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Lightning Protection, Bonding, & Grounding

Warning: 
The Statement of Work (SOW) paragraphs, Contract Data Requirements List (CDRL) items, and Data Item Descriptions (DIDs) identified for your type of acquisition are recommendations only. You are expected to modify or add SOW paragraphs, CDRLs, or DIDs to address the specific requirements of your program.
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[bookmark: _Toc393889393]GENERAL 

[bookmark: _Toc393889394]DESCRIPTION OF WORK 
A. The scope of work for the Lightning Protection, Bonding and Grounding Repair project at the  Seattle Air Route Traffic Control Center, Auburn, Washington includes: 

1.  Upgrade the existing lightning protection system at various places in the facility.  The upgrade of the system includes, but not limited to, replacing the air terminals & down conductors, replacing the bonding conductors and connectors, installing new bonding and down conductors.

2.  Upgrade the existing grounding system at various places in the facility.  The upgrade may include, but not limited to, bonding various equipment to grounding system with bonding jumpers and improving signal grounding system.

3.  All work done must meet the [Insert Standards Here] and/or as directed by the Contracting Officer's Representative (COR).  All parts used must be UL listed and approved by the COR.  All work done must be approved by the COR.

B. The construction site is located at:  	
	
[bookmark: _Toc393889395]CONSTRUCTION DURATION AND PHASING 
This contract duration for this project must be [Insert number of days] calendar days.  The Contractor will be working in an operating environment and must coordinate work with the FAA COR to prevent conflicts.

[bookmark: _Toc393889396]CONTRACTOR USE OF PREMISES 
A. Existing Facility Operations:

1. The [Insert facility] is a 24-hour, 7-day per week operating facility.

2. Coordinate all construction activity with the Contracting Officer's Representative (COR) so as not to interfere with functions of the [Insert facility].

3. Plan and coordinate so normal facility operations may continue with minimum of disruption    or interference.

B. Maintain the jobsite and work area in a neat and orderly condition.  Remove daily rubbish, waste, tools, equipment and materials not required for work in progress.

C. Use of existing facilities including the cafeteria and restroom must be coordinated with and approved by the COR.  Such facilities are primarily for use by FAA personnel.

D. Access to Existing Building:  Access for personnel will be through the existing entrances of the facility.  Work in areas other than the designated work site must be coordinated with the Resident Engineer and may require a facility escort.

E. Do not obstruct or close roadways and driveways unnecessarily.  Coordinate, notify and make arrangements with the COR seven working days prior to date when obstruction or closure is required.

F. Confine operations, activities, storage of materials and employee parking within designated areas.


[bookmark: _Toc393889397]COORDINATION AND ON SITE SUPERVISION 
A. The contractor must coordinate scheduling, submittals, and work of the various sections of specifications to assure efficient and orderly sequence of installation of interdependent construction elements.  The contractor must have a designated (submitted and approved in writing to the Contracting Officer) representative (supervisor) on site during all phases of construction activity.  This person must be responsible for insuring that the provisions of the contract are followed by all contractors.

B. Verify utility requirement characteristics of operating equipment are compatible with building utilities.

C. Coordinate space requirements and installation of electrical work.


[bookmark: _Toc393889398]FIELD ENGINEERING 
A. Establish elevations, lines, and levels and verify that elevations and location of the work conform with Contract Documents or requirements.

[bookmark: _Toc393889399]CUTTING AND PATCHING 
A. Employ a skilled and experienced installer to perform cutting and patching new work; restore work with new products except as noted.

B. Submit written request in advance of cutting or altering existing structural or building enclosure elements.

C. Fit work tightly to adjacent structure.  Maintain integrity of wall, ceiling, or floor construction; completely seal voids.

D. Refinish surfaces to match adjacent finishes.




[bookmark: _Toc393889400]SUBMITTAL REQUIREMENTS 
A. Submit product data for project material to Contracting Officer for approval.

B. Submit Operation and Maintenance literature for project material to the Contracting Officer for approval.  Information must include any required maintenance for system operation and listing and source of replacement parts for system.

C. Submit any manufacturer's warranty information, final system testing certificate and project as built information after completion of the project.

D. The Contractor must submit [number] copies of all submittals for approval; two will be returned to the contractor after FAA action.  The Contractor must provide the following information on all submittals:

  (a)	Date
  (b)	Name of project and facility (full name)
  (c)	Name of Contractor or Subcontractor
  (d)	Contractor's approval certifying he checked and coordinated the work of other	 trades.

E. The FAA must have [number] working days to review the Contractor submittals.  Any delay as a result of submittal disapproval and required re-submittal must not be grounds for any contract adjustment.  Receive submittal approvals prior to starting the work. All materials installed in the work must match the approved submittals.  After a submittal has been approved, no substitutions will be permitted without written approval by the COR.

[bookmark: _Toc393889401]SHOP DRAWINGS 
[Insert your list]

[bookmark: _Toc393889402]SAMPLES 
[Insert your list]

[bookmark: _Toc393889403]CONSTRUCTION PROGRESS SCHEDULE 
A. A [number] week look ahead schedule for this construction project must be submitted each week to the Resident Engineer; addressing how the work must be accomplished.  The Contractor's on site representative and/or project manager and the Resident Engineer must meet on a [insert frequency] basis to coordinate ongoing work and to review the [insert period] look ahead schedule.

[bookmark: _Toc393889404]QUALITY ASSURANCE - CONTROL OF INSTALLATION 
A. Monitor quality control over suppliers, manufacturers, products, services, site condition, and workmanship, to produce work of specified quality.

B. Comply fully with manufacturers' instructions.

C. Comply with specified standards as a minimum quality for the work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.

[bookmark: _Toc393889405]INSPECTION AND TESTING LABORATORY SERVICES 
A. The contractor is responsible for providing all testing and inspection as required in specification sections.

B. Submit name of independent testing laboratory for approval if required.

C. Furnish three [number] copies of all test reports and results of all tests performed by the independent testing laboratory as required.

[bookmark: _Toc393889406]TEMPORARY FACILITIES 
A. Facilities
1. Existing facilities may be used.

2. Maintain in a clean and sanitary condition; failure to do so will result in loss of privileges.

B. Electrical Power
1.  120 volt, 20 amp power will be furnished at no cost to the contractor.  Coordinate location with the COR.

C. Water
1.  Use existing building water system for construction purposes at no cost to the contractor.

2.  Obtain existing hose bib location from the COR.

D. Temporary Parking and Access.
1.  Use the parking areas designated for the contractor and the contractor's personnel vehicles.  Contractor is reminded that onsite parking is limited and additional parking will not be available.

2.  Maintain existing traffic areas free of materials, construction equipment and products.

3.  Notify the COR five working days in advance of expected closures of traffic areas and expected duration.  Minimize the length of closure.

4.  Maintain roads, walks, and parking area in sound, clean condition.  Repair or replace any portions damaged during progress of construction work.

E. Removal of Temporary Utilities, Facilities, and Controls
1.  Remove temporary above-grade or buried utilities, equipment, facilities, and materials, prior to final inspection.

2.  Clean and repair damage caused by installation or use of temporary work.

3.  Restore existing facilities used during construction to original condition.

[bookmark: _Toc393889407]BARRIERS AND FENCING 
A. Provide barriers or fencing to prevent unauthorized entry to construction areas and to protect existing facilities from damage.

[bookmark: _Toc393889408]PROTECTION OF NEW WORK 
The Contractor must protect new work until accepted by the FAA.

[bookmark: _Toc393889409]PROTECTION OF EXISTING EQUIPMENT AND EXISTING BUILDING 
A. Provide complete dust control to connect points of the existing building.  Maintain climate control.

B. Provide dust and water protection for existing equipment for any operation.  Provide dust and water removal (vacuum) at the source during operations.

[bookmark: _Toc393889410]CONDUCT OF WORK 
Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly condition.

[bookmark: _Toc393889411]SECURITY 

A. Provide list of contractor's personnel who will require access to the [facility] premises to COR prior to the notice-to-proceed date.  Keep list current during project work.

B. Report to FAA security guard at front security gate.  Submit proper identification to obtain a temporary FAA badge which will be worn on an outside garment at all times while on the [facility] premises.  Return badge daily to the security guard when such personnel leave the [facility] premises.

C. Arrange work so contractor's personnel can be escorted inside the building by the FAA to certain areas which are considered to be classified.  Restrict contractor's personnel to those areas necessary to accomplish work.  Violators of any security regulations will be removed from the premises with the right to re-enter revocable.

[bookmark: _Toc393889412]WORK HOURS 
A. Normal work hours are between 7:30 a.m. and 4:00 p.m., Monday through Friday.  The contractor must coordinate work activities outside these hours with the COR.

B. Notify the COR at least [number] hours in advance if Contractor intends to work overtime and [number] hours in advance prior to weekend or holiday work.

[bookmark: _Toc393889413]STARTING SYSTEMS OR EQUIPMENT 
A. Provide seven working days notification prior to start-up of each item.

B. Ensure that each piece of equipment or system is ready for operation.

C. Execute start-up under supervision of responsible persons in accordance with manufacturers' instructions.

D. Submit a written report that equipment or system has been properly installed and is functioning correctly.

[bookmark: _Toc393889414]FINAL CLEANING 
A. Execute final cleaning prior to final inspection.

B. Clean interior and exterior surfaces exposed to view.  Vacuum carpeted and soft surfaces.

C. Clean debris from site.

D. Remove waste and surplus materials, rubbish, and construction facilities from the [facility] property. In accordance with EO 13514, FAA is required to divert from landfill or incineration facility disposal a minimum of 50% of the non-hazardous waste generated as a result of its operations. In support of meeting this requirement and to minimize the environmental impact of maintenance activities, the Contractor must divert from landfill or incineration facility disposal a minimum of 50% of non-hazardous waste and 50% of construction and demolition material and debris generated as a result of the Contractor’s work, to the maximum extent feasible.  The Contractor must report non-hazardous waste diversion rates on a regular basis [Refer to Solid Waste and Recycling DID and/or Construction and Demolition Debris Diversion DID if applicable]. The Whole Building Design Guide (http://www.wbdg.org) outlines recommended practices for construction waste and debris removal.

[bookmark: _Toc393889415]PROJECT RECORD DOCUMENTS 
A. Maintain on site, one set of contract documents to be utilized for record documents.

B. Record revisions to the work.  Record information concurrent with construction progress.

C. Specifications:  Legibly mark each item to record actual construction.

D. Record documents and shop drawings:  Legibly mark each item to record actual construction.

E. Submit documents to the COR for approval prior to final inspection.


[bookmark: _Toc393889416]CODES AND PERMITS 
A. Perform all work in accordance with the current editions of the Uniform Building Code (UBC), Uniform Plumbing Code (UPC), Uniform Mechanical Code (UMC), and National Electrical Code (NEC).

B. Building permit will not be required for this project.


[bookmark: _Toc393889417]PRODUCTS 
[Insert your list]


[bookmark: _Toc393889418]EXECUTION 

[bookmark: _Toc393889419]INSPECTION OF SITE BY CONTRACTOR 
The contractor must have carefully examined the premises to determine the extent of the work and the conditions under which it must be done.  A pre-bid conference at the facility with a tour of the construction area will be scheduled.

[bookmark: _Toc393889420]INSTALLATION 
A. Employ a skilled and experienced installer to perform work; work with new products except as noted.

B. Fit work tightly to adjacent structure.  Maintain integrity of wall, ceiling, or floor construction; completely seal voids.

C. Refinish surfaces to match adjacent finishes.


[bookmark: _Toc393889421]FIRESTOPPING 

[bookmark: _Toc393889422]GENERAL 
[bookmark: _Toc393889423]SUMMARY 
A. This Section includes firestopping for the following:

1.  Penetrations through fire-resistance-rated floor and ceiling construction including both empty openings and openings containing cables, pipes, ducts, conduits, and other penetrating items.

2.  Penetrations through fire-resistance-rated walls and partitions including both empty openings and openings containing cables, pipes, ducts, conduits, and other penetrating items.

3.  Penetrations through smoke barriers and construction enclosing compartmentalized areas involving both empty openings and openings containing penetrating items.

4.  Sealant joints in fire-resistance-rated construction.

5.  Non-fire-rated penetrations at column base enclosures at raised floor conditions.

[bookmark: _Toc393889424]REFERENCED STANDARDS 
A. American Society for Testing and Materials (ASTM)
		
1.  C 719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint.

2.  Sealants Under Cyclic Movement (Hockman Cycle).

3.  C 920 - Standard Specification for Elastomeric Joint Sealants.

4.  C 1193 - Standard Guide for Use of Joint Sealants.

5.  E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

6.  E 119 - Standard Test Method for Fire Tests of Building Construction and Materials.

7.  E 136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750 Degrees C.

8.  E 814 - Standard Test Method for Fire Tests of Through-Penetration fire Stops.

[bookmark: _Toc393889425]SYSTEM PERFORMANCE REQUIREMENTS 
A. General:  Provide firestopping systems that are produced and installed to resist the spread of fire, according to requirements indicated, and the passage of smoke and other gases.

B. F-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with F ratings indicated, as determined per ASTM E 814, but not less than that equaling or exceeding the fire-resistance rating of the constructions penetrated.

C. T-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with T ratings, in addition to F ratings, as determined per ASTM E 814, where indicated and where systems protect penetrating items exposed to contact with adjacent materials in occupiable floor areas.  T-rated assemblies are required where the following conditions exist:

1.  Where firestop systems protect penetrations located outside of wall cavities.

2.  Where firestop systems protect penetrations located outside fire-resistive shaft enclosures.

3.  Where firestop systems protect penetrations located in construction containing doors required to have a temperature-rise rating.

4.  Where firestop systems protect penetrating items larger than a 4-inch-diameter nominal pipe   or 16 sq. in. in overall cross-sectional area.

D. Fire-Resistive Joint Sealants:  Provide joint sealants with fire-resistance ratings indicated, as determined per ASTM E 119, but not less than that equaling or exceeding the fire-resistance rating of the construction in which the joint occurs.

E. For firestopping exposed to view, traffic, moisture, and physical damage, provide products that do not deteriorate when exposed to these conditions.

1.  For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.

2.  For floor penetrations with annular spaces exceeding 4 inches or more in width and exposed to possible loading and traffic, provide firestop systems capable of supporting the floor loads involved either by installing floor plates or by other means.

3.  For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.

F. For firestopping exposed to view, provide products with flame-spread values of less than 25 and smoke-developed values of less than 450, as determined per ASTM E 84.

[bookmark: _Toc393889426]SUBMITTALS 
A. Product data for each type of product specified.

1.  Certification by firestopping manufacturer that products supplied comply with local regulations controlling use of volatile organic compounds (VOCs), are nontoxic to building occupants, and do not employ the use of ozone depleting substances.

B. Shop drawings detailing materials, installation methods, and relationships to adjoining construction for each through-penetration firestop system, and each kind of construction condition penetrated and kind of penetrating item.  Include firestop design designation of qualified testing and inspecting agency evidencing compliance with requirements for each condition indicated.

2.  Submit documentation, including illustrations, from a qualified testing and inspecting agency that is applicable to each through-penetration firestop configuration for construction and penetrating items.

3.  Where Project conditions require modification of qualified testing and inspecting agency's illustration to suit a particular through-penetration firestop condition, submit illustration approved by firestopping manufacturer's fire protection engineer with modifications marked.

C. Product certificates signed by manufacturers of firestopping products certifying that their products comply with specified requirements.

D. Product test reports from, and based on tests performed by, a qualified testing and inspecting agency evidencing compliance of firestopping with requirements based on comprehensive testing of current products.

E. Qualification data for firms and persons specified in "Quality Assurance" article to demonstrate their capabilities and experience.  Include list of completed projects with project names, addresses, names of Architects and Owners, and other information specified.

[bookmark: _Toc393889427]QUALITY ASSURANCE 
A. Fire-Test-Response Characteristics:  Provide firestopping that complies with the following requirements and those specified under the "System Performance Requirements" article:

1.  Firestopping tests are performed by a qualified testing and inspecting agency.  A qualified testing and inspecting agency is UL, Warnock Hersey, or another agency performing testing and follow-up inspection services for firestop systems that is acceptable to authorities having jurisdiction.

2.  Through-penetration firestop systems are identical to those tested per ASTM E 814 under conditions where positive furnace pressure differential of at least 0.01 inch of water is maintained at a distance of 0.78 inch below the fill materials surrounding the penetrating items in the test assembly.  Provide rated systems complying with the following requirements:

a.  Through-penetration firestop systems correspond to those indicated by reference to through-penetration firestop system designations listed by UL in their "Fire Resistance Directory," by Warnock Hersey, or by another qualified testing and inspecting agency.

3.  Fire-resistive joint sealant systems are identical to those tested for fire-response characteristics per ASTM E 119 under conditions where the positive furnace pressure differential is at least 0.01 inch of water, as measured 0.78 inch from the face exposed to furnace fire.  Provide systems complying with the following requirements:
        
a.  Fire-Resistance Ratings of Joint Sealants:  As indicated by reference to design designations listed by UL in their "Fire Resistance Directory" or by another qualified testing and inspecting agency.

b.  Joint sealants, including backing materials, bear classification marking of qualified testing and inspection agency.

B. Information on drawings referring to specific design designations of through-penetration firestop systems is intended to establish requirements for performance based on conditions that are expected to exist during installation.  Any changes in conditions and designated systems require the COR's prior approval.  Submit documentation showing that the performance of proposed substitutions equals or exceeds that of the systems they would replace and are acceptable to authorities having jurisdiction.

C. Installer Qualifications:  Engage an experienced Installer who has completed firestopping that is similar in material, design, and extent to that indicated for Project and that has performed successfully.

D. Single-Source Responsibility:  Obtain through-penetration firestop systems for each kind of penetration and construction condition indicated from a single manufacturer.

E. Field-Constructed Mockup:  Prior to installing firestopping, erect mockups for each different through-penetration firestop system indicated to verify selections made and to demonstrate qualities of materials and execution.  Build mockups to comply with the following requirements, using materials indicated for final installations.

1.  Locate mockups on site in locations indicated or, if not indicated, as directed by COR.

2.  Notify COR 7 calendar days in advance of the dates and times when mockups will be erected.

3.  Obtain COR's acceptance of mockups before start of final unit of Work.

4.  Retain and maintain mockups during construction in an undisturbed condition as a standard for judging completed unit of Work.

a. Accepted mockups in an undisturbed condition at time of Substantial Completion may become part of completed unit of Work.

F. Provide firestopping products containing no detectable asbestos as determined by the method specified in 40 CFR Part 763, Subpart F, Appendix A, Section 1, "Polarized Light Microscopy."

G. Coordinating Work:  Coordinate construction of openings and penetrating items to ensure that designated through-penetration firestop systems are installed per specified requirements.

H. Government will employ and pay a qualified inspection agency to check installed firestopping systems for compliance with requirements.

[bookmark: _Toc393889428]DELIVERY, STORAGE, AND HANDLING 
A. Deliver firestopping products to Project site in original, unopened containers or packages with intact and legible manufacturers' labels identifying product and manufacturer; date of manufacture; lot number; shelf life, if applicable; qualified testing and inspecting agency's classification marking applicable to Project; curing time; and mixing instructions for multi-component materials.

B. Store and handle firestopping materials to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

[bookmark: _Toc393889429]PROJECT CONDITIONS 
A. Environmental Conditions:  Do not install firestopping when ambient or substrate temperatures are outside limits permitted by firestopping manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.

B. Ventilation:  Ventilate firestopping per firestopping manufacturers' instructions by natural means or, where this is inadequate, forced air circulation.

[bookmark: _Toc393889430]SEQUENCING AND SCHEDULING 
A. Notify Government's inspection agency at least 7 calendar days in advance of firestopping installations; confirm dates and times on days preceding each series of installations.

B. Do not cover up those firestopping installations that will become concealed behind other construction until Government's inspection agency and authorities having jurisdiction, if required, have examined each installation.

[bookmark: _Toc393889431]PRODUCTS 

[bookmark: _Toc393889432] GENERAL 
A. Compatibility:  Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by firestopping manufacturer based on testing and field experience.

B. Accessories:  Provide components for each firestopping system that are needed to install fill materials and to comply with "System Performance Requirements" article in Part 1.  Use only components specified by the firestopping manufacturer and approved by the qualified testing and inspecting agency for the designated fire-resistance-rated systems.  Accessories include but are not limited to the following items:

1. Permanent forming/damming/backing materials including the following:
        a. Semi-refractory fiber (mineral wool) insulation.
        b. Ceramic fiber.
        c. Sealants used in combination with other forming/damming materials to prevent leakage of fill materials in liquid state.
        d. Fire-rated formboard.
        e. Joint fillers for joint sealants.

2. Temporary forming materials.

3. Substrate primers.

4. Collars.

5. Steel sleeves.

C. Materials used in firestopping must be UL approved and must be products of manufacturers' listed in the UL Fire Resistance Directory Volume II.

[bookmark: _Toc393889433] KNOWN ACCEPTABLE SOURCES 
A. Intumescent Caulks:  3M Fire Barrier Caulks CP-25 Series.

B. Firestop Sealants for moving Joints:  3M Fire Barriers 2000 & 2003 Silicone Sealants.

C. Firestop Foams:  3M Fire Barrier 2001 Silicone RTV Foam.

D. Firestop Collars and Barriers:  3M Fire Barrier RC-1 Restricting Collar.

E. Intumescent Wrap Strips:  3M Fire Barrier FS-195 and Wrap/strip.

F. Firestop Devices (Prefabricated) for Ease of Installing Communication and Power Cables: 3M Fire Barrier CS 195+ Composite Sheet and 3M Interam E-5 Series Mat.

G. Mineral Fiber/Ceramic Wool Non-combustible Safing Insulation:

1. Provide minimum 8 pcf Thermafiber as manufactured by US Gypsum Company, minimum 8 pcf PBX safing insulation as manufactured by Fibre or approved equal to suit conditions and to comply with fire resistance and firestop manufacturer's requirements.

2. Thermal Ceramics Firemaster Bulk Fiber.

H. Accessories:  Provide sleeves, collars, wrapstrips, devices, and other items required for a complete installation meeting the indicated F ratings.

I. Dam, Packing and Void Filling Materials:  Mineral fiber safing insulation.

[bookmark: _Toc393889434] MIXING 
A. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other procedures needed to produce firestopping products of uniform quality with optimum performance characteristics for application indicated.

[bookmark: _Toc393889435]EXECUTION 

[bookmark: _Toc393889436]GENERAL 
A. Firestop new and existing mechanical and electrical penetrations through floors, ceilings and fire-rated walls, within the limits of the work.

[bookmark: _Toc393889437]EXAMINATION 
A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of firestopping.  Do not proceed with installation until unsatisfactory conditions have been corrected.

[bookmark: _Toc393889438]INSPECTION 
A. Examine the areas and conditions where firestops are to be installed and correct conditions detrimental to the proper and timely completion of the work.

B. Verify that environmental conditions are safe and suitable for installation of firestop product(s).

[bookmark: _Toc393889439]PREPARATION 
A. Surface Cleaning:  Clean out openings and joints immediately prior to installing firestopping to comply with recommendations of firestopping manufacturer and the following requirements:

1. Remove foreign materials from surfaces of opening and joint substrates and from penetrating items that could interfere with adhesion of firestopping.

2. Clean opening and joint substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with firestopping.  Remove loose particles remaining from cleaning operation.

3. Remove laitance and form release agents from concrete.

B. Priming:  Prime substrates where recommended by firestopping manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

C. Masking Tape:  Use masking tape to prevent firestopping from contacting adjoining surfaces that will remain exposed upon completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove smears from firestopping materials.  Remove tape as soon as it is possible to do so without disturbing firestopping's seal with substrates.


[bookmark: _Toc393889440]INSTALLING THROUGH-PENETRATION FIRESTOPS 
A. General:  Comply with the "System Performance Requirements" Article in Part 1 and the through-penetration firestop manufacturer's installation instructions and drawings pertaining to products and applications indicated.

B. Install forming/damming materials and other accessories of types required to support fill materials during their application and in the position needed to produce the cross-sectional shapes and depths required to achieve fire ratings of designated through-penetration firestop systems.  After installing fill materials, remove combustible forming materials and other accessories not indicated as permanent components of firestop systems.

C. Install fill materials for through-penetration firestop systems by proven techniques to produce the following results:

1. Completely fill voids and cavities formed by openings, forming materials, accessories, and penetrating items.

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.

3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

D. Seal penetrations at column base enclosure conditions at raised floor areas with prefabricated composite firestop devices and sealants for an airtight installation.

[bookmark: _Toc393889441]INSTALLING FIRE-RESISTIVE JOINT SEALANTS 
A. General:  Comply with the "System Performance Requirements" article in Part 1, with ASTM C 1193, and with the sealant manufacturer's installation instructions and drawings pertaining to products and applications indicated.

B. Install joint fillers to provide support of sealants during application and at position required to produce the cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability and develop fire-resistance rating required.

C. Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, completely filling recesses provided for each joint configuration, and providing uniform, cross-sectional shapes and depths relative to joint width that optimum sealant movement capability.  Install sealants at the same time joint fillers are installed.

D. Tool non-sag sealants immediately after sealant application and prior to the time skinning or curing begins.  Form smooth, uniform beads of configuration indicated or required to produce fire-resistance rating, as well as to eliminate air pockets, and to ensure contact and adhesion of sealants with sides of joint.  Remove excess sealant from surfaces adjacent to joint.  Do not use tooling agents that discolor sealants or adjacent surfaces or are not approved by sealant manufacturer.

[bookmark: _Toc393889442]FIELD QUALITY CONTROL 
A. Inspecting agency employed and paid by Government will examine completed firestopping to determine, in general, if it is being installed in compliance with requirements.

B. Inspecting agency will report observations promptly and in writing to Contractor and COR.

C. Do not proceed to enclose firestopping with other construction until reports of examinations are issued.

D. Where deficiencies are found, repair or replace firestopping so that it complies with requirements and reimburse the Government for re-inspections of deficiencies.

[bookmark: _Toc393889443]CLEANING 
A. Clean off excess fill materials and sealants adjacent to openings and joints as work progresses by methods and with cleaning materials approved by manufacturers of firestopping products and of products in which opening and joints occur.

B. Protect firestopping during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated firestopping immediately and install new materials to produce firestopping complying with specified requirements.


[bookmark: _Toc393889444]GROUNDING 

[bookmark: _Toc393889445]GENERAL 

[bookmark: _Toc393889446]SUMMARY 
A.  This Section includes solid grounding of electrical systems and equipment.  It includes basic requirements for grounding for protection of life, equipment, circuits, and systems.  Grounding requirements specified in this Section may be supplemented in other sections of these Specifications.

[bookmark: _Toc393889447]REFERENCED STANDARDS 
A. American Society for Testing and Materials (ASTM)
1. B3 - Soft or Annealed Copper Wire

2. B8 - Concentric-Lay-Stranded Copper Conductors; Hard, Medium Hard, or Soft

3. B33 -	Tinned Soft or Annealed Copper Wire for Electrical Purposes.

4. E699 - Standard Criteria for Evaluation of Agencies Involved in Testing, Quality Assurance, and Evaluating Building Components in accordance w/Test Methods promulgated by ASTM.

B. National Fire Protection Association (NFPA)
1. 70 - National electrical Code (NEC)

C. Occupational Safety and Health Administration (OSHA)
1.  1910.7 - National Recognized Testing Laboratories (NRTL)

D. Underwriters Laboratories (UL)
1. 46 7 - Grounding and Bonding Equipment

2. 486A	- Wire Connectors and Soldering Lugs for Use with Copper Conductors.

[bookmark: _Toc393889448]SUBMITTALS 
A. Product data for connectors and connection materials, and grounding fittings.

B. Field-testing organization certificate, signed by the Contractor, certifying that the organization performing field tests complies with the requirements specified in Quality Assurance below.

C. Report of field tests and observations certified by the testing organization.

[bookmark: _Toc393889449]QUALITY ASSURANCE 
A. Listing and Labeling:  Provide products specified in this Section that are listed and labeled.  The terms "listed" and "labeled" must be defined as they are in the National Electrical Code, Article 100.

1. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

B. Field-Testing Organization Qualifications:  To qualify for acceptance, the independent testing organization must demonstrate, based on evaluation of organization-submitted criteria conforming to ASTM E 699, that it has the experience and capability to conduct satisfactorily the testing indicated.

C. Electrical Component Standard:  Components and installation must comply with NFPA 70, "National Electrical Code" (NEC).

D. UL Standard:  Comply with UL 467, "Grounding and Bonding Equipment."




[bookmark: _Toc393889450]PRODUCTS 

[bookmark: _Toc393889451]GROUNDING AND BONDING PRODUCTS 
A. Products:  Of types indicated and of sizes and ratings to comply with NEC.  Where types, sizes, ratings, and quantities indicated are in excess of NEC requirements, the more stringent requirements and the greater size, rating, and quantity indications govern.

B. Conductor Materials:  Copper.

[bookmark: _Toc393889452]WIRE AND CABLE CONDUCTORS 
A. General:  Comply with Section 16120, "Wires and Cables."  Conform to NEC Table 8, except as otherwise indicated, for conductor properties, including stranding.

B. Equipment Grounding Conductor:  Green insulated.

[bookmark: _Toc393889453]MISCELLANEOUS CONDUCTORS 
[Insert what you need]

[bookmark: _Toc393889454]CONNECTOR PRODUCTS 
A. General:  Listed and labeled as grounding connectors for the materials used.

B. Pressure Connectors:  High-conductivity-plated units.

[bookmark: _Toc393889455]EXECUTION 

[bookmark: _Toc393889456]APPLICATION 
A. Equipment Grounding Conductor Application:  Comply with NEC Article 250 for sizes and quantities of equipment grounding conductors, except where larger sizes or more conductors are indicated.

1. Install separate insulated equipment grounding conductors with circuit conductors for the following in addition to those locations where required by Code:
        a. Feeders and branch circuits.
        b. Lighting circuits.
        c. Receptacle Circuits.
        d. Single-phase motor or appliance circuits.
        e. Three-phase motor or appliance branch circuits.

[bookmark: _Toc393889457]INSTALLATION 
A. General:  Ground electrical systems and equipment in accordance with NEC requirements except where the Drawings or Specifications exceed NEC requirements.

B. Route grounding conductors along the shortest and straightest paths possible without obstructing access or placing conductors where they may be subjected to strain, impact, or damage, except as indicated.


[bookmark: _Toc393889458]CONNECTIONS 
A. General:  Make connections in such a manner as to minimize possibility of galvanic action or electrolysis.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to assure high conductivity and make contact points closer in order of galvanic series.

2. Make connections with clean bare metal at points of contact.

3. Aluminum to steel connections must be with stainless steel separators and mechanical clamps.

4. Aluminum to galvanized steel connections must be with tin-plated copper jumpers and mechanical clamps.

5. Coat and seal connections involving dissimilar metals with inert material such as red lead paint to prevent future penetration of moisture to contact surfaces.

6. Indoor exothermic welds must be smokeless type.

B. Terminate insulated equipment grounding conductors for feeders and branch circuits with pressure-type grounding lugs.

C. Where metallic raceways terminate at metallic housings without mechanical and electrical connection to the housing, terminate each conduit with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to the ground bus in the housing.  Bond electrically noncontinuous conduits at both entrances and exits with grounding bushings and bare grounding conductors.

D. Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance with manufacturer's published torque tightening values for connectors and bolts.  Where manufacturer's torquing requirements are not indicated, tighten connections to comply with torque tightening values specified in UL 486A.

[bookmark: _Toc393889459]SYSTEM AND EQUIPMENT GROUNDING 
A. Install grounding conductor(s) in each conduit carrying branch or feeder conductors and in conduit for control wiring. Grounding conductor must have insulation rating equivalent to phase conductor insulation.  Insulated grounding conductors must be connected to the ground terminal at both ends and to junction, transition, pull and fixtures boxes along the route.  Under no circumstances must this conductor be omitted from the electrical system, nor must a separate grounding system, such as the equipment grounding or signal grounding, be used as a substitute.
B. Metallic raceway housing the equipment grounding conductor must be electrically continuous.

C. Where there are parallel conductors of a feeder installed in more than one raceway, install an equipment grounding conductor in each raceway.

D. Splices of grounding conductors inside conduits are not acceptable.


[bookmark: _Toc393889460]LIGHTNING PROTECTION 

[bookmark: _Toc393889461]GENERAL 

[bookmark: _Toc393889462]APPLICABLE DOCUMENTS 
The following specifications and standards of the issues currently in force, form a part of this section, and are applicable as specified herein.  The latest issue of the publication must be used.

A. National Fire Protection Association (NFPA) Publication:
    780	Lightning Protection Code

B. Underwriters' Laboratories, Inc. (UL) Standards:
    96A	Master Labeled Lightning Protection System

C. FAA Orders:
1. 6950.19 - Practices and Procedures for Lightning Protection, Grounding, Bonding and Shielding Implementation

2. 6950.20	- Fundamental Considerations of Lightning Protection, Grounding, Bonding and Shielding

D. FAA Standards:
    FAA-STD-019b - Lightning Protection Grounding, Bonding and Shielding for Facilities

E. Lightning Protection Institute:
    LPI-175 Installation Standard

[bookmark: _Toc393889463]FAA Order 6950.20 
The intended purpose of the lightning protection system is to provide preferred paths for lightning discharges to enter or leave the earth without causing facility damage or injury to personnel.  The essential components of a lightning protection system are air terminals, roof and down conductors connecting to the earth electrode system, and the earth electrode system (which is specified in Section 5, "Grounding"). These components act together as a system to dissipate lightning currents.  The Contract Drawings indicate the extent and general arrangement of the lightning protection system.  If any departures from the Contract Drawings are deemed necessary by the Contractor, details of such departures and the reasons therefore must be submitted as soon as practicable to the Resident Engineer for approval.  No such departures must be made without the prior written approval of the Resident Engineer.  Lightning protection systems for applications other than those specified herein must conform to National Fire Protection Association Code No. 780, Lightning Protection Institute Standard 175, and the above listed FAA documents, whichever is more stringent.  Materials not considered to be part of lightning protection are specified in Section 5, "Grounding."

Signal and power conductors must be separated from lightning protection conductors to the maximum extent possible.  If signal or power conductors must be installed within 6 feet of lightning protection conductors, as measured by the most direct path, i.e., through walls, these conductors must be installed in heavy wall rigid steel conduits.

The final system installation must conform to, or exceed the installation materials and details required for a U.L. "Master Labeled System" per U.L. 96A.

[bookmark: _Toc393889464]SUBMITTALS 
All submittals will be submitted to the Resident Engineer for review and recommendation of acceptance, change, or rejection.  Shop drawings and manufacturer's cut sheets for all materials prepared by the Contractor for installation of the system, showing the manufacturer's catalog number and the exact location of each item of the lightning protection system, must be submitted to the Resident Engineer for approval.  Provide drawings of roof and down conductor installation, indicating the precise routing of the down conductors.  Indicate fastening methods to be used for conductors and air terminals.  Down conductors must be encased in PVC conduits painted to match adjacent surface.

[bookmark: _Toc393889465]QUALITY ASSURANCE 
A. Inspection:  The lightning protection system will be inspected by the Resident Engineer or his authorized representative to determine conformance with the requirements of this specification.  No part of the system must be concealed until so authorized by the Resident Engineer.

B. Certification:  The lightning protection system must conform to the requirements of the Lightning Protection Institute and NFPA Standards for Lightning Protection Systems, as well as FAA Order 6950.19 and FAA-STD-019b.  The LPI System Certification, including Forms LPI 175A, 175B, and 175C must be furnished and submitted.

1. The system to be furnished under this specification must be the standard product of a manufacturer regularly engaged in the production of lightning protection systems and must be manufacturer's latest approved design.  The equipment manufacturer must also be UL listed and approved.

2. A copy of certification records and contractor tests, as well as the records of any corrective action taken, must be furnished the Government as directed by the Resident Engineer.

C. Testing of continuity of all conductors:   The entire lightning protection system must be tested for continuity to assure that all conductors and connections are at 100% of capacity.  A copy of test records and tests, as well as the records of corrective action taken, will be furnished the Government as directed by the Resident Engineer.

[bookmark: _Toc393889466]PRODUCTS 

[bookmark: _Toc393889467]STANDARD PRODUCTS 
The system furnished under this specification must be the standard product of a manufacturer regularly engaged in the production of lightning protection systems and must be the manufacturer's latest approved design.  Listing of the manufacturer in the lightning protection section of the current edition of Underwriters' Laboratories, Inc., Electrical Construction Materials List will be accepted as compliance with this requirement.

[bookmark: _Toc393889468]MATERIALS 
Materials used in connection with the installation of the lightning protection systems must be approved for lightning protection systems by the Underwriters' Laboratories, Inc. and marked with UL label in accordance with UL procedures.  Bronze and stainless steel may be used for some components.  Aluminum materials must not be used on surfaces coated with alkaline-based paint, on embedded in masonry or cement, on copper roofing, in contact with copper materials, or underground.  Dissimilar materials must conform to the bonding requirements given below.  No combination of materials must be used that form an electrolytic couple of such nature that corrosion is accelerated in the presence of moisture unless moisture is permanently excluded from the junction of such metals.  Where unusual conditions exist which would cause deterioration or corrosion of conductors, conductors with suitable protective coatings or oversize conductors must be used.  If a mechanical hazard is involved, the conductor size must be increased to compensate therefore, or suitable protection must be provided.  The conductors may be protected by covering them with PVC Schedule 40 conduit.  The material used on the Building must be Class I.

A. Roof and Down Conductors must be stranded copper conductors.

1. Copper roof and down conductors at Building and Generator Building must be of Class I, Type 29 strands of 17 gauge copper wire 3/8" inch diameter, braided by 57,400 circular mils, net weight 187 lbs. per 1000 feet.

B. Bonding conductors must meet or exceed the following requirements:

	Type of Conductor Cable
	Minimum Size Each Strand
	Cross Sectional Area
	Solid Strip
	Thickness
	Width

	Copper
	17 AWG
	26,240 Cir Mil
	Copper
	0.051"   
	1/2"



C. Air terminals must be tapered to a bullet point.  The rod below the taper must be of solid copper, nickel-plated, 5/8-inch in diameter.  Air terminals must be 24 inches in height.

D. Fasteners must be of the same material as the conductor, base or bracket being fastened or equally corrosion resistant material.  Galvanized or plated nails, screws or bolts must not be used.

E. Bonding devices and miscellaneous connectors must be of copper or cast bronze with bolt pressure connections to cable.  Cast or stamped crimp fittings must not be used.

F. Splices must be made with exothermic welds.

G. Guards must be provided for down conductors.  Guards must extend as indicated on the drawings and 2 feet below grade level.  Guards and access boxes must be polyvinyl chloride (PVC), schedule 80 conduit, gray color.

H. Down conductors must be vertically supported by strain relief grips located as shown on plans.

[bookmark: _Toc393889469]EXECUTION 

[bookmark: _Toc393889470]INSTALLATION 
The installation must be performed by a Lightning Protection Institute (LPI) Certified Master Installer.

A. Metallic bodies subject to direct lightning discharge - Metallic bodies on roofs (such as exhaust fans, HVAC units, ladders, railings) subject lightning discharge which protrude beyond the zone of protection of the installed air terminals and which have a metal thickness of 3/16 in. or greater must be bonded to the nearest main lightning protection system conductor with UL approved fittings and conductors meeting the requirements of NFPA 780.  These bonding fittings must provide surfaces of not less than 3 square inches.  Provisions must be made to prevent corrosive effects introduced by galvanic action of dissimilar metals at bonding points.  If the metal parts of these bodies are less than 3/16 in. thick, additional approved air terminals, conductors and fittings, providing a two way path to ground from the air terminals, must be installed.

B. Metallic bodies subject to induced charges - Metallic bodies, on or below roof level, that are subject to induced charges from lightning (such as roof drains, plumbing vents, metal coping, metal flashing, gutters, downspouts, small metal wall vents, door and window frames, metal balcony railings, and in general any isolated metallic body within 6 feet of an exposed lightning protection system element) must be bonded to the lightning protection system using UL approved splicers, fittings and copper conductors.  Conductors used for bonding these metallic bodies must be Class I secondary conductors in accordance with NFPA 780.

C. Roof mounted antennas:  If metallic, the mast of a roof mounted antenna must be bonded to the nearest roof or down conductor using UL approved fittings and conductors.  The bonding jumper must be of the same size and material as the roof or down conductor to which it is connected.


[bookmark: _Toc393889471]AIR TERMINALS 
Air terminals must be provided as shown on the drawings and located in accordance with the requirements of NFPA 780 and UL 96A.  Ensure that terminals are within 2'-0" of building edges and outside corners. Ensure that terminals are located at intervals not exceeding 25 feet when top of air terminal is not less than 2'-0" above protected area or at intervals not exceeding 20 feet when air terminals are not less than 10 inches above protected area.

[bookmark: _Toc393889472]ROOF AND DOWN CONDUCTORS 
A. Must be fastened in place at intervals not to exceed 3 feet.  Seal building roof and wall at penetration points per roof manufacturer's recommendations and precast manufacturer's recommendations.

B. Must maintain a horizontal or downward course.  Roof and down conductors must be routed such that the bending radius is not less than 8 inches and the angle at any turn must not be less than 90 degrees.  Conductors must be routed external to buildings and not within 6 feet of power or signal conductors.

[bookmark: _Toc393889473]DOWN CONDUCTORS 
Must be installed in 3/4 inch PVC conduit guard and fastened every 3 feet.  Down conductors must be connected to air terminals, roof conductors and ground rods by exothermic welding.  Tower down conductor must run the full length of the tower from air terminal to ground rod.  Down conductors must terminate on buried ground rods.  Down conductors must be connected to the ground rods by exothermic welding.  Not less than two down conductors must be provided for buildings with perimeters of 250 ft. or less.  Down conductors must be as widely separated as possible, i.e., at diagonally opposite corners on square or rectangular buildings.  Buildings with perimeters in excess of 250 ft. must have one down conductor for each 100 ft. of perimeter distance or part thereof.

[bookmark: _Toc393889474]DISCONNECT 
Provide lightning down conductor disconnect on all down conductors except one for each structure.  Disconnect must be a screw type as described in UL 96A.

[bookmark: _Toc393889475]TRANSIENT PROTECTION 
The high energy transient ground bus for transient protection devices must be connected directly to the grounding electrode system using the most direct path, without loops, sharp bends or kinks.
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