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1 What is FOD?

“FOD” stands for Foreign Object Debris or Foreign Object Damage. The first definition is used to describe a substance, item or article that is alien to an assembly or system which would potentially cause damage. An example of this might be a wire clipping that is unknowingly left inside of an electrical box. The second definition describes the damage that results from the object that can be expressed in physical or economic terms and may or may not degrade the product's required safety or performance characteristics. Imagine that electrical box fails because that wire clipping caused an electrical short. In either case, FOD is bad, and you don’t want it.

1.1 Impact of FOD
In the aerospace industry, FOD costs billions of dollars in the form of schedule delays, rework, injuries, and product losses – a bit of debris lodged in the right place could be enough to drop a rocket right out of the sky! The full impact of FOD is difficult to measure, as often times FOD will cause other defects/damage as it migrates within an assembly, creating additional costs that may not be captured. Ultimately, the biggest cost of FOD is your company’s reputation – delivering products that are not FOD-free sends the message that you do not have control over your manufacturing processes or that you don’t care about the product’s performance.

1.2 The FOE Program mission

The Foreign Object Elimination (FOE) Program is responsible for the development and management of processes and procedures that will mitigate the generation and damaging effects of FOD. This includes the implementation of training programs, collection and analysis of data from incidents and/or findings, and the continual monitoring of FOE Program activities and personnel.
2 Key Elements of FOD Prevention
The success of a FOE Program hinges on the ability to maintain employee awareness and focus on FOD prevention.  To keep the fire burning, it must be frequently stoked. Awareness campaigns, interactive training, and other methods of exposure are necessary in order to capture employee interest. Signs, videos, and other promotional materials must be engaging and frequently updated. Floor operators/technicians are the first line of defense against FOD and are the majority of the target market. They should be able to identify and protect products from debris before it results in damage or failure. Management support is also critical.
2.1 Awareness

Promoting a FOE Program is like selling a magazine. We are marketing a product, and we need to convince everyone they want to buy it. We’re not just after single-issue purchases, what we really need is to book lifetime subscriptions. The moment they retire their subscription, and stop reading/caring about FOE, could be the time they overlook FOD that ultimately results in a product failure. Ensure advertisements have high visibility and exposure, and that important messages and feedback are communicated clearly with ample support from management.
2.1.1 Campaigns

Awareness campaigns are deliberate and focused messages designed to increase awareness or knowledge about a specific subject, requirement, or process. Selecting the focus of the campaign should be based on data from walk downs, incidents, or employee feedback. Campaigns can take many forms and often include briefings, posters, activities, and other media. 
2.1.2 Activities

Activities are interactive functions, events or contests such as crossword puzzles, awareness fairs, poster contests and hazard hunts. They are meant to be fun and engaging, requiring participants to utilize/reinforce their existing knowledge, participate in hands-on exercises or witness memorable demonstrations.
2.2 Training

As much as is practical, FOE training should be customized based on the specific challenges and risks of the local processes. It should also be current, relevant, and collaborative. If possible, trainers should take advantage of the opportunity to reinforce rules, introduce FOE initiatives, and point out opportunities for improvement, while employees should be given opportunities to share local examples and celebrate accomplishments. If the training program is limited to an online interface only, then employees won’t be getting the benefits of in-class exercises, and discussions. Online-only training should be reinforced with some on-the-job training (OJT) to increase relevance and provide context. All employees who handle the product or work in product areas should receive the training, as well as other groups who may contribute to the generation of FOD.
2.2.1 Frequency

New employees should receive FOE training before they begin working with hardware. In addition, annual or bi-annual (i.e., every 2 years) refresher training is also recommended to remind employees of procedures and prevention practices they may have forgotten, highlight areas of concern and discuss FOE Program changes (e.g., new tools and/or processes).
2.2.2 Content

While there is no formal regulation on FOE training, there are some recognized institutions that have developed course curriculum that is widely held as a standard (e.g., NCATT, FAA Part-147). When developing a training program, think carefully about what key points need to be communicated and craft the presentation around them. A typical training course for FOD Prevention may include the following:

	· Definition/Examples of FOD
	· Policies/Requirements of the FOE Program

	· Identification of FOD prevention areas
	· Information about FOE Plans

	· Overview of FOD prevention practices
(e.g., Housekeeping, Object Control) 
	· How to report an incident
· Test of knowledge

	· Roles/Responsibilities of FOE Program personnel
	


Use data from incidents, audits, and employee feedback to create relevant and meaningful charts and don’t forget to include plenty of pictures of FOD incidents, signage, tools and processes. It is helpful to continually collect photos and other content that can be used whenever the training program is updated. For classroom training, it is a good practice to bring in samples of FOD that have been found and explain the story and/or impact associated with them. The goal of FOE training should be to teach employees how to identify and prevent FOD and to instill a sense of duty or support for the FOE Program (e.g., this is important to you, and here’s why).
2.3 Personnel

Policies and procedures don’t control FOD, but people do. People are the real key to running a successful FOE Program. They must be motivated and excited about keeping the product safe, and they should be involved in the decisions that affect them. Employees should own the FOD prevention process, not just comply with it, and a FOE Program Manager can’t handle the work alone – he/she needs a team. 
2.3.1 FOE Program Manager(s)
The FOE Program may be managed by a single, dedicated individual, or by a small team of employees, but it is wise to assign a main point of contact as a lead and to interface with external customers, in-house facility managers, and other interested parties. The program manager or program office should be responsible for all recurring and overhead elements of the program including: updating/conducting training, designing/providing FOE Program materials and forms, managing program budget, developing/maintaining internal policies and requirements, and promoting awareness and compliance.   
2.3.2 FOE Leads/POCs/Coordinators
It would be nearly impossible for the FOE Program Manager to monitor all the FOD prevention areas in addition to his/her normal responsibilities. Leads/POCs/Coordinators can be volunteers or appointed employees from each operational area who are responsible for managing the local FOD prevention efforts. They should be expected to identify risks, devise solutions, and implement changes autonomously, without continuous oversight from the program office or others. They are responsible for ensuring compliance to company policies in their area of control, coordinating with the program office to provide data on trends, incidents, and audits, and sharing ideas for training or policy changes. All FOE Program personnel should meet regularly (i.e. – monthly or quarterly) to discuss area-specific challenges and share ideas and best practices.
2.4 Monitoring

It is important to collect data and feedback to help assess the program’s impact, and determine the results obtained by the FOE Program’s policies, people, and training. Incident reports may expose floor practices that are inadequate, employee surveys may highlight discontent with current policies, and coordinators may express a need for greater guidance. Data must be collected regularly and should be recorded in a consistent, easy-to-understand format. Decision makers can then identify trends and specific problems and formulate appropriate corrective actions. This cycle is repeated forever, with the objective of continuously improving the effectiveness of the FOE Program, and increasing participation, understanding and compliance.

It is helpful to organize data into a database (a Microsoft Excel ® spreadsheet would suffice) so that it can sorted and filtered into meaningful groups. Data must be accurate, and the charts/reports that are produced from the database must be relevant and useful to the parties they are provided to. Management may want to see long-term trends, but floor supervisors may be more interested in specific problems or corrective actions. Some examples of useful data include:

· Incident date
· Incident cause [categorize causes such as “inadequate process” or “failure to follow process”]

· Incident type (escape vs. internal)

· Incident severity

· Responsible location/facility

· Responsible department/function

· Product affected

· Corrective action(s)

· FOD type/category from incidents and/or walk downs

· Walk down frequency per location/facility

· Test scores (from training)

· Survey results
· Audit/Inspection findings

Additional information on how to monitor the FOE Program can be found in Section 5: Data Collection
3 Functional Responsibilities
A comprehensive FOE Program requires involvement from all functions at all stages in the product lifecycle. Managing the risks in one stage may not be enough to prevent the introduction of debris downstream that ultimately results in product failure or customer dissatisfaction. The following sections identify the major functional organizations inherent in most manufacturing companies and explain each department’s role in minimizing the potential for FOD.
3.1 Engineering/Design

The design of a product is directly related to its susceptibility to foreign objects. Design engineers should be aware of the risks posed by certain features/characteristics and consider using alternatives whenever possible. Product designs containing multiple elements that are susceptible to invasion, entrapment, or damage from foreign objects should be identified and handled carefully. For instance, a FOD symbol or note on the design drawing may be used to indicate that special processes must be utilized during manufacturing or transportation. 

The objective should be to create a design that is resistant to the introduction or accumulation of foreign objects and is protected from potential damages that may be caused by them. Engineering should work with manufacturing experts and consider the following factors during the design process and at all design reviews:

3.1.1 Structural and component arrangement

· Items that have been misplaced/removed/released cannot be hidden or captured in other parts of the assembly
· Use adequate connectors, filtering devices & protective covers to prevent foreign object entry
· Avoid sharp edges and projections or use protective materials to avoid shearing of materials and FOD generation

· Reduce number of pathways (e.g., tooling holes, routing holes, structural gaps, ventilation/drainage paths) by which foreign objects can travel

· Eliminate recessed tracks and open traps where FOD may accumulate

· Protect/isolate exposed conductors

3.1.2 Hardware and material selection
· Retain seals and gaskets to prevent their loss when a connection is broken

· Avoid hardware that is prone to leaving debris upon extraction
· Use non-locking fasteners when possible. Locking fasteners may be considered in areas where a high level of vibration is expected
· Employ nut plates or gang channels when easy access to a nut cannot be provided

· Ensure compatibility between materials to prevent accelerated deterioration

· Replace frangible hardware with alternative designs when possible

3.1.3 Installation, extraction, and maintenance

· Install components so that inspection or replacement can be achieved without removal of adjacent structure of components

· Design parts that require adjustment so that removal and/or disassembly is not necessary

· Minimize the need for special tools/equipment when possible

· Install special access panels for the inspection and removal of foreign objects

· Locate service points, grounding points, built-in test equipment, etc… in areas which are the least susceptible to FOD
3.2 Manufacturing/Production
The majority of FOD incidents will occur at this phase of the product lifecycle; during product processing. Manufacturing and product support engineers should be aware of risks associated with certain operations and communicate concerns to engineering and/or floor personnel through the appropriate channels. There are three key functions in the production phase that must be involved in the FOE Program to help prevent incident/damage to products:
3.2.1 Manufacturing/Test Engineering
· Reduce exposure of product to FOD producing operations (e.g., soldering, welding, riveting, drilling) by requiring use of protective caps, covers, and other materials
· Write clear work instructions that discretely identify FOD concerns and FOD prevention methods

· Sequence operations so as to preclude disassembly and allow for adequate inspections
· Include FOD considerations in nonconformance and “Out of Position” dispositions

3.2.2 Operations
· Train and motivate employees to recognize, report, and resolve FOD incidents

· Provide incentives for compliance and/or FOE Program enhancements

· Clearly identify and maintain FOD prevention areas and controls 
· Standardize FOE Program materials and practices (e.g., signage, FOE Plan, forms)

· Designate a POC for each area to interface with the FOE Program Manager

· Track local incidents and initiate changes to resolve recurring issues
3.2.3 Quality/Inspection

· Inspect hardware before sealing or closing an assembly or after FOD producing operations

· Define what is FOD and what is acceptable (especially with frangible materials)

· Aid in incident investigations to determine root cause and appropriate corrective actions
3.3 Procurement

Incidents where FOD is found within a procured item often have higher consequences than those discovered internally. The investigation, rework/repair, and transportation required to rectify vendor mistakes can quickly add up to increased costs, reduced productivity, and schedule delays. When the supply base is engaged in FOD prevention activities and is provided with clear requirements, the number of these incidents can be reduced – resulting in significant cost avoidances. In addition, aiding in the development of a FOE Program at a supplier enhances the communication and cooperation between parties, and lays the foundation for teamwork if/when an incident does occur.
This quick-start guide is a good resource for vendors looking to start a FOE Program. Other materials such as training videos, Microsoft PowerPoint ® presentations, data collection forms and signs should also be provided, when possible, as examples and to reduce the time required to plan, develop, and implement a local FOE Program. Suppliers should also be urged to review industry resources for FOE such as those indicated in Section 6: Other resources.
3.4 Packaging, Handling, Storage and Transportation

FOD may be generated within/around an assembly when there is significant vibration or movement. Fasteners may back out, frangible materials may break apart, and items may be compressed, sheared, or chaffed in such a way that may result in the generation of particulates. It is important to ensure that personnel involved in these operations are aware of FOD risks and take the appropriate precautions necessary to mitigate them:
· Protect products from foreign object invasions by using protective materials and barriers (e.g., dust caps, sleeving, anti-static bags)

· Inspect and/or clean product containers before each use to ensure they are free of FOD

· Avoid storing/transporting FOD sensitive items directly inside of materials that can flake, fray, or produce particles (e.g., wood, cardboard)

· Ensure packaging materials (e.g., foam, peanuts) will not migrate into recesses of product
· Identify FOD risks when defining move/handling procedures
4 FOD Prevention Methods & Tools

There are a number of tools in the FOD Prevention toolbox. The use of each tool will vary from company to company as the requirements and priorities may be different. 
4.1 FOE Plan

FOE Plans are utilized to document the area(s) and practice(s) maintained by the FOE Program. Plans may be written for a singular area or facility, or can be applied to the entire company. The plan should include details about the location of the FOD prevention area(s), training requirements, housekeeping routines, specific FOD prevention practices/policies (based on the area’s standard work), and the relevant points of contact for the area.
FOE Plans may be used by internal/external auditors to assess an area’s compliance with the company FOE Program. If applicable, area-specific exceptions to company-wide rules should be documented within the plan. Plans should be reviewed by the FOE Program Office and/or other stakeholders for consistency and effectiveness.
4.2 Housekeeping

The largest contributor to FOD is uncleanliness. Maintaining a clean and organized work area is the single most important prevention strategy in the battle against FOD. The following sections discuss a few of the standard industry practices used to keep the workspace from accumulating potential FOD.
4.2.1 6S

6S is a lean manufacturing technique designed to organize a work area for maximum efficiency. Area setup and maintenance using the principles of 6S will help reduce the likelihood of FO generation. Many companies will create a checklist or scorecard they can use on a recurring basis to ensure the area is in compliance. The “6S” mnemonic stands for:

1. Sort – Separate necessary from unnecessary; eliminate the latter. Remove unnecessary equipment, inventory, tools, furniture, materials, and supplies from the area. Ensure unnecessary items have also been removed from storage locations (e.g., desk drawers, racks, and file cabinets), hallways, and tool boxes. Limit personal items in work areas. If necessary, designate a space as a temporary holding area for sorted items until everything can be completely removed – establish a deadline for removal (e.g. – 30 days).
2. Straighten – Put everything in its place. Reduce clutter on work surfaces, and position items so that they can be easily located and retrieved. Remove items from hard-to-reach locations such as on top of a cabinet. Use shadowing (e.g., boxes, boards) to visually identify an item’s proper storage location. Use labels to identify contents within storage vessels (e.g., toolboxes, cabinets/drawers, binders). Use tape and labels on the floor to separate work areas from traffic lanes and safety areas, and to identify locations for waste bins, storage racks/cabinets, and equipment.
3. Shine – Get rid of dirt, dust, oil, waste and grime with a thorough cleaning. Sweep/clean/polish floors and shampoo/vacuum carpets. Setup and clearly identify a cleaning station, with the supplies necessary to maintain area cleanliness. Clean all workstations, countertops, cabinets and drawers. Remove all unnecessary stickers and labels from furniture and equipment, and replace all hand-written notes & signs with professional, printed versions.
4. Standardize – Establish and maintain standards for the first three S’s. Post a sign to identify work area as 6S. Create a visual office directory by labeling offices, cubicles and conference rooms. Use standard formats for all signs and labels. Define cleaning standards and schedules, post and track cleaning routines in public location. Provide clearly marked containers for waste and recyclables. 
5. Safety – Eliminate hazards from the work area. Improve work areas to eliminate or reduce the need for employees to work in awkward body positions (e.g., stretching, reaching, and bending). Ensure adequate personal protective equipment is readily available and easily retrieved. Modify machines/equipment to eliminate potentially hazardous uses. Maintain material storage areas so that items are not stacked too high and that materials are easily accessible. Clear traffic lanes (e.g., walkways, aisles, halls, exit routes) of material storage, equipment, or any potential tripping hazards. Consider safety and ergonomic issues whenever rearranging an area or moving items. Involve the local safety organization in the analysis of the area and implementation of changes.
6. Sustain – Embed 6S principles into culture; make 6S a habit. Identify a POC for 6S and train all personnel. Post signage at 6S work areas and establish formal procedures within the area that support 6S maintenance. Include employees in continuous improvement of 6S areas, and establish incentives or enforcement mechanisms. Use visual management boards to schedule/track cleaning routines, self-audits, and metrics.
When preparing to 6S an area, be sure to take lots of photos before and after the changes have been made. Also, ensure that the appropriate functions or personnel are involved in the process and that all of the necessary supplies (i.e., tape, label makers, foam boards, post-it tags for unnecessary items, cleaning supplies, signs, shadowing materials) are available prior to the start of the event. Justification of 6S activities may require the calculation of metrics for management such as the reduction in facility footprint, elimination of excess capital or inventory, improvement in product flow, reduction in cycle time, decrease in incidents/defects, or the reduction in touch labor.
The following books provide additional information about the approach and benefits of 6S (many exclude the topic of “safety”):
· 5S Pocket Guide by Jim Peterson and Roland Smith

· 5 Pillars of the Visual Workplace: The Sourcebook for 5S Implementation by Hiroyuki Hirano

· Visual Factory; Building Participation Through Shared Information by Michel Greif

· 5S for Operators - 5 Pillars of the Visual Workplace by Productivity Development Team
4.2.2 General Cleanliness
After an area has undergone a 6S analysis and changes have been implemented, the focus will likely turn towards “general cleanliness” or “general housekeeping”. These terms describe the overall state of the facility – specifically referring to areas/spaces that are not directly involved in product processing. This includes areas such as the facility floors, offices inside production areas, storage locations, facility walls, and any unused workstations or production/test areas. There is delineation between these areas and the areas/surfaces with closer proximity to the product because there is significantly less risk that a foreign object will migrate into the product from here.
General housekeeping routines such as periodic 6S audits, FOD walk downs and/or cleaning and maintenance should be enacted to reduce potential incidents that may occur from build-up of debris or a lack of cleanliness.

4.2.3 Clean As You Go (CAYG)
The space and surfaces with close proximity to the product during manufacturing, test, transportation or storage present the greatest risks for migration or contamination from foreign objects. “Clean As You Go” is an industry mnemonic used to remind manufacturers of the importance of maintaining cleanliness in these critical areas. This housekeeping routine is product-focused, ensuring that immediate risks to the product are removed as soon as possible.

The CAYG routine should be used to clean up:

· Workstations and areas with close proximity to the product

· Debris generated from production operations (e.g., drilling, milling, coating, soldering)
· Debris that has the potential to migrate out of sight or to an inaccessible area
· Debris that may cause damage to hardware. 

The CAYG should be exercised when:
· Work cannot continue (e.g., production stops, product rests, planned breaks, unplanned delays)

· The work effort is complete

· Departing from the area

· An inspection step is imminent

· The operator or work shift changes
Some examples of CAYG would include vacuuming the product and work area during drilling operations, collecting clippings and shavings as they are generated, cleaning the product between operations, or removing excess adhesive or solder. Keeping the product and its footprint clean and free of FOD is a critical step in FOD prevention. With support from manufacturing engineers and supervisors, work instructions can be written to discretely identify CAYG tasks necessary to protect the product. 
4.2.4 FOE Walk Downs

A walk down, also known as a “sweep”, is an informal activity where local personnel physically walk through a FOD prevention area (often side-by-side or shoulder-to-shoulder) to inspect the area cleanliness and remove loose or unwanted items. The types and quantities of items are then recorded for use in local area metrics and disposed of per area practice. Items that are collected during a walk down are typically not reported as incidents. Some facilities keep the items found on display to remind employees to clean up the debris generated from specific processes within the area.
The walk down process was originally created to clear objects from the flight deck on aircraft carriers to ensure no debris would interfere with the planes during take-off. The practice is useful in the manufacturing setting too, to ensure that an area is completely clean and free of debris. A sweep is best utilized immediately before a product that is vulnerable to FOD is moved or changes configuration. Additionally, walk downs can be incorporated into the regular housekeeping routine to track area FOD trends and maintain area cleanliness. An example of a walk down form is shown in Table 1.
4.3 Work Instructions

Integrating FOE into work instructions, process checklists, and inspection criteria is the best way to ensure FOD prevention will be practiced on the floor. Refer to section 3.2, Manufacturing/Production, for details on the responsibilities from the various functional groups involved in production.
It is important to provide cautionary notes, cleaning specifications, and inspection criteria for employees performing operations on FOD sensitive products. Excess adhesive or solder, loose material and debris should be removed prior to quality inspection points. Engineers should always assess the FOD risk associated with an operation and provide adequate instruction to protect the hardware or to remove trapped debris. Placing FOD-specific waste bags/bins on the floor will help to reinforce Clean As You Go routines and may be discretely referenced in work instructions. Ensure work planners know that FOE should be incorporated into non-standard work instructions, too.
4.4 Object Control

FOD is not limited only to particulate debris and stray materials. Often times FOD is introduced to a system by the materials, parts, equipment, and people that are utilized in the build process. These items aren’t necessarily foreign, but they still have the capacity to do the product harm if they are loose inside the assembly. The sections below discuss key practices that can be used to control parts, equipment, and personal items to ensure they don’t become FOD.
4.4.1 Miscellaneous Small Parts & Consumables

The miscellaneous small parts (MSP) category includes nuts, bolts, screws, washers, clips, pins, or any small component that may be installed during the build process. Consumables are items like cotton swabs, tie wraps, lacing cord, tape, wire, dust caps, or other items that are utilized in processing the product, but are not part of the final assembly/configuration. Together, these two types of FOD typically represent over 50% of all FOD-related incidents – which makes these types of items critically important to control.

The use of kits is the best way to prevent these items from becoming FOD. Kitting ensures that no excess materials/parts are brought into the work area and/or near the assembly, eliminating the opportunity for a washer to go missing unnoticed. If kitting is not an option, it may help to store these items away from the work area (when practical), and to instruct employees to bring only as many as they need for an operation. Items should be brought to the work area in sealable containers for critical operations, where the risk of damage from FOD is high, to prevent them from becoming loose if they are dropped. As always, employee awareness and ownership is the best practice, embedding FOD prevention into the culture and mindset of everyone working on the floor.
4.4.2 Hand Tools & Small Equipment

Pliers, wire cutters, drivers, mirrors, and probes are a few examples of what would be considered hand tools. Small controllers, electrical meters, calipers, and other support or test equipment may also become FOD if left inside an assembly. These things tend to be durable items which are removed from storage for an effort, and returned to the storage location upon completion to be used again.
A variety of methods exist to help companies maintain control over their tools. Some require more maintenance and effort than others, and each may range in effectiveness depending on a wide range of factors including the setup of the facility, company culture, availability of resources, and variability between tool/equipment types. The following is a list of some of the different methods that can be used to aid in the identification, tracking, management, and control of tools and other equipment:
· Shadowboarding/Shadowboxing: A tool accountability system that provides a visual reference for the contents belonging to a storage location. Items are outlined (shadow board) or engraved (shadow box) within the storage board or toolbox so that a specific location for each tool is identified. The footprint or outline is referred to as the item’s shadow. The shadow should contrast with the color of the storage surface, and the tools should be accounted for at the end of each shift.
· Etching: A tool accountability system whereby the tool is engraved, leaving a permanent mark or design. Serial numbers, barcodes, or other marks can be etched into the tool so that it can be identified as belonging to a specific location or tool box. Laser etching is the preferred method, as vibro-etching, especially when applied with a stylus, may result in the generation of FO and is generally less legible.
· Color Coding: A tool accountability system in which a color scheme is used to identify where a tool belongs. Both the tool and its storage location should be marked with the same colored adhesive, paint, tape, or other method. Care should be taken to ensure that the marking method/material cannot become FOD.
· Tool Chit System: A tool accountability system in which tool users are assigned tokens, or “chits”, that must be physically left in place of the  tool when it is removed from storage. The tool chit often has the borrower’s name, identification number, and/or picture on it. Chits should always be accounted for at the end of each shift to ensure they have not become FOD.
· Contents Inventory Sheet: A basic tool accountability system whereby a list of all items kept within a storage location is recorded. The list may include details such as make, model number, quantity, etc… At the end of a specified time period, the items physically remaining within the storage location will be compared with the contents inventory sheet to determine if any items are missing.
· Check-in/Check-out Sheet: A basic tool accountability system whereby a record of all tool movements from or to a storage location are recorded. Records may include details such as who is removing/returning the tool and where/why it was used. At the end of a specified time period, the sheet should be reviewed for items that have not been returned to the storage location and are not currently accounted for.
· Automated Dispensing Units (ADUs): A tool accountability system in which tools are stored in a vending machine that automatically tracks the issuance/return of tools by weight, barcode scanning, or other means. ADUs are often paired with software solutions that can supply reports on tool usage, inventory levels, and more. Examples include CribMaster ® and Snap-on ® Level 5 ™.
· Electronic Chip Encoding: A tool accountability system that uses radio frequency identification (RFID) technology to uniquely tag and identify a tool. Electronic chips are embedded or attached to the tool that will provide information when scanned. This method is often paired with ADUs or other scanners to track tool usage and/or location.
4.4.3 Personal Items
Examples of personal items include but are not limited to: pins, pens, badges, glasses, rings, jewelry and folders. These items should be eliminated from all work areas and operations where products are exceptionally vulnerable to foreign objects. For wedding rings and other items that may be difficult to remove, it is acceptable to retain them with tape or inside of personal protective equipment such as latex gloves. It is helpful to have a cabinet or locker positioned at the entrance to these sensitive areas where employees can store their personal belongings while they are working within.
4.4.4 Sponge Counts

A useful method for object control in critical operations is the sponge count process. A “sponge count” is an accountability checklist that is used to ensure that all items entering, installed within, or removed from an area or assembly are recorded and under control . Sponge counts should be used whenever strict accountability of tools, parts, and objects is desired, or whenever there is a significant risk that a foreign object left inside of an assembly could result in major damage or failure. The process is derived from the surgical industry, where surgeons and their support staff are responsible for counting all surgical instruments, needles, and sponges to ensure that they are not left inside of a person.
Successfully conducting a sponge count requires that the area be controlled, and that the process is fully understood by all members of the team performing the operation. The following is some guidance for the successful use of the sponge count process:
Pre-Operation

· Conduct a huddle prior to beginning the operation to discuss operation details and identify roles and responsibilities. 
· Ensure a witness is available to verify records accuracy. Personnel working in the area may serve as witnesses for each other.
· Thoroughly clean the area to ensure it is free of all debris, and limit entry/exit to singular point where items can be accounted for as they enter/exit the area.
· Kit all parts (or as many as is practical) that will be taken into the area.
During Operation

· Record all items brought into and out of the area. Don’t forget to account for consumable waste or generated debris.
· Visually inspect cavities for foreign objects before sealing them. If unable to fully inspect an assembly before closing it, review the sponge count record to ensure all items are accounted for.
Post-Operation

· Review the forms immediately after the operation is complete - prior to moving the hardware.
· Verify that items/components that were disturbed during the operation are still intact and in the appropriate configuration. 

· Retain the completed form along with other relevant product paperwork

The use of sponge counts may also be considered when there is an increased risk of FOD, such as when operations are performed out of position or out of sequence, involve multiple teams of employees, require time-intensive procedures, or have suddenly changed in scope.
4.5 Other Considerations

4.5.1 Crane Operations

The use of overhead cranes often generates debris (e.g., oil, metal filings, wire rope particulate, or other shedding debris) that may rain down onto/into products. This debris should be contained/captured using some type of catch basin, debris shield, or other protective measure. Ensure the chosen method is designed to catch particulate and/or fluids from the wire rope, winding drum, motor, gear box, and the upper rigging of the hoist, as well as any parts that move as the load is raised or lowered.

4.5.2 Drop Mitigation

A Drop Mitigation (DM) program can often enhance FOD prevention efforts. DM programs aim to protect hardware and equipment from damage caused by falling objects. Items falling uncontrollably have the potential to cause personnel injury, damage products, and/or become entrapped in products or critical items. The program in run in a similar fashion to a FOE Program, and often includes DM POCs, a DM Plan identifying high-risk areas/operations, an incident reporting system, and training to effect the use of various prevention methods. The goal of the program should be to prevent drops of tools, support equipment, and other hand-held items while working aloft, as well as to reduce the mishandling of hardware that may result in impact damage.
Some components of a successful Drop Mitigation program are identified here:

· Use tethers when working with tools and equipment above hardware and/or personnel

· Protect people and/or hardware from falling objects with padding, netting, or debris shields

· Prevent drops by damming the work surface so that items cannot slide over the edge

· Employ two people, if necessary, in operations aloft to ensure the safety of people/items below

· Test all DM materials/tools (i.e., pads, nets, tethers, shields) to ensure they work properly before they are used in service

· Eliminate overhead storage from workstations, and excessive stacking in storage areas

· Utilize positive-locking tools or bind tool elements together when using tool assemblies overhead

· Never pass or disassemble tools while working aloft, or near critical hardware

· Document standard practices in work instructions and a DM Plan

Some additional information about the importance and execution of a Drop Mitigation Program can be found at the following recommended websites:

· http://dropsonline.org 
· http://www.toollanyardsbagsandbelts.com
· http://www1.snapon.com/toolsatheight 
5 Data Collection

Getting a FOE Program setup and running is a great start, but the work doesn’t end there. To determine whether or not the program is effective, we will need to collect feedback and track performance. The initial FOD risks that the program was designed to address may be eliminated, but others may have sprung up in their place. Maintaining a FOE Program may sometimes seem like a game of whack-a-mole. The continuous improvement of processes and integration of FOD prevention into the culture of the company will slow the game down to a crawl, but there will always be something to hammer on. Monitoring the items below can help to identify trends, expose weak points and develop focused program improvements.
5.1 Incident Reporting
Collecting and disseminating information about incidents involving FOD is an essential component of any FOE Program. It is the fuel that keeps the program running. If a company goes a few months without hearing about a FOD incident, then they might assume that their FOD problem(s) have been completely exterminated. Employees and management alike may relax their focus on FOE, which is exactly what sets the stage for an incident to occur.
Gathering information about incidents can be as simple as sending an e-mail to the FOE POCs within the organization, who can then relay the appropriate information to stakeholders. Online, automated systems can ease the burden on all parties involved in the reporting chain and enable faster analysis by standardizing data inputs, managing notifications, and generating reports. Discuss your needs with your local IT department to see what options are available to you. An example of an incident reporting form is shown in Figure 1.
5.1.1 Incident Criteria

Each company handles incident reporting differently. Some companies report every single incident, regardless of severity or impact, and then sorts through all of the data to find meaningful trends. Other companies only encourage reporting information that is applicable across the enterprise, and handle smaller incidents locally, without the paperwork. In either case, the company has clearly defined requirements for what constitutes an incident. These requirements must be clearly communicated across the company to ensure quick and consistent reporting. 

An example of incident criteria is below:
· Damage to hardware or GPE is identified and confirmed to be caused by an unknown source of FOD.

· FOD visible to the unaided eye is discovered in a FOD Sensitive Product after the operation in which it was introduced has been completed, during a time when one would expect the product to be FOD free.

· An object with the potential to cause damage to a FOD Sensitive Product is lost or unaccounted for within a FOD Prevention Area, and is not located and removed before the task and any task-related close-out inspections are completed.

· An open hole or vacant position is discovered within a FOD Sensitive Product where an item that may become FOD is normally mounted, attached, or applied.

· FOD is found within a shipping or storage container that is foreign to the package contents or packaging material.
In any of the scenarios above, a report should be issued to document the incident and associated details. FOD that is discovered before the operation in which it was introduced is completed should not be considered an incident.

5.1.2 FOD Types/Categories

For data analysis purposes, it is helpful to categorize incidents into a few different FOD types. The level of detail chosen for this stratification should enable management to identify trends and focus areas. It may be prudent to collect incident reports for a few months to see what types of FOD are common across the company before developing categories.
Below is a list of some general categories that can typically be applied to any company:

1. Parts – Any component, assembly, or other item that is installed in the product and intended to be a part of its configuration. Includes excess parts, spare parts, and test parts.
2. Consumables – Items that are used in the manufacture of the product, but are not intended to be a part of the product’s final configuration. Examples of consumable items include tape, zip ties, and cleaning wipes.
3. Tools – Items that are used to manufacture/test the product such as wrenches, screwdrivers, gauges, mirrors or any piece of one of these items.
4. Personal Items – Any item that originates from employees that is not normally a part of the production process. Examples include badges, pins, rings, and glasses.
5. General Debris – True FOD. Any item, particle, or scrap made of any material that represents a potential hazard to the hardware or equipment such as metal shavings, dust/dirt, and strands/fibers of thread or wire.
5.1.3 Reporting & Closure Process
As previously mentioned, the reporting system for incidents may range in complexity. The important thing is to make sure that the appropriate stakeholders are aware of the incident and informed of the actions taking place to rectify the issue. Local management should be made immediately aware of the incident, as well as any local FOE POCs. 

Some incidents will be more severe than others. Severity can be expressed many ways (e.g., probability of occurrence, financial impact and schedule impact). As a general rule, for incidents that are systemic, or would have resulted in significant damage or system failure, it may be a good idea to review the corrective actions with a cross-functional team. The team should be responsible for ensuring that the appropriate cause was identified and that the corrective action will ultimately be effective. Problem investigation and root cause analysis techniques should be taught to any/all personnel that will be responsible for conducting incident investigations.
5.2 Audits

Folks always say, “You get what you measure.” That is, if employees know the criteria for success (i.e., what is being measured), they will inevitably increase performance in these areas. Test the theory by measuring important aspects of the FOE Program regularly and sharing the results with management. Unlike incident data, audit data enables a proactive approach to FOE Program improvement. To be effective, auditors should be independent from the area and familiar with the FOE Process. A checklist of important items to look for based on the area’s FOE plan can make the auditor’s job easy, and a mix of scheduled and random audits helps management to get an accurate sense of the area’s average level of compliance/performance. With the right data, the area may be able to change its approach and mitigate FOD risks before an incident ever occurs! An example of an audit checklist is shown in Table 2.
5.3 Employee surveys

Remember, the FOE Program’s greatest assets are the employees who are responsible for executing the process. Let them own it, and take part in its evolution, and the results are amazing. FOE Program personnel should meet regularly to discuss program improvements, but it’s nice to collect feedback from the folks on the floor, too. Setup an open line of communication, and follow through on the received suggestions to let employees know their voice counts.
6 Other resources

There is a plethora of information available to companies wanting to implement or improve their FOE Program. Listed below are a few resources that are well-known across the aerospace industry.
6.1 NAS-412

National Aerospace Standard 412, Foreign Object Damage / Foreign Object Debris (FOD) Prevention, is the cornerstone of most FOE Programs. The Aerospace Industries Association (AIA) wrote the book on FOE. AIA is a trade association representing many of the nation's major aerospace and defense manufacturers. AIA works with industry experts to create standards and make them available to the industry, which is how the NAS-412 was established. The AIA website below has an IHS portal where you can purchase this standard and many others.
http://www.aia-aerospace.org/standards 
6.2 NAFPI

National Aerospace FOD Prevention Incorporated (NAFPI) is a nonprofit, nonpartisan association of people and organizations from many different areas of the aerospace industry (including military, commercial, airline, manufacturing, airports, and support industries). The company and website is a great resource for information, training, and support. Additionally, NAFPI hosts a conference each year where companies throughout the industry can share ideas and best practices through presentations, exhibits, and classes. http://www.nafpi.com/ 
6.3 NCATT

The National Center for Aerospace & Transportation Technologies (NCATT) is a nonprofit organization headquartered in Fort Worth, Texas. NCATT is a forum through which subject matter experts from industry, government, and education develop technical knowledge and skill standards. They offer a certification for “FOE – Elements of Basic Awareness” that is based on the information in NAS-412, and can be used as a general measure of competence for Foreign Object Elimination personnel/programs.
http://www.ncatt.org/pages/resources-foreign-object-elimination 
6.4 The F.O.D. Control Corporation
The FOD Control Corporation offers specialized and advanced FOD prevention services and products for military and civilian aviation organizations, manufacturing environments, and industrial facilities. They also sponsor a FOD News website as a free online public service. It focuses on news and information about FOD control methods and issues, and features a vast collection of FOD related articles, training materials, research reports, and multimedia. Check out the news site and the “Make it FOD Free” guide in the Training Materials section of their retail website for additional hints/tips/stories on how to stand up a FOE Program. http://www.fodcontrol.com/ 
7 FOE Program Examples

The following are examples and templates of various FOE Program materials that may be helpful in the establishment of a local/custom FOE Program. Users accept all responsibility for any errors or complications experienced from using any materials in this section.
7.1 FOE Plan Template

The embedded document is a template for a FOE Plan that addresses:
1. FOE Plan Objective

2. FOE Plan Scope

3. FOE Program Definitions/Acronyms

4. Reference Information

5. Training

6. Housekeeping

7. FOD Prevention Areas

8. Packaging, Handling, Storage & Transportation Requirements

9. Personal Items and Attire

10. Incident Reporting

11. FOE Walk Downs and Surveys

12. Records Retention Requirements

13. Tool Control

14. MSP/Consumable Control

15. FOE POCs
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7.2 Foreign Object Incident Report (FOIR) Template

Below is an example of an incident reporting form. The embedded document includes a 2nd page which may be used for recording the results of an incident investigation (i.e., Cause and Corrective Actions).
[image: image2.emf]Date of Incident:Incident #:

Date Reporting:Affected Product Part #:

Affected Product Serial #:

Employee Name:Affected Program:

Local FOE Lead / POC / Representative:Contact #:Alt. #:

FO Quantity:Description of FOD:

Size:FOD Type:

Other Identification:

Immediate Actions Taken:

Other documents associated with this incident:

Was there an inspection performed to determine if the FO came from an "installed" part, component or structure?

Was there a search for collateral damage caused by the FO?

LOCATION WHERE FO WAS FOUND:  (Please complete as applicable.  Be as specific as possible).

Site:Building:Floor:

Work Station:Work Area:

DESCRIPTION OF INCIDENT:

Report Type:#INTERNAL#ESCAPE (FOD generated at other operation/facility/location)

ADDITIONAL COMMENTS:  (If applicable)
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Figure 1
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7.3 FOE Walk Down Template

Below is an example of an FOE walk down form. Additional fields may be added as necessary, but the following information should be recorded at a minimum.

	SAMPLE WALK DOWN FORM

Insert company logo here
	Date: 
	Site/Facility/Area: 

	
	Time: 
	Walk Down Lead:


	WALK DOWN ATTENDANCE

	#
	Attendee Name
	#
	Attendee Name

	1
	
	11
	

	2
	
	12
	

	3
	
	13
	

	4
	
	14
	

	5
	
	15
	

	6
	
	16
	

	7
	
	17
	

	8
	
	18
	

	9
	
	19
	

	10
	
	20
	


	WALK DOWN FINDINGS

	#
	Item Description
	Finding Location
	Type

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Table 1
7.4 FOE Audit Template

Below is an example of an FOE Audit checklist. Items should be added/removed based on the FOE Program and policies in place at each company.
	SAMPLE AUDIT FORM

Insert company logo here
	Date: 
	Site/Facility:

	
	Time:
	Area:

	
	Local FOE POC: 
	Auditor:


	FOE Program Survey
	Yes, No or N/A
	Notes

	
	
	

	Area Access / Training

	1
	Have all applicable employees FOE training as required?
	
	

	2
	Is the FOD prevention area clearly marked?
	
	

	3
	Is the designated food and drink area clearly identified? 
	
	

	4
	Is area access controlled such that untrained employees are deterred from entry?
	
	

	Area Cleanliness

	5
	Is the FOD prevention area organized using 6S principles?
	
	

	6
	Are Clean As You Go practices being employed to prevent FOD migration? 
	
	

	7
	Is the overall cleanliness of the area appropriate to ensure products remain FOD-free?
	
	

	Product Protection

	8
	Are product containers and fixtures clean and free of debris?
	
	

	9
	Are FOD prevention devices (e.g., barriers) used to protect products when appropriate?
	
	

	Object Control

	10
	Are tools in good working order and toolboxes free of FOD?
	
	

	11
	Are all tools controlled and traceable to their respective owner and/or container?
	
	

	12
	Are all tools, consumables, and MSP properly stored and protected from becoming FOD?
	
	

	Documentation

	13
	Are area metrics being recorded and maintained?
	
	

	14
	Are walk-down and/or other records available as evidence of a housekeeping routine?
	
	

	15
	Is the area FOE Plan available, current, and appropriate (i.e., meets requirements)?
	
	

	Comments

	

	Local Manager’s Signature:
	


Table 2
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1.0
Objective:


This document details the policies and practices necessary to ensure that (insert facility/bldg/company) supports the FOD-free fabrication, assembly, test and processing of all components and products.  The plan may also provide any unique FOE Program requirements as requested by local management and/or the customer. 

2.0
Scope:


This plan applies to (insert your building(s), facility (s) title, and/or location(s)) where Hardware and/or Vehicle(s) are fabricated, assembled, transported, stored and/or tested.


3.0
FOE Program Definitions / Acronyms / Terms:

(Insert your own unique Definitions / Acronyms / Terms as required)

4.0
General Requirements:

4.1
Source Documents:


The (insert company/facility name) FOE Plan is designed to address the concerns outlined in the following documents as related to product/process integrity:


· NAS 412, Foreign Object Damage / Foreign Object Debris (FOD) Prevention 

· NASA-STD-6016, Standard Materials and Processes Requirements for Spacecraft


· ISO-9000/9001, Quality Management Standard (if applicable)

4.2
FOE Training:

All personnel with access to FOD Sensitive Products/Areas shall receive FOE training. Local management is responsible for verifying that all employees working within affected areas/functions  have completed the requisite training per company requirements.

4.2.1
Employee Requirements:

Employees of (insert company/facility name) are required to complete the following training:

· (insert training requirements here)

4.2.2
External/Visitor Requirements:

Visitors ((insert company name) and non-(insert company name)), contractors, and government agency personnel may be escorted within FOD Prevention Areas in lieu of training. If visitors are not escorted, then they must receive a FOE program briefing or complete the employee training. The level of training required for visitors should be at the discretion of local management.

4.3
Housekeeping:


Utilize normal "Clean As You Go" and "6S" routines as to provide an organized and professional working environment for personnel and hardware processing.  FOE walk downs should be performed by direction of local management.


4.3.1
“Clean As You Go”:

"Clean As You Go" is an aerospace industry standard routine for cleaning up work areas prior to, during and after work efforts.  It is the continuous practice of debris removal and surface cleanliness during manufacturing, maintenance or any operation involving sensitive hardware, equipment or tools. The routine prevents accumulation of FOD, and thus greatly decreases the potential for FOD mitgrating into or damaging hardware.  

The following are good clean-as-you-go practices, and should be applied on an everyday basis:


· Clean up the immediate and surrounding areas when work cannot continue.


· Clean up the area when work effort is complete.


· Clean up the area when departing form 15 minutes or longer.


· Clean up any generated debris that has the potential to migrate to an out of sight or inaccessible area.


· Clean up debris that has the potential to cause damage to hardware and/or would give the appearance of poor workmanship or housekeeping to a customer.


· Clean up the area before the next planned operation in support of an inspection point.


· Clean up the area prior to a work shift change or unplanned delay.

Note: When work efforts are not complete, and do not allow tools, hardware or equipment to be put away and stored in their appropriate storage tool box, container and/or location, a "Work Effort In Progress" placard (see Figure 3)should be displayed notifying all parties that tools, hardware and/or support equipment may only be altered, moved or stored by the Point of Contact listed. 

4.3.2
"6S":

"6S" is a lean manufacturing technique that helps organize a work area to optimize efficiency. Areas setup and maintained using the 6S guidelines are less likely to generate FOD that will become entrapped or result in product damage.

The "6S" acronynm stands for: 

· Sort: Separating needed materials/tools/etc… from unneeded


· Straighten: Organizing everything in its place. Places should be identified/marked.


· Shine: Establishing general cleanliness and cleaning routines/schedules

· Standardize: Maintaining and monitoring the 1st three S’s, and keeping consistency across areas

· Safety: Removing hazards and mistake proofing procedures

· Sustain: Embedding “6S” into the culture, and instilling discipline

4.4
FOD Prevention Area Identification:

FOD Prevention Areas must be clearly identified by signage and/or boundary markers. If required, temporary FOD Prevention Areas can be established or existing FOD Prevention Area controls and/or levels (if applicable) may change given the approval of local management.

See Figure 1 for FOD Prevention Area signage and basic definitions

4.4.1
FOD Prevention Area(s)

The following areas within the site/facility are designated as FOD Prevention Areas:


1. (insert descriptions of area(s) to be controlled and each area’s sensitivity level (if applicable), temporary areas need not be added to your FOE Plan)

See Figure 2 for (insert company/facility name) layout/floor plan

4.5
Packaging, Handling, Storage & Transportation (PHST):


Inadequate or improper packaging coupled with unclean movement containers or fixtures can allow the introduction of FOD into products during normal movement and inspection of an assembly through an area or between areas or sites. All FOD Sensitive Product movement containers or fixtures are to be cleaned in accordance with the applicable work instructions. FOD barriers such as product connector covers should be installed, as reasonable, on all open cavities during product moves. Products are to be adequately packaged and appropriate packing materials chosen to ensure that these materials do not migrate into recesses or cavities within the product.

4.6
Personal Attire and Personal Items:


Proper working attire and control of personal items are essential to prevent the inadvertent invasion or damage to FOD sensitive products. Personal items must be secured or removed to prevent them from becoming FOD. Food and drink should not be allowed within the work area unless it is limited to designated areas.

4.6.1
Designated Food/Drink Areas

These areas must be clearly identified with signage and/or boundary markers. The consumption of food and drink items within the work area should be limited to this area, and items should be transported to this area in a sealed bag/container to limit potential contamination of hardware. Locations which utilize, store and/or dispense chemicals or hazardous materials should not be near a designated food/drink area. Local area management is responsible for identifying these areas and enforcing these requirements.

4.7
Incident Reporting:


Incidents involving foreign objects should be reported to local management and investigated to determine the root cause and appropriate corrective actions. The data collected from incident reports can help to identify systemic issues and trends, as well as establish a baseline for expected performance.

4.7.1
Incident Reporting Criteria:


An incident report is required when one or more of the following criteria are met:

(Criteria below provided as an example)

· Damage to hardware or equipment is identified and confirmed to be caused by an unknown source of FOD.


· FOD that is visible to the unaided eye is discovered in a FOD Sensitive Product after the operation in which it was introduced has been completed, during a time when one would expect the product to be FOD free.


· An object is lost, misplaced, or unaccounted for within a FOD Sensitive Product or Area, and is not located and removed before the task and any task-related close-out inspections are completed.


· An open hole or vacant position is discovered within a FOD Sensitive Product where an item is normally mounted, attached, or applied.


· An object is found within a shipping or storage container that is foreign to the package contents or packaging material.


Note: If FOD is introduced, discovered, and removed before the operation in which it was introduced is completed, it is not considered an incident.


4.7.2
Processing Incident Reports:


An initial incident report should be issued no later than 48 hours after the intial discovery of an incident. The intial report does not require cause and corrective action information, but should  inform the appropriate parties that an incident has occurred.

The location at which the incident was discovered should assign the task of determining root cause and corrective actions to the area(s) they believe are responsible (may assign to themselves). The assignee should then conduct the investigation and report back their initial findings within 2 weeks. If additional time is necessary to close the investigation, it should be coordinated with the management of the finding location.

Once CCA has been provided, and it has been deemed appropriate/acceptable (this responsibility can be that of local management, a FOE POC, or a cross-functional review board), then the incident report should be closed, and the data retained for metrics.

4.8
FOD Walk Downs / Sweeps:

A walk down is an informal activity where local personnel physically walk through a FOD Prevention Area (often side-by-side or shoulder-to-shoulder) to inspect the area cleanliness and remove loose or unwanted items. Items are then recorded (type & amount) for use in local area metrics and disposed of per area practice. 


Items collected during a FOE walk down are not reported via an incident report unless otherwise dictated by local area management. At the conclusion of a sweep, the area manager or local FOE POC should hold a huddle with the team to discuss the findings to identify trends or problem areas, and work out solutions.

4.8.1
Findings Categories:


Objects found during walk downs or reported via an incident report should be categorized to assist with data analysis. An example of FOD categories is shown below:

(Types below provided as an example)

Type 1:  Miscellaneous Small Parts (MSP) - Nuts, bolts, washers, etc.
Type 2:  Consumables - Cotton swabs, any type of cable tie wraps, cheese cloth, safety wire, etc.
Type 3:  Tools - Pliers, wire cutters, mirrors, hammers, probes, etc., including broken parts of tools
Type 4:  Personal Items - Pins, pens, badges, glasses, rings, folders, clothing, etc.
Type 5:  General Debris - any scraps and/or pieces of cloth, metal (including shavings), plastics, paper, etc.

Categorization of FOD types can help to identify trends and aid in the development of FOD prevention processes.


 4.9
FOE Program Surveys:


It is the responsibility of local management to monitor the health of their FOE Program, and make adjustments and/or changes to continually improve FOD prevention practices and the program’s effectiveness. Informal audits, or surveys, should be conducted regularly (minimum annually) to ensure area practices are compliant with the applicable FOE Plan and/or company requirements. 

4.10
Records Retention Requirements: 

Incident reports, walk-down findings, surveys and other data should be retained for a period of time in accordance with company procedures or at the discretion of local management.

(Use this section to describe the records retention policy or policies that you wish to apply to the data collected on behalf of your FOE Program)

5.0
Additional FOD Prevention Practices:

5.1
Equipment (Test, Support, and/or Facility) & Tooling Maintenance

All equipment used in the processing of FOD Sensitive Products, including test equipment, facility items (e.g., cranes), shop aids, tooling, fixtures, and support equipment (e.g., slings, turnbuckles), must be thoroughly inspected to ensure they are in proper working condition, and that no foreign object can migrate and/or damage the hardware.  Maintenance of equipment shall be performed as required as to preclude the risk of FOD incidents.


Note: Overhead cranes may require the use of a debris shield of drip pan to protect hardware from fluids and particulate that may precipitate as part of normal crane operations.

5.2
Tool Accountability & Control

Tools in FOD Prevention Areas should be traceable to their owner and/or their storage locations. Tool accountability/control systems may vary throughout a facility as influenced by usage and area requirements. 


Note: Not all products/areas require a tool accountability/control system. Local management should decide which method(s) are most appropriate based on the standard work performed in the area.


Some examples and descriptions of tool accountability/control systems are listed below for reference:

· Etching – A tool accountability system whereby the tool is engraved, leaving a permanent mark or design. Serial numbers, barcodes, or other marks can be etched into the tool so that it can be identified as belonging to a specific location or tool box. Laser etching is the preferred method, as vibro etching, especially when applied with a stylus, may result in the generation of FO and is generally less legible.


· Color coding – A tool accountability system in which a color scheme is used to identify where a tool belongs. This is most often utilized when identifying tools that belong to a specific kit or toolbox. Colors are usually apparent on the tool handle or have been attached to the tool in the form of a tag or adhesive.


· Tool Chits –  A tool accountability system in which tool users are assigned tokens, or “chits”, that must be physically left in place of the  tool when it is removed from storage. The tool chit often has the borrower’s name, identification number, and/or picture on it.


· Contents Inventory Sheet (see Figure 4)–A basic tool accountability system whereby a list of all items kept within a storage location are recorded. The list may include details such as make, model number, quantity, etc… At the end of a specified time period, the items physically remaining in the storage location will be compared to the contents inventory sheet to determine if any items are missing.


· Tool check-out / check-in sheet (see Figure 5)– A basic tool accountability system whereby a record of all tool movements from or to a storage location are recorded. Records may include details such as who is removing/returning the tool and where/why it was used. At the end of a specified time period, the sheet should be reviewed for items that have not been returned to the storage location and are not currently accounted for.


· Automated Dispensing Units (ADUs) –  A tool accountability system in which tools are stored in a vending machine that automatically tracks the issuance/return of tools by weight, barcode scanning, or other means. ADUs are often paired with software solutions that can supply reports on tool usage, inventory levels, and more.


· Electronic chip encoding – A tool accountability system that uses radio frequency identification (RFID) technology to uniquely tag and identify a tool. Electronic chips are embedded or attached to the tool that, when scanned, will provide information. This method is often paired with ADUs or other scanners to track tool usage and/or location.


· Shadow board / Shadow box – A tool accountability system that provides a visual reference for the contents belonging to a storage location. Items are outlined (shadow board) or their footprint is engraved (shadow box) in a specific storage location. The footprint or outline is referred to as the item’s shadow. This method works best when the outlines or engravings provide strong color contrast with the storage surface

Note: Small tools (e.g., drill bits), which do not promote the ability to be individually identified, should be stored within a sealable container. The container can then be identified (e.g., serliazed, tagged, color coded) with it's respective storage location or owner, and the contents can be accounted for on an inventory sheet. When these bits are required for use, the entire container should be removed.  Upon checking the container back in, the employee or tool crib attendant should verify that all contents listed on the inventory sheet are inside.

5.2.1
Tool Transportation

Tools that are transported in portable tool containers or brought from one area to another should be tracked using a check-in/check-out sheet. The sheet should identify both the borrower and the intended location of the tools (e.g., in portable toolbox #123 or in use at location xyz). 

5.3
Miscellaneous Small Parts (MSP) and Consumables: 

All miscellaneous small parts (MSP) and consumables that are utilized on a day to day basis, shall be controlled, maintained and disposed of by local management direction.  It is recommended that these items be stored and transported in sealable containers to prevent them from becoming loose items and ultimately FOD. The use of kits is strongly encouraged.

5.4
Accountability Checklists:


Accountability checklists should be utilized when a process/procedure requires strict accountability for installed items or verification that processes have been completed (e.g., ensuring inspection before closing a cavity, or cleaning after the removal of adhesive labels).

A “sponge count” (see Figure 6) is a commonly used accountability checklist for material items. The list serves as a written record of all items that are introduced, installed, or removed from a work area. A pre-work huddle should be conducted to record all of the items necessary for the operation and discuss the expected outputs. During the operation, one employee should maintain the list while other employees perform the work and communicate what items have been installed/removed. Facility items (e.g., desks, chairs) do not need to be recorded.

6.0
FOE Program Points of Contact:


The following person(s) have been identified as local points of contact for (insert location / facility).

· FOE Program POC:
(Insert Name)

· Phone: (Insert)

· Pager: (Insert)

·  Local Area Manager:(Insert Name)

· Phone: (Insert)

· Pager: (Insert)

Add additional POCs and/or information as necessary

7.0
Figures & Tables

7.1
FOD Product Sensitive Area Signs

The signs/sensitivity levels below are provided as an example. You may use them or create your own custom signage to communicate the area’s controls based on your local FOE Program’s requirements.

[image: image2.png]FOD Critical Areas are at the highest risk level for
FOD incidents. In these areas there exists a high
potential for hardware to be exposed to or invaded
by foreign objects, which could cause severe damage
to form, fit or function of components, systems or
assemblies, which could lead to product / vehicle
deterioration, malfunction and/or complete mission
700D AND DRINK. ® failure. Human life may also be at risk. Food and
o Drink are not permitted in any FOD Critical Area.
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FOD Control Areas are at a medium risk level for
FOD incidents. In these areas there exists a
medium potential for hardware to be exposed to or
invaded by foreign objects, which could cause
moderate damage to form, fit or function of
components, systems or assemblies or cause sub-
standard mission performance. Food and Drink are
permitted in designated areas.

FOD Awareness Areas are at alow risk level for
FOD incidents. In these areas there exists a low
potential for hardware to be exposed to or invaded
by foreign objects. Invasion by foreign objects
will have minimal negative effects to form, fit or
function of hardware. Hardware performance
ability may be restricted, but still within
operational parameters. Food and Drink are
permitted in designated areas.

® The consumption offood and drink items within the
workarea should be limited to designated food and
drinkareas. Items should be transported to this area
ina sealed bag/container to limit potential
contamination of hardware. Locations which utilize,
storeand/or dispense chemicals or hazardous
materials should notbe neara food/drinkarea.







Figure 1

7.2
FOD Prevention Area Map/Floor Plan

 (Insert floor plans as required and identify FOD Prevention Areas)
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Figure 2

7.3
Work Effort in Progress Placard
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Figure 3

7.4
Accountability Checklists 


7.4.1
Contents Inventory Sheet
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Figure 4

7.4.2
Check-Out/Check-In Sheet
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Figure 5

7.4.3
Sponge Count Form
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Figure 6



_1430298469.bin




_1428318632.xls
FOIR

		

																						FOREIGN OBJECT (FO) INCIDENT REPORT

						Date of Incident:																																																																		Incident #:

						Date Reporting:																																																																		Affected Product Part #:

																																																																								Affected Product Serial #:

						Employee Name:																																																														Affected Program:

						Local FOE Lead / POC / Representative:																																																				Contact #:																						Alt. #:

						FO Quantity:																																																Description of FOD:

						Size:																																										FOD Type:

						Other Identification:

						Immediate Actions Taken:

						Other documents associated with this incident:

						Was there an inspection performed to determine if the FO came from an "installed" part, component or structure?																																																																												Yes/No

						Was there a search for collateral damage caused by the FO?																																												Yes/No

						LOCATION WHERE FO WAS FOUND:  (Please complete as applicable.  Be as specific as possible).

						Site:																																						Building:																														Floor:

						Work Station:																																										Work Area:

						DESCRIPTION OF INCIDENT:

						Report Type:												INTERNAL																ESCAPE (FOD generated at other operation/facility/location)

						ADDITIONAL COMMENTS:  (If applicable)

						Page 1 of 2

																						FOREIGN OBJECT (FO) INCIDENT REPORT

						Incident Date:												12/31/99																																																						FOIR #:		0

																																																																								Area/Function Responsible:

						What was the cause of this incident?																																																																		Site/Facility Responsible:

								•		CAUSE:

						What corrective action was initiated to prevent further incidence of this FO?

								•		CORRECTIVE ACTION :

						Page 2 of 2
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