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This is a new publication and should be reviewed in its entirety. This instruction implements 

AFMCI 21-100, Depot Maintenance Management. Additional guidance can be found in 

AFSCMAN 21-102, Depot Maintenance Management. This instruction provides a standardized 

process for applying the hierarchy of controls (HoC) when addressing occupational and health 

hazards relating to production engineering. It applies to the Air Force Sustainment Center. Refer 

recommended changes and questions about this publication to the Office of primary Responsibility 

(OPR) using the AF Information Management Tool (IMT) AF 847, Recommendation for Change 

of Publication. Ensure that all records created as a result of processes prescribed in this publication 

are maintained in accordance with AF Manual (AFMAN) 33-363, Management of Records, and 

disposed of in accordance with the Air Force Records Disposition Schedule (RDS) located at 

https://www.my.af.mil/afrims/afrims/afrims/rims.cfm. The use of a name of any specific 

commercial product, commodity, or service in this publication does not imply endorsement by the 

Air Force. 

SUMMARY OF CHANGES 

This revision has been rewritten to address a broader range of occupational and environmental 

health hazards (e.g. vibration, noise).  In addition, the rewritten instruction also includes an 

emphasis on prevention through design (PtD) and new roles and responsibilities to accomplish 

engineering hierarchy of controls impacting occupational and health hazards relating to production 

engineering. 

    Certified Current, 2 September 2025

http://www.e-publishing.af.mil/
https://www.my.af.mil/afrims/afrims/afrims/rims.cfm
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1.  Overview.  The Engineering Hierarchy of Controls (HoC) system shall be used when 

addressing Environment, Safety, and Occupational Health (ESOH) hazards including chemical 

hazards using toxic, corrosive, or explosive compounds, material hazards including disposing or 

handling of byproducts such as asbestos, paints, or industrial waste and physical hazards from 

process related work exposing workers to heat, stress, vibration, radiation, and other ergonomic 

factors. Per DoDI 6055.01, DoD Safety and Occupational Health (SOH) Program, the order in 

which to apply hierarchy of controls is: elimination, substitution, engineering and/or administrative 

controls, and the appropriate use of Personal Protective Equipment (PPE) when other options fail 

to mitigate the hazard. Figure 1 (Hierarchy of Controls) provides a visual representation of the 

order of hierarchy of controls and their attributes. 

Figure 1.  Hierarchy of Controls. 

 

2.  Hierarchy of Controls Roles and Responsibilities.  Attachment 2 (Hierarchy of Controls 

Process Map) shows a breakdown of responsibilities when applying the hierarchy of controls. 

Reference AFMAN 91-203 for definitions, responsibilities, and applications for engineering 

controls. This instruction focuses on engineering guidance for HoC, IAW OSHA 29 CFR 1910, 

and prevention through design (PtD) at the highest level of safety for the workplace. “PtD involves 

all of the efforts to anticipate and design out hazards to workers in facilities, work methods and 

operations, processes, equipment, tools, products, materials, new technologies, and the 

organization of work. NIOSH [2013]”.  The engineering community are uniquely positioned to 

eliminate hazards and control risks to workers to as early as possible in the life cycle of equipment, 

products, or workplaces. Reference AFMAN 48-146, Occupational and Environmental Health 

Program Management, for detailed definitions of engineering controls, administrative controls, 

and personal protective equipment. 

2.1.  Workplace Supervisor. 

2.1.1.  Understands hierarchy of controls and ensures that hazard controls are implemented 

and functioning correctly. 

2.1.2.  Consults with engineering to implement controls for potential ESOH hazards. 

2.2.  Bioenvironmental Engineering (BE). 
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2.2.1.  Upon request, recommends and assists production engineer and workplace 

supervisor on ways to reduce ESOH hazards through implementation of PtD/HoC. 

2.2.2.  Assists workplace supervisor, production engineer, and supply chain management 

(SCM) engineer with the completion of a feasibility study. 

2.3.  Air Logistics Complex Occupational Safety & Health. 

2.3.1.  Reviews feasibility study prior to final acceptance. 

2.3.2.  Provides member for integrated product team (IPT) when feasibility determination 

is questioned. 

2.4.  Production Engineer (Air Logistics Complex).  AFSCMAN 21- 102, Depot 

Maintenance Management, assigns the role of technical authority of an industrial process to 

the Production Engineer. When addressing occupational and environmental hazards, the 

Production Engineer shall address the engineering controls step in the hierarchy of controls 

and make elimination/substitution recommendations to the appropriate System Program Office 

(SPO) Engineering or SCM engineering authority on a commodity item, as delegated by the 

SPO. A Production Engineer shall be aware of the triggers that may initiate the need for 

hierarchy of controls. Examples of triggers are included in the following table: 

Table 1.  Engineering Hierarchy of Control triggers. 

Engineering Hierarchy of Control Triggers 

BE recommended and justified health risk assessment (HRA) 

BE recommended and justified risk assessment code (RAC) 

SPO/SCM Engineering Authority item identified in a modification program 

Programmatic Environmental, Safety and Occupational Evaluation (PESHE) 

New equipment or facility update for a process with ESOH hazards 

Current or new component or programmatic environment 

Depot support initiative 

Safety hazard reports 

2.4.1.  In addition, a Production Engineer can self-identify occupational and environmental 

health hazards that requires the need for hierarchy of controls, or identify an opportunity 

to move up the hierarchy of controls to reduce exposure levels. For cases where elimination 

or substitution is suggested, the SPO/SCM Engineering Authority for the item shall address 

and make a determination. 

2.4.2.  When BE recommends a feasibility study, the Production Engineer shall follow the 

instructions to complete a feasibility study in section 2.6. Otherwise, the production 

engineer shall perform a locally developed documented application of the hierarchy of 

controls. This documentation should serve as supporting information and as the basis for 

HoC Statement Form within the Capital Investment Program (CIP) process. 
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2.5.  Supply Chain Management (SCM) Engineer.  When addressing ESOH hazards, a 

SCM Engineer will be aware of the triggers that may initiate the need for hierarchy of controls 

and make engineering control suggestions to the Production Engineer. Examples of triggers 

are included in Table 1 When an opportunity to apply the hierarchy of controls occurs, the 

SCM engineer will address elimination and/or substitution. When appropriate, will consult 

with the Production Engineer when addressing elimination and prior to changing technical data 

or a T.O. substitution. This will ensure that any required updates to facilities, procedures and/or 

training prior to use of the substitution. The SCM Engineer will coordinate with the production 

engineer to consult with the ALC Occupational Safety & Health offices to ensure the 

substitution is added to the complex for purchase. 

2.5.1.  When the SCM Engineer is the engineering authority over the commodity item and 

the associated T.O., SCM engineer will complete the elimination/substitution portion of 

the feasibility study or the elimination/substitution portion of the documented application 

of hierarchy of controls. A feasibility study may be recommended with the completion of 

an ESOH SME RA (risk assessment); otherwise, a locally developed documented 

application of the hierarchy of controls is acceptable. Feasibility study responsibilities are 

addressed in detail in section 2.6. The SCM engineer has the authority to make decisions 

on part/process substitutions but should inform BE of changes. If there is the potential for 

airworthiness impact, then the engineer will consult the SPO and/or Product Support 

Engineering Division (AFLCMC/EZP). 

2.6.  Feasibility Study.  A feasibility study documents the application of the hierarchy of 

controls centered around an industrial process (e.g. paint). The preferred order of following 

controls (hierarchy of controls) are elimination; substitution of less hazardous materials, 

processes, operations, or equipment; engineering controls; administrative controls; and 

personal protective equipment. Feasible application of this hierarchy of controls shall take into 

account: the nature and extent of the risks being controlled; degree of risk reduction desired; 

requirements of applicable statutes, standards and regulations; recognized best practices; 

available technology; and cost effectiveness IAW AFMAN48-146. A combination of controls 

may be necessary to reduce exposure to an acceptable level, especially while engineering 

controls are being designed/installed, or are not feasible. An example of a feasibility study can 

be seen in Attachment 3. The study shall include all potential technical solutions. The study 

shall provide justification for alternatives that are determined not feasible, and an 

implementation schedule for the feasible solutions be provided (see Attachment 4 for 

implementation schedule example). Lastly, the study shall be revisited and addressed for 

updates upon request from BE, IAW paragraph 2.6.2.3 of this instruction. 

2.6.1.  Per AFI 48-145, Occupational and Environmental Health Program, para 2.11.6.4., 

BE communicates OEH exposure, health risks, recommended controls, and/or corrective 

actions to Squadron Commanders, workplace supervisor, affected individual(s), and 

members of a similar exposure group. Therefore, BE may recommend a feasibility study 

with a justified documentation (HRA or RAC) of an opportunity to exceed the current 

occupational exposure limit (OEL). If the finding occurred during a deviation from 

standard operating procedure (SOP) or outside normal equipment or process operations, 

the Production Engineer shall perform an assessment on the process. Once the process is 

back in SOP, the HRA shall be reassessed. If an opportunity to exceed the current OEL 

still exists, then a feasibility study should be recommended. A feasibility study is especially 
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critical in demonstrating that every effort has been made to reduce exposures in chemical, 

physical, or industrial hazards below the permissible exposure limit (PEL) (e.g. hexavalent 

chromium, asbestos, and noise). 

2.6.2.  Production engineering shall act as the office of primary responsibility (OPR) for 

the overall feasibility study (while keeping BE, ALC Occupational Safety & Health offices 

involved); however, the SPO/SCM Engineering Authority for the T.O. is responsible for 

completing the portion of the study that focuses on elimination and/or substitution. When 

appropriate, the SPO/SCM Engineering Authority for the item may consult with the 

Production Engineer when addressing elimination and/or substitution. If elimination and/or 

substitution is not a viable option, the SPO/SCM Engineering Authority for the item should 

justify this in writing in the elimination/substitution section of the feasibility study.  After 

which the Production Engineer shall address the engineering controls portion of the 

feasibility study and when appropriate, consult with the SPO/SCM Engineering Authority 

for the engineering controls portion of the feasibility study. 

2.6.2.1.  When performing the engineering controls portion of the feasibility study, the 

Production Engineer shall consider the types of hazards employees are exposed to, the 

severity of the hazards and the risks the hazards pose to employees. The following are 

examples of engineering controls from AFMAN 91-203, Air Force Occupational 

Safety, Fire, and Health that can be implemented: 

Table 2.  Engineering Controls. 

Engineering Controls 

Ergonomic tools/equipment (i.e. PPE, noise reduction techniques) 

Egress and workspace configuration (including lighting) 

Ventilation (i.e. confined spaces, welding, chemical exposure) 

Fall protection systems  

Secondary protective measures (i.e. foam edge bumpers, guarding, 

partitions…) 

Signage and labeling for equipment and processes  

2.6.2.1.1.  The Production Engineer will decide feasibility of the engineering 

controls; however, if feasibility is questioned, an integrated product team (IPT) will 

need to be formed. The IPT will have representation from production engineering, 

BE, and ALC Occupational Safety & Health offices. Together, the team shall 

document a decision on the feasibility of the engineering controls. (See 

Attachment 5 for example of Engineering Control of Noise Hazard). 

2.6.2.2.  When an engineering control solution is not feasible, the Production Engineer 

shall identify a technology gap for the technology development and insertion process 

per AFSCI 61-101, Technology Development and Insertion Process. 
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2.6.2.3.  Once the feasibility study is completed, the MXG Group Engineering Chief 

and the MXG/CC/CL will coordinate.  Next, the production engineering office (as the 

OPR) shall coordinate the completed study with ESOH SME utilizing an e-staff 

summary document. Upon request from the ESOH SME, recommend the feasibility 

study be reviewed and re-coordinated to consider up-to-date technology utilizing an e-

staff summary document. 

3.  Engineering Controls Projects Data Call.  A data call for engineering control projects will 

occur annually by AFSC/EN. AFSC/EN will assign an office of primary responsibility (OPR) to 

send out the data call to collect information on engineering control projects from the Air Logistics 

Complex budgets: Maintenance & Repair (M&R), Capital Investment Program (CIP), and indirect 

material. The percent of each budget spent on engineering control projects will also be reported 

and justification will be provided for any engineering control project that falls below the funding 

line. The data will be reported to the AFSC Technology Governance Board, Hazardous Materials 

Reduction Governance Board, and the AFMC ESOH council for visibility. 

3.1.  Prioritization for Engineering Control Projects.  The M&R program and the CIP will 

use established prioritization criteria that incorporates safety in the workplace and encompass 

the reduction of exposure to ESOH hazards. 

 

TOM D. Miller 

Lieutenant General, USAF 

Commander 
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Attachment 1 

GLOSSARY OF REFERENCES AND SUPPORTING INFORMATION 

References 

29 CFR 1910, Subpart G - Occupational Health and Environmental Control 

29 CFR 1910, Subpart H - Hazardous Materials 

AFI 48- 145, Occupational and Environmental Health Program, 11 July 2018 

AFSCI 61-101, Sustainment Technology Enterprise Process, 17 March 2020 

AFMAN 91-203, Air Force Occupational Safety, Fire, and Health Standards, 11 Dec 2018 

AFMAN 48-146, Occupational and Environmental Health Program Management, 15 Oct 2018 

AFSCMAN 21-102, Depot Maintenance Management, 11 Sept 2020 

DoDI 6055.01, DoD Safety and Occupational Health (SOH) Program, 14 Oct 2014 

NIOSH, Prevention through Design, https://www.cdc.gov/niosh/topics/ptd/pubs.html, 2013 

Adopted Form 

AF 847, Recommendation for Change of Publication 

Abbreviations and Acronyms 

AFSC—Air Force Sustainment Center 

ALC—Air Logistics Complex 

CIP—Capital Investment Program 

HoC—Hierarchy of Controls 

HRA—Health Risk Assessment 

IAW—In Accordance With 

IPT—Integrated Product Team 

M&R—Maintenance and Repair 

OPR—Office of Primary Responsibility 

PPE—Personal Protection Equipment 

PtD—Prevention through Design 

RCA—Risk Assessment Code 

SCM—Supply Chain Manager 

SME—Subject Matter Expert 

SPO—System Program Office 

TO—Technical Order 

https://www.cdc.gov/niosh/topics/ptd/pubs.html
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Attachment 2 

ENGINEERING HIERARCHY OF CONTROLS PROCESS MAP 

Figure A2.1.  Engineering Hierarchy of Controls Process Map. 
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Attachment 3 

FEASIBILITY STUDY EXAMPLE 

Figure A3.1.  Feasibility Study Example. 
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Attachment 4 

ENGINEERING CONTROLS IMPLEMENTATION SCHEDULE EXAMPLE 

Figure A4.1.  Engineering Controls Implementation Schedule Example. 
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Attachment 5 

ENGINEERING CONTROLS FEASIBILITY STUDY EXAMPLE 

Figure A5.1.  Noise Hazards during Blasting or Peening Operations. 
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Attachment 6 

PROPOSED CONTROL VISUAL REPRESENTATIONS 

Figure A6.1.  Proposed Control Visual Representations,. 
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