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INSPECTION, reconditioning, and REPAIR of COMPOSITE RADOME STRUCTURES

1 general

1.1 PURPOSE. This document serves to implement the Program Operation objectives for FAA Order 6340.2b, Reconditioning of Rigid Radomes in the National Airspace System. The intention is to provide either FAA Depot personnel or contract personnel with detailed reconditioning work procedures that, with a site-specific Statement of Work and other supporting documentation, will altogether comprise a complete set of instructions for every aspect of dome renovation.

1.2 DISTRIBUTION. This specification is available to prospective contractors and their agents; FAA maintenance and site personnel; the Aeronautical Center’s contracting officer’s representative (COR); the Depot Resident Engineer; selected radome crewmembers; the Washington headquarters of Airway Facilities Service to the Branch level; Systems Research and Developmental and Logistics Services to the division level; regional Airway Facilities and Logistics divisions; the FAA Depot and Airway Facilities Sectors.

1.3 REVISION LEVEL. This specification supersedes FAAD-R-1368a, dated December 30, 1999.

1.4 SCOPE. This specification applies to all rigid radomes in use in the National Airspace System. It is limited to specific contracting, inspection, maintenance, and repair requirements and procedures for FAA-owned composite radomes manufactured by Electronics Space Systems Corporation (ESSCO).

1.4.1 This specification is intended to cover the dome structure only; other standards cover equipment in or near the dome.

1.5 INCORPORATION BY REFERENCE. The following additional documents and standards  (Table 7) are incorporated into this specification by reference. This list may not be inclusive; additional references not listed here may apply by other authority. Where the site-specific Statement of Work deliberately differs from any of these requirements other than OSHA-mandated safety standards, the Statement of Work will take precedence. Where safety standards conflict, the more stringent standard will apply.

2 contractor proposals

2.1 Radome Reconditioning Contract Proposal and Package. Prospective contractors must submit written bid proposals for accomplishing the reconditioning tasks specified in the Statement of Work for a site, and listed in 2.2 through 2.2.10 below, to the designated FAALC Contracting Officer.
2.1.1 Verbal modifications by any party to the Statement of Work, these specifications, attachments, contracts, or to accepted bids are not permitted.

2.1.2 Written abridgements, modifications, or omissions to work included in the Statement of Work, these specifications, attachments, contracts or accepted bids are not permitted unless mutually agreed upon in advance between the contractor and the COR or his agent, and documented by the COR.
2.1.2.1 Additional work not previously included in these specifications or bid proposals may be added during the course of work so long as the scope, specifications and cost of the work are negotiated, approved, and documented by the COR or his agent prior to the performance of the additional work.

Special Note: Climbing is prohibited on some types of radar equipment. Bidders are advised to determine whether scaffolding will be required instead at the time of bidding. Where sail-climbing is not allowed, the reconditioning crew must supply and erect scaffolding for dome access; prospective contractors must allow for the additional expense and lengthened Radar Downtime.

Special Note: No work may be omitted or abridged because any utility in unavailable; reconditioning crews are obligated to import everything necessary to complete the work regardless of availability at the site.

Special Note concerning Water:  The requirement for large quantities of water for dome exterior washing and rinsing must be satisfied by the contractor whether or not a water supply is available on site. At some sites, the reconditioning crew may need to furnish a booster pump to provide sufficient water pressure to the top of the radome. Bidders/contractors are advised to check water availability and pressure at the time of bidding, and to provide for water delivery accordingly.
2.2 MINIMUM BID PROPOSAL CONTENTS. Bid Proposals must include cost quotations and work plans for performing at least the following work items; abridgement is not allowed:

2.2.1 One line item each for each specifically requested one-time repair item listed on the Statement of Work.

2.2.2 Cleaning of dome exterior (see section 7.1 below)

2.2.3 Leak testing of dome (see section 7.2 below)

2.2.4 Mounting bolt inspection and re-torqueing (see section 7.10 below)

2.2.5 Panel bolt inspection and re-torqueing (see section 7.11 below)

2.2.6 Lightening Arrestor and guy wire inspection, adjustment, and re-torqueing (see section 7.8 below)

2.2.7 Obstruction lamp replacement (see section 7.9 below)

2.2.8 Contingency amount for replacement of previously undiscovered failed joint caulking, up to 10 % of lineal feet of joints on dome (see section 7.3 below)

2.2.9 Contingency amount for repair and repaint of small, previously undiscovered composite panel damage (see section 7.4 below)

2.2.10 Site cleanup and restoration (see section 7.12 below)

2.3 MINIMUM BID PACKAGE INCLUSIONS. Bid Proposals must be combined into a Bid Package which includes at least the following.
2.3.1 Cost Quotations for every work item from 2.2 above
2.3.2 Work Plans for every work item

Special Note: Any proposed Reconditioning Work Schedule must be coordinated not less than three weeks in advance in order to assure that Radar Downtime and Radome Access are made available.

2.3.3 Safety Plan attachment (see section 3 below)

2.3.4 Personnel Qualification attachment (see section 4 below)

2.3.5 Proof of bonding and insurance attachment.

3 Safety

3.1 SAFETY PLAN. Reconditioning crews must implement a Safety Plan. The Safety Plan must include provisions for both prior personnel training, and on-site operations. While each crewmember is obligated to adhere to the requirements of the Safety Plan, the Crew Chief will be the principally responsible for ensuring that the Safety Plan is properly administered.
3.1.1 Prospective contractors must submit the Safety Plan with the bid package at the time of bid submission.

3.1.2 Reconditioning crews must comply with every applicable OSHA and FAR regulation, especially those governing work at heights. The Safety Plan must satisfy OSHA requirements 29CFR 1910.132 to 139, Personal Protective equipment; 29CFR 1926.104, Safety Belts, Lifelines and Lanyards; 29CFR 1926.450 to 454, Scaffolds; and 29CFR 1926.500 to 503, Fall Protection. 

3.1.3 Personal Protection Devices for fall protection must be on hand for each affected worker prior to the commencement of work. Training of affected workers must be completed prior to the commencement of work.

3.1.4 Fall protection protocols must be in place and observed at all times on the job site.

 personnel qualifications and crew positions

3.2 Crew composition. Crews for Reconditioning must include not less than two qualified crewmembers, one of whom is designated as Crew Chief (See 4.3.1, below). At least one additional crewmember must be an experienced Radome Repair Specialist (See 4.4.2, below). Some work items such as panel replacements may require a minimum crew of three. The third and additional crewmembers may be either Assistant Radome Repair Specialists (See 4.4.3, below), or experienced Radome Repair Specialists.
3.3 Crew-FAA Contact. The reconditioning Crew Chief will coordinate the efforts of the reconditioning crew with the FAA Inspector. A Regional FAA Inspector, who may also serve as the Contracting Officer's Representative (COR), will be assigned to the site during the period that reconditioning activities are underway. The Inspector will be the direct contact for the reconditioning crew in matters of daily work scheduling, determination of work requirements, performance, and acceptance.
3.4 CREW SIZE.  Minimum crew size is indicated in 4.1 above; larger crews are permissible at the discretion of the Crew Chief, so long as qualification protocols are followed.
3.5 CREW POSITION QUALIFICATIONS. A résumé of experience must be submitted  for each prospective crewmember. The résumé must show that the position requirements have been met by listing professional references and the FAA, USAF, National Weather Service, or commercial radome sites where the employee performed showing the required experience.
3.5.1 CREW CHIEF. The Crew Chief must be qualified as a Radome Repair Specialist (See 4.4.2, below), and additionally must demonstrate competence in the repair and reconditioning methods from this specification and others incorporated by reference, especially the safety standards.

3.5.1.1 The Crew Chief will bear primary resonsibility for the safety of the crew, and conformance to the safety plan.
3.5.2 RADOME REPAIR SPECIALIST. Prospective Radome Repair Specialists must be qualified by one of the two following methods prior to the commencement of work:
3.5.2.1 The prospective crewmember must be a graduate of the USAF Radome Climbing and Inspection School; a copy of the prospect’s Certificate of Training from the USAF Radome Climbing and Inspection School must be provided with the bid proposal, or

3.5.2.2 The prospective crewmember must possess demonstrated experience as a Radome Specialist by participating in every aspect of reconditioning work on ten or more radomes of the type used by FAA, USAF, or National Weather Service. A résumé of experience listing the FAA, USAF, or National Weather Service radome sites where the employee performed as a Radome Specialist must be submitted with the bid proposal. For experience gained at previous employers, reference names and telephone numbers must be included.
3.5.3 ASSISTANT RADOME REPAIR SPECIALIST. The prospective crewmember must demonstrate competence in each of the following areas for the recommended on-the-job length of experience specified within the last three years. A résumé of experience listing government or commercial jobs showing the required experience must be submitted with the bid proposal. For experience gained at previous employers, reference names and telephone numbers must be included.

3.5.3.1 Preparation and painting of large structures. Sanding, stripping defective paint, cleaning, and application of catalyzed epoxy paint. Minimum recommended length of on-the-job experience: 30 working days.
3.5.3.2 Caulking. Removal of old caulking, cleaning and preparation of joint areas, and application of new caulking to make a watertight joint. Minimum recommended length of on-the-job experience: 5 working days.
3.5.3.3 Fiberglass repair. Surface preparation, mixing and application of catalyzed polyester resin, and fiberglass cloth laminating. Production experience in fiberglass laminate manufacturing may be substituted for this requirement. Minimum recommended length of on-the-job experience: 5 working days. (At least one crew member must meet this requirement.)
3.5.3.4 Working at heights with appropriate safety equipment. Training and experience appropriate to the safety equipment for radomes up to 65-feet in diameter, and tower heights as high as 95-feet is required. Training must be documented. Minimum recommended length of on-the-job experience: 30 working days.
3.6 RECONDITIONING CREW Self-sufficiency. It is the intention of this specification to establish that the Reconditioning Crew will be self-sufficient and self-contained.
3.6.1 Except for proprietary parts and/or materials that may be furnished by the FAA, contractors must furnish all labor, tools, equipment, services and material to accomplish the work specified in this document, the Request for Offer, the Statement of Work, and/or the awarded contract. Parts or materials that will be furnished by the FAA must be so described in writing either in this document, the Request for Offer, the Statement of Work, or the awarded contract. Otherwise, contracts are to be fulfilled ‘materials and labor complete’.

Special Note: Where sail-climbing is not allowed, the reconditioning crew must supply, erect and then remove its own scaffolding for dome access.

3.6.2 The Reconditioning Crew may use existing site utilities without charge, where available. Temporary connections to the utilities must be provided by the reconditioning crew in a workmanlike manner acceptable to the FAA Inspector, and removed in the same manner before acceptance of the completed work.

3.6.3 No work may be omitted or abridged because any utility in unavailable; reconditioning crews are obligated to import everything necessary to complete the work regardless of availability at the site. 
Special Note concerning Water: The requirement for large quantities of water for dome exterior washing and rinsing must be satisfied by the reconditioning crew whether or not a water supply is available on site. Availability of the on-site water supply and sanitary plumbing, if any, is made at the discretion of site personnel. At some sites, the reconditioning crew may need to furnish a booster pump to provide sufficient water pressure to the top of the radome. Reconditioning crews are advised to check water availability and pressure in advance, and to provide for water delivery accordingly.
3.7 CREW Work Schedule. Work cannot begin until the radar site is released for radar downtime, or continue after the site is returned to active operation. Because radar downtime is difficult to coordinate or change, and because air traffic safety may be at stake, it is imperative that work be started and completed within the prearranged window of opportunity. (See section 5, RADOME ACCESS, below)
3.7.1 CREW DAY. When used to schedule work or Radar Downtime Refusal, the term “Crew Day” is defined to be eight continuous hours for a crew size not smaller than the minimum required crew. 

3.7.2 The Reconditioning Crew must work within the daily hours set by the FAA Inspector or the FAA site personnel.

3.7.3 The Reconditioning Crew must coordinate the work start time in advance with FAA site personnel, as described in section 5, RADOME ACCESS, below. 

3.7.4 The Reconditioning Crew must show every diligence in completing the work within the prearranged down time.

3.7.5 The Reconditioning Crew Chief must inform the FAA Inspector of work start, work stop, and work delays or probability of work delay at the earliest possible opportunity.

3.8 Reconditioning Crew Personal Conduct

3.8.1 Reconditioning personnel must refrain from walking or climbing on sail or other equipment areas that have been designated as inaccessible. 
3.8.2 No pets are allowed on FAA property

3.8.3 Smoking is not permitted inside the radome.
4 radome access

4.1 Radome acCess. For the safety of the reconditioning personnel, no radome is accessible to workers so long as the radar magnetron is transmitting, or the radar sail is rotating. However, shutdown of the radar can occur only when it is judged safe for air traffic by the regional FAA Air Traffic Control. Air traffic safety takes priority over the reconditioning crew schedule. Accordingly, the following protocol must be observed by the reconditioning crew in order to schedule radar downtime for access to the radome. 

4.1.1 ADVANCE NOTICE. The reconditioning Crew Chief must coordinate a proposed Reconditioning Work Schedule with the FAA Inspector not less than three weeks in advance in order for the Inspector to assure that Radar Downtime and Radome Access will be available. The reconditioning Crew Chief must confirm the agreed-upon work schedule forty-eight hours prior to the desired start-of-work time, and request an official weather report for the planned workdays. If the weather forecast is favorable for the scheduled work, the Crew Chief will make a Request for Radar Shutdown from the FAA Inspector. If the weather forecast is not favorable for the scheduled work, the Crew Chief must reschedule the work, and repeat the process when it is.

4.1.2 Request For Radar Shutdown. The reconditioning Crew Chief is responsible for requesting radar shutdown from the FAA Inspector (Refer to DOT-FAA Order 6340.2A.8.a(6)). The request must include the date and time of the desired shutdown, and the date and time that the reconditioning crew commits to be clear of the premises so that the radar may be returned to service.

4.1.2.1 duration of Shutdown. Under normal circumstances, permission to extend downtime will not be granted. Work must be completed during the agreed-upon shutdown period. In the event that inclement weather stops work in progress, the Crew Chief is obligated to confer with the FAA Inspector, who will make a determination whether to abort the downtime or seek to extend the shutdown period. If reconditioning work is completed before the scheduled return to service, the Crew Chief is obligated to notify the FAA Inspector, and to vacate the premises before the previous commitment.

4.1.2.2 Radar Shutdown. For the purposes of this specification, Radar Shutdown will refer to Complete Radar Shutdown, in which both the radar magnetron transmission ceases, and the radar sail stops rotation. 

4.1.2.3 LOCKOUT/TAGOUT. For the duration of the shutdown, OSHA lockout/tagout procedures (CFR 1910) must be followed, wherein the each crewmember at risk of injury from the unexpected energization of any equipment maintains individual control of the energy source (multiple lockout hasps). Additionally, It is the responsibility of the FAA site manager or his authorized representative to ensure that all site’s safety interlocks are operational and activated to provide redundant guaranties that equipment will remain de-energized while personnel are in jeopardy. Close cooperation is demanded between the site operating personnel and the reconditioning crew to maintain the de-energized status of all equipment.

4.1.2.4 PERMISSIBLE CLIMBING PRACTICES. Certain types of radar equipment inside radomes may not be used for climbing (sails on TDWR, ARSR-4, ASR); other types of equipment may be climbed, but only in designated areas.

4.1.2.4.1 Reconditioning personnel must refrain from walking or climbing on sail or other equipment areas that have been designated as inaccessible.

4.1.2.4.2 The FAA Inspector will determine whether any or all of the equipment at a site may be used for climbing access.

4.1.2.4.3 Where equipment climbing is not allowed, the reconditioning crew must erect scaffolding for access.

5 pre-work Inspection and work determination 

5.1 Work Requirements Determination. Prior to commencement of work, the reconditioning Crew Chief and an FAA Inspector will conduct a pre-work inspection of the radome to verify or modify the work requirements specified on the Statement of Work. 
5.1.1 Additional work requirements uncovered during this inspection that were not previously itemized on the Statement of Work may not be started until approval has been gained from the COR (See sections 2.1.1 through 2.1.3, above).

5.1.2 At his discretion, the FAA Inspector may select a Radome Specialist from the reconditioning crew or another qualified climber to inspect the upper portions of the radome and report on its condition. The FAA Inspector will personally inspect at least the lower portion of the radome visible from the catwalk,  

5.1.3 The pre-work inspection should consider at least the following work items, whether or not they are already itemized on the Statement of Work:

5.1.3.1 PANEL Inspection. Visually inspect the panels from inside and outside the radome. Check for unacceptable dirt build-up, punctures, tears or other damage to the panel laminate, and for unacceptable deterioration of the exterior surface coating (‘topcoat’). Check the dome interior for evidence of leakage; check the interior again during pressure washing.
5.1.3.1.1 PANEL REPLACEMENT CRITERIA. If replacement panels are needed that are not already on site, the reconditioning Crew Chief must immediately advise the FAA Inspector or the COR, who will arrange for the delivery the needed panels. The Crew Chief must schedule work to replace individual radome panels that show evidence of any of the following defects.

5.1.3.1.1.1 Fracture of either surface laminate, with or without damage to the core.  Replacement of the panel is indicated if the length of fracture exceeds 20 inches.

5.1.3.1.1.2 Fracture or hole in either surface laminate with major damage to the core.  Replacement of the panel is indicated if the damage exceeds 8 inches in length in any direction, and there is additional delamination between either skin and the core outside the area of the surface damage.

5.1.3.1.1.3 Fracture or hole through both surfaces of the panel.  Replacement of the panel is indicated if there is a through-fracture or hole through both the exterior and interior surfaces greater than 6 inches in its longest dimension, or if there is delamination between the core and either surface laminate that extends beyond the fracture or hole area.

5.1.3.2 PANEL REPAIR AND RECOATING INSPECTION. Inspect exterior panel surfaces for topcoating abrasion, laminate penetration, or other damage that exposes either the underlying laminate or the foam core to weather and sunlight. Schedule work to repair the damaged areas according to section 7.4. For areas where the underlying fiberglass cloth is exposed (both resin and topcoat missing), schedule work to replenish resin-poor areas according to section 7.5. Schedule work to reapply topcoat according to section 7.6.
5.1.3.3 PANEL JOINT CAULKING INSPECTION. Visually inspect all caulked seams for defective areas. Any caulking that is not intact, or shows cracking or adhesion loss must be removed and replaced in accordance with the provisions of section 7.3. Panel vertexes (points where panel corners meet and overlap) are particularly leak prone and merit special attention.
5.1.3.4 BASE RING JOINT CAULKING INSPECTION. The condition of the base ring caulking must be carefully checked, as base ring caulking deterioration is a common cause of radome leaks.
5.1.3.5 Inspection of panel joining Fasteners. Perform a torque test on 50 panel-to-panel bolts selected randomly across the surface of the radome. Bolts should not rotate when subjected to a 7 ft-lb tightening torque. If six or more (ten per cent) of the inspected bolts rotate, expand the test to include another 150 bolts. If eleven or more (seven percent) of the 150-bolt sample rotate, then retorque 100% of the panel connection bolts to 25 +/- 3 ft-lbs. See section 7.11.
5.1.3.6 Inspection of dome mounting bolts. Check the base ring-mounting bolts for damage or omission. Perform a torque test on randomly selected bolts. Bolts should not rotate when subjected to 75 ft-lb +/- 3ft-lb tightening torque. If any of the sample bolts rotate, then retorque 100% of the bolts.
5.1.3.7 Lightening Arrestor and Guy Wire inspection and repair. Inspect all guy wire turnbuckles for proper installation, locked jamb nuts, and safety wired fasteners. Schedule work to adjust or replace loose guy wires or improperly engaged turnbuckle threads as described in Section 7.8. 
6 reconditioning activities

6.1 Radome Surface Cleaning. Clean radome exterior as follows.
6.1.1 Prepare a cleaning solution of mild industrial strength detergent (section 10.4) and clear water. Wash the surface from the top down with the cleaning solution using standard window cleaning brushes or clean cotton rags.

NOTE: Do not use abrasive cleaners or scrubbers on the surface of the radome to avoid damage to the hydrophobic coating.

6.1.2 Rinse cleaned area with a copious flow of clear water to remove all dirt and cleaning solution.  At some sites, the reconditioning crew may need to furnish a booster pump to provide sufficient water pressure to the top of the radome for rinsing.

Special Note: The requirement for large quantities of water for dome exterior washing and rinsing must be satisfied by the reconditioning crew whether or not a water supply is available on site. Contractors are advised to check water availability beforehand, and to provide for water delivery accordingly. The reconditioning crew will be responsible for completing the radome washing, regardless of water availability at the site.

6.2 Leak Testing. Concurrent with wash operations, the reconditioning crew will inspect for leaks from unseen panel damage or small holes and deteriorated panel joint caulking by placing an observer inside the dome during washing.
6.2.1 From inside, the interior observer will follow the progress of the exterior washer around the dome, marking places of water entry for repair with a suitable marking device.

6.3 Joint Caulking. See section 10.3 for material specification.
6.3.1 The reconditioning crew will remove deteriorated or leaking caulking and clean the adhesion area prior to caulk replacement.

6.3.2 The reconditioning crew will re-caulk prepared joints, using only approved caulking materials as specified in section 10.3.

6.3.3 Every panel joint and vertex must be properly caulked before the job is accepted.
6.4 Small Panel Repairs. The primary purpose of panel repair is to restore the strength of the panel to that of an undamaged panel. The reconditioning crew will make the panel repairs itemized in the Statement of Work, and other small repairs to previously undiscovered damage in composite panels revealed during the pre-work inspection or during leak testing, up to the contingency amount included for this purpose. The following steps outline general procedures for panel repair. Since the nature of the damage can vary, it may be necessary to adapt these procedures to the specific damage area. See section 10 for material specifications.
NOTE: Ascertain that the date codes printed on resin and catalyst containers are current. Do not use materials whose shelf lives have expired.

6.4.1 Using a sharp utility knife, remove loose pieces and ragged edges of the broken laminate, and trim the laminate back further until one to two inches of undisturbed foam is visible. Cut away the damaged section of foam core, leaving edges with a simple shape that is easy to match. 

6.4.2 Cut a replacement core section from material supplied in the repair kit to fit the removed core section.

WARNING: Non-vented or screen vented safety glasses and a particulate respirator must be worn when cutting or sanding fiberglass.

6.4.3 Sand the surface laminate on all sides of the fracture to taper the laminate to a featheredge, and remove all surface topcoating material for an area extending 4-inches in every direction all around the break. Remove loose dust from the sanded area and core. 

6.4.4 To patch the laminate, prepare three pieces of reinforcing fabric as follows. See section 10.9 for material specification.

6.4.4.1 Cut a first piece of fabric to cover an area extending approximately 3-inches beyond the perimeter of the laminate hole (1-inch smaller than the 4-inch feathered area).

6.4.4.2 Cut a second piece of fabric 1-inch smaller on all sides than the first piece.

6.4.4.3 Cut a third piece of fabric 1-inch smaller on all sides than the second piece.

WARNING: Methyl ethyl ketone peroxide (MEKP), the active ingredient in the resin catalyst, is very reactive and sensitive to impact.  Protect from impact and store away from heat and flame. Small amounts of MEKP in the eyes can cause almost instant and permanent blindness. Always wear safety glasses and gloves when handling MEKP. Wear latex gloves when using MEKP to ensure that there is no skin contact.

Polyester resin is flammable and can cause eye irritation. Use with adequate ventilation. Avoid prolonged and/or repeated contact. Polyester resin is harmful if inhaled or swallowed. Observe good hygiene and safety practices when using.

6.4.5 Resin application should not be attempted at temperatures below 45ºF. 

6.4.6 Mix the two-part resin patching material (section 10.2 and 10.18) from the repair kit in the proportions shown on the container. Note that the resin has a limited pot life once catalyzed, and that work must proceed briskly, especially at higher temperatures. Resin that has thickened enough that it is difficult to spread should be discarded.

6.4.7 Coat all surfaces of the cavity where the core has been removed, and all surfaces of the replacement core section with resin.

6.4.8 Insert the replacement core section into the panel cavity to seat firmly, ensuring a good bond and alignment of its exterior edges with the surrounding panel core. Fill voids smaller than 1/32-inch with resin, and larger voids with foam shims.

6.4.9 Wet all sanded laminate sections with resin.

6.4.10 Prepare the fabric patches for installation as follows.

6.4.10.1 Spread the large fabric patch flat on a piece of the plastic film furnished in the repair kit, then thoroughly impregnate it with resin.

6.4.10.2 Center the next smaller patch on the large patch, and impregnate it with resin.

6.4.10.3 Center the smallest patch on the second patch, and impregnate it with resin.

6.4.10.4 While keeping all three patches centered, squeegee the patches to remove air bubbles and excess resin.

6.4.10.5 Pick up the patch by the plastic film and roll the impregnated patch into place, centered over the break with the smallest fabric piece against the panel core.

6.4.10.6 With the plastic film still in place, work the patch from the center outward in all directions to remove trapped bubbles. A clean, dry squeegee may be troweled over the surface of the film until there are no trapped voids remaining in the resin, there is complete contact between the patch and the underlying panel components, and the resin thickness is feathered thin around the extreme edges of the patch. Leave the plastic film in place while the resin cures.

6.4.10.7 After the resin has cured, remove the plastic film. Check to see that there are no exposed reinforcing cloth areas. Exposed fibers must be recoated with resin. Block sand the patch to eliminate small raised resin-rich areas, but avoid abrading the reinforcing cloth.

6.4.10.8 The completed repair must be inspected and approved by the FAA Inspector before topcoating (section 10.19) is applied.

6.4.10.9 Apply the specified topcoating (see section 10.19 or the ESSCO Technical Manual for material specification) as described in section 7.6.

6.5 Resin replenishment. Where radome exterior coatings have worn away until the panel surface has become depleted of resin (reinforcing cloth exposed), replenishment of the resin coating over the damaged area is required. See section 10 for material specification.
6.5.1 Lightly sand then clean the surface to be refurbished. Sand enough to remove topcoat and contamination only; avoid sanding so much that the reinforcing cloth is significantly abraded.

6.5.2 Resin application should not be attempted at temperatures below 45ºF. 
6.5.3 Mix a suitable quantity of resin and catalyst from the repair kit in the proportions shown on the container. Coat the prepared surfaces with resin. After the resin is completely cured, sand just enough to remove the surface glaze to prepare for topcoat.
6.6 Topcoating Exterior Surface Areas. Complete resin repairs before topcoat application. When recoating repaired exterior surfaces, using only the topcoat specified in section 10.19 or the ESSCO Technical Manual. Do not substitute other coatings or paint.
6.6.1 Check the date code of the coating supply before application. Do not use expired material. 

6.6.2 Coating application should not be attempted if rain is anticipated within 24 hours or if temperatures are expected to drop below 45ºF. Coating must not be applied during periods of windblown dust.

6.6.3 Areas to be recoated must be thoroughly clean. Refer to section 7.1.

WARNING: Non-vented or screen-vented safety glasses and a particulate respirator must be worn when cutting or sanding fiberglass.

6.6.4 Sand areas to be recoated to remove glossy areas or loose material and provide a uniform, smooth surface.

CAUTION: Take care when sanding to avoid cutting so deeply into the laminate surface as to expos fabric reinforcment.

6.6.5 Stir the specified topcoating material thoroughly prior to application. (See section 10.19 or the ESSCO Technical Manual for material specification)

6.6.6 Apply a uniform coat of primer (section 10.16) using brush, roller or spray. Wait until it is dry to the touch and then apply a uniform topcoat over the primed surface. The thickness of the applied coating should be heavy, but without sags or runs. 

6.6.7 Panels must be completely dry before topcoat application.
6.6.8 Additional quantities of coating material must be procured by the COR.
6.7 Panel Replacement. When the reconditioning Crew Chief and FAA Inspector agree that it is neither technically nor economically feasible to repair a radome panel on site, the FAA Inspector will either arrange for delivery of a replacement panel, or remove the work item from the Statement of Work. If the replacement panel is delivered in a timely manner, the reconditioning crew will install it. The reconditioning crew will not be held accountable for the installation of replacement panels that are not delivered suitably early in the scheduled downtime.
6.7.1 Panel Removal And Replacement. The removal and replacement of individual panels will be accomplished as described below.  Panel weights are listed in table 1. Only skilled climbers with proper training are permitted to work on the radome above ground level.

6.7.1.1 Inspect each item of climbing equipment before ascending the radome.

6.7.1.2 Do not attempt panel removal in winds over 15 mph.

6.7.1.3 Three workers are required: one on the outside of the radome and two inside.

6.7.1.4 Using a utility knife, cut the caulking around all edges of panel to be replaced. 

CAUTION: Secure a safety line to the panel as early as possible.

6.7.1.5 Remove the panel connecting bolts to free a panel edge and connect a safety line as shown in figure 8, views A and B. Secure the line on the inside to an adjacent panel or to scaffolding.

NOTE: In some cases it may be necessary to loosen or remove connecting bolts on surrounding panels to free panel being removed.

6.7.1.6 Remove remaining connecting bolts to free the panel.  As soon as possible, attach a line or lines for lowering panel. Bring the panel through the opening and lower to deck on inside of radome as shown in figure 8, views C and D.

6.7.1.7 Remove old caulking from adjoining panel edges, and clean the area.

6.7.1.8 Raise replacement panel into position and install panel-to-panel bolts. Tighten the panel connecting bolts, including those loosened to free the panel, to a torque of 25 +/-3 ft-lb.

6.7.1.9 Caulk panel. (Refer to section 7.3)

6.7.1.10 BASE PANELS. Base panels are replaced the same way as other panels as described in section 7.7.1 through 7.7.9 above, except for the additional requirement to remove and replace the base anchor bolts. Further, it may be necessary to free the edges of adjacent panels, or completely disconnect them in order to remove base panels with outside flanges. Upon reassembly, tighten base anchor bolts to a torque of 75 + or - 5 ft-lbs.
6.8 Lightening Arrestor and Guy Wire inspection and repair. If the pre-work inspection shows lightning rods missing or damaged, replacement lightning rod(s) (NSN P/N 5920-01-399-3781, ESSCO P/N 8663-A-811) must be installed. Upon discovery, the FAA Inspector will arrange delivery of the required replacements from the FAA Logistics Center or ESSCO. The rod(s) will be installed by the reconditioning crew. Table 8 shows lightning arrestor assembly part numbers.
6.8.1 The reconditioning crew will check all guy wire turnbuckles for proper installation and locked jamb nuts. Loose guy wires or improperly engaged turnbuckle threads must be adjusted as required. 

6.8.2 The reconditioning crew will check jamb nuts for tightness at both ends of each guy wire turnbuckle. 

6.8.3 The reconditioning crew will check for the presence of safety wire between the barrel of each turnbuckle and the stationary end. 

6.8.3.1 Missing or damaged safety wires will be replaced with .041-inch stainless steel wire.

6.8.4 For lightning arrestor guy wire turnbuckles loosened in the course of other work, the reconditioning crew will reinstall, re-torque, and replace safety wire.

6.8.5 The reconditioning crew will inspect all the spring clips for damage (6 per lightning arrestor).  If any damage is found, the COR must be notified for further action. 

6.9 Obstruction Light Bulb Replacement.
6.9.1 The reconditioning crew will change out Obstruction Light Bulbs in two places at every site. Replacement lamps will be furnished on site prior to start of work.

6.9.2 The reconditioning crew will be responsible for disposing of discarded bulbs in accordance with local, state, and federal regulations.

6.10 torque of dome mounting bolts.

6.10.1 The reconditioning crew will check the torque value of each base ring mounting bolt and re-torque as specified in section 6.1.3.6 above. 

6.10.2 The reconditioning crew will inspect, replace, and torque missing or damaged mounting bolts. Replacement hardware will be furnished by the FAA. The reconditioning Crew Chief will be responsible for communicating the specification and quantity of hardware in need of replacement to the FAA Inspector.

6.11 torque of panel assembly bolts.
6.11.1 The reconditioning crew will torque each panel assembly bolt and nut as specified in section 6.1.3.5 above.

6.11.2 The reconditioning crew will replace and torque missing, damaged, or stripped panel assembly bolts and nuts. Replacement hardware will be furnished by the FAA. The reconditioning Crew Chief will be responsible for communicating the specification and quantity of hardware in need of replacement to the FAA Inspector.

6.12 Site Cleanup and Restoration.

6.12.1 The reconditioning crew will leave the site in the same or better condition as it was found upon arrival. No debris, containers, or pallets may remain on the premises at the conclusion of work.

6.12.2 Small quantities of debris may be disposed of in the site dumpster, if available. The reconditioning crew is responsible for removing larger quantities of debris by other means.

6.12.3 Disposal and cleanup methods must conform to local, state, and federal regulations.

6.12.4 Corollary damage to facilities including fences, lawns, structures, or vehicles by the reconditioning crew, contractor employees, vendors or subcontractors must be repaired or restored at the contractor’s expense.

QUALITY ASSURANCE

6.13 FAA Inspection. The Regional FAA Inspector assigned to the site during reconditioning is responsible for accepting completed reconditioning work on behalf of the FAA.
6.14 RADOME CONTRACT LOG. The FAA Inspector will maintain a Radome Contract Log (Appendix II). The log will consist of a record of daily activities pertinent to the accomplishment of reconditioning activities, and to the performance of the reconditioning crew. The log is a permanent record, to be filed with other site documents and with the contractor file, if applicable. Log entries must include, but may not be limited to:
6.14.1 Requests for Radar Shutdown by the reconditioning crew,
6.14.2 Refusals of radar Shutdown Requests by the FAA,
6.14.3 Radar shutdown refusals by the reconditioning crew,

6.14.4 Notations marking the actual time and duration of shutdowns, 

6.14.5 Notations marking the times and duration of work, 

6.14.6 Notations marking work delays, 
6.14.7 Notations dating the accomplishment of work objectives, and
6.14.8 Notations indicating the acceptability of work objective accomplishment.

6.15 Log entries may be requested by any interested or affected party to the work, but the FAA Inspector is responsible for compiling, preserving, and reporting the log. 

6.16 In-Process Inspection. Where panel patching is performed, the completed repair must be approved by the FAA Inspector before top-coating is applied; in-process inspections do not relieve the reconditioning crew of liability for defects noted during final inspection.
6.17 Final Inspection. The FAA Inspector will make a comprehensive inspection of the reconditioned radome after reconditioning is completed to assure that reconditioning has been accomplished in accordance with the Statement of Work. For radomes without catwalks, or for the inspection of inaccessible areas, the inspector may, at his discretion, select qualified climbing personnel to assist with the inspection before final approval is granted. Inspection will include, but not necessarily be limited to the following work items:
6.17.1 Panel Repairs

6.17.1.1 The laminated fiberglass cloth over repaired areas shall have no folds, wrinkles, or voids. 

6.17.1.2 The resin must be fully cured (no tackiness) prior to or after topcoating.  

6.17.1.3 Resin surface finish must be smooth without porosity or uncoated areas. Runs or sags in the resin are not acceptable.
6.17.2 Surface Coatings

6.17.2.1 Areas that have been coated or recoated must be smooth and uniform without cracks, porosity, blisters, runs, sags or tackiness. 

6.17.3 Caulking--Tightness and smoothness of joints. Must show continuous adhesion, without holes, cracks, or separated seams.

6.17.4 Utilities-- removal of temporary utility connections and restoration of the utilities must be made in a manner acceptable to the FAA Inspector before acceptance of the completed work.

6.17.5 Clean up of the area—The entire residue from the reconditioning operation and all reconditioning equipment must be removed from the site prior to acceptance. Spillage of paint, resin, caulking, etc. onto buildings, cars, or other government or personal property is not acceptable. In general, the site and the grounds of the site must be in the same or better condition than at the beginning of reconditioning.

6.18 Acceptance. Formal Acceptance of the work must be made before payment can be authorized. The reconditioning crew must remain on the site until acceptance is granted. If the inspector finds unacceptable or incomplete work during the acceptance inspection, he must advise the reconditioning Crew Chief of the deficiencies, and offer the crew the opportunity to make corrections or completions. If completion or work quality disputes appear irresolvable or uncorrectable prior to acceptance at the site, the Depot Resident Engineer must be notified immediately. If the reconditioning crew vacates the site before acceptance is granted, the FAA Inspector must promptly notify the reconditioning Crew Chief and the Depot Resident Engineer of the deficiencies and expected remedies with a detailed memorandum.
6.19 Inspection Report. The FAA Inspector must complete an inspection report form, "Inspection Report, Composite Radome Reconditioning," (Appendix I) and the Radome Contract Log," (Appendix II), then forward them to the Depot Resident Engineer.
7 DEFINITIONS.

Crew Day. When used to schedule work or Radar Downtime Refusal, the term “Crew Day” is defined to be eight continuous hours for a crew size not smaller than the minimum required crew. 

Complete Radar Shutdown – For the purposes of this specification, any Radar Shutdown will refer to Complete Radar Shutdown, in which both the radar magnetron transmission ceases, and the radar sail stops rotation.

Contracting Officer – a qualified individual from the Aeronautical Center/FAA Depot who is responsible for issuing and administrating radome reconditioning contracts, and selecting a Contracting Officer’s Representative, where appropriate.
Contracting Officer’s Representative – an individual from within the region who is designated as the field representative of the Aeronautical Center’s contracting officer.  Selection can be made from any organizational level. The individual selected should be knowledgeable of rigid radomes and experienced in inspection of construction contracts. For contractual purposes, he may be identified as the “FAA Inspector.” 

Depot Level Maintenance (DLM) – that maintenance which can only be accomplished through the use of special rigging, tools, and other equipment and materials and administered by the Aeronautical Center whether accomplished by Depot personnel or by contractual service. 

Engineer, Depot Resident – a mechanical, structural, or civil engineer located at the FAALC Depot (Oklahoma City) and tasked to monitor the activities of the FAA Inspectors as designated in 6340.2A-8.a.6. The Resident Engineer is responsible for the resolution of problems concerning contract performance in the field. The Resident Engineer may also serve as the contracting officer’s representative (COR).

FAA Inspector – an individual selected from the region who is knowledgeable regarding radomes and contract administration. The Inspector is responsible for (a) coordinating all activities involving the contractor, sector, air traffic, Aeronautical Center, etc., including those duties described by the contract documents; (b) performing the daily site inspection; maintaining the daily written record (daily log) of activities pertinent to the reconditioning project, including, but not limited, weather conditions, time of work, time of shutdowns, delays and any other factors that may have a bearing on effective contract administration; (c) performing the final acceptance inspection and forwarding a final inspection report along with the daily records, to AML-4010, Attn:  RADOMES.

Radar Downtime – a period of time during which Radar Shutdown (below) is in effect, ordinarily scheduled in response to a request for Radome Access by reconditioning personnel.
Radar Downtime Refusal – formal, documented decline by reconditioning personnel, Depot or Contract, to work during an offered Radar Shutdown time period, normally scheduled in response to a request from the reconditioning personnel.
Radar Shutdown – everywhere in this specification, Radar Shutdown will refer to Complete Radar Shutdown, in which both the radar magnetron transmission ceases, and the radar sail stops rotation. Elsewhere, Radar Shutdown is a reference to either a primary radar shutdown or a reduction in radar signal power (magnetron operation) to a level which will produce an RF power density within the working area not exceeding 0.01 watts/cm^2.  Operation at this level provides reduced but useful radar coverage yet reduces the RF radiation to a safe level as defined in FAA Order PT P 3900.2A and subsequent revisions.  Operation of the ATCBI beacon will not normally be allowed during radome reconditioning. See Complete Radar Shutdown.

Radome Access – formal permission for, as well as physical access to a radome, during which Radar Shutdown is in effect, and Lockout/Tagout protocols are enforced. 
Rigid Radome – a self-supported spherical housing for an antenna of space frame or load-bearing shell construction, with component panels made of resin-impregnated fiberglass and rigid polyurethane foam or plastic.  Sizes range from 17 feet to 65 feet major diameter.

Reconditioning – the work required to accomplish the standard procedures outlined in the FAA Depot Specification, FAAD-R-1368b dated 5/20/01, normally consisting of refurbishing, caulking, and painting or any combination thereof.

Regional Level Maintenance (RLM) – any maintenance performed by regional, area or sector personnel that includes, but is not limited to, minor patching, caulking the use of special rigging and working equipment not normally supplied to the facility.

Pre-DLM Survey – a technical evaluation conducted once each year by regional personnel to determine the condition of each radome.
8 Approved Materials List

8.1 Abrasives, Sandpaper – Aluminum oxide 50, 80, and 180 grit.
8.2 Catalyst, MEKP – 
8.3 Caulking – Bostik 9732, General Electric SCS-1202, or General Electric RTV 102.  On white radomes, use white caulking. On colored radomes, use clear caulking.
8.4 Cleaner, Industrial – Mild industrial, non-abrasive detergent. 
8.5 Coating, Primer – see Primer

8.6 Coating, Hydrophobic – see Hydrophobic Surface Coating 

8.7 Foam, Polyurethane Core – 4 lbs/cuft density
8.8 Glass Cloth – Use MIL-C-9084 Cloth, glass, for resin laminating.
8.9 Hydrophobic Surface Coating – “ESSCOLAM-10”, P/N 2239-WH-S, available from Electronic Space Systems Corp., Old Powder Mill Rd., Concord, MA 01742.  Color must match existing color of radome.
8.10 Nylon Abrasive Pads – Use MIL-A-9962 or medium grit aluminum oxide abrasive mat, 3M or Bear-Tex.
8.11 Paint, Base Ring – The primer and top coat for the base ring shall each be of an epoxy type 100% epoxy vehicle, conforming to appropriate military specifications or FAA specification FAA-E-2443.
8.12 Paint, hydrophobic – see hydrophobic surface coating
8.13 Paint, Primer – see primer
8.14 Paint, Topcoat – see hydrophobic surface coating
8.15 Primer – Epoxy undercoat, primer coating, MIL-P-23377 or FAA-E-2443
8.16 Repair Kit – ESSCO P/N A 877-7
8.17 Resin, Polyester – MIL-R-7575 or MIL-R-21607.
8.18 Topcoat – see hydrophobic surface coating

AppendiCes

8.19 FAAD-R-1368b, Appendix I: Acceptance Inspection Report

COMPOSITE RADOME PREVENTATIVE MAINTENANCE OR RECONDITIONING

Note to FAA Inspection Representative: In accordance with FAAD-R-1368b section 8.6 above, acceptance on this document is required for Contractor payment. Work omissions or questions about work performance must be resolved before an acceptance signature is allowed here. Please contact the Radome Engineer in AML-4010 at (405) 954-4394 to resolve questions or disputes prior to acceptance.  
1) Site Information (location, radar type, phone number, contract number, & FAA Site Contact): _______________________ ______________________________________________________________________________________________________________________________________________________________________________________________________

2) Actual Work Dates (note gaps)__________________________________________________________________________

Inspection Crew Information (Contract Company and names of all contract crew members): ________________________ ______________________________________________________________________________________________________________________________________________________________________________________________________

3) Did crew successfully complete all “Site Specific Work Requirements” listed on the Statement of Work? 


















   
ٱ yes           


 ٱ no

Explain if ‘no’, and give item #: ________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________

4) Did crew successfully complete all “Work Items Required for Every Radome Site” listed on the Statement of Work? 






      









     
ٱ yes           


 ٱ no

Explain if ‘no’, and give item #: ________________________________________________________________________      

______________________________________________________________________________________________________________________________________________________________________________________________________

6)
Did crew post Safety Plan and work safely?






        

ٱ  yes        

  
ٱ no


Explain if ‘no’: ______________________________________________________________________________________

    
___________________________________________________________________________________________________

7)
Did crew bring all equipment and materials needed to complete the work?  


ٱ yes  



 ٱ no

 Explain if ‘no’: _____________________________________________________________________________________


___________________________________________________________________________________________________

8)
Did crew show up on time and conduct themselves professionally and perform proper clean up?
 ٱ yes      

ٱ no          Explain if ‘no’: ______________________________________________________________________________________


___________________________________________________________________________________________________

9) List additional work performed that was not listed in the Statement of Work, if any:

______________________________________________________________________________________________________________________________________________________________________________________________________

10) Will any additional work need to be performed on this radome in the near future? _________________________________

___________________________________________________________________________________________________

11) Additional Comments: ________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

________________________________________________________________________
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10 TABLES

[image: image11.png]TABLE 1

PANEL WEIGHTS

S59-77
Approx. Approx.
Panel Weight (1lb) Panel Weight (lb)
A 58 BY 125
B 89 BT 62
C1 86 BW 145
c2 86 Cc2X 156
AZ 250 C2XBV 145
AX 78 C2XBH 159
BX 135
TABLE 2 PANEL WEIGHTS
S035-64
Approx. Approx.
Panel Weight (1lb) Panel Weight (1b)
AZ 275 DX 110
B 48 BXBH 113
C 106 DXBV 99
TABLE 3 PANEL WEIGHTS
S58-86
Approx. Approx.
Panel Weight (1b) Panel Weight
A 57 BY 151
B 86 BW 51
Cl 84 CiX 130
c2 84 C1lXBV 130
AZ 275 C1XBH 155
BX 107





[image: image12.png]TABLE 4 PANEL WEIGHTS

S57-73, ARSR-4

Approx. Approx.
Panel Weight (1lb) Panel Weight (1b)
A 64 AX 72
B 101 BX 144
C1 98 BY 149
c2 98 Cc2X 131
AZ 120

TABLE 5 PANEL WEIGHTS
S$37-90, TDWR

Approx. Approx.
Panel Weight (1b) Panel Weight (1lb)
A 45 BlY 125
Bl 55 B2X 115
B2 55 B1B4 55
B1V 80 B1F56 55
B1LR 80 B2A6 55
AX 90 B2C5 55
B1X 115 B2ES5 55

TABLE 6 PANEL WEIGHTS
538-90, NEXRAD

Approx. Approx.
Panel Weight (1b) Panel Weight (1b)
A 60 B2 81
AZ 100 B1X
Bl 81 B2X 145





Table 7: Sources Incorporated by Reference
1.5.1 Statement of Work, required to accompany this specification as work instructions for any work crew engaged in reconditioning activities at a site.

1.5.2 Order 6340.2B, Reconditioning of Rigid Radomes in the National Airspace System  (RIS: SM-6340-1)

1.5.3 Handbook 6030.18a, Mobile Air Traffic Control, Navigational Aid, Communication and Power System, which prescribes procedures pertaining to provision of a temporary facility.

1.5.4 Federal Code of Regulations 29CFR 1910, subpart I, Personal Protective Equipment (1910.132 through 1910.139, see www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910.html)

1.5.5 Federal Code of Regulations 29CFR 1926.104, Safety Belts, Lifelines, and Lanyards (see www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910.html)

1.5.6 Federal Code of Regulations 29CFR 1926, subpart L, Scaffolds (1926.450 to 1926.454, see www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910.html)

1.5.7 Federal Code of Regulations 29CFR 1926, subpart M, Fall Protection (1926.500 to 1926.503, see www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910.html)

1.5.8 FAA Order PT P 3900.2A, regulating radar shutdown and safe operating levels.

1.5.9 FAA Order P 3900.19A, supplemental safety and health requirements.

1.5.10 FAA Order AC P 3900.21E, supplemental safety and health requirements.

1.5.11 FAR Section 9.104, standards for responsible prospective contractors.  

1.5.12 FAA Form 6340-1, pre-DLM maintenance survey

1.5.13 FAA-E-2443,
Radome primer and enamel, pigmented epoxy resin (for external use).

1.5.14 Federal Std No. 595,
Colors

1.5.15 MIL-C-9084,
Cloth, Glass, finished for resin laminating

1.5.16 MIL-A-9962,
Abrasive mats, non-woven, non-metallic

1.5.17 MIL-R-21607,
Resin, polyester, low pressure laminating, fire resistant

1.5.18 MIL-R-7575,
Resin, polyester, low pressure laminating

1.5.19 MIL-A-46106,
RTV, one part, room temperature-vulcanizing silicone rubber sealant
1.5.20 ESSCO Technical Manual, appropriate to the ESSCO Radome Model on the site.
Table 8: Lightning Arrestor Assembly Part Numbers
Essco model #
Essco part #
position
NSN

S59-77
P/N 8663-A-401
Apex
5920-01-399-3784

S59-77
P/N 8663-A-402
Lower
5920-01-399-3746

S035-64
P/N 8663-A-801
Apex
5920-01-399-3730

S035-64
P/N 8663-A-802
Lower
5920-01-399-3731

S58-86
P/N 8663-A-1801
Apex
5680-01-428-3020

S58-86
P/N 8663-A-1802
Lower
5680-01-428-3022

S57-73, ARSR-4
P/N
8545-A-202
N/A
5920-01-442-3734

S37-90, TDWR
P/N
8542-A-305-2
Apex
5920-01-363-6041

S37-90, TDWR
P/N
8542-A-305-1
Lower
5920-01-363-6040

S38-90, NEXRAD
P/N 705-174-5
N/A
5920-01-381-3107

ٱ “Decline to Accept” Signature 	     Date: _____________________


FAA Contracting Officer’s Representative: _________________________





ٱ “Acceptance” Signature   		      Date: ____________________


FAA Contracting Officer’s Representative: _________________________








