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Introduction 
 
In this document, I will define NASA Glenn Research Center’s (GRC’s) primary risk 
management process— the Safety Permit. This process has been in existence for over 30 years at 
GRC. It was developed as a result of a major failure at one of our research facilities. Since its 
implementation, GRC has not had a Class A mishap (a property lost over one million dollars, a 
fatality or a multiple injury) or a Class B (hospitalization of an employee or property loss of less 
that one million dollars but over $250,000) as a result of a research or a hazardous operation.  
 
      This program utilizes the hazard analysis process as the main tool to define hazards related to 
the operation. From this information, the operator mitigates the hazards using the established 
methods of engineering controls, substitution, and/or administration controls. 
 
 
National Aeronautics and Space Administration (NASA) 
 
We should begin our discussion with a proper setting. NASA Glenn Research Center is one of the 
National Aeronautics and Space Administration (NASA) ten Centers. It is one of the Agency’s 
four research Centers. The other three are: Langley Research Center, VA, Dryden Flight Research 
Center and Ames Research Center in California. 
 
      NASA’s vision is: 
 

• To improve life here  
• To extend life to there 
• To find life beyond 1 
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      NASA's mission is:  
 

• To understand and protect our home planet  
• To explore the Universe and search for life  
• To inspire the next generation of explorers...as only NASA can2 

 

      NASA conducts its work in four principle organizations, called mission directorates: 
 

• Aeronautics: Pioneering and proving new flight technologies that improve our 
ability to explore and that have practical applications on Earth. 

• Exploration Systems: Creating new capabilities for affordable, sustainable human 
and robotic exploration. 

• Science: Exploring the Earth, moon, Mars and beyond; charting the best route of 
discovery and reaping the benefits of Earth and space exploration for society. 

• Space Operations: Providing critical enabling technologies for much of the rest 
of NASA through the space shuttle, the international space station and flight 
support.3 

 
NASA Glenn Research Center (GRC) 
 
NASA Glenn Research Center (GRC) is located at Lewis Field, a 350-acre site, adjacent to 
Cleveland Hopkins International Airport, upon which the main campus is built. The Center 
comprises over 150 buildings, which contain a unique collection of world-class test facilities. 
Since the ground-breaking at Cleveland on January 23, 1941, for the then Aircraft Engine 
Research Laboratory of the former National Advisory Committee for Aeronautics (NACA),  
more than $535 million has been invested in the Center's capital plant; estimated replacement cost 
is approximately $2.2 billion.4 

 
      The Glenn Research Center mission is to work as a diverse team in partnership with 
government, industry, and academia to increase national wealth, safety, and security, protect the 
environment, and explore the universe. Glenn develops and transfers critical technologies that 
address national priorities through research, technology development, and systems development 
for safe and reliable aeronautics, aerospace, and space applications.5 

 
      As NASA moves forward to fulfill The Vision for Space Exploration, Glenn is focusing 
efforts related to Exploration Systems. Glenn leads NASA's research in the microgravity science 
disciplines of fluid physics, combustion science and the field of microgravity acceleration 
measurement. Glenn is applying this expertise to Bioscience and engineering. Many Shuttle and 
space station science missions have an experiment managed by Glenn. The Center also designs 
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power and propulsion systems for space flight systems in support of NASA programs, such as the 
International Space Station, Mars Pathfinder, and Deep Space 1.6 

 
NASA GRC Organization 
The GRC organization is comprised of five operational directorates and six support directorates. 
We will concentrate our discussion on the Safety and Mission Assurance Directorate (SMAD). Its 
mission is to promote and advance the goals of the Center, NASA, and the Nation: to meet and 
exceed the expectations of those who rely on us to assure product safety and quality, program 
mission success and a safe, secure, environmentally sound and healthful workplace.  We 
accomplish this through the development and application of value-added practices and services 
that identify, manage, and mitigate risk. 7 

 
       The SMAD is comprised of two divisions: the Safety, Health, and Environmental Division 
(SHED) and the System Safety, Quality, and Reliability Division (SSQRD). The SHED is the 
organization responsible for the implementation and support of the Safety Permit Program. The 
SHED has three divisions: Safety Branch, Occupational Health Branch, and the Environmental 
Health Branch. These branches are responsible for the development and implementation of safety, 
health, and environmental programs at GRC. 
 
      GRC, as one of the NASA Centers, is required to establish its own policy on safety and 
health. Glenn Lewis Policy Directive 1702.1I establishes the Center Director as responsible for 
the Safety and Health Program at the Center. He, in turn, has delegated this responsibility to the 
Safety, Health, and Environmental Board (SHEB).  The Board is responsible for the 
implementation of the program. The implementation arms of the program are the SHED and the 
Area Safety Committees (ASC).  
 
      The ASCs conduct third-party reviews of all proposed installations and operations in their 
assigned geographic areas to ensure that the proposed design and/or operation is consistent with 
the dictates of sound engineering judgment and acceptable health and safety standards. 
Committee membership includes individuals with engineering and operational expertise, as 
appropriate for that area's activities, and representatives from the Safety Branch, the Occupational 
Health Branch, and the Environmental Management Branch (as required).8 

 
     The Area Safety Committees: 
 

• Review specific proposals for all research operations, for modifications or 
additions to facilities and equipment, or for any project that may affect safety 
within the assigned safety areas. 

• Approve and issue Safety Permits for those proposals that meet Glenn Safety 
requirements. 

• Maintain technical surveillance of and keep informed of current activities in 
assigned area of responsibility to anticipate problems and minimize safety-related 
conflicts between organizational elements. 
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• Recommend, subject to the review and approval of the SHEB, minimum 
acceptable safety standards within the scope of their charters. 

• Obtain comments and advice from advisory panels and the Safety, Health, and 
Environmental Division concerning matters that fall within their areas of 
specialization. 

• Ensure that activities presenting significant risk to persons or property have a 
formal readiness review by the requester's line management prior to issuing a 
Safety Permit. 

• Notify the Electrical Applications Safety Committee or Process Systems Safety 
Committee when proposals are likely to impact the safety of electrical power or 
process systems. 

• Submit to the SHEB significant concerns or unresolved questions regarding the 
granting of permits and the assessment of major risks.9 

 
Safety Permit 
 
The Safety Permit Program is the primary risk management process at GRC. The objectives of 
the Safety Permits are to avoid undue risks, injury to personnel, damage to property, or disruption 
of operations by: 
 

• Assuring that a systematic approach is used to identify and control potential 
hazards.  

• Obtaining an independent, thorough, and timely safety review of all technical 
designs, tests, and operations.  

• Permitting the operation of facilities, systems/subsystems, and experiments 
within safe constraints.  

• Controlling changes to permitted facilities system/subsystems and experiments to 
ensure continued safe operations. 

• Instilling safety awareness in all employees, and ensuring that facility/test 
personnel have received the necessary training to safely and properly operate test 
facilities and research rigs.10 

 
The Safety Permit constitutes a license to operate a facility or piece of equipment within the 
constraints listed on the Permit.  
 
 
Safety Permit Process 
The Safety Permit Process is defined in the following steps: 
 

• Determination 
• Application 
• Review 
• Issuance 
• Maintenance 
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• Modification/Renewal 
• Termination/ Phase Down 
• Appeals 

 
Determination 
The first step in determining whether a permit is required is for the requester to define the process 
that he/she is going to use. If the process is going to use chemicals, pressure systems, high 
voltage, laser, etc., a Safety Permit is required. The specific list of conditions is described in the 
Safety Permit Guidebook. 
 
      The next step is to discuss the project with the respective Area Safety Committee Chair. The 
ASC Chair makes the final determination of whether a permit is required or not. Once the 
determination is made, the application process begins. In the event the ASC Chair determines that 
a Safety Permit is not required, he/she generates a memo for the requester with the decision and 
the reasons he/she used to reach that decision. Copies of the memo are kept by the Safety Branch 
as a record of the determination process for the operation. 
 
Application 
Once the ASC Chair makes the determination that a Safety Permit is required, the requester fills 
out a Safety Permit Request Form (see Attachment 1). On this form, the requester describes the 
project and the hazards associated with the process to be used. This request has to be signed by 
the requester’s supervisor. This ensures organizational support for the project. In addition to the 
Safety Permit request, a Hazard Analysis is required. The Hazard Analysis Work Sheet (see 
Attachment 2) defines all the hazards associated with the project and the individual processes. 
The worksheet also contains that mitigation processes to be used to reduce or eliminate the 
hazard. Another element of the Safety Permit Request is the Qualified Operator’s List (see 
Attachment 3). This document lists all the operators and the training that is required to 
accomplish the task. The form must include the completion dates of required training for each 
operator. 
 
      For most application packages, there are other documents that are necessary for the ASC to 
properly evaluate the project and its hazards. These include drawings and schematics of the 
system, Material Safety Data Sheets (MSDSs) of the chemicals to be used, operational checklists, 
emergency procedures, and other technical information relevant to the process. 
 
      The application is submitted to the Safety Branch to be logged and tracked in the Safety 
Permit System. Normally, the ASC should take about 90 days to process, review and issue a 
safety permit to the requester. The Safety Branch is the repository of all the documents related to 
the applications and the permit. 
 
Review 
Once the Safety Branch logs the application in the Safety Permit System, it is forwarded to the 
ASC Chair. The Chair reviews the package and the Committee reviews the application. They 
check to ensure that it has all the information necessary to perform a review.  
 
     Each Committee has its own review process, depending on the type of project and the time it 
takes for the review. Sometimes, committees assign teams to perform the review and report back 
to the whole Committee. At other times, the whole Committee will participate in the review. The 
important point is that the Committee members reach a consensus on the decision to issue a 
permit. 



 
As part of the technical review, the SHED member of the Committee (each Committee has at 
least one) ensures that any regulatory requirements are met before a permit is issued. This 
includes PPE requirements, environmental permits, a waste management plan, emergency plan 
coordination, etc. Any discrepancies that are raised during the review are discussed with the 
requester. These are documented and tracked by the Committee. No permit is issued until the 
discrepancies are resolved and closed.  
 
      In some instances, the Committee will issue restrictions on the permit because of factors that 
may affect the safety of employees and/or operational impact to the facility. For example, a 
project may be required only to test at night in order to reduce the impact on another test at a 
nearby test room or facility. In some cases, multiple tests use the same chemical dispensing 
system and cannot operate at the same time. All these restrictions will appear on the permit and 
will be discussed with the requester prior to the permit being issued. 
 
Issuance 
After the ASC completes the review and approves the issuance of a Safety Permit (see attachment 
4), the ASC Chair will prepare the Safety Permit with appropriate operating conditions included. 
The chairperson signs the original Safety Permit. The SHED representative provides the 
appropriate NFPA Hazard Identification Code, indicating appropriate emergency response 
measures.  This information is included in the Center’s Pre-Fire Plans, Laboratory Safety 
Program and other compliance programs. The Safety Permit System is updated, and copies of the 
Permit and application package are returned to the Safety Branch office to be kept within the 
Branch’s document management process. 
 
     At the project site, the signed Safety Permit, with the signed Qualified Operators List, 
emergency data and procedures is posted. It will remain posted until the permit is removed or the 
project is completed. 
 
Maintenance 
Now that the Safety Permit is issued and posted, the project begins its operation. The operation 
can proceed within the constraints outlined in the permit.  
 
      No personnel can enter a Permitted Area while in testing.  This is considered a safety hazard 
to personnel and the operation. This action will result in disciplinary action to personnel 
responsible for this violation. In addition, coordination with the Permit Holder is required for 
entry into facilities conducting classified operations. Security, as well as safety safeguards, are 
required for all research operations. 
 
      Any deviation from the procedures stated on the Safety Permit must be reviewed by the ASC 
that issued the permit. Failure to comply with the procedures and operating conditions found on 
the Safety Permit and any accompanying documentation will result in termination of the 
operation by the ASC Chair and/or SHED personnel. Any employee can stop a permitted 
operation if the Permit Holder does not comply with permit’s constraints. 
 
      Safety Permits are typically issued for a one-year period.  Facilities-related permits are 
usually issued for a three-year period, as long as there are no major modifications to the facility 
during this period. The decision to issue a multi-year Permit is at the discretion and control of the 
ASC Chair.  
 



 
Modification 
If there are any changes in the purpose, procedures, operational limits, qualified operators, or 
design of the activity while the existing permit is in force, a modification of the Safety Permit 
must be requested.  The Permit Holder must notify the ASC Chair as soon as possible of the 
proposed change (in writing). Based on the proposed change, the ASC will conduct a review of 
the permit. For minor changes (with no new or different hazards), the ASC Chair will issue a 
memo with the approved change. For major changes, a Safety Permit Renewal/Change Request 
Form must be submitted by the Permit Holder to the ASC for a completed review. All related 
documentation must be included. The Review and Issuance processes will be completed by the 
ASC. 
 
Renewal 
The Safety Branch will send a notification of expiration to the Permit Holder 60 days prior to 
expiration. Expiration notices are also sent to the ASC Chair. It is the responsibility of the Permit 
Holder to be aware of the permit conditions and expiration date and to initiate a renewal process 
prior to the 60-day notice. The 60-day notice is a courtesy. Regardless of notification, it is the 
Center’s policy to forbid conducting operations with an expired Safety Permit.  
 
      The Permit Holder can request an extension if the project will be completed within a short 
period of time from the expiration date. If there are no changes to the operation, the ASC could 
issue an extension for a period not to exceed 90 days. If there are changes in the operation, the 
Permit Holder is required to submit a new Safety Permit Request or a Safety Permit 
Renewal/Modification Request (see Attachment 5). The ASC will follow the same procedure 
outlined in the Review and Issuance described above. 
 
Termination/Phase Down 
Upon completion of the permitted operation, the Safety Permit Holder will remove the permit 
from its operational location and return it to the Safety Branch to be archived. A notification will 
be sent to the ASC Chair that the permit was terminated and archived. 
 
      The Safety Permit also can be terminated if the holder fails to meet the guidelines included in 
the permit. A member of the ASC or SHED will notify the Permit Holder of the problem and the 
termination of the permit. Permits also will be terminated if the operation is involved in a Class A 
(fatality, multiple injury or over one million dollar loss in property damage) or a Class B mishap 
(employee is hospitalized or property damage of less that one million dollars but above 
$250,000). 
 
      The “former” Permit Holder will coordinate the phase out of the operation, the disposition of 
equipment, and removal and proper disposal of all hazardous material in accordance with the 
established Center guidelines. The “former” Permit Holder is responsible for ensuring that these 
tasks are completed. The ASC is not responsible for or involved in this process. 
 
Appeals 
If, during the review process, a permit request is denied or the Hazard Analysis indicates that the 
risks cannot be mitigated without excessive expense or unacceptable time constraints, the 
requester can appeal to the Safety, Health and Environmental Board (SHEB). This step is 
reserved for situations in which the Risk Management decision must be made by an authority 
above the ASC. All appeals to the SHEB are requested through its Secretary: the Chief, Safety, 
Health and Environmental Division (SHED).  



 
      If the Safety Permit is approved by the SHEB, the Chief SHED will coordinate the issuance 
of the permit. The Chair, SHEB, will sign the Permit. If declined, the sponsoring organization 
needs to reassess the need of this operation and the hazards within and re-apply when the hazards 
concerns are resolved. 
 
Does the Process Work? 
 
Let’s provide some statistics related to this process: 
 

• There are 15 Area Safety Committees: 
o Nine geographical committees 
o Six Specialty Committees—Electrical Applications, Process Safety, 

Biological Safety, Aviation Safety, Laser Safety, and the Reactor 
Decommissioning Safety Committee. 

• There are over 125 employee members of safety committees; for all of them, this 
is an additional duty.  Each spends over 220 hours a year supporting this 
program. 

• The ASC meet about two to three times a month, depending on the number of 
requests. 

• On the average, an ASC will take about 60 days to process a Safety Permit 
Request. 

• There are 382 Active Safety Permits at the Center. 
• On the average, 194 Safety Permit Requests are processed every year. 
• GRC has not had a Class A mishap (a property lost over one million dollars, a 

fatality or a multiple injury) or a Class B (hospitalization of an employee or 
property loss of less that one million dollars but over $250,000) as a result of a 
research or a hazardous operation.  

 
      It has been proven over the years that the axiom “one ounce of prevention eliminates a gallon 
of blood” is very true at GRC. The Safety Permit process is the primary prevention program at the 
Center. The work that the ASC members, the Safety Permit Holders and the support staff do 
every day is outstanding and the primary reason that we have a safe place to work. 
 
Today’s Challenges 
 
NASA, like any other government or industrial company, faces many challenges in this ever-
changing technological world. In NASA GRC’s case, there are three main challenges that we face 
today: 
 

• Change in the Agency’s Vision/Mission 
• Loss of Corporate Knowledge 
• Aging Facilities 

 
Change in the Agency’s Vision/Mission 
In January of 2004, the President announced the new vision for NASA. This vision gives the 
Agency a new direction in the area of Space Exploration. It defines the need to complete the 
Space Station, replace the Space Shuttle, return to the Moon, and go to Mars within the next 20 



years. This change in the Agency’s vision and mission impacts the GRC’s areas of research and 
development. The Safety Permit system may have to be modified to meet this new direction. 
 
Loss of Corporate Knowledge  
Like many agencies in the federal government, NASA GRC has an aging work force. Many of 
our more experienced Committee members are retiring or moving into other positions with the 
Center or the Agency. We are having difficulty finding the experienced personnel in many 
specialties to replace the corporate knowledge that we have lost. This could create the problem of 
having Committees without the skills necessary to evaluate many of these very complex projects 
and systems. If we cannot replace some of the people that we have lost, within five years it will 
be difficult to continue the program that we have today. 
 
Aging Facilities 
Many of the facilities at GRC are over 40 years old. They require constant maintenance and 
upgrading to meet the Agency’s needs. Each time one of these permitted facilities is modified, it 
needs to be reassessed and a new permit issued. These are complex facilities requiring some time 
for a permit to be reviewed and issued. Because they are aging facilities, the Safety Permit 
process assists the facilities manager, operators, and safety professional to concentrate their time 
and effort in ensuring that the hazardous systems are properly maintained to prevent any failure 
that will result in loss of life or loss of the facility. 
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