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ABSTRACT 

This essay details how a comprehensive respiratory protection program can be developed 

for a local health department. Possibly due to a lack of federal requirements, many health 

departments do not have a respiratory protection program or, if they do, they are based on the 

federal standard for general industry and construction. This represents a public health concern 

because health departments are unique environments that have different needs for their 

respiratory protection programs than general industry, construction, or even the medical care 

industry for both regular and emergency health department operations. The unusual blend of 

environmental, occupational, and biological respiratory hazards that local health departments 

face create a unique situation that calls for a specifically formatted respiratory protection 

program that includes a written program, training materials, and evaluation materials. This essay 

demonstrates how one such comprehensive program was created for Allegheny County Health 

Department to prepare their employees to use proper respiratory protection during their daily and 

emergency operations and services.   
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1.0  INTRODUCTION 

 Health departments are unique environments with diverse requirements for their 

respiratory protection programs. These requirements combine the needs of a hospital with the 

needs of general industry creating an unusual blend of environmental, occupational, and 

biological requirements that must be addressed by any competent respiratory protection program. 

Unfortunately, most local health departments do not have a respiratory protection program or 

they use the federal OSHA standard for general industry if their state department of labor has 

adopted its use for local governments.1 Neither of these program options properly address the 

unique blend of respiratory hazards that health departments face. The program2 that existed at 

Allegheny County Health Department (ACHD) in the summer of 2016 is one such program that 

failed to address the specific needs of its health department. 

The existing respiratory protection program deferred to the Allegheny County respiratory 

protection program3 which in turn deferred to the federal OSHA standard 29 CFR 1910.134 for 

general industry.4 While this federal OSHA standard is fairly comprehensive, it fails to properly 

address the specific needs of ACHD. Since it is primarily written for use in general industry and 

construction, it largely focuses on occupational respiratory hazards such as chemical fumes and 

hazardous gases. While these hazards are occasionally faced by ACHD employees, they are not 

encountered in the industrial manner addressed by this standard. Additionally, there are many 
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respiratory hazards that are regularly faced by ACHD employees that are not touched upon at all 

in this federal standard.  

It became clear that ACHD needed a respiratory protection program that was tailored to 

their specific needs and that addressed more than just their occupational respiratory concerns. 

However, the OSHA standard is stringent and adapting it for use by a health department while 

still meeting all of the federal requirements would take time and knowledge of the legal 

components of the federal program. After analyzing the services offered by the health 

department and determining the types of additional environmental and biological hazards that 

may be faced by employees, a new respiratory protection program and educational materials 

were created that addressed the specific concerns of the ACHD while still obeying the OSHA 

regulations for respiratory protection programs. 
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2.0  REVIEW OF RELEVANT LITERATURE, POLICIES, AND SERVICES 

In 2006, the North Carolina Office of Public Health Preparedness and Response 

implemented a statewide Respiratory Protection Preparedness Training Program in response to 

their state Department of Labor adopting the federal OSHA standard for respiratory protection. 

Because this standard was written for an industrial working environment, all published training 

materials on this standard were focused on industrial working environments. The Office of 

Public Health Preparedness and Response collaborated with the industrial hygienists of the 

Public Health Regional Surveillance Team to create training program materials tailored for use 

by North Carolina’s local health departments in order to ease their transition to this new standard 

for respiratory protection and insure that the complex standard was being properly followed.5 

A similar approach was taken with the development of a respiratory protection program 

for Allegheny County Health Department (ACHD) with one major exception. While North 

Carolina focused on developing health department specific training and evaluation materials for 

the published OSHA standard, the program development for ACHD started with the 

modification of the standard itself before creating tailored training and evaluation materials. The 

published OSHA standard is in the public domain it is designed to be modified for use by the 

implementing agency or business. Guidelines have been published on how to modify this 

standard but all of them are worded for use in general industry and construction.6 The approach 

taken with ACHD’s respiratory protection program started with modifying this standard for 
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health department use without a published guideline but with prior experience of the legal 

requirements of the standard. In order to make these modifications to the federal standard, a 

review of ACHD’s activities was conducted in order to determine what relevant environmental, 

occupational, and biological components needed to be in the new respiratory protection program. 

ACHD’s mission is to protect, promote, and preserve the health and well-being of the 

more than 1.2 million Allegheny county residents in southwestern Pennsylvania that they serve.7 

Their 357 employees offer multiple services to the residents of Allegheny County and these 

services are combined by similar subject matters into broader bureaus. To determine the 

respiratory protection needs for each bureau, the bureaus were asked what hazards they believe 

that they face. People in leadership positions within the bureaus and programs were contacted 

and asked to provide a list of respiratory hazards they and their coworkers encounter or could 

possibly encounter during daily and emergency operations. The responses gathered were 

combined with a review and analysis of all the offered services and policies of each department 

to determine a list of potential respiratory hazards or contaminants that each department might 

face during operations. 

Programs like the Air Quality Department and Healthy Homes & Lead Poisoning 

Prevention Program offer extensive services in home and industrial environments that may lead 

to exposure to environmental, occupational, and biological respiratory hazards. These were 

determined to be contaminants such as asbestos, dust particles, lead, volatile organic compounds, 

construction and demolition pollutants, chemical fumes, and aerosolized pathogens such as 

molds and rodent-borne diseases like Hantavirus and Leptospirosis that can be contracted by 

inhaling dust contaminated with rodent urine or feces.8 Other divisions like Solid Waste 

Management face highly specific respiratory threats like exposure to human wastes and the 
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infectious diseases that can be contracted from inhaling fecal fumes such as gastroenteritis.9 

Additionally, departments that might not regularly face respiratory hazards such as the Legal 

Department or Fee & Permit Office might be called in to the field to assist with emergency 

operations that may require airborne precautions to prevent the responders from contracting 

airborne infections such as Anthrax, Measles, or Tuberculosis.10 

This review of services served as the basis for the development of a respiratory protection 

program tailored to address ACHD’s specific needs. By determining the various environmental, 

occupational, and biological hazards that ACHD employees may face, it was possible to address 

the concerns employees may have when faced with respiratory contaminants in both their daily 

work and emergency operations.  

Care was also taken to review the existing respiratory protection culture already in place 

at ACHD. While the established respiratory protection program was minimal and non-inclusive 

of the environmental and biological respiratory protection needs of the health department, it did 

provide a solid occupational respiratory protection basis. This was particularly evident within the 

Air Quality Department which was the only entity of ACHD to annually perform respiratory fit 

testing to ensure that the half-face respirators they used in regular operations were being used 

properly and were well fitted to the face of the user in order to create a proper seal and ensure 

proper function of the respirator. This annual testing was typically a contracted service until 

recent years and was not done in-house. The change to performing in-house testing showed that 

ACHD had the knowledge and ability to engage in proper respiratory protection protocols in a 

bureau with frequent exposure to respiratory hazards and it became a goal of this new respiratory 

protection program to expand this proper behavior to other programs that have less frequent 

exposure to respiratory contaminants.  



 6 

The review of the existing safety culture also highlighted the need for a two-pronged 

approach from this point on. Programs with services that require frequent contact with 

respiratory hazards or contact with more severe respiratory hazards need more intensive 

quantitative respiratory fit testing while programs with services that have minimal or emergency 

contact with respiratory hazards need the less resource and time intensive qualitative fit testing. 

These two exposure groups would primarily use one of two main air purifying respirator types 

that filter the air as the wearer draws the air through the mask and into their lungs. 

Particulate masks, or dust masks, that fit over the nose and mouth are best for minimal or 

emergency contact with respiratory hazards. There are multiple grades of dust mask but standard 

issue within the healthcare industry and ACHD is the N95 mask which is not resistant to oil and 

filters 95% of particulates larger than 0.3 micrometers in size.11 The lack of oil resistance is not 

expected to be an issue in this population since exposure to oil-based aerosols, such as spray 

paints, is not anticipated.12 Most particles are also larger than the 0.3 micrometer limit. Some 

exceptions to this are Parvoviruses and prions, neither of which are aerosolized, and asbestos 

which can be aerosolized and requires special abatement protocols that would not be the 

responsibility of ACHD.13 This is also a disposable mask which enables employees to simply use 

the particulate mask once before disposing of it which eliminates the maintenance of respirators 

component of respiratory protection. They also tend to be easier to breathe through than other 

mask types and are simple to use after a brief demonstration of proper usage. Special surgical 

particulate masks are also made which provide droplet protection to the wearer in addition to 

respiratory protection. These special N95 masks would be needed in emergency operations 

where infectious diseases requiring droplet protection are encountered by ACHD staff. These 
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diseases include Influenza, Meningitis, Mumps, Pertussis, Pneumonic Plague, Rubella, and 

Severe Acute Respiratory Syndrome (SARS)14 

The second experience group would require half-face respirators to protect them from the 

more severe and frequent respiratory hazards that they face. Half-face respirators also fit over the 

nose and mouth like dust masks but they have multiple filters that can be attached to the face 

piece. The default filter for this mask is the high-efficiency particulate air (HEPA) filter which 

filters 99.97% of aerosolized particles larger than 0.3 micrometers.15 This offers slightly better 

protection than the N95 particulate masks but the real benefit of this type of facemask is the 

ability to simultaneously use multiple filter types. A gas filter can be used in conjunction with a 

HEPA filter to protect the wearer from the hazardous fumes and gases that employees in the Air 

Quality Department and other higher risk bureaus might face during operations. These masks are 

also more durable and are made to be issued to a single wearer who adjusts the fit of the mask to 

them specifically and maintains the respirator for their individual and repeated use. Any 

operations that would require 100% particulate filtration would necessitate the use of supplied air 

respirators, which provide a clean air supply for the wearer rather than filter the air in the 

environment. These operations are not anticipated at ACHD but if they are, the quantitative fit 

testing and education for the severe risk group would be adequate to insure the proper operation 

of this respiratory equipment.  

While the knowledge base required to properly use respiratory protection devices would 

need to be the same for both these experience groups, the different fit testing procedures take a 

substantially different time commitment. The quantitative testing for half-face respirators 

typically takes an hour per individual while qualitative fit testing for particulate filters can be 

completed in less than twenty minutes per person. While developing the respiratory protection 
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program, it would be important to keep this time difference in mind to keep the burden on 

respiratory protection training staff low. All ACHD employees could be educated on the 

respiratory protection program requirements as well as on the proper procedures for wearing 

respiratory protection, but each department could be delegated to quantitative or qualitative fit 

testing for their respirators depending on the earlier review of their services offered. Those with 

more exposure to respiratory hazards or exposure to hazards requiring a HEPA or gas filter 

would be delegated to the more intensive quantitative fit testing and those needing only a 

particulate filter for emergency operations would be delegated to the less intensive qualitative fit 

testing. This would cut the amount of time required for fit testing substantially after enforcement 

of the new respiratory protection program requirement that all employees must have respiratory 

protection training and be properly fit tested begins.  
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3.0  METHODS 

The federal OSHA standard 29 CFR 1910.134 for respiratory protection was used as the 

backbone of the new Allegheny County Health Department (ACHD) respiratory protection 

program (Appendix A). This standard was heavily modified to address the specific needs of the 

ACHD bureaus as determined by the earlier review of current ACHD policies and services.  

Construction specific components or references were removed or adapted to 

environmental references that might be encountered by ACHD employees while providing their 

services or executing their duties. For example, a section detailing the proper use of respiratory 

protection when using paint thinners was removed due to its irrelevance for ACHD employees. 

Additional components were also added to address the biological hazards that ACHD employees 

may face during emergency operations and response. In particular, airborne pathogens are a 

concern with these operations. These diseases include Herpes Zoster, Measles, Monkeypox, 

SARS, Smallpox, and Tuberculosis.16 When any one of these diseases are suspected to be 

present during emergency operations it is imperative that all ACHD responders have proper 

respiratory protection such as a N95 mask or a previously issued and fit tested half-face 

respirator. 

This respiratory protection program, unlike some that are written for general industry or 

construction, does not establish the guidelines for what to do in every situation that might require 

respiratory protection. That level of detail in a respiratory protection program is impractical for 
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an environment with changing and unexpected respiratory hazards and is therefore outside the 

scope of this program. Instead, the program establishes the responsibilities of the ACHD 

leadership and the ACHD employees in regards to respiratory protection procedures that are 

effective against respiratory threats that do not require a more intensive hazardous materials 

response. The leadership is responsible for conducting any necessary hazard assessments and 

determining when respiratory protection is needed outside of daily operations while the subject 

matter experts in each of the departments are best able to determine the hazards that are faced by 

their operations on a daily or regular basis. The ACHD leadership, in particular the respiratory 

protection program administrator, is also responsible for conducting fit testing and training on 

the respiratory protection program guidelines, requirements, and proper respirator use.  

On the employee level, the program provides the knowledge of what must be done by 

ACHD employees on an individual basis to protect themselves from respiratory hazards. This 

includes how to properly use, clean, maintain, and store their assigned respirator. The program 

also establishes periodic annual evaluations for all employees to ensure that the provisions of the 

program are being implemented properly. 

While the operations and services of general industry can be enumerated and detailed in 

their respiratory protection programs, the services and operations of local health departments are 

prone to changing with the health needs of the population that they serve. Because of these 

dynamic workforce requirements, the respiratory protection program relies on subject matter 

experts instead of detailing respiratory protection for all current operations. Wording the 

program this way will allow the program to endure despite any future changes in operations and 

services within ACHD. 
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The respiratory protection program was also reviewed to ensure it complies with all 

responsibilities of the 29 CFR 1910.134, while still serving the health department’s needs. This 

compliance, while currently not a legal requirement in Pennsylvania, will allow ACHD to 

maintain its existing program should Pennsylvania decide to adopt the federal OSHA standard of 

respiratory protection.    
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4.0  RESULTS 

After the respiratory protection program was developed, additional gaps were detected 

within the educational system currently in place to deliver the program to the Allegheny County 

Health Department (ACHD) employees. As specified by the new program, annual training and 

evaluation are required of every employee. Because of this, updated training materials were 

needed to address the specifics of the new program and an evaluation component needed to be 

created to test the retention of knowledge by the employees after the training is administered per 

the requirements of the respiratory protection program.  

A new training program (Appendix B) was developed that included information on the 

basics of the respiratory protection program including how to properly use, clean, maintain, and 

store various types of respirators. In order to give the information learned more importance to the 

ACHD employees, emphasis was also placed on why respirator use is important and what health 

consequences can arise from not using them when needed. This is not something that the 

respiratory protection program includes and adding it into the training gives the subject of 

respiratory protection more relevance to the employees who will be using respirators than if they 

had just been told the training was required.  

The developed evaluation material is a fifteen question quiz (Appendix C) to be 

administered post-training. The quiz focuses on the key takeaway points of the training and 

serves to reinforce concepts that are vital for the proper implementation of the respiratory 
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protection program. Justifications for the correct and incorrect answers for each question are 

provided to further deliver the key messages of the program. 

These educational materials were developed with the understanding that they would 

eventually be transformed into an online training module by ACHD. The training staff at ACHD 

gives numerus trainings every year and this was done in an effort to reduce the burden upon the 

training staff. To comply with this idea, narration was provided for both the training program and 

the evaluation component of the respiratory protection program to better enable the transition of 

the materials from a lecture format into an online training module. 
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5.0  DISCUSSION 

The Commonwealth of Pennsylvania has not adopted the federal OSHA standard for 

respiratory protection17. As a result of this, the private sector must adhere to the minimum 

federal guidelines of respiratory protection while state and local government employees must 

obey the 34 PA Code 39.584 for respirators which is severely underdeveloped, far less 

comprehensive than even the federal standard, and hasn’t been updated since March 15, 1970.18 

Allegheny County Health Department’s desire for a comprehensive respiratory protection 

program shows initiative, especially given the lack of a legal requirement for this program, and 

should serve as a model for other local health departments in states with similarly inadequate 

respiratory protection laws or regulations. While the products developed here may or may not be 

directly applicable to other local health departments, the process of developing a respiratory 

protection program that was demonstrated could be repeated at other local health departments to 

form a program that is fitting for their operations and services.  

Now that ACHD has a functional and comprehensive program, it needs to be properly 

implemented. Occupational, environmental, and biological respiratory hazards are well 

understood to be harmful, but proper protection against these threats is not always used despite 

this acknowledged danger. Recent reports of serious respiratory illness developing among first 

responders to the World Trade Center attacks have highlighted the importance of having and 

implementing proper respiratory protection among first responders.19 As a health department that 
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may be called on to assist with emergency responses and as a health organization that regularly 

provides services under hazardous conditions, ACHD must be vigilant in the implementation of 

its newly created respiratory protection program to ensure the safety of its employees.  

The new respiratory protection program, training program, and evaluation component 

combine to form one comprehensive respiratory protection program that is tailored to fit the 

specific needs of ACHD. Since this new program now requires all ACHD employees to undergo 

training on the program, there will be a period of transition as this change is implemented but all 

employees will be better prepared for the operations and services that may be asked of them that 

require proper respiratory protection. 

In order to prepare for the implementation of this new program, additional steps are being 

taken now that the program and educational materials are ready for distribution. These materials 

provide a large proportion of the respiratory protection program but respiratory fit testing must 

be done in person on an annual basis for every employee. ACHD previously had the proper 

equipment for the more intensive quantitative fit testing but with the addition of qualitative fit 

testing for a large number of individuals, additional fit testing equipment was purchased by 

ACHD to enable training staff to properly test all employees. It was suggested that each bureau 

have an individual trained to administer qualitative respiratory fit testing, as this procedure is 

fairly quick and simple to perform. It is also the most frequently required fit testing for ACHD 

employees. Dispersing responsibility for qualitative fit testing to the individual departments 

instead of just the training staff will help ensure that fit testing is done regularly without too 

much of a burden upon the training staff or the department fit testers. Quantitative fit testing is 

done with complex equipment and will be done by the ACHD training staff as was done before 
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the new respiratory protection program. This new respiratory protection program is currently an 

ongoing effort by the ACHD and should be implemented completely in the upcoming year. 
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6.0  CONCLUSION 

By identifying the specific environmental, occupational, and biological respiratory 

hazards faced by the Allegheny County Health Department (ACHD) employees when 

performing their duties and executing their offered services, the creation of an inclusive 

respiratory protection program for ACHD was possible. To better implement this program, 

training and evaluation materials covering the key points for the employees were created to help 

ease the transition into a new program and to help meet the training and evaluation demands of 

the new program. Execution of this program is currently underway and the quick adoption of 

these materials highlights the need for health departments to have a competent respiratory 

protection program tailored to their unique environments. A health department is not general 

industry or a hospital, and as such, it has diverse demands for its respiratory protection program 

as illustrated by the materials presented here.   
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APPENDIX A: RESPIRATORY PROTECTION PROGRAM 
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APPENDIX B: RESPIRATORY PROTECTION PROGRAM TRAINING 
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APPENDIX C: RESPIRATORY PROTECTION PROGRAM EVALUATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 52 

 

 

 

 



 53 

 

 

 

 



 54 

 

 

 

 



 55 

 

 

 

 



 56 

 

 

 

 



 57 

 

 

 

 



 58 

 

 

 

 



 59 

 

 

 

 



 60 

 

 

 

 



 61 

 

 

 

 



 62 

 

 

 

 



 63 

 

 

 

 



 64 

 

 

 

 



 65 

 

 

 

 



 66 

 

 

 

 



 67 

 



 68 

BIBLIOGRAPHY 

1 Alfano-Sobsey, E., Kennedy, B., Beck, F., Combs, B., Kady, W., Ramsey, S., . . . Service, W. 

(2006). Evaluation of a model training program for respiratory-protection preparedness at 

local health departments. Journal of Environmental Health, 68(8), 38-42.  

 
2 Allegheny County Health Department. (n.d.). Respiratory Protection Program. Pittsburgh, PA.  
 

3 Allegheny County. (n.d.). Respiratory Protection Program. Pittsburgh, PA.  

 
4 United States Department of Labor Occupational Safety and Health Administration. (2011, 

June). 29 CFR 1910.134: Respiratory Protection.  

 
5 Alfano-Sobsey, E., Kennedy, B., Beck, F., Combs, B., Kady, W., Ramsey, S., . . . Service, W. 

(2006). Evaluation of a model training program for respiratory-protection preparedness at 

local health departments. Journal of Environmental Health, 68(8), 38-42. 

 
6 United States Department of Labor Occupational Safety and Health Administration. (2011). 

Small entity compliance guide for the respiratory protection standard.  

 
7 Hacker, K. (n.d.). Our Mission. Retrieved December 14, 2016, from Allegheny County Health 

Department website: http://www.achd.net/admin/director-hacker.html 

 
8 Diseases directly transmitted by rodents. (2011, June 7). Retrieved November 22, 2016, from 

Centers for Disease Control and Prevention website: 

http://www.cdc.gov/rodents/diseases/direct.html  

 
9 Carr, R. (2001). Excreta-related infections and the role of sanitation in the control of 

transmission. Water Quality: Guidelines, Standards, and Health, World Health 

Organization, 89-113.  

 
10 United States Department of Labor Occupational Health and Safety Administration. (2015, 

May). Hospital Respiratory Protection Program Toolkit: Resources for Respirator 

Program Administrators.  
 

11 Masks and N95 Respirators. (2015, June 26). Retrieved December 5, 2016, from U.S. Food 

and Drug Administration website: 



 69 

http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/     

GeneralHospitalDevicesandSupplies/PersonalProtectiveEquipment/ucm055977.htm  

 
12 Guide to the Selection and Use of Particulate Respirators. (1996, January). Retrieved from 

The National Institute for Occupational Safety and Health website: 

https://www.cdc.gov/niosh/docs/96-101/  

 
13 Cotmore, S. F., Agbandji-McKenna, M., Chiorini, J. A., Mukha, D. V., Pintel, D. J., Qiu, J., 

 . . . Davidson, A. J. (2014). The family Parvoviridae. Archives of Virology, 159(5), 1239-

1247.  

 
14 Aerosol Transmitted Diseases. (2009). Fullerton, CA: California State University, Fullerton - 

School of Nursing.  

 
15 United States Department of Labor Occupational Health and Safety Administration. (2015, 

May). Hospital Respiratory Protection Program Toolkit: Resources for Respirator 

Program Administrators. 

 
16 Aerosol Transmitted Diseases. (2009). Fullerton, CA: California State University, Fullerton - 

School of Nursing. 

 
17 Standard Summary Report: Assigned Protection Factors for Respiratory Protection. (2008, 

January 25). Retrieved December 8, 2016, from United States Department of Labor 

Occupational Safety and Health Administration website: 

https://www.osha.gov/dcsp/osp/standards_fpc/std_1910_134.html  

 
18 Safety Standards - General - Head and Eye Protection - Respirators, 34 Pa. Code, § 39.584 

(1921 & Supp. 1970).  

 
19 Antao, V. C., Pallos, L. L., Shim, Y. K., Sapp, J. H., 2nd, Brackbill, R. M., Cone, J. E., . . . 

Farfel, M. R. (2011). Respiratory protective equipment, mask use, and respiratory 

outcomes among World Trade Center rescue and recovery workers. American Journal of 

Industrial Medicine, 54(12), 897-905.  

 


