Selection Flow-Chart.

7.3 Attachments

· Attachment 1, General Guidelines for Selecting Respiratory Protection Equipment 
Attachment 2, General Guidelines for the Use of All Types of Respiratory Protection Equipment
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EXHIBIT 1
        DESCRIPTION OF RESPIRATORY PROTECTION DEVICES
	Respirator Type:
	Mode of Operation:
	Assigned Protection

Factors (APF):*
	Description:
	Comments:

	Full facepiece

Negative pressure

Air purifying
	Negative pressure
	Particulate,       

gas, and vapor
1

Particulate only
100
	1. MSA black or yellow silicone, Ultra Twin style

2. North black silicone, 7600-8A
	1. Not acceptable for use in oxygen deficient or IDLH atmospheres

2. Various cartridges are available for different contaminants

	Full facepiece

Positive pressure

Air purifying
	Positive pressure or

Negative pressure
	Particulate, gas, or vapor     1

Particulate only

(positive pressure)
1,000

Particulate only

(negative pressure)
100
	1. MSA-powered air-purifying respirator, black with Ultravue facepiece, Optimair 6
	1. Not acceptable for use in oxygen deficient or IDLH atmospheres; not explosion-proof

2. When fully charged, the unit should maintain operation for eight (8) hours

	Supplied

Atmosphere

Continuous flow

Air-line
	Continuous flow (when used with a supply of certified Grade “D” compressed air)
	Particulate, gas, or vapor

(continuous flow only)
1,000
	1. Continuous flow disposable bubble hood, LANCS
	1. Not acceptable for use in IDLH atmospheres

2. Requires a supporting source of Grade “D” respirable air

	Full facepiece

Pressure demand

Self-contained

breathing apparatus
	Pressure demand
	Particulate,
Gas, and vapor
10,000
	1. Survivair Mark II SCBA
	1. Acceptable for use in oxygen deficient IDLH atmospheres
2. Device is to be operated only in the pressure demand mode

3. Air used to charge SCBA cylinders must be Grade “D” respirable air.

	Particulate

Contaminants
	CARTRIDGE SELECTION FOR AIR-PURIFYING RESPIRATORS

	
	1. Particulates can occur as dust, mists, or fumes. The hazard of a particulate contaminant is expressed as its Threshold Limit Value (TLV).

2. P-100 filters are 99.97% efficient for 0.3-(m particles.

	Vapor or Gas

Contaminants
	1. Specific vapor or gas-removing cartridges, “sorbents,” are designed to remove a specific chemical or group of chemicals.

2. Each sorbent cartridge has a maximum concentration use limit for its specific contaminant. Once a sorbent cartridge has been saturated with a contaminant, “Break-Through” will occur (the contaminant will pass through the cartridge into the facepiece at full ambient concentration.)

3. The BCLDP Industrial Safety Officer should select sorbent cartridges.

4. No adjustment is to be made to protection factor for the use of sorbents against radioactive material in the form of gases or vapors.


*
In addition, certain health standards may mandate specific APFs for certain contaminants (e.g., asbestos). In these instances, the Industrial Safety Officer


shall designate the appropriate APF.

EXHIBIT 2

RESPIRATOR SELECTION FLOWCHART
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ATTACHMENT 1


GENERAL GUIDELINES FOR SELECTING 
RESPIRATORY PROTECTION EQUIPMENT

This attachment addresses the regulatory requirements and good work practices to be considered when selecting respiratory protection equipment for use in BCLDP operations. See Exhibit 2 for a flow chart of the respirator selection process.

WARNING:
Selectors of respiratory protection equipment for use by others must consider and evaluate all known hazards prior to selection. This evaluation shall include a reasonable estimate of worker exposure to respiratory hazard(s) and an identification of the contaminant's chemical state and physical form. Where the contaminant cannot be identified and/or the worker exposure reasonably estimated, the atmosphere shall be considered to be Immediately Dangerous to Life And Health (IDLH). Failure to properly select the appropriate respiratory protection system for all the materials and concentrations against which protection is required may result in exposure to hazardous materials, causing serious illness, disability, or death of the affected worker.

1.
Engineering and process controls shall be utilized in accordance with provisions of Reference 3.1.1 prior to selecting respiratory protection equipment.

2.
The selection of the proper type(s) of respirator(s) shall be based upon


a.
The nature of the operation, process, or task


b.
The type of hazard requiring respiratory protection. The type of hazard shall be identified and resolved based upon the characteristics in Items c through h.

c.
Physical properties of the hazard:



i.
Oxygen deficiency.


ii.
Physiological effects on the body.


iii.
Odor threshold data, if applicable.


iv.
Actual concentration of a toxic material in air or airborne radioactivity levels. Determine the average levels and the peak levels.



v.
The established exposure limits for each specific toxic material.



vi.
The established permissible airborne concentration for the specific radioactive material.

ATTACHMENT 1 (Continued)



vii.
The established IDLH concentration for each specific toxic material.



viii.
Eye irritation potential.

d.
The characteristics and location of the hazardous work area in relation to the nearest area having respirable air. (Example—confined space)


e.
The period of time for which respiratory protection must be worn.


f.
The activities of workers in the hazardous or airborne contamination area.


g.
The physical characteristics and functional capabilities/limitations of the various types of respiratory protection devices and the service life information (for cartridges and canisters).


h.
The assigned protection factors as indicated in Exhibit 1 of this procedure.

3.
Prior to selecting respiratory protection equipment, the air sample concentrations and the contamination survey data for the work area should be obtained by air sampling in accordance with the provisions of HP-AP-11.0, Air Sampling and Analysis.

4.
Respiratory protection equipment shall be selected to provide a protection factor greater than the multiple by which peak concentrations of airborne radioactive materials are expected to exceed the values specified in 10 CFR 20, Appendix B, as determined by the sampling of airborne contamination.

5.
If it is impractical or impossible to obtain current airborne radioactivity measurements prior to an entry, past airborne concentration histories for the area or the type of work to be performed shall be used in estimating expected airborne radioactivity levels. An air sample shall be taken during such an entry to verify the actual levels in accordance with the provisions of HP-AP-11.0.

6.
Where loose surface contamination exists in concentrations that may be expected to become airborne during the work to be performed, past airborne concentration histories for the area and the type of work to be performed may be used in estimating expected airborne radioactivity levels.
7.
Air samples shall be obtained during work activities for estimating exposure to workers and for continuing evaluation to determine adequate respiratory protection, when a reasonable potential for airborne contamination exists. Air samples shall be representative of the breathing zone airborne radioactivity concentration or the breathing zone where work activities are likely to create airborne contamination.

8.
As a guideline, respiratory protection should be considered when past airborne concentration histories for an area and the type of work to be performed show a reasonable probability that an airborne concentration  0.1 DAC may develop. Both internal and external sources of exposure shall be considered such that the total exposure to the individual will be minimized.

9.
Respirators are not selected on the basis of contamination levels, although contamination level data may be used to determine the probability of airborne levels developing during certain work activities.

10.
Consider non-radiological respiratory hazards that may impact selection (confined space, toxicity, etc.).

11.
Consider user comfort and the degree of stress associated with respirators. Respirators should be selected so that any specific task can be performed with a minimum of stress compatible with the task requirements and the degree of protection needed.

12.
Use of respirators affording greater protection against higher concentrations may be dictated based on evaluation of the following characteristics of the work and user requirements:


a.
Activity to be performed.


b.
Working conditions, i.e., temperature, presence of water, mobility, space constraints.


c.
Duration of required respirator stops.


d.
User acceptance, comfort, and qualifications.

13.
The type of respiratory protection system selected for a specific task involving radiological hazards shall be specified in the RWP. The type of respiratory protection equipment selected for a specific task that may involve hazardous materials, but does not present a radiological concern, should be specified in the Work Instruction.

14.
For BCLDP operations, the only respirator approved for use in IDLH atmospheres is a full-facepiece pressure demand SCBA certified by NIOSH for a minimum service life of 30 minutes. In addition, only SCBA shall be selected for use in the following circumstances (see RS-OP-008, Use of BCLDP SCBA):


a.
In oxygen deficient atmospheres (an atmosphere of less than 19.5% oxygen by volume at sea level).
ATTACHMENT 1 (Continued)

b.
In poorly ventilated areas, or in confined spaces such as tanks, small rooms, tunnels, or vessels (unless the confined space is well ventilated and the concentration of toxic contaminants is known to be below the upper limit recommended for the respirator system used). Confined space sampling and entry shall be performed in accordance with the provisions of SIH-PP-08, Confined Space.


c.
In atmospheres where the concentrations of toxic contaminants are unknown or are IDLH.


d.
At concentrations of substances greater than shown either on the respirator’s NIOSH certification label, in applicable OSHA or EPA regulations, or in any applicable NIOSH publication.

15.
When working in atmospheres that are not IDLH, BCLDP shall provide a respirator that is adequate to protect the health of the employee and ensure compliance with all other OSHA statutory and regulatory requirements, under routine and reasonably foreseeable emergency situations.
16.
The respirator selected shall be appropriate for the chemical state and physical form of the contaminant:


a.
For protection against gases and vapors, the employer shall provide an atmosphere-supplying respirator or an air-purifying respirator [provided that the respirator is equipped with an ESLI certified by NIOSH for the contaminant (example: mercury vapors)]. If there is no ESLI appropriate for conditions in the employer’s workplace, then the Industrial Safety Officer shall implement a change schedule for canisters and cartridges that is based on objective information or data that will ensure that canisters or cartridges are changed before the end of their service life. This information and the basis for change shall be documented.


b.
For protection against particulates, BCLDP shall provide either an atmosphere-supplying respirator or an air-purifying respirator equipped with a particulate filter certified in accordance with NIOSH guidelines.

17. Respirators specifically approved for abrasive blasting shall be selected for use during abrasive blasting.

18. Descriptions of BCLDP-approved respiratory protection equipment are provided in Exhibit 1 of this procedure.
ATTACHMENT 2


GENERAL GUIDELINES FOR USE OF ALL TYPES OF
RESPIRATORY PROTECTION EQUIPMENT

1. BCLDP Respirator Users shall perform the requirements of this section unless otherwise indicated.
2. A Respirator User shall move immediately to respirable air if equipment malfunctions, or if he/she shows or experiences signs of fatigue, difficulty performing any function or increasing discomfort, procedural or communication failure, significant deterioration of operating conditions, or any other condition that might require relief.
3. Respirator Users shall adhere to the requirements of the RWP and Radiological Field Operations relating to radiological respiratory protection and shall observe the instructions of the Industrial Safety Officer and the Work Instruction if using respiratory protection for non-radiological requirements.
4. Use respiratory protection equipment in accordance with the provisions of Reference 3.1.1 of this procedure.
5. A Respirator User shall be qualified in accordance with the provisions of Reference 3.1.1 of this procedure. 
6. An air-purifying respirator does not supply breathing air. An air-purifying respirator shall not be used in an immediately dangerous to life and health (IDLH) environment or in conditions that would otherwise invalidate the National Institute for Occupational Safety and Health (NIOSH) certification.
7. Use breathing air delivery system support equipment (breathing air manifolds) in accordance with the provisions of Reference 3.1.6 of this procedure. All air-line respiratory protection systems shall be equipped with an adequate supply of “Grade D” or better breathing air. “Grade D” breathing air shall be certified or verified in accordance with the provisions of Reference 3.1.7 of this procedure.
8. Use the BCLDP breathing air compressor/purifier system in accordance with the provisions of Reference 3.1.8 of this procedure
9. Don a respirator in a non-contaminated or non-airborne area and remove a respirator in a non-airborne area.
10. If the following respirator sealing problems are present, a respirator shall not be used:

a. A head covering that passes between the sealing surface of a tight-fitting respirator facepiece and the wearer’s face.

b. The head harness straps of tight fitting respirators shall not be positioned or worn over hard hats.

c. The wearing of a hard hat shall not interfere with the seal of a respirator.

11. Respirator usage in low-temperature or high-temperature environments may have a detrimental effect both on the respirator user and the respiratory protection device itself  Consider temperature during respirator selection and medical examinations.
12. Use a face-to-facepiece sealing respirator for radiological respiratory protection in the following manner:
a. Obtain a clean, certified respirator for each entry into an area requiring respiratory protection for radiological contaminants.
b. Use the respirator for one entry only.
c. Do not reuse the respirator filter cartridges or canisters. 
d. If vacuum blasting or scabbling and using a face-to-facepiece sealing respirator, protect the respirator with a disposable clear plastic facepiece guard.
e. After using respirators for radiological respiratory protection, individually bag out of the work area(s) into rad-bags. The Health Physics technician shall indicate the contamination level, date, and work area on the rad-bag or rad-tag.
f. After bagging out, deposit the bagged respirator into a designated “Used Respirator” receptacle.
g.  Use a supplied-air bubble hood for radiological respiratory protection for one entry only.
13. Use a face-to-facepiece sealing respirator that is to be used solely for industrial hygiene/safety respiratory protection in the following manner:
a. At the discretion of the Industrial Safety Officer, a respirator may be re‑used by the same Respirator User for multiple entries. The Respirator User should wipe down the respirator between uses. Re-use of respirators used in radiological posted areas requires a Health Physics technician’s approval.
b. At the discretion of the Industrial Safety Officer, respirator filter cartridges or canisters may be re-used.
c. At the pre-job briefing, during the job, or when the worker exits the work area, the Industrial Safety Officer shall instruct Respirator Users to decontaminate used respiratory protection device(s) to ensure that the respirator(s) is(are) free of hazardous material (e.g., beryllium, asbestos, lead, mercury) before the device(s) is(are) returned to the Respiratory Protection group for cleaning and inspection.
d. A Respirator User should turn in a used IH/safety respirator for processing and re-certification at the end of his/her work-shift, but may retain the respirator for extended usage at the direction of the Industrial Safety Officer.
e. When the respirator is no longer required for IH/safety related work, decontaminate the used respirator in accordance with the instructions of the Industrial Safety Officer.
f. Place the used respirator(s) into a clear bag and seal it.
g.  Indicate the following on the clear bag: work location, “decontaminated,” signature, and the date.
h.  Deposit the bagged respirator into a designated “Used Respirator” receptacle to await reprocessing and re-certification.
i. i.
Handle all used filter cartridges or canisters in accordance with the directions of the Industrial Safety Officer.
NRC Regulated Hazard


(10 CFR 20, Appendix B)





OSHA Regulated Hazard


(Applicable OSHA Standard(s))





Process and Engineering Controls


(ALARA Engineering Controls: HP-AP-8.2)





ALARA Evaluation


(ALARA Cost-Benefit Analysis:


HP-AP-8.1)





Task Evaluation


(Completion of the Industrial Safety


Check List: HS-OP-001)





Respirator Selection


(Respiratory Protection Program for BCLDP: RS-AP-1.0;


Selection and Use of Respiratory Protection


Equipment: RS-OP-002)
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Development of Work Plan�(Work Instruction:  QD-AP-5.1)
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Identification/Evaluation/Classification of Hazards, 


Work Area Factors, User Factors


(Air Sampling and Analysis:  HP-AP-11.0)


(Radiation Work Permits:  HP-AP-1.0)
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