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QUANTITATIVE RESPIRATOR FIT TESTING

1.0 Scope 

The scope of this procedure is to establish the operational requirements for the Battelle Columbus Laboratories (BCLDP) quantitative respirator fit test machine, the TSI PORTACOUNT Plus. This procedure is applicable to the PORTACOUNT Plus Operator, fit test subjects, and the Radiological Field Operations Manager.

2.0 Purpose

The purpose of this document is to provide instruction for the operation of the TSI model 8020 PORTACOUNT Plus fit test machine and associated computer program in accordance with the provisions of the reference in Section 3.1. of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

RS-AP-1.0, Respiratory Protection Program for BCLDP

3.2 Definitions

Refer to the BCLDP Procedure Dictionary for definitions of the following terms:
	Ambient Particle Concentration

Clean-Shaven

Current

Fit Factor

Maximum Fit Factor
	Overall Fit Factor

Qualified Operator

Quantitative Fit Test

Rainbow Passage

User Seal Check
Zero-Check


3.3 Developmental Resources

3.3.1 Regulatory Guide 8.15, Acceptable Programs for Respiratory Protection

3.3.2 ANSI Z-88.2 - 1992, Practices for Respiratory Protection

3.3.3 
3.3.4 NIOSH #87-116, Guide to Industrial Respiratory Protection

3.3.5 TSI, Inc. PORTACOUNT Plus Operation and Service Manual

3.3.6 TSI, Inc. PORTACOUNT Plus FitPlus for Windows User’s Guide

3.3.7 29 CFR 1910.134, Respiratory Protection for General Industry

3.3.8 10 CFR 20, Standards for Protection Against Radiation.
4.0 General
5.0 
5.1 To maintain qualified respirator status in accordance with the provisions of Reference 3.1 of this procedure, quantitative respirator fit testing is required at the following intervals:

5.1.1 Initially, prior to using any respiratory protection device that requires a leak-proof face to facepiece seal
5.1.2 Annually, not to exceed 30 days past the expiration date
5.1.3 Whenever facial changes may impair sealing capabilities, such as obvious weight changes, changes in dentures or removal of teeth, cosmetic surgery, or scar tissue that extends into the sealing surface of the respirator facepiece 

5.1.4 If, after passing the quantitative fit test, the respirator user notifies his/her supervisor that the fit of the respirator is unacceptable
5.1.5 As otherwise required by Reference 3.1 of this procedure.

5.2 Fit testing shall be performed with a respirator that operates in the negative pressure mode. 

5.3 The PORTACOUNT Plus shall be calibrated on an annual basis.


6.0 Procedure

6.1 General Requirements for Managers/Supervisors prior to Respirator Fit Testing

6.1.1 Schedule workers’ fit test appointments.

6.1.2 Ensure that individual workers have received current respirator training and are medically qualified to wear a respirator.

6.1.3 Ensure that individual workers have a set of prescription respirator spectacles, if required for normal vision.

6.2 TSI PORTACOUNT Plus Set-Up for Fit Testing
The PORTACOUNT Plus Operator shall perform Section 5.2 of this procedure unless otherwise noted. 

6.2.1 Activate the computer.

6.2.2 Add alcohol to the PORTACOUNT Plus.
6.2.2.1 Remove the storage cap (or alcohol cartridge) from the alcohol fill capsule.

6.2.2.2 Stand the storage cap (or alcohol cartridge) on end on a clean surface. (Flat end down, with alcohol-contacting surface up).

6.2.2.3 Verify that the alcohol level in the alcohol fill capsule is even with the scribed fill line.

6.2.2.4 Remove the alcohol cartridge from the cartridge cavity.

6.2.2.5 Insert the alcohol cartridge into the alcohol fill capsule and lock.

6.2.2.6 If the alcohol cartridge was removed in Step 5.2.2.4, then insert the storage cap into the cartridge cavity.

6.2.2.7 Allow the alcohol cartridge to sit in the alcohol fill capsule for at least two (2) minutes.

6.2.2.8 Remove the alcohol cartridge from the alcohol fill capsule.

6.2.2.9 Shake the alcohol cartridge gently to allow excess alcohol to drain back into the alcohol fill capsule.

6.2.2.10 Remove the storage cap from the cartridge cavity.

6.2.2.11 Insert the alcohol cartridge into the cartridge cavity and lock.

6.2.2.12 Recap the alcohol fill capsule with the storage cap and lock.

CAUTION:
Alcohol used by the PORTACOUNT Plus is flammable. Exercise caution when alcohol containers are open.

6.2.3 Turn on the PORTACOUNT Plus by pressing the on/off key and allow the system to complete the 60-second warm-up cycle. Record verification of the 60‑second warm-up cycle on DDO-193.

6.2.4 Activate the “Fitplus for Windows” computer program.

6.2.5 Select “Perform Daily Checks.”

6.2.6 The “Fitplus for Windows” computer program will cycle the PORTACOUNT Plus through the set-up tests: Ambient Count, Zero (HEPA) Count (Zero-Check), and Maximum Fit Factor Count. Start each set-up test when prompted.

6.2.7 Record the results of each set-up test on DDO-193. If daily checks are completed satisfactorily, proceed to Section 5.2.8, if not, see Section 5.6 of this procedure.

NOTE:
Verify that the pass/fail maximum FF level on the PORTACOUNT Plus instrument is set in accordance with the provisions of Section 5.2.12.4 for the type of respirator to be fit tested.

6.2.8 After completing the Daily Checks, select the “People Database.”

6.2.9 Enter the following information about the test subject into the appropriate fields:

6.2.9.1 ID NUMBER - Enter the S.S.# or the unique BMI I.D. badge #.

6.2.9.2 LAST NAME - Test subject’s last name.

6.2.9.3 FIRST NAME - Test subject’s first name.

6.2.9.4 COMPANY - Test subject’s employer.

6.2.9.5 NOTE - Enter relevant information into this field: subject wears corrective lenses; subject’s work division; work assignment; contaminants of concern; any medical restrictions, etc.

6.2.9.6 CUSTOM 1 - 
Enter the date of the test subject’s medical authorization.

6.2.9.7 CUSTOM 2 -
Question the test subject if, in his/her opinion, there has been any change in his/her medical condition since the last recorded medical evaluation. If YES, contact supervision to schedule a medical evaluation and terminate the fit test process. If NO, enter “No Change in Med.”
6.2.9.8 CUSTOM 3 -
Enter the date of the test subject’s respirator training.

6.2.9.9 CUSTOM 4 -
Enter the Project Number for the fit test.

6.2.9.10 If information is correct, select NEXT.

6.2.10 After completing the People Database, select the “Respirator Database.”

6.2.10.1 Select the respirator that is to be fit tested.

6.2.10.2 If information is correct, select NEXT.

6.2.11 After completing the Respirator Database, select the “Protocol Database.”

6.2.11.1 Select the “29 CFR 1910.134” protocol.

6.2.11.2 Select “Details.”

6.2.11.3 If information is correct, select NEXT.

6.2.12 After completing the Protocol Database, select the “Information Database.”

6.2.12.1 Enter the size of the respirator facepiece to be fit tested.

6.2.12.2 Enter the last name of the qualified operator.

6.2.12.3 Set the pass level at the pre-selected value for the type of respirator to be fit tested.

6.2.12.4 Fit testing fit factors shall be utilized as follows:

a. A fit factor of 1000 (10 times the assigned protection factor of a full-face negative-pressure respirator) shall be achieved for all full-facepiece face-to-face sealing respirators that will be operated in the negative pressure mode, e.g., the Mine Safety Appliance Ultratwin or the North 7600-8A.

b. A fit factor of 500 shall be achieved for all full-facepiece face-to-face sealing respirators that will be operated in the positive pressure mode, e.g., self-contained breathing apparatus.

NOTE:
Although powered air-purifying respirators typically operate in a positive pressure mode, fit factors of 1,000 shall be achieved for this style of respiratory protection device.

6.2.12.5 Verify that the “Data Input” is PORTACOUNT.

6.2.12.6 If information is correct, select NEXT. The PORTACOUNT Plus should be ready for fit testing. If not, review Steps 5.2.1 through 5.2.12.

6.3 Test Subject Indoctrination for Fit Testing

The PORTACOUNT Plus Operator shall perform Section 5.3 of this procedure unless otherwise noted.

6.3.1 Verify the test subject’s qualification status: medical authorization, training, clean-shaven, no smoking for the last 30 minutes.

6.3.2 
6.3.3 The subject shall be clean shaven in the areas where the mask contacts the face. The operator will determine if the subject is acceptable for fit testing. Record if satisfactory on DDO-193.

6.3.4 Prior to testing with the TSI PORTACOUNT Plus, subject must not have smoked cigars, cigarettes, or pipe within the last thirty (30) minutes. (Residual smoke particulate may produce erroneous results.) Record compliance on DDO-193.

6.3.5 If the respirator user wears prescription eyeglasses for normal vision, he/she should wear respirator spectacles during the fit-test.

6.3.6 The operator shall query the test subject regarding his/her history as a respirator user. Based upon this history and the operator’s evaluation of the size and facial configuration of the test subject, the operator shall select a respirator facepiece for fit testing. The test subject shall be fit tested with the same model/size/make of respirator that he/she shall use in the field.

6.3.7 The test subject shall have an opportunity to inspect and wear the test respirator for at least 10 minutes prior to the fit test. This will allow the test subject to become familiar with the fit and operation of the respirator and select another respirator if the chosen respirator is unsatisfactory.

6.3.8 The operator shall explain the fit testing process to the test subject and answer any questions. The test subject shall be specifically advised that he/she shall immediately remove the test respirator and terminate the test if he/she experiences any physical or psychological distress.

6.3.9 After donning the respirator, the test subject shall perform both a negative and a positive user seal check in accordance with the manufacturer’s directions to ascertain the seal of the respirator facepiece to the test subject’s face.

6.3.9.1 If the negative or the positive user seal check(s) shows leakage, then re-adjust the respirator or select a different size test respirator.

6.3.9.2 If the negative or the positive user seal check(s) shows leakage with all available test respirators, then contact subject’s Manager/Supervisor.

6.3.9.3 If the negative or positive user seal check(s) shows no leakage, then the seal check is satisfactory.

6.3.10 Connect the PORTACOUNT Plus sample tube to the probe on the respirator fit test.

6.3.11 After connecting the sample tube, the test subject shall perform another user seal check to verify that the sample tube assembly has no air leaks.

NOTE:
After sample tube connection, the test subject shall wear the test respirator for at least five (5) minutes prior to quantitative fit testing with the PORTACOUNT Plus.

6.3.12 The test subject should be ready for fit-testing. If not, review Steps 5.3.1 through 5.3.10.

6.4 Quantitative Fit Testing with TSI PORTACOUNT Plus

The PORTACOUNT Plus Operator shall perform Section 5.4 of this procedure unless otherwise noted.

6.4.1 Select “Start.” The “Fitplus for Windows” program should commence.

6.4.2 The operator shall instruct the subject to stand during the fit test. The operator shall again advise the test subject that if he/she should feel any psychological or physical stress, he/she shall remove the test respirator immediately and terminate the fit test.

6.4.3 The operator shall instruct the subject to perform the exercises that are indicated on the monitor screen. 

6.4.4 The following exercises shall be used in accordance with the 29 CFR 1910.134 fit testing protocol:

6.4.4.1 NB - Normal Breathing - remain still and breathe as usual.

6.4.4.2 DB - Deep Breathing - take long, deep breaths; breathe and rest between breaths to avoid hyperventilation.

6.4.4.3 SS - Move Head Side to Side - breathe normally while slowly turning the head from side to side. Turn far enough to each side to stretch the neck muscles. Each cycle from left to right should take several seconds.

6.4.4.4 UD - Move Head Up and Down - breathe normally while slowly alternating between looking up at the ceiling and down at the floor. Each up and down cycle should take several seconds.

6.4.4.5 R - Read the Rainbow Passage - read a prepared paragraph or count out loud to simulate the workplace.

6.4.4.6 Grimace - Smile or frown; make normal facial movements

6.4.4.7 Bending Over - Bend at the waist as if to touch the toes.

6.4.4.8 NB - Normal Breathing - remain still and breathe as usual.

NOTE:
There may be different fit testing criteria for specified contaminants. If necessary, the operator may incorporate additional exercises into the fit test protocol to comply with applicable regulatory requirements. 

6.4.5 Upon completion of the final exercise, the operator shall remove the sample tube from the test respirator; meanwhile, the computer will signal “Test Complete,” and the results will print on the printer. The subject will have a satisfactory test if the “Overall Fit Factor” on the monitor screen is flagged as “Pass.”

6.4.6 If the subject passes the fit test, the operator shall instruct the subject to remove the test respirator and clean it with respirator cleaner swabs.

6.4.7 If the computer signals “Fail” or “Test Terminated” at any time, the test subject shall remove the test respirator, reinspect it, and don it again to retest. If the test subject cannot achieve a satisfactory fit, the test subject shall remove the respirator and select another respirator for fit testing in accordance with the provisions of this procedure.

6.4.8 The computer-generator printout of a satisfactory fit on a particular size respirator (See Exhibit 1) will be maintained in subject’s respirator user record. The record of an unsatisfactory fit on a particular size respirator will be recorded on DDO‑193 and maintained in the test subject’s respirator user record.

6.4.9 The operator shall review the test results with the subject. The operator and test subject shall sign and date the fit test report.

6.4.10 The pass/fail section of DDO-193 shall be completed by the operator at the conclusion of the subject’s fit test. The PORTACOUNT stop time section of DDO‑193 shall be completed by the operator at the conclusion of the fit testing for the day.

6.4.11 If additional personnel are to be fit tested, select “New Test” and perform fit testing in accordance with the provisions of this procedure.

6.5 Shutting Down the PORTACOUNT Plus
The PORTACOUNT Plus Operator shall perform Section 5.5 of this procedure unless otherwise noted.

6.5.1 When fit testing has been completed for the shift, press the on/off keypad to turn the PORTACOUNT Plus off.

6.5.2 Remove the storage cap from the alcohol fill capsule.

6.5.3 Place the storage cap on a clean surface standing with the flat end down.

6.5.4 Remove the alcohol cartridge from the PORTACOUNT Plus and insert the alcohol cartridge into the alcohol fill capsule.
6.5.5 Insert the storage cap into the cartridge cavity and lock.

6.5.6 Shut down the “Fitplus for Windows” program.

6.6 Troubleshooting Status Messages Displayed on the PORTACOUNT Plus
The PORTACOUNT Plus Operator shall perform Section 5.6 of this procedure unless otherwise noted.

6.6.1 Service Message

The “service” message usually indicates that the PORTACOUNT Plus is low on alcohol. However, other conditions may also cause this message to appear.

6.6.1.1 Verify that the ambient temperature is less than 100(F (38(C).

6.6.1.2 Add alcohol in accordance with the provisions of this procedure.

6.6.1.3 Change the alcohol wick.

6.6.1.4 If Steps 5.6.1.1 through 5.6.1.3 do not clear the “service” message, then suspend operation of the PORTACOUNT Plus. Refer to the TSI PORTACOUNT Plus operation and service manual, Section 7-Trouble Shooting.

6.6.1.5 Record any corrective actions on DDO-193.

6.6.2 Low Particle Message

The “low particle” message indicates that the ambient sample (fit test mode only) is less than 1,000 particles/cc. There are several possible causes for this condition.

6.6.2.1 Verify that the twin tube assembly is properly connected to the PORTACOUNT Plus.

c. Check the sample tube connected to the silver sample port.

d. Check the ambient tube connected to the blue ambient port.

6.6.2.2 Verify that the sample tube is the one connected to the test respirator.

6.6.2.3 Verify that the twin tube assembly is not kinked or pinched. Straighten the twin tube assembly (replace if necessary). 
6.6.2.4 
6.6.2.5 Add alcohol in accordance with the provisions of this procedure.

6.6.2.6 Change the alcohol wick.

6.6.2.7 Verify a satisfactory ambient particle concentration. 

6.6.2.8 If Sections 5.6.2.1 through 5.6.2.6. do not clear the “low particle” message, then suspend operation of the PORTACOUNT Plus. Refer to the TSI PORTACOUNT Plus operation and service manual, Section 7-Trouble Shooting.

6.6.2.9 Record any corrective actions on DDO-193.

6.6.3 Low Battery Message

NOTE:
The LOW BATTERY message is normally associated with use of optional battery packs, but may indicate AC adapter malfunction.

6.6.3.1 Replace the AC adapter

6.6.3.2 Record any corrective actions on DDO-193.

6.7 Maintenance of the PORTACOUNT Plus Alcohol Cartridge

The PORTACOUNT Plus Operator shall perform Section 5.7 of this procedure unless otherwise noted.
6.7.1 Adding alcohol

Add alcohol in accordance with the provisions of Section 5.2 of this procedure.

6.7.2 Changing alcohol wicks
6.7.2.1 Remove the wick retainer cap from the alcohol cartridge.

6.7.2.2 Remove the fine mesh screen from the wick retainer cap.

6.7.2.3 Inspect the screen for blockage by holding it up to a light.

e. If blockage is found, then clean by blowing air through the screen.

f. If the screen cannot be 100% cleaned, then replace with a new screen.

6.7.2.4 Remove the alcohol wick from the alcohol cartridge by pulling gently.

6.7.2.5 Dry the alcohol wick.

NOTE:
Normal color for an alcohol wick varies from white to light brownish-yellow.

6.7.2.6 Inspect a replacement alcohol wick for physical damage or discoloration. If physical damage or discoloration is found, then dispose of the alcohol wick.

6.7.2.7 Clean the internal surfaces of the wick retainer cap and the alcohol cartridge by blowing with air.

6.7.2.8 Clean all surfaces of the replacement alcohol wick by blowing with air.

6.7.2.9 Place a clean fine mesh screen flat on the bottom of the wick retainer cap.

6.7.2.10 Slide the smooth end of the replacement alcohol wick into the wick retainer cap until seated on the bottom.

6.7.2.11 Slide the rough end of the replacement alcohol wick into the alcohol cartridge until the threads engage.

6.7.2.12 Tighten the wick retainer cap by turning counter-clockwise.

6.7.3 Drying alcohol wicks
6.7.3.1 Inspect the alcohol wick for physical damage or discoloration. If physical damage or discoloration is found, then dispose of the alcohol wick.
g. 
6.7.3.2 Place the alcohol wick on a clean surface in a well ventilated area.

6.7.3.3 Allow the alcohol wick to dry for at least two (2) days.

6.7.3.4 Seal the alcohol wick in a container for later reuse.

7.0 Records

The following records are created by use of this procedure. These records will be maintained and submitted monthly to Project Records.

· Daily Fit Test Log

· PORTACOUNT Plus Respirator Fit Test Computer Print-Out (See Exhibit 1)
8.0 Forms, Exhibits, and Attachments

8.1 Forms

· DDO-193, Daily Fit Test Log

8.2 Exhibits

· Exhibit 1, PORTACOUNT Plus Respirator Fit Test Computer Print-Out

8.3 Attachments

None
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EXHIBIT 1

PORTACOUNT PLUS RESPIRATOR FIT TEST COMPUTER PRINT-OUT

Example: For Information Only

	FIT TEST REPORT

	Fit test information

	ID NUMBER
	TEST
	
	

	LAST NAME
	TEST
	CUSTOM1
	MED: XX/XX/98

	FIRST NAME
	TEST
	CUSTOM2
	CHANGE IN MED: NO

	COMPANY
	
	CUSTOM3
	TRAIN: XX/XX/98

	LOCATION
	
	CUSTOM4
	PN#: G5012-2319WJ

	NOTE
	
	
	

	
	
	
	

	TEST DATE
	12/20/1999
	PORTACOUNT S/N
	15526

	TEST TIME
	11:09
	N95 COMPANION
	N

	DUE DATE
	12/20/2000
	
	

	
	
	
	

	RESPIRATOR
	
	PROTOCOL
	DEFAULT 29CFR1910.134

	MANUFACTURER
	MSA
	PASS LEVEL
	1000

	MODEL
	ADVANTAGE 1000
	
	

	MASK STYLE
	FULL-FACE APR
	
	

	MASK SIZE
	TEST
	
	

	APPROVAL
	N/A
	
	

	EFF. <99%
	N
	
	

	
	
	
	

	EXERCISE
	DURATION (SEC)
	FIT FACTOR
	PASS

	NORMAL BREATHING
	60
	213000
	Y

	DEEP BREATHING
	60
	208000
	Y

	HEAD SIDE TO SIDE
	60
	197000
	Y

	HEAD UP AND DOWN
	60
	179000
	Y

	TALKING
	60
	167000
	Y

	GRIMACE
	30
	39700
	X

	BEND AND TOUCH TOES
	60
	163000
	Y

	NORMAL BREATHING
	60
	162000
	Y

	OVERALL FF
	
	182000
	Y

	

	FIT TEST OPERATOR






  DATE




	





TEST



   NAME






  DATE







TEST



TEST

	


� EMBED PBrush  ���





12/20/1999


LAST NAME  TEST


FIRST NAME  TEST





� EMBED PBrush  ���








�DAILY FIT TEST LOG GOES HERE, DDO-193, Rev. 3


�EXHIBIT 1


PORTACOUNT PLUS FIT TEST SOFTWARE
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