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[image: ]FEATHER FRIENDLY PREFACE SPEC NOTE: This Product Master Specification Section includes FEATHER FRIENDLY SPEC NOTES for information purposes and to assist the editor in making appropriate decisions. FEATHER FRIENDLY SPEC NOTES are color-coded, identifying type and responsibility/action requirements, and always immediately precede the text to which it is referring.
FEATHER FRIENDLY PREFACE SPEC NOTE: Optional text is indicated by square brackets [ ]; Delete the optional text including the brackets in the final copy of the Specification. Delete all FEATHER FRIENDLY SPEC NOTES in the final copy of the Specification, prior to Project Tendering/Pricing. The Section content serves as a guideline only and should be edited (by additions, deletions, and modifications) to meet specific project requirements.
FEATHER FRIENDLY PREFACE SPEC NOTE: This Specification Section follows the recommendations of the Construction Specifications Institute (CSI), Manual of Practice including MasterFormat names and numbers, SectionFormat layout guidelines, and PageFormat paragraph numbering.
FEATHER FRIENDLY PREFACE SPEC NOTE: FEATHER FRIENDLY manufactures and sells Bird Collision Deterrent Markers. FEATHER FRIENDLY does not practice architecture or engineering. Therefore, the design responsibility remains with the architect or engineer. The information given here is based upon data considered to be true and accurate and is offered solely for the user's consideration, investigation and verification. Nothing contained herein is representative of a warranty or guarantee for which FEATHER FRIENDLY can be held legally responsible. FEATHER FRIENDLY does not assume any responsibility for any misinterpretation or assumptions the reader may formulate.
FEATHER FRIENDLY PREFACE SPEC NOTE: This Product Master Section specifies eco-friendly bird collision deterrent markers, exterior-applied deterrent markers systems designed to reduce bird collisions with glazing while maintaining building transparency.
FEATHER FRIENDLY PREFACE SPEC NOTE: Feather Friendly bird collision deterrent markers differentiate from other products in the market by using premium cast vinyl with exterior-grade adhesive. This ensures over twenty years of service life, avoiding shrinkage, cracking, and discoloration common with vinyl alternatives.
FEATHER FRIENDLY PREFACE SPEC NOTE: Feather Friendly bird collision deterrent markers offer a cost-effective solution, installing directly on first-surface glazing, eliminating redesign or removal and replacement of the glass while delivering proven performance.
FEATHER FRIENDLY PREFACE SPEC NOTE: Deterrent markers spacing is essential to product performance. Feather Friendly patterns are designed to meet or exceed the latest recognized bird-friendly design guidelines, which mandates maximum 2 inch x 2 inch spacing on the first surface of glass within 52.5 feet above grade or to the top of the mature tree canopy. Custom deterrent marker patterns are available to address unique project conditions.
FEATHER FRIENDLY PREFACE SPEC NOTE: Feather Friendly® is mission-driven, with bird conservation being its core focus. The company maintains a worldwide network of authorized dealers and certified installers, ensuring quality installation and adherence to manufacturer requirements. Installer expertise is a critical component of system performance and warranty coverage.
FEATHER FRIENDLY PREFACE SPEC NOTE: Color contrast is vital to bird collision deterrence. Bird collision deterrent markers are available in white or black, ensuring visibility under a wide range of daylight conditions, from bright skies to shaded or reflective contexts.
Feather Friendly ENVIRO PREFACE SPEC NOTE: Bird collision deterrent markers directly contribute to sustainable building performance by reducing bird mortality, an ecological priority. By incorporating visible deterrent markers on the first surface of glass with maximum spacing of 2 inch x 2 inch, projects can meet or exceed bird collision deterrence requirements, supporting biodiversity conservation and urban ecological resilience.
[bookmark: _Hlk210551863]Feather Friendly ENVIRO PREFACE SPEC NOTE: Feather Friendly® mission is conservation-driven. By offering a retrofit solution that prevents costly glazing replacement, bird collision deterrent markers reduce material waste and supports life-cycle efficiency over multiple generations of bird migrations. Small minimum order quantities and fast delivery further reduce excess production and contribute to resource efficiency.
Feather Friendly ENVIRO PREFACE SPEC NOTE: These sustainability practices position Feather Friendly® as a contributor to multiple rating system pathways, including LEEDv4.1 Innovation Credit for Bird Collision Deterrence, WELL Features related to biophilia and environmental impact, and CALGreen mandatory measures for exterior glazing safety and ecological considerations.
General
general requirements
The General Conditions, the Supplementary Conditions, the Instructions to Bidders and Division 1 General Requirements shall be read in conjunction with and govern this section.
Feather Friendly SPEC NOTE: Edit the following paragraph to select either Contractor or Construction Manager, and Subcontractor or Trade Contractor, depending on the Contract Type used on the Project.
Feather Friendly SPEC NOTE: When Tendering this Section to a Contractor, select both Contractor and Subcontractor. When issuing this Section for Pricing, Select both Construction Manager and Trade Contractor. Delete the title references not required on the Project.
The Specification shall be read in its entirety by all parties concerned. Each Section may contain more or less than the complete work of any trade. The [Contractor][Construction Manager] is solely responsible to make clear to the [Subcontractor][Trade Contractor] the extent of their work.
The Consultant and Owner assume no responsibility to act as arbiters or to establish subcontract limits between Sections or Divisions of the Work. Any references to related work items contained in this Section are provided for convenience only.
summary
The Work of this Section includes, but is not limited to the following:
[bookmark: _Hlk210551541][bookmark: _Hlk211924955]Furnish all labor, materials, services, and equipment necessary to provide and install exterior-applied bird collision deterrent markers on glazing assemblies, complete with markers, patterns, adhesives, and accessories as specified in this Section.
Provide a complete installation including surface preparation, deterrent markers application, alignment, trimming, cleaning, and finishing to ensure continuous, uniform coverage and long-term adhesion performance on first-surface glazing.
Accessories include, but are not limited to, edge sealing materials, cleaning agents, surface primers, and application tools required to complete installation in accordance with manufacturer’s written instructions.
REFERENCE Standards
The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.
All reference amendments adopted prior to the bid closing date of this Project shall be applicable to this Project.
All materials, installation and workmanship shall comply with all applicable requirements and standards.
Feather Friendly SPEC NOTE: Edit the following paragraph to reflect reference standards for this Project.
American Society for Testing and Materials (ASTM):
ASTM D3654, Standard Test Methods for Shear Adhesion of Pressure-Sensitive Tapes
ASTM D3330, Standard Test Method for Peel Adhesion of Pressure-Sensitive Tape
ASTM D523, Standard Test Method for Specular Gloss
ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials
ASTM E903, Standard Test Method for Solar Absorptance, Reflectance, and Transmittance of Materials Using Integrating Spheres
City of Toronto – Toronto Green Standard (TGS):
Version 4 – EC 5.1 Bird-Friendly Glazing – Design and Performance Requirements for Visible Marker Patterns on First Surface Glass
International Organization for Standardization (ISO):
ISO 4892-2, Plastics – Methods of Exposure to Laboratory Light Sources – Xenon-Arc Lamps
National Glass Association (NGA):
Bird-Friendly Glazing Design Guidelines, latest edition
Feather Friendly SPEC NOTE: Retain only terms that remain after this Section has been edited for the project. These definitions are provided to clarify key terms specific to bird collision deterrent markers.
definitions
[bookmark: _Hlk211924962]First Surface: The exterior-facing surface of a glass lite, directly exposed to the outdoor environment and to which the bird collision deterrent markers are applied.
Marker Pattern: The visible arrangement of applied dots, lines, or printed graphics designed to break up reflections and transparency in glass, reducing the risk of bird collisions.
Retrofit Application: Installation of bird collision deterrent markers onto existing glazing assemblies without removal or replacement of the glass.
Cast Vinyl Film Applicator: A premium-grade vinyl film used to apply bird collision deterrent markers to first-surface application zone and is removed once deterrent markers have been applied.
Spacing (or Marker Density): The horizontal and vertical distance between adjacent markers within a pattern. Marker spacing not exceeding 2 inch x 2 inch complies with recognized bird-friendly design guidelines.
First-Surface Application Zone: The portion of glazing located within 52.5 feet above grade or to the top of the mature tree canopy, where bird-friendly treatments are required in accordance with recognized bird-friendly design guidelines.
PFAS-Free Material: Product manufactured without per- and polyfluoroalkyl substances, eliminating persistent chemicals of concern and contributing to improved environmental and occupant health performance.
ADMINISTRATIve REQUIREMENTS
Coordination: Coordinate the Work of this Section with work performed by other Sections including, but not limited to, glazing, curtain wall, storefront framing, sealants, and exterior façade cleaning.
Coordinate with adjacent finishes to ensure completeness before starting Work of this Section.
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Pre-Construction Meeting: Arrange a preconstruction meeting in accordance with 
[Division 01][Section 01 31 19 Project Meetings] attended by [Contractor][Construction Manager], Consultant, and the [Subcontractor][Trade Contractor] responsible for Work of this Section, to discuss the following:
Establishing procedures to maintain optimum working conditions and to coordinate Work of this Section with related and adjacent work.
Review of project scheduling and site access requirements including equipment such as scaffolding and swing stages.
Verification of glazing surfaces to receive deterrent markers and confirmation that glass is clean, dry, and free of coatings or residues that may affect adhesion.
Coordination with other trades for sealant installation, frame finishing, and façade cleaning to ensure proper sequencing of work.
Environmental conditions required for application including temperature, humidity, and surface exposure limits.
Installation requirements and adhesion testing procedures for sample mock-ups.
Pattern layout verification including orientation, marker spacing, and alignment between glazing units.
Protection of completed deterrent markers surface during remaining construction activities.
Manufacturer’s requirements for warranty issuance and field inspection procedures.
Cleaning and maintenance requirements to ensure performance and warranty compliance.
Notification: Notify Consultant and Owner of scheduled meeting dates in advance; Minimum 72-hour notice required.
Inspections:
Perform periodic inspections during installation to verify adhesion, pattern consistency, and alignment across glazing assemblies.
Manufacturer’s Representative shall complete a final inspection to qualify for warranty issuance.
Reporting: Record significant discussions, agreements, and disagreements, including required corrective measures and actions.
Distribution: Distribute minutes of each meeting to all parties present and to other parties requiring information not more than 72-hours after meeting.
Work Sequence:
Ensure that templates, pattern guides, and other information required for installation of products of this Section are furnished to affected trades in time to prevent interruption of construction progress.
Ensure that Work of this Section is performed after final cleaning of glazing and prior to installation of adjacent sealants or finishes.
SUBMITTALS
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Provide submittals as indicated in [Division 01][Section 01 33 00 Submittal Procedures].
Action Submittals: Provide the following submittals before starting work of this Section:
Product Data: Submit manufacturer’s product characteristics, technical data sheets, catalogue cuts, installation instructions and other relevant information for each material and product used to provide a complete installation for the Work specified in this Section.
Detailed technical data for materials, adhesive composition, deterrent markers construction, and installation methods.
Storage and handling requirements and recommendations.
Surface preparation and cleaning procedures.
Environmental and substrate condition requirements.
Installation instructions and limitations of use.
Samples:
Submit minimum 12 inch x 12 inch sample of bird collision deterrent markers showing pattern, color, and adhesive system on representative glass substrate.
Provide one sample for each selected pattern and color (white or black).
Shop Drawings: Submit Shop Drawings consisting of manufacturer’s standard details showing the following:
Glazing elevations indicating all areas to receive bird collision deterrent markers.
Pattern type, orientation, and spacing in accordance with manufacturer’s standard patterns or approved custom design.
Location of horizontal and vertical joints between deterrent markers.
Alignment control between adjoining glass units to ensure pattern continuity.
Extent of application relative to mullions, frames, sealants, and façade interfaces.
Method of attachment, edge finishing, and termination details.
Information Submittals:
[bookmark: _Hlk151550919]Installation Information: Submit manufacturer’s written installation requirements including special handling criteria, surface preparation, curing or dwell times, and cleaning procedures.
Manufacturer’s Certificate: Submit written certification from manufacturer confirming the following:
Products supplied comply with this Section’s performance requirements.
Installer is a manufacturer-authorized applicator in good standing.
Field inspection and warranty registration will be completed upon installation.
Test and Evaluation Reports: Provide available independent test data or evaluation reports demonstrating product compliance with applicable standards including:
Adhesion and peel strength (ASTM D3330 / ASTM D3654).
Weathering resistance (ISO 4892-2).
Gloss retention (ASTM D523).
Optical and light transmittance properties (ASTM E903).
Closeout Submittals:
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Closeout Submittals: In accordance with [Division 01][[Section 01 78 00 Closeout Submittals].
Operating and Maintenance Data: Submit care and maintenance instructions for inclusion in the building’s operation and maintenance manual, including:
Routine cleaning procedures and approved cleaning agents.
Maintenance recommendations to preserve adhesive bond and surface clarity.
Limitations regarding exposure, abrasion, or use of pressure washing.
Procedures for minor deterrent markers repair or replacement.
Warranty Documentation: Submit copy of the manufacturer’s standard limited warranty and documentation of inspection reports required for activation.
As-Built Drawings: Submit record drawings indicating bird collision deterrent markers type, pattern, and coverage extent for each elevation.
Extra Stock Materials: Provide minimum one percent (1%) of total installed bird collision deterrent markers area or 3 feet per pattern type, whichever is greater, for future repairs. Store on-site in original packaging with labels intact, in location directed by the Consultant.
sustainable design submittals
Feather Friendly SPEC NOTE: This Section specifies environmentally responsible material choices. Feather Friendly® products contribute to sustainable building practices and support compliance with various rating systems through material transparency, non-toxic formulation, and long service life.
Feather Friendly SPEC NOTE: Delete when not required on the Project.
Bird collision deterrent markers are manufactured without per- and polyfluoroalkyl substances (PFAS), contributing to material health initiatives within sustainable building programs such as LEED v4.1, WELL v2, and the Living Building Challenge Red List Imperative.
Products specified in this Section are designed for installation without the removal and replacement of existing glazing assemblies, therefore reducing material waste and construction time on retrofit applications.
Bird collision deterrent markers manufacturing processes emphasize durability and stability of materials, resulting in reduced environmental impact through minimized maintenance and replacement frequency, while supporting the following sustainable design pathways:
LEED v4.1 BD+C: Innovation Credit for Bird Collision Deterrence.
WELL v2: Features addressing Biophilia, Visual Comfort, and Material Transparency
Living Building Challenge: Responsible Sourcing and Red List Chemical Avoidance Imperatives
Green Globes and CALGreen: Exterior glazing safety and ecological protection measures
Toronto Green Standard Version 4 (EC 5.1 – Bird-Friendly Glazing) by incorporating visible first-surface markers spaced no greater than 2 inch x 2 inch.
QUALITY ASSURANCE
[bookmark: _Hlk151550977]Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Manufacturer Qualifications:
Manufacturer shall have a minimum of ten (10) years of experience in the production and development of bird collision deterrent markers, demonstrating successful in-service performance on projects of similar scale and exposure.
Manufacturer shall provide evidence of testing and validation of product performance in accordance with recognized independent research findings on Bird Collision Prevention.
Manufacturer shall maintain documented quality control procedures covering material formulation, casting, curing, and packaging of exterior-grade cast vinyl deterrent markers with permanent adhesive systems.
Manufacturer shall provide product data, installation guidance, and warranty documentation confirming that the specified system meets the performance requirements outlined in this Section.
Installer Qualifications: A qualified firm that is an approved, authorized dealer, or certified installer, trained and approved by the manufacturer for the application of bird collision deterrent markers specified in this Section.
Installer shall have a minimum of three (3) years of experience applying architectural glazing films and deterrent markers on commercial building exterior envelopes.
Installer shall be familiar with manufacturer’s surface preparation, bird collision deterrent markers alignment, and cleaning procedures and shall perform work in accordance with written manufacturer instructions.
Provide documentation verifying installer certification and active authorization from the bird collision deterrent markers manufacturer at time of Tender.
[bookmark: _Hlk132203672]Single Source Responsibility:
Obtain all products of this Section, including primers, adhesives, and cleaning agents, from the same manufacturer to ensure compatibility of materials and uniformity of performance.
Warranty coverage is contingent upon proper installation by a Certified Installer, compliance with manufacturer’s written installation procedures, and completion of manufacturer’s inspection or photographic documentation as required.
Feather Friendly SPEC NOTE: Mockups are used to verify the quality of materials, workmanship, and installation methods prior to full-scale installation. They provide a reference for the Contractor and the Consultant to ensure that the final installation meets specified expectations.
Feather Friendly SPEC NOTE: Edit the followings subparagraphs below to reflect the scope of the required mock-up. Add and/or remove where required and remove square brackets indicated below.
Feather Friendly SPEC NOTE: Delete the paragraph below if the scope of the work does not justify the installation of a mock-up.
Mock-Ups
Construct mock-ups in accordance with [Division 01][Section 01 43 39 Mock-Ups].
Mock-Ups / First Installation Review:
Construct mock-ups to verify selections made under submittals, demonstrate aesthetic effects, and to set quality standards for installation.
Construct mock-ups to evaluate the following:
Adhesion, clarity, and uniformity of installed bird collision deterrent markers on representative glass surface.
Accuracy of marker spacing, orientation, and alignment across adjoining glass units.
Quality of surface preparation and cleanliness of glazing prior to application.
Overall appearance including color contrast, pattern consistency, and deterrent markers transparency when viewed under varying daylight conditions.
Size and Location: Construct a representative portion of glazing, minimum 4 feet x 4 feet, on-site at a location approved by the Consultant.
Materials: Use the same materials, adhesives, primers, cleaning agents, and installation methods intended for the final Work.
Timing: Complete mock-up installation sufficiently in advance of the Work to allow evaluation and approval by the Consultant without delaying the Project schedule.
Feather Friendly SPEC NOTE: If Mock-ups are required on the Project, keep the following subparagraphs.
Mock-up Review Meeting:
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Schedule mock-up review meeting, attended by [Contractor][Construction Manager], [Subcontractor][Trade Contractor], Bird Collision Deterrent Marker Manufacturer’s Representative and the Consultant.
Review mock-up for quality of workmanship, deterrent markers pattern alignment, workmanship, surface preparation, adhesion, and overall aesthetic quality. Do not proceed with remaining work until workmanship is approved by the manufacturer’s representative and Consultant.
Acceptance:
Proceed with remaining Work only after written approval of the mock-up by the Consultant.
Approved mock-up shall establish a standard for materials, pattern alignment, adhesion, and visual quality for the remainder of the installation.
Retention:
Retain approved mock-ups undisturbed during construction for use as a quality reference.
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Approved mock-ups may remain as part of the completed Work if undamaged at the time of [Substantial Performance][Ready-for-Takeover].
DELIVERY, STORAGE, HANDLING and protection
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove any paragraphs not required on the project.
[bookmark: _Hlk210563081]Follow packaging, shipping and product handling requirements recommended by the manufacturer.
Coordinate deliveries to comply with the construction schedule and arrange ahead for off ground, under cover storage location. Do not load any area beyond the design limits.
Materials shall be carefully checked, unloaded, stored and handled to prevent damage. Protect materials with suitable non-staining waterproof coverings.
Deliver, store and handle materials in accordance with manufacturer’s written instructions.
Deliver materials in manufacturer’s original, unopened packaging with labels intact, showing manufacturer’s name, product identification, production date, color, pattern, batch number, and storage instructions.
Deliver materials in suitable protective packaging to prevent physical damage, contamination, or distortion of film applicator rolls and/or deterrent markers during transport.
Storage Conditions:
Store materials in a clean, dry, enclosed area protected from direct sunlight, excessive heat, dust, and moisture.
Maintain storage temperature between 50°F and 90°F.
Store rolls horizontally on flat surfaces or in upright racks designed to prevent bending or creasing of film applicator.
Do not store materials outdoors or in unconditioned areas where condensation may occur.
Handling Requirements:
Handle all materials in accordance with manufacturer’s written recommendations.
Avoid dropping, dragging, folding, or sharply bending film applicator rolls.
Remove outer protective wrapping only immediately before installation.
Handle glass substrates and applied deterrent markers with clean gloves to prevent fingerprints, oil, or contaminants from affecting adhesion.
Product Protection:
Protect materials and partially completed installations from dust, debris, construction traffic, and mechanical damage during installation and curing period.
Ensure that newly applied bird collision deterrent markers are shielded from rain, condensation, or temperature extremes during the first 24 hours following installation.
Where work by other trades may cause damage, provide temporary protection and clearly mark installed areas.
[bookmark: _Hlk187054697]field conditions
Environmental Requirements:
Proceed with installation only when existing and forecasted weather conditions permit bird collision deterrent markers to be installed according to manufacturer’s written instructions.
Do not apply deterrent markers to glass surfaces exposed to direct sunlight resulting in elevated surface temperatures beyond manufacturer’s allowable range.
Suspend installation during periods of rainfall, snow, fog, or high wind when exterior installation is affected.
Weather Conditions:
Protect glass surfaces during inclement weather and ensure completed Work remains dry and uncontaminated during curing period.
Where installation occurs in exposed elevations, provide temporary protection from precipitation, windblown debris, and dust infiltration until deterrent markers have fully bonded.
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Protect installed deterrent markers from temperature extremes, mechanical damage, and surface contact until [Substantial Performance][Ready-for-Takeover].
manufacturer WARRANTY
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Provide extended warranties in accordance with [Division 01][Section 01 78 36 Warranties].
Provide manufacturer’s standard limited warranty covering materials and installation performance of bird collision deterrent markers installed in accordance with manufacturer’s written instructions for a period of fifteen (15) years from date of [Substantial Performance][Ready-for-Takeover].
Feather Friendly SPEC NOTE: List common defects typical for the product specified in this Master Section. Note the manufacturer does not include removal and/or replacement labor or any incidental costs not directly associated with product, in the manufacturer’s warranty.
Manufacturer’s warranty shall cover defects in materials and manufacturing, including but not limited to:
Loss of adhesion between deterrent markers and substrate.
Cracking, delamination, or peeling of the deterrent markers from the glass surface.
Premature fading, discoloration, or yellowing of markers due to ultraviolet exposure.
Manufacturing or material defects adversely affecting durability or intended performance.
Installation shall be completed by a Manufacturer Authorized Dealer or Certified Installer in accordance with manufacturer’s written procedures.
Products
MANUFACTURER
Basis-of-Design Products: Products named in this Section were used as the basis-of-design for the project; additional manufacturers offering similar products may be incorporated into the work of this Section provided they meet the performance requirements established by the named products.
Acceptable Materials Manufacturers: Subject to compliance with requirements specified in this Section and as established by the Basis-of-Design Materials, manufacturers offering products that may be incorporated into the Work include; but are not limited to the following:
Feather Friendly SPEC NOTE: Edit the following paragraph to add the Manufacturers Name, Address, Email and Website information.
Feather Friendly
2207 Dunwin Drive, Mississauga, Ontario, Canada, L5L 1X1
Toll Free Tel: 1-888-874-1755
Email: info@featherfriendly.com
Website: www.featherfriendly.com
Feather Friendly SPEC NOTE: Edit the paragraph below based on whether or not Contractor-proposed substitutions are permitted.
Substitution Limitations: [No further substitutions are acceptable.] [Submit requests for substitution in accordance with requirements of Section 01 25 00 Substitution Procedures.]
performance / design criteria
General Performance: Provide bird collision deterrent markers that have been field tested, independently verified, and proven effective in reducing bird collisions while maintaining glazing transparency and long-term exterior durability.
Bird collision deterrent markers shall meet or exceed the following minimum performance characteristics:
Bird Collision Reduction: Demonstrate a minimum 90% reduction in fatal bird collisions, as demonstrated through independent studies and real-world projects.
Material Composition: Premium-grade, exterior-durable, cast vinyl deterrent markers with permanent acrylic pressure-sensitive adhesive, designed for long-term outdoor exposure.
Service Life: Minimum 20-year expected service life under normal exposure conditions without shrinkage, delamination, or discoloration.
UV Resistance: Deterrent markers and adhesive shall resist ultraviolet degradation, retaining minimum 90 percent optical clarity and marker colorfastness after 2,000 hours accelerated weathering per ISO 4892-2 Xenon Arc Testing.
Adhesion Strength: Minimum peel adhesion of 12.5 lb/inch and shear adhesion exceeding 24 hours at 4.4 lb load per ASTM D3330 and ASTM D3654.
Dimensional Stability: Maximum shrinkage of 0.016 inch after 10 days at 158°F.
Thermal Resistance: Maintain adhesion and color stability from -40°F to +176°F.
Gloss Retention: Marker finish shall maintain a minimum 85 percent gloss value after 3,000 hours of accelerated weathering per ASTM D523.
Optical Performance: Maintain visible light transmittance (VLT) of not less than 85 percent on clear float glass per ASTM E903.
Flammability: Material shall meet ASTM E84.
Design of bird collision deterrent markers system shall conform to the following principles:
Marker Spacing: Marker pattern shall not exceed 2 inch x 2 inch horizontal and vertical spacing.
Marker Visibility: Deterrent markers shall incorporate opaque, high-contrast markers available in black or white to ensure visibility against variable lighting and background conditions.
First Surface Application: System shall be applied to the first (exterior) glass surface to break reflectivity and eliminate double imaging, maximizing bird collision deterrence performance.
Retrofit Compatibility: System shall be compatible with existing glazing assemblies without removal or replacement of glass. No damage or residue shall occur upon eventual removal of deterrent markers.
System Durability: System shall withstand repeated thermal cycling, UV exposure, and cleaning without cracking, peeling, or loss of adhesion.
SUSTAINABILITY CHARACTERISTICS
Feather Friendly ENVIRO SPEC NOTE: This Section identifies how the products specified contribute directly or indirectly to sustainable design principles and recognized rating systems in North America. Delete when not required on the project.
Material Composition:
Bird collision deterrent markers are manufactured free of per- and polyfluoroalkyl substances (PFAS) and halogen-based compounds, supporting chemical safety and transparency requirements within LEED, WELL, and Living Building Challenge frameworks.
Bird collision deterrent markers construction utilizes premium cast vinyl with long-term UV stabilizers, providing extended service life that reduces replacement frequency and associated embodied energy.
Biodiversity and Ecology:
By significantly reducing avian collisions, bird collision deterrent markers specified in this Section directly support biodiversity conservation, contributing to WELL v2 Feature X13 and LEED v4.1 Innovation Credit for Bird Collision Deterrence.
Sustainable Rating System Contributions:
Products specified in this Section may assist in achieving or supporting the following credit pathways:
LEED v4.1 BD+C: Innovation Credit for Bird Collision Deterrence.
WELL v2: Feature X13 – Material Transparency; Feature W08 – Visual Comfort; Feature N02 – Biophilia.
Living Building Challenge: Red List Chemical Avoidance; Responsible Sourcing Imperatives.
Green Globes / CALGreen: Material conservation and exterior glazing ecology measures.
Feather Friendly SPEC NOTE: This Section specifies exterior-applied bird collision deterrent markers systems manufactured by Feather Friendly® Technologies, designed to reduce bird collisions with glazing while maintaining optical clarity and long-term adhesion performance.
Feather Friendly SPEC NOTE: Edit the following paragraphs to select products, patterns, and colors suitable for the Project. Delete all selections not required on the project.
materials
Flim Material:
Provide exterior-grade, premium cast vinyl deterrent markers with nominal thickness of 6 mils.
Deterrent markers shall be formulated for long-term outdoor durability using UV-stabilized polymers and exterior-grade pigments.
Deterrent markers shall be free of plasticizers, halogens, and per- and polyfluoroalkyl substances (PFAS).
Deterrent markers shall maintain uniform thickness and dimensional stability under continuous thermal cycling, with no evidence of curling, delamination, or shrinkage.
Adhesive System:
Adhesive shall be permanent, exterior-grade, pressure-sensitive acrylic type formulated for high bond strength to glass substrates and resists whitening, edge lifting, and bond failure under exposure to UV, condensation, or humidity.
Adhesive shall permit clean removal at end of service life without glass surface damage or residue.
Release Liner: Provide silicone-coated paper or PET liner protecting the adhesive surface until installation, releasing smoothly and without tearing, wrinkling, or static discharge.
Deterrent Marker Material and Patterns:
Print deterrent markers onto film applicator using exterior-grade UV-resistant inks.
Deterrent markers shall retain opacity, contrast, and sharp edges throughout the product’s lifespan.
Deterrent markers spacing and pattern shall conform to bird-friendly design requirements and manufacturer’s standard configurations:
Feather Friendly SPEC NOTE: Custom patterns are available to suit architectural requirements or local bylaw compliance, subject to manufacturer approval.
Feather Friendly SPEC NOTE: Patterns Symmetry and Harmony at 2 inch x 2 inch spacing are recommended for maximum deterrence and full compliance.
Dot Patterns:
2 inch x 2 inch spacing, ¼ inch dots; optimum configuration for maximum bird collision prevention. Basis of Design Material: Symmetry by Feather Friendly.
2 inch x 2 inch spacing, ¼ inch dots; alternate 2 inch pattern meeting recognized bird-friendly design guidelines. Basis of Design Material: Harmony by Feather Friendly.
4 inch x 2 inch spacing; meets scientific community recommendation for effective deterrence. Basis of Design Material: Rain by Feather Friendly.
4 inch x 1.75 inch spacing; elongated grid design for upper elevation use. Basis of Design Material: Horizon by Feather Friendly.
2.25 inch x 1.25 inch spacing; compact pattern offering dense coverage and strong visual definition. Basis of Design Material: Serenity by Feather Friendly.
Feather Friendly SPEC NOTE: Custom patterns are available to suit architectural requirements or local bylaw compliance, subject to manufacturer approval.
Feather Friendly SPEC NOTE: Use linear patterns such as Sequence or Unity where design preference or upper elevation applications allow greater spacing.
Linear Patterns:
¾ inch x 3.5 inch diagonal spacing. Basis of Design Material: Affinity by Feather Friendly.
½ inch x 3.5 inch vertical spacing. Basis of Design Material: Balance by Feather Friendly.
2 inch x 1 inch–1.75 inch spacing, alternating line orientation. Basis of Design Material: Sequence by Feather Friendly.
1.5 inch x 1.5 inch cross-line pattern. Basis of Design Material: Sunburst by Feather Friendly.
4 inch x 1.625 inch spacing for reduced visual density and upper-level glazing applications. Basis of Design Material: Unity by Feather Friendly.
Feather Friendly SPEC NOTE: Select one of the following marker color options below and delete the option not required on the project.
Marker Color:
White Markers: Recommended for shaded façades or reflective glazing.
Black Markers: Recommended for transparent (or ‘fly-through’) glass surfaces.
Edge Treatment: Ensure film applicator edge alignment is consistent with glazing sightlines and adjacent frame conditions.
Compatibility: Confirm chemical and physical compatibility between marker materials and adjacent glazing, coatings, and sealants. Do not install on glass with hydrophobic or self-cleaning coatings without written confirmation of compatibility.
accessories
Feather Friendly SPEC NOTE: This Section includes accessory materials required to complete installation of bird collision deterrent markers in accordance with manufacturer’s written instructions. Accessories include cleaning solutions, primers, edge sealants, and application tools required to achieve a warrantable system.
Feather Friendly SPEC NOTE: Verify accessory compatibility with glazing type and coating prior to specifying. Some glass coatings, such as hydrophobic or self-cleaning surfaces, may require primer application or modified surface preparation.
Feather Friendly SPEC NOTE: Ensure surfaces are cleaned immediately before installation to remove airborne dust, grease, or residues. Allow sufficient drying time to prevent moisture entrapment under deterrent markers.
Cleaning Solution: Provide manufacturer-approved surface cleaning solution for use prior to marker application. Cleaner shall be isopropyl alcohol-based or equal, free of ammonia, silicone, and surfactants that may inhibit adhesive bonding. Do not use glass cleaners containing wax, detergent, or anti-static compounds.
Feather Friendly SPEC NOTE: Primer use is generally not required on standard glazing substrates. Consult manufacturer prior to specifying primer use for glass types with hydrophobic or self-cleaning coatings. Delete if not required on the project.
Primer:
Provide primer where required to enhance bond strength on low-energy or coated glass surfaces, in accordance with manufacturer’s written recommendations.
Primer shall be compatible with the deterrent markers acrylic adhesive system and applied in thin, uniform coats to achieve full contact without pooling or streaking.
Use of primer shall be limited to surfaces specifically identified by the manufacturer or Consultant.
Feather Friendly SPEC NOTE: Only use manufacturer-approved installation tools and materials to maintain warranty validity. Substituting alternate tools may result in surface marring or incomplete adhesion.
Application Tools and Accessories:
Provide manufacturer-recommended squeegees, rollers, cutting blades, and application fluids required to install deterrent markers in accordance with written installation procedures.
Tools shall produce consistent surface contact and remove trapped air or moisture without damaging deterrent markers or glass substrate.
Provide lint-free cloths and clean, non-abrasive towels for surface drying and final cleaning.
[bookmark: _Hlk187082731]fabrication
Feather Friendly SPEC NOTE: This Section describes requirements for field fabrication and layout of bird collision deterrent markers to ensure pattern continuity, uniform alignment, and compliance with manufacturer tolerances. Edit to suit project-specific conditions and glazing configurations.
Fabrication Requirements:
Bird collision deterrent markers shall be fabricated from manufacturer’s standard roll stock under controlled conditions by trained personnel using clean, flat cutting surfaces.
Cut lengths shall correspond exactly with glazing module dimensions to minimize seams and ensure alignment of marker pattern across adjoining glass units.
Cut film applicator using sharp, clean blades to avoid burrs, distortion, or edge contamination.
Do not stretch, compress, or distort deterrent markers during cutting or layout.
Dimensional Tolerances:
Marker pattern placement shall be within ±1/16 inch of true alignment in both horizontal and vertical directions between adjacent lites.
Film applicator overlap at vertical or horizontal joints shall not exceed 1/16 inch unless otherwise approved by the Consultant.
Marker spacing tolerance shall not vary more than ±3/32 inch from specified grid dimensions.
Edge alignment of film applicator to glazing sightline shall not deviate more than ±1/16 inch over a continuous run of 4 feet.
Pattern Orientation and Alignment:
Maintain consistent marker orientation throughout installation to ensure seamless visual continuity across glazing panels.
Verify layout lines on glazing prior to installation; establish datum reference lines for each façade elevation.
Do not alter or rotate printed patterns in the field without written approval from the manufacturer and Consultant.
Factory Precision:
Markers shall be factory-applied or printed under controlled conditions to maintain consistent size, spacing, and opacity in accordance with manufacturer’s published standards.
Marker size tolerance: ±1/64 inch in diameter for dot patterns and ±1/32 inch for linear patterns.
Color variation shall not exceed ΔE 2.0 when measured per ASTM D2244.
Feather Friendly SPEC NOTE: Verify deterrent markers fabrication tolerances and alignment requirements with glazing dimensions prior to release of material for on-site cutting. Coordinate mock-up approval with Consultant before full-scale installation.
Field Modifications:
Do not cut, splice, or modify marker patterns in the field except at designated edge conditions or joints approved by the Consultant.
Ensure that any field-cut edges remain smooth and fully bonded to substrate without voids, wrinkles, or visible adhesive lines.
Repairs or replacements shall match adjacent Work in pattern, orientation, and gloss level.
Execution
EXAMINATION
Examine substrates and adjacent work areas to confirm readiness to receive bird collision deterrent markers installation. Do not proceed with Work until unsatisfactory conditions have been corrected.
Verify that glazing units are installed, sealed, and secure within frames prior to application of deterrent markers.
Glazing must be fully cured, dry, and free from cracks, chips, or edge damage.
Ensure perimeter sealants and framing materials have cured for the period recommended by the sealant manufacturer prior to deterrent markers application.
Verify that all glass surfaces are free of contaminants, including dust, grease, wax, silicones, or hydrophobic coatings that may impair adhesion.
Confirm absence of existing applied deterrent markers, protective coatings, or residues from construction activity. Test suspect surfaces with water-break test or manufacturer-approved method to ensure surface cleanliness.
Verify that ambient and substrate temperatures are within the manufacturer’s recommended installation range and confirm that shaded or interior conditions allow for proper curing time of adhesives.
Inspect mock-up (if constructed) to verify alignment, pattern continuity, and surface preparation techniques prior to beginning general installation.
Mock-up approval shall serve as visual and quality standard for completed Work.
Feather Friendly SPEC NOTE: Surface examination and pre-cleaning are critical to warranty coverage. Any application to contaminated, uncured, or unapproved surfaces will void the manufacturer’s warranty. Coordinate substrate verification with mock-up inspection and preparation requirements of this Section.
Report in writing to Consultant and Owner any conditions that may adversely affect installation or performance of the Work. Do not proceed until all deficiencies have been corrected and verified acceptable by the Consultant.
PREPARATION
Protection:
Protect adjacent surfaces, framing, and interior finishes from damage or contamination during cleaning and installation operations.
Mask or shield non-glazed areas to prevent overspray or cleaning agent contact.
Surface Preparation:
Clean all glass surfaces using manufacturer-approved isopropyl alcohol-based cleaner or equal. Remove all dust, grease, wax, silicone, oil, or residue that may interfere with adhesion.
Ensure that surfaces are clean and dry immediately prior to installation. Inspect surfaces under proper lighting to confirm uniform cleanliness and absence of streaks or contaminants.
Proceed only when ambient and glass surface temperatures are between -4°F and 90°F and maintain relative humidity at or below 70 percent. Suspend Work when wind, condensation, or airborne dust may compromise deterrent markers placement or adhesion.
Conduct adhesion test on representative glass surface if required by manufacturer to confirm substrate compatibility and surface readiness.
Do not proceed with installation until all deficiencies have been corrected and accepted by the Consultant.
INSTALLATION
[bookmark: _Hlk117533184][bookmark: _Hlk117533168]Installation Compliance: Apply deterrent markers to first (exterior) glass surface with marker pattern and orientation as indicated on approved Shop Drawings.
Do not stretch, fold, or wrinkle material. Finished work shall be free from air bubbles, creases, dirt, or contamination.
Layout and Alignment:
Establish control lines and reference points to maintain marker spacing and alignment across adjoining lites.
Align film applicator edges parallel to glazing sightlines; maintain pattern continuity between lites.
Application:
Peel release liner progressively, exposing only the adhesive required for each section. Apply with manufacturer-recommended squeegee or roller, working from center outward to expel air and moisture.
Verify alignment at midpoints and corners to prevent cumulative deviation. Trim neatly to frame edges or as detailed on approved drawings and remove protective masking immediately after installation.
Confirm full adhesive contact without voids, fisheyes, or contaminants and allow a minimum 24-hour cure at the environmental limits noted above before cleaning or wet exposure.
Protect newly applied deterrent markers from condensation, rain, or mechanical damage during cure.
Edge Treatment:
Inspect cut edges for smooth, continuous contact.
Where specified, apply manufacturer-approved edge sealant at exposed edges; avoid contact with visible deterrent markers face.
Marker Color and Pattern:
Install the approved marker color and pattern uniformly on each elevation.
Do not mix white and black markers on the same elevation unless indicated.
FIELD QUALITY CONTROL
Installer Inspection:
Inspect completed Work progressively during installation for proper alignment, adhesion, and surface cleanliness.
Verify that deterrent markers pattern orientation, spacing, and edge alignment conform to approved Shop Drawings and mock-up standard.
Correct all deficiencies immediately to prevent continuation of non-conforming Work.
Adhesion Verification:
Perform adhesion pull test on one sample lite per elevation or as directed by the Consultant, in accordance with manufacturer’s written instructions.
Replace any deterrent markers that shows incomplete adhesion, bubbles, or delamination.
Remove and replace defective or damaged deterrent markers where adhesion, alignment, or appearance do not meet specified requirements.
Repaired areas shall match adjacent Work in appearance, gloss, and pattern continuity.
CLEANING
Feather Friendly SPEC NOTE: Edit the following paragraph to make the required selections and remove square brackets indicated below.
Remove waste materials, debris, and excess products resulting from installation in accordance with Section [Division 01][01 74 23 Final Cleaning].
Clean all adjacent surfaces soiled during installation without damage to completed Work. Do not use cleaning materials or methods that may damage installed products or adjacent surfaces.
After adhesive cure period (minimum 24 hours), clean deterrent markers surface using a manufacturer-approved mild cleaning solution and lint-free, non-abrasive cloths.
Use light pressure and circular motion to avoid edge lifting or surface scratching. Do not use abrasive pads, razor blades, or mechanical devices.
Use only neutral pH or mild detergent-based cleaners free of ammonia, alcohol, bleach, or petroleum solvents. Do not use ammonia-based or surfactant-containing glass cleaners.
Do not perform cleaning under direct sunlight or when surface is hot to the touch.
Do not use power washers, steam, or pressurized air systems to clean installed deterrent markers surfaces.
PROTECTION
Protect installed products and adjacent finished surfaces from damages until completion of project.
Repair or replace damaged Work to the satisfaction of the Consultant at no additional cost to the Owner.
Initial Protection Period:
Maintain protection for a minimum of 24 hours after installation to allow adhesive to achieve full bond strength. Prevent contact with condensation, rain, or cleaning operations during curing period.
Shield installed deterrent markers from direct sunlight, windblown debris, and construction dust until final inspection.
Install temporary protective coverings where adjacent work could cause abrasion or impact.
Remove coverings immediately prior to final acceptance; ensure no adhesive residue remains.
END OF SECTION



image1.png
V+SPECS

@




