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Sooner or later!

Foreign Object Debris becomes

Foreign Object Damage!
This document is an open source document provided by Bell Helicopter Textron, Inc. for use as a guideline for aviation operators and maintainers.  The intent of this document is that each individual organization will use this as a customizable basis for establishing their own FOD control & prevention program that matches their unique operational requirements.  This document incorporates all the functional requirements of NAS-412.
It is prepared in a Microsoft Word 2003 Format.  You may edit and change the names and contents of this document as needed for your organization.  

Suggestions, questions and comments may be made to dburch@bellhelicopter.textron.com
Bell Helicopter Textron, Inc. assumes no liability for the use and application of this document.  
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1.0
      Purpose and Introduction
This document establishes the standards for a baseline program for Aviation Maintenance, Modification and Operational organizations for the control and prevention of foreign object debris (FOD) and the resulting foreign object damage (FOD) caused by this debris.  This applies to aircraft or components being inspected, maintained, modified, repaired, tested and operated anywhere in the organization.

Foreign Object Debris (FOD) often causes Foreign Object Damage (FOD).  The majority of instances of FOD can be attributed to lack of standards in an organization, personal complacency or disregard for procedures.  
These may also lead to additional sources of FOD caused by

· insufficient housekeeping, training or controls
·  deterioration of facilities
·  improper tools and equipment
·  improper or careless maintenance or assembly
·  fatigue and scheduling pressures.

Foreign Object Debris (FOD) can come in many different forms and may produce disastrous effects if not identified and corrected.  In severe cases, FOD can directly threaten safety of flight crews and integrity of the aircraft.  

FOD prevention is an essential element in all Company activities and is the responsibility of every Company employee. 

The establishment of an effective and compliant FOD prevention and control program will:

· Provide employee training

· Identify potential problem areas and actions

· Provide the tools for employees to prevent FOD incidents

· Assist management in proper planning 

· Coordination of corrective actions

· Establish a climate of “Continuous Awareness” 

· Use the lessons learned by the industry to reduce costs and improve safety.

2.0
General

2.1
References

a. National Aerospace Standard NAS 412 Dated October 1997  ©1997 Aerospace Industries of America, Inc.

b. AFI 21-101, ACCI 21-101

c. OPNAV 4790.2

d. ISO-9000/9001
e. AS9100
f. NAFPI Guideline Rev. C, dated May 1997

f.
Bell Helicopter Textron, Inc.
g.   US Helicopter - Bell Aerospace Services Inc
2.2
Definitions and Acronyms (not in alphabetical order)
· Foreign Object (FO) or Foreign Object Debris (FOD) – A substance, debris or article alien to an aircraft or system, which would potentially cause damage.

· Foreign Object Damage (FOD) - Any damage or malfunction attributed to a foreign object that can be expressed in physical or economic terms which may or may not degrade the product’s required safety and/or performance characteristics.

· Potential FOD:   The Condition where foreign object debris may cause damage/or failure should the product be put into use.  Examples are: 

· Metal or wire clippings, solder balls and debris lying in the vicinity or electrical terminals, circuitry, connectors, components, etc.

· Tools, hardware, or debris left in the vicinity, or in a migratory path or a path of an aircraft’s control system or engine inlets

· Debris lying on runways, ramps and taxiways
· Propeller exhaust, jet exhaust and tilt-rotor downwash blast
· Inclement weather

· Ice and salt

· Birds and other animals, items damaged by animals.
· Electro-Static Discharge (ESD)

· Construction debris
· Contaminated or dirty service equipment such as funnels, hydraulic test stand connectors, grease gun nozzles and etc.
· Improperly installed or secured operational or test equipment

· Fluid leaks.

· Protective covers, line caps, electrical connector protectors and barriers not being removed before component installation.

· Personal items such as badges, hats, pins, pens, pencils, cell phones, pagers, pocket lights, knives and etc. normally carried loose on a person or in their pockets.

· Critical FO:  Foreign objects inadvertently left in areas inside of a component or aircraft  from which migration is possible, e.g. through tooling holes, bend relief cutouts, drain holes, intakes, etc., which are probable to cause system or component malfunction or deterioration should the product be put into use.

· Foreign Object Elimination (FOE):   a program or process used to assure a FOD-free product/system. 
· FOD Prevention Program (FODPP):   a program or process used to assure a FOD-free product/system. 
· FOD Area Control Systems:   FOD programs typically use a two level or three level set of controls for activities with different titles in work areas and on and around the aircraft.  This document uses a three tier system.  Users may adopt either one and name their systems as they wish.  The system described in this document uses:
· FOD Awareness Area:

· FOD Sensitive Area:

· FOD Critical Area: 
· FOD Awareness Area:  Fabrication or maintenance areas within the facility where manufacturing or maintenance requires specific actions.

· FOD Awareness area controls:

· Clean-As-You-Go

· FOD barriers on all open lines and tubes when not in work 

· FOD barriers on all electrical connectors when not in work 

· FOD Sensitive Area:  Assembly areas where a foreign object could become entrapped or inaccessible within components where maintenance requires specific actions.
· FOD Sensitive Area controls:

· Clean-As-You-Go

· FOD barriers on all open lines and tubes when not in work 

· FOD barriers on all electrical connectors when not in work 

· No food or drinks in area.  Water is acceptable. 

· FOD barriers on inlets and vents when not in work 

· Identify the area with clearly visible markings 

· FOD Critical Area:  Areas which contain an aircraft major assembly or in which the assembly /disassembly of engines or critical components occur, or a Flight Line.  Any area where flight hardware is in place and exposure to foreign objects would potentially cause a system or product failure due to deterioration, malfunction or damage
· FOD Critical  Area controls:
· Clean-As-You-Go

· FOD barriers on all open lines and tubes when not in work 

· FOD barriers on all electrical connectors when not in work 

· No food or drinks in area.  Water is acceptable. 

· FOD barriers on inlets and vents when not in work 
· Identify the area with clearly visible markings and controlled entry/exit point 
· Remove items in pockets above the waist, with the exception of pockets that seal, before contact with the aircraft 
· Inventory loose items on belt as a tool (cell phone, pager, etc.) before contact with the aircraft  

· FOD Walk or Sweep:  A physical inspection and cleaning of an area either in the shop or on the tarmac around the hanger, flight line areas, helipads, taxi ways or runways and the areas adjacent to them.
· Focal Point:  The designated Foreign Object Damage Prevention Focal Point(s)/designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) are designers, administrators and responsible parties of a well designed FOD Prevention Program.
· Focal Point of Contact:   Controls the designated work area FOD prevention program at the shop, field and flight line levels reporting to the Focal Points.
· FOD Barriers:  Devices to prevent the entry of foreign debris or material entering any aircraft, component or assembly or other damage.  Examples are edge protectors, plus, caps, protective covers, and anti-static materials used to protect openings or components in the aircraft, lines, engines, electronic components, electrical connectors and etc.
· FOD Cans, receptacles and containers:  Designated devices to receive FOD in the shop or operational areas.
· FOD Work Bags:  A closeable container carried by or on an individual for storage of FOD developed during maintenance or manufacturing (such as cotter key ends, lock wire, tags and etc.) until such time as the individual leaves the area to dispose of it.
· FOD Personal equipment bags:  A container for an individual to place any personal items such as jewelry, pens, pencils, slide rules, earrings, necklaces, rings, watches, badges, cell phones, sun glasses, pins or other items which might become FOD while working in a FOD Sensitive or Critical area.
· Clean-As-You-Go: 
· Clean the immediate area when work cannot continue.

· Clean the immediate area when work debris has the potential to migrate to an out of sight or inaccessible area and cause damage and/or give the appearance of poor workmanship.

· Clean the immediate area after work is completed and prior to inspection.

· Clean at the end of each shift.

· If you drop something or hear something drop - pick it up!

· Consumables:  Supplies provided to workers that are expendable. Examples are:

· Issued apparel

· Safety glasses

· Glue, paint, sealant

· Rags

· Sandpaper, brushes, applicators

· Stock items such as rivets, washers, fasteners and other hardware.

· Chit system:  A means of controlling tool or parts using assigned identification numbers to individuals. There are several methods of using the chit system.

· Each individual must sign a chit for each tool or part taken.  This chit is then kept at the selected control point for inventory.

· Each individual must sign his name or number to a check out sheet located on each tool hook

· Each individual is given “X” number of metal or plastic tags/disks with his name or number on them.  He must place one of these on the hook or in the cutout for each tool he takes.  If the technician borrows a tool from another individual then he/she must also give that person a chit. At the end of the shift or aircraft movement the technician must account for all of their “X” number of chits.  Each of these Chits has the potential to become FOD so the technician must carefully control them.
· Tool Identification systems:  All tools, personal and company owned must be properly marked for accountability and inventory.  There are numerous permanent methods of marking that must be clear.

· Vibro etching, laser engraving or electric arc marking.  Care must be taken so as not to weaken the tool or to make a raised abrasive surface that could damage components.

· Tags:  These may be bonded or attached by lanyards or rings.  Caution must be taken that these tags or attachments do not become loose FOD.

· Sensors:  The use of FRID tags is becoming easier and more economical and has the advantage of being used to find the “misplaced tool” in confined areas.  This system provides quick inventory in and out of tools

· Bar Codes:  Also provides quick inventory in and out of tools

· Color codes:  Provides quick identification but is limited in usability.

· Tool Condition:   Tools themselves can the cause of FOD due to being dirty, worn or damaged.  All tools should be inspected before use for cleanliness, condition and wear.  Chrome flaking off of tools is often a cause of FOD.  Worn tools may damage a part while in use.
· Tote Tray/Tool bag:  A device for storing/carrying/transporting tools or equipment in a secure manner.
· Tool Pockets:  An organized pouch for carrying specific tools that is easily inventoried.
· Electronic Tool Control/Accountability system:  A method of tool controls by linking each tool checked out to an individual’s unique identifier, typically a badge with bar codes or a magnetic strip.  This is also commonly used in manufacturing areas using automated tool dispensing units (vending machines).
· Consolidated Tool Kits: (also known as: CTK) A tool container or box with only the specific tools needed for specified tasks.  Some kits are inventoried out and back in to the tool crib/storage area.  In some kits each tool has a specific location provided and either shadow boxed or in a foam cutout for quick inventory.
· Tool Inventory Sheets/Logs:  Written or computerized inventories of all tools entering a FOD Sensitive or Critical Area.  All inventories must be reconciled at the end of each shift or release of an aircraft.
· Sponge Count/Everything gets counted:  All items going into or out of a FOD Sensitive or Critical area gets counted.  A formal inventory is kept.  Similar to the surgical operating room, nothing gets left where it should not be.
· Shadowbox/Shadow board:  A tool box or storage board with specific, marked locations for each tool so that a missing tool will be readily noticeable.

· Tether:   A lanyard of sufficient strength (wire, rope, cable, etc.) attached to the tool/equipment and to the user or fixed secure object. The tether should be minimum length to preclude damage from tethered tool "free swing." NOTE: A tether device, if not regularly examined may itself be the FO. Fraying of the tether material and the hardware (rings, snaps, etc.) can all become FOD.
· Six Sigma:  A comprehensive and proven set of tools and techniques applied in a consistent, systemic fashion to enable to better solve problems and optimize processes in all functional areas. The main focal points of Six Sigma are:

· Waste Elimination primarily through Lean principles and tools, 

· Variation Reduction through traditional DMAIC tools (Define, Measure, Analyze, Improve, Control), and 

· Growth and Innovation using the tools and principles of DFSS (Design 
for Six Sigma). 

· Lean Manufacturing:  Lean manufacturing is the production of goods using less of everything compared to mass production: less human effort, less manufacturing space, less investment in tools, and less engineering time to develop a new product.
· 5S:  The Japanese mnemonic based process for housekeeping and organizing for efficiency.  5S is a philosophy and a way of organizing and managing the workspace by eliminating waste.
· Sort
· Straighten

· Shine

· Standardize
· Sustain 

* Some organizations use 6S with the 6th S being Safety.

3.0
FOD Program Controls and Implementation



For an FOD Prevention program to be effective, it must be planned, implemented and continuously improved.
Basic Elements:
1. FOD Prevention Training.

2. Early design consideration for FOD prevention, resistance to damage, foreign object entrapment, etc.
3. Assembly sequencing and maintenance/manufacturing techniques that include proper care and use of assembly/maintenance equipment and parts protective devices.

4. Handling of material.

5. Housekeeping.

6. Control of tools and personal items.

7. Control of hardware/consumables.

8. Measuring techniques for analysis, trending, and feedback.

9. Incident investigation/reporting, "Lessons learned."

10. Control of hazardous material.

11. Access controls.

12. Awareness/Employee Feedback.
13.  Self-Verification Audits

Preventive Practices:
1. Follow procedures.
2. Practice good housekeeping, "Clean-As-You-Go."

3. Account for all tools, hardware and equipment at specific intervals.

4. Use x-ray, borescope, and other state-of-the-art equipment to inspect inaccessible areas.

5. Provide worker awareness to FOD causes.

6. Establish designated storage areas for ladders, hoses, tool boxes and other work aids.

7. Industry feedback through lessons learned and benchmarking. Some agencies provide visual inspections upon job completion by designated "inspectors."

8. Personnel should be required to have completed FOD training before being given access to designated areas where FOD may occur.

3.1
Assignment of Responsibilities and Focal Points
FOCAL POINT

The designated Foreign Object Damage Prevention Focal Point(s)/designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) should develop and implement plans and programs to prevent hardware damage during associated design, manufacturing, assembly, test, acceptance, packaging, handling, storage, transporting, maintenance, flight line, and launch operations. 
The focal point(s) or designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) should be appointed by the chief operating official and have sufficient authority and organizational freedom to identify and implement FOD preventive measures whenever and wherever required.

FOCAL POINT:  Designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) Roles & Responsibilities
1. Develop plans and programs to prevent FOD incidents and foreign object damage.

2. Review and assess the FOD prevention program and make necessary revisions.

3. Conduct scheduled audits of work areas to assess effectiveness of the FOD prevention program.

4. Conduct unscheduled audits of FOD Critical and FOD Sensitive Areas and report findings to Manufacturing/Maintenance supervisors and their managers.

5. Assure implementation of corrective actions for FOD prevention throughout the organization.

6. Require investigations and studies by other organizations necessary to define preventive measures which should result in elimination of potential FOD hazards. 
7. Assure that FOD incidents are thoroughly investigated and that incident reports are completed as applicable.

8. Assure that causes of FOD incidents are thoroughly analyzed to define essential corrective measures.  Identify FOD problem areas by using trend analysis and provide corrective action to prevent recurrence.
9. Notify affected organizations and personnel of unique FOD prevention requirements.

10. Develop techniques and assign responsibilities for publication of special FOD prevention instructions.

11. Review results of the FOD incident investigations and evaluate adequacy of corrective actions.

12. Evaluate the amount and kind of foreign objects found and how they were found.

13. Review and approve FOD prevention training curricula, designate training personnel, and assure that personnel receive required training.

14. Assure that written procedures provide for adequate records attesting to the current status and adequacy of the FOD prevention program.

FOCAL POINT of Contact:  Designated Local FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) Roles & Responsibilities
1. Report all FOD related issues to designated Foreign Object Damage Prevention Focal Point(s)/designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) and keep them informed on all related FOD issues.

2. Conduct unscheduled audits of FOD Critical and FOD Sensitive areas and report findings to Manufacturing/Maintenance supervisors and their managers.

3. Follow up on FOD incidents and recommend corrective action as required.

4. Review results of the FOD incident investigation and evaluate adequacy of the corrective actions.

5. Conduct FOD Prevention training as needed.

6. Post metrics on FOD Awareness Boards throughout the Manufacturing/Maintenance areas.

FOCAL POINT of Contact:    Manufacturing/Maintenance Managers/Supervisors Roles & Responsibilities
1. Ensure all area FOD and Tool Control procedures are followed as applicable. 
2. Investigate and document root cause for Manufacturing/Maintenance generated FOD incidents. 
3. Implement corrective action to prevent future occurrences for Manufacturing/Maintenance generated FOD incidents. 
4. Communicate area FOD and Tool Control needs to proper manager or FOD coordinator. 
5. Ensure employee FOD Prevention training is current and does not lapse.  

6. All Manufacturing/Maintenance supervisors in FOD Critical Areas will perform daily self-verification audits to include:
A. Employees personal attire and items

B. FOD in tool bag

C. Tool chits missing

D. Tool bag inventory list not reflecting contents of tool bag

E. Tools not identified

F. Tools and/or items not logged in at entry control point

G. FOD found around aircraft
H. FOD found in aircraft
I. Unacceptable housekeeping

FOCAL POINT of Contact:   Quality Control Managers/Supervisors Roles & Responsibilities
1. Perform regular inspections of work and line stock areas as required.

2. Return back logged operations to Manufacturing/Maintenance when determined operation is not FOD free.

3. Properly report all FOD and Tool noncompliance. 

4. Investigate and document root cause for quality generated FOD incidents. 

5. Implement corrective action to prevent future occurrences for quality generated FOD incidents. 

6. Perform area close out inspection and close FOD reports prior to transferring aircraft/assemblies to next Manufacturing/Maintenance area.
3.2
Compliance Measurements
The operational target in any FOD Prevention Program should always be "zero" to enable visibility to problem areas and trends, provide management and workers with inspection results, incident/mishap reports, and feedback of progress. Methods providing this information are:

1. Visibility Charts - statistical graphics derived from audit or incident data. Usually provided on an isochronic schedule, i.e., weekly or monthly.

2. Trend Analysis - Where have you been? Where are you going?

3. Report Card - a checklist of areas routinely inspected that shows specific problem areas.

4. Performance Review - a review of worker conformance to standards or expectations.
5. Customer comments, concerns, or complaints.

Workers need specific information about what is wrong before they can be expected to improve processes. Let them know when they're doing well or when they're not. Feedback is vital to process improvement.

3.3
Records of Compliance 

The designated Foreign Object Damage Prevention Focal Point(s)/designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s) should develop and implement plans and programs to compile records of training, inspections and any FOD related incidents.  These shall be maintained for a period as determined by the designated Foreign Object Damage Prevention Focal Point(s)/designated FOD Officer/Manager(s)/FOD Prevention Program Administrator(s).

The records will be used as needed for safety and cost analysis and for the purposed of prevention and trend analysis
3.4
Training 

The primary objective of a FOD prevention training program is to increase employee awareness to the causes and effects of FOD, promote active involvement through specific techniques, and stress good work habits through work disciplines.

A FOD prevention training program for employees associated with design, development, Manufacturing/Maintenance, assembly, test, operations, repair, modification, refurbishment, and maintenance is required as part of initial job orientation and on a continuing basis.

Training subjects include:

1. Proper storage, shipping and handling of material, components, and equipment.

2. Techniques to control debris.

3. Housekeeping.

4. Cleaning and inspection of components and assemblies.

5. Accountability/control of tools and hardware.

6. Control of personal items, equipment and consumables.

7. Care and protection of end items.

8. Quality Workmanship ("Clean-As-You-Go," Inspection).

9. Flight line, taxiway and ramp control methods.

10. How to report FOD incidents or potential incidents.

3.5
Housekeeping 

Maintenance, Manufacturing/Maintenance and operational areas must remain clean. Employees should be informed that housekeeping is a part of their job and they will be graded on their performance. Incorporate "Clean-As-You-Go" as a required work ethic to prevent debris from migrating into flight hardware:

1. Ensure that all production, maintenance and test areas meet "good housekeeping" standards that enhance foreign object elimination.  This includes sweeping and vacuuming production areas as well as a regular schedule for sweeping ramp areas.

2. Assure that taxiways, runways, and flight decks are free of foreign objects that may cause damage.

3. Ensure that grounds and surfaces on which aerospace vehicles and ground support equipment are operated and maintained are free of objects that could cause damage due to ingestion of foreign object or propeller exhaust, jet exhaust, and tilt-rotor downwash blast effects.

4. Establish and maintain safe taxi distances between aircraft to minimize the danger of debris being moved by the propeller exhaust, jet exhaust and tilt-rotor downwash blast.

5. Ensure prior to the occupation of newly constructed aircraft facilities that all construction debris (including overhead welding slag) is removed as a foreign object elimination measure.

6. In the refurbishment or maintenance of existing airfield facilities or construction of new facilities, assure that all construction debris is removed at the end of each task or at the end of each shift. This requirement should be entered into contractual agreements.

7. Insure that the practice of Clean-As-You-Go is practiced by all employees in all areas and functions of the company.  This includes: 
A. The practice of removing generated debris from the aircraft, component or assembly at frequent intervals as work progresses to prevent the accumulation of foreign objects

B. Clean the immediate area when work cannot continue

C. Clean the immediate area when work debris has the potential to migrate to an out of sight or inaccessible area and cause damage and/or give the appearance of poor workmanship

D. Employees will assure all foreign objects are removed at completion of a task, before the next planned operation or inspection point and prior to work stoppage at the end of shift or delay

3.6
Parts Protection and Materials handling 

A well-established plan for material handling and parts protection can eliminate many potential FOD hazards. First, identify the specifics such as sensitive parts, assemblies, surfaces, areas, etc. Then, sequence events for packaging, handling, shipping and storage, and finally, evaluate cleanliness and care requirements.

Control Techniques:
1. Al] employees should be trained to assure compliance with packaging, handling, shipping and storage requirements.

2. Materials and accessories used in the packaging, handling, shipping and storage which have intimate contact with the part or assembly should be clean and free of contamination.

3. Parts and assemblies shall be packaged in a manner that will preclude any chance of one item making contact with another during normal handling operations.

4. Protective and packaging materials shall be chosen based on their ability to adequately resist penetration by tearing, parting or piercing from forces either external or internal during normal handling operations.

5. Specific instructions for packaging/unpackaging/handling shall be established
6. Protective devices (edge protectors, cam, plugs, covers, filters, rub strips) shall be clean and MUST BE secured to prevent accidental damage. Once installed, unauthorized removal of protective devices is prohibited. Removal should be authorized only through assembly or maintenance planning paperwork.
7. Particular care must be taken with items that are subject to damage by Electrostatic Discharge (ESD).  ESD can be considered FOD damage.  The use of proper handling, grounding controls and devices and proper ESD protective packaging. 
8. Consideration should be given to the visibility/detection of material used for protection so that the material in itself doesn't become FOD. Consideration should include:

A. Color of packaging or protective devices so they don't appear to be a part of what they are protecting.

B.  Streamers for removal for critical items.

Material Characteristics:
1. Materials should be compatible with the environmental and physical stresses expected to be encountered during product service.

2. Static sensitive devices shall be properly protected to avoid damage. Materials that are used to protect electro-explosive devices and sensitive electronic components should be kept clean, covered, and stored away from ordinary nonstatic safe materials.

Condition:
Visually inspect all packaging, handling, shipping and storage containers for the following:

1. Nicks, dents, holes, abrasions, scratches, burns, etc., which may be detrimental to the function and integrity of the part or assembly.

2. Grease, preservatives, corrosion products, weld slag, shop and other dirt, and other materials foreign to the item.
3. FOD also shows up as dirt, grime, debris, metal shavings or filings

4. When you come across a container that needs to be cleaned, Identify it as “ Need to be Cleaned” or clean it immediately

3.7
Tool Control 

The primary objective of a positive tool control program is to eliminate accidents/incidents and loss of life or equipment due to tool FOD.

There are numerous methods to facilitate accountability of tools (screwdriver, torque wrench, rivet gun, air hammer, clecos, etc.).  These include but are not limited to the use of tool inventory lists, shadow boards, shadowboxing, bar coding, special canvas layouts with tool pockets, tool counters, chit system, tool tags, or consolidated tool kits. Unique control methods should be implemented for special tools used in checkout, test and operational environments.

Tools/equipment should be tethered* or suitably restrained to the user in areas around structural work stands or any other locations where a dropped article could result in damage to flight hardware, injury to personnel, or where difficulty in retrieval would result if the tool were dropped. * NOTE: A tether device, if not regularly examined, may itself be the FO. Fraying of the tether material and the hardware (rings, snaps, etc.) can all become FOD.

All loose tools should be carried and stored in a tote tray, soft tool bag or other suitable spill- proof container and not be placed in a manner that would cause damage to flight hardware or injury to personnel.
Inventory all tools used in the area at the beginning/end of shift 

All tools used in the area will be marked to identify source or origin

Broken tools or tools missing pieces will be reported in the FOD reporting system as Lost Tools.
Minimum Tool Controls for Area

FOD Awareness area controls:

· None
FOD Sensitive area controls:

· Inventory all tools used in the area at the beginning/end of shift 

· All tools used in the area will be marked to identify source or origin  

FOD Critical area controls:

· Inventory all tools used in the area at the beginning/end of shift 

· All tools used in the area will be marked to identify source or origin  

· Inventory tools and consumables before going onto the aircraft and after leaving the aircraft 

· If employee leaves the aircraft for a period longer than 30 minutes, tools and consumables must be inventoried and taken off the aircraft

· When an employee completes work on one aircraft and moves to another aircraft, tools and consumables will be inventoried prior to working on subsequent aircraft 
3.8
Hardware Control and accountability 

The primary objective of hardware accountability is to assure control of loose hardware and parts.
There are many effective methods that can be established for control of hardware (nuts, bolts, screws, cotter pins, rivets, clecos, etc.):
· "Clean-As-You-Go."

· Kit hardware by task.

· FO containers should be placed in key locations within the work area and at entry and exit points.
· Removal/installation paperwork to track loose parts.

· Furnish and specify tote trays.

· Covered spring-loaded containers

Minimum Tool Controls for Area

FOD Awareness area controls:

· None
FOD Sensitive area controls:

· Hardware will be  segregated and identified 

· Hardware taken onto the assembly will be stored in a covered container 

· Any hardware removed from the assembly that cannot be retained must be completely removed from the assembly
FOD Critical area controls:

· Hardware will be segregated and identified  

· Hardware taken onto the aircraft will be stored in a covered container with clearly marked part number and quantity 

· Any hardware removed from the aircraft that cannot be retained must be completely  removed from the aircraft

3.9
Lost items 

Proper reporting of lost/found tools, hardware or other items is essential in a robust FOD Prevention Program.   Any time an item is lost during an assembly, manufacturing or maintenance task, cease activity in the affected area and initiate a search for the item. Continue this search until the item is found or adequate assurances are made that the item is not contained in the aerospace vehicle or assembly. Searching for such items may require depaneling or nondestructive inspections, including borescope and/or x-ray. If an item cannot be located after a search has been completed, annotate applicable forms with a description of the item and search procedure followed. 
Employees should be aware that proper reporting of lost tools, hardware, or other items will not result in disciplinary action.  

Failure to report or concealing a lost tool, lost FO, found tool or found FO to the Manufacturing/ Maintenance supervisor, is grounds for disciplinary action up to and including dismissal
3.10
Hazardous Materials

Management of hazardous waste materials is important in the prevention of FOD. Disposition of hazardous waste materials is dependent upon the commodity discarded. Consult federal, state and local Hazardous Material Procedures for disposal specifics.
3.11
FOD Critical Areas & Access control

When physical entry is required into flight hardware, such as crew compartment, engine intake, exhaust, fuel tank areas, etc., personnel should remove all loose objects, badges, jewelry, etc., from clothing. Pocket less or closed zippered pocket coveralls should be worn to preclude foreign objects dropping from pockets onto a FOD critical area.

· FOD Critical  Area controls:

· Clean-As-You-Go

· FOD barriers on all open lines and tubes when not in work 

· FOD barriers on all electrical connectors when not in work 

· No food or drinks in area.  Water is acceptable. 

· FOD barriers on inlets and vents when not in work 

· Identify the area with clearly visible markings and controlled entry/exit point 

· Remove items in pockets above the waist, with the exception of pockets that seal, before contact with the aircraft 

· Inventory loose items on belt as a tool (cell phone, pager, etc.) before contact with the aircraft  
4.0
Assembly and shop operations

Plan and sequence maintenance/manufacturing tasks to preclude foreign object damage and entrapment of debris or contamination. Documents should contain necessary processes and procedures for controlling and removal of contamination and debris during fabrication and assembly operations. As applicable, the following should be included in work instructions:

1. Practice ‘Clean as you go”.

2. Upon completion of final machining operation, clean or flush the machined component to assure that it is free of debris, and immediately cap or seal exposed openings to deny foreign object entry.

3. Adequately protect hardware and equipment from splatter accumulation during brazing, soldering, welding and like operations.

4. Inspect components and equipment for damage prior to installation and repair as necessary. Always ensure part integrity before installation.

5. Verify required protective devices (dust covers, temporary seals, cushioning, etc.) are present and properly installed. Items with protective devices missing are to be inspected for FOD, cleaned if necessary and protective devices installed.

6. After fluid and pneumatic system lines and tubing are cut and deburred, assure thorough cleaning and cap ends of lines.

7. Inspect for and remove extraneous material as part of the assembly step, conduct a foreign object inspection and remove debris.

8. Inspect production tooling (jigs, fixtures, handling equipment, etc.) to assure it is clean, undamaged and free of foreign material prior to installation and build-up of components or assemblies. Exercise this same care for work stands, ladders, special test equipment, etc., which must be placed on, in, or around production hardware to accomplish specific tasks.

9. Protect products by using POD barriers, foam pads, covers, etc. For instance, cover composites on the wings and place pads between a tool and the aircraft/assembly. Always protect sensitive areas and potential FOD entrapments (engine, open fuel line, harnesses, etc.)

5.0
Test Cell & Special Shops Environment

When products are in a test cell environment, FOD prevention procedures should include, but are not limited to, the following:

1. Practice ‘Clean as you go”.

2. Assure that adequate preventive maintenance is performed on the test facility.

3. Inspect the test cell and facility equipment for deterioration or damage and assure that deficiencies which present a FOD hazard are corrected prior to test cell operations.

4. Inspect the area before introduction of the test article to the test environment to be sure that it is clean, tools are secured, fixtures, dollies and special test equipment are properly prepared and secured, and that required protective devices (engine inlet screens, covers for engine components and instruments, etc.) are on hand, clean and undamaged.

5. Visually inspect the test article before it is placed in the test cell, removal of loose objects and installation of the necessary protective devices.

6. Ensure test cell equipment, tools and accessories are maintained and used in a manner to protect test article from damage or contamination through tool abuse or in-use failure (chipping, cracking, peeling, fraying, etc.).

7. Prior to start, visually inspect engine intake/exhaust areas for potential FOD and rotate the engine through sufficient revolutions to ascertain if there is unusual noise or binding condition. Instrumentation lines, hoses and wires should be taped or clamped to eliminate vibratory failure. Use of lock wire or cotter pins for this purpose is prohibited.

8. 7. Upon completion of each test article run and prior to removal from the test cell, inspect test article for presence of FOD and install protective covers.

6.0
Flight Line Operations 
Flight Operation Procedures:  

1. All Flight line, Helipads, Heliports and service areas will be designated FOD Critical

2. Insure that all Flight line, Helipads, Heliports and hangar areas are clean and orderly using housekeeping and clean as you go procedures.

3. All tools, test equipment and hardware will be inventoried and documented each time such tools are taken on and off aircraft

4. Employees will not have pins on hats, jackets or clothing while working in flight areas

5. Engine intake covers will be installed at the end of the flying day or while maintenance is being performed

6. Aircraft will have intake covers installed at all times other than during flight operations

7. Blade weights and other hardware will be in self-contained containers when taken on aircraft

8. Engine inlet FOD inspections will be accomplished as part of the daily and preflight inspections

9. Ground crew/pilots will perform FOD walk prior to starting engines

10. Support equipment parked on the flight line will be FOD Free at all times

11. Ensure all tools/equipment is accounted for prior to all ground run and launch activities

7.0
Field and Flight line facility operation
Field and Flight line facility operation may primarily involve scheduled modifications, inspection, care and maintenance of ramps, structures, runways, and taxiways. A comprehensive, scheduled maintenance system using sweepers, magnets on vehicles and frequent inspections will provide some confidence, but additionally, special considerations may include:

1. Tarmac repair methods/materials and frequency of inspections.

2. Vehicular traffic patterns and controls; i.e., all vehicles should be driven on clean, paved surfaces when possible. If a vehicle must be driven on an unpaved surface, the operator should check the vehicle tires for foreign objects immediately after returning to the pavement.

3. Support equipment cleanliness - items used in and around aircraft must be FOD free and should be inspected prior to movement.
4. All flight line, taxiways and runways will use sweepers to ensure FOD free areas

5. Sweeper effectiveness - just because a sweeper is used, does not mean it is effective.  Periodically check sweeper routes and speed to assure
cleanliness. Magnetic bars may be installed on the ramp sweepers to pick up metal objects. These bars should be checked frequently for proper adjustment. Sweeper brushes made with metal bristles or spines should not be used.

6. Attendants, flight line workers and contractors should be briefed and continually reminded of expectations related to foreign object damage and control.

7. A flight line traffic plan depicting routes to be used by all approved vehicles requiring access to buildings on or around the flight line should be developed and posted.

8. Routine inspection of areas used by contractors, tenants, concessionaires for staging equipment, load/off-load, operations, etc.

9. Establish FOD control procedures for all personnel, vehicles, equipment and special events having access to the airport operations area.

10. Include FOD prevention considerations in the design, contracting award, and construction management for all airfield projects.

8.0
Reporting and Investigations

All incidents of actual or potential FOD should be reported and investigated. When a FOD incident occurs, operations should immediately cease and an investigation initiated to determine the cause. Cause and corrective action should be attained in a timely manner to preclude similar occurrences from happening in the future - "lessons learned." Cause may be determined by visual observation, forensic analysis, or by location of the object.

A "near mishap" is one where FOD incidents would have occurred had the event remained undetected. Documenting near mishap incidents and sharing them with workers is an important part of feedback, awareness and "lessons learned

A foreign object or tool found during an inspection, audit or abandoned within a FOD Sensitive/Critical area will be documented using the FOD Reporting System.   When in doubt, Quality will make final determination whether a found item is considered a foreign object or tool.

A FOD incident report format should include the following:

· Date

· Part name (nomenclature)

· Type and/or model

· Part serial number

· Part location

· When discovered

· Who discovered

· How discovered

· Narrative description of FO/FOD

· when analyzed who analyzed how analyzed

· Root Cause

· Corrective action

· Reported by

If FOD incident is discovered after flight operations the report should additionally include:
· Ground/flight maneuvers performed

· Taxi route

· Airports involved

· Aircrew contact phone number

· Time/sequence of events

· Weather/environment

· Abnormal operations

These reports should be directed to the FOD Focal Point who should perform tracking and trending analysis. The focal point should also assure all affected personnel are aware of all potential (near mishap)/actual FOD reports which will facilitate feedback ("lessons learned").

When an incident occurs, check contractual requirements and notify the appropriate representative as applicable.

Where a foreign object exists but cannot be eliminated, found or effectively sealed, identify, document and record all significant search activity in the appropriate aircraft paperwork.

9.0 
Resources:  Some current resources for FOD control items and 

Information you can use.
9.1
FOD Control products, manuals, posters & materials you can buy:

The F.O.D. Control Corporation is an outstanding source for FOD program manuals, posters and training supplies and FOD control products.

http://www.fodcontrol.com/
The F.O.D. Control Corporation
8987 East Tanque Verde Road
Building 309 - Mail Stop #360
Tucson, Arizona USA 85749-9399 
Toll Free + 800-HALTFOD (800-425-8363)
or + (520) 760-7732
Fax  + (520) 760-7734 
info@fodcontrol.com
[image: image2.png]



Estex Manufacturing Company product line of FOD control products and safety equipment:
Estex Manufacturing Company
Where Ideas Become Solutions
Estex Manufacturing
402 East Broad St
P.O. Box 368
Fairburn, GA. 30213
Phone: 800-749-1224
Fax: 770-964-7534
www.estexmfg.com
Bill Haas
Regional Vice-President
Phone: 770.964.3322
Fax: 770.964.7534

bill@estexmfg.com 


9.2
Tool companies that provide tool control items for the shop and tool box.
Snap-on
Phone: 262-656-5200
Web: www.snapon.com 

Matco Tools
Phone: 330-929-4949
Web: www.matcotool.com 

Lista International
Phone: 508-429-1350
Web: www.listaintl.com 

Stanley Proto
Phone: 800-800-8665
Web: www.stanleyproto.com>hcom
THE 5S STORE
PO Box 834
Pepperell, MA 01463

http://www.the5sstore.com/index.html
Tel:  978-842-4610
Fax: 978-842-4633

CustomerService@the5sstore.com
Sales@the5sstore.com
SPENRO Kitting Services
1517 West N. Carrier Pkwy
Suite 120
Grand Prairie, TX  75050
 

Phone: 972-988-6161
Phone: 800-346-1959
Fax: 972-647-1072

http://www.spenro.com/about-us-i-1.html

Email: donna@spenro.com
http://fodkittingservices.com/
9.3
Links to articles on FOD control as of: 10 October 2007

http://www.nafpi.com/  The National Aerospace FOD Prevention, Inc. is the 


driver for aerospace FOD control and prevention and a major source of

 information.
http://www.fodnews.com/

http://www.ncatt.org/foe-info.htm

http://www.birdstrike.org/
www.aviationtoday.com/am/categories/military/647.html

http://www.wassco.com/kise.html
http://www.faa.gov/airports_airtraffic/airports/resources/advisory_circulars/media/150-5380-5B/150_5380_5b.PDF
 

Appendixes:  
A-1

FOD Prevention Program Organization Considerations

Recommend a VP-level production or quality employee serve as the FOD Focal with responsibilities to guide Foreign Object Debris/Damage (FOD) policy decisions, ensure effectiveness of corrective actions, and encourage positive FOD prevention efforts:

· Develop plans and programs to prevent FOD incidents and foreign object damage. 

· Review and assess the FOD prevention program and make necessary revisions as required.
· Manage relations with customer keeping them informed of FOD issues and soliciting Voice of the Customer for opportunities for improvement.

· Review and approve FOD prevention training curriculum and designate training personnel and assure that personnel receive required training.

· Designate FOD areas within the facility.  

Recommend a full-time FOD Coordinator position report to the FOD Focal with responsibilities to deploy and sustain effective FOD Prevention plans by partnering with leadership:
· Report all FOD related issues to the FOD Focal and keep them informed on all related FOD issues.
· Conduct unscheduled audits of FOD designated areas and report findings to production supervisors and their managers.

· Assure that FOD incidents are thoroughly investigated and that incident reports are complete.

· Assure that causes of FOD incidents are analyzed to define root cause and corrective measures.

· Identify FOD problem areas by use of trend analysis and provide corrective action to prevent recurrence.
· Close FOD & Tool reports once adequate root cause / corrective action is performed.
· Facilitate the FOD Employee Council meetings and provide feedback to leadership.

· Prepare FOD & Tool Control briefing materials and present to the FOD Steering Committee.

· Represent the FOD Prevention Program in all Corrective Action Board (CAB) level meetings where FOD & Tool Control issues are addressed.

· Conduct FOD Prevention training as needed.

· Post metrics on FOD Awareness Boards throughout the facility.
A typical day in the life of the FOD Coordinator:

Weekly

· Spend 1-2 hours in assigned areas to observe compliance to FOD prevention procedures, point out any noncompliance and correct on the spot, address any questions about the processes or systems and assure that causes of FOD incidents are analyzed to define root cause and corrective measures.  

· Represent the FOD Prevention Program in all Corrective Action Board (CAB) level meetings where FOD & Tool Control issues are addressed.

· Assure that FOD incidents are thoroughly investigated and that incident reports are complete.
· Close FOD & Tool reports once adequate root cause / corrective action is performed.

· Review Self Verification Audit findings and ensure audits are being documented in a timely manner.

Monthly

· Identify FOD problem areas by use of trend analysis and recommend corrective action to prevent recurrence. 

· Conduct random audits in FOD areas (est. 30 minutes per audit).
· Prepare FOD & Tool Control briefing materials and present to the FOD Steering Committee. 

· Post metrics on FOD Awareness Boards throughout the facility.

· Facilitate the FOD Employee Council.

As Required

· Conduct FOD Prevention training.
FOD Employee Council 
The FOD Employee Council serves an important role in the effectiveness of the FOD & Tool Control program. The purpose of the Council is to generate ideas to improve methods in FOD prevention and tool control and ensure compliance with company policies and procedures – who better to provide these ideas than the folks who work in the environment day-to-day and have to live with the solution?  

The FOD Employee Council is the voice of the floor and can help the FOD prevention program:
· Highlight floor level concerns with FOD & Tool Control processes and procedures (or lack of) 
· Identify root cause of lost/found FOD & Tools and potential solutions 
· Increase awareness of FOD & Tool Control at the floor level 
Select a representative group of employees who “shoot straight”, are vocal and known for bringing creative solutions to the table.  

You may wish to start off with bi-weekly sessions and move to monthly once you gain some momentum.  Suggested topics for the first couple of sessions:

Develop a Team Charter

Review training curriculum for relevancy and completeness

Brainstorm FOD prevention techniques using a Cause & Effect matrix

Provide guidance on whether/how to implement Work Area Control Plans 

Provide feedback on implementation of FOD Housekeeping Zones 

Monthly Operating Review

Include FOD as an agenda item to review the following –

· Positive/Negative Trends based on metrics – follow-up on corrective actions (who/by when)

· Corrective Actions issued that month and status on corrective actions (who/by when) – and sustaining

· Recognition of behaviors we wish to reinforce 

· Random FOD Audits – summarize findings and report them out each month - as well as other internal or customer audits are scheduled, we will report the findings and corrective actions (who/by when)

· Risk Mitigation Plan – we don’t do this today, but we need to develop a Risk Assessment (Severity/Likelihood) and then report out on the mitigation strategies

· Help Needed!
2.0
FOD Prevention Program, FOD Awareness Campaign 


Suggestions
FOD Walks – management should participate as well as employees who are not otherwise assigned to the production area.   Hold a contest to see who collects the most FOD – judge by physical size or weight.  Bag the FOD and display on your FOD Awareness boards.  

Caution – do not let these walks take on the appearance of a social gathering – stand shoulder to shoulder, eyes directed downward and cover the perimeter.  Provide FOD containers for the participants.  No talking on cells phones and no bunching up of the crowd!  Invite your customer to walk with you.
Divide the work area into “Housekeeping Zones”. One or more employees are assigned to a zone and are responsible for end of shift clean-up.  Recommend you rotate the crew members through all the zones on a weekly basis so they eventually take ownership of the entire area.  This visibility ensures the employees are reminding one another to “clean-as-you-go” during the day and provides the individual accountability necessary to sustain good housekeeping practices.
Design a chart for daily/weekly FOD walks/Sweeps.  Post it and insure that all employees in the area participate in its use.
The Work Area Control Plan is a mechanism to allow you to customize the implementation of your FOD & Tool Control procedure by maintenance and refurbishment area – to account for unique differences in the nature of the work, the skill level of the crew, and the expectations of the customer.  The area foreman will collaborate with the crew (quality and the customer should be included) to identify the potential risk for foreign object damage to the product and document the area, people, tool and hardware controls specific to that area.
FOD Work Area Plan.  Controls and Risk Mitigation Plan

Area:
1. Clean as you Go

2. FOD Barriers on all open lines, tubes, electrical connectors and inlets and vents when not in work.

3. FOD Critical Area will be designated with approved signs, stanchions with chains and a controlled entry/exit point.

4. All visitors (Customers, Engineers, Marketing Personnel, out side vendors and etc.) are required to check in with the area supervisor or lead person prior to entry and log all items brought in/out of the FOD Critical Area in the visitor logbook.

5. FOD containers are to be emptied into proper trash receptacles at the end of each shift.  Trash cans shall be located outside of the FOD Critical Area.
6. Work tables and computers that reside in the FOD Critical Area will remain “FOD Free” at all times.

People: 
1. Stamp or sign off your work as you go and insure a FOD check is complete before presenting the work items to Quality control or your second mechanic/pilot as the inspector.
2. FOD Prevention Program Training will be an annual training requirement.

3. Breaks and lunch periods are to be taken in an assigned break area or the lunch room.

4. Employees are to be “Audit Ready” at all times and expected to know the FOD Prevention Program and specifics applicable to their job duties and to know how they use and manage all items taken into the FOD Critical Areas.

Tools: 
1. Tools used in the FOD Critical Areas will be accounted for by using tool counts, chits, shadow boxes, inventory sheets or other accepted system by management.

2. Tools used in the FOD Critical Areas will be identified by the owner with permanent markings.

3. Tool Boxes/tool trays/tool bags will be inventoried at the beginning and end of each shift.  Employees brining tools into the area will use an inventory list of all tools in and out.

4. Employees will notify management immediately when a tool or part is missing.

5. Tools and equipment left on the aircraft overnight will be recorded in a tool log.

Hardware:
1. Employees assigned to the area will control hardware and consumable items brought into the FOD Critical Areas by use of an inventory control list.

2. Hardware take into the FOD Critical Area will be stored in a covered container with the part numbers and quantity marked.

3. Take only the minimum amount of hardware to complete the task.

4. Employee will notify his supervisor immediately when hardware or a consumable is missing.

5. Any hardware removed from the assembly that cannot be retained must be completely removed from the assembly and accounted for by bagging and tagging it.

6. Identification tags must be installed on all items removed from the aircraft.
Position FOD Awareness bulletin boards in “high traffic” areas throughout the facility – at a minimum in the break room.  Bag and post FOD found during FOD Walks as well as other found items.  If/when you have metrics, post these.  Winning posters may be displayed here as well as posters you can order online from www.fodcontrol.com.

Hold a FOD Poster contest for employees and family members

 (Excerpt from the flyer used to promote a contest)

The purpose of the contest is to increase awareness of the potential damage to aircraft and support equipment and the danger to personnel caused by foreign objects.  

FOD can come in many different forms, and produce disastrous effects if not identified and corrected.  In severe cases, FOD can directly threaten safety of flight crews and integrity of the aircraft.  

Examples of FOD include a tool left behind on the aircraft, ball bearings left inside a hydraulic tube, adhesive tape left on a detail part, a cleaning rag left behind in the cabin, etc.

FOD prevention is an essential element in all activities and is the responsibility of every employee.  

The posters should address themes around Awareness, Prevention, and Compliance.
The top 6 posters in the 13+ age group will be displayed at all facilities on a rotational basis during the next six months.  Prizes will be awarded to the top 3 entrants in the 12 and under age group.
The FOD Employee Council can serve as the judging panel.
FOD Fighter articles in a newsletter

Publish brief “good news” stories highlighting outstanding FOD prevention techniques in the facility – at a minimum, quarterly.
Reward & Recognition program
Develop a rewards program to reinforce the behaviors we wish to sustain.  Ideas -

Award a monthly “traveling” trophy to the employee with the most significant FOD finding of that month.

Recognize the employee(s) who go 5 business days without any pre/post shift finds in their housekeeping zone.

Recognize employees for coming forward when a tool is missing.

Recognize crew with zero finds by Quality – the award gets better the more consecutive inspections with zero finds – you start all over once Quality finds something.

Request test pilots visit the floor to thank the employees for care in preventing FOD.
Highlight continuous improvements to your customer frequently – formally or informally, just do it!

A-3
FOD Program complete from an existing operator

The following pages are from a current FOD program from an organization actively involved with government and commercial helicopter Maintenance.  This is formatted so that it is may be easily copied and modified for your use in your organization.  This has an intense tool and hardware control program that may be too extensive for most organizations but is a good basis for you design your own.
Acronyms used in the Document:

ACO

Aircraft Contract Officer

AMM

Aviation Maintenance Manager

CAB

Corrective Action Board.

CTI

Certified Technical Inspector

DOO

Director of Operations

FCC

FOD Control Check

FOD

Foreign Object Debris/ Foreign Object Damage

GFR

Government Flight Representative

MOC

Maintenance Operational Check

MTF

Maintenance Test Flight

QAR

Quality Assurance Representative

QC

Quality Control

QCI

Quality Control Inspector

QCM

Quality Control Manager

1. 
GENERAL PROCEDURES
1.1 GROUND OPERATIONS PROCEDURES

The Company’s ground operations training program ensures that all personnel to include on-site contractors receive initial indoctrination and continuation training and that only trained; qualified, and/or certified personnel perform aircraft ground operations.  Personnel training records are maintained by the Human Resources Department in accordance with training procedures (document number to be determined). Human Resources monitors all training requirements using a matrix which identifies specific training tailored to each employee’s job.  The training matrix provides an up to date status of all employee qualification requirements and when they are due for recurring or certification training.  Training is conducted by maintenance foreman and selected instructors and documented on employee training records which are maintained in the Human Resources Department.

 

The Company’s ground operations procedures include selecting; training, testing and certification of personnel authorized to perform aircraft ground operations in all normal and emergency operations and are addressed in the remaining sections of this manual.

1.2 SPECIFIC GROUND OPERATIONS PROCEDURES

1.2.1 FOREIGN OBJECT DAMAGE PREVENTION PROGRAM 

· Purpose

The FOD Prevention Program utilizing NAS 412 guidance is planned, integrated, and developed in conjunction with our safety, quality, maintenance and flight operations functions.  It is designed to promote flight safety and prevent damage to aircraft, components and equipment undergoing maintenance, repair and overhaul.  FOD can be prevented through good housekeeping, professional maintenance practices and procedures, continual personnel training, effective investigation of FOD incidents and initiation of corrective action to prevent recurrence.

· Responsibilities.

· The appointed FOD officer is designated as the FOD prevention program focal point.  He is responsible for developing, revising, monitoring, reviewing, and assessing the FOD Prevention Program and investigating FOD incidents and evaluating preventive measures to prevent recurrence.

· The Director of Operations is responsible for implementing these procedures in daily maintenance, repair, overhaul, flight line and launch operations.

· The Material Logistics Manager is responsible for implementing FOD prevention procedures during storage, shipping and handling of material and components.

· The FOD Employee Council is made up of employees from all departments.  The council meets periodically and is responsible for generating ideas to improve methods in FOD prevention and tool control and ensure compliance with company policies and procedures

· FOD Prevention Training

· The primary objective of the FOD prevention training program is to increase employee awareness of the causes and effects of FOD and to promote active employee participation in eliminating causes during performance of daily work routines through good work habits and disciplines.

· New employees shall receive FOD prevention indoctrination training as part of their initial job orientation.  This training will be conducted and documented in accordance with training procedures (document number to be determined).

· Continuation training for all employees involved in repair, overhaul, refurbishment, acceptance, operation and maintenance, and quality assurance of aircraft will be conducted and documented in accordance with training procedures contained in (document number to be determined).

· FOD prevention training shall address the following:

· Proper storage, shipping, and handling of materials components, and equipment.

· Techniques to control debris.

· Cleanliness in work areas (housekeeping).

· Cleaning and inspection of components, assemblies and aircraft.

· Proper control, accountability and care of tools and hardware.

· Control of personal items, equipment, and consumables.

· Proper care and use of aircraft, component and equipment protective devices.

· Quality workmanship.

· Flight line, taxiway, and ramp control methods.

· How to report FOD incidents or potential incidents.

· Prevention of FOD During Storage and Handling.

· Receiving, Material Logistics personnel and Quality Control Inspectors perform receiving inspections on all material, and parts ordered in support of aircraft maintenance and refurbishment operations.  Initial receiving inspections are performed to ensure items were not damaged during shipping, that items are properly packaged and preserved to prevent damage or contamination during storage and handling, and that they are properly identified.

· Storage and handling.  Specific procedures for storage of all material and parts used in support of production operations are contained in operational procedures (document number to be determined).  These procedures provide for proper storage, identification, and preservation of all material awaiting issue to production aircraft.

· Control of Debris during Maintenance/Refurbishment Operations.

· All items, assemblies, and/or components subject to foreign object intrusion after removal from aircraft undergoing maintenance and refurbishment shall have all lines, fittings, ports or openings properly capped or covered.  Where required, these items will be preserved to prevent corrosion or deterioration.

· All removed items, assemblies, and/or components shall be properly tagged (manila tag) and stored on component stands or parts bins designed for each aircraft.  Items will be stored in such a manner as to prevent damage by physical contact or contamination.

· Visually inspect bins for FOD prevention or contamination and serviceability. 

· All removed, overhauled or new items, assemblies and/or components shall be inspected upon receipt and/or prior to installation for FOD and contamination.

· During reassembly and following maintenance actions, all areas to be enclosed shall be inspected for foreign objects prior to closure.  These inspections are imposed on the maintenance process through work instructions which require the employee, supervisor, and a quality control inspector to perform a FOD, tool and corrosion inspection check at the completion of each work task.  Compliance is documented by signature/stamp on each work instruction.

· Prevention of FOD during Flight Line Maintenance/Launch Operations.

· Maintenance personnel working in support of aircraft and engine operations shall:

· Keep the area clean and free of debris.

· Secure all loose objects both on the ramp and on all maintenance stands and support equipment.

· Report all potential FOD conditions to your immediate supervisor for further management action when such conditions cannot be corrected on the spot.
· Ensure panels, doors, etc… of adjacent aircraft are secure.

· Inspect all aircraft/equipment panels for loose and unserviceable fasteners.  Loose fasteners shall be replaced immediately.

· Inspect all open panel areas for foreign objects and remove all debris prior to panel reinstallation.

· Remove and secure all non-essential test equipment, maintenance stands, and vehicles from the areas around operating aircraft.

· Ensure engine inlet protective screens are installed and free of debris prior to engine run-up’s.

· Remove all loose items, i.e., pens, badges, etc. from clothing prior to maintenance or inspection of engine intake and exhaust areas.
· Ensure all tools are accounted for before engine run up or flight.

· Cease all activity any time an item(s) is lost during performance of a maintenance task and initiate a search for the item.  If the items are not located, initiate lost tool/item procedures.

· Flight crew personnel shall inspect for debris and FOD while performing preflight and post flight inspections in accordance with the operator’s manual prior to engine run-up and flight.  Run-up and hover areas shall be closely monitored by flight crews for loose and flying debris that could potentially cause FOD.

· Hardware Control and Accountability

· Reusable hardware such as nuts, bolts, screws, washers, clamps, etc. will be collected and placed in plastic bags upon removal from aircraft or components.

· Each bag will be attached to the component or will contain a tag that identifies the aircraft tail number and component that the hardware was removed from and will be sorted in designated aircraft parts bins.

· Unserviceable hardware will be discarded in FO containers immediately upon removal.

· During component installation or maintenance repair actions, employees will only transport aboard the aircraft the amount of hardware necessary to accomplish the job/task.

· Bench stock hardware maintained in maintenance areas will be controlled and stocked in approved cabinets and containers (i.e., spring load covers, etc.).

· Expendable tools and consumable supplies (i.e., sanding disc, brushes, etc.) are issued by Production Control Hub to Work area Foreman and stored by Foreman in appropriate cabinets in maintenance area.  Area foreman are issued consumables to support daily operational requirements for their section.  Expendable tools and consumable supplies will be discarded in FO containers when no longer useable.

· Employees will use “clean-as-you-go” techniques.  i.e., clean the immediate area during work in progress, after work is complete and prior to inspection.

· Task removal and installation work instructions will be used to assist in tracking parts and hardware.

· Anytime an item (i.e., hardware) is lost during assembly or a maintenance task, cease activity in the affected area and initiate a search for the item.  Continue the search until the item is found.  If the item cannot be located follow the procedures in lost tool procedures.
· Tool Control and Accountability

· The primary objective of the tool control program is to eliminate accidents/incidents and loss of life or equipment due to tool FOD.  For this program to be effective, the cooperation, indoctrination and education of all personnel who work directly with tools are essential.  Our tool control program:

· Provides tool room storage, issue and accountability procedures for company-owned tools
· Identifies the owner of personal tools by a unique marking system
· Requires tool boxes to be “shadow boxed” to easily identify missing tools
· Requires each employee tool box to have a current inventory sheet
· Requires tool box inventories to be conducted by the employee  at the beginning and end of each shift and requires employees to account for all tools at the completion of the job task
· Requires a mandatory sign-off by a supervisor or quality control inspector on each completed work instruction used in support of a production process that tool accountability has been completed.

· Provides for immediate notification upon discovery of a lost tool and search reporting procedures.

· General Tool Accountability Procedures

The success of the tool control program lies with the Work Area Foremen as well as all employees.  Foremen are responsible for the implementation and maintenance of the tool control program.  Employees will inventory their tool boxes at the beginning of each shift and again at the end of the shift, and will complete a Daily Tool Control Verification (document number to be determined).  Completed verification sheets will be turned into the area foreman at the end of each week for review. The foreman will conduct random tool box verification audits on at least two tool boxes daily.  These verification audits will be documented on (document number to be determined).  Completed verification audit forms will be turned into the respective maintenance manager for review at the end of each week.

Prior to commencing a work/production action, employees will make a visual or sight inventory of the tool containers.  Shortages or missing tools identified at this point will require completion of Lost Tool/Hardware/Item Report (document number to be determined).
Personal Tool Control Inventory and Daily Tool Control Verification forms will be retained in the employee’s toolbox.

Work Instructions used at this facility shall contain a mandatory sign‑off block which states "THAT A TOOL ACCOUNTABILITY AND FOD INSPECTION HAS BEEN COMPLETED". This block will be completed by the employee, supervisor and QCI/CTI indicating that all tools used in support of the maintenance task have been accounted for.

Tools utilized during flight line maintenance documented on aircraft forms shall require an FOD control check (FCC) upon completion of work task and the following added to the correction action entry on (document number to be determined)  which shall identify FOD and tool accountability check completed.  Work instructions used during ground operations do not require the “FCC” entry on the (document number to be determined).
· OWNERSHIP PROCEDURES 

· Personal Tools

All employees engaged in maintenance and repair tasks are required to provide personal hand tools and toolboxes as a condition of employment.  Toolboxes must be capable of being locked.  Tool containers will be internally shadowed so that all tools will have specific locations for quick tool accountability.  All personal tools shall be legibly and permanently marked with the owner's identification mark (marks should be something unique to the individual, such as color coding, initials, badge number, etc. which is not likely to be used by another individual at this facility). Employees shall verify tools are serviceable and legibly marked as part of their daily inventory.  Unserviceable/broken tools will be immediately removed from the employee’s tool box and the shadow location will be taped over until the tool is replaced.  The employee’s master inventory sheet will be updated by zeroing the item, annotating “broken” and then notifying foreman immediately to update the inventory sheet.
A compiled list of all employees’ tool markings will be maintained by the Production Control. Items which are too small to be individually marked shall be kept in a container with the contents listed on the container.  Personal tools shall be stored in the owner's toolbox(es), when not in use.  Each employee shall designate drawer/drawers in their tool container as a “Personal Items” location.  Tools, special tools, expendable tools and supplies (i.e. hardware, safety wire, cotter keys etc.) shall not be stored in the “Personal Items” location.

Personnel performing ground operations are authorized to carry and utilize personal items.  Personnel in or around aircraft ground operations will ensure that personal items are secure prior to aircraft operations.  Prior to beginning work, each new employee shall set‑up his/her personal toolbox(es) as indicated above and shall prepare a Personal Tool Control Inventory, (document number to be determined).  The employee's foreman shall be responsible for verifying the accuracy of the initial inventory and any changes, and forwarding copies of the inventory records to the Quality Control Manager.  One copy of the inventory will be retained in the employee's toolbox and one copy will be maintained by QC. These inventories shall be updated at any time when a tool is added to or deleted from the toolbox(es).

Work Area Foremen shall schedule and conduct periodic inventories (not less than semi‑annually) of employee toolboxes to ensure accuracy of master tool list.  These inventories shall be recorded on Personal Tool Control Inventory (document number to be determined).

NOTE:   UNMARKED TOOLS, TOOLS NOT ON THE INVENTORY RECORD THAT ARE FOUND DURING INVENTORIES WILL BE CAUSE FOR DISCIPLINARY ACTION.

QC Department representatives shall conduct (at least one per bi‑weekly period), surveillance inspections of inventories to assess the administration of the program. These inspections will be documented on (document number to be determined) and forwarded to the applicable Aircraft Maintenance Manager for corrective action.

· Company Tools

Company tools are controlled through the main tool room located in the Material Logistics department and satellite tool rooms in various maintenance sections.

Tool rooms/satellite tool rooms will use shadowbox and shadow board techniques to specifically mark locations of all tools so that a missing tool will be readily noticeable.  Additionally all KITS will have a label affixed to the container identifying the number of items in the kit.  Sign out or chit system procedures will be utilized for proper tool accountability on (document number to be determined).

Employees shall return all common tools to the tool room/area tool cabinets no less than 15 minutes before close of business on the same day the tools are signed out.  The tool room specialist/area foreman will conduct a closing tool inventory for proper accountability and accounted for on (document number to be determined).

· Lost Tool Procedures 

If tools are missing and defined as lost at the end‑of‑task or end‑of‑shift inventory, the mechanic/ technician shall immediately report the discovery to their foreman, who will notify their respective manager. The work site will immediately be impounded and a search shall be initiated.  Tool/Hardware/Item Incident Report (document number to be determined) shall be initiated and submitted to the QCM who will conduct an additional search.  If the missing item is still not found, the incident shall be reported to the Government QAR/AMM for further review and action.  The QCM shall retain all Lost Tool/Hardware/Item Incident Reports for trend analysis.

The QCM release aircraft back to maintenance.

Aircraft under MOC or MTF status shall have an entry in the aircraft logbook.

“Status Red X, suspected lost tool the QC shall sign off to release aircraft for MOC, MTF upon completion of inspection.”

The QCM will brief the FOD officer and DOO concerning all lost hardware and tools incidents.  

NOTE:
NO EMPLOYEE WILL BE SUBJECT TO DISCIPLINARY ACTION FOR IMMEDIATELY REPORTING A LOST TOOL OR HARDWARE ITEM; HOWEVER, EMPLOYEES WILL BE SUBJECT TO DISCIPLINARY ACTION FOR FAILURE TO REPORT LOST ITEMS OR IF UNREPORTED LOST ITEMS ARE FOUND IN AN AIRCRAFT OR COMPONENT UPON WHICH THE EMPLOYEE WAS WORKING.

· Work Area Cleanliness and Housekeeping Preventative Measures.

· Cleanliness and good housekeeping provide an effective means of preventing FOD.

· Employees will maintain their work areas in a neat and organized manner using “clean-as-you-go” techniques to assist in preventing FOD hazards.  Work debris accumulated inside or on aircraft, components or flight line vehicles and equipment will be removed as generated and during the daily cleanup conducted at the end of each shift.

· Conspicuously marked trash and FOD containers will be readily accessible in all hangar and shop work areas to properly dispose of debris.  These containers will be emptied daily so as not to become sources of FOD.

· A daily cleanup of all maintenance and shop work areas will be conducted at the end of each work shift to include aircraft.  During this time, hangar and shop floors will be swept, work benches, machinery, and equipment will be cleaned, and FOD containers and trash cans will be emptied.  Maintenance and shop foreman will inspect their assigned work areas at the end of each work day to ensure accomplishment of daily cleanup.

· All employees shall assist in continually preventing potential FOD hazards by picking up and disposing of debris as they transition through hangar, shop and flight line areas.

· The flight line foreman will conduct a daily FOD walk of all outside ramp areas and aircraft run-up areas to ensure removal of debris and potential FOD.

· Investigating and Reporting FOD Incidents.

· One of the most important factors in FOD prevention is the immediate and thorough investigation of FOD incidents to prevent recurrence by identifying and eliminating the root causes.  The investigation will attempt to determine the object which caused the damage and highlight maintenance practices or procedures which may have contributed to the incident.

· When a FOD incident is suspected, the following actions will be accomplished.  Maintenance notifies the QCM and stops all work on the aircraft, engine or components until a FOD investigation is completed and Quality Control releases the aircraft or item for repair.

Quality Control will conduct a thorough investigation of the incident to identify the foreign object and its source through close inspection of the area.

At the conclusion of the investigation, a FOD Incident Report (document number to be determined) will be completed by the Quality Control Manager and submitted to the FOD officer.  The FOD officer will coordinate with the DOO to determine if follow-on action (CAB, audit, GFR, and ACO notification) is required.  The GFR will be notified of any FO incident resulting in damage to government property.

The FOD Officer will implement changes to the FOD prevention program if appropriate and ensure corrective actions are implemented to prevent recurrence.

· FOD Prevention Program Review (FODPP)
· The FOD Officer will review the FODPP semi-annually to ensure the program is achieving specified goals.  This review will evaluate current procedures, FOD incidents identified during the previous 12 months and statistical data collected by QC during quality inspection calls.

· Following the review, the FOD Officer will, if required, revise the FOD prevention procedures and brief the DOO and applicable department managers of noted trends and revised procedures.

· The FODPP will also be audited periodically as part of the quality assurance audit program in accordance with (document number to be determined), Internal Quality Audits.

· The FOD Officer will provide FOD trend analysis at quarterly management reviews.  Trend analysis will be based on lost tool reports, customer inspections, and QCI inspections.

---End of FOD Control Program---
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