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Total Mods for report: 17

Sub Code: Building

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
: Date Submitted 11/7/2018 Section 449.3.15 Proponent Bryan Holland
Chapter 4 Affects HVHZ No Attachments No
! TAC Recommendation  Approved as Modified
© Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications
7210, 7211, and 7212
Summary of Modification

This proposed modification revises the requirements for lightning and surge protection for added clarity and effective enforcement.
Rationale

This proposed modification simply revises the language to clarify the rules. The change to .1 corrects the proper name for the NFPA

780 Standard. The changes to .2, .4, and .5 are minor editorial revisions for clarity. The change to .6 corrects the product name
from "suppressors" to "protectors” as indicated by the UL 497 and UL 497A Standards.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code

This proposed modification does not add any new criteria so impacts to the local entity are minimal.
Impact to building and property owners relative to cost of compliance with code

This proposed modification will not change the cost of compliance to building or property owners.
Impact to industry relative to the cost of compliance with code

This proposed modification will not change the cost of compliance to industry.

Impact to small business relative to the cost of compliance with code

This proposed modification will not change the cost of compliance to small business.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public

This proposed change clarifies the rules for lightning and surge protection which directly impacts the health, safety, and welfare
of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This proposed modification improves the code by adding clarity and correcting used terms.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This proposed modification does not discriminate against materials, products, methods, or systems of construction.
Does not degrade the effectiveness of the code

This proposed modification enhances the effectiveness of the code.
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7209-R1 Revision Detail

Text of Mod 7209-A2

449.3.15 Lightning protection.
449.3.15.1

A lightning protection system shall be provided for all new buildings and additicns in accordance
with NFPA 780, Standard for the Installation of Lightning Protection Systems.

449.3.15.2
Where additions are constructed to existing buildings, the existing building’s lightning protection
system, if present, shall be interconnected to the new lightning protection system.cennected-te

ATV LY afa BRI St TN A aa RT.YRTTL 15 s

449.3.15.3

A lightning protection system shall be installed on all buildings in which outpatient surgical
procedures, cardiac catherization procedures, or pain management procedures that utilize 1. V.
drip sedation are provided.

449.3.15.4

e Surge protective devices (SPDs) shall be installed in

Fhero-challbesurgeprotostion
accordance with NFPA 70, National Electrical Code, as required by NFPA 780, Standard for the
Installation of Lightning Protection Systems for all normal and emergency electrical services.

449.3.15.5

Additional surge protection shall be provided for all low voltage and power connections to all
electronic equipment in critical care areas and life safety systems and equipment such as fire
alarm, nurse call and other critical systems. Prctection shall be in accordance with NEPA 70,
Naticnal Electrical Code and the appropriate IEEE Standards for the type of equipment
protected.

449.3.15.6

All lew-volagesystermrra-arbransh-siretite communication systems entering or exiting the
structure shall have surge suppressersprotectors installed for each pair of conductors and shall
have visual indication for protector failure to the maximum extent feasible.
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Alternate Language

1st Comment Period History

Proponent Bryan Holland Submitted 1/8/2019 Attachments Yes
Rationale

The only alternative language being proposed is under Section 449.3.15.6 where "low voltage system main or branch circuits"
is being replaced with "communication systems". No other changes being recommended for this proposed modification. This
will match the language in SP7255, SP7218, and a SP7211 comment.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
This comment does not add any new criteria, just clarification, so impacts to the local entity are minimal.
Impact to building and property owners relative to cost of compliance with code
This comment will not change the cost of compliance to building and property owners.

7209-A2

Impact to industry relative to the cost of compliance with code
This comment will not change the cost of compliance to industry.

Impact to Small Business relative to the cost of compliance with code

This proposed modification will not change the cost of compliance to small business.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This comment adds clarification which directly impacts health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This comment improves the code by correcting the terminology of the revised section.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
This comment does not discriminate against materials, products, or systems of construction.

Does not degrade the effectiveness of the code
This comment enhances the effectiveness of the code.

2nd Comment Period

Proponent Michael Riley Submitted 5/23/2019 Attachments  Yes
omment:
Proposed code modification 7209 does not meet the statutory standards of Chapter 553. See attached comments.

2nd Comment Period

Proponent Bryan Holland Submitted 5/26/2019 Attachments No

omment:

Please disregard general comment SP7209-G2. The comment is not valid as it attempts to address the existing requirements of
he code and not the proposed modification that is currently open for comment. The editorial revisions made to this section by

he modification did not add to or take away from any of the current requirements. Therefore, none of the statements made in the
general comment are relevant.

1st Comment Period History

Vincent Della Croce Submitted 1/8/2019 Attachments No

Proponent

omment:

| support the proposed maodification as it will ensure the Code includes the most current requirements for electrical installations
hat provide for the health, safety and general welfare of the public.
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SP7209 -A2 Text Modification

449.3.15 Lightning protection.
449.3.15.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780,
Standard for the Installation of Lightning Protection Systems.

449.3.15.2
Where additions are constructed to existing buildings, the existing building’s lightning protection system, if

rconnected to the new lightning protection system.connrectedto-the-newlighthingprotection

present, shall be inte

449.3.15.3

A lightning protection system shall be installed on all buildings in which outpatient surgical procedures, cardiac
catherization procedures, or pain management procedures that utilize I.V. drip sedation are provided.

449.3.15.4

Fhereshall-besurgeprotection Surge protective devices (SPDs) shall be installed in accordance with NFPA 70,
National Electrical Code, as required by NFPA 780, Standard for the Installation of Lightning Protection Systems for
all normal and emergency electrical services.

449.3.15.5

Additional surge protection shall be provided for all low voltage and power connections to all electronic equipment
in critical care areas and life safety systems and equipment such as fire alarm, nurse call and other critical systems.
Protection shall be in accordance with NFPA 70, National Electrical Code and the appropriate IEEE Standards for
the type of equipment protected.

449.3.15.6

All low—voltage system-main-or-brancheiredits communication systems entering or exiting the structure shall have
surge suppressersprotectors installed for each pair of conductors and shall have visual indication for protector

failure to the maximum extent feasible.
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449 .3.15 Lightning protection.
449.3.15.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780, Standard for the
Installation of Lightning Protection Systems.

449.3.15.2

Where additions are constructed to existing buildings, the ex1st1ng buﬂdmg 8 hghtnlng protectlon system if present shall be

interconnected to the new lightning protection system.
broughtintocomplianee-with-eurrent standards:

449.3.15.3

SP7209 Text Modification

A lightning protection system shall be installed on all buildings in which outpatient surgical procedures, cardiac catherization
procedures, or pain management procedures that utilize I V. drip sedation are provided.

449.3.15.4

There-shall-be-surge proteetton Surge protective devices (SPDs) shall be installed in accordance with NFPA 70, National Electrical
Code, as required by NFPA 780, Standard for the Installation of Lightning Protection Systems for all normal and emergency

electrical services.

449.3.15.5

Additional surge protection shall be provided for all low voltage and power connections to all electronic equipment in critical care
areas and life safety systems and equipment such as fire alarm, nurse call and other critical systems. Protection shall be in accordance
with NFPA 70, National Electrical Code and the appropriate IEEE Standards for the type of equipment protected.

449.3.15.6

All low-voltage system main or branch circuits entering or exiting the structure shall have surge
stppressersprotectors installed for each pair of conductors and shall have visual indication for protector
failure to the maximum extent feasible.
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SP7209 -G2 General Comment

The controlling statutory standards for approving an amendment or modification to the Florida
Building Code are as follows. Proposed code modification 7209 does not meet the statutory

standards:

1. Isneeded in order to accommodate the specific needs of this state.
2. Has a reasonable and substantial connection with the health, safery, and welfare of the
general public.

It is undisputed that structural fire incidents are declining — not increasing — in the United States
from 1977 to 2015 so there is no reason for FBC to impose this new tax for LPS§ and SPD on
Florida's economy. Haynes, Fire Loss in the United States 2015, NFPA, September 2016,
Figure 1 at p. 11. Haynes concludes that “[t]he total number of fires continues to be on a
downward trend, as does the number of outside fires, structure fires and vehicle fires.” P. 35.
Direct property damage from lightning fires has declined as well from 1977 to 2015 in 2015
dollars. More specifically, the amount of direct property damage to non-home structures caused
by lightning fires dropped over 70% annually from 1980 to 2014 ($249 million to $65 million).
Ahrens, Structure Fires Started by Lighining, NFPA, April 2017, at Table 2, p. 4.
http://www.nfpa.org/news-and-research/fire-statistics-and-reports/fire-statistics/fire-
causes/lightning-fires-and-lightning-strikes

In 2011 Fire Departments reported 27,100 total lightning fires in the United States. Of these
reported fires 20,400, or 753% of the total, were outside fires or non-structure fires. Only 7% of
lightning fires from 2007-2011 were “non-home structure fires.” Ahrens, Lightning Fires and
Lightning Strikes, NFPA, Fire Analysis and Research Div., June 2013, p. 1. Exhibit C. There
were only 1,800 “non-home structure” fires. Lightning Fires and Lightning Strikes at Table 4, p.
14. By 2014, the number of “non-home structure fires” was even lower (1,400). Structure Fires
Started by Lightning, at Table 2, p. 4.

Therefore, the Proposed Code Modification is not needed and does not have a reasonable and
substantial connection with the health, safety and welfare of Floridians. The Proposed Code
Modification overstates the risk and costs of lightning damage to structures in Florida and given
the overstated threat of damage caused by lightning strikes, the costs of complying with the
proposed LPS and SPD requirements exceed the benefits of their installation in Florida.

3. Strengthens or improves the Florida Building Code, or in the case of innovation or new
technology, will provide equivalent or better products or methods or systems of construction.

4. Does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

The restriction of approved LPS to only NFPA 780-compliant systems provides no equivalent
products, methods, or systems of construction and is entirely discriminatory as to all other
products, methods and systems. The Proposed Code Modification would wholly exclude from
Florida construction projects UL Certified Lightning Protection Systems and specific
Components and Systems such as UL96A Master Labeled LPSs and UL Letter of Findings LPS.
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SP7209 -G2 General Comment

Further the modification excludes LPS such as IEC 62205, DOD DDESE 6055.9, DOE M440.1-
1, FAA Std — 019, FAA 6950.19A, NASA E-0012F, API - 2003, and any new LPS technology
that may be developed and otherwise certified.

5. Does not degrade the effectiveness of the Florida Building Code.

An inherent conflict exists in the Proposed Code Modification. While LPS must be NFPA 780-
compliant, SPD must be installed in accordance with NFPA 70, National Electric Code. These
codes conflict as to installation of SPDs and where they are required to be installed in a structure.

§553.73 (9 (a)

Further, a proposed amendment must include a fiscal impact statement that documents the costs
and benefits of the propased amendment:

The proposed modification would needlessly — but substantially — unfairly tax the Florida
economy. The narrative for Proposed Code Modification 6460 in 2017 providing for new LPS
building requirements admitted that “[t]he average cost of a complete LPS is approximately 1%
to 5% of total construction cost of the building.” Dr. Issa’s draft report presented to the
Technical Advisory Committee at that time directly acknowledges these additional costs:

“[t]he largest cost impact for the 2015 Florida specific changes
came from proposed code change E6460, the installation of
Lightning Protection Systems (LPS). The anticipated cost of the
LPS was estimated to add 5% to the buildings total cost. Up to
80% of that cost reportedly could be offset through insurance
reductions, however such Insurance reductions are not
guaranteed and were therefore omitted from this cost
estimate.” (emphasis supplied) Issa, Evaluation of the Cost
Impact of Florida’s specific changes to 2015 I-Codes
“Prescriptive Code Changes”, Draft Final Report, April 17, 2017,
at Executive Summary p. 1.

§553.73 (9) (b)
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SP7803

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2
: Date Submitted 12/9/2018 Section 449 Proponent James gregory
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation Approved as Modified
: Commission Action Pending Review
Comments
General Comments Yes Alternate Language Yes

Related Modifications
None
Summary of Modification

Revises where audible and visual devices are permitted. Deletes redundant language.
Rationale

Revises where audible and visual devices are permitted to be located. This is part of the private mode fire alarm requirement. Only

staff, not visitors or patients are to be notified. This revision will help to reduce the deafening loudness of the FA devices in a health
care facility and help improve positive patient outcomes.

Deletes redundant language found in other codes.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
There is no fiscal impact on the local entity relative to enforcement.

Impact to building and property owners relative to cost of compliance with code

There is no fiscal impact to building and property owners relative to the cost of compliance.
Impact to industry relative to the cost of compliance with code

There is no fiscal impact to industry relative to the cost of compliance.

Impact to small business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Has a reasonable and substantial connection with the health and safety an welfare of the
general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens or improves the code by making the code requirements clearer to the user and by making hospitals safer for
patients.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code
Does not degrade the effectiveness of the code.
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7803-R1 Revision Detail

Text of Mod 7803 including A4

450.3.12.2 In all inpatient care rooms, spaces and areas, including sleeping, treatment, diagnostic, and
therapeutic, the private operating mode as permitted and described in NFPA 72, National Fire Alarm and
Signaling Code, shall be required. Only the attendants and other personnel required to evacuate
occupants from a zone, area, room, floor, or building shall be required to be notified. Audible and visual
notification devices shall only be permitted to be located at the care providers' stations, the soiled
workroom, soiled holding room, clean workroom, staff lounge, medication preparation room, and nurse or
supervisor's office.

450.3.16.2 In all inpatient care rooms, spaces and areas, including sleeping, treatment, diagnostic, and
therapeutic, the private operating mode as permitted and described in NFPA 72, National Fire Alarm and Signaling
Code, shall be required. Only the attendants and other personnel required to evacuate occupants from a zone,
area, room, floor, or building shall be required to be notified. Audible and visual notification devices shall only be
permitted to be located at the care providers’ stations, the soiled workroom, soiled holding room, clean workroom,
staff lounge, medication preparation room, and-nurse or supervisor's office, and other staff rooms or areas as

determined by the governing body of the facility.
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Alternate Language

2nd Comment Period
Proponent James gregory Submitted 5/10/2019
Rationale

Attachments Yes

This is only an editorial correction. The section for this paragraph was accidentally changed from the original modification from
section 449.3.12.3 to section 450.3.16.2. Section 449 is for hospitals and section 450 is for nursing homes. Modification
#7954-A1 is for nursing homes. This modification #7803 is the same language but is for hospitals.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
No impact. Editorial Revision only.

Impact to building and property owners relative to cost of compliance with code
No impact. Editorial Revision only.

Impact to industry relative to the cost of compliance with code
No impact. Editorial Revision only.

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
No impact on health, safety, and welfare. Editorial Revision only.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Improves the code for clarity. Editorial Revision only.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
No discrimination. Editorial Revision only.

Does not degrade the effectiveness of the code
Does not degrade the code. Editorial Revision only.

Alternate Language

1st Comment Period History

Proponent James gregory Submitted 2/16/2019
Rationale

Attachments Yes

Provides options for the governing body, not the AHJ, to determine other areas for staff use.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code
Has no impact on local enforcement.

Impact to building and property owners relative to cost of compliance with code
Has no impact on property owners.

7803-A4

Impact to industry relative to the cost of compliance with code
Has no impact of industry.

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.
Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Allows more areas to have F/A devices for unusual conditions or designs.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens the code by providing more spaces for F/A possible areas.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials products or methods to achieve the intent.

Does not degrade the effectiveness of the code

Does not degrade the effectiveness of the code but makes it stronger.
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2nd Comment Period

Proponent James gregory Submitted 5/9/2019 Attachments No

omment:
The revised version of this modification has the incorrect section attached to it. The original modification was for hospitals,
section 449, not nursing homes section 450. The revision incorrectly switched the number sections. SP7954 is already approved
or nursing homes. This modification is SP7803 and should be numbered as follows: 449.3.12.2. This is the hospital section
here this modification belongs...Not 450 which is for nursing homes.
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450316-2 449.3.12.2 In all inpatient care rooms, spaces and areas, including sleeping, treatment, diagnostic, and
therapeutic, the private operating mode as permitted and described in NFPA 72, National Fire Alarm and Signaling
Code, shall be required. Only the attendants and other personnel required to evacuate occupants from a zone, area,
room, floor, or building shall be required to be notified. Audible and visual notification devices shall only be
permitted to be located at the care providers’ stations, the soiled workroom, soiled holding room, clean workroom,
staff lounge, medication preparation room, and nurse or supervisor’s office, and other staff rooms or areas as
determined by the governing body of the facility.

SP7803 -A7 Text Modification
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450.3.16.2 In all inpatient care rooms, spaces and areas, including sleeping, treatment, diagnostic, and therapeutic, the private operating
mode as permitted and described in NFPA 72, National Fire Alarm and Signhaling Code, shall be required. Only the attendants and other
personnel required to evacuate occupants from a zone, area, room, floor, or building shall be required to be notified. Audible and visual
notification devices shall only be permitted to be located at the care providers’ stations, the soiled workroom, soiled holding room, clean
workroom, staff lounge, medication preparation room, and-nurse or supervisor’s office,_and other staff rooms or areas as determined by the
governing body of the facility.

SP7803 -A4 Text Modification
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449.3.12.2 In all mpatient care rooms, spaces and areas, including sleeping, treatment, diagnostic, and
therapeutic, the private operating mode as permitted and described in NFPA 72, National Fire Alarm
and Signaling Code, shall be required. Only the attendants and other personnel required to evacuate
occupants from a zone, area, room, floor, or building shall be required to be notified. Audible and
visual notification devices shall only be permitted to be located at the care providers’ stations, the
soiled workroom, soiled holding room, clean workroom, staff lounge, medication preparation room
and nurse or supervisor’s office.

SP7803 Text Modification
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TAC: Special Occupancy
Total Mods for Special Occupancy in Approved as Submitted: 8
Total Mods for report: 17

Sub Code: Building

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3
: Date Submitted 11/8/2018 Section 453.17.7 Proponent Bryan Holland
Chapter 4 Affects HVHZ No Attachments No
! TAC Recommendation  Approved as Submitted
© Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications
7209, 7210, 7211, and 7212
Summary of Modification

This proposed modification revises the section to match the language for lightning and surge protection for hospitals (449.3.15),

nursing homes (450.3.19), and as proposed for assisted living facilities (464.4.7).
Rationale

The current language of the section is vague and nondescript. The proposed language aligns the section with lightning and surge
protection requirements found in 449.3.15 for hospitals, 450.3.19 for nursing homes, and as proposed in 464.4.7 for assisted living

facilities. These prescriptive details will assist design professionals, installers, and AHJs when applying and enforcing this rule.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will not impact the local entity.

Impact to building and property owners relative to cost of compliance with code

This proposed modification will not change the cost of construction for building and property owners of SREF structures.
Impact to industry relative to the cost of compliance with code

This proposed modification will have no fiscal impact on industry.

Impact to small business relative to the cost of compliance with code

This proposed modification will have no impact on small business.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public

This proposed modification is directly connected to the health, safety, and welfare of the general public by harmonizing all
lightning and surge protection requirements of the FBC-B.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This proposed modification improves the code by adding prescriptive and clear rules for compliance.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This proposed modification does not discriminate against materials, products, methods, or systems of construction.
Does not degrade the effectiveness of the code

This proposed modification enhances the effectiveness of the code.

2nd Comment Period

Proponent Michael Riley Submitted 5/24/2019

omment:

Attachments  Yes

Proposed code modification 7218 does not meet the statutory standards of Chapter 553. See attached comments.



2nd Comment Period

Proponent Bryan Holland Submitted 5/26/2019 Attachments No

omment:
Please disregard general comment SP7218-G2. The comment is not valid as it attempts to address the existing requirements of
he code and not the proposed modification that is currently open for comment. The editorial revisions made to this section by
he modification did not add to or take away from any of the current requirements. Therefore, none of the statements made in the
general comment are relevant.

2nd Comment Period

Proponent Joe Bigelow Submitted 5/28/2019 Attachments  Yes

[Comment:
Submitted by Shroder Joseph & Associates via FedEX

Vincent Della Croce Submitted 1/8/2019 Attachments  No

Proponent

. . 17
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SP7218 Text Modification

453.17.7 Lightning protection.

453.17.7.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780, Standard for the
Installation of Lightning Protection Systems.

453.17.7.2

Where additions are constructed to existing buildings, the existing building’s lightning protection system, if present. shall be
interconnected to the new lightning protection system.

453.17.7.3

Surge protective devices (SPDs) shall be installed in accordance with NFPA 70, National Electrical Code, as required by NFPA 780
Standard for the Tnstallation of Lightning Protection Systems for all normal and emergency electrical services.

453.17.7.4

All communication systems entering or exiting the structure shall have surge protectors installed for each
pair of conductors and shall have visual indication for protector failure to the maximum extent feasible.
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SP7218 -G2 General Comment

The controlling statutory standards for approving an amendment or modification to the Florida
Building Code are as follows. Proposed code modification 7218 does not meet the statutory

standards:

1. Isneeded in order to accommodate the specific needs of this state.
2. Has a reasonable and substantial connection with the health, safery, and welfare of the
general public.

It is undisputed that structural fire incidents are declining — not increasing — in the United States
from 1977 to 2015 so there is no reason for FBC to impose this new tax for LPS§ and SPD on
Florida's economy. Haynes, Fire Loss in the United States 2015, NFPA, September 2016,
Figure 1 at p. 11. Haynes concludes that “[t]he total number of fires continues to be on a
downward trend, as does the number of outside fires, structure fires and vehicle fires.” P. 35.
Direct property damage from lightning fires has declined as well from 1977 to 2015 in 2015
dollars. More specifically, the amount of direct property damage to non-home structures caused
by lightning fires dropped over 70% annually from 1980 to 2014 ($249 million to $65 million).
Ahrens, Structure Fires Started by Lighining, NFPA, April 2017, at Table 2, p. 4.
http://www.nfpa.org/news-and-research/fire-statistics-and-reports/fire-statistics/fire-
causes/lightning-fires-and-lightning-strikes

In 2011 Fire Departments reported 27,100 total lightning fires in the United States. Of these
reported fires 20,400, or 753% of the total, were outside fires or non-structure fires. Only 7% of
lightning fires from 2007-2011 were “non-home structure fires.” Ahrens, Lightning Fires and
Lightning Strikes, NFPA, Fire Analysis and Research Div., June 2013, p. 1. Exhibit C. There
were only 1,800 “non-home structure” fires. Lightning Fires and Lightning Strikes at Table 4, p.
14. By 2014, the number of “non-home structure fires” was even lower (1,400). Structure Fires
Started by Lightning, at Table 2, p. 4.

Therefore, the Proposed Code Modification is not needed and does not have a reasonable and
substantial connection with the health, safety and welfare of Floridians. The Proposed Code
Modification overstates the risk and costs of lightning damage to structures in Florida and given
the overstated threat of damage caused by lightning strikes, the costs of complying with the
proposed LPS and SPD requirements exceed the benefits of their installation in Florida.

3. Strengthens or improves the Florida Building Code, or in the case of innovation or new
technology, will provide equivalent or better products or methods or systems of construction.

4.  Does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

The restriction of approved LPS to only NFPA 780-compliant systems provides no equivalent
products, methods, or systems of construction and is entirely discriminatory as to all other
products, methods and systems. The Proposed Code Modification would wholly exclude from
Florida construction projects UL Certified Lightning Protection Systems and specific
Components and Systems such as UL96A Master Labeled LPSs and UL Letter of Findings LPS.
Further the modification excludes LPS such as IEC 62303, DOD DDESBE 6055.9, DOE M440.1-
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1, FAA Std — 019¢, FAA 6930.19A, NASA E-0012F, API — 2003, and any new LPS technology
that may be developed and otherwise certified.

5. Does not degrade the effectiveness of the Florida Building Code.
An inherent conflict exists in the Proposed Code Modification. While LPS must be NFPA 780-
compliant, SPD must be installed in accordance with NFPA 70, National Electric Code. These
codes conflict as to installation of SPDs and where they are required to be installed in a structure.

$553.73 (9) (a)

Further, a proposed amendment must include a fiscal impact statement that documents the
costs and benefits of the proposed amendment:

The proposed modification would needlessly — but substantially — unfairly tax the Florida
economy. The narrative for Proposed Code Modification 6460 in 2017 providing for new LPS
building requirements admitted that “[t]he average cost of a complete LPS is approximately 1%
to 5% of total construction cost of the building.” Dr. Issa’s draft report presented to the
Technical Advisory Committee at that time directly acknowledges these additional costs:

“It]he largest cost impact for the 2015 Florida specific changes
came from proposed code change E6460, the installation of
Lightning Protection Systems (LLPS). The anticipated cost of the
LPS was estimated to add 3% to the buildings total cost. Up to
80% of that cost reportedly could be offset through insurance
reductions, however suach insurance reductions are not
guaranteed and were therefore omitted from this cost
estimate.” (emphasis supplied) Issa, Evaluation of the Cost
Impact of Florida's specific changes to 2015 FCodes
“Prescriptive Code Changes”, Draft Final Report, April 17, 2017,
at Executive Summary p. 1.

§553.73 (9) (b)
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May 23, 2019

Via Federal Express

Florida Building Commission

Special Occupancy Technical Advisory Committee
2601 Blair Stone Road

Tallahassee, Florida 32399

Via Email (rsbrowdy@aol.com)

Richard 3. Browdy

Chairman, Florida Building Commission
2601 Blair Stone Road

Tallahassee, Florida 32399

Re: Comments on Proposed Code Modification 7218, Florida Building Code

Gentlemen:

Our law firm represents Heary Bros. Lightning Protection Co., Inc. (“Heary Bros.”) and
its division, Lightning Preventor of America®. Heary Bros. offers both NFPA 780 compliant
systems as well as its Preventor® system which is an early streamer emission system (“ESE
system™) that is installed in compliance with its manufacturer’s standard, HBP 21. This letter is
submitted to comment on proposed Modification 7218 to require that all Florida Education
Facilities install lightning protection systems in accordance with National Fire Protection
Association (“NFPA”) 780. The modification should not be accepted and instead there should
continue to be the ability for the owner, architect and engineer on such projects for ALFs to
select the type of lightning protection system that best fits the needs of the project.

Under the rules governing modification of the Florida Building Code, a prerequisite to
accepting a proposed madification such as E6460 is that it “DOES NOT DISCRIMINATE
AGAINST MATERIALS, PRODUCTS, METHODS, OR SYSTEMS OF CONSTRUCTION
OF DEMONSTRATED CAPABILITIES.” (553.73 (9) (2) 3 F.8.). It is respectfully submitted,
for the reasons discussed in detail below, that Modification 7218 cannot be accepted because it
will violate this fundamental prerequisite under Florida State law (553.73 (9) (a} 3 F.8.) by
discriminating against manufacturers and installers of Early Streamer Emission (“ESE™)
lightning protection systems which constifute a competing alternative of “demonstrated

1
392 Pearl Street, Suite 301 = Buffalo, NY 14202 » 716-881-4900 716-881-4909 ... = www.s/alegal.com
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capabilities.” Indeed, there is no reasonable justification for favoring Faraday lightning
protection systems installed under NFPA 780 over ESE lighining protection systems installed
under HBP 21 or other equivalent standards which have been approved, specified by architects
and engineers and successfully used for many decades throughout the United States and the
world.

THE NEED TO REJECT THE PROPOSED MODIFICATION

While most if not all companies in the lightning protection industry either exclusively
provide either Faraday Systems or ESE Systems, Heary Bros. manufactures both types of
lightning protection systems available in the marketplace today: (1) the traditional Faraday
lightning protection systems governed by NFPA 780; and (2) its ESE lightning protection
systems which have been successfully installed under HBP 21 for over 30 vears under its $11
Million Guaranty backed by Travelers Insurance Company without a single documented lost.
Proposed Code Modification 7218—as proposed--would eliminate for Florida Building owners
the ESE option.

Importantly, Heary Bros. does not seek to exclude other ESE manufacturers or
installers by offering its proven standard known as HBP 21, a copy of which is attached as
Exhibit A, as one proven alternative standard. Imstead, the Florida Building Commission
should accept other alternative cquivalent standards and not limit the standard to NFPA
780. The point is that architects, engineers and owners should be free to make a choice and
should not be limited to one option, particularly since modification 7218 was propounded by a
representative of the Faraday Industry which stands to obtain an exclusive monopoly under the
proposal. Notably, these types of restrictive changes to the Florida Building Code to require that
lightning protection systems comply with NFPA 780 have been proposed by the Florida Industry
previously and rejected by the Florida Building Commission for sound reasons in 2017. See, e.g.,
Modification E6460 rejected by the Florida Building Commission in 2017.

There is no reason to adopt Proposed Modification 7218 and limit the lightning
protection systems for Florida Education Facilities to compliance with NFPA 780. Not only does
Heary Bros.” HBP 21 have a proven track record, but it also has the support of Traveler’s
insurance which provides $11 million in coverage to support Heary Bros.” guaranty of its ESE
system. This support is documented by Exhibit B. The reason that Heary Bros. offers both
options to its customers is because its ESE system offers a much less expensive option while its
NFPA 780 Faraday alternative is more expensive with no technical or scientific basis of superior
performance to justify the added cost. Heary Bros. believes the consumer should have the option
to decide. Modification 7218—which Heary Bros. learned about for the first time in this week—
should be rejected or modified so as not to eliminate that choice for Florida owners, architects
and engineers.
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As explained below, not only has it been established in the lightning protection industry
that there is no scientific basis for preferring the method of installation of the Faraday system
whose installations are governed by NFPA 780 over ESE lightning protection systems, but also
the installation approach of the Faraday systems (which uses more cable and more terminals)
renders the Faraday System more costly with no added benefit to owners and consumers,

Heary Bros. readily concedes that its profit margins with respect to the sale of the
components of Faraday systems exceeds the profit margins on ESE systems because the
installation design for Faraday systems requires more cables, more down runs and more
terminals and connections despite the lack of any scientific basis for claiming a difference in
performance of the two systems. It should come as no surprise that the proponent of this change
in the Florida Code is the Faraday Industry and those companies that exclusively install only
Faraday Systems under the NFPA 780 standards. These entities consistently promote codes
based on NFPA 780 and dominate the NFPA 780 committes,

Thete is no difference between the quality of the components of ESE systems and
Faraday systems. Notably, the components of both the Faraday System and the ESE systems
have been listed by Underwriters” Laboratories, Inc. pursuant to UL 96 which provides the
“quality control” for component parts of lightning protection systems. In contrast, NFPA 780
ONLY governs the method of installation and requires more cabling, terminals, connectors and
more grounding because of differences in the terminals used by each of these two competing
systems.

Other factors to consider are that NFPA itself discloses that NFPA 780 has no scientific
basis and has never recommended that this standard be adopted as “code.” Further, the author of
this letter made presentations to New York State when it considered adopting a similar code
change more than two decades ago and New York State ultimately rejected the very code change
now being considered— a change virtually identical to that being proposed here—and ruled that
there was “no technical justification™ for its adoption. Again, the proposed change in law
simply imposes more costs on building owners with no scientific or practical justification.

If there is an argument being made regarding “insurance savings” by the proponents of
this change in law, their evidence merely confirms that lightning protection—may in some few
instances—results in insurance rebates, but the documentation does not show that only NFPA
780 systems are eligible for such rebates or whether these rebates are applicable solely to surge
protection which is a separate and distinct product.. Moreover, what is indisputable is that the
Faraday systems governed by NFPA 780 systems are NOT eligible for Heary Bros. $11 million
guaranty backed by Travelers Insurance Company which Travelers offers only for ESE systems
installed in compliance with Heary Bros.” manufacturer’s standard—coverage which is provided
based on Heary Bros.” decades of field experience with this type of system that exceeds thirty
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years. Copies of documentation demonstrating this insurance coverage are attached hereto as
Exhibit B,

Perhaps the best illustration of burden that Proposed Modification 7218 would impose on
building owners is the fact that so many building owners have in the past chosen the ESE system
in preference to the Faraday system governed by NFPA 780. 1have attached as Exhibit C a list
of just a small sampling of Florida projects now enjoying the benefits of Heary Bros.” ESE
system and $11 Million Guaranty which include numerous government and municipal buildings,
resort and recreational centers, churches and corporate buildings. This constitutes a small
sampling of Heary Bros.” ESE installations throughout the State of Florida —all of which have
been installed in compliance with Heary Bros.” manufacturer’s standard and have NOT been the
subject of a single documented failure. Similarly, Federal and State governments have preferred
the option of Heary Bros. ESE system with its $11 million guaranty over Faraday systems
governed by NFPA 780. A list of a sampling of these projects is attached as Exhibit D which
included, by way of illustration, such buildings as the Huntsville Alabama Public Safety
Complex, the Los Angeles Federal Building, San Diego V. A. Medical Center, the Cape
Canaveral Air Force Station, the Council Building for City of Coconut Creek, Florida, the
Tampa Gateway Post Office Building, the Holmes Beach Florida Baseball Field and the U.S.
Naval Air Station in Milton Florida. Again, these are just a very few examples of government
installations in various States from all over the United States.

NFPA ITSELF MAKES CLEAR THAT NFPA 780 IS NOT SCIENTIFICALLY BASED

The proponents of the Faraday systems governed by NFPA 780 often argue that the
existence of “national standards” for Faraday Systems (such as NFPA 780 and its parallel
standard UL96A) somehow demonstrates that Faraday Systems are “scientific” and “proven.”
These types of statements are inconsistent with the very nature of national standards in the
United States. NFPA 780 itself makes it very clear in its disclosures that NFPA 780 is NOT based
on science, research, records of testing or even field experience. Instead, the NFPA specifically -
includes in the preamble to NFPA 780 (and in all NFPA consensus standards) the following
disclaimers as 1o the efficacy of such standards:

“While the NFPA administers the process and establishes rules to promote faimess
in the development of consensus, it does not independently test, evaluate or verify the
accuracy of any information or the soundness of any judgments contained in its
codes and standards. The NFPA disclaims liability for any personal injury, property
or other damages of any nature whatsoever. .. directly or indirectly resulting from the
...use of, or reliance on this document. The NFPA also makes no guaranty or
warranty as to the accuracy or completeness of any information published herein.”

This excerpt from the preface to NFPA 780 is enclosed as Exhibit E, (Emphasis added.)

Special Occupancy
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THE LEADING INDUSTRY LITERATURE REJECTS ANY SUPERIORTY OF FARADAY
SYSTEMS OVER ESE LIGHTNING PROTECTION SYSTEMS

We have attached the most recognized studics comparing ESE systems to Faraday Systems
governed by NFPA 780, including a report generated by the NFPA itself in 1999, Specifically,
attached as Exhibits F and G, respectively, are pertinent excerpts from the Report of the National
Institute of Standards and Technology, entitled “Literature Review and Technical Analysis of
Early Streamer Emission Systems of Lightning Protection” (1995) (hereinafter “NIST Report”)
and the Report of the NFPA’s Third-Party Independent Evaluation Panel entitled “Early Streamer
Emission Lightning Protection Technology™ (1999) (hereafter “Bryan Report™).

Both the NIST and the Bryan Report concluded that ESE systems have both an adequate
theoretical basis and laboratory testing. NIST Report at page 25; Bryan Report at page 26.
However, the authors of both reports found that there is insufficient field testing of either ESE
systems or traditional (also known as “Faraday”) systems of lightning protection under natural
thunderstorm conditions. NIST Report at page. 16. Bryan Report at page 26. These findings of
inadequate field testing of both traditional Faraday systems and ESE systems of lightning
protection were based in part on the fact that there have been reported failures of both types of
systems, and there was virtually no documentation to determine the cause of the failure.! As a
result, both reports concluded that no meaningful conclusions regarding the performance of either
type of system could be drawn based on either reported failures or Jack of failures of either type of
system under natural thunderstorm conditions. NIST Report at page 25; Bryan Report pages.23-
24,

Based on this lack of field testing—-or even laboratory testing—for traditional (Faraday)
systems of lightning protection, the NIST Report concluded that “insufficient quantitative data see
to exist about the performance of traditional rods....” NIST at page 24. Dr. Bryvan, a former
member of the NFPA Standards Council, went so far as to conclude that because of a lack of field
or laboratory testing, NFPA 780 systems had insufficient scientific validation to warrant an NFPA
standard and recommended that NFPA 780 be “downgraded” to a recommended practice. Bryan
Report at pages 27-28.

It also is worth noting that both the NIST and Bryan Reports were highly critical of
studies, funded by the Faraday industry, conducted by Professor Moore and Dr. Rison of the

* Both Faraday and ESE Systems—like other products—sometimes experience failures due to failure to maintain the
systems properly or due to installation errors, Faraday Systems rely on their “track record” in field to support their
efficacy. LSE Systems, like Faraday System, also have similar field experience. For example, in over twenty years
and with thousands of systems installed in the United States, Heary Bros. have had no documented failures and their
insurance catriers have paid no claims. Of course, Heary Bros.” ESE systems are installed in compliance with its
manufacturer’s standard to ensure adequate installation.
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New Mexico Institute of Mining and Technology. The NIST Report questioned whether any
meaningful conclusions could be drawn based on tests conducted at elevations of 3000 m, and
that the testing at this altitude “raise questions about the interpretation of such observations”
NIST Report at 21.

Similarly, the Bryan Report identified several significant problems with the methodology
employed by Professor Moore and Dr. Rison. The Bryan Report noted that despite reporting a
“failure” of an ESE system, the ESE terminal had been damaged and--as a result--the study
failed to document that the ESE terminal was even working at the time of the alleged strike
within the zone of protection. Bryan Report at 17. The Bryan Report also noted that Dr. Rison’s
and Professor Moore’s research questioned the efficacy of terminals used in NFPA 780 systems

(Faraday Systems), noting that in four years not a single sharp pointed Franklin rod was struck.
Id at 18.

The lack of a scientific basis for NFPA 780 and UL 96A also has been confirmed in an
article by written by Professor Martin Uman (a leading lightning protection expert who is often
quoted by Faraday manufacturers) and published in the December 2002 issue of American
Meteorological Society. The article states “[t]he theoretical justification of the traditional
[Faraday] approach is fairly crude, in part due to our incomplete understanding of lightning’s
attachment to ground-based objects. Hence, the fact that traditional [Faraday lightning
protection] systems have a history of success in preventing or minimizing damage to structures is
the primary justification for their use.” December 2002 Edition of American Meteorological
Society at page 1809. Of course, as noted above, Heary Bros.” ESE systems have the same
history of success based on field experience now exceeding thirty years—success which has
been acknowledged by Heary Bros.” insurance carriers who provide insurance coverage for its
ESE systems through Travelers Insurance Company.

CONCLUSION

For all the foregoing reasons, we respectfully request that you reject Proposed Code
Maodification 7218. Importantly, as explained above, Proposed Code Modification 7218 clearly
canmot be adopted under Florida law because it discriminates against manufacturers and
installers of ESE lightning protection systems which constitute a competing alternative of
“demonstrated capabilities.” Florida State law (553.73 (9} (a) 3 F.S.). Moreover, the Proposed
Code Modification 7218 should be accepted since it simply is the right thing to do to preserve an
option that architects, engineers and owners have chosen for decades with success and—to do
otherwise-—would provide the Faraday industry with an unfair and unlawful monepoly. Thus,
the action proposed by this letter is in the interests of retaining the owners’ ability to choose and
will avoid the creation of state law that conflicts with federal antitrust laws and imposes
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anticompetitive restraints on the marketplace.

Sincerely,

SCHRODER, JOSEPH & ASSQCIATES, LLP
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INTRODUCTION

1. Scope

1.1 The requirements of this standard cover the design of systems using Early Streamer Emission (“ESE”} air
terminals for strikes. The Standard is divided into Three Levels of Protection. Electrical transmission lines
and equipment are not within the scope of this standard.

1.2 These requirements apply to lightaing protection systems that are complete and cover all parts of 8
structure. Partial systems are not covered by this standard.

1.3 Where fittings, devices or other components required by this standard are available as listed or Iabeled,
such components shall be used. Ctherwise the compoenents shail be approved by the authority having
jurisdiction (j.e. Engineer of Record, Architect, Owner, Applied Ressarch Laboratories or Underwriter's
Laboratories).

1.4 This Manufacturer’s standard is based upen Heary Bros.” 30 years experience in designing lightning
protection systems. Because of the lack of a complete understanding of the interaction between lightning
and ground based ubjects and the lightning attachment process, the number and placement of air terminals
set forth in this Manufacturer’s Standard is based solely on Heary Bros.” experience and its air terminais
and the configuration of those terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection, NFPA 780, states that the NFPA “does not independently test, evaluate or
verify the accuracy of any information or the soundness of any judgments contained in its codes and
standards.”
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2. Glossary

2.1 For the purpose of this standard the following definitions apply:

Lighming Frotection System is complete system of air terminals(s), conductors, ground terminals, bonding
conductors, transieni voltage surge suppression devices and other components required to complete a
gystem.
2.2 AIR TERMINAL:
Is the component of the system that is intended to intercept the lightning strokes.
2.3 APPROVED:
Acceptabie to the “authority having jorisdiction™.

24 AUTHORITY HAVING JURISTICTION:

Is the organization, office or individual responsibie for “approving” the
equipment, and installation or a procedure,

2.5 BONDING:
An electrical connection between an electrically conductive object and a
component of a lightning protection system that is intended to significantly
reduce potential differences created by lightning currents.

2.6 CABLE: A conductor formed of a number of wires siranded together,

27 CHIMNEY:

A smoke or vent stack having a flue with cross sectional area less than 500 sq in
(.3 5q m) and a total height of less than 75 feet (23m).

2.8 CONDUCTOR:

The portion of a lightning protection system that is intended to carry the
lightning discharge to the ground.

2.8.1 MAIN CONDUCTOR:

A conductor {hal interconnects air terminals and serves as a down lead to
ground.

2.8.2 BONDING CONDUCTOR:
A conductor intended to be used for potential equalization between metal bodies
and the lightning protection system. Bonding conductors are not designed or
infended to carry main lightning current.

29 TASTENER:

An attachment to secure the conductor to the structure.
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2.1¢ GROUNDED:
Connected 10 earth or to some conducting body that is connected to earth.
2.10.1 GROUND GRID:

A system of grounding ¢lectrodes consisting of interconnected bare cables
bunied in the earth,

2.10.2 GROUND TERMINAL (ELECTRODE):

The portion of a lightning protection system that is instailed for the purpose of
providing electrical conteet with earth,

2.11 LIGHTNING STRIKE:
The entire lightning event that can consist of one or more lighining strokes,
2.12 LOOP CONDUCTOR:

A conductor that encircles a structure that is used to interconnect pround
terminals, main conductors or other grounded bodies.

2.13 METAL FRAME STRUCTURE:
A structure with electrically continnous structure members of sufficient size to
provide electrical path equivalent to that of the lightning conductors in this
standard.

2.14 SHALL:
Indicates a mandatory requirement of this Standard.

215 SHOULD:
Indicates a recommendation or that which is advised but not required.

2.16 SURGE ARRESTORS:

Are devices designed to limit damaging surge voltages by discharging or

bypassing the current while maintaining the ability of repeating these functions.

Heary Brothers Lightning Protection Co., Inc. and its Diviston Lightning
Preventor of America do not manufacture Surge Arrestors nor do they wamranty
the cquipment.
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3.

[}

i3
34

35

36

GENERAL REQUIREMENTS

GENERAI DESIGN REQUIREMENTS:
A lightning protection system using an Early Sireamer Emission Air Terminal
(s} shall be designed with provisions for inspection and maihtenance.

Every installation shall be reviewed by a prior study 1o determine the level of protection required (Sce
Figure 3.5.1}.

The position of the E.S.E. air terminal, including height of above structure shall be determined in
accordance with the level of protection required. (See Figure 3.5.1)

The number of terminals will depend on the system design under the Manufacturer’s Standard based uporn
the dimensions of the area to be protected. (See Figare 3.5.1)

There are multiple styles of E.S_E. air terminals and systems available. For purposes of this standard they
have been divided into separate levels of protection, with each level having its own installation
requirements. A chart is provided (See Figure 3.5.1) as a general gnidelinc in determining which level of
protection best fits the requirements of the project, _

All bolis on bolt pressure connectors require to be torqued at 150 pound-inches (17N-m).

This Manufacturer’s standard is based upon Heary Bros.’ 30 years experience in designing lightning
protection systems. Because of the lack of a compiete understanding of the interaction between lightning
and ground based objects and the lightning attachment process, the number and placement of air terminals
set forth in this Manufacturer’s Standard is based solely on Heary Bros.” expetience and its air ferminals
and the configuration of those terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection, NFPA 780, states that the NFPA “does not independently test, eveluate or

verify the accuracy of any information or the soundness of any judgments coniained in its codes and
standards.”

2020 Triennial

34
Special Occupancy

Page: 14

General_SKM_45819052811550_14.png

7218_G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7218 -G4 General Comment

2020 Triennial

Special Occupancy

Figure 3.5.1 Levels of Protection for ESE Lighining Protection Systems
| FEATURES LEVEL 1 | LEVEL2 LEVEL 3 !
Number of ESE '
| Terminals Reguiped } Air Terminal | 1 Air Terminat 1 Air ‘Terming) i
iFursuam to Sysfemn {See Note- A) (52 Mate: A) {Sce Note: R)
Design
Grownding, Resistance -
Reqoirements 10£2 {ohms) or lees 10 $2 {olkms) ar fess 2502 {ohms) or less
Wamanly 15 year material 15 year malerint § year wpderiab
warkmanship workinanship workmanship
Alr Terraitial hoight
abo_ve wil roof iop 20° {6.1m) 20° (6.1 m) T (2m)
prjections
Tramsient Voltage Surgs | Shall be: installed co 3] | Shall be installed on il | Shall be iusialied on ol
Suppression sorvice entrances of service entrances of service entrances of
-:h:_cmc, telephone, eleciric, telephone, eleciric, (elephons,
::ahlc, and antenna Jead- | ¢able, anlenmi lead-in, cable, antenta lead-in
.
ARL Listing and - R
. DL Listing msaik on Required Required Required
applicable components
Building Hetabt Uplimitcd Unlimited Under 75° (23m)
Bullding Types All Al Residential, Fana,
Agricubtural, Small
R commercial. _
7
|
- - —
35
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(Note: 4)

Manufacturer's Installation Standard HBP-21Level 1 and Level 2 require one (1) ESE Air Terminal to be installed
on the roof for every circular area of 337 810 feer. Structures may be on any height and the ESE lightning
protection system must comply with all other requirements within this Manufacturer’s Installation Standard HBP-
21. This Manufactuter’s standard is based upon Heary Bros.” 30 years experience in designing lightning protection
systems. Because of the lack of 2 complete understanding of the interaction between lightning and ground based
objects and the lighming attachment process, the number and placement of air terminals set forth in this
Manufacturer’s standard is based solely on Heary Bros,’ experience and its air terminals and the configuration of
those {erminals have not been scientifically proven or guaranteed to have a measurable zone of protection,
Consumers should be aware that the NFPA, in issuing its standard for lightning protection NFPA 780, states that the
NFPA, “does not independently tesl, evaluate or verify the accuracy of any information or the soundness of any
judgment contained in its codes and standards.”

{Note.: Bl

Manufacturer’s Installation Standard HBP-21 Level 3 requires one {1} ESE Air Terminzl to be installed on the roof
for every circular area of 70,650 feet. Structures may be of any height and the ESE lightning protection system must
compiy with all other requirements within this Manufacturet’s Installation Standard HBP-21. The reconunended
number and placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air ferminals
and the configuration of those terminals have not been scientifically proven or guaranteed 1o have a measurable zone
of protection. Consumers should be aware that the NFPA, in issuing its standard for lighting protection, NFPA 780,
states that the NFPA, “does not independently test, evaluate or verify the accuracy of any information or the
soundness of any judgment contained in its codes and standards.”
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LEVEL 1

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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4. Level 1 General Installation and Component Requirements
4.t An ESE hightning protection system installation consists of the following interconnected parts
(a) Oneor more ESE air terminals
(b) Mast and mounting systems - as required based on level of protection desired.
(¢) Bonding conductors - as required based on level of protection,
(d) Ground system — Singie grid te loop conductor system.
{e) Equipotential Bonding,
(f) Transient Voltage Surge Suppression.

4.1.1  The number of ESE air terminals will depend on the system design under the Manufacturer’s Standard
based upon the area indicated in Figure 3.5.1 for Level 1 type systems, The recommended number and
placement of air ferminals is based solely on Heary Bros.” 30 vears of experience and its air terminals
and the configuration of those terminals hizve not been scientifically prover or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFPA 780, states that the NFPA, “does not independently test, evaiuate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

4.1.2  Components Tables 4.1.1.1 and Figore 4.1.1.2 provides minimum sizes and weights for use in ESE

SP7218 -G4 General Comment

Page: 18

lightning protection system installation.

Figure 4.1.3 .1
Typcof conductor | Minimum Copper Stenderd? | Aluminum
| Dismeter MWedric Standard! Metric |
ESE Air Terminal WA Imm ¥ 12,7 mim W 127 man
Maits Coadwigor Man Size each
Cablc strand HMAWG DAWG
Weight Per Lengih | 375{bs 11000/ 0r | 190Ibs/1000¢
Cross Sectivrial 558 gim 283 pfm
aten 115,600 CM / 192000 CM/
Smm? 97 itm”
CGraumd Terminals | Growad Rod § % X I (20inm x| NA
Grouna Plpfe 3000mmy 24" x
24" 20-gaups:
{600mm x
600mim) pure
Copgset plate.
minimym of 2
contact points cach
8 5 inch contact
1o plate J
Figure 4.1,1.2 Early Streamer Emission Air Terminal
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SP7218 -G4 General Comment

4.2 ESE Air tertninals shall be sufficiently rigid to withstand mechanical damage. They shall be constructed of
copper, copper alloy, aluminum or stainfess steel. The main conductive parts of the ESE air terminal shail
have the minimem dimensions in aceordance with table 4.1.1.1 and Figure 4.1.1.2 for minimum
dimensions of ESE Air Terminal.

421 Installation: Air ternyinals and their supporis shall be mounted in such a way as to withstand the

lightning currents, electromotive force, corrosion and effects of weather, heat, humidity, snow and
wind.

NOTE: Wind design requirements should be consistent with local building cede reguivements.

4.2.2  Where an air terminal or mast is supporied by conductive guys, the guys shall be connected from their
paints of anchorage to the closest down conductor(s) by a conductor equivalent in size to that of the
down coriductor(s).

4.2.3  The tip of any ESE air terminal or mast shall not be less than 20" (6.1m) above the protected structures,
including antennas, cooling towers, tanks, roofs and masts.

424  The ESE air terminal shall be mounted on structures such as flagpoles, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as, sports facilities and
stadtums, golf courses, public parks, camping sites and racetracks. The ESE unit shall be mounted at
an elevation indicated in Section 4.2.3,

4.3 Siorage areas for Flammable and Combustible Liguids or Flammable Gases. Structures containing these
materials shall be grounded, but grounding alone does not constitute sufficient protection against
atmospheric discharges.

4.4 Surge Suppression devices shall be installed on electric and telephone service entrances, antenna lead-ins,
and electrical and electronic cables/ conductors entering or exiting the building.

4.4.1  Electrical Surge Suppression device shall be internally redundant and modular, in both surge
suppression elements and fusing in construction for ease of field reparability. Manufacturers shall
warranty the modules and fuse for the lifetine of the unit, with 2 minimum 10-year full unit warranty,
Units shall be mounted as to minimize inductance inatallation. (i.e. As close to equipment to be
protected or by use of documented low inductance cabling).

4.5 General, In determining the necessity of bonding a metal body to a lightning protection system, the

following factors shall be considered:

A. Bonding is required only if there is a likely to be a side flash berween the lightning protection system
and other grounded medium.

B. The influence of a non-grounded metal body, such as metal window frame in a2 non-conductive
medjum, is limited {o its effectiveness as a short cirenit conductor if a side flash occurs therefore, does
not necessarily require bonding to the lightning protection system.

C. Bonding distance requirements depend on the technical evaluation of the number of down conductors
and their location, the interconncetion of other grounded systems, the proximity of grounded metal
bodies to the down conductors and the flashover medium (Alr or solid materials).

D. Metal bodies located in a steel frame structure shall be permitted to be inherently bonded through
construction and further bonding shall not be required.

E. Metal antenna masis or supports located on a protected siructure shall be bonded to the lightning
protectiots system using main size conductors and listed fittings. The height of the air terminal shall
maintain the minimum protection above these objects as specified in Section 4.2.3
NOTE: Far additional bonding reguirements see Section 5.2 and 5.3.

4.6 Components

4.6.1 A lightning protection system shall be made of components thai ars resistant to cormosion or shall be
acceptably protected against corrosion. The following materials are acceptabie:
A. Copper of the grade required for commercial electrical work. Or a copper alloy with similar
characteristics. Usually of 98 percent conductivity when anngaled.
B. Aluminum conductors as acceptable as electrical grade aluminum,

n
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SP7218 -G4 General Comment

2020 Triennial

4.6.2  Components shall be protected against deterioration due to local conditions. Any part of a copper
system that is exposed to direct action of chimnney gasses or other similar corrosive gases shail be
protected. Aluminum componenis are not required to be protected.

4.6.3  Metals shall be used in combinations that are galvanically compatible,

A.  Copper components shall not be instzlled directly on aluminum roofing, siding or other aluminum
surfaces.

B. Aluminum lightning prolection components shall not be installed directly on copper roofing
material or other copper surfaces or below the run off of a copper surface.

C. Alvminum conductors and components shall not be:

8. Embedded in concrete or masonry.

b. In direct contact with a surface coated with alkaline base paint, or
c. Installed in wet locations, for exampie eave troughs or downspouts.
d. Installed in direct contact with earth.

D. Components used for connection of aluminum down conductors to copper or copper-clad
grounding equipment shall provide separation between aluminum and copper materials. These
fittings may be a Stainless steel sleeve with internal separation or other conmector that provides
proper separation of aluminum and copper compenents.

4.64  Unless otherwise indicated in this standard, an air terminal shall be provided for each part of a
structure that is likely to be damaped by lightning. Based on the individual design requirements of the
level of protection required,

8. Level 1 Air Terminal Installation Requirements

5.1 Early Streamer Emission Air Terminals

A. ESE Air Terminals shall be mounted at a height consistent with the requirements of Section 4.2.3 ora
minimum of 20° above ail projections on the roof.

See Figure 5.1.1 for sample mast mounting details.

Fipure 5.1.)
é} Early Siresmer Emission Air hﬁﬂym Emission
] Tenminal - Adr Terminal
L ] « Aluminun Mast 23°('m)
= Aluminom may 26" ™(5m) wall Rount
|
1
“L*‘//j Bonding Plate cable cotnector I - Lo
Fl, . Suppoet Coltar with 314~
»; BT stainlegs seel boite
Bonding Ptz exble

SOAMECLOL

< Copper down Conducior

@ Enrly Sirounoer Enpissiens Air Toumims

< 20° (6m) Telescoplc Mast

Gravity howt BMasi Suppor
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SP7218 -G4 General Comment

B. ESE Air Terminals shall be provided in proper quantity and location based on the system design under
Manufacturer’s Standard. See Figure 3.5.1 Level 1 requirements. The recommended number and
placement of air terininals is based on Heary Bros.” experience and its air terminals and the
configuration of those terminals have not been scientifically proven or guaranieed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its siandard for
lightning protection, NFPA 780, states that the NFPA “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

C. Additional ESE air terminals shall be provided in situations where steeples, cupolas, crosses, stacks,
chimneys, etc. project above the protected roof area. This requirement applies to all projections which
could provide a potential upward sireamer release. The addition air terminals shall be provided
regardless of whether or not the projection is within or outside the area covered by the system design
under the Manufacturer’s Standard. See Figure 5.1.2. The recommended number and placement of zir
terminals is based on Heary Bros.’ experience and its air terminals and the configuration of those
tertminals have not been scientifically proven or guaranieed to have a measurable zone of protection.
Consuners should be aware that the NFPA, in issuing its standard for lightning protection, MFPA 780,
states that the NFPA “does not independently test, evaluaie or verify the accuracy of any information
or the soundness of any judgment contained in its codes and standards.”

Figure 5.1.2

D. Conductors shall be securely fastened (o roof or structure at intervals not exceeding 3'0° on center.

E. ESE Air Terminals shall be provided with a minimum of two paths to ground. Cables shall maintain a
horizontai or downward path to ground to avoid “U” and “V” (down and up} pockets. See Figure 5.1.4

F. No Bend of a conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than 8 inches nor shall a conductor rise greater than 8. However conductors may raise a rate of
3" per 12” of run. See Figure 5.1.2 and Figure 5.1.4
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SP7218 -G4 General Comment

Figure 5.1.3

P % R~ Radios bead, § inches
’l: . 7;{ (203 mm) minimum
o §
] J

90-degree minippm

NGTE:  Thrawgh rogf, thriugh wall and tee type pannectors o nol oed 1o comply swith this regairoman

Fipure 5.1.4

D= Total Distace of rise required.
A= 3% () Rise

Be  2mux) Run

C=¥" (max)

Npte: Ramp miay be constrocted of wood, mets], fiberglass, plastic, FVC sic, provided the constrpction Is such
et it will be resivtunt 1o comasion and rot, The conductor skall be atiached or support o ranp as requized in
Seclivim 5,10

In sitwations where multiple air terminals are required, the perimeter air (erminals shall be positioned
50 that they are not more than 230° (70m) for the outside edge of the building nor shall the ESE Air
Terminais be spaced more than 460° (140m} apart at any time. A cross run cable shall be provided at
intervals of 1000 (305m) when building exceeds 2000° (610m) in length in any direction. See F ig
5.1.1.1. The recommnended number and placement of air terminals is based solely on Heary Bros.” 30
years of experience and its air terminals and the configuration of those terminals have not been
scientifically proven or guarantesd ho have a measurable zone of protection. Consumers should be
aware that the NFPA, in issuing its standard for lightning protection, NFPA 780, states that the NFPA,
“does not independently test, evaluate or verify the accuracy of any information or the soundness of
any judgment contained in its codes and standards.”

Down Conductors in situations where multiple ESE Air Terminals are required shalt be spaced at
intervals ne more than 500° {152m) apart around the perimeter of the structure. The recommended
number and placement of air terminals is based solely on Heary Bros.” 30 years of experience and its
air terminals and the configuration of those terminals have not been scientifically proven or guaranteed
to bave a measurable zone of protection. Consumers should be aware that the NFPA, in issuing its
standard for lightning prelection, NFPA 780, states that the NFPA, “does not independently test,
evaluate or verify the accuracy of any information or the soundness of any judgment contained in its
codes and standards.”
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SP7218 -G4 General Comment

Figure 5,1.1.1

A= 330" {T0m) maxinism
B= 460" (149 o) mnxdmnre:
C= 1000" (305m)

6, Level 1 Bonding Requirements
6.1 Roof top Interconnection loop
A, Aninterconnection loop around the perimeter of the roof structure shall be provided to which ESE

Ground Conductors shall be bonded.

B. Loops shall be provided at all intermediate and lower roof levels and connected al a mininmm of 1wo

(2) locations to the down conductors.

a. Bonding connections shall be made with main size conductor to all rebar, reinforcing rod,
structural steel, interior wall wire mesh, nylon mesh in stucco walls, etc. whether exposed or not
at all inside and outside corners of structure as a minimum. Additional bonding connections shail
be made at intervals not exceeding 60° (18m) around the perimeter of the structure. Care shall he
taken to assure that all rebar, reinforeing rod, structural steel, interior wall wire mesh, nylon mesh
in stucco walls, el. Whether exposed or not is electrically continuous or made so. (See Fig. 6.2.4
and Fig 6.25).

b.  Down Conductors shall be bonded to the structural steel, reinforcing rod or other structural
suppori at the top and botiom of conductor run.

Figure 6.2.4
J‘, -—  Reban’ mosh elc,

A Dondig Clip oifs 1 12"

[]:Q%; Maih Sizc conductor
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SP7218 -G4 General Comment

Figwre 6.2.5 i . .
= J-ighining Prefection Growsd grid
& == (Typicel o2 ) See Seetion 6
i i A Ll
N S Bl S S R
[ YT SR VPO FON S S {
1 H
‘Er ' |“B ‘{ ?zumur il : )
: | ML H
-'{ 3 and Mast f%"‘ b
! .
1
i _ ol
! i
..-r Y i b —F—
1 i
i RedavvMesh Bomding | A
b Typical. Per !
,.,rh »ooe S R
4 s
1 I
i )
i ) I T - _\_;
M _I.! Y SRS S Peerll
’ T ! w\,i,:\* ;
\ I

A= 60" (18m) Maximum
Spating
B= 60" (18m) Maxjimum
Spacing

Note: For Biase Grounding requireovants soc Section 7

6.2 Bonding Requirements
A. Roof top air handling units, equipment, or other reof top equipment shall be bonded to the system
where the equipment is within 6 {1.8m) of a lightning protection conductor unless;
B. Inherently bonded to the lightning protection system.
C, Sanitary vents, roof drains, flashings, copings, etc. located within 6° {1.8m) of a lightming pretection
conductor, shall be bonded via secondary sized conductor to the lightning protection system,

7. Level 1 Grounding System Requirements

7.1 Down Conductors™

7.1.1 A minitaum of Two {2} Down Conduclors Shall be provided for each ESE Lightning Protection
System. In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 5.1.2

7.1.2  Down Conductors shall be spaced at least 10’ (3m) apart.

7.1.3  Downconductors and other conductor where exposed to potential mechanical damage shall be
protected against such damage by means of PVC, Fiberglass conduit sleeve, or metal conduit, (Metal
conduit may be used provided the upper and lower portions are bonded 1o the down conductor). At
ground level the bottom 8° (2.4m) of exposed down conducior shall be protected. See figure 7.2.1.1
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]
c 714 Down Conductors may be coursed within the construction of the building provided they are properly
8 protectad. See Figure 7.2.1.2
<
Q Figure 7.2.1.1
©
N
o
”n Main Size Down condacior
PVC or Other Ground Guand
.
:[u__hr -1 ——————— Ground Rod Comection
i i
| 4
JI fj l-t— 374" % 10° Ground Red {lyp. of 3)
A4 |
|
A= 10° (3 my Minimum
B~ 2° {.6m) Minimpm
O 37 (0_31m) Minirnam
i7
. . i 45
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7.1.5  For msts that are electrically conductive then the mast shall be permitted to be used as a down
conductor.

A, ifelectrically continuous, structural steel shall be permitted to be used as the down conductor,
B. Test joints shall be provided for each down conductor. They shall be accessible and located as
ncar as practicable to the ground termination.

7.1.6  Masonry Anchors nsed to secure the lightning protection materials shall have a minimum outside
diameter of ¥ in. (6.4mm) and shall be set with care. Holes made to receive the body of the anchor
shall be of correct size, made with the proper tools and made in brick, stone or other masonry unit.
Fasteners shall not be installed in mortar joints. When anchors are installed, the fit shall be tight
against moisture, thus reducing the possibility of damage duc 10 freczing.

7.17  Connector Fittings shzll be used at all “end to end, “tee” or “¥™ splices of lightning conductors, They
shall be attached so as to withstand a pull test of 200 lbs. Fittings used for required connections shall
be of bolted, welded or high compression type and bear the ARL Listing and UL Listing.

7.1.8  Conductors shall be fastened securely to the structure upon which they are placed at imtervals not
exceeding 3 fi (Im). The fasteners, attached by nails, screws, bolis or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductor or of 2 material as resistant to
corrosion as that of the conductor. No combination of materials shall be used that forms an electrolytic
couple of such nature that, in the presence of moisture, eorrosion is accelerated.

7.2 Grounding

7.2.1  Ground Termiations: A study shall be conducted to engineer a grounding system to a maximum of 16
ohms resistance in accordance with IEEE fall of potential ANSVIEEE 141, Recommended Practice for
Electric Powey Distribution for Industrial Power Plants, method. The components for the grounding
systemn shall be selected to be suitable for the 5011 conditions and the other side factors such as cathodic
protection.

7.2.2  Ground electrodes shall be of copper-bond steel in sufficient number as to achieve a 10-ohm maximum
resistance to ground. Ground elecirodes shall be installed so that the top of the electrode is a minimum
3 (Im} below finished grade minimum and 2° (0.6m) away from the foundatian wall. See Fipure
7.2.1.1

7.23  Ground rod terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direct burial.

7.2.4  Each down conductor shall terminate at a ground terminal system. A minimpm of 3 ground terminals
shall be provided per down conductor location. Configured either in a straight line or in delia
formation. Where the greund terminals are spaced a minimom of 10 (3m) apart. See Figures 7.2.3.1
and 7.2.3.2

SP7218 -G4 General Comment

Figure 7.2.3.1

A= 10" (3m) Minimum
B= 10" (3Im} Minimum {Typical)

- 37 (im) Minimum
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Fipung 7.2.3.2

Finished Grade A 10° (3m) Mislmam
c ,f‘l B~ 10" (3 Minkmum (Typical)
>+( /Il = 3 {108} Minieaem
b 8
Ak J

7.2.5  Ground ienminals located under stabs or in craw] spaces shall be installed as near as practicable 1o the
outside perimeter of the structure.
72.6  Electrical system grounding electrodes shall not be used in lieu of lightaing ground rods. This

provision shall not prohibit the required bonding together of grounding electrodes of different systems.

NOTE 1: For Further information, see NFP A 70 National Electric Code, which contains detailed
information on the grounding of electrical systems.

NOTE 2: Ground rod or ground ring/loop elecirodes should be installed below the frost line where
practicable and in accordance with Section 7.2.8

Figure 7.2.6.]

STy e PYCSSiodt Lid
Sy 4—— Concrete!
blackiop

= support ring
I
Lo

7.2.7  Grounding ring/loop Electrode encircling the siricture shall be provided and in direct contact with the
earth at a depth of not less than 2ft. The ground ring conductor shall be sized at a minimum of that of
the main sized conductor. See Figure 7.2.8.1

oo PVC Test well
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Figure 7.2.8.1

Ground connéciion o roof,
stec] rhpr

Hede:

Ground rod showir for reference only.

i “ Quantity and configuration shali confirm
_g.l with othér requinements of his standerd.

A= 2" Minimmm

B 37 {im)) Minkm e

7.28  Commen Grounding. All grounding media in or on a structure shall be interconnected to provide a
common ground potential, This shall include, but not be limited to lightning protection, electrical
services, telephone and antenua system grounds as well as inderground metallic piping systems. Such
piping systems include water service, well casings located within 25ft (7.6m) of the structure,
underground conduits (not already bonded) ete. Main size lightning conductors shali be used for
interconnecting these grounding systems to the lightning protection system.

729  Common Ground Bonding. If electric telephone or other systems are bonded to metallic water pipe,
only one connection from the lightning protection system to the water pipe system is necessary,
provided that the water pipe is electrically continuons between all systems. In situations where there
are separale services for domestic and fire water entering the building both systems shall be bonded to
the lightning protection grounding system. This may be accomplished via direct connection or through
the ground loop system.

8. Level 1 Structural Steel Systems

Generzl. The steel framework of a structure shall be permitted to be utilized as the main conductor of a

lightning protettion system if it is electrically continuous or is made electrically continuous.

8.2 Steel Structure Terminals. Ground terminals shall be connected to approximately every other steel column
around the perimeter of the structure 4t intervals averaging not more then 60ft (18m). Ground terminals
shail be connected together via a main size conductor as indicated in sec 7.2. Connections shall be made
near the base of the column, with a surface contact area not less than 8 sq inches (5200mm?) or by
exothermic welding. Bending plates shall have bolt pressure cable connectors and shall be bolted securely
to the structural sicel framework 50 as to maintain electrical continuity.

8.3 Connections to Framework. Conductors shall be connectad to ¢leaned areas of the structural stee]
framework by the bonding of plates having a surface contact area of not less than & sq in (5200mm?). The
area of attachment shall be free of paini, grease oil and debris. (See Figure 8.3.1)

£
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84

85

8.6

8.7

ﬁgum“] |

q #Ji— Structural Siee} connection
| (1 per Seclion 8.3

Ground Ceble 10 Loop
or ground grid

Farly Sireamer Emission Air terminals shal] be permitted to be bonded directly to structural, by means of
direct attachment through mast or by use of two intercannection wires routed through roof and bonded at
the top of the structural steel in the manner described in Section 8,3

Metal Bodies. Certain Metal bodies located ouiside or inside the structure contribute to lightning hazards
because they are grounded or assist in providing a path to ground for lightning currents. Such metal bodies
shall be bonded to the lightning protection system in accordance with Section 4.5.

Concealment in Steel Reinforced Conerete. Conductors or other components of the lightning protection
system concealed in steel reinforced concrete units shall be connected to the reinforcing steel. Concealed
down conductors shall be connected to vertical reinforcing steel. Roof conductors or other concealed
horizontal conductors runs shall be connected to reinforcing steel/structural steel at intervals not exceeding
60ft {(18m) and at all corners. See Section 6.

Dawn Conductors coursed on or in reinforced concrete columns or on structural steel columns shall be
connected to the reinforeing steel and/or structural steel member at its upper and lower extremities. In the
case of long vertical members an additional connection shall be made at intervals not exceeding 200ft
(66m). Such connections shall be made using listed clamps or listed bonding plates or by exothermic
welding. The use of PVC conduit or other non-metallic chase does not negate the need for these
interconnections.
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LEVEL 2

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS

22

2020 Triennial

Special Occupancy

50

Page: 30

General_SKM_45819052811550_30.png

7218_G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7218 -G4 General Comment

9. Level 2 General Installations and Component Requirements
9.1 An ESE lightning protection system installation consists of the following interconnected parts
{a) One or more ESE air terminals
(b) Mast and mounting systems — as required based on lsvel of protection desired
{c) Bonding conductors - as required based on level of protection.
{d) Ground system — Single grid to loop conductor system
(e} Equipotential Bonding
(f) Transient Voltage Surge Suppression

9.2 The number of ESE aiv terminals will depend on the system design under the manufacturer's Standard

based on the area as indicated in Figure 3.5.1 for Level 2 Sysiems. The recommended number and

placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air terminals and
the configuration of those terminals have not been scientifically proven or guaranteed 1o have a measurable

zome of protection. Consumer should be aware that the NFPA, in issuing its standard for lightning

protection, NFPA 780, states that the NFPA, “does not independently test, evaluate or verify the accuracy

of any information or the soundness of any judgment contained in its codes and standards.”
9.3 Components Tables Figure 9.3.1 and Figure 9.3.2 provide minimum sizes and weights for use in ESE
lightning protection system instaliation.

Figure ©.3.]
Type of conductor | Minimum Copper Stendard! | Abustinum
Diameter Metric Stardend? Maiic
ESE A¥r Tarminal | 1727 12.Tinm 2 2Tmm | 11271127 mm
Main Canductér | Mim Kiize each
Cable stmnd HAWG I3AWG
| Weight Per 3Tstba /10K or | 1901/ 100U/
Length 558-gfm 283 ¢fnk
Croxs Scctional | 105,000:¢M [ 192000 CM/
— 55 97 mm >
“Ground Tormings | Ground Rod 7 Wox 10 (@0mm | NA,
Ground Blate X 300Gmm) 24 x
247% 20 paups
(E00inm =
G00min} pure
Copper piatc
minimisim of 2
comtedt prinks
each & &9 inch
contact t pia
Figure 9.3.2 Early Stresmer Efnigsion Air Tenninal
A=12" U . T
B= 9 : —
A |
i r’ \1 ‘
—_— |
TI== A
¥
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9.4 ESE Air Terminals shall be sufficiently rigid to withstand mechanical damage. They shall be constructed
of copper, copper alloy, aluminum or stainless stecl. The main conductive parts of the ESE air terminals
shall have the minimam dimensions in accordance with Figures 9.3.1 and F igure 9.3.2 for minimum
dimensions of ESE Air Terminals Installation: Air ferminals and their supports shall be mounted in such g
way as 1o withstand the lightning currents, electromotive force, corrosion and effects of weather, heat,
humidity, snow and wind
NOTE: Wind design requirements should be consisient with jocal building code requircments,

9.4.1  Where an air terminal or mast is supported by conductive guys, the guys shall be connected from their
points of anchorage 1o the closest down conductor(s) by a conductor equivilent in size to that of the
down conductor(s).

94.2  The tip of any ESE air terminal shail not be less than 20° (6. 1m) above the protected structures,
including antennas, cooling towers, tanks, roof and masts,

94.3  The ESE air terminals shall be mounted on structures such as flagpole, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as, sports facilities and
stadiums, golf courses, public parks, camping sites and racetracks. The ESE unit shall be mnounted at
an elevation as indicated in Section 9.4.2.

9.5 Storage Areas for flammable and combustible lignids or flammable gases. Structures containing these
malerials shall be grounded, but prounding alone does not constitute sufficient protection against
atmospheric discharges.

95.1  Electrcal Surge Suppression device shall be internally redunéant and modular, in both surge
suppression elements and fusing in construction for ease of field reparability. Manufactorers shall
warmanty the modules and fuse for the lifetime of the unit, with a minimum 10-year full unit warranty.

Units shall be mounted as to minimize inductance installation. (l.e. As close to egquipment to be
protecied or by use of documented low inductance cabling.)

Noie I: Electrical systeins and wtilization equipment within the structure may reguire further surge
suppression. Such protection is not part of this standavd. NFPA 70, National Electric Code and
ANSHIEEE C62.41-199] 2" Edition, shail be consulted Jor further informution and installation
requirements.
Note 2: IMustrations shown in this are those of Heary Brothers Lightning Protection Co., Inc. (HRLP)
and its division Lightning Preventor of America (LPA). HBLP and LPA do not mamfacrure or
warranty surge profection devices. Warranties required of this standard siall be the responsibifiyy or
the surge protection device manufacturer.

9.6 General, In determining the necessity of bonding a metal body to a lightning protection system, the

following factors shall be considered:

A. Bonding is required only if there is a likely to be a side flash between the lighming protection system
and other grounded medium.

B. The influence of a non-grounded metal body, such as a metal window frame in a non-conductive
medium, is limited 1o its effectiveness as a short circuit conductor if a side flash ocours therefore, does
nol necessarily require bonding to the lighining protection system.

C. Bonding distance requirements depend on the technical evaluation of the munber of down conduetors
and their location, the interconnection of other grounded systems, the proximity of grounded metal
bodies 10 the down conductors and the flashover medinm {air or solid materials),

{r) Metal bodies located in a steel frame structure shall be permitied to be inherently bonded through
construction and further bonding shall not be required.

{b) Metal antenna masts or supports located on 2 protected structure shall be bonded to the lightning
proiection system uging main size conductors and listed fittings. The height of the air terminal
shall still maintain the minimum protection above these objects as specified in Section 9.4.2.

SP7218 -G4 General Comment
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9.7 Components

9.7.1 A lightning protection system shall be made of components that are resistant to corrosion or shall be
acceptably protected against corrosion. The following materials are acceptable:

A. Copper of the grade required for commercial electrical work. Or a copper alloy with similar
characteristics. Usually of 98 percent conductivity when annealed,
B. Aluminum conductors as acceptable as electrical grade aluminum.

9.7.2  Components shall be protected against deterioration due to local conditions. Any part of a copper
system that is exposed to direct action of chimney gases or other similar corrosive gases shall be
profected. Aluminum components are nol required ta be protected.

9.73  Metals shall be wsed in combinations that are galvanically compatible.

A. Copper components shali not be installed directly on aluminum roofing, siding, or other aluminum
surfaces,

B.  Aluminum lightning protection components shall not be installed directly on copper roofing
material or other copper surfaces or below the run off of a copper surface.

C. Aluminum Conductors and components shall not be:
a) Embedded in concrete or masonry;
b} Indirect contact with a surface coated with alkaline base paint; or
c) Installed in wet locations, for example save troughs or downspouts.
d) Installed in direct contact with earth

D. Components used for connection of aluminum down conductors to copper or copper-clad
grounding equipment shall provide separation between aluminum and copper materials. These
fittings may be a stainless steet sleeve with internal separation or other comnector that provides
proper separation of aluminutn and copper materials.

9.74  Unless otherwise indicated in this standard, an air terminal shall be provided for each part of a
structure that is likely to be damaged by lightning. Based on the individual design requirements of the
level of protection required.

10. Level 2 Air Terminals Installation Requirements

10.1 Farly Strermer Emission Air Terminals

A. ESE Air Terminals shal] be mounted a1 & height consist with the requirements of Section 9.4.2 ora
minimum of 20" above all projections on the roof. See Figure 10.1.1 for sample mast mounting

SP7218 -G4 General Comment

details.
Figure 10.1.1
(l‘x - -
Sgt— Larly Streamer Bmission Air Early Streamer Emission
[ ; Termin ‘_AurTemlma'l
I - Alumiinu Mast 33°(Tm)
b, 4 Ahuminim mest 20" 0"(Gn} walt aoumt
{ " Wonding Plale cible eomecior |
Cable clamp copper dow conductor
i L o RoOf
! Shoc buse oounted pedestel

Pieh Pkt of poper oot Rasing jljk Svppon Gl wita 34

Bonding, Flate cable
Prg T

?‘: « Copper down Conductor
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*, = Farly Stroaiver Brvissbon Adr Termiog!

i
t 4 207 {m) Telescopic Mast

[ Cable connectar
4«

Figure 10,1.] continued
Wrovenew Early Streamer Emission Air
Terminal

i
fJ *—— 25" (1.6m) Telescopic Man
1

|

10.2  ESE Air Terminals shail be provided in proper quantity and location based on the system design under
the Manufacturer's Standard. See Figure 3.5.1 for Level 2. The recommended number and blacement
of air terminals is based on Heary Bros.” experience and s air terminals and the configuration of those
terminals have not been scientifically proven or guaranteed to have a measurable zone of protection.
Consumers should be aware that the NFFA, in issuing its standard for lightning protection, NFPA 780,
states that the NFPA “does not independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and standards.”

10.3 Conductors shall be securely fastened to roof or structure at intervals not exceeding 307 on center.

104 Additional ESE air terminals shafl be provided in situations where steeples, cupolas, crosses, stacks,
chimneys, etc project above a protected roof area. This requirement applies to ali projections which
could provide a potential upward streamer release. The addition air ferminals shalf be provided
regardless of whether or not the projection is within or outside the area covered by the sysiem design
under the Manufacturer*s Standard. See Figure 10.2.1. The recommended number and placement of
air terminals is based on Heary Bros.* experience and Its air terminals and the configuration of those
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2020 Triennial

Teriminals have not been scientifically proven or guaranteed to have a measurable zone of protection.
Consumers should be aware that the NFPA, in issuing its standard for lightning protection, NFPA 780,
states that the NFPA *does not independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained iit its codes and standards.”

Figure 10.2.1

10.5  BSE Air Terminals shall be provided with 2 minimum of two paths to ground. Cabies shall maintain a
horizontal or downward path to ground to avoid “U” and “V* (down and up) pockets.

10.6  No Bend of a conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than 8 inches nor shall a conductor rise greater than 8”, However Conductors may rise at a rate of
3" per 12” of run. See Figure 10.5.1 and Figure 10.6.1

Figure 10.5.1

i W Radius bend, § incheg
L4 {203 ten) mimimpm
*

90-digree ninimum
NOTE:  Tivaughi raof, vhrough wall ard fee fupe conneerors do st nead 10 somply with this Vequeirim,

Figure 10.6.1
] U D= Yoo Distaoce of eise oquired
) A= 3" (max) Rize
e B 127max) Rn
5 il 1 C=8" (man)

oy

I T
s

ns

Nute: Romp miy be constructed of wood, meal, fiberglass, plastic, PVC o, provided tha construciion & such
et T will be resistant to comosion and rot, The conducior shall be attached er suppon an Tamp as required in
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10.7

10.8

10.9

In situations where multiple gir terminals are required, the perimeter air terminals shall be positioned so
that they are no more than 230° (70m) from the outside edge of the building ner shall be ESE Air
Terminals be spaced iwore than 460° (140m) apart at any time. A cross run cable shall be provided at
intervals of 1000" (305m) When building exceed 200 (610m) in Iength in any direction. See Figure
10.8.1. The recommended number and placement of air terminals is based solely on Heary Bros.* 30
years of experience and its air terminals and the configuration of those terminals have not been
scientifically proven or guaranteed to have a measurable zone of protection. Consumers should be
aware thal the NFPA, in issuing its standard for lightning protection, NFP A 780, siates that the NFPA,
“does not independently test, evaluate or verify the accuracy of any information or the soundness of any
Judgment contained in its codes and standards.”
Down Conductors in situations where multiple ESE Air Tenminals are required shall be spaced a1
intervals no more than 5007 {152m) apart around the perimeter of the structure.

Figure 14.8.1

As 2307 (70m) pasimam
B 4607 (140 ) maximum
C~ 1060" {305m)

Bonding connections shall be made with main size conductor to all rebar, reinforcing rod, structural
steel, interior wall wire mesh, nylon mesh in stucco walls, stc., whether exposed or not, at the upper
and lower extremitics of each down conductor. Care shall be taken to assure that all rebar, reinforcing
rod, structural steel, imterior wall mesh, nylon mesh in stucoo walls ete, whether exposed or not is
electrically continuous or made so. (See Fig. 10.9.1 and Fig 10.9.2).

Figure 10,9, Rebar/ mesh ede.

I8 %, Bonding Clap min | 127
'J < QOtat,

s Main Sizz candustor
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1.
1.1

112

12.

12.1
12.2

12.3

1241
1242
1243

Figure 10,92

. Lightniiog Pratection Ground grid
a——"" (Typical of 2} Sice Section 6

M el

‘ Eerly Streamer
L Emission Air Tenninal |
and Mag :

— N\

!
1
I____ ¥ Rebac/Mesh strichral .E
Sies] Bonding Typical, Fer |
| Section 10.9 5
i

Level 2 Bonding Requirements

Roof tep air handling anits, equipment, or other roof top equipment shall be borded to the system
where the equipment s within 6° {1.8m} of a lightning protection conductor unless.

A. TInherently bonded to the lighining protection system,

Sanitary vents, roof drains, flashings, copings, ete located within 6° (1.8m) of a lightning protection
conductor, shall be bonded via secondary sized conductor to the lightning protection system.
Level 2 Grounding System Requirements
Down Conductors and Grounding

A minimum of two (1) down conductors shall be provided for each ESE Lighting Protection System,

In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 10.8.

A single down conductor shall be permitted to be used where the length of nm does net exceed 65fL
(19m).

M the horizontal length is greater than the vertical length, two (2) down conductors shall be required
and separated a minimum of 10° (3m).

For lengths greater than 65° (19m) two conductors shall be required.

For masts, a single down conductor only shall be required.

if electrically conductive, the mast shall be permitied to be used as the down conductor.
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2020 Triennial

12.7

12.7.1
128

Down Conductors and other conductor where exposed to potential mechanical damage shall be ]
protected against such damage by means of PVC, Fiberglass conduit sleeve, or metal conduit. {Metal

conduit may be used provided the upper and lower poriions are bonded to the down conductor). At ‘
ground level the bottom 8 (2.4m} of exposed down conductor shall be proedected. Sce figure 12.4.1,

Down Conductors may be coursed within the construction of the building provided they are properly
protected. See Figure 12.4.2.

Figume 12.4.1

Main Size Down conducior
PVC or Oidwr Greund Quard

[
=?= oy Grotmd Rod Qamection

|

|

[ S 34" X 10" Ground Rod {typ. of 3}

A= 100 (3 ) Mindswny
B= 2" [0.6m) Minimum
C= ¥ {0.3m) Minitram

Figure 1242

Down Rin Contiuctar
/
—

. BT Roof with Praper Flashing
T
W P
el
N
iy 17 PVC Condutt Minimzvm

N
o
A

/]

——

A

L T
h

s

i
{5.“

For masts that are electrically conductive then the mast shall be permitted to be used as a down
conductor.

If electrically comtinuous, structural steel shail be permitted to be used as the down conductor,
Masonry Anchors used 10 secure the Hghtning protection components shall have & minimum outside
diameter of %’ (6.4mm) and shall be set with care. Holes made to receive the body of the ancher shall
be of correct size, inade with the proper tocls and made in brick, stone or other MASONry 1N,
Fasteners shall not be installed in mortar joints, When anchors are installed the fit shall be tight
against moisture, thus reducing the posyibility of damage due to freezing,
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126

12.19

12.11

12.12

12.13

12.14

12.15

12.16

12.17

12.18

12.19

12.20

Connector Fittings shall be used at all “end to end”, “tee™ or "y splices of lightning conductors, They
shall be attached 50 a8 to withstand a pull test of 200 Ibs, Fittings used for required connections shall
be of bolted, welded, or high compression type and bear the ARL Listing and UL Listing.
Conduetors shall be fastened securely 10 the structure upon which they are placed at intervals not
exceeding 3 fl (im). The fasteners, attached by nails, screws, bolls or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductor or of a material as resistant to
corrosion as that of the conductor. No combination of materials shall be used that forins an electrolytic
couple of such nature that, in the presence of moisture, corrosion is accelerated.
Ground Terminations: A study shall be conducted to engineer a grounding system fo a maximem of
10 ohmis resistance in accordance with IEEE fall of potential ANSHIEEE 141, Recommended Praciice
Jor Electric Power Distribution for Industrial Power Plants, method. The componcats for the
grounding system shall be selected 10 be suitable for the soil conditions and the other side factors such
as cathodic protection.
Ground electrodes shall be of copper-bond steel in sufficient number as to achieve a 10-ohm maximum
resistance to ground, Ground clectrodes shall be installed so that the top of the electrode is a minimum
1" (0.3m) below finished grade minimum and 2’ {0.6m) away from the foundation wall. See Figure
12.4.1
Ground Rod tetminations. The down conductor shall be atlached to the ground rod by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direct burial.
Each down conductor shall ierminate at a ground terminal system. A minimum of 3 ground terminals
shall be provided per down conductor focation, Configured either i a straight line or in delta
formation. Where the ground terminals are spaced a minimum of 10’ (3m) apart, See Figures 12.4.1
and 12.4.2.
Ground terminals located under slabs or in crawl spaces shall be installed as near as practicable to the
outside perimeter of the siructure.
Elecirical system grounding electrodes shall not be used in liew of lightning ground rods. This
provision shall not prohibit the required bending together of grounding electrodes of differem systems.

NOTE 1: For further information, see NFPA 70 National Electric Code, which contains detziled
information on the grounding of elecirical systems.

Ground ring/loop electrode encircling the structure should be provided and in direet contact with the
earth af a depth of not less than 2 ft. The ground ring conductor shall be sized at 2 minimum of that of
the main sized conductor.

Common Grounding. All grounding media in or on a structure shall be interconnected to provide a
common ground potential, This shall include lightning protection, eleciric service, telephone and
antenna system grounds as well as underground metallic piping systems. Such piping systems include
water service, well casings located within 25ft {7.6m) of the structure, underground conduits ( not
already bonded) etc. Main size lightning conductors shall be used for interconnecting these greunding
systems to the lightning protection system.

Commmon Ground Bonding. If eleciric, telephone or other systems are bonded to metallic waier pipe;
only on connection from the lightning protection system to the water pipe system is necessary,
provided thai the water pipe is electrically continuous between all systems. In sitnations where there
are separate services for domestic and fire water entering the building both systems shall be honded to
the lightning protection grounding systern. This may be accomplished via direct connection or through
the ground loop system.

If the horizontal tength is greater than the vertical Jength, two down conductors shall be required and
separated a minimum of 10* (3m).

(a) For lengths preater than 65 {i9m) two conductors shalt be required.
{b) For masts, a single down conductor only shall be required.
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13,
13.1

13.2

13.3

13.4

13.5

136

13.7

(c) If efectrically conductive, the mast shall be permitted to be used as the down conductor.

Level 2 Structural Steel Systems

General. The steel framework of a struciure shall be permitted to be utilized as the main conductor of

a lightning protection system if it is elecirically continuous or is made electrically continuous.

Steel Structure Terminals. Ground terminals shall be connected to approgimatcly every other sieel

colunm around the perimeter of the struciure ai intervals averaging not more than 60 ft (18m).

Connections shall be made near the base of the colurmn, with a surface contact area not less than & sq

inches (5200mm®) or by exothermic welding. Bonding plates shall have bolt pressure cable connectors
and shall be bolied securely to the structural steel framework 5o as to maintain clectrical continuity.
Connecticns to Framework, Conductors shall be connected 1o cleaned areas of the structural steel
framework by the bonding of plates having a surface contact area of not less than 8 sq inches
(3200mm®). The area of attachinent shall be free of paint, grease oil and debris.

Early Streamer Emission Air Terminals shall be permitted to be bonded directly to structural, by means
of direct attachment through mast or by use of two interconnection wires routed throngh roof and
bonded at the top of the structural steel in (he manner described in Section 13.3,

Metal Bodies. Certain metal bodies located outside or inside the structure coniribute to lightaing
hazards because they are grounded or assist in providing a path to ground for tightning currents. Such
metal bodies shall be banded to the lightning protection system in accordance with Section 11,
Concealment in Sicel Reinforced Concrete. Conductors or other components of the lightning
protection system concealed in steel reinforced concrete units shall be connected to the reinforcing
steel. Concealed down conductors shall be connected o vertical reinforcing steel, Roof conductors ar
other concealed horizontal conductor runs shall be connected 1o reinforcing steet and structural sieel at
intervals not exceeding 60t (18m) and at all comers, See Section 10.9.
Down Conductors coursed on or in reinforced concrete columms or on structural steel colimns shall be
connected to the reinforcing steel and/or structural steel member at its upper and lower extremities. In
the case of long vertical members an additional connection shall be made at intervals not exceeding
200 fi (60m). Such commections shall be made using listed clamps or listed bonding plates or by
exothermic welding. The use of PYC conduit or other non-metallic chase does not negate the need for
the interconnections,
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14, Level 3  General Installation Requircments

14.1 An ESE liglitning protection system installation consists of the following interconnected parts see
figure 14.1.1.

One or more ESE air ierminals.

Mast and mounting systems - as required based on level of protection,

Greund system - Single grid to loop conductor system.

Equipotential Bonding.

Transient Voltage Surge Suppression,

o AR T

Frgone 14.1.1

ESE Air Ternhial
e vl
e T e st and Mounting Sysiem

’ BN
- .
A :/,t\

i e
e Iy
A
i
}
b
i

> A

14.2 The number of ESE air tertninals will depend on the system design under the Manufacturer's Standard
based on the area as indicated in Figure 3.5.1 for Level 3 Systems. The recommended number and
placement of air terminals is based sclely on Heary Bros.” 30 years of experience and its air terminals
and the configuration of those terminals have not been scient ifically proven or guarantesd to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFPA 7BG, states that the NEPA, “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

143 Components Tables Figure 14.3.1 and Figure 14.3.2 provide minimum sizes and weights for use in
ESE lighming protection system installation,
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| 144 ESE Air Terminals shall be sufficiently rigid to withstand mechanica) damage. They shall be
canstructed of aluninum, copper, copper alloy, or stainless steel. The main conductive parts of the
ESE air terminal shall have the minimuom dimensions in accordance with Fipures 14.3.1 and Figure
14.3.2,

14.5  ESE Air Terminals Installation: Air terminals and their supports shall be meunted in such a way as to

withstand the lightning currents, electromotive force, corresion and effects of weather, heat, humidity,

snow and wind.

Where an air terminzls or mast is supported by conductive guys, the guys shail be contiected from their

paoints of anchorage to the closest down conductor(s) by a conductor equivalent in size to that of the
down conductor(s).

14.52  The tip of any ESE air terminal shall not be less than 7° (2.1m) above the protecied structures,
including antennas, cooling towers, tanks, roof and msts,

14.53  The ESE air terminals shall be mounted on structires such as flagpole, the top of pylons, lighi
standards or on dedicated supports for structures at certain facilities, such as sports facilities and
stadium, golf courses, public parks, camping sites and racetracks., The ESE unit shall still be mounted
at an elevation as indicated in Section 14.5.2

14.54  Storage areas for flammable and combustible liguids or flammable gases. Structures containing these
matenials shall be grounded, but grounding alone does not constitute sufficient
atmospheric discharges,

14535 Electrical Surge Suppression devices shall be internally redundant and modular, in both surge

suppression efements and fusing in construction for sase of Reld reparability, Manufacturers shall
‘ warranty the modules and fuse for the lifetime of the unit, with a minimum 10

14.5.1

protection against

-year full unit warranty,
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Units shall be mounted as to minimize inductance installation. (Le. As close to equipment ta be
protected or by usc of documented low inductance cabling),
NOTE I: Electrical systams and wtilizarion equlpment within the structure may require further surge
suppiession. Such protection is not part of this standard. NFP4 70, Nativnal Electric Code and
ANSIIEEE C62.41-1991 2 Edition, shail consufted Jor firther information and instatiation
requirenients.
NOTE 2: Hlustrations shown in this standard are those of Heary Brothers Lightning Protection Co.,
Inc. (HBLP) and its division Lightning Preventor of America (LPA). HBLP and LFA do noy
manufacture or warrunty surge profection devices. Warranties required of this standard shal) be the
responsibility of the surge protection device manufacturer,
146 General, In determining the necessity of bondin
foliowing factors shall be considered:

A. Bonding is required only if there is a likely to be a side flash
and other grounding medium.

B. The influence of 2 non-grounded metal body, such as metal window frame in a non-
medium, is limited to its effectiveness as & short ciremit conductor if a side flash occ
not necessarily require bonding to the lightning protection system.

C. Bonding distance requirements depend on the technicai evaluation of the number of down conductors
and their Jocation, the interconnection of ather grounded systems, the proximity of grounded metal
bodies to the down conductors and the flashover medinm, (Air or solid materials),

D. Metal bodies located in a stcel frame structure shall be penmitied o be inherently bonded through
constraction and further bonding shall not be required,

E. Metal antenna masts or supports located on a protected structure shall be bonded 1o the lightning
protection system wsing main size conductors and listed fittings. The height of the air terminal shall
still maintain the minimum projection above these objects as specified in section 14.5.2 md the object
shall be bonded to the lightning protection system by means of main sized conductor.

15, Level 3 Components
15.1

i a metal body 1o a lightning protection systent, the
between the lightning Protection system

conductive
urs therefore, does

A lightning protection system shall be made of components that are resistant to corrosion ar shall be
acceptably protected against corrosion. The following materials are acceptable:

A. Copper of the grade required for commercial electrical work. Or a copper alloy with similar

characieristics. Usually of 98 percent conductivity when annealed.

B. Aluminum conductors as acceptable as clectrical grade aluminum.

15.1.1  Components shall he protected apainst deterioration due to local conditions, Any part of a copper
system that is exposed to direct action of chimney gases or other similar comosive gases shall be
protected. Aluminum components are not required to be protected,

152 Meals shall be used in combinations that are galvanically compatible.

A, Copper components shall not be installed directly on aluminum roofing,

aluminum.

B. Aluminum lightning protection components shall not be instalted directly on copper roofing

material or other copper surfaces or below the Tun off of a copper surface.

C.  Aluminum conductors and components shall not be embedded in concreie or masonry;

a) In direct contact with a surface coated with alkaline base paint; or instatled in wet locations
for cxample eave troughs or downspouts,
b} Insialled in direct contact with earth,

siding, or other

H

¢) Components used for connection of aluminum down conductors to copper or copper-bond
grounding equipment shall provide separation between aluminum and copper materials,
These fitting may be a stainless steel sleeve with internal scparation or other eonnector that
provides proper separation of atrminum and copper materials.

36
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1521 Unless otherwise indicated in this standard, an air terminals sh

all be provided for each part of 3
structere that (s likely to be damaged by lighining. Based on the individual design requirements of the
level of protection required.

16.  Level 3  Air Terminal Installation Requirements

16.1 Early Streamer Emission Air Terminals

16.1.1  ESE Air Terminals shall be moynted at a height consistent with
minimum of 7’ (2.1m) above all projections on the roof, See Fj
details and figure 16.1.2 for installation diagram.

SP7218 -G4 General Comment

the reguirements of Section 14.5.2 or 2
gure 16.1.1 for sample mast mounting

Figure 16.1.1

St Fipee |
A2 % "";%?1;
| Dirnenzinns
58" ¥ 6Y1.8m)
Adueninain Mast

|
f Fige 16.1.) {Conlimucd)

+— 58" x 6(1.5m) |
Adumimum Mas (

: |
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Figure 16,1.2

-+

Roof Mounzed 88E

See Section 1442
for proper muasy

) l height

SP7218 -G4 General Comment

| B = Dowy Conductar
[ S 8ot Section 17 for

o

b

Crounding Syssem See

. ,,,_/—J'/”‘" Section 17 for pequirennents

16.1.2  ESE Air Terminals shall be provided in proper quantity and locaiion bascd on the system design under

the Manufacturer’s Standard. See Figure 3.5.1 and for Leve] 3 Systems. The recommended number

and placement of air terminals s based on Heary Bros.” experience and its air terminals and the

configuration of those tarminals have not been scientifically proven or guaranieed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFPA 780, states that the NFPA “does not independently test, evaluate or verify
the accuracy of any information or the sounidness of any judgment contained in its codes and
standards.”
16.1.3  Conductors shall be securely fastened to roof or structure at ntervals not exceeding 3° (1m) on center.
16.1.4  The ESE Air Terminals shall be provided with a minimum of one path to ground, (Se¢ Section 17 for
additional requirements) Cables shall naintain a horizontal or downward path 1o ground to aveid “Un
and *V* (down and up) pockets. See Figure 16.1.4
16.1.5  No bend of a conductor shall form an included angle of less than 90 degrees or have a radivs of bend

less than 8 inches nor shall a conductor rise greater than 8”. However Conductors may raise 4 rate of
3" per 12” of run. See Figure 16.1.3 and Figure 16.1.4

Fieure 16.1,3

N

\ R~ Radioz bend, 8 inches
i rw ; E AT (203 mes) minbhun

“
T I
= -]

Q0-degrer minisuin
NOTE:  Through roof, through wall and ree bipe conmertars do ne need 1o Cnmply Wit i requivement,
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16.1.6

16.1.7

16.1.8

162
16.2.1

16.2.2

17.
17.1

17.2

Figure 16.1.4

D= Tou! Distanes of rise required,
A~ 3" [max) Rise

B 127{rax)} Buon

C= 8" {raax)

Node: Ruenp oy b construeted of wood,smetnl, foerghiss plastic, PVC: ot provided the construction s suct
Hhaat H Wil be reststant to eorrasion amd rot. The pondwctor shall be dittached ov support on ramp a pegwived in
Seetion I8 R

In situations where multiple air terminals are required, air terminals shall be positioned so that they are
no more than 1507 (45m) from the outside edge of the build ing nor shall they be more than 300’ (90my)
apart. The recommended number and placement of air terminals s based on Heary Bros.’ experience
and its air terminals and the confipuration of those ferminals have not been soientifically proven or
guarantesd to have a measurable zone of protection. Consemers should be aware thai the NEPA, in
issuing its standard for lightning protection, NFPA, 780, siates that the NFPA “does not independently

test, evaluate or verify the accuracy of any information or the soundness of any judgment contained in
its codes and standards,”

Down Conductors in situations where muliipie ESE Air Terminals are required shall be instafled in
accordance with Section 17.

Bonding connections shall be made to all rebar, reinforcing rod, structural steel ete. at the wpper on
lewer extremities of the down conductor. See Figure 16.18.

Figure 16,18

!ir_-—- Rebar! mesh ete,

A% Bonding Clap min 1 172"
I'ggu'f'f conieel.
I

1
35
lﬂ-_ ;"( Main Size cooductor
s,
Xy

Reof Top Bending Requitements;

Roof top air handling units, equipment, or other roof top equipment shall be bonded to the sysiem
whet¢ the equipment is within 6° (1.8m) of a lightming protection conductor unless the equipment is
inherently connected to the ground system through direct bond or common band,

Sanitary vents, roof drains, fashings, gutters, copings etc. Located within 6° (1.8m} of the lightning
protection system, shail be bonded via a secondary sized conductor 1o the system unless the equipment
is inherently bonded to the lighining protection system.

Level3  Grounding System Requirements

A minimum of two (2) down conductors shall be provided for each ESE Lightning Protection Sysiem.
In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 16.1.7.

A single down conductor shall be permitted to be used where the Fength of run does not exceed 656
{19m),

3o
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173 Ifthe horizental length is greater than the vertical length, two down conductors shall be required and |
separated a minimurm of 10" 3m).
174 For lengths greater than 65° (19m) two conductors shall be requtired.
17.5  For masts, a single down conductor only shal! be required.
176 If electrically conductive, the mast shall be permitted to be used as the down conductor. |
17.7 Down Conductors and oiher conductor where exposed to potential mechanical damage shali be
protected against such damage by means of PVC, fiberglass conduit sleeve, or metal conduit. (Metal ‘
conduit may be used provided the upper and lower portions are bonded 1o the down conductor). At
ground level the botlom §' (2.4m) of exposed down conductor shal} be protected. See Figure 17.8.1
17.8  Down Conductors may be coursed within the construction of the building provided they are properly
protected. See Figure 17.8.3.

Figure 17.8.]

tviain Sive Down condicior
PV or Other Greund Guard
F*
= __:__.‘———— Ground Rod Connection

I £
| b 54" % §" Ground Rod [ryp. of 3)
i I
| i

A= $" (3 m) Minimum ‘
B~ 2" [06m) Miniawm
C= 1” (0.3in} Minkmsum ‘

Figwre 17.8.3 " Dowm Run Conducas

-

//

S Ruwof with Proper ¥lashing

LTy

S 1" PV Conduit Minimum

S ol
£

.i ;'7' . peemee T Gremd system

179 For masts that are electrically conductive then the mast shall be permitted o be used as a down
conductor,

17.10  If electrically continuous, structural steet shall be permitted to be used as the down conductor.

40
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17.11

17.12

17.13

17.14

17.15

17.16

17.17

17.18

17.1%

17.20

17.21

Masonry Anchors used 0 secure the lightning provection components shall have a minimum outside
diameter of % in. (6.4rum) and shall be set with care. Holes made to receive the body of the anchor
shall be of correct size, made with the proper tools and made in brick, stone or other masonry unit.
Fasteners shall not be installed in mortar joints, When anchors are installed, the fit shall be tight
against moisture, thus reducing the possibility of damage due to freezing.
Conrector Fitiings shall be used at all “end to end”, “tee”, or ¥y» splices of lightning conductars, They
shall be attached so as to withstand a pull test of 206 Ib. Fittings used for required connections shall be
of bolted, welded or high compression type and bear the ARL Listing and UL Listing,
Conductors shall be fastened securely to the structure upon which they are placed at intervals not
exceeding 3 ft {Im). The fasteners, attached by nails, screws, bolts or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductar or of & material as resistant to
corrosion as that of the conductor, No combination ef components shall be used that forms an
electrolytic couple of such natre that in the presence of meisture, corrosion is accelerated,
Ground Terminations: A study shall be conducted to engineer a grounding system 10 a maximum of 25
ahms resistance in accordance with [EEE fall of poicntial ANSI/IEEE 141, Recommended Practice for
Eleciric Power Disiribution for Industrial Power Plants, method, The components for the grounding
system shall be selected to be suitable for the soil conditions and the other side factors such as cathodic
protection.
Ground electrodes shall be of copper-bond steel or copper plate in sufficient number as to achieve a 25
ohm maximum resistance 1o ground. Ground electrodes shall be installed so fhat the top of the
electrode is a minimum 17 (0.3m) below finished grade miimum and 2* (0.6m) away from Lhe
foundation wall. See Figure 17.8.1.
Ground Rod Terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing, Clamps shall be suitable for direct burial.
Each down conductor shall terminate at a ground terminal gystem. A minimum of 3 ground terminals
shall be provided per down conductor location, Configures in a straight fine. Where the ground
terminals are spaced a minimum of 8' (3m) apart. Ses Figure 17.8.1.
Ground terminals located under slabs or in crawl spaces shall be instalfed as near as practicable to the
ouiside perimeter of the structure.
Electrical system grounding electrodes shall not be used in lieu of lighting ground rods. This
provision shall not prohibit the required bonding together of grounding electrodes of different systems.
NOTE I: For further informaiion, see NFPA 70National Electric Code, which contains detailed
information on the grounding of elecrvical systems.
Common Grounding. All grounding media in or on a structure shall be interconnected to provide 2
comumon ground potentiat, This shall include lightning protection, electric service, telephone and
antenna system grounds as well as underground metallic piping systems. Such piping systems include
water service, well casings located within 25 fi (7.6m} of the structure, underground condnits {not
already bonded) cte. Main size lightning conductors shall be used for interconnecting these grounding
systems Lo the lightning protection system,
Common Ground Bonding. If electric, telephene or other systems are bonded to metallic water pipe;
only one connection from the lightning protection system to the water pipe sysiem is necessary,
provided that the water pipe is electrically continucus between all sysiems. In situations where there
are sepatate services for domestic and fire water entering the building both systems shall be bonded to

the lightning protection grounding sysiem. This may be accomplished via direct connection or throngh
the ground loop system,

41

2020 Triennial

Special Occupancy

Page: 49

General_SKM_45819052811550_49.png

7218_G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7218 -G4 General Comment

18.
18.]

18.2

18.3

18.4

Level 3 Structural Steel Systems
General. The steel framework of a structure shall be permitled {o be utilized as the main conductor of
a lightning protection system if it is electrically continuous or is made electrically continuous.
Steel Structure Terminals. Ground terminals shall be connected 1o approximately every ather steal
column areund the perimeter of the structure at intervals averaging not more than 60ft (18m).
Connections shall be made near the base of the column, with 2 surface contact area not less than 8 sq
inches (5200mm?) or by exothermic welding. Bonding plates shall have bolt pressure cable connectors
and shall be bolied securely o the structural stee! framework so as to maintain electrical continuity
Connections to Framework. Conductors shall be connected to cleaned areas of the structura] steel
framework by the bonding of plates having a surface contact area of nol Jess than 8 sq inches
(5200mm?). The area of attachment shall be free of paint, grease, oil, and debris.
Early Streamer Emission Air Terminals shall be permitied to be bonded directly to structural, by means
of direct attachment through mast or by use of two interconnection wires rogted through roof and
bonded at the top of the structurai steel in lhe manner described in Section 18.3.
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April 29%, 2019

Heary Bros Lightning Protection Co Inc
11291 Moore Rd
Springville, NY 14141

To Whom It May Concern:

During the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., we have found your commitment to developing quality products
for your customers as paramaunt. Induded in that commitment would be the
successful tine of the Eady Streamer Ughtning Protection Equipment.

Your dedication has allowed us to establish a comprehensive and cost-effective
insurance pregram for your companles. Because of your dedication, we have been
able to secure 11 milllion doliars of Liability Iimits. This includes coverage for damage
from direct lightning strikes to the structure of any buildings. Please see enclosed
America Cestificate of Guarantee as additional evidence,

In addition, claims activity has been negligible and we, as your broket, the The
Travelers Insurance Company, as your carrier, appreciate your attention to
workplaca safety and products liability quality control efforts, In today’s highly
competitive world, this is critical.

Without a doubt, your company was built around a commitment to give customers
the preducts they need and confidence b our abllity to meet or exceed expectations.
We encourage your efforts and with you continued success.
Sincerely,
Gt A POt
imothy M. wroblewski
Vioe President

TW/lam

Property & Casualty * Employee Benefits « Personal Risk + Retirement Consulting
The US| ONE Advantage*
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April 24, 2015

Heary Bros Lightning Pretection Co Inc
11291 Moore Rd
Springviite, NY 14141

Te Whom It May Concern:

During the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., we have found your commitment to developing quality
products for your customers as paramount. Included in that commitment
would be the successful line of the Early Streamer Lightning Protection
Eguipment,

Your dedication has allowed us to establish a comprehensive and cost-
effective insurance program for your companies. Because of your dedication,
we have been able to secure 11 million dollars of Liabillty limits. This
includes coverage for damage from direct lightning strikes to the structure of
any bulldings., Please see enclosed America Certificate of Guarantee as
additional evidence,

In addition, claims activity has been negligible and we, as your broker, the
The Travelers Insurance Company, as your carrier, appreciate your attention
to workplace safety and products liability quaslity contrel efforts, In today’s
highly competitive world, this is critical.

Without a doubt, your company was built around a commitment to give
customers the products they need and confidence in our ability to meet or
exceed expectations. We encourage your efforts and with you continued
success,

Sincerel

/" Timothy M. Wroblewski

Vice President

TW/lam

Fiest Niagara Risk Managemenl, [nc.
726 1xchange Street, Suite 900 © Buffalo, NY 14210
Phone: 710-819-5500 « Tol' Free: BUG-854-9121 » Fax: 716 B19-5140
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O Preventor System Installations In Florida

(&)

®

E ProjectName Address City State

(2] 7000 Williams Island Building Adventura FL
Florida Hospital Altamonte Office Altamonte Springs  FL
Turner Agriculture Center and Arcadia FL
Extension Office
Marriott - Aventura Hotel Aventura FL
Alliant Food Service Boca Raton FL
Boca Museum Boca Raton FL
Boca Raton Condos Boca Raton FL
Caterpillar C-2 Expansion Boca Raton FL
Sears Store Glades Road Boca Raton FL
TAG (The Answer Group) Main Boca Raton FL
Building
TAG Main Building East Boca Raton FL
Emissions Building
The Palo Club of Baca Raton Boca Raton FL
Bealls Corp Headquarters Bradenton FL
Paul Azinger Residence Bradenton FL
5t. Stephens School Bradenton FL
Tara Preserve Golf Clubhouse Bradenmton FL
Taesday, April 08, 2003 " Pagelofl?
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e

8 ProjeciName - Address City State

< Suntree Elementary and Chiller Brevard Co FL

2 Building

E Florida Welcome Center Campbelton FL

&
Advanced Elastomers Cantonement FL
Cape Canaveral AY Station Patrick Cape Canaveral FL
AFB Cape Arrays
Cape Canaverai Station Patrick Air Force Ba Cape Canaveral FL
Satellite Assembly Bldg Cape Cape Canaveral FL
Canaveral
Kreiseder Residence Casey Key FL
Silverstein Residence Casey Key FL
Florida Hospital Celebration FL
Clyde Dyal Water Treatment Plant Christmas FL
Citrus Springs Utilities 1360 N. Citrus Spri  Citrus Springs FL
Baystreet Plaza @ International Clearwater FL
Mall
Capitot One Phase IV Clearwater FL
Catile Tower Clearwater FL
Church of Scientology Sandcastle Clearwater FL
Addition
Crescent Beach Club Clearwater F1L
Crescent Beach Club Clearwater FL
General Services Bldg Clearwater FL
Tuesday, Aprit 08, 2003 o N Page2 of17
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ProjectiName Address City State
Pinellas County Utilities Clearwater FL
Ruth Eckerd Hall Clearwater FL
Ruth Eckerd Hall - CEP Addition Clearwater FL
St. Cecelia Intraparochial School Clearwater FL
The Sirata Beach Resort Clearwater FL
The Tides@ Feather Sound Clearwater FL
Worthington Square Apartments Clearwater FL
City of Coconut Creek - Council Coconut Creek FL
Ruilding

City of Coconut Creek - Motor Coconut Creek FL
Pool Building

Caoconut Creek Public Safety Coconut Creek FL
Sabal Pines - Ball Field #2 Coconut Creek FL
Sabal Pines - Elementary School Coconut Creek FL
Sabal Pines - Hockey Rink Cocoont Creek FL
'‘Sabal Pines - Maintenance Fagility Coconut Creek FL
Sabal Pines - Pines Pavilion Coconut Creek FL
Sabal Pines - Soceer Field #1 Coconut Creek FL
Body of Christ Family Life Center College FL
Stone/Bag Paper Container Facility Hwy 29 & Becks La Contonement FL
Tuesday, April 08,2003 Paged of 17
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ProjectName ___Address City State
Alahamra Tower Caoral Gables FL
The Alhambra Hotel/Office 50 Alhambra Circle Coral Gables FL
University of Miami Intra Mural Coral Gables FL
Fields

Sheik Island Horse Farm Dade City FL
BCC Building 27/ New Child Davie FL
Develop. CTR

BCC Student Services Building Davie FL
Nova Southeastern College Parking Davie FL
Garage

Phil Smith Toyota Davie FL
Rolling Hills Golf and Coustry Club Davie FL
Daytona Aute Dealers Exchange Daytona Beach FL
Daytona Marriott Hotel 100 N Atlantic Ave Daytona Beach FL
Deerfield Beach Grand Hilton 100 Fairway Drive  Deerfield Beach FL
Granadz Royale Hotel 902 8. E. 20th Ave. Deerfield Beach FL
Deltona Lake Track "A" Diamond Street Deltona FL
Deltonz WWTP Saxton & Agatha  Deltona FL
Deltona WWTP Lombardy Ctr Deltona FL
Deliona WWTP Cortland Blvd Deltona FL
Deltona WWTP Fisher Drive Deltona FL
Tuesday, Apsil 08, 2003 - Pagedof 17
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ProjectName Address City State
Well # 2 & High Service Pump Unit 21 Sagmore Dr  Diettona FL
Silver Beach Condominiem Destin Beach FL
Guardian Angel School Dunedin FL
Our Lady of Lourdes Dunedin FL

Burdimes Dept. Store

Fort Lauderdale FL

Marriott - Ft Pierce Travel Pleza  Florida Twmpike Mi Ft Pierce FL
Granada Royale Hotel 1101 8.E. 17th Stree Ft, Lauderdale FL
Riverside Hotel Ft. Lauderdale FL
McGregor Point Hotel Ft., Myoers FL
Raymond Building Products Ft. Myers FL
Raymond Building Supply Rack FT. Myers FL
Storape

Raymond Building Supply FT. Myers FL
Warehouse Building

Palm Court Yacht Club Ft. Walton Beach  FL
Holy Faith Church 700 N.W.39%th Roa Gainesville FL
Main Library on SR-26 Across fro Gaingsville FIL.
Nardstrom Distribution Center Gainesville FL
UF Hotel and Conference Center Gainesville FL.
Union Street Station Gainesville FL
Tuesday, April 08, 2003 - Page 5 of 17
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ProjectName Address City State
Jack Sawyer 608 Fairpoint Drive  Gulf Breeze FL
Palmento General Hospital W, 20th & W. 68th Hialeah FL
Aqua Penn Water Co. High Springs FL
City of Holmes Beach Baseball 5901 Marina Drive Holmes Beach FL
Field

North Lake Elementary Indian River FL
Sehastian Highlands WTP 1001 Prineville Res Indian River City  FL
Richard Herrmann IT Residence 405 15th Ave Indian Rocks Beach F1,
Florida Power/Light Co Martin State Road 710 Indiantown FL
Combined Cycle # 3,4

Martin Plant Combined Cycle 3 & 4 Indianiown FL
Allbritton Communications 7025 AC Skinner Pk Jacksonville FL
Berlanan Plaza Jacksonville FL
Cathedral Terrace Jacksonville FL
Cathedral Towers Jacksoaville FL
Cathedral Townhouses Jacksonville FL
Cypress Village Apartments 4600 Middieton Par Jacksonville FL
Sears Logistics Center Jacksonville FL
The Pointe Fupiter FL
The Phoenix @) Peachtree Kennesaw FL
Tuesday, Apdl 08, 2003 - T Page G of 17
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SP7218 -G4 General Comment

ProjectName Address City State
Dolphin Hotel - Epeot Center 1500 Epcot Resort  Lake Buena Vista  FL
Dolphin/Swan Hotel Causeway & 1500 Epcot Resort  Lake Buena Vista  FL
Grotto

Royal Plaza Hotel 1905 Preview Blvd Lake Buena Vista  FL
Swan Hotel - Epcot Center 1500 Epcot Resort  Lake Buena Vista  FL
Westgate Lakes Sales Center Lake Buena Vista  FL
Columbia Correctional Institution Lake City FL
Marriott - Lake Worth Travel Plaza Florida Turnpike Mi Lake Worth FL
Publix Deli Plant PQ Box 407 Lakeland FL
RMC Ewell Corp Lakeland FL
FCCI Insurance (Group Lakewood Ranch  FL
US Post Office - Land O Lakes Land O Lalces FL
Central Catholic High School Lecanto FL
Citrus Co. Landfill Lecanto FL
8t, Stalastic Church Lecanto FL
FDOT District 5 Leesburg EFL
Lehigh Post Office Lehigh FL
Ben Price Residence Guif of Mexico Driv Longboat Key FL
James Gradner Residence Longboat Key FL
Tuesday, April 08, 2003 Page 7 of 17
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2020 Triennial

ProjectName Address City State
Sea Place Condominium Complex 1945 Gulf of Mexic Longboat Key FL
M1 & M2
Wagner Residence 5940 Gulf of Mexic Longboat Key FL
Albert Whitted Expansion Longwood FL
L.owell Correctional Institation Lowelts FL
St. Timothy's Catholic Church Lutz FL
Marco [sland Pump Station RTE 951 Marco Island FL
South Fork High Schaol Martin Co.. FL
Brevard Educational Facility Melborne FL
Eau Gellie High School Melborne FL
Gymnasiom & Auditorinm
Brickell Station Towers 30 S.W. 8th Street  Miami FL
Doral Concourse Miami FL
La Tour Condo Miami FL
Lincoln Financial Center 701 Brickell Ave.  Miami FL
Marriott - Snapper Creek Travel  Florida Tumpike Mi Miami FL
Plaza
Metropolitan Sun Bank 777 Brickell Ave  Miami
Porta Viia Miami FL
Pro-Player Stadium Miami FL
Sienna Miami FL
Pagc 8of 17
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Address City

SP7218 -G4 General Comment

ProjectName State
Softel Hotel 5800 Blue Lagcon  Miami Fl
Telemundo Networf Miami FL
Tequesta Condomininm 808 Bricknell Key D Miami FL
Three Tequesta Point Miami FL
University of Miami Hecht Athletic Miami FL
Center

University of Miami Knight Miami FL
Baseball Stadium & Foot

Tniversity of Miami Schiff Tennis Miami FL
Ctr & Hecht Ath

Loews Hotel & Convention Center Miami Beach FL
Portofino Tower Miami Beach FL
Sandy Park Health Care Center Miami Beach FL
US Naval Air Station Bldg 1406 & Whiting Field South Mitton FL
1424

Mulberry Post Office Mutberry FL
Morth Port St. Lucie WTP Gulf Port Terrace N, Port St. Lucie  FL
Collier Residence Naples L
Gerry Residence 3400 Gordon Drive Naples FL
HorseCreek Properties Coflier Maples FL
Equestrian Facility

Horsecreck Properties Collier Daniels Road Naples FL
Equestrian Facility
Naples Cay Seapointe Condo 10 Seagate Drive  Maples FL
Tueaday, April 08, 2003 Page 9 of 17
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SP7218 -G4 General Comment

ProjectName Address City State
Royal Poinciana Country Chib Goodlette Rd Naples FL
The Savoy Condo 4041 Gulf Shore Blv Naples FL
Biazer Residence Navarre FL
Caribbean Resort Condo Navarre Beach FL

The Fountatans Condominium

New Smyrma Beach FL

Implaat Fanovations Inc. North Palm Beach  FL
King Plastics Inc. North Port FL
Bishop Larkin Pastoral Center Oth Avenue North St. Petersburg FL
Lowell Cofrectional Facility Water Ocala FL
Tower

Marion Oaks Water TRT Filant 14170 8. W, 39th Av Ocala FL
Marrictt - Turkey Travel Plaza Florida Tumpike Mi Ocee FL,
Marriott - Ft Drum Travel Plaza Florida Tumpike Mi Okeechobee ¥,
BIC Manufacturing Plant(TT) Oldspar FL
Myexlake

Florida Hospital East Orlando Orlando FL
Florida Hospital Orlando Orlando FL
Martin Marietta Conflow Area Site  Kirtland Road Orlando FL
Orlando Uhilities Cammission Orlando FL.
Power Plant

St. Johns Rive Water Management Palatka FL
Tuesdsy, April 08, 2003 - Page 10 of 17
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ProjectName Address Gty State
St. Johns River Waste Management Palatka FL
District Office

SWA Tipping Floor Building Palm Beach FL
The Diplomat Hotel - Main Building Palm Beach FL
SWA West Central Tipping Fioor Pali Beach Cu FL.
George Young United Methodist Palm Harbor FL
St. Mark Viilage Rie 19 Palm Harbor FL
William E. Dunn Water Palm Harbor FL
Reclamaiion Facility

Riviera Dunes Marina Palmetto FL
St. Andrews Condo Panama City FL

Hidden Dunes Condominium

Punama City Beach FL

Landmark Holiday Beach Resori Puvama City Beach FL
The Summit Resort Thomas Drive Panama Ciiy Beachk FL
Camp-O-Pines Pensacola Christian Pansaccla FL
Coilege

Ellysom Induskriai Park Ellyson Field Praj  Pensacola FL
Gebman Sciences 8780 Fly Road Pensacoia FL
Georpge Estes Residence Pensacols FL
Girls Parking Garage -Pensacoln Pensacola FL
Chrisiian College

H-6 Academic Building Pensacoia FL
Tuesday, April 08, 2803 Fags 11017
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2020 Triennial

ProjectName Address City State
MecKeiizde Building- Peasacola Pensacola FL
Christian College

Phoenix 10 Condominium Pensacola FL
University of West FL. Admin. Pensacola FL
Buiiding

University of West FL Classroom Pensacola FL
Building

Sabine Yach & Racquet Club 330 Fori Pickens Rd Peusacola Beach  FL
Eden Condominivm Peridido Key FL
§t. Clemenis Catholic Church Plant City FL
American Heritage Fine Aris Plantation FL
Building

Crossroads 4 Plantation FL
Motorola Plantation FL
Matorola Inc. Plantation FL
Spa Allaniis Pompano FL
Ligi Tool Pompano Beach FL
Marrioll - Pompano Travel Plava  Florida Tumpike Mi Pompano Beach FL
Charlotie County Public Works Porl Chariolie FL
Dr. Eugene Gregosh Residence Port Charlolic FL
East Port Environmental Services Part Charlotte FL
Peace River WTP Kings Hwy Port Charloite FL
Tuesday, Apiit 08, 2003 T Page 120 (7
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2020 Triennial

PraojectName Address City State
Peace River WIP Intake Structurs Port Charlatte FL
Port Malabar WTP Port Malbar FL
Bishop Larkin School Port Richey FL
Charlotte County Sheriff’s Metro Pkwy Punts Gorda FL
Administration
Chateau Towers Gulfport Blvd S. Pasadena FL
Espirtu Santo Catholic School Safety Harbor FL
The Shipley Residence Sanpibel Island FL
Baker Electronios Sarasota FL
C'A' D' Zan John't Mable Rigling Sarasota FL
Home
Davis Residence Sarasota FL
Ed Windemuller Residence Saddle Oaks Estales Sarasota FL
Ken Miller Barn Sarasata FL
Lincoln Properties/ NBD Bank 240 N Washington ~ Sarasota FL
Building
Marina Towers Condomininm Sarasota FL
Meridian (@ The Oaks Building III Sarasota FL
Sarasota Herald Tribune Sarasota FL
Scott Sign Systems Sarasota FL
Scott Signs Phase O Sarasota FL
Page 13 of 17
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SP7218 -G4 General Comment

2020 Triennial

ProjectName Address City State
Sun Hydraulics Inc. Sarasota FL
The Phoenix Condo Gaolden Gate Point  Sarasota FL
The Radisson Hotel Lido Beach Ben Franklin Drive Sarasota FL
The Renaissance Sarasota FL
Sebastian WIP Filbert Street Sebastian FL
Lake Jeckson Post Office Sebring FL
St. Cloud High School St Cloud FL
Casa Monica Hotel St. Augustine FL
St. Augustine Shores 771 Alahambra St. Augustine FL
Marriott - Canoe Creek Travel Florida Tumpike Mi St. Cloud FL
Plaza

School "C" Oscevla Co. School St. Clond FL
District

Incarnation Church St. Petersburg FL
Jabil Circuit Inc. 10800 Roosevelt Blv St. Petersburg FL
Midcore Parking Garage St. Petersburg FL
San Seair Condominivms St. Petersburg FL
St. Marks Family Life Center PO Box 43022 St. Petersburg FL
‘Wheelbrator Corp St. Petersburg FL
SECQ Office Building Sumterville FL
Tuesday, Apil D8, 2003 Page 14 of 17
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SP7218 -G4 General Comment

2020 Triennial

ProjectMName Address . City State :
Capital Ore Building One §745 Henderson Ro  Tampa FL
Capital One Phase 1T Building 2 8745 Henderson Ro  Tampa FL
Renaissance

Capital One Phase IT Parking 8745 Henderscn Ro  Tampa FL
Garage

Capital One Phase [T Parking 8745 Henderson Ro  Tarnpa FL
Garage

Capital One Phese IV Flagpole 8745 Henderson Ro  Tampa FL
Capital One Softball Field 8745 Henderson Ro  Tampa FL
Capital One Tai Chi Building 8745 Henderson Re Tampa FL
Florida Aquarium Tampa FL
Gateway Post Office Tampa FL
Group Tech Tampa FL
Lee Moffit Cancer Center Parking Tampa FL
Garage

Marriott -Tampa Tampa FL
Muvico 18002 Richmond Pa Tampa FL
Myrtle Oaks Tampa FL
Notre Dame High School Tampa FL
Seaboard Waste Water TRT Plant  §234 Causeway Blv Tampa FL
St. Mary's Episcopal Day School Tampa EL
St, Pete Catholic High School Tampa FL
Tuesday, April 08, 2003 T Page 15 0f 17
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SP7218 -G4 General Comment

ProjectName ] Address City State
Tampa Bay Water Groundwater Tampa FL
Clear Well Tank

Tampa Bay Water Surface Tampa FL
Tampa Juvenile Detention Center Tampa FL
The Garrison Condo Tampa FL
The Sorelle Residence Tampa FL
Westshore Plaza Phase TIT Tamapa FL
Expansion

City of Titusville Blue Heron WRF Titusville FL
City of Titusville Blue Heron WRF Titusyille FL
Reliant Fnergy Corp, Maintesance Titugville TI.
Instrumentation BB

Reliant Energy Corporation Intake  Highway US 1 Titusville FL
Structure

Sipprelle Residence Ussepa Island L
Meridian @ The Oaks Venice FL
Woodmere Clubhouse Venice FL
Our Lady of the Rosary-Baflfield 21010 S.R. 54 West Land OLakes FL
Our Lady of the Rosary-Flagpole 21010 S.R. 54 West Land O'Lakes FL
SWA (CMRF) West Palm Beach  FL
Marriott - Okahumpka Travel Plaza Florida Tumpike Mi Wildwood FL
Florida Hospital Winter Park FL
Tuesday, Aprl 08, 2003  Pame léoflT
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2020 Triennial

Preventor 2005 Installations

(Government)

Project Name Address City State

Kodiak Building (SCAT) Mobile Kodiak AK

Structure on Rails

Huntsville Public Safety Complex Huntsviile AL

New Pheenix City Hall Package Street Phoenix AZ

Phoenix Central Library Phoenix AZ

Los Angeles Federal Bldg. GSA 255 E. Tempie Los Angeles CA
Strect

GSA Oakland Federal Building Qakland CA

California Federal Service Center 1515 Walnut Grove Rosemead CA
Avenue

V_A, Medical Center San Diego CA

FBI Center New 9 Story Office Washington DC

Bldg

Florida Welcome Center Canmmpbelton FL

Cape Canavera] AF Station Cape Canaveral FL

Patrick AFB Cape Arrays

Cape Canaveral Station Patrick Air Force  Cape Canaveral FL
Base

Satellite Assembly Bldg Cape Cape Canaveral FL

Canaveral

General Services Bldg Clearwater FL

City of Cocomut Creek - Council Coconut Creek FL

Building

City of Coconut Creek - Motor Coconut Cresk FL

Pool Building

Tusstay, April 08, 2003 Page L of§
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Project Name Address City State

Couonut Creek Public Safety Coconut Creek FL

Marriott - Ft Pierce Travel Plaza  Florida Tempike Ft Pierce FL
Mile Mkr 144

City of Holmes Beach Baseball 5901 Marina Drive Hoilmes Beach FL

Field

Marriott - Lake Worth Travel Plaza Florida Turnpike Lake Worth FL
Mile Mrk. 94

US Post Office - Land O Lakes Land O Lakes FL

FDOT District 5 I eesburg FL

Marriott - Snapper Creak Travel Florida Turnpike = Miami FL

Plaza Mile Mkr 19

US Naval Air Station Bldg 1406 & Whiting Field South Milton FL

1424 & North Tower

Mulberry Post Office Mulberry FL

Marriott - Turkey Travel Plaza Florida Turnpike  Oces FL
Mile Mkr 263

Marriott - Ft Drum Fravel Plaza Florida Turnpike Gkeechobes FL
Mile Mkr 184

St. Johns Rive Water Management Palatka FL

Marriott - Pompano Travel Plaza  Florida Turnpike  Pompano Beach FL
Mile Mrk 63

East Port Environmental Services Port Charlotte FL

Charlotte County Sheriff's Metro Phwy Pusta Gorda FL

Marriott - Canoe Creek Travel Florida Turnpike 8t Cloud FL

Plaza Mile Mrk 229

Gateway Post Office Tampa FL

Marriott - Okabumpka Travel Florida Turnpike ~ Wildwood FL

Plaza Mile Mrk 299

Tuesday, April (8, 2003 Poge 2 of 6
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2020 Triennial

Project Name Address City State
Cherckee County Public Safety Canton GA
Complex

Montgomery County Courthouse Chula GA
Paulding County Courthouse Courthouse Square  Dallas GA
Handeock Co. Courthouse Greenfield IN
Courthouse Tipton N
Campbell County Courthouse 4th Street Newport KY
Westover AFB Hangar Chicopes MA
“:'}Estuver AFB Upgrade Hangar B- Chicopee Falls MA
7

Melrose City Hail Essex& Main St Melrose MA
Natick Municipal Complex MNatick MA
Mt. Holyoke Summit Lodgs Holyoke State Park S, Hadley MA
Wellestey Town Hall 525 Washington St Wellesley MaA
Bethesda Metro Center 7450 Wisconsin Ave Bethesda MD
National Park Landover MD
Van Buren County Coutthouse Paw Paw MI
Public Service of New Hampshire Mancester NH
Corporate Hdgrts.

Veterans Memarial Home 132 Evergreen Rd  Edison NJ
Oyster Creck Emergency Bldg Route 9 Forked River NI
Tuesday, April 08, 2003 Page 3 of 6
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Project Name Address City State
Municipal Complex Hanover Twp. NJ
Manchester Town Hal! 1 Colonial Drive @ Lakehurst NI
Rte 37
Morzis County Hall of Records Ann Street Meorristown NI
NIIT Library Bldg Central Ave Newark NJ
South Brunswick Maintenance. 3. Brunswick NI
Storage Complex
City Half and Police Dept Morris & Summit NJ
Springfield Aves
GTE Government Systemns White WSMR NM
Samds Missile Renge
Staie Legistature Building NV
Yuca Mountain Test Site NV
Regional Justice Center Las Vegas NV
New Reno Federal Building Remo NV
Galena Maintenance Station ‘Washoe NV
Broadway Office Complex 625 Broadway Albany NY
Transitional Housing Jackson & Cypress Bronx NY
Transitional Housing 141st Bronx NY
Trensitional Housing for the 50 W.MtEden & Broax NY
Homeless Inwood
Transitienal Housing Linden Blvd Brookiyn NY
Transitionzl Housing for the St. Jobns Placs &  Brooklyn NY
Homeless E.NY Ave.
Tusxiay, Agril 08, 2003 Page dof §
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g Project Name Address City State
3 Family Court Building Buifalo NY
@
R The Rath County Office Building Buffzlo NY
&
Tompkins County DOT Admin Willow Ave Ithaca NY
Facility. Bus Garage
Police & Hwy Dept Bldg 525 Pavement Road Lancaster NY
Niagara Falls Housing Amthority-  Main Street Niagara Falls NY
Wrobel Tawers
Orchard Park Municipai Center $-4295 South Orchard Park NY :
Buffalo Street :
Criminel Courts Building Riverhead NY
Roosevelt Island Phase JX Building 1 Roozevelt NY i
Manhasset Fire House Prospect Rd Thomaston NY
West Valley Nuclear Services West Valley NY
Logan County Court House Bellefontaine OH
Wood County Court House Bowling Green OH
Gurnet County Courthouse Cambridge OH
Pickway County Courthouse Circleville OH
Fayette County Courthouse Fayette OH
Trumbull County Courthouse Trumbull OH
Owasso City Hall Owasso OK
Coudersport Court House Coudersport PA
Tuesday, April 08, 2003 Page 5 o6
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Project Name Address City State
Potter County Courthouse 1 East Second Street Coudersport PA
Cameron County Courthouse 20 East Fifth St Emporium PA
Emporium Court House Emporinm PA
Valley Forge Plaza First & Moorerd  King of Prussia PA
Berks County Courthouse 6th & Court St, Reading PA
Berks County Services Center Reed & Court Sts ~ Reading PA
Elk County Court House Ridgeway PA
‘Warren County Courthouse ‘Warren PA
City Hall Ave Parking Facility Norfolk VA
FBI Firearms Range Renov. [26m Quantico VA
Range & Stress Obst

Mational Parks Service bidg North Cascades New Halem WA

Visitor Ctr
Tuesday, Aprll 08, 2003 Pags 6 of6
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IMPORTANT NOTICE ABOUT THIS POCUMENT

* NEFA codes, sagdands, rscommented peacticts, and guides, of which the dosument contalned horsin ‘is ope, ate
doveloped thraagh a onseasué plandands develipment process epproved by the Aecican Nationat Standaids Instituse,
This procoss brings together voluntbers reproseating veried viswpouts and fntorests (o adilove consensus o fire sad
other saféty inyuss, While the NFPA adminlsters the process and extablishos sules to pomois faimess in (e development
T conttusus, it doss rot independsnily sest, evaluate, of veify ibe acoumcy of any infomntion of the boundaess of uny
Sudpments dontalned knitc codos and planderds. :

The NREA disoladmis Enbllity for any persoust ijury, gropey or olber dumages of sy natoso whatsobves, vebether

wpeclal, indlsect, conrequential or compezsstory, directly or indirectly rarulting from the publisiion, Wis of, or zeliance:

o this docyment, The NFFA also makes po gu or wamrenty st 10 the acenrecy v compleisarss Infornyat
e [ mn!y ty i } of any ation
. Inlssulng and mrkiog &kmmtam.mmkMMbmWMmmhum
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l_omadn.Anmauﬁn;N:dmmmiMﬁnLvmhhmh«oin.lpdméuthﬁmmuqunopﬁah,
mmmmmmlmmmmm;mmwmnumhwmm
The NFPA.Las o power, ner does it nndartskw, ¢ police or enforn complisace with tha comtents of this dociment.
Nax dlocs the NEPA. Ui, eettily, test o Lnspect prodects, dexlgas, ar insiailations for complisnce with this docuasat, Any
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KEFOCE OF THE THIRD-PARTY INDEPENDENT
EVALUATION PANEL ON THE EARLY STREAMER
EMISSION LIGHTNING PROTECTION TECHNOLOGY

BY

SP7218 -G4 General Comment

dohn L. Bryan
Bichayd ¢. Biermann

Glenn A. Erickson

Submitted to the Natiopa] Fire Protaction Aesosirtion Standards Council on
September 1, 1999
|
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JAN 25 2682 63! 16 FR BUCHANAN INGERSOLL 7168536999 TO L2128596565

Rigon (336) reported in 1991 on studies conducted at the Langmuir
Laboratory from July 15 to éugust 23, 1991 to evaluale whether a
radioactive ESE alr terminal provided protection wirhin & 100 meter radius

. a8 reported by the Manufactorer. The BSE device was installed on a
twenty foot mast 4 meters below South Baldy Peak. Video cameras were
used to record the occurrence of lightning strikes. There weare two
recorded lightming strikes within the 100 meter radius area during the
approximate five week study, one 85 meters from the ESE device and one

approximately 78 meters from the device, However, the following
statement should be noted from the report:

Near the end of the test period, it was noticed that the radioactive
Preventor had been damaged --the weld had broken between the
spherical ball on the Preventor and the put to which it attached. 1t
is not certaln when or how this happened. There was 10 evidence of
tavpering or vandalism. Bxamination of the ip of the Preventor
under a microscope showed evidence of melting, such as would
oceur if lightning were to have struck it. Most likely, the

Freventor was struck by lightning at & Hme when the cameorders
were not turned on {when the peak was in a cloud, or 2 storm

°°‘;3”f,"d in the carly morning hours), and the lightning broke the
weid,

Thus, it might appesr that the BSE device wes active jn a Iightning
strike not recorded by the video cameras wtilized during the study, since

there were periods during the study when the cameras were inactive.

"Riaon,wmiam. A Study of Lip 1 El g Radloactive
Preventor, Langraulr Labotatoty, New M 4, 11891, p. 4.

17

P. 1537
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iEm s e .,

JAN 25 2088 B9:1E FR BUCHANAN [NGERSOLL 71683530299 TO 12128658965

Moore er al. (248) reported in 1998 2 sumrﬁa:y of all the field tests
of the radicactive “Preventor” ESE device during the summiers of 1990,
1991, 1983, 1994, 1995, 1996, and 1997. Moore's analysis is as follows:

In the six summers during whioh the “preventor” was exposed to
thunderstorms ovethead, lightning struck six different sites within
100 meters of the device yet the “preventor” itself was never struck.

Digitized measurements with quaster-microsecond time resolution,
of the currents that flowed from the “Preventor” during two nearby
Hghtning strikes in Septamber 1997 showed no indication that the
“Proventor” emirned any effective “early stteamers”, In fact, during
one of these discharges, lightning struck a blun rod located 20

meters distant yet no streamers were emitted from the “Preventor”
to connect with this close strike

It should be nated these seven-year tests involved & single ESE device

of a radioactive type, Tt should also be noted that Moare's (243) field
swdies under natural lighming conditions have questioned the validity of

The fajlure of radioactive-lopizing and of sherply pointed sir

RAINETo partieipatein lightning discharges by hal g pre-
L -of-lightging to earth is no surprise to solentists
stadying thunderstorms and lightning, For the past 40 years, I have

measuring the electric currents flowing into the air from both

redioactive electrodes and from sharply pofnted opes under the
sufluence of the strong efectric fields beneath thunderstorms but not
one of my well-exposed electrodes hes ever been struck by
lightning.”

“Moure, C. B., William Riaon, and G. D, Aullch, An Assesumen: of The
o i L bt an Barly Stregmer E ] LD . COIOT, New Mex!cn
' $-29-8,

18243, Moore, Charles B.,, New Mexico Tech., “Personal Communication to
Subcommittee of NFPA Board of Directors™, 9-4.95,p. 1.
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2. Considerstion of System Performance

1t would appear the ultimate evaluation of any complete lightning
protection systein would be the performance of the systems as installed on
buildings. 'The submitted materials included one reference to the failure of
& conveptiona! system with Franklin rods (328) and there was one
newspaper account of & Fragklin rod system failure resulting in personiel
injuries. (252) There were several studies of failures of ESE lightning
protection systems. (146) (220). _

The fallure of the Franklin rod system tesulting in the eleven
personnel injuries accurred at the Robert F. Kennedy stadium in
Washington, D.C. cn June 13, 1 998(252) '.Richudsnn repo:ted ;1; the .
fallure of a Franklin rod air terminal located approximately four feet from
an externaliy mounted camera on the building which was damaged.by ;1
lightning strike. (328)

Makerras ef al, (220) beve reparted on four cases of lightning
striking buildings iv Singapore from the late 1960°s until the 1980,
Hartono and Robiah (146) have reported on ten cases of failures on
buildings pretected with ESE lightning protection systems, This study

utilized photographs of the building conditions both before and after the
reported lighining strikes on the damaged arass of the bl{;ildings. It was

found from this photographic study the darnage appeared to be dependent
- on the number of strokes received, the strength of the lighining stroke and
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JAN 25 25868 89! 13 FR BUCHANAN INGERSDLL T1EB53BA53 TO 12128698965 P23y

the shepe of the structure at the point of the stroke. Although not specified
in the study Hartono and Robizh have indicated lightning strike damage was
found on buildings protected with Franklin air termninals as indicated in the
following statement:
Studies conducted on the bulidings equipped with the standard
lightwing ajr terminals (Franklin rod type) also exhibited similar
lightning dainage Jocations on or near the rooftop. Based on this
comparison, we conclude that no advantage can be obtained by using
ﬂtlte’ kﬁﬁfl:il device in protecting the building against direct lightning
& .

It should be nated that a]l of the Incidents of system failure submitted

to the anel lacked thi necessary detailed docomentation 1 enable a

valid analysis es to the effectiveness.of the gystem. Bven the most detajled

photo study lacked the necessary dooumentation consisting of the following:

e — ——
——n

'I‘]E manufgcture and made] of the air terminal. The date the installation
ekl -

T e

was complated, thui ggt_gﬂ__blishi__gg_lhe age of the system when ths lightning

e e

strike oceurred. ‘The maintenance and copdition of the systei When the

strike occurred, including the condition of the down conductors and the

*

grounding system. t would appear that detalled documentation of
SRS T
lightring protestion sysiem operations or failures is a needed componont.

for the evalvation of the effectiveness of lightaing prot: al

x e ovaluation of theeffctlvences of Hghting proectionsyae
types on varlous buildings of differing helghts and configurations. -
LT —

Atariono, Zalna! Abidin and
2-19-99, p. 2. tearier Broiss

Torahim

Robixh, £

LTINS

——,
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Van Brunt ef al, (369) bas referenced this problem of adequate data
op lightning profection systern performence in the following manner:

There are reports of incidents where ESE devices failed to provide
the protection specified by the manufacturer [156,158,165,215].
Sradstics on the failure of conventional systems have also been
documented [109). Wh;%:x&nﬁﬂing.m "failures™, one can
always raise guestions Bbout their canse, £.g., whether they
primarilyac CE agperaled olaims made by {
mﬂnﬂfﬂ’wslm&mi:?%MD the
desiear Reporis of isolated failures ralse Tegitimate concéms, but are
seldord decompenied by enough supporting data about the event to
enable 2 determination of why the failure occurred. Genorsly it js

difficult to draw significant conclusions from single events that oan
be usod to improve system design or evaluale system petformance,?

Thus, given the presont situation of Hghtring protection system
performarnce ﬁol being a priority of the proponents of the systems, the
manufacturers, the instirance companies or public officials it would appear
Httl;s valid information or data relative to 2 validation of the theoretical
beasis of the systems will be obrained.

HI, RECOMMENDATIONS TO STANDARDS COUNCIL
Based on a thorough and complete evaluation of the 377 jtems
submiitted to the third-party independent panel the members of the panel
have agreed in a complete consensus on the followlng recommendations to

the National Fire Protection Assoclation Standards Counoil. It should be
e
-

5N

**Van Brunt, Richard 1., Thomas L. Nelson, Samer L. Firebsugh, Eas
g [ als Lighming P MO SyElems: Laferafore Riview g

Kire J ) Remhndn.-J-,, 25,

25
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recognized the Standards Council is the official designeted authority on any

action 10 be taken refative to the NFPA lightning protection documents,
A. Scientific and Technical Basls of KSE

The initial question posed to the third-party independent evaluation
panel was stated us: “whether the KSE lightnitig protection technology is

scieptifically and technically sound.” The panel’s review of the submitted
materials resulted in the follou-ring determinatlons:

1, The BSE air terminals appesr to be technically sound since they

ra ——

are genem]ly equivalent to the eonventinnal Pranklin air terminal in
'—__‘__‘—h——..__
_ laboratory axpedmen
2. However, neither the ESE air terminals nor the conventional

e ——

Franklin rod appear to be scientifically or technically sound when

evaluated in der natural lightning conditions,

3. The ESE lightning protection technology es cutreutly developed
_——_-—‘__‘——-—__.,__ﬂ'
in the jnstallation of complete sysberns does not appear 1o be sclentifically
e

and techuically sound in relation to the claimed aress of protection or the
P _—----—___-_—_w

_essentials of the grounding system.

B. Adequacy of Theoretical Basls and Lab Tests

The second specific question posed 1o the third-party indepandent
roview panel was stated as: “whether the BSE lightning protection
techtfology 1§ supported by adequate scientific-theoretical basis and

26
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laboratory tesling.” The panel's review of the submitted materials resulted

in the foliowing determinations:

1, There does appear to be an adequate theoretical basis for the
catly streamer emission lightning protection air terminal concspt and
 desigvTRom & physica viewpoint, o

2. 'Ihere doea Rot appear to be an adequate theoretical basis for the
ﬂm with limited down conductors-sad
grounding system.

3. The high voltage Iaboratory tests of the BSE nir terminals appear

——_-‘-_-___L‘———_.
o be adeqnate in scope snd quantuy, but they are Jimited in that they are
Dot equivalent to an an evaluation nf the complete BSE lightaing protccmon

systern under natyral thunderstorm conditions.
__.-,—-———"_‘_'_—_-_'__'—,——-—___‘____.

Rp——

C. NFPA Lighining Protection Documents
The third-party independent evaluation panel was also directed in the
Setﬂemant Agresment es follows: “Thig pangl, in :ssuing fts report. shall

o

address the following lssyes, and a er igsues it deems relevant Y The

panel considered the issues of the existing NFPA 780 document tigled;

Temminals. (277) The panel considered the ueed for each decument apd
— T

each committes’s membership and baknes ip accordance with NFPA
L o =TI T

—

27
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procedures. The panel’s review of the submitted materlals resulted in the

following determinations:

1. The cutrent NFPA 780 Committee should be discharged and the
e~ -
Committee should be comnpletely restructured. The committee nesds new

M@ﬂ me_mberships in the membership caegories of enfarcer,

consumet, yser, insurance, labor, special expent and msearchhesﬁng.:

2. The Council should solicit memberships from prominant users
such as: FAA, DOE, DOD, NASA, IBM. Reedy Creek Improvement
District, phone, radio, gelevision organizations and electrio power utllities.
"3, 'IthFBA?SU document should be reformulated as 8 Guide or
Recammendsd Practige. 1t sppeacs to the panel e NFPA 780 dooument
dues not meet the NFPA mmw

llghlmng protection system has never been scientifically or technjcally

et ————— e &
e g g v

' vw_&ankhn rod air terminala have not baen validated in field

—
e ey i, e ———n—
s,
S

) tests under thunderstorm cnndmons The NFPA criteria for a standard as

R i B

stated in the NFPA 99 Directory (298) is as follows:
Standard —A document, the maln text of which contains only
mandat Wﬁ*’iﬁﬂ?ﬂuﬁ_
E QH:%E which iz {n a Torm genarally suitabls for
tn%!_ég_am_mgn_ee by another standard or code or for adoption
“info-law.—Nonmandatory provisions shall b Tocated trem sppendix,

footnote, or fi imJuLm.Es_cgnﬂimm of the

BNEPA,
11-98, p. 52.

8

P.28/37

-
— D
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development has been established from laboratory juvestigations [11 3], considerably
less is knowa about the dynamics and interactions of these species in a discharge
compared to what is kncwn about jons. In particular, very Bittle is known about how
they contribute to lightning discharge initiation or propagation under relevant atino-
spheric conditions. As with negative joms, the metastable content of the air around a
lightning terminel will be affected by relative humidity and general air contamination.
The influence of metastable species should not extend significautly beyond the end

of & lightning rod. Their role, if anything, will be to enhance initial development of
a streamer at the rod tip.

In summary, it would appear that enhancement of upward strcamer initiation from an
ESE terminal (compared to a conventional terminal) has a plausible physical basis.
However, it would alsc appear that a complete and uriversally accepted ynderstand-
ing of how all ESE devices work has not yet been achieved, and it can be argued
that & better understanding is needed to make meaningful quantitaiive comparisons
between the performances of ESE and conventional devices. To reach such an under-

standing it will undoubtedly be necessary to address numerous basic questions such
as:

1. What are the predominant streamer initiation mechanisms under different condi-
tions of polarity, atmospheric bumidity, air contamination, and terminal geometry?

2. Whai are the relative roles of ions, electrons, and metastahle spectes on the

development and propagation of s streamer discharge from a terminal for different
conditions?

3. What is the likelihood of corona formation around 2 terminal and how will the

presence of corona affect the ability of the terminal to launch a streamer upon ap-
proach of a lightning stroke?

4. In the case of radioactive terminals, what is the dependerce of the streamer
initiation probability on the intensity and type of radiztion sonrce?

5. In the case of electrically triggered devices, how does the streamer initiation
probability depend on the timing and magnitude of the electrically triggered spark?

6. Also for electrically iriggered devices, how zeliable is the field sensor that controla
the triggering, and can its performance be affected by local space charge?

Attempts to find answers to questions like these are the focus of much ongoing ex-
perimental and theoretical research, not only on lightning, but on electrical discharge

phenomena in general.
D. Validation of ESE System Performance

Three general methods have been used to evaluate and test the performance of light-
ning protection systerus, namely: 1} small-scale laboratory or cutdoor tests in which
lightning, or the effects of lightoing are simulated by applying high-voltage impulses

16
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lightning seldom hits e termical regardiess of whether or not it is equipped with
an ESE device [182,183,215]. Altkough a few isolated strikes to the mountain were
reported to have occurred within the supposed zones of protection of ESE terminals
{183,215, it would appear that. the overwelming majority of sirikes to the mountain
were 2t considerable distance from any terminal. In any case, the failure of air
terminals to atiract lightning on mountain tops at elevations of 3000 m (9843 feet)
or more is obviously disturbing and raises questions about the interpretation of such
observations. Before any serious conclusions are drawn sbout the performance of
lightning attractors from tests performed on mountain tops; it may be necessary
to consider the perturbing effect of the mountain itself on such parameters as the
surface charge distribution and electric-field prefile under a thundercloud, as well
as the extent that lightning strokes at such high elevations differ frorn those that
normally occur in lewer, flatier locaiions, It would appear that the answers to some
of these questions might already be found in the literature.

It is noted in some papers that lighining that occurs at high elevations generally
differs on average from that which occurs at sea level, if in no other respect than that
it has less distance to cover in going from the cloud to ground [36]. At an elevation
of 3000 wm, the ground can be quite close to or even engulfed by the base of a storm
cloud. Certainly the results from high mountain tests cannot be dismissed, and such
tests should continue, as should similar tests underway at other locations [187]. The
problem is how to interpret the results of these tests and infer what they might imply
about air terminal performance at lower elevations, and what they indicate about the

influence of mountainous or rocky terrain on the effective zone of protection of an air
terminal,

The unfavorable statistical odds associated with natural Lightniog can be partially
overcome by using artificially triggered lightning. Tests have shown that lightning
can be triggered with reasonably high probability by & rocket launched into a thun-
dercloud [124,160,190,193]. A long trailing wire is usually attached to the rocket
which provides a Jow resistance path to guide the initial discharge and define its
direction of propagation [45,120,193). Transportable facilities have been developed
for rocket triggering of lightning that can be used for testing at nearly any location
[231]. Although tests of sir texminals are being made using triggered lightning, there
are questions that can be raised about the meaning of such tests. There is evidence
that triggered lightning is unlike natural lightning both in its intensity and propa-
gation characteristics. In particular, it has heen noted that triggered Lightning iz of
lower current than natural lightning and exhibits characteristics more Jike thoss of
return strokes observed in natural kghtning [78,161] It hae also been argued that
triggered lightning does not satisfactorily mimic the primary stroke and is therefore
unsuited for investigation of the attachment to a grounded lighining conductors, i.e.
its use in evaluating air terminals would appear to be questionable [78). The extent
to which rocket-triggered lightning behaves like natural lightning seems to depend on
the length of the trailing wire and the distance of the bottom end of the wire above

i
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3. Radiation hazurds

In the case of ESE devices that employ radicactive materials, issues have been raised
in the literature about the possible radiation hazards to humans that the use of these
devices present [24,25,39,81,180,196,278]. As noted above, radioactive air terminals
are banned in some countries, presumebly because of perceived health hazards, It
has been noted that 22 Am sources used in lightning protection devices are not any
more hazardous than similar sources approved for use in smoke detectors or static
eliminators [109,167,180). Nevertheless, there are those who argue thot the public
may be placed at risk from a proliferation of radioactive materials in devices that
can enter the environment without adequate contzols [25,81,180]. An evaluation of
the health and safety aspects of radioactive sources used in air terminals lies outside
the scope of this report. However, we have identified this es & serious isgue that the
manufacturers and users of radivactive terminals must be prepared to address.

4. Damage end maintenonce

Given that ESE devices likely have a stracture and associated instrumentation that
are more cornplex than conventional ajr terminals, questions cap be raised about
their susceptibility to damage during a lightning strike. The electric current and
energy deposited by a lightning stroke can be sufficiently high to actually melt metal-
lic structures and destroy elecironic components. There are numerons reports of
damage inflicted by the primary lightning stroke to metal parts on aircraft, etc,
[70,79,138,209,237,269]. The possibility of damage meaps that a lightning protection
device may require periodic inspection and/or maintenance that is generally not re-
quired for conventional terminals, Although this problem is pointed out [155], there
seemns to be very little discussion about it in the open Lterature.

IV. CONCLUSIONS

The possible conclusions that can be drawn from an examination of the Literature
included in the bibliography are discussed in this section. The mair conclusions of
this report are briefly summarized in Section VI.

Because of the sparsity of information that can be found in the peer-reviewed litera-
ture from tests of eatly streamer emission air terminals, efther in the laboratory or iz
the vatural environment, it is nearly impossible to make guantitatively meaningful
statements or judgements about the performance of ESE devices in comparison to
conventional Frankiin rods. In fact, insufficient reliable quantitative data seem to
exist about the performance of conventional rods, and there secms to be an ongo-
ing debate about the best geometrical design for conventional terminals required to
achieve optimum lightning attraction efficiency.

Nearly all of the information or data that could found on ESE device performance
resulted either from tests performed by manufacturers of lightning protection sys-

24

2020 Triennial

Special Occupancy

115

Page: 45

General_SKM_45819052811570_45.png

7218_G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



—_—

SP7218 -G4 General Comment

tems or by those divectly or indirectly employed by such manufacturers. Although
abundant criticism is published by non-manufacturers about the performance of ESE
devices, especially radioactive air terminals, it is seldom based on actual test data.
Those on both sides of the issue invoke lack of evidence in making their case ahout
the performance of ESE terminals, Proponents of these devices clajm that a lack of
credible siatistical data on failure of ESE terminals proves their effectiveness; while
critics of these terminals argue that a lack of evidence about the improved perfor-
mance of ESE terruinals over conventional terminals proves their ineffectiveness. In
either case, one must beware of faulty logic, in as much as a lack of evidence never
proves the lack of something.

There are reports of incidents where ESE devices failed to provide the protection spec-
ified by the manufacturer {156,158,165,215]. Statistics on the failure of conventional
systems have also been documented [109]. When examining reports of “failures”,
one can always raise questions about their cause, e.g., whether they are primarily a
consequence of exaggerated claims made by the manufacturer or 2 consequence of
misuse (faulty installation) of the device, Reports of isolated failures rajse legitimate
concerns, but are seldom accompanied by enough supporting data about the event to
enable a determination of why the failure occurred. Generally it is diffcult to draw
significant conclusiops from single events that can be vsed to improve aystem design
or evajuate system performance. There is no reasan to believe that an air terminal is
100% efficient in attracting lightning, regardless of what kind of ESE device it uses,
if any. Considering the wide range of possible atmospheric conditions and types of
lightning behavior that have been recorded, it is not surprising that air terminals of
all types will sometimes fail [37,201,271). Tall structures are reported to be struck
occasionally by lightuing at points far below the top, i.e., ouiside of the “protection
zone” [173,185,186]. Any claims of 100% efficiency in the performance of a light-
ning attractor should be viewed with skepticism. In any case, the meaning of the
term “efficiency”, when specified for an air terminal, should be clearly defined and
understood.

A reasonable physical basis for the operation of an ESE device appears bo exist in the
sense that there is good evidence from laboratory investigations that the probability
of initiating a streamer discharge from an electrode can be increased significantly
by irradiation or electrical iriggering. However, the precise amount by which this
enhancement in streamer initiation improves the lightning sttraction efficiency of an
air terminal remains questionable. There is reason to doubt that it significantly ex-
tends the maximum range of protection. A lightning stroke that would not hit a
conventional terminal because of the fact that it does not enhance the field at the
terminal tip enough to allow streamer formation will also not kkely hit a terminal
equipped with an ESE device. (The exception would be an ESE device that signifi-
cantly increases the terminal potential during the approach of a lightning stroke.) In
our view, the possible advantage offered by en ESE device, if operated properly, is
that it helps to insure that a streamer will be initiated if the field produced by the

25
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4
: Date Submitted 12/20/2018 Section 450.3.19 Proponent Bryan Holland
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications
7209, 7211, and 7212
Summary of Modification
This proposed modification revises the requirements for lightning and surge protection for added clarity and effective enforcement.
Rationale
This proposed modification simply revises the language to clarify the rules. The change to .1 corrects the proper name for the NFPA
780 Standard. The changes to .2, .3, and .4 are minor editorial revisions for clarity. The change to .5 corrects the product name

from "suppressors" to "protectors” as indicated by the UL 497 and UL 497A Standards.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code

This proposed modification does not add any new criteria so impacts to the local entity are minimal.
Impact to building and property owners relative to cost of compliance with code

This proposed modification will not change the cost of compliance to building or property owners.
Impact to industry relative to the cost of compliance with code

This proposed modification will not impact the industry relative to the cost of compliance with code.

Impact to small business relative to the cost of compliance with code

This proposed modification will not impact businesses relative to the cost of compliance with code.
Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public

This proposed change clarifies the rules for lightning and surge protection which directly
impacts the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This proposed modification improves the code by adding clarity and correcting used terms.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This proposed modification does not discriminate against materials, products, methods, or
systems of construction.

Does not degrade the effectiveness of the code
This proposed modification enhances the effectiveness of the code.

2nd Comment Period

Proponent Michael Riley Submitted 5/23/2019 Attachments  Yes

omment:

Proposed code modification 7255 does not meet the statutory standards of Chapter 553. See attached comments.

2nd Comment Period

Proponent Bryan Holland Submitted 5/26/2019

Attachments No
omment:

Please disregard general comment SP7255-G2. The comment is not valid as it attempts to address the existing requirements of
he code and not the proposed modification that is currently open for comment. The editorial revisions made to this section by

he modification did not add to or take away from any of the current requirements. Therefore, none of the statements made in the
general comment are relevant.
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2nd Comment Period

Proponent Joe Bigelow Submitted 5/28/2019 Attachments  Yes

A Comment:
(& W Submitted by Shroder Joseph & Associates via FedEX

Proponent Vincent Della Croce Submitted 1/8/2019 Attachments No
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SP7255 Text Modification

450.3.19 Lightning protection.
450.3.19.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780, Standard for
the Installation of Lightning Protection Systems.

450.3.19.2

Where additions are constructed to existing buildings, the ex1st1ng buﬂdmg s hghtmng protectlon system if present: shall be

interconnected to the new lightning protection system.
broughtinto-compliance withcurrent standards-

450.3.19.3

Thereshallbesureprotection Surge protective devices (SPDs) shall be installed in accordance with NFPA 70,
National Electrical Code, as required by NFPA 780, Standard for the Installation of Lightning Protection Systems for
all normal and emergency electrical services.

450.3.19.4

Additional surge protection shall be required for all low voltage and power connections to all electronic equipment
in critical care areas and life safety systems and equipment such as fire alarm, nurse call and other critical systems.
Protection shall be in accordance with NFPA 70, National Electrical Code and the appropriate IEEE Standards for
the type of equipment protected.

450.3.19.5

All lew-voltage communication systems main-er-branch-ciretits entering or exiting the structure shall have surge
suppressors protectors installed for each pair of conductors and shall have visual indication for protector failure to
the maximum extent feasible.
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The controlling statutory standards for approving an amendment or modification to the Florida
Building Code are as follows. Proposed code modification 7255 does not meet the statutory

standards:

1. Isneeded in order to accommodate the specific needs of this state.
2. Has a reasonable and substantial connection with the health, safery, and welfare of the
general public.

It is undisputed that structural fire incidents are declining — not increasing — in the United States
from 1977 to 2015 so there is no reason for FBC to impose this new tax for LPS§ and SPD on
Florida's economy. Haynes, Fire Loss in the United States 2015, NFPA, September 2016,
Figure 1 at p. 11. Haynes concludes that “[t]he total number of fires continues to be on a
downward trend, as does the number of outside fires, structure fires and vehicle fires.” P. 35.
Direct property damage from lightning fires has declined as well from 1977 to 2015 in 2015
dollars. More specifically, the amount of direct property damage to non-home structures caused
by lightning fires dropped over 70% annually from 1980 to 2014 ($249 million to $65 million).
Ahrens, Structure Fires Started by Lighining, NFPA, April 2017, at Table 2, p. 4.
http://www.nfpa.org/news-and-research/fire-statistics-and-reports/fire-statistics/fire-
causes/lightning-fires-and-lightning-strikes

In 2011 Fire Departments reported 27,100 total lightning fires in the United States. Of these
reported fires 20,400, or 753% of the total, were outside fires or non-structure fires. Only 7% of
lightning fires from 2007-2011 were “non-home structure fires.” Ahrens, Lightning Fires and
Lightning Strikes, NFPA, Fire Analysis and Research Div., June 2013, p. 1. Exhibit C. There
were only 1,800 “non-home structure” fires. Lightning Fires and Lightning Strikes at Table 4, p.
14. By 2014, the number of “non-home structure fires” was even lower (1,400). Structure Fires
Started by Lightning, at Table 2, p. 4.

Therefore, the Proposed Code Modification is not needed and does not have a reasonable and
substantial connection with the health, safety and welfare of Floridians. The Proposed Code
Modification overstates the risk and costs of lightning damage to structures in Florida and given
the overstated threat of damage caused by lightning strikes, the costs of complying with the
proposed LPS and SPD requirements exceed the benefits of their installation in Florida.

3. Strengthens or improves the Florida Building Code, or in the case of innovation or new
technology, will provide equivalent or better products or methods or systems of construction.

4. Does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

The restriction of approved LPS to only NFPA 780-compliant systems provides no equivalent
products, methods, or systems of construction and is entirely discriminatory as to all other
products, methods and systems. The Proposed Code Modification would wholly exclude from
Florida construction projects UL Certified Lightning Protection Systems and specific
Components and Systems such as UL96A Master Labeled LPSs and UL Letter of Findings LPS.
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Further the modification excludes LPS such as IEC 62205, DOD DDESBE 6055.9, DOE M440.1-
1, FAA Std — 019¢, FAA 6950.19A, NASA E-0012F, API - 2003, and any new LPS technology
that may be developed and otherwise certified.

5. Does not degrade the effectiveness of the Florida Building Code.

An inherent conflict exists in the Proposed Code Modification. While LPS must be NFPA 780-
compliant, SPD must be installed in accordance with NFPA 70, National Electric Code. These
codes conflict as to installation of SPDs and where they are required to be installed in a structure.

§553.73 (%) (a)

Further, a proposed amendment must include a fiscal impact statement that documents the
costs and benefits of the proposed amendment:

The proposed modification would needlessly — but substantially — unfairly tax the Florida
economy. The narrative for Proposed Code Modification 6460 in 2017 providing for new LPS
building requirements admitted that ““[t]he average cost of a complete LPS is approximately 1%
to 5% of total construction cost of the building.” Dr. Issa’s draft report presented to the
Technical Advisory Committee at that time directly acknowledges these additional costs:

“I[t]he largest cost impact for the 2013 Florida specific changes
came from proposed code change E6460, the installation of
Lightning Protection Systems (LLPS). The anticipated cost of the
LPS was estimated to add 5% to the buildings total cost. Up to
80% of that cost reportedly could be offset through insurance
reductions, however suach Insurance reductions are not
guaranteed and were therefore omitted from this cost
estimate.” (emphasis supplied) Issa, Evaluation of the Cost
Impact of Florida's specific changes to 2015 I-Codes
“Prescriptive Code Changes”, Draft Final Report, April 17, 2017,
at Executive Summary p. 1.

§553.73(9) (b)
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May 23, 2019

Via Federal Express

Florida Building Commission

Special Occupancy Technical Advisory Committee
2601 Blair Stone Road

Tallahassee, Florida 32399

Via Email (rsbrowdy(@aol.com)

Richard S. Browdy

Chairman, Florida Building Commission
2601 Blair Stone Road

Tallahassee, Florida 32399

Re: Comments on Proposed Code Modification 7255, Florida Building Code

Gentlemen:

Our law firm represents Heary Bros. Lightning Protection Co., Inc. (“Heary Bros.”) and
its division, Lightning Preventor of America®. Heary Bros. offers both NFPA 780 compliant
systems as well as its Preventor® system which is an early streamer emission system (*ESE
system™) that is installed in compliance with its manufacturer’s standard, HBP 21. This lefter is
submitted to comment on proposed Modification 7253 to require that all Florida nursing homes
install lightning protection systems in accordance with National Fire Protection Association
{“NFPA™) 780. The modification should not be accepted and instead there should continue to be
the ability for the owner, architcct and engineer on such projects for ALFs to select the type of
lightning protection system that best fits the needs of the project.

Under the rules governing modification of the Florida Building Code, a prerequisite to
accepting a proposed modification such as E6460 is that it “DOES NOT DISCRIMINATE
AGAINST MATERIALS, PRODUCTS, METHODS, OR SYSTEMS QF CONSTRUCTION
OF DEMONSTRATED CAPABILITIES.” {553.73 (9) (2} 3 F.8.). It is respectfully submitted,
for the reasons discussed in detail below, that Maodification 7255 cannot be accepted because it
will violate this fundamental prerequisite under Florida State law (553.73 (9) (a) 3 F.S.) by
diseriminating against manufacturers and installers of Early Streamer Emission (“ESE™)
lightning protection systems which constitute a competing alternative of “demonstrated

1
352 Pearl Street, Suite 301 = Buffalo, NY 14202 « 71G6-881-40900 F16-881-49209 www.sjalegal.com
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capabilities.” Indeed, there is no reasonable justification for favoring Faraday lightning
protection systems installed under NFPA 780 over ESE lightning protection systems installed
under HBP 21 or other equivalent standards which have been approved, specified by architects

and engineers and successfully used for many decades throughout the United States and the
world.

THE NEED TO REJECT THE PROPOSED MODIFICATION

While most if not all companies in the lightning protection industry either exclusively
provide either Faraday Systems or ESE Systems, Heary Bros. manufactures both types of
lightning protection systems available in the marketplace today: (1) the traditional Faraday
lightning protection systems governed by NFPA 780; and (2) its ESE lightning protection
systems which have been successfully installed under HBP 21 for over 30 years under its $11
Million Guaranty backed by Travelers Insurance Company without a single documented lost.

Proposed Code Modification 7255—as proposed--would eliminate for Florida Building owners
the ESE option.

Importantly, Heary Bros. does not seek to exclude other ESE manufacturers ar
installers by offering its proven standard known as HBP 21, a copy of which is attached as
Exhibit A, as one proven alternative standard. Instead, the Florida Building Commission
should accept other alternative equivalent standards and not limit the standard to NFPA
780. The point is that architects, engineers and owners should be free to make a choice and
should not be limited to one option, particularly since modification 7255 was propounded by a
representative of the Faraday Industry which stands to obtain an exclusive menopoly under the
proposal. Notably, these types of restrictive changes to the Florida Building Code to require that
lightning protection systems comply with NFPA 780 have been proposed by the Florida Industry
previously and rejected by the Florida Building Commission for sound reasons in 2017, See, e. g,
Modification E6460 rejected by the Florida Building Commission in 2017.

There is no reason to adopt Proposed Modification 7255 and limit the lightning
protection systems for Florida nursing homes to compliance with NFPA 780. Not only does
Heary Bros.” HBP 21 have a proven track record, but it also has the support of Traveler’s
insurance which provides $11 million in coverage to support Heary Bros.’ guaranty of its ESE
system. This support is documented by Exhibit B. The reason that Heary Bros. offers both
options to its customers is because its ESE system offers a much less expensive option while its
NFPA 780 Faraday alternative is more expensive with no technical or scientific basis of superior
performance to justify the added cost. Heary Bros. believes the consumer should have the option
to decide. Modification 7255—which Heary Bros. learned about for the first time in this weck—
should be rejected or modified so as not to eliminate that choice for Florida owners, architects
and engineers,
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As explained below, not only has it been established in the lightning protection industry
that there is no scientific basis for preferring the method of installation of the Faraday system
whose installations are governed by NFPA 780 over ESE lightning protection systerns, but also
the installation approach of the Faraday systems (which uses more cable and more terminals)
renders the Faraday System more costly with no added benefit to owners and consumers.

Heary Bros. readily concedes that its profit margins with respect to the sale of the
components of Faraday systems exceeds the profit margins on ESE systems because the
installation design for Faraday systems requires more cables, more down runs and more
terminals and connections despite the lack of any scientific basis for claiming a difference in
performance of the two systems. It should come as no surprise that the proponent of this change
in the Florida Clode is the Faraday Industry and those companies that exclusively install only
Faraday Systems under the NFPA 780 standards. These entities consistently promote codes
based on NFPA 780 and dominate the NFPA 780 committee.

There is no difference between the quality of the components of ESE systems and
Faraday systems. Notably, the components of both the Faraday System and the ESE systems
have been listed by Underwriters’ Laboratories, Inc. pursuant to UL 96 which provides the
“quality control” for component parts of lightning protection systems. In contrast, NFPA 780
ONLY governs the method of installation and requires more cabling, terminals, connectors and

more grounding because of differences in the terminals used by each of these two competing
systems.

Other factors to consider are that NFPA itself discloses that NFPA 780 has no scientific
basis and has never recommended that this standard be adopted as “code.” Further, the author of
this letter made presentations to New York State when it considered adopting a similar code
change more than two decades ago and New York State ultimately rejected the very code change
now being considered— a change virtually identical to that being proposed here-—and ruled that
there was “no technical justification” for its adoption. Again, the proposed change in law
simply imposes more costs on building owners with no scientific or practical justification.

If there is an argument being made regarding “insurance savings” by the proponents of
this change in law, their evidence merely confirms that lightning protection—may in some few
instances—results in insurance rebates, but the documentation does not show that only NFPA
780 systems are eligible for such rebates or whether these rebates are applicable solely to surge
protection which is a separate and distinct product.. Moreover, what is indisputable is that the
Faraday systems governed by NFPA 780 systems are NOT eligible for Heary Bros. $11 million
guaranty backed by Travelers Insurance Company which Travelers offers only for ESE systems
installed in compliance with Heary Bros.’ manufacturer’s standard—coverage which is provided
based on Heary Bros.” decades of field experience with this type of system that exceeds thirty
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years. Copies of documentation demonstrating this insurance coverage are attached hereto as
Exhibit B.

Perhaps the best iltustration of burden that Proposed Modification 7255 would impose on
building owners is the fact that so many building owners have in the past chosen the ESE system
in preference to the Faraday system governed by NFPA 780. I have attached as Exhibit C a list
of just a small sampling of Florida projects now enjoying the benefits of Heary Bros.” ESE
system and $11 Million Guaranty which include numerous government and municipal buildings,
resort and recreational centers, churches and corporate buildings. This constitutes a small
sampling of Heary Bros.” ESE installations throughout the State of Florida—all of which have
been installed in compliance with Heary Bros.” manufacturer’s standard and have NOT been the
subject of a single documented failure. Similarly, Federal and State governments have preferred
the option of Heary Bros. ESE system with its $11 million guaranty over Faraday systems
governed by NFPA 780. A list of a sampling of these projects is attached as Exhibit D which
included, by way of illustration, such buildings as the Huntsville Alabama Public Safety
Complex, the Los Angeles Federal Building, San Diego V. A. Medical Center, the Cape
Canaveral Air Force Station, the Council Building for City of Coconut Creek, Florida, the
Tampa Gateway Post Office Building, the Holmes Beach Florida Baseball Field and the U.S.
Naval Air Station in Milton Florida. Again, these are just a very few examples of government
installations in various States from all over the United States.

NFFPA ITSELF MAKES CLEAR THAT NFPA 780 IS NOT SCIENTIFICALLY BASED

The proponents of the Faraday systems governed by NFPA 780 often argue that the
existence of “national standards” for Faraday Systems (such as NFPA 780 and its parallel
standard UL96A) somehow demonstrates that Faraday Systems are “scientific” and “proven.”
These types of statements are inconsistent with the very nature of national standards in the
United States. NFPA 780 itself makes it very clear in its disclosures that NFPA 780 is NOT based
on science, research, records of testing or even field experience. Instead, the NFPA specifically
includes in the preamble to NFPA 780 (and in all NFPA consensus standards) the following
disclaimers as to the efficacy of such standards:

“While the NFPA administers the process and establishes rules to promote fairness
in the development of consensus, it does not independently test, evaluate or verify the
accuracy of any information or the soundness of any judgments contained in its
codes and standards. The NFPA disclaims liability for any personal injury, property
or other damages of any nature whatsoever... directly or indirectly resulting from the
...use of, or reliance on this document. The NFPA also makes no guaranty or
warranty as to the accuracy or completeness of any information published herein.”

This excerpt from the preface to NFPA 780 is enclosed as Exhibit E. (Emphasis added.)
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THE LEADING INDUSTRY LITERATURE REJECTS ANY SUPERIORTY OF FARADAY
SYSTEMS OVER ESE LIGHTNING PROTECTION SYSTEMS

We have attached the most recognized studies comparing ESE systems to Faraday Systems
governed by NFPA 780, including a report generated by the NFPA itself in 1999, Specifically,
attached as Exhibits F and G, respectively, are pertinent excerpts from the Report of the National
Institute of Standards and Technology, entitled “Literature Review and Technical Analysis of
Early Streamer Emission Systems of Lightning Protection” (1995) (hereinafter “NIST Report™)
and the Report of the NFPA’s Third-Party Independent Evaluation Panel entitled “Barly Streamer
Emzssion Lightning Protection Technology” (1999) (hereafter “Bryan Report™).

Both the NIST and the Bryan Report concluded that ESE systems have both an adequate
theoretical basis and laboratory testing. NIST Report at page 25: Bryan Report at page 26.
However, the authors of both reports found that there is insufficient field testing of either ESE
systems or traditional (also known as “Faraday™) systems of lightning protection under natural
thunderstorm conditions. NIST Report at page. 16. Bryan Report at page 26. These findings of
inadequate field testing of both traditional Faraday systems and ESE systems of lightning
protection were based in part on the fact that there have been reported failures of both types of
systems, and there was virtually no documentation to determine the cause of the failure.! As a
result, both reports concluded that ne meaningful conclusions regarding the performance of either
type of system could be drawn based on either reported failures or lack of failures of either type of

system under natural thunderstorm conditions. NIST Report at page 25; Bryan Report pages.23-
24.

Based on this [ack of field testing---or even laboratory testing—for traditional (Faraday)
systems of lightning protection, the NIST Report concluded that “insufficient quantitative data see
to exist about the performance of traditional rods....” NIST at page 24. Dr. Bryan, a former
member of the NFPA Standards Council, went so far as to conclude that because of a lack of field
or laboratory testing, NFPA 780 systems had insufficient scientific validation to warrant an NFPA
standard and recommended that NFPA 780 be “downgraded” to a recommended practice, Bryan
Report at pages 27-28.

It also is worth noting that both the NIST and Bryan Reports were highly critical of
studies, funded by the Faraday industry, conducted by Professor Moore and Dr. Rison of the

! Both Faraday and ESE Systems—like other products—sometimes experience failures due to failure to maintain the
systems propetly or due to installation errors. Faraday Systems rely on their “track record” in field to support their
efficacy. ESE Systems, like Faraday System, also have similar field experience. For example, in over Lwenty years
and with thousands of systems installed in the United States, Heary Bros. have had no documented failures and their
insurance carriers have paid no claims. Of course, Heary Bros.” ESE systems are installed in compliance with its
manufacturer’s standard to ensure adequate installation.
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New Mexico Institute of Mining and Technology. The NIST Report questioned whether any
meaningful conclusions could be drawn based on tests conducted at elevations of 3000 m, and

that the testing at this altitude “raise questions about the interpretation of such observations”
NIST Report at 21.

Similarly, the Bryan Report identified several significant problems with the methodology
employed by Professor Moore and Dr. Rison. The Bryan Report noted that despite reporting a
“failure” of an ESE system, the ESE terminal had been damaged and--as a result--the study
failed to document that the ESE terminal was even working at the time of the alieged strike
within the zone of protection. Bryan Report at 17. The Bryan Report also noted that Dr. Rison’s
and Professor Moore’s research questioned the efficacy of terminals used in NFPA 780 systems

(Faraday Systems), noting that in four years not a single sharp pointed Franklin rod was struck.
Id at 18.

The lack of a scientific basis for NFPA 780 and UL 96A also has been confirmed in an
article by written by Professor Martin Uman (a leading lightning protection expert who is often
quoted by Faraday manufacturers) and published in the December 2002 issue of American
Meteorological Society. The article states “[t]he theoretical justification of the traditional
[Faraday] approach is fairly crude, in part due to our incomplete understanding of lightning’s
attachment to ground-based objects. Hence, the fact that traditional [Faraday lightning
protection] systems have a history of success in preventing or minimizing damage to structures is
the primary justification for their use.” December 2002 Edition of American Meteorolagical
Society at page 1809. Of course, as noted above, Heary Bros.” ESE systems have the same
history of success based on field experience now cxceeding thirty yearssuccess which has
been acknowledged by Heary Bros.” insurance carriers who provide insurance coverage for its
ESE systems through Travelers Insurance Company.

CONCLUSION

For all the foregoing reasons, we respectfully request that you reject Proposed Code
Modification 7255. Importantly, as explained above, Proposed Code Modification 7255 clearly
cannot be adopted under Florida law because it discriminates against manufacturers and
installers of ESE lightning protection systems which constitute a competing alternative of
“demonstrated capabilities.” Florida State law (553.73 (9) (a) 3 F .8.). Moreover, the Proposed
Code Modification 7255 should be accepted since it simply is the right thing to do to preserve an
option that architects, engineers and owners have chosen for decades with success and—to do
otherwise—would provide the Faraday industry with an unfair and unlawful monopoly. Thus,
the action proposed by this letter is in the interests of retaining the owners’ ability to choose and
will avoid the creation of state law that conflicts with federal antitrust laws and imposes
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anticompetitive restraints on the marketplace.

Sincerely,

SCHRODER, JOSEPH & ASSOCIATES, LLP

_ ] .
- fia (. \ vils
~ ;" : Ve :-—r :. -
¥ Z f

Linda H. Joseph
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INTRODUCTION

1. Scope

1.1 The requircments of this standard cover the design of systems using Early Streamer Emission (“ESE”) air
terninals for strikes. The Standard is divided mto Three Levels of Protection. Electrical transmission lines
and equipment are not within the scope of this standard,

1.2 These requirements apply to lightning protection systems that are complete and cover all parts of a
structure, Partial systems are not covered by this standard.

1.3 Where fittings, devices or other components required by this standard are available as listed or labeled,
such components shall be used. Otherwise the componerits shall be approved by the authority havitg
Jurisdiction (i.e. Engineer of Record, Architect, Owner, Applied Research Laboratories or Underwriter’s
Laboratories).

1.4 This Manufactirer*s standard is based upon Heary Bros.” 30 years experience in designing lightning
proteciion systems. Because of the lack of a complete understanding of the interaction between lightning
and ground based objects and the lightning attachment process, the number and placement of air terminals
set forth in this Manufacturer’s Standard is based salely on Heary Bros.’ experience and its air terminals
and the configuration of those terminals have not been scientifically proven or guarantsed to have a
measurable zone of protection, NFPA 780, states that the NFPA “does not independently test, evaluate or
verify the accuracy of any information or the soundness of any judgmems contained in its codes and
standards.”
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2, Glossary

2.1 For the purpese of this standard the following definitions apply:

Lightning Protection Systet is complete system of air terminals(s), conductors, ground terminals, bonding

conduciors, transient voliage surge suppression devices and other components required to compiete a
system.

2.2 AIR TERMINAL.:

Is the component of the sysiem that is intended to intercept the Ii ghtning strokes.
2,3 APFPROVED:

Acceptable to the “authority having jurisdiction™,

24  AUTHORITY HAVING JURISTICTION:

Ls the organization, office or individual responsible for “approving” the
equipmnent, and installation or a procedure.

2.5 BONDING:
An electrical connection between an electrically conductive object and a
coamponent of a lightning protection system that is intended to significantly
reduce potential differences created by lightning currents.

26 CABLE: A conducior formed of a number of wires stranded wgether.

2.7 CHIMNEY:

A smoke or vent stack having a flue with cross sectional area less than 500 5q in
(-3 sq m} and a total height of less than 75 feet (23m).

2,8 CONDUCTOR:

The portion of a lightning protection system that is intended to carry the
lightning discharge to the ground.

2.8.1 MAIN CONDUCTOR:

A conductor that interconnects ir terminals and serves as a down lead to
ground,

2.8.2 BONDING CONDUCTOR:

A conductor intended to be nsed for potential equalization between metal bodies ‘

and the lightning protection sysiem. Bonding conductors are not designed or
intended 1o carry main lightning cument.

29 TASTENER: ‘

An attachment to secure the conductor to the structure.
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2.10 GROUNDEIDY,
Connected o carth or to some conducting body that is connected to earth,
2.10.1 GROUND GRID:
A system of grounding electrodes consisting of intercomnected bare cables
buried in the earth.
2.10.2 GROUND TERMINAL (ELECTRODE):
The partion of & lightning protection system that is installed for the purpose of
providing electrical contact with earth.
2.11 LIGHTNING STRIKE:
The entire lightning event that can consist of one or more lightning sirokes.
2.12 LOOF CONDUCTOR:
A conducior that encircles a stucture that is used 10 interconnect ground
terminals, main conductors or other grounded bodies,

2.13 METAL FRAME STRUCTURE:

A structure with electrically continuous structure members of sufficient size 1o
provide electrical path equivalent to that of the lightning conductors in this
standard.

2.14 SHALL:

Indicates a mandatory requirement of this Standard.

2.15 SHOULD:

Indicates a recommendation or that which is advised but not required.

2.16 SURGE ARRESTORS: ‘
Are devices designed to limit damaging surge voltages by discharging or
bypassing the current while maintaining the ability of repeating these functions.
Heary Brothers Lightning Protection Co., Inc. and its Division Lighining
Preventor of America do not manufacture Surge Arrestors nor do they warranty
the equipment.
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3. GENFRAL REQUIREMENTS

3.1 GENERAL DESIGN REQUIREMENTS:

A lighining prozection system using an Early Sireamer Emission Air Terminal
(s} shall be designed with provisions for inspection and maintenarce.

3.2 Every installation shali be reviewed by a prior study to determine the level of protection required {See
Figure 3.5.1).

3.3 The position of the E.S.E. air terminal, including height of above structure shall be determined in
accordance with the level of prolection required. (See Figure 3.5.1)

3.4 The number of terminals will depend on the system design under the Manufacturer’s Standard based upon
the dimensions of the area to be protected. (See Figure 3.5.1)

3.5 There are multiple styles of E.S.E. air terminals and systems available. For purposes of this standard they
have been divided into separate levels of protection, with each fevel having its own installation
requiremerits. A chart is provided (See Figure 3.5.1) as a general gnideline in determining which level of
protection best fits the requirements of the project.

3.6 All belts on bolt pressure connectors require to be torqued at 150 pound-inches (17N-m).

4.7 This Manufacturer’s standard is based upon Heary Bros,’ 30 years experience in designing lightning
protection systems. Because of the lack of a complete understanding of the interaction between lightning
and ground based objects and the lightning attachment process, the number and placement of air terminais
set forth in this Manufacturer’s Standard is based solely on Heary Bros." experience and its air terminals
and the configuration of those terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection, NFPA 780, siates that the NFPA “does not independently test, evaluate or

verify the accuracy of ety information or the soundness of any judgments comained in its codes and
standards.”
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‘3 Fipure 3.5.1 L.evels of Protection for ESE Lightning Protection Systems
ﬁ 3
N - -
£ | FEATURES LEVEL 1 LEVEL 2 :
2 Number of ESE | 3 R
Terminals Reqired 1 Air Terminal | 1 Air Terminal 1 Air Termina)
Fursuant to Syslem (See Notc: A) {See Note: A) (Ste Noe: B)
Deesign
Grownding Resistance ]
Raquirements 1642 {chms) or icss 10 0 {olims) or Joss 3502 {phms) or Jess
Warranty 15 year matcrial 15 year material Syearwiaterial
=K year waerial
workmanship worknenship workmanship
Ajt Terminal height
above &l rool top 27 {6.1m) 20° (6.1 T
Tecjections €rm @m
Trasient Voltage Surge | Shatl be installed op all | Shiall be instalicd on all | Shall be Instafied om aii
Suppression servies entranges of service entrances of servics emtrances of
- chpmn, tslephone, elee:!ric, elophone, akectric, telephone,
| ] F:blc, and ameana bead- | ¢able, antenomi bead-tn. | cable, antenna lead-in_
| 0.
[ ARL Lising and o : l
UL Listing mark on Required Required Roqui
fpplicable cormponents * e
Bullding Helght Unlimiiod Untimited Under 75° (23m)
Bullding Types All Al Residentinl, Fann,
Agricultural, Small
S commistcing, ____
7
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SP7255 -G4 General Comment

{Note: 4)

Manufacturer’s Installation Standard HBP-2iLevet | and Level 2 require one (1) ESE Air Terminal to be installed
on the roof for every circular area of 337,810 feet. Swructures may be on any height and the ESE lightning
protection syslem must comply with all other requirements within this Manufacturer’s Installation Standard HBP-
21. This Manufacturer’s standard is based upon Heary Bros.” 30 years experience in designing lightning protection
systems. Because of the lack of a complete understanding of the interaction between lightning and ground based
objects and the lighming attachment process, the number and placement of air terminals set forth {n this
Manufacturer’s standard is based solely on Heary Bros.” experience and its air terminals and the configuration of
those terminals have not been scientifically proven or guaranteed to have a measurable zone of protection.
Consumers should be aware that the NFPA, in issuing its slandard for lightning protection NFPA 780, states that the
NFPA, “does not independently test, evaluate or verify the accuracy of any information or the soundness of any
judgment contained in its codes and standards.”

(Nete: B)

Manufacturer’s Installation Standard HBP-2] Level 3 requires one (1) ESE Air Terminal o be installed on the roof
for every circular area of 70,650 feet. Structures may be of any height and the ESE lightning protection system musi
comply with all other requirements within this Manufacturet’s Installation Standard HBP-21. The recommended
nurber and placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air terminals
and the configuration of those terminals have not been scientifically proven or guaranteed fo have a measurable zone
of protection. Consumers should be aware that the NFPA, in issuing its standard for lighting protection, NFPA 780,
states that the NFPA, “does not independently test, evaluate or verify the accuracy of any information or the
soundness of any judgment contained in its codes and standards.”
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LEVEL 1

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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() 4. Level 1 General Installation and Component Requirements
(3 4.1 An ESE lighting protection system installation consists of the following interconnected parts
; (a) One or more ESE air terminals
r (b) Mast and mounting systems - as required based on level of protection desired.
Q {c) Bonding conductors - as required based on level of protection.
35 (d) Ground system — Single grid to loop conductor system.
() Equipotential Bonding.
(f) Trensient Voltage Surge Suppression.

4.1.1  The number of ESE air terminals will depend on the system desian under the Manufacturer’s Standard
based upon the area indicated in Figure 3.5.1 for Level 1 type systems. The recommended number and
placement of air terminals is based solely on Heary Bros.” 30 vears of experience and its air terminals
and the configuration of those terminals have not been seientifically proven or guaranteed to have a
mieasurable zone of protection. Consumers should be aware that the NFPA, in issning its standard for
lightning protection, NFPA 780, states that the NFPA, “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards,”

4.1.2  Components Tables 4.1.1.1 and Figure 4.1.1.2 provides minimum sizes and weights for use in ESE
lightning protection system installation.

Figure 4.1.1.1
Type of conduckor | Manitmm Copper Standard? | Aluminum ﬂ
.| Pianeer Meitic Standard’ Metric
FSE Air Terminal | %7 12.7mm W 12,7 wimm WY 2.7 ki
Main Conductor Min Size eixh
Cable strand 14AWG 13AWG
Weight Por Lenth | 3750bs /10007 or | 1901be/1000
Cross Sectional 558 gfm 283 pim
area 115600 M / 192000 Chs
_— Sgmm? 97 mm?
Groamd Terminals | Ground Rod £ Wk 10* (Z0mm x| NA
Grouned Plage 3000mm) 247
24 20 gaugr:
{600msm 1
l 600mm) pure
| Copger plate
tiiimim of 2 |
COntact poimts-each !
8 sq inch contact
L 10 phates
Figurc 4.1.1.2 Early Streamer Emission Air Termina?
2D B
j PP
A= 12 i R
B> 9" N I
b A
L
Y. i
10
139
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SP7255 -G4 General Comment

4.2 ESE Air terminals shail be sufficiently rigid {o withstand mechanical damage. They shall be constructed of
copper, copper alloy, aluminum or stainless steel. The main conductive parts of the ESE air terminal shall
have the minimum dimensions in accordance with table 4.1.1.1 and Figare 4.1.1.2 for minimum
dimensions of ESE Air Terminal.

4.2.1  Instalation: Air lermirals and their suppotis shall be mounted in such a way as to withstand the
lightning currents, electromotive force, corrosion and effects of weather, heat, humidity, snow and
wind.

NOTE: Wind destgn requirements should be consistent with local building code requirements.

422 Where an air terminal or mast is supported by conductive guys, the guys shall be connected from their
points of anchorage to the closest down conductor(s) by a conductor equivalent in size 1o that of the
down conductor(s).

423  The tip of any ESE air terminal or mast shall not be less than 20° (6.1m) above the protecied structures,
including anfennas, cooling towers, tanks, roofs and masts.

424 The ESE air terminal shall be mounted on structures such as Sagpoles, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as, sports facilities and
stadiums, golf courses, public parks, camping sites and racetracks. The ESE anit shall be mounted at
an elevation indicated in Section 4.2.3,

4.3 Storage areas for Flammable and Combustible Liguids or Fiammable Gases. Structures containing these
matetials shall be grounded, but grounding alone does not constitute sufficient protection against
atmospheric discharges.

4.4 Burge Suppression devices shall be installed on electric and telephone service entrances, antenna jead-ins,
and electrical and electronic cables/ conductors entering or exiting the building,

44.1  Electrical Surge Suppression device shal! be internalty redundant and modular, in both surge
suppression elements and fusing in construction for ease of field reparability. Manufacturers shal;
warranty the modules and fise for the lifetime of the unit, with a minimuam 10-year full unit warranty.
Units shall be mounied as to minimize inductance installation. (i.e. As close to equipment to be
protected or by use of documented low inductance cabling).

4.5 General, In determining the necessity of bonding a metal body to a lightning protection systern, the

following factors shail be considered:

A. Bonding is required only if there is 4 likely to be a side flash between the lightning protection sysiem
and other grounded medium.

B. The influence of a non-grounded metal body, such as metal window frame in a non-conductive
medium, is limited to its effectiveness as a short cirenit conductor if a side flash occurs therefore, does
not necessarily require bonding to the Hghtning protection system.

C. Bonding distance requirements depend on the technical evaluation of the number of down conductors
and their Jocation, the interconnection of other grounded systems, the proximity of grounded metal
bodies to the down conductors and the flaskover medium (Air or solid materials).

D. Meral bodies located in a steel frame structure shall be permitied te be inherently bonded through
construction and further bonding shall not be required.

E. Metal antenna masts or supports located on a protected structure shall be bonded to the lightning
protection system using main size conductors and lisied fittings, The height of the air terminal shall
maintain the minimum protecticn above these objects as specified in Section 4.2.3
NOTE: For additional bonding requirements see Section 5.2 and 5.3.

4.6 Components
4.6.1 A lightning protection system shall be made of components that are resistant 1o corrosion or shatl be
acceptably protected against corroston. The following materials are acceptable;
A. Copper of the grade required for commercial electrical work. Or a copper alloy with similar
characteristics. Usually of 98 percent conductivity when anngaled,
B. Alumisum conductors as acceptable as electrical grade aluminum,

11
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SP7255 -G4 General Comment

2020 Triennial

4.6.2  Components shall be protected against deterioration due to local conditions. Any pari of a copper
system {hat is exposed to direct action of chimney gasses or other similar corrosive gases shall he
protecied. Aluminum components are not required to be protected.

4.6.3  Moetals shall be used in cambinations that are galvanically compatible.

A Copper compenents shall not be installed direcily on aluminum roofing, siding or other aluminum
surfaces.

B. Aluninum lightning protection components shall not be instalied directly on copper roofing
materia] or other copper surfaces ot below the run off of a copper surface,

C.  Aluminum conductors and components shall not be:

a. Embedded in concrete or masonry.

b. In direct contact with a surface coated with alkaline base paint, or
¢ Installed in wet locations, for example eave tronghs or downspouts.
d. Installed in direct contact with earth.

D. Components used for connection of aluminum down conductors to copper or copper-clad
grounding equipment shalt provide separation between aluminum and copper materials. These
fittings may be a Stainless steel sleeve with infernal separation or other connector that provides
proper separation of aluminum and copper components.

464  Unless otherwise indicated in this standard, an air terminal shall be provided for each partofa
structure that is likely o be damaged by lightning. Based on the individual design requirernents of the
level of protection required,

5. Level 1 Air Terminal Installation Reguirements

5.1 Early Streamer Emission Air Terminals

A. ESE Air Terminals shall be movnted &1 a height consistent with the requirements of Section 4.2.3 or a
minimuwn of 20" above all projections on the roof.

See Figure 5.1.1 for sample mast mouniing details.

Figure 5.1.)

Terminad Afr Terminal
& Alumiram Mast 23'(Tm)
wilf moum

‘r;;*— Aluzinnm mast 20° (G}

d]%‘o— Estly Streatras Emission Air % Esrly Stveamer Eenisston

i
1
i
L
17, Suppor Collar wiih 314
! stainless steel bofls

Bonding Piatz colsle
g

8« Copper down Gonducios

)
A

o € Early Streamer Emisskm Al Torminal

<= 20" {6m) Telescopic Mast

i Cable conaieeror
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SP7255 -G4 General Comment

B. ESE Air Terminals shall be provided in proper quantity and location based on the system design under
Manufacturer’s Standard, See Figure 3.5.1 Leve! | requirements. The recommended sumber and
placement of zir terminals {s based on Heary Bros.” experience and its air terminals and the
configuration of those terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in {ssuing its standard for
lightning protection, NFPA 780, states that the NFPA “does not independently test, evaluate or veri fy
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

C. Additional ESE air lerminals shall be provided in situations where steeples, cupolas, crosses, stacks,
chimneys, ets. projeet above (he protected roof area. This requirement appliss to all projections which
could provide a potential upward sireamer release. The addition air terminals shali be provided
regardless of whether or not the projection is within or outside the area covered by the system design
under the Manufacturer’s Standard. See Fipure 5.1.2. The recommended number and placement of air
terminals is based on Heary Bros.” experience and its air terminals and the configuration of those
terminals have nol been scientifically proven or guaranteed to have a measurable zone of protection.

Consnmers should be aware that the NFPA, in issuing its standard for lghtning protection, NFPA 780,
states that the NFPA “does not independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and standards.”

Fioure 5.1.2

D. Conductors shall be securely fastened to roof or structure at intervals not exceeding 3°07 on center.

E. ESE Air Terminals shall be provided with a minimum of two paths to ground. Cables shall maintain a
horizontal er downward path to ground to aveid “U” and “V™ {down and up) pockets. See Figure 5.1.4

F. No Bend of'a conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than 8 inches nor shall a conductor rise greater than 8”. However conductors may.raise a rate of
3" per 12" of run. See Figure 5.1.3 and Figure 5.1.4

13

2020 Triennial

Special Occupancy

142

Page: 21

General_SKM_45819052813350_21.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7255 -G4 General Comment

Figure 5.1.3
e e
I y .
S % R Radios bead, & itches

} [ t (203 mm) minimum

i
e

S0-Eepret rainimuns

NOTE:  Through rogf, througl wall and tev tupe connceiov @o not meed 1o congly with this regairement

Figure 5.1.4

D= Total Distamce of risc required.
A= 3" (neax) Rise

B~ 17{max) Ran

C= & (max)

Note: Ramp may be constructan of wood, mieial, fbergiass, plastic, PVC eie, provided the constrasticn Is such
s it will be reststant to corrasion end rot, The eondictor shall be adached O PPt Of ramprAS Heuired in
Section 5,3.D

5.1.1  In situations where multiple air terminals are required, the periteter air terminals shali be positioned
sa that they are not more than 230° (70m) for the outside edge of the building nor shall the ESE Air
Terminals be spaced more than 460° (140m) apart at any time. A cross run cable shall be provided a
intervals of 1000° (305m) when building exceeds 20007 (610m) in length in any direction. See Fig
5.L.1.1. The recommended number and placement of air tenminals is based solely on Heary Bros.’ 30
years of experience and its air terminals and the configuration of those terminals have not been
scientifically proven or guaranteed ho have a measurable zone of protection. Consumers should be
awdre that the NFPA, in issuing ils standard for lightning protection, NFPA 780, states that the NFFA,
“does not independently test, evaluate or verify the accuracy of any information or the soundness of
any judgment contained in its codes and standards.”

512 Down Conduetors in situations where multiple ESE Air Terminals arc required shalf be spaced at
intervals no more than 3007 (152m) apart around the perimeter of the structure. The recommended
number and placement of air terminals is based solely on Heary Bros.' 30 years of experience and its
air terminals and the configuration of those terminals have nol been scientifically proven or guaranteed
w have a measurable zone of protection. Consumers should be aware that the NFPA, in issuing its
standard for lightning ptotection, NFPA 780, stales that the NFPA, “does not independently test,

evaluate or verify the accuracy of any information or the soundness of any judgment contained in its
codes and standards.”
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Figun: 5.1.1.1

SP7255 -G4 General Comment

shall be provided
per Section 728

A= 130" (20m) wanisiim
B= 460" (140 b moirumn
= 1000" (305m)

6. Level 1 Bonding Requirements
6.1 Roof top Interconnection loop
A, An interconnection loop around the perimeter of the roof structure shall be provided to which ESE
Ground Conductors shall be bonded.
B.  Loops shall be provided at all intermediate and lower roof levels and connected at 3 minimum of two
(2) locations to the down conductors.
a. Bonding connections shall be made with main size conductor to all rebar, reinforcing red,
structural steel, interior wall wire mesh, nylon mesh in stucco walls, etc. whether exposed or not
at all inside and cutside comers of structure as a minimum. Additional bonding connections shall
‘ be made at intervals not exceeding 60’ (18m) around the perimeter of the structure. Care shall be
| taken to assure that all rebar, reinforcing rod, struetural steel, interior wall wire mesh, nylon mesh
‘ i stucco walls, et. Whether exposed or not is electrically continuous or made so. [See Fip. 6.2.4
and Fig 6.25).
‘ b. Down Conductors shall be bonded to the structural steel, reinforcing rod or other structural
‘ support at the top and botlom of conductor run.

Figure 634

‘ 3~ Rebar‘mesheie.

i

=5y Bonding Clatp min | 143
‘ €$‘ copiact

ﬂ: 7 Mulin Size coodwetor

‘ 3
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6.2 Bonding Requirements

7.1 Down Canductors™

| 7.1.2

1. Figure 6.2.5 3 . i
B Lighining, Prosection Grownd prid
‘ -‘=\. """ (Typicid 07’2 ) Sex: Sevtion &
; st ;
: 4 -
ek Sy
R e S S S i
L
E "-B *{ ' 5
P P
-1 i
[ A
1 ! f
1 i
& )
] i)
-i—’(‘ b '-‘:-"f-i' =
i |
3 3 A
'
H 1
{| K
| 1
|
| e — s e s s Y
| S S S——— S S s
i
A= 607 {18m) Meximum
Spating
B= 60" {18m) Maxinmra
Spacing

Notez For Rase Grounding requiremonts see Soction 7

A. Rooftop air handling units, equipment, or other roof top equipment shall be bonded to the svsiem
where the equipment is within 6° (1.8m) of a lightning protection conductor unless;
B. Inherently bonded to the lightning protection system.
C. Sanitary vents, raof drains, flashings, copings, etc. located within 6’ (1.8m) of'a lightning protection
conductor, shall be bonded via secondary sized conductor to the lightning protection system,
7. Level 1 Grounding System Requirements

7.1.1 A minimum of Two (2) Down Conductors Shall be provided for each ESE Li ghining Protection
‘ System. In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 5.1,2
Down Conductors shall be spaced at least 10° (3m) apart.
7.1.3 Down conductors and other conductor where exposed to potential mechanicat damage shail be
| protected against such damage by means of PVC, Fiberglass conduit sleeve, or metal conduit. {Metal
| conduil may be used provided the upper and lower portions are bonded to the down conducior). At
ground level the bottom 8° (2.4m) of exposed down conductor shall be protected. See figure 7.2.1.1
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SP7255 -G4 General Comment

7.1.4  Down Conductors may be coursed within the construction of the building provided they are properly
profected. See Figure 7.2.1.2

Figure 7.2.1.1

A= 10" (3 m) Minimum
B~ 2° (0.6m) Mintmum
C= 3" (0 3m) Minimum

Figure 7.2.1.2

i

| e
I
ez

'|

Maik Size Deoven conducior
PVC or Other Ground Guard
-
e e 4——————— Ground Rod Coanection
i i
1 h A+ 34" % 10’ Growad Red {typ. of 3)
i §

M.,

1 PVC Conduit Minimum

[

/33!.// 34x 16" Copper Bond Ground Rod
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2020 Triennial

116

7.2
721

722

724

For masts that are electrically eonductive then the mast shall be permitted 1o be used as a down
conductor.
A, If electrically cominuous, structural steel shall be permitied 1o be used as the down conductor,
B. Test joints shall be provided for each down conducior. They shall be accessible and located as
near as practicable to the ground termination.
Masoary Anchors used to secure the lightning protection materials shall have a minimum outside
diamieter of ¥ in. (6.4mm) and shall be set with care. Holes made to receive the body of the anchor
shall be of correct size, made with the proper tools and made in brick, stone or other masonry unjt,
Fasieners shall not be justalied in mortar joints. When anchors are installed, the fit shall be tight
againal moisture, thus reducing the possibility of damage due to freezing,
Connector Fittings shall be used at all “end to end, “tee” or “Y” splices of lightning conductors. They
shall be attached 5o as to withstand a pull test of 200 Ibs. Fittings nsed for required connections shall
be of bolted, welded or high compression type and bear the ARL Listing and UL Listing.
Conductors shall be fastened securely to the structure upon which they are placed at intervals not
exceeding 3 ft (Im). The fasteners, attached by nails, screws, bolts or adhesives as necessary, shall not
be subject {o breakage and shall be of the same material as the conductor or of a material a5 resistant to
corrasion as that of the conducior. No combination of materials shali be used that forms an clectrolytic
couple of such nature that, in the presence of moisture, corrosion is accelerated.
Grounding
Ground Terminations: A siudy shall be conducted to engineer a grounding system to a maximuom of 10
ohms resistance in accordance with 1EEE fall of potential ANSI/IEEE 141, Recommended Practice Jor
Efectric Fower Distribution for Indusirial Power Plauts, method. The compenents for the grounding
system shall be selected to be suitable for the soil conditions and the other side factors such as cathodic
protection.
Ground electrodes shall be of copper-bond steel in sufficient number as to achieve a 10-ohm maximum
resistance 1o ground. Ground electrodes shall be installed so that the top of the electrode is a minimum
3" (Im) below finished grade minimum and 2" (0.6m} away from the fosndation wall. See Figure
7.2.1.1
Ground rod terminations. The down conduetor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direct buria),
Each down conductor shall ierminate at a ground terminal systent. A minimam of 3 ground tenminals
shall be provided per down conductor location. Configured either in a straight line or in delta

formation. Where the ground terminals are spaced a minimum of 10° (3m) apart. See Figures 7.2,3.1
and 7.2.3.2

Figore 7.2.3.1

Fanished Grade

I )

=i

_f ﬂ"""'--ﬁl.

S

H

1
! ¢ b A- 10" (3m) Minimum

r B~ 107 (3Im) Minimem (Typical)

| = 57 {Im) Minimem
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C= 3% {1 m) Miniasan

Figure 7.2.3.2 ‘
Finished Grade A= T0° (3m) Minkmum
a
L 5 _/q b~ 10" {3m) Minimum (Typical)
1‘\. */ {’;

by
/*f'},\.l

7.2.5  Ground terminals locaied under stabs or in craw] spaces shall be installed as near as practicable 1o the
outside parimeter of the structure,

72.6  Electrical system grounding electrodes shall not be nsed in liew of lightning ground rods. Thiy
provision shall not prohibit the required bonding together of grounding electrodes of different systems.
NOTE 1: For Further information, see NFFA 70 National Electric Code, which contains detailed
information on the grounding of electrical systems.
NOTE 2: Ground rod or ground ring/loop electrodes should be installed below the frost line where
practicable and in accordance with Section 7.2.8

blacktop
£ support ring
[
| !
‘ J J =~ PV Test well
Sopd

1.27  Grounding ring/loop Electrode encircling the structure shall be provided and in direct contact with the
earth at a depth of not less than 2fi. The ground ring conducior shall be sized at a minimum of that of
the main sized conductor. See Figure 7.2.8.1

19
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Figore 7.2,8.1

Ground comnesibon to roel,
stesl rebar

Naote:

Giround rosd shownt Jor veference only,
Quanrity and confipurition shalf confinn
with other requirements of this standard,

/n A= 2 Minimum

B~ 5" {({m}) Minimum

728  Commen Grounding. All grounding media in or on 2 structure shall be interconnected to provide a
common ground potential. This shall include, but not be limited to lightning protection, electrical
services, telephone and antenna system grounds as well as underground metallic piping systems. Such
piping systems include water service, well casings Iocated within 25f (7.6m) of the structure,
underground conduits (not already bonded) ete. Main size lightning conductors shali be used for
interconnecting these grounding systeme te the lightning protection system.

7.29  Commen Ground Bonding. If electric telephone or other systems are bonded to metallic water pipe,
only one connection from the lightning protection system to the water pipe system is necessary,
provided that the vwater pipe is electrically continuous between all systems. In situations where thers
are separate sexvices for domestic and fire water entering the building both systerns shall be bonded to
the lightning protection grounding systern. This may be accomplished via direst connection or through
the ground loop system.

8. Level 1 Structura) Steel Systems

8.1 General. The steel framework of a structure shall be permitied to be utilized as the main conducior of a
lightning protection system if it is electrically continuous or is made electrically continuous.

8.2 Steel Structure Terminals. Ground terminals shall be connected to approximately every other stee] cohimn
around the perimeter of the siructure at intervals averaging not more than 60ft (18m}. Ground terminals
shall be connected together via a main size conductor as indicated in sec 7.2. Connections shall be made
near the base of the column, with & surface contact area not less than 8 sq inches (3200mm®) or by
exothermic welding. Bonding plates shall have bolt pressure cable connectors and shall be bolted securely
to the structural stee] framework so as to maintain electrical continuity.

8.3 Connections to Framework. Conductors shall be connected to cleaned areas of the structural stee]
framework by the bonding of plates having a surface vonlact area of not less than 8 sq in (5200mm?). The
area of attachment shall be free of paint, grease oil and debris. (See Figure 8.3.1)
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2020 Triennial

Figure 8.3.1

N
| Structural Steel connection
1 :] por Section £.3

=

Ground Cable to Loop
or ground grid

8.4 Early Streamer Emission Alr termivals shall be permitted to be bonded directly to siructural, by means of
direct attachment through mast or by use of two inlerconnection wires routed through roof and bonded at
the 1op of the structural steel in the manner described in Section 8.3

8.5 Meial Bodies. Certain Mstal bodies located outside or inside the structure contribute to lightning hazards
because they are grounded or assist in providing a path Lo ground for lightning currents. Such metal bodies
shalt be bonded to the lightning protection system in accordance with Section 4.5.

8.6 Concealment in Steel Reinforced Concrete. Conductors or other components of the lightning protection
system concealed in steel reinforced concrete units shall be connected 1o the reinforcing steel. Concealed
down conductors shall be connected to vertical reinforcing steel. Roof conductors or other concealed
horizontal conductors runs shall be connected to reinforcing steel/structural steel at intervals not exceeding
601t {18m) and at all comers. See Section 6.

8.7 Down Conductors coursed on or in reinforced conerete columns or on structural steel cofumns shall be
connected fo the reinforcing steel and/or structural sieel member at its upper and lower extremities. In the
case of long vertical members an additional ¢onnection shall be made at intervals not exceeding 200t
(60m). Such connections shall be made vsing listed clamps or listed bonding plates or by exothermic
welding. The use of PVC conduit or other non-metallic chase does not negate the need for these
interconnections.

21

Special Occupancy

150

Page: 29

General_SKM_45819052813350_29.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7255 -G4 General Comment

LEVEL 2

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS

22

2020 Triennial

Special Occupancy

Page: 30

General_SKM_45819052813350_30.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7255 -G4 General Comment

9.

Level 2 General Installations and Component Requirements

9.1 An ESE lightning protection system inslallation consists of the following interconnected parts

9.2

9.3

{a) One or more ESE air terminals

(b) Mast and mounting systems — as required based on level of pratection desired

{c) Bonding conductors ~ as required based on level of protection.

{d) Ground system — Single grid to loop conductor system

(e} Equipotential Bonding

(f) Transient Voltage Surge Suppression

The number of ESE air werminals will depend on the system design imder the manufacturer’s Standard
based on the area as indicated in Figure 3.5.1 for Level 2 Systems. The recommended number and
placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air terminals and
the configuration of those terminals have not been scientifically proven or guaranteed to have a measurable
zone of protection. Consumer should be aware that the NFP A, in issuing its standard for lightning
protection, NFPA 780, states that the NFPA, “does not independently test, evaluate or verify the accuracy
of any information or the soundness of ary judgment contained in its codes and standards.”

Components Tables Figure 9.3.1 and Figure 9.3.2 provide minimum sizes and weights for use in £SE
lightning protection system installation.

Figure 2.3.1
Type of conductor | Minimum Copper Standard! | Aturmingm
Diameter Metvic Siandand’ Menic
ESE Air Terminal | 1727 12.7inm 2 F23mm | 327712 Tmm
‘Main Condurtor | Min Sizc each
Cable sirind WAWG 1R3AWG
Weight Per 3751bs /100 ar 190Fba | 0
Length 558 g/m 283 gfm
Cross Boctional 115,000 Cid / 192000 €M/
o B mmt . 07 s *
“Ground Torminals | Ground Rod / W10 RQ0mm | NA,
Ground Plaie x 3000mm)’ 24" x
247x 20 panpe
{500mm x
S00tn) pure
Cepper plate
wyindenam of 2
comat poinks
each B 5q inch
contact i plake
Figure 9.3.2 Early Streasner Etnission Air Terminal
A=12" —B ..
B= ? I ’1 4"7 )
. |
POy
¥
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9.4 ESE Air Terminals shali be sufficiently rigid to withstand mechanical damage, They shall be constructed
of copper, copper alloy, aluminum or stainless steel. The main conductive parts of the ESE air terminais
shall have the minimum dimensions in sccordance with Figures 9.3.1 and Figure 9.3.2 for minimum
dimensions of ESE Air Terminals Installation; Air terminals and their supports shall be mounted in such a
way as 1o withstand the lightning currents, electromotive force, corrosion and effects of weather, heat,
humidity, snow and wind
NOTE: Wind design requirements should be consistens with local building code requiremens.

9.4.1  Where an air terminal or mast is supported by conductive guys, the guys shall be connected from their
points of anchorage to the ¢losest down conductor(s) by a conductor equivalent in size {o that of the
down condugtor(s).

9.4.2  The tip of any ESE air terminal shall not be iess than 20° {6.1m) above the protected structures,
including antennas, cooling towers, tanks, roof end masts,

943  The ESE air terminais shall be mounted on structures such as flagpole, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as, sports facilities and
stadiums, golf courses, public parks, camping sites and racetracks. The ESE unit shait be mounted at
an elevation as indicated in Section 9.4.2,

9.3 Storage Areas for flammable and combustible liquids or flammable gases. Structures containing these
materials shall be grounded, but grounding alone does not eonstitute sufficient proiection against
atmospheric discharges.

9.5.1  Electrical Surge Suppression device shall be imternally redundant and modular, in both surge
suppression elements and fusing in construction for ease of fisld reparability. Manufacturers shall
warranty the modules and fuse for the lifetime of the unit, with a minimum [0-year full unit warranty,

Units shall be mounted as to minimize inductance installation. (Le. As close to equipment to be
protected ot by use of documented low inductance cabling.)

Note i Electrical systems and utilization equipment within the structure may reguire further surge
suppression. Such protection is nol part of this siandard. NFPA 70, Netional Electric Code and
ANSHIEEE C62.41-1991 2™ Edition, shail be consulied Jor further information and installation
requirements.
Note 2: [ustrations shown in this are those of Heary Brothers Lightning Proiection Co., Inc. (HBLP)
and its division Lightning Preventor of America (1LPA ). HBLP and LPA do not monufaciure or
warranly surge protection devices. Warranties requived of this standard shall be the responsibility or
the surge protection device manufaciurer.

9.6 General. In determining the necessity of bonding a metal body io a lightning protection system, the

following factors shall be considered;

A. Bonding is required only if there is a likely to be a side flash between the lightning protection system
and other grounded medium.

B. The influence of a nen-grounded metal body, such as a metal window frame in & non-conductive
medium, is limited to its effectivencss as a short circuit conductor if a side Hash ocgurs therefore,
not necessarily require bonding to the lightning protection system.

C. Bonding distance requirements depend on the technical evaluation of the number of down conductors
and their location, the interconnection of other greunded systems, the proximity of grounded metal
bodies to the down conductors and the flashover medium {air or solid materials),

{a} Metal bodies located in a stesl frame structure shall be permitted to be inherently bonded through
construction and further bonding shall not be required.

{b} Metal antenna masts or supports located on a protected structure shall be bonded to the lightning
protection system using main size conductors and listed fittings. The height of the air terminal
shall still maintain the minimum protection above these objects as specified in Section 9.4.2.
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9.7 Components

9.7.1

0.7.3

974

10. Level 2

10.1

A

A lightning protection system shall be made of components that are resistant (6 corrasion or shall be
acceptably protected against corrosion. The following materials arc acceptable:
A, Copper of the grade required for commercial electrical work. Or a copper alloy with similar
charaeteristics. Usually of 98 percent conductivity when annealed.
B. Alaminum conductors as acceptable as elecirical grade alwminum.
Components shall be protected against deterioration due to local conditions. Any part of a copper
system that is exposed to direct action of chimney gases or other similar corrosive gases shal] be
piotected. Alnminum components are not required to be protected.
Metals shall be used in combinations that are galvanically compatible,
A. Copper components shall not be installed directly on aluminum roofing, siding, or other aluminum
surfaces.
B.  Aluminum lightning protection components shall not be installed directly on copper roofing
materiz] er other copper surfaces or below the run off of a copper surface.
C. Aluminum Conductors and components shall not be:
4) Embedded in concrete or masonry;
b) o direct contact with a surface coated with alkaline base paint; or
¢} Installed in wet locations, for exampic cave troughs or downspouls.
d) Installed in direct contact with earth
D, Components used for connection of alurninum down conduciors to copper or copper-clad
grounding equipment shall provide separation between aluminum and copper materials, These
fittings may be a stainless stee] sleeve with internal separation or other connector that provides
proper separation of aliminum and copper materdals.
Unless otherwise indicated in this standard, an air terminal shall be provided for each part of a
structure thai is likely to be damaged by lightning, Rased on the individyal design requirements of the
level of protection required.
Air Terminals Installation Requirements
Early Streamer Emission Air Terminals
ESE Air Terminals shall be mounted at a height consist with the requirements of Section $.4.2 ora

minimum of 20° above all projections on the roof. See Figure 10.1.1 for semple mast mounting
details.

Figure 10.1.1

2 . PP
S5 Barly Stecamer Bmizsion Ais

Early Streaser Emission
Terming! Air Termiigl
; ] « Aluminem Mast 25°(7m)
s %= Aluminum mast 20° 6"{6m) : wall mount
;’ i Bonling Flate cable connetior '
' Cable clamp copper down conductor Roof
g

o Shoe base mounted pedestsl

W saisless stoel boits

« % Copper conducior

/ A

Cable couneclor

25

. .
~ / Pitch Pocket or proper roof flashing 4;{/ Support Collar svith 344

T Ponding Plate cable
D1 eanmeekey

dﬁa < Cogrper down Condoclor
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10.2

103
160.4

s = Eerly Smesmer Emission Air Termingl
! -

!+ 20 ($m) Telescopic M

1

\"

K &= Czble cannector

Graviity Mount Mast Suppor

Figure 10,1, comtinued
Lu @~ Early Streamer Emission Alr
P Terntinal

‘ - 25° (1.601) Telescopic Mak

ESE Air Terminals shall be provided in proper quantity and location based on the system design vnder
the Manufacturer's Standard. See Figure 3.5.1 for Level 2. The recommended nurober and placement
of air terminals is base¢ on Heary Bros.” experience and its air terminals and the configuration of those
terminals have no1 been scientifically proven or guaranteed 10 have a measurable zone of protection,
Consumers should be aware that the NFPA, in issuing its standard for lightning protection, NFPA 780,
states that the NFPA “does nof independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and sitandards.”

Conductors shall be securely fastened to roof or structure at intervals not exceeding 3°0” on center.
Additional ESE air terminals shall be provided in situations where steeples, cupolas, crosses, stacks,
chimmeys, ctc project above a protected roof area. This requirement applies to all projections which
could provide a potential upward streamer release, The addition air terminals shall be provided
regardless of whether or not the projection is within or outside the area covered by the system design
under the Manufacturer’s Standard, See Figure 10.2.1. The recommended number and placement of
air terminais is based on Heary Bros.” experience and its air terminals and the configuration of those
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[
g terminals have not been scientifically proven or guaranteed te have a measurabie zone of proteclion.
(7] Consumers should be aware thal the NFPA, in issuing iis standard for lightning protection, NFPA 780,
(2 states that the NFPA “does not independently test, evaluate or verify the accuracy of any information
o or the soundness of any judgment contained in jts codes and standards.™
n
]
N
o Figure 10.2.1
(/]
E‘ a e’
! TF-’- ! i
l Pt
H I
I
e Fra
10.5  ESE Air Terminals shall be provided with a minimum of two paths to ground. Cables shall maintain a
horizontal or downward path to ground to avoid “U” and “V* (down and up) pockets.
1.6 No Bend of'2 conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than § inches nor shall a cenductor rise greater than 8”. However Conductors may rise at 4 rate of
3" per 12" of run. See Figure 10.5.! and Figure 10.6.1
Fimue 16.5.1 |
LT
%o \} K~ Radivs bond, § inches
O AN R 4+ ﬂ (203 mm) minimwn
N-degree minimum
NOTE:  Drough rovf, Warough wall and jec ype conmiwtors 4o not need 1o comply with this regulrement,
Figure 10.6.1
' D= Total Distance of rise sequired,
' A= 3" ) Rise
b B- 127(max) Run
i C=§" (rax)
Note: Ratip ntay I somstrusted of woorl, meal, fiberatass, plastic, PVC e, provided tha canseroction i such
that it will be resistant 10 coroion and rot, The conductor shafl be attached ©F SUPPOT N TRIND a3 required in
27
156
2020 Triennial Special Occupancy

Page: 35

General_SKM_45819052813350_35.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7255 -G4 General Comment

16.7

10.8

16.9

In situations where multiple air terminals are required, the perimeter air terminals shall be positioned so
that they are no more than 230" (70m) from the outside edge of the building nar shail be ESE Ajr
Teiminals he spaced more than 460" (140m) apart at any fime. A cross run cable shall be provided at
intervals of 1000" (305m) When building exceed 200° (610m) in length in any direction. See Figure
10.8.1. The recommended number and placement of air terminals is based solely on Heary Bros." 30
years of experience and its air terminals and the configoration of those terminals have not been
scientifically proven or guaranteed to have a measurable zone of protection. Consumers should be
wware that the NFPA, in issuing its standard for lightning protection, NFPA 780, states that the NFPA,
“does not independently test, evaluate or verify the accuracy of any information or the soundness of any
Jjudgment contained in jts codes and standards.”
Down Conductors in situations where multiple ESE Air Terminals are required shall be spaced at
intervals no more than 500° (152m) apart around the perimeter of the structure.

Figure 1G.8.1

Ar 207 ¢70m) marinig
B 460° (140 sn) maximum
L= 1000° {305m)

Bonding connections shall be made with main size conductor to all rebar, reinforeing rod, structural
steel, interior wall wire mesh, nylon mesh in stucco walls, etc., whether expased or not, at the upper
and lower extremities of each down conductor, Care shall be taken (o assure that all rebar, reinforcing
rod, struciural steel, interior wall mesh, nylon mesh in stuceo walls ete, whether exposed or not 1s
electrically continuous or made so. (See Fig. 10.9.1 and Fig 10.9.2).

Figure 10.9,1 Rebar/ mesh ede.
v Bonding Clunp min | 127
_&}, contget,

|

{.’} . Main Size conduator

L
=

—

@

e,

—
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11.
11.1

12,
12.1
12.2

12.3

124

12.4.1

12.4.2
12.4.3

Figre 1092

Lightniog Protection Ground grid
4" (Typicat of 2) Sec Section 6

Ucy
Srimn wam
-

Early Streamay
Emission Air Tenninal !

O
[
__._wf\

* RelanMesh sinrciural 5
Siezl Bovding, Typical, Per |
Seciion 109 !
|
|

|

Level2  Bonding Requirements

Roof top air handling urits, equipment, or ather roof top equipment shall be bonded 1o the system
where the equipment is within 6° (1.8m) of 4 lightning protection conductor unless.
A. Inherently bonded to the lightning protection system.
Sanitary vents, roof drains, flashings, copings, etc located within 6° (1.8m) of & lightning protection
conductor, shall be bonded via sscondary sized conductor to the lightning protection system.
Level 2 Grounding System Requirements
Down Conductors and Grounding

A minimum of two (1) down conduciors shall be provided for each ESE Lightning Protection System.

In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 10,8,

A single down condusitor shall be permitted to be used where the length of run does not exceed 63t
(15m).

If the horizontal length is greater than the vertical length, two (2) down conductors shall be required
and separated a minimum of 10" (3m).

For lengths greater than 65” {1 9m) two conductors shall be required.

For masts, a single down cenductor only shalt be required.

T electrically condactive, the mast shall be permitted to be used as the down conductor.
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125

12.6

12.7

12.7.1
12.8

Down Conductors and other conductor where exposed to potential mechanical damage shall be
protected against such damage by means of P'VC, Fiberglass conduit sleeve, or metal conduit. {Melal
conduit may be used provided the upper and lower partions are bonded to the down conductor). At
ground level the bottorn §” (2.4m) of exposed down conductor shall be protected. Sec figure 12.4.1,
Down Conductors may be coursed within the construction of the building provided they are properly
protected. See Figure 12.4.2.

Figure 12.4.1

Main Size Down conduector

PVL or Other Ground Gusrd

_&—————— Ground Rod Caedtion

]

l*——_ 34" % 10° Ground Rod {iyp. of 3)

A= 10* (3 1) Mindowm
B= 2" (1v6m) Minitnum
C= 17 {0.3m) Mintmuo

Figure 12.4.2

/ Down Rug Conductar
—
. by, €= RooFwitk Proper Flashiig

i,

17 PVC Conduit Mitinue

_._J/ 3447 x 19" Copper Bond Grousd

For masis that are eiectrically conductive then the mast shall be permitted to be used as a down
conductor.

If electrically continuous, structural steel shail be permitted 10 be used as the down conducter,
Masonry Anchors used to secure the lightning protection components shall have a minimum outside
diameter of 147 (6.4mm) and shail be set with care. Holes made to receive the body of the anchor shall
be of correct size, made with the proper 100ls and made in brick, stone or other masonry unit.
Fasteners shall not be installed in moriar joints. When anchors are installed the fit shall be (ight
against moisturs, thus reducing the pessibility of damage due to freezing.
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12.8

12.10

12.11

12,12

12.13

12.14

12.15

12.16

12,17

12.18

1219

1220

Connector Fittings shall be used at all “end to end”, “tee” or “y” splices of lightning conductors. They
shall be attached so as to withstand a puli test of 200 ibs. Fittings used for required connections shali
be of bolted, welded, or high compression type and bear the ARL Listing and UL Listing.
Conductors shall be fastened securely 1o the struciure upon which they are placed al intervals not
exceeding 3 ft (Im}. The fasteners, attached by nails, screws, bolis or adhesives as necessary, shall not
be subject to breakage and shal] be of the same malerial as the conductor or of a material as resistant 10
corrosion as that of the conducter. No combination of materials shall be vsed that forms an electrolytic
couple of such nature that, in the presence of moisture, corrosion is accelerated.
Grownd Terminations: A study shall be conducted to engineer a grounding system t0 a maximum of
10 ohms resistance in accordance with 1EEE fall of potential ANSI/IEEE 141, Recommended Practice
Jor Electric Power Distribution for Industrial Fower Plants, method. The components for the
grounding system shall be selected to be svitable for the soi} conditions and the other side faciors such
as cuthodic protection.
Ground electrodes shall be of copper-bond steel in sufficient number as to achieve a 10-ohm maxiroum
resistance to ground. Ground electrodes shall be installed so that the 1op of the electrode is a minimum
" (0.3m) below finished grade minimum and 2° {0.6m) away from the foundation wall, See Figure
12.4.1
Ground Rod terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exathermic welding or brazing. Clamps shall be suitable for direct burial,
Each down conductor shall terminate at a ground terminal system. A minimum of 3 ground terminals
shall be provided per down condncior location. Configured either in a straight line or in delta
formation. Where the ground terminals are spaced a minimum of 10° (3m) apart. See Figures 12.4.1
and 12.4.2.
Ground terminals located under slabs ot in crawl spaces shal! be installed as near as practicable 1o the
outside perimeter of the structure.
Efeclrical system grounding electrodes shall not be used in lieu of lightning ground rods. This
provision shall not prohibit the required bonding together of grounding electrodes of different systems.

NOTE 1: For further infermation, sce NFPA 70 National Electric Code, which contains detailed
information on the grounding of electrical systems.

Ground ring/loop electrode encircling the structure should be provided and in direct contact with the
earth at a depth of not less than 2 ft. The ground ring conductor shal be sized at a minimum of that of
the main sized conductor.

Common Grounding. All grounding media in or on & structure shall be interconnected to provide g
common ground potential. This shall include lightning protection, eleciric service, telephone and
antenna system grounds as well as underground metallic piping systems. Such piping systems include
water service, well casings locared within 2511 {7.6m) of the structure, underground conduits ( not
already bonded) etc. Main size lghtning conductors shall be used for interconnecting these grounding
systems to the lightning protection system.

Common Ground Bonding. If electric, telephone or other systems are bonded to metallic water pipe;
only on connection from the lightming protection system to the water pipe system is necessary,
provided that the water pipe is electrically continuous between all systems. In situations where there
arc separate services for domestic and fire water entering the building both systems shall be bonded to
the lightning protection grounding system. This may be accomplished via direct connection or through
the ground ioop system.

If the horizontal length is greater than the vertical Jength, two down conductors shall be required and
separated a minimum of 10° (3m).

(&) For lengths greater than 65° (19m) two conductors shall be required.

(b} For masts, a single dowm conductor anty shall be required.
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13.
13.1

13.2

133

13.4

13.5

13.6

13.7

{c) if elsctrically conductive, the mast shall be permitted 1o be used as the down conductor.

Level 2 Structural Stee] Systems

General. The steel framework of a structure shall be permitted to be wiilized as the main conductor of

a lightning protection system if it is electrically continuous or is made electrically continuous.

Steel Structure Termingls. Ground terminals shall be connected to approximately every other steel

column around the perimeter of the structure at intervals averaging not more than 60 £t (18m).
Connections shall be made near the base of the column, with a surface contact area not less than 8 5q
inches (5200m®) or by excothermic welding. Bonding plates shall have bolt pressure cable comeciors
and shall be bolted securely to the structural steet framework so as to maintin electrical continuity.
Connecticns to Framework. Conductors shall be connccted to cleaned areas of the structural steel
framewark by the bonding of plates having a surface contact area of not less than 8 sq inches
{5200mm®). The area of attachment shall be free of paint, grease oil and debris.

Early Streamer Emission Air Terminals shall be permitted 10 be bonded directly to structural, by means
of dircct attachment through mast or by use of two interconnection wires routed through roof and
bonded at the top of the structural steel in the manner described in Section 13.3.

Metal Bodies. Certain metal bodiss located outside or inside the structure contribute fo lightning
hazards becanse they are grounded or assist in providing a path to ground for lightning currents. Such
metal bodies shall be bonded to the lightning protection system in accordance with Section 11,
Cenceatment in Steel Reinforced Conerete. Conductors or other compenents of the lightning
protection system concealed in steel reinforced conerete units shall be connected to the reinforcing
steel. Coneealed down conductors shall be connected to vertical reinforcing steel. Roof conductors or
other concealed horizontal conductor nins shall be connected to reinforcing steel and stroctural steel at
intervals not exceeding 60ft (18m) and at all comers. See Section 10.9.
Down Conductors coursed on or in reinforced concrete columns or on structural steel columns shall be
connected to the reinforcing steel and/or structural stegl member at its upper and lower extremities. In
the case of long vertical members an additionat connestion shall be made at infervals not exceeding
200 ft (60m). Such connections shall be made using listed clamps or listed honding plates or by
exothermic welding. The use of PVC conduit or other non-metallic chase does nol negate the need for
the interconnections.
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LEVEL 3

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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14,
14.1

14.2

143

o g

— | I

Level 3 General Installation Requirements

An ESE lightning protection system installation consists of the following interconnecied parts see
figure 14.1.1.

One or more ESE air terminals.

Mast and mounting systems — as required based an level of protection.

Ground system — Single grid to loop conduetor system.

Equipotential Bonding.

Transient Voltage Surge Suppression.

Figure 14.1.1

ESE Air Tesinital
o

Groand Syxiem

The number of ESE air terminals will depend on the system design under the Manufacturer’s Standard
based on the area as indicated in Figure 3.5.1 for Level 3 Systems. The recommended number and
placement of zir 1erminals is based solely on Heary Bros.” 30 years of experience and its air terminals
and the configuration of those terminals have noi been scientifically proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFFA 780, states that the NFPA, “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards,”

Components Tables Figure 14.3.] and Figure 14.3.2 provide minimum sizes and weights for use in
ESE lightning protection system installation.
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14.4

14,5

14.5.1

i4.52

14.5.3

1454

1455

Figure 14.3.] 2,
[ Type of comducior | Minimom Copper Standard’ | Alonmmmn
| | DYiameter Melre Swnderd’ Metric
| BSE Air Tetminal | T2 32.7em | 42"/ 12,7 18 v 7 mm
| Main Condimior | Min Size each il
I Cable Sirinkd 16AWG 14AWG
Weight Per Length | 1901bs 1008/ e~ | 1 )0TbariGD0Y
| Cross Seciional | 278 g 164 girn
| e $1900 CM ¢ OBEHY Ch!
(S 35 mm? | 50 mn® .
e -
| Ground Termingls | Ground Rod / Sk & (6mmyx | NA
| Ground Phie 2400mm) 18" x
[ $8"x 20 paupe
1 (460nun x
460mm) pare
Copper platc
minimum of 2
contugt podnts each
& s inch contact
N oplue J |
Figure 14.3.2 Early Streamer Eipission Air Tetminal
A= 127 B —
(300mm) I N
B=o* A,\ f
(@30mm) ‘ L

ESE Air Terminals shall be sufficiently rigid to withstand mechanical damage. They shall be
constructed of aluminum, copper, copper alloy, or stainless steel. The main conductive parts of the
ESE air terminal shall have the minimum dimensions in accordance with Figures 14,3.1 and Figure
14.3.2.
ESE Air Terminals Installation: Air terminals and their supports shall be mounted in such a way as to
withstand the lightning currents, electromotive force, corrosion and effects of weather, heat, humidity,
snow and wind.
Where an air terminals or mast is supported by conductive guys, the guys shail be connected from their
points of anchorage to the closest down conductor(s) by a conductor equivalent in size to that of the
down conductor(s).
The tip of any ESE air terminal shall not be less than 7° (2.1m} above the protected structures,
including antennas, cooling towers, tanks, reof and masts,
The ESE air terminals shall be mounted on structures such as flagpols, the top of pylons, light
standards or an dedicated supports for structures at certain facilities, such as sports facilities and
stadium, golf conrses, public parks, camping sites and racetracks. The ESE umit shali still be mounted
at an elevation as indicated in Section 14.5.2
Storage areas for flammable and combustible liquids or flammable gases. Structures oonfaining these
materials shall be grounded, bt grounding alone does nol constitute sufficient protection against
atmospheric discharpes.
Electrical Surge Suppression devices shall be internaily redundant and modular, in both surge
suppression elements and fusing in construction for ease of field reparability. Manufacturers shall
warranty the modules and fuse for the lifetime of the unit, with a minimum 10-year full unit warranty.
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Units shal] be mounted as to minimize inductance installation. (L.e. As close to equipment (o be
protected or by use of documented low inductance cabling).

NOTE i: Elecirical systems and utilization equipment within the structure may require further swge
suppression. Such protection is not part of this standard. NFPA 70, National Electric Code and

ANSHIEEE C62.41-1991 2 Edition, shall consuited Jfor firther information and installation
( requiremenis.

SP7255 -G4 General Comment

NOTE 2: Hlustrations shown in this standard are those of Heary Brothers Lightning Protection Co.,
[ Inc. (HBLP) and ifs division Lightning Prevenior of dmerica (1P4). HRLP and LPA do not

manufacture or Warronty surge protection devices, Warrantics required of this standard shall be the
‘ responsibility of the surge protection device marafacturer.

14.6 General. In determining the necessity of bonding a metal body to a lightning protection system, the
( following factors shall be considered:
A, Bonding is required only if there is a likely to be a side flash between the lightning protection system

[ and other grounding medium.

B. The influence of a non-grounded metal body, such as metal window frame in a non-conductive
medium, is limited 1o jts effectiveness as a short circuit conductor if a side flash occurs therefore, does
not necessarily requite bonding to the lightning protection sysiem.

C. Bonding distance requirements depend on the technical evaluation of the number of down conductors
and their location, the interconnection of pther grounded systems, the proximity of grounded meta)
bodies to the down conductors and the tlashover medium, {Air or solid materials).

D. Metal badies located in a steel frame siructure shall be permitted to be inherently bonded through
construction and further bonding shall not be required.

E. Metal antenna masts or supports located on a protected structure shall be bonded ta the lightming
protection system using main size conductors and listed fittings. The height of the air terminal shall
still maintain the minimum projection above these objects as specified in section 14.5.2 and the object

shall be bonded to the lightning protection system by means of main sized conductor.
15, Level 3 Components

15.1 A lightning protection system shall be made of components that are resistant to comosion or shatl be
acceptably protected against corrosion. The following materials are acceptable:
A. Copper of the grade required for commercial electrical werk., Or a copper alloy with similar
| characteristics. Usually of 98 percent copductivity when annealed.
‘ B. Aluminum conductors as acceplable as electrics] grade aluminum.
15.1.1  Components shall be protected agains: deterioration due 1o local conditions, Any part of a copper
‘ syster Lhat is exposed to direct action of chimney gases or other similar corrosive gases shall be
protected. Aluminum components are not required to be protected.
152 Metals shall be used in combinations that are palvanically compatible.
A, Copper components shall not be installed directly on aluminum roofing, siding, or other
aluminum.
| B. Aluminum lightning protection components shall not be instalted directly on copper rocfing
material or other copper surfaces or below the run off of a copper surface,
€. Alominum conductors and components shall not be embedded in concrele or masonry!
a} Indirect contact with a surface coated with alkaline base paint; or installed in wet lncations,
’ for example eave troughs or downspouts.
b} Instafled in direct contact with earth.
‘ ¢} Components used for connection of aluminum down conductors to copper or copper-bond
grounding equipment shall provide separation between aluminum end copper materials.
These fitting may be a stainless steel sleeve with internal separaiion or other connector that
provides proper separation of aluminum and copper materials,
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15.2.3  Unless otherwise indicated in this standard, an air terminals shal? be provided for each part of g |
structure that is likely to be damaged by lightning. Based on the individual design requirements of the }
level of protection required.

16. Level3 Air Terminal Installation Requirements ‘

16.1 Early Streamer Emission Air Terminals

16.1.1  ESE Air Terminals shall be mounted at a height consistent with the requirements of Section 1452 0ra

minimum of 7’ (2.1m) above all projections on the roof, See Figure 16.1.1 for sample mast mounting
details and figure 16.1.2 for installation diagram,

Figure 16.1.1 ‘
Ste Fipre r
132 fr gy
57y 6'(L8m)y '
Adumimim Mast
Tripod suppart Trace progarly
Saddier v dge fasicaved 1 roof
base

& ) \
] Alumiousm Condieter per Figare 143.1 |

Flgure 16.1.1 {Continucd)

Vertical toount
Buse +— 58" x 6°(1.8m)

Alsminum Mast ’
Alunsiriom
Condector per ]
Fipure 145, 1
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16.1.2

16.1.3
16.1.4

16.1.5

Figure 16,1.2
= Roof Mowunicd ESE
See Sechion 1442
X {or proper mast
height
% g —— — - Doows Conde
; P o Ko Section 17 for
b fequintmis
!
M
1 Groending System See

1 "_/_}_/_,’/ Seetion 17 for requirements

ESE Air Terminals shall be provided in proper quantity and location based on the system design under
the Manufacturer’s Standard. See Figure 3.5.1 and for Level 3 Systems. The recommended number
and placement of air terminals is based on Heary Bros.” experience and its air terminals and the
configuration of those terminals have not been scientificaily proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA_ in issuing its standard for
Bghtning protection. NFPA 780, states that the NFPA “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judpment contained in its codes and
standards.”

Conductors shall be securely fastened to roof ot structure at intervals not exceeding 3* {1m) on center.
The ESE Air Terminals shall be provided with a minimum of one path to ground. (See Section 17 for
additional requirements) Cables shall maintain a horizontal or downward path to ground to avoid “U*
and “V” (down and up} pockets, See Figure 16.1.4

No bend of a conductor shall form an included angle of Iess than 90 degrees ot have a radios of bend
less than § inches nor shall a conductor rise greater than 8. However Conductors may raise a rate of
3" per 12" of run. See Figure 16.1.3 and Figure 16.1.4

Figure 16.1.3
._J|,,,_%’ -1— L
{4 ! ; B~ Radins bend, § inches
_....;{_ ) Lo {203 gam) mininigmn
\Ix,._ i
— o
PD-degwes Riinimum

NOTE:  Thvough roaf, throngh walf end tex: fype commecrars do nev need io comply with thiy reguivement.
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16.1.6

16,1.7

16.1.8

16.2
16.2.1

16.2.2

17.
17.1

17.2

Fipure 16.1.4
LI S A D= Tatal Distance of tise pegurivax),
I A= 3" (inax) Rise
= B~ 127(imax) Run
e ; |. ‘LJ ' = 8" (mox)
BITET R T R, = ‘]F =

Down Comduptor —==ecede

Noe: Ramgp widy be construeied of woud, meval, fibirglass, plasiie, PVC ate, peovided the. construciion & such
Fheet Irelll be resistant to carrosion el rov. The condicior shall be dtrached or sunport on ranp ¢x rogwired it
Sevtigr 16.1,3.

In situations where multiple air terminals are required, air terminals shall be positioned so that they are
no more than 150° (45m) from the cutside sdge of the building nor shall they be more than 300’ (90m)
apart. The recommended number and placement of air terminals is based on Heary Bros.’ experience
and its air terminals and the configuration of those terminals have not been scientifically proven or
guaranteed to have a measurable zone of protection. Consumers should be aware that the NFPA, in
issuing its standard for lightning protection, NFPA 780, states that the NFPA “does not independentiy
test, evaluate or verify the accuracy of any information or the soundness of any judgment contained in
its codes and standards.”

Down Conductors in situations where muliiple ESE Air Terminals are requited shall be installed in
accordance with Section 17,

Bonding connections shal] be made to all rebar, reinforcing rod, structural steel etc. at the upper on
lower extremities of the down conductor. See Figure 16,18,

Figure 16,18

-

|' .~ Rebarf mesh ete.

..-‘;"g. .~ Bonding Champ min | 127

|22 contact.
-
}g § Miein Stz confuctor
ind,
Y

Roof Top Bonding Requirements;

Roof'top air handling units, equipment, or other roof top equipment shall be bonded to the system
where the equipment is within 6° (1.8m} of a lightning protection conductor unless the equipment is
inherently connected to the ground sysiem through direct bond or common bond.

Sanitary vents, roof drains, flashings, gutters, copings ete, Located within 67 (1 -8m) of the lightning
protection system, shall be bonded via a secondary sized conductor to the system ualess the equipment
is inherently bonded to the lightning protection system,

Level3 Grounding System Requirements

A mimimum of two (2) down conductors shall be provided for each ESE Lighining Protection System,
In cases where multiple ESE Air Terminals are used then additional down conductors shali be
provided in accordance with Section 16.1.7.

A single down conductor shall be permitted to be used where the length of run does not exceed 65ft
{19m),

3o
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‘ 17.3

17.4
17.5
| 17.4
| 17,7

SP7255 -G4 General Comment

I7.8

If the horizontal length is greater than the vertical length, two down condizctors shall be required and
separated a minimum of 197 (3m).

For lengths greater than 65 (19m) two conductors shall be required.

For masts, 2 single down conductor only shall be required,

If electrically conductive, the mast shall be permirted to be used as the down conductor,

Down Conductors and other conductor where exposed to potential mechanical damage shall be
protected against such damage by means of PVC, fiherglass conduit sleeve, or metal conduit. (Metal
conduil nay be used provided the upper and lower porfions are bonded to the down conductor). At
ground level the bottom 8 (2.4m) of exposed down conductor shall be protected, See Figure 17.8.1
Down Conductors may he coursed within the construction of the building provided they are properly

2020 Triennial

protected. See Figure 17.8.3.

Figure 17.8.)

Main Size Down conductor

PYC or Ciher Greund Guard

g ﬁi__.ﬁ-—— Gronnd Kl Comnection
| i

| § e SA"x I CGiround Rodd (iym. of 3}

| l

A=3" {3 m) Minimum
B=2* (0.6m) Minirsum
C= 1" {0.31n) Minimum

Figure 17.8.3

P

oo, it
= % Sz Ruof with Proper Flashing

_—— Pown Run Conductor

1" PVC Condui Minimum

T - To Ground sysiem

17.9 For masts that are electrically conductive ihen the mast shall be permitted to be used as a down
conductor.

17.10  If elecirically continuons, structural steel shall be permitted to be nsed as the dewn conductor.

40

Special Occupancy

169

Page: 48

General_SKM_45819052813350_48.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



1711

17.12
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17.13

17.14

£7.15

17.16

17.17

17.18

17.19

17.26

17.21

Masanry Anchors used to secure the lghtning protection components shali have a minimum outside
diameter of % in. {6.4mm) and shall be set with care. Holes made to receive the body of the anchor
shall be of correct size, made with the proper tools and made in brick, stone or other masonry unit.
Fasteners shall not be installed in moriar joints. When anchors are installed, the fit shall be tight
against moisture, thus reducing the possibility of damage due to freezing.
Connector Fittings shall be used at all “end to end™, “tee, or “y* splices of lightning conductors, They
shall be attached 50 as to withstand a pull test of 200 Ib. Fittings used for required connections shall be
of bolted, welded or high compression type and bear the ARL Listing and UL Listing.
Conductors shall be fastened securely to the structure upon which they are placed at intervals not
exceeding 3 ft (1m). The fasteners, attached by nails, screws, bolts or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductor or of a material as resistant to
corresion as that of the conductor. No combination of components shall be used that forms an
electrolytic couple of such nature (hat in the presence of moisture, corrosion is acceleraied.
Cround Terminations: A study shall be conducted 1o enpineer a grounding system 10 a maximum of 25
ohms resistance in accordance with IEEE fall of potential ANSIIEEE 141, Recommiended Practice for
Electric Power Distribution for Industrial Power Plants, method, The components for the grounding
systern shall be selected to be suitable for the soil conditions and the other side factors such as cathodic
protection.
Ground electrodes shall be of copper-bond steel or copper plate in sufficient number as to achieve a25
ohm maximmm resistance o ground. Ground electrodes shall be installed so that the top of the
electrode is a minimum {° (1.3m) below finished grade minimum and 2° {0.6m) away from the
foundation wall. See Figure 17.8.1.
Ground Rod Terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direet burial,
Each down conducior shall terminate at a ground terminal system. A minimym of 3 ground terminals
shall be provided per down conductor location. Configures in a straight line, Where the ground
terminals are spaced a minimum of 8 (3m) apart. See Figure 17.8.1.
Ground terminals located under slabs or in craw] spaces shall be installed as near as practicable to the
outside perimeter of the structure.
Electrical system grounding electrodes shalf not be used in lieu of lightning ground rods. This
provision shall not prohibit the required bonding together of grounding electrodes of different systeins.
NOTE 1: For further information, see NFPA 70National Electric Code, which contains detailed
information on the grounding of electrical systems.
Common Grounding. All grounding media in or on a structure shall be interconnected to provide a
common ground potential. This shall include lightning protection, electric service, telephone and
antenna systent grounds as well as underground metallic piping systems. Such piping systems inclade
water service, well casings located within 25 fi (7.6m) of the structure, underground conduits {not
already bonded) etc. Main size lightning conductors shall be used for interconnecting these grounding
systems Lo the lightning protection system,
Common Ground Bonding. If electric, telephane or other sysiems are bonded 1o metallic water pipe;
only one connection from the lightning protection systern to the water pipe system is necessary,
provided that the water pipe is elecirically continuous between all systems. In situations where there
arc scparate services for domestic and fire water emering the building both systems shall be bonded to
the lighining protection grounding system. This may be accoraplished via direct connection or through
the ground loop system.
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| 18.1

SP7255 -G4 General Comment

’ 18.2

‘ 18.3

( ig.4

Level 3  Structural Steel Systems
General. The steel framework of a structure shall be permitted to be utilized as the main conductor of
a lighting protection systew if it is electrically continuous or is made electrically continuous.
Steel Structure Terminals, Ground terminals shall be connected to approximately every other steel
column around the perimeter of the structure at intervals averaging not more than 601t (18m).
Connections shall be made near the base of the column, with a surface contact area not less than B sq
inches (3200mm®) or by exothermic welding. Bonding plates shall have bolt pressure cable connectors
and shali be balted securely to the structural steel framework so as to maintain electrical continuity,
Connections 10 Framework. Conductors shall be connected 1o cleaned areas of the structural stee]
framewark by the bonding of plates having a surface contact area of not less than 8 sq inches
(5200mm?®). The area of attachment shail be free of paint, grease, oil, and debris.
Early Streamer Emission Air Terminals shall be permitted to be bonded directly to structural, by means
of direct attachment through mast or by use of two interconnection wires routed through roof and
bonded at the top of the structural steel in 1he mavner described in Section 18.3.
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April 29%, 2019

Heary Bros Lightning Protection Ca Inc
12291 Moore Rd
Springville, NY 14141

To Whorn It May Concern:

Durlng the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., wa have found your commitment to daveloping quality products
for your customers &s paramount. Iacluded In that commitment wauld be the
successful ine of the Early Streamer Lightning Protection Equipment.

Your dedication has allowed us to establish 8 comprehensive and cost-effective
insurance program for your companles. Because of your dedication, we have been
able to secure 11 million dollars of Liability limits. This Indudes coverage for damage
from direct lightning strikes to the structure of any bulldings. Flease see enclosed
America Certificate of Guarantee as additlonal evidence.

In addition, clatms activity has bean negligible and we, as your broket, the The
Travelers Insurance Company, as your carrier, appreciate your attention to
workplace safety and products liabiity quality control efforts. In today’s highly
competitive world, this Is critical.

Without a doubt, your company was built around a commitment to glve customers
the products thay need and confidence in our ability to meet or exceed expectations.
We encourage your 2fforts and with you continued success.
Sincerely,

imothy M. Wroblewskl
Vice President

TW/lam

Property & Casualty « Employee Benefits + Personal Risk - Retirement Consulting
The US| ONE Advantage®
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FifST
N NIAGARA
April 24, 2015

Heary Bros Lightning Protection Co 1nc
11291 Moore Rd
Springville, NY 14141

To Whom It May Concern:

During the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., we have found your commitment to developlng quality
products for your customers as paramount. Included in that commltment
would be the successful line of the Early Streamer Lightning Protection
Eauipment,

Your dedication has alowed us 1o establish a comprehensive and cost-
effective insurance pregram for your companies. Because of your dedication,
we have been able to secure 11 million dollars of Liability limits. This
includes coverage for damage from direct lightning strikes to the structure of

any buildings. Please see enclosed America Certificate of Guarantee as
additional evidence.

In addition, claims activity has been negligible end we, as your broker, the
The Travelers Insurance Company, as your carrier, appreciate your attention
to workplace safety and products llability quality control efforts. In today’s
highly eompetitive world, this is critical,

Without a doubt, your company was built areund a commitment to give
customers the products they nead and confidence in our ability to meet or

exceed expectations. We encourage your efforts and with you continued
SLICCess,

Sincerel

ot e o

/
¢ Timothy M., Wroblewski

Vice President

Tw/lam

Firsl Niagara Risk Management, Inc.
726 txchange Sheel, Suite 900 © Buffalo, NY 14210
Phone: 7i6-819-5500 « Tol! Free: B00-854-9121 » Fax: 710 B19-5140

Page: 53

General_SKM_45819052813350_53.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod

Special Occupancy

174



G :obed

Bud yG 0GEE 1825061857 WIS [BIBUSD D GGZ/ POIN/PISpUSY/SUOEDLIPOIN/PEOIdN/610 BUp|INgEPLO) MMM//:dlYy

EXHIBIT C

~ JUBWIWIOY [BIBUDD) Y- SGZ.LdS

175

Special Occupancy

2020 Triennial



2

c

o

S "y

1= ¢

° L

o :

s

o

5

© Preventor System Installations In Florida

(&)

]

E ProjectName Address City State

»n 7000 Williams Island Building Adventura FL
Florida Hospital Altamonte Office Altamonte Springs  FL
Turner Agriculture Center and Arcadia FL
Extension Office
Marriott - Aventura Hotel Aventura FL
Alliant Food Service Boca Raten FL
Boca Museum Boca Raton FL
Boca Raton Condos Boca Raton FL
Caterpillar C-2 Expansion Boca Raton FL
Sears Store Glades Road Boca Raton FL
TAG (The Answer Group) Main Boca Raion FL
Building
TAG Main Building East Boca Raton FL
Emissions Building
The Polo Club of Boca Raton Boca Raton FL
Bealls Corp Headquarters Bradenton FL
Paul Azinger Residence Brademton FL
St. Stephens School Bradenton FL
Tara Preserve Golf Clubhouss Bradeaton FL
Tuesday, April 08, 2003 " Pagelof 17
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ProjectName ~ Address City State
Suntree Elementary and Chiller Brevard Co FL
Building

Florida Welcome Center Campbelton FL
Advanced Elastomers Cantonement FL
Cape Canaveral AF Station Patrick Cape Canaveral FL
AFB Cape Arrays

Cape Canaveral Station Patrick Air Foree Ba Cape Canaveral ¥L
Satellite Assembly Bldg Cape Cape Canaveral FL
Canaveral

Kreiseder Residence Casey Key FL
Silversiein Residence Casey Key FL
Florida Hospital Celcbration FL
Clyde Dryal Water Treatment Plant Christmas FL
Citrns Springs Utilities 1360 W. Citrus Spri  Citrus Springs FL
Baystreet Plaza (@ International Clearwater FL.
Mall

Capitol One Phase [V Clearwater FL
Catile Tower Clearwater FL
Church of Scientology Sandoastle Clearwater FL
Addition

Cresceat Beach Club Clearwater FL
Crescent Beach Club Clearwater FL
General Services Bldg Clearwaier FL
Tuesday, April 08, 2003 N Page2 of 17
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ProjectName Address City State
Pinellas County Utilities Clearwater FL
Ruth Eckerd Hali Clearwater FL
Ruth Eckerd Hall - CEP Addition Clearwater FL
St. Cecelia Intraparochial School Clearwater FL
The Sirata Beach Resart Clearwater FL
The Tides@ Feather Sound Clearwater FL
Wortthington Square Apartments Clearwater FL.
City of Coconut Creek - Council Coconut Creek FL
Building
City of Coconut Creek - Motar Coconut Creek FL
Pool Building
Coconut Creek Public Safety Coconut Creek FL
Sabal Pines - Ball Field #2 Coconut Creek FL
Sabal Pines - Elementary School Coconut Creek FL
Sabal Pines - Hockey Rink Coconut Creek FL
‘Sabal Pines - Maintenance Facility Coconut Creek FL
Sabal Pines - Pines Pavilion Coconut Creek FL
Sabal Pines - Soccer Field #1 Coconut Creek FL
Body of Christ Family Life Center College ¥L
Stone/Bag Paper Container Facility Hwy 29 & Becks La Contonement FIL.
Page3 of 17
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Deltona Lake Track "A"

Deltona WWTP

Deltona WWTP

Deltona WWTP

Deltona WWTP

Diamond Strest Deltona

Saxton & Agatha  Deltona

Lombardy Ctr Deltona
Cortland Blvd Deltona
Fisher Drive Delkona

Tuesday, April 08, 2003

ProjectName o Address City State
Alahamra Tower Coral Gables FL
The Albambra Hotel/Office 50 Alhambra Circle Coral Gables FL
University of Miami Intra Mural Coral Gables FL
Fields

Sheik Island Horse Farm Dade City FL
BCC Building 27/ New Child Davie FL
Develop. CTR

BCC Student Services Building Davie FL
Nova Southeastern College Parking Davie FL
Garage

Phil Smith Toyota Davie FL
Rolling Hills Golf and Coumniry Chb Davie ¥L
Daytona Auto Dealers Exchange Daytona Beach FL
Daytona Marriott Hotel 100N Atlantic Ave Daytona Beach FL
Deerfield Beach Grand Hilton 100 Fairway Drive  Deerficld Beach FL
Granada Royale Hotel 902 S. E. 20th Ave. Decrfick] Beach FL

FL

FL

FL

FL

FL

T Pagedofl?
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2020 Triennial

ProjectName Address City State
Well # 2 & High Service Pump Unit 21 Sagmore Dr Deltona FL
Silver Beach Condominium Destin Beach FL
Guardian Angel School Dunedin FL
Qur Lady of Lourdes Dunedin FL
Burdines Dept. Store Fort Landerdale FL
Marriott - Ft Pierce Travel Plaza  Florida Turnpike Mi Ft Pierce FL
(ranada Royale Hotel 1101 S.E. 17th Stree Ft. Landerdale FL
Riverside Hotel Fi. Lauderdale FL
MeGregor Point Hotel Ft. Myers FL
Raymond Building Products Ft. Myers FL
Raymond Building Supply Rack FT. Myers FL
Storage

Raymond Building Supply FT. Myers FL
Warehouse Building

Palm Court Yacht Club Ft. Walton Beach  FL
Holy Faith Church 700 N.W. 39th Roa Gainesville FL
Main Library on SR-26 Across fro Gainesville FL
Nordstrom Distribution Center Gainesville FL
UF Hotel and Conference Center Gainesville FL
Union Street Station Gainesville FL
Tugsday, April 08, 2003 T Page 5 of 17
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2020 Triennial

ProjectName Address City State
Jack Sawyer 608 Fairpoint Drive Gulf Breeze FL
Palmento General Hospital W. 20th & W. 68th Hialeah FL
Adqua Penn Water Co. High Springs FL
City of Holmes Beach Basebalt 5901 Marina Drive  Holmes Beach FL
Field

Morth Lake Elementary Indian River FL
Sebastian Highlands WTP 1001 Prineville Roa Indisn River City  FL
Richard Harrmann I Residence 405 15th Ave Indian Rocks Beach FL
Florida Power/Light Co Martin State Road 710 Indiantown FL
Cormbined Cycle # 3,4

Martin Plant Combined Cycle 3 & 4 Indiantown FL
Allbritton Communications 7025 AC Skinper Pk Jacksonville FL
Berkman Plaza Jacksonville FL
Cathedral Terrace Jacksonville FL
Cathedral Towers Jacksonville FL
Cathedral Townhouses Jacksonvifle FL
Cypress Village Apartments 4600 Middleton Par Jacksonville FL
Sears Logistics Center Jacksonville FL
The Pointe Jupiter FL
The Phoenix @ Peachtree Kentesaw FL
Tuesdny, April 08, 2003 Fage 6 of 17
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ProjectName Address City State
Dolphin Hotel - Epcot Center 1500 Epcot Resort  Lale Buena Vista  FL
Doiphin/Swan Hotel Causeway & 1500 Epcot Resort  Lake Buena Vista  FL
Grotto

Royal Plaza Hotel 1905 Preview Blvd  Lake Buena Vista  FL
Swan Hetel - Epcot Center 1500 Epcot Resort  Lake Buena Vistia  FL
Westgate Lakes Sales Center Lake Buena Vista  FL
Columbis Correctional Institution Lake City FL
Marriott - Lake Worth Travel Plaza Florida Turnpike Mi Lake Worth FL
Publix Deli Plant PO Box 407 Eakeland FL
RMC Ewell Corp Lakeland FL
FCCI Insurance Group Lakewood Ranch  FL
S Post Office - L.and O Lakes Land O Lakes FL
Central Catholic High School Lecanto FL
Citrus Co. Landfill Lecanto FL
St. Stalastic Church Lecanto FL
FDOT District 5 Leeshurg FL
Lehigh Post Office Lehigh FL
Ben Price Residence Gulf of Mexico Driv Longboat Key FL
James Gradmer Residence Longhoat Key FL
Tucsday, Aprl 08, 2003 Page 7 of 17
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2020 Triennial

ProjectName Address City State
Sea Place Condominium Complex 1945 Gulf of Mexic Longboat Key FL
M1 & M2
Wagner Residence 5940 Gulf of Mexic Longboat Key FL
Albert Whitted Expansion Longwood FL
Lowell Correctional Institution Lowells FL
$t. Timothy's Catholic Church Lutz FL
Mareo Isiand Pump Station RTE 951 Marco Island FL
South Fork High School Martin Co., FL
Brevard Educational Facility Melborne FL
Eau Gallie High School Melborne FL
Gymnasium & Auditorinm
Brickell Station Towers 30 S.W. 8th Street Miami FL
Doral Concourse Miami FL
La Tour Condo Miami ¥L
Lincoln Financial Center 701 Brickell Ave.  Miami FL
Marriott - Snapper Creek Travel  Florida Turnpike Mi Miami FL
Plaza
Metropolitan Sun Bank 777 Brickel Ave  Miami FL
Porta Vita Miami FL
Pro-Player Stadinm Miami FL
Sienna Miami FL
- Page B of 17
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ProjectName Address City State
Softel Hotel 5800 Bloe Lagoon  Miami Fl
Telemundo Networf Miami FL
Tequesta Condominium 808 Bricknell Key D Miami FL
Three Tequesta Point Miami FL
University of Miami Hecht Athletic Misami FL
Center

University of Miami Knight Miami FL
Baseball Stadium & Foot

University of Miami Schiff Tennis Miami FL
Cir & Hecht Ath

Loews Hotel & Convention Center Miami Beach FL
Portofino Tower Miami Beach FL
Sandy Park Heaith Care Center Miami Beach FL
US Naval Air Station Bldg 1406 & Whiting Field South Milton FL
1424

Mulberry Post Office Muiberry FL
North Port St. Lucie WIP Gulf Port Terrace  N. Port St. Lucie  FL
Collier Residence Naples FL
Gerry Residence 3400 Gordon Drive Naples F1,
HorseCreek Properties Coilier Naples FL
Equestrian Facility

Horsecregk Properties Collier Dauniels Road Naples FL
Equestrian Facitity

Naples Cay Seapointe Condo 10 Seagate Drive  Naples FL
Tuesday, April 08, 2003 T Page S af 17
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ProjectName Adidress City State
Roval Peinciana Country Club Goodletie Rd Naples FL
The Savoy Condo 4041 Gulf Share Blv Naples FL
Blazer Residence Navarre FL
Caribbean Resort Condo MNavarre Beach FL

The Fountaians Cordommium

Mew Smyrns Beach FL

Implant Fanovations inc. North Palm Beach FL
King, Plastics Inc. North Port FL
Bishop Larkin Pastoral Center 9th Avenue North St. Petersburg FL
Lowell Coirectional Facility Water Ocala FL
Tower
Marion Oaks Water TRT Plant 14170 5.W. 39th Av Ocala FL
Marriott - Turkey Travel Plaza Florida Tumnpike Mi Ocee FL
Marriott - Ft Drum Travel Plaza Florida Turnpike Mi Okecchobee FL
BIC Manufacturing Plant({IT) Oldsmar FL
Myerlaks
Florida Hospital East Orlando Orlando FL
Florida Hospital Orlando Orlando FL
Martin Marietta Conflow Area Site  Kirtland Road Orlando FL
Orlando Utilities Commission Orlando FL
Power Plant
St. Johns Rive Water Management Palatka FL
Tuesday, April 18, 2003 Fage 10 of 17
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ProjectName Address City State
St. Johns River Waste Management Palatka FL
District Office

SWA Tipping Floor Building Pzlm Beach FL
The Diplomat Hotel - Main Building Palm Beach FL
SWA Wesi Central Tippmyg Fioor Palin Beach Co FL
George Young United Methodist Palm Harbor FL
Church

Si. Muark Village Rle 19 Palm Harbor FL
William E. Dunn Water Palm Harbor FL
Reclamaiion Facility

Riviera Dunes Marina Palmetto FL
St. Andrews Condo Panama City FL

Hidden Dunes Condominium

Landmark Holiday Beach Resort

The Summit Resort Thomas Drive

Camp-O-Pines Pensacola Christian
College

Ellyson Induslrial Park

Gelman Sciences 8780 Fly Road

George Esles Residence

Girls Parling Garage -Pensacola
Christian College

H-6 Academic Building

Tuesday, Aprit G§, 2003

Ellyson Field Proj

Panama City Beach FL

Panama Cliy Beach  FL

Panama City Beach FL

Pensacola FL
Pensacola FL
Pensacola FL
Pensacola FL
Pensacola FL
Pensacola FL
Page 11 of 17
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2020 Triennial

ProjectName Address City State
MeKenzie Building- Pensacola Pensacola FL
Christian College

Phoenix 10 Condomininm Pensacoia FL
University of West FL Admimn. Pensacola FL
Buiiding

University of West FL Classroom Pensacola FL
Buildng

Sabine Yach & Racguel Club 330 Forl Pickens Rd  Pensacola Beach FL
Eden Condominitm Peridido Key FL
St. Clements Catholic Church Plant City FL
American Heritage Fine Arts Plantation FL
Building

Crossroads 4 Plantation FL
Matorola Plantation FL
Moterola Inc. Plantation FL
Spa Allaniis Pompano FL
Ligi Tool Pompano Beach FL.
Marrioil - Pompano Travel Plaza  Florids Turnpike Mi Pompano Beach FL.
Charlotte County Public Works Porl Charfolis FL
Dr, Eugene Gregosh Residence Pori Charlotte L
East Port Environmental Services Paort Charlotte FL
Peace River WTF Kings Hwy Port Charlotte FL
Tueslay, April 04, 2603 - Pags 12 of 17
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ProjectName Address City State
Peace River WTP Intake Structure Port Charlotte FL
Port Malabar WTP Port Malbar FL
Bishop Larkin School Port Richey FL
Charlotte County Sheriff's Metro Pkwy Punta Gorda FL
Adminisiration
Chatean T'owers Gulfport Blvd 8. Pasadena FL
Espirtu Santo Catholic School Safety Harbor FL
The Shipley Residence Sannibel Istand FL
Baker Electronics Sarasota FL
C'A' Y Zan John't Mable Rigling Sarasota FL
Home
Davis Residence , Sarasota FL
Fd Windermuller Residence Saddle Oaks Estates Sarasota FL
Ken Miller Barn Sarasota TFL
Lincoln Properties/ NBDD Bank 240 N Washington  Sarasota FL
Building
Marina Towers Condominium Sarasofa FL
Meridian (@ The Oaks Building [Tl Sarasota FL
Sarasota Herald Tribune Sarasota FL
Scott Sign Systems Sarasota FL
Scoft Signs Phase 0 Sarasota FL
Page 13 of 17

Tuesday, April 08, 2003

2020 Triennial

Special Occupancy

188

Page: 67

General_SKM_45819052813350_67.png

7255 G4

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod



SP7255 -G4 General Comment

2020 Triennial

ProjectName Address City State
Sun Hydraulics Inc. Sarasota FL
The Phoenix Condo Golden Gate Point  Sarasata FL
‘The Radisson Hote! Lido Beach Ben Franklin Drive  Sarasota FL
The Renaissance Sarasota FL
Sebastion WTP Filbert Street Sebastian FL
Lake Jackson Post Office Sebring FL
St. Cloud High Scheol 5t Cloud FL
Casa Monice Hotel St. Augustine FL
St. Augustine Shores 771 Alahambra St. Augustine FL
Marriott - Canoe Creek Travel Florida Turnpike Mi St. Cloud EL
Plaza

School "C" Osczola Co. School St. Cloud FL
District

Incarnation Church St. Petersburg FL
Jabil Circuit Inc. 10800 Roosevelt Blv St. Petersburg FL
Midcore Parking Garage St. Petersburg FL
San Seair Condominiums St. Petershurg FL
St. Marks Family Life Center PO Box 43022 St. Petersburg FL
Wheelbrator Corp St. Petersburg FL
SECO Office Building Sumterville FL
Tuesday, April 08, 2002 Fage L4017
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ProjectName Address City State
Capital One Building One 8745 Henderson Ro  Tampa FL
Capital One Phase 11 Building 2 8745 Henderson Ro  Tampa FL
Renaissance

Capital One Phase II Parking 8745 Hendersan Ro  Tampa FL
Garage

Capitz] One Phase I Parking 8745 Henderson Re  Tampa FL
Garage

Capital One Phase IV Fiagpole 8745 Henderson Ro  Tampa FL
Capital One Softball Field 8745 Henderson Ro Tampa FL
Capital One Tai Chi Building §745 Hemderson Ro  Tampa FL
Florida Aquarium Tampa FL
Gateway Post Office Tampa FL,
Group Tech Tarmpa FL
Lee Moffit Cancer Center Parldng Tampa FL
Garage

Mayriott -Tampa Tampa FL
Muvico 12002 Richmond Pa Tampa FL
Myrtle Oaks Tampa FL
Notre Dame High School Tampa FL
Seaboard Waste Water TRT Plant 8234 Canseway Blv Tampa FL
St. Mary's Episcopal Day School Tampza FL
St. Pete Catholic High School Tampa FL
Tussday, April 08, 2603 - Page 15 of 17
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ProjectName Address City State
Tampa Bay Water Groundwater Tampa FL
Clear Well Tank

Tampa Bay Water Surface Tampa FL
Tampa Juvenils Detention Center Tampa FL
The Garrison Condo Tampa FL
The Sorelle Residence Tampa FL
Westshore Plaza Phase 111 Tampa FL
Expansion

City of Titusville Blue Heron WRF Titusville FL
City of Titusville Blue Heron WRF Titusville FL
Reliant Energy Corp. Mamtenance Titusville FL
Instrumentation B

Reliant Energy Corporation Intzke  Highway US 1 Titusville FL
Structure

Sipprelle Residence Ussepa Island FL.
Meridian (@ The Oaks Venice FL
Woodmere Clubhouse Venice FL

QOur Lady of the Rosary-Ballfield 21010 S.R. 54
Qur Lady of the Rosary-Flagpole 21010 SR. 54

SWA (CMRF)

Marriott - Okahumpka Travel Plaza Florida Tumpike Mi

Florida Hospital

Tuesday, April 08, 2003

West Land OLakes FL

West Land G'Lakes FL

West Palm Beach

‘Wildwood

Winter Park

FL
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2020 Triennial

Preventor 2005 Installations

(Government)

Project Name Address City State

Kodiak Building (SCAT) Mobile Kodiak AK

Structure on Rails

Huntsville Public Safety Complex Humtgville AL

New Phoenix City Hall Package Street Phoenix AZ

Phoenix Central Library Phoenix AZ

Los Angeles Federal Bldg. GSA 255 E. Temple Los Angeles CA
Street

GSA Oakland Federal Building QOakland CA

California Federal Service Center 1515 Walout Grove Rosemead CA
Avenue

V.A. Medical Center San Diego CA

FBI Center New 9 Story Office Washington Dc

Bldg

Florida Welcome Center Campbelton FL

Cape Canavera] AF Station Cape Canaveral FL

Patrick AFB Cape Arrays

Cape Canaveral Station Patrick Air Force  Cape Canaveral FL
Base

Satellite Assembly Bldg Cape Cape Canaveral FL

Canaveral

General Services Bldg Clearwater FL

City of Coconut Creek - Couneil Coconut Creek FL

Building

City of Coconut Creek - Motor Cocomut Creek FL

Pool Building

Tuesday, April 03, 2003 Pags L of6
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Project Name Address City State
Cocomst Creek Public Safety Coconut Creek FL

SP7255 -G4 General Comment

Marrioft - Ft Pierce Travel Plaza  Florida Turnpike  Ft Pierce FL
Mile Mkr 144

City of Holmes Beach Baseball 3901 Marina Drive  Hoimes Beach FL

Field

Marriott - Lake Worth Travel Plaza Florida Turnpike Lake Worth FL
Mile Mrk. 94

US Post Office - Land O Lakes Land O Lakes FL

Page: 74

2020 Triennial

FDOT District 5 Leesburg FL

Marriott - Snapper Creek Travel ~ Florida Turnpike  Miami FL

Plaza Mile Mkr 19

US Naval Air Station Bldg 1406 & Whiting Field South Milton FL

1424 & North Tower

Mulberry Post Office Mulberry FL

Matriott - Turkey Travel Plaza Florida Turnpike  QOcee FL
Mile Mkr 263

Marrioft - Ft Drum Travel Plaza Florida Turnpike  QOkeechobes FL
Mile Mkr 184

St. Johns Rive Water Management Palatka FL

Marriott - Pompano Travel Plaza  Florida Tutnpike  Pompano Beach FL
Mile Mrk 65

East Port Environmental Services Port Charlotte FL

Charlotte County Sheriff's Metro Pkwy Punia Gorda FL

Marriott - Canog Cresk Travel Florida Turnpike St. Cloud ¥L

Flaza Mile Mrk 229

Gateway Post Office Tampa FL

Marrioft - Okahumpka Travel Florida Turnpike  Wildwood FL

Plaza Mile Mrk 299

Tuesday, April 08, 2003 Page2 of 6
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2020 Triennial

Project Name Address City State

Cherokee County Public Safety Canton GA

Complex

Montgomery County Courthouse Chula GA ‘
Paulding County Courthouse Courthouse Square  Dallas GA :
Handcock Co. Courthouse Greenfield N |
Courthouse Tipton IN

Campbel! County Courthouse 4th Street Newport KY

Westover AFB Hangar Chicopee MA

%:stover AFB Upgrade Hangar B- Chicopea Falls MA

Melrose City Hall Essexd: Main St Melrose MA

Natick Mumicipal Complex Natick MA

Mt. Holyoke Suromit Lodge Holyoke State Park 8. Hadley MA

Woellesley Town Hall 525 Washington St Wellesley MA

Bethesda Metro Center 7450 Wisconsin Ave Bethesda MD

National Park Landover MD

Vez Buren County Courthouse Paw Paw MI

Public Service of New Hampshire Mancester NH

Corporate Hdgrts.

Veterans Memorial Home 132 Bvergreen Rd  Edison NI

Oyster Creek Etiergency Bldg Route 9 Forked River NI

Tuesday, April 08, 2003 Page 3 of 6
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Project Name Address City State
Municipal Complex Hanover Twp. NJ
Manchester Town Hall 1 Colonial Drive @ Lakehurst NI
Rte 37
Morris County Hali of Records Ann Strect Morristown NI
NIIT Library Bldg Central Ave Newark NI
South Brunswick Maintenance. 8. Brunswick NI
Storage Complex
City Hall and Police Dept Morris & Summit NI
Springfield Aves
GTE Government Systems White WSMR NM
Sends Missile Range
State Legislature Building NV
Yuea Mountain Test Site NV
Regional Justice Center Las Vegas NV
New Reno Federal Building Reno NV
Galena Maintenance Station Washce NV
Broadway Office Complex 625 Broadway Albany NY
Transitional Housing Jackson & Cypress Bromx NY
Transitional Housing 141st Bromx NY
Transitional Housing for the 50 W.MtEden & Broox NY
Homeless Inwood
Transitional Housing Linden Blvd Brooklyn NY
Transitional Housing for the St. Johns Place &  Brooklyn NY
Homeless E.NY Ave,
Tuesday, April 08, 2003 Page4 of &
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g Project Name Address City State

3 Family Court Building Buffalo NY

2

N The Rath County Office Building Buffalo NY

»
Tompkins County DOT Admin Willow Ave Tthaca NY
Facility. Bus Garage
Police & Hwy Dept Bldg 525 Pavement Road Lancaster NY
Niagara Falls Housing Authority-  Main Street Niagara Falls NY
Wrobel Towers
Orchard Park Municipal Center §-4295 South Orchard Park NY

Buffalo Street

Criminal Courts Building Riverhead NY
Roosevelt Island Phase 11 Building T Roosevelt NY
Manhasset Fire House Prospect Rd Thomaston NY
West Valley Nuclear Services West Valley NY
Logan County Court House Bellefontaine OH
Wood County Court House Bowling Green OH
Gurnet County Courthouse Cambridge OH
Pickway County Courthouse Circleville OH
Fayeite County Courthouse Fayette OH
Trumbull County Courthouse Trumbull CH
Owasso City Hall Owasso OK
Coudersport Court House Coudersport PA
Tuesday, April 08, 2003 Pagz 5 of6
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2020 Triennial

Project Name Address City State
Potter County Courthouse 1 East Second Street Coudersport PA
Cameron County Courthouse 20 East Fifth St Emporium PA
Emparium Court House Empoerivm PA
Valley Forge Plaza First & Moorerd  King of Prussia PA
Berks Comnty Courthouse 6th & Court 5, Reading PA
Berks County Services Center Reed & Court Sts Reading PA
Elk Comty Court House Ridgeway PA
‘Warren County Courthouse Warren PA
City Hall Ave Parking Pacility Norfolk VA
FBI Firearms Range Rencv. [26m Quantico VA
Range & Stress Obst

National Parks Service bidg North Cascades New Halem WA

Visitor Ctr
Tuesday, Apeil 08, 2003 Page 6 of 6
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o ipekﬁudﬂmﬁumﬁpﬂmmfmuhm“mw&umﬁhmhwﬂm&m'

A

IMPORTANT NOTICE ADOVT THIS DOCUMENT

NFPA oodes, siandards, secommondod practices, 4nd guides, of which the document contalned horedn 'is oxe, are
doveloped through » consensis elandands duvelopment process sgproved by (he Amecicen Nuional Standsids Institots,
This process brings together voluntbers representing vazied viswpoints and inlorests 4o achlove consensus on fire snd
oiher safédy fusues. While the NFPA sdusinlsters the Process wnd estabijsher rules to promols fairmess in tha dovelopment
of conseisus, il doss ot independently e, evaluate, o verify the accorscy of any information of the doundiess of any
fudgments coptalned lodts codes and siandmrds. .

s NFFA. disclairis Ebliity for any persopel iujiy, poopaety of other dambges of sy nntues whelsoover, whether
speclal indivect, consoquentizl ar compenswiery, directly or inditectly resulling from tho pebiloation, use of, or rellance-
on fhis documess, The NFFA. also snakes oo guammty o Y2t to the y or completensss of sny information
gublished beseis. " ’

. Inlssing snd eking this document available, the NFPA s oot smdertaking to seier proJessional of othar $eivices
hxwmbabdrnfwmnumq:ﬂwhmmunmnubpmmnydwmwmymmmﬁty
to sopuenae £1se. Anyone using thic document should sely op bis oz ber ovn. indopeadent judpmeat o, &z approprinte,

mmhymm.ananmmmmﬂmmmmquL
mmmmmmmwmmw,m.wmmhm with shis documeat. Any
cutification o ofhier statemonl of complisnce with the requirements of fhis documeet shal} 10t b atiributable to Go
NFFA snd iz zoledy tha responsibility of the cestifier or makar of ths iatament.

See inside back eover for additiamal igporiant notices and byformaton -
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S o
EMISSION LIGHTNING PROTECTION TECHNOLOGY
BY
John L: Bryan
Richard @. Bistmann

Glenn A. Erickson

Submitted to the Nationa] Fire Protection Association Standards Council on
September 1, 1899
[ ]
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JAN 25 2088 8516 FR BUCHANAN TNGERSOLL TIEBS3B229 TO 12128538365

Risen (336) reported in 1991 on studies conducted at the Langmuir

SP7255 -G4 General Comment

Laboratory from Tuly 15 to éugust 23, 1991 o evaluate whether a

radioactive ESE alr terminal provided protection within & 100 meter rading
- &8 reported by the Manufacturer. The BESE device was installed on a
twenty foot mast 4 meters below South Baldy Peak, Video cameras were
used o record the occurrence of lightning strikes. There were two
recarded lighining strikes within the 100 meter radlus area during the
approximate five week study, one 85 meters from the ESE device and one
approximately 78 metors from the device. Howsver, the following
siatement should be noted from the report:

Near the end of the test period, it was noticed that the radioactive
Preventor had been damaged --the weld had broken between the
spherical ball on the Preventor and the put to which it attached. It
is net certaln when or how this happened. There was no evidence of
tampering or vandalism. Bxemination of the tip of the Preventor
under 8 microscope showed evidence of melting, such as would
oceur if lightning were to have struck it. Most likely, the

Preventor was struck by lightning at & dme when the camoorders
were not turned on (when the peak was in & cloud, or a storm.

occlg:};ed in the early mornivg hours), and the ightming broke the
weld,

Thus, it might appear that the ESE device was active in a lightning
sirike not recorded by the video cameras utilized during the study, since

there were periods during the study when the cameras were inactive.

YRison, William, A Stydv of Lic ng Stiikas in The Vielniry of p Radioapt:
Brevantor, Langouir Labotatory, New . M, 11-8-91, p, 4.
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Moore et al. (248) reported in 1998 a summary of all the field togis
of the radioactive “Preventor” ESE device during the summiers of 1990,
1991, 1993, 1994, 1995, 1996, and 1997, Moore's analysis is a5 follows:

In the six summers ducing which the "preventor” was exposed to
thunderstorms overhead, lightuing struck six different sites within
180 meters of the device yet the “preventor” itself wos never struck.

Digitized measurements with quarter-microgecond time resolution,
of the currents that flowed from the “Preventor” deting two nearby
lightning strikes in Septomber 1997 showed no indicadon that the
“Preventor” emivted any effective “early streamers”. In fact, during
one of these discharges, lightaing struck a blunt rod located 20
metors distant yet no streamers were emitted from the “Preventor”
to connect with thie cloge strike.™

It should be noted these seven-year tests involved & single ESE device

of a radioactive typa. It should also be noted that Moore’s (243) field
studies under natural lighting conditions have questioned the validity of

Jminent connentors-of lightging to earth is no surprise to solentists
studying thunderstorms and lightniug, For the past 40 years, I have
been measuring the electric currents flowing into the air from both
radioactive electrodes and from sharply pointed ones under the
influence of the strong electric fields benesth thunderstorms but not
ope of my well-exposed electrodas has ever been struck by
lghming,"*

“Moore, C. B., William Rison, and G. D, Aulich, 4
i [T . ag an Barly & gy

Eadioachive “Preventor” ag gn Ba GAME . = P selor, . el
Tech,, »-i rLaboratory for Atmospheric H NM, 13—29-9WB ¢
pp. 24-25,

%243, Moors, Charles B., New Maxico Tech., “Personal Communicat
Suboommittes of NFPA Board nfmmlom", 9495, p. 1. one
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2. Consideration of System Performance

It would appear the ultimate evaluation of any complete lightning

SP7255 -G4 General Comment

protection syatem would be the performance of the systems &g installed on
buildings. The submitted matetials included one reference to the failure of
a conventional system with Franklin rods (328) and there was one
newspaper account of & Franklin rod system failure resulting in personne!

injuries. (252) There were several stadies of failures of ESE lightaing

protection systems, (146) (220).
The failure of the Pranklin rod system resulting in the eleven

pexsonnel injuries accutred at the Rohert P Kannedy stndmm in |
Washington, D.C. on June 13, 1998 (252) Richardson reported on the o |
fajlure of a Franklin rod air terminsl located approximately four feet from

an exlernally mounted camera on the bujlding which was damaged.by :a

lightning strike. (328)

Makenres ef al,, (220) hava reported on four cases of lightning

striking buildings in Singapore from the late 1960's until the 1980°s,

Hartono and Robigh (146) have reported on ten cases of failures on

buildings protected with ESE lightning protection systems. This study
utilized photographs of the building conditions both before and after the

reported lightning strikes on the demaged aress of the b:lildings. It was

found from this photugraphic stady the demage appeared to be dependent
- on the number of strokes feceived, the sirength of the lightning stroke and

. . 206
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the shape of the structure at the polnt of the stroke. Although ot specified

in the study Hartono and Robish have indicated lightalng strike damage was

found ox; bildings protected with Franklin eir terminals as indicated in the
following statement:

Studies conducted on the buildings equipped with the standard
lightning air terminals (Pranklin rod tytﬁe) also exhibited similar
lightning damege lecations on or near the rooftop. Besed on this
comparison, we conclude that no advantage can be obtained by using
lhr.; kEaS% device in protectiug the bullding against direct lightning
strikes,

It shouid be noted that all of the incidents of system failure submitted

to the panel lacked the necessary detailed dosumentation 10 enable a

valid analysis as to the effectiveness.of the system. Bven the most detajled
photo study lacked the Recessary documentation consisting of the following:z

[ P,
———

The menufacture and madet of the sir & tenninal._'l_?_hf date the installation

e ey
e e

was completed, thus establishing the age of the system when the lightning

o ———

strike oceurred, The maintenance and condition of thc_sS;EEE;ﬁ ‘when the

gy

tightning protcotion sysmmmwmt\

for the evaluation of the effectiveness of [ghtaing prov: al

M
types on varlous buildings of differing heights and oonﬁgnraﬁon?
& = ———— -

*Hariono, Zaina! Abldin and Jorahim Robish, &
2,, 9-99. P- 2' M-S CHTNESIRN 5 -1 R

S e ot = W S s = B> = Tl ST

T,
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Van Brunt et al, (369) bas referenced this problem of adequate data

on lightning protection system performance in the following manner:
There are xeports of incidents where BSE devices failed to provide

the protection spscified by the menufacturer [156,158,165,21 5.
Sratstics on the failure of conventional systems have also been

documented [109), Wlf‘%lﬁamiﬂins-mpmuﬁ:aﬂnr“cs”.one can
always raise quostions Bbout thelr cause, e.g., whether they ire
.pmm%mw
menufacturer or a co. of misuse (faulty installation) of the

dewide., Reports of isolated failures ralse Tegilimabe concems, but are

seldont dccompinied by encugh supporting data about the event to
enable a determination of why the feikure ocourred. Generally it js
difficult to draw significant conclusions from single events that can
be used to improve system design or evaluate system performance.
Thus, given the present situation of lightning protection system
pérformance not being a priority of the proponents of the systems, the
manufacturers, the insixance companies or publie officials it would appear
litle valid information or data relative to a validation of the theoretical

basis of the systems will be obtained.

IIl. RECOMMENDATIONS ¥0O STANDARDS COUNCIL
Based on a thorough and complete evaluation of the 377 items
submitted to the third-party independeni panel the members of the panel

have agreed in a complete consensus on the following recommendations to

the National Fire Protection Association Standards Couneil. It should bz
_ T ki
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recognized the Standards Council is the official designated authority on any
&ction to be taken rolative to the NFPA lightning protection documents.
A. Scientific and Technical Basis of ESE
The ivitial question posed to the third-party independent svalpation
Panel was stated as: “whether the BSE lightning protection technology is
scientifically and technically sound.” The panel’s review of the submited
materials resulted in the following deferminations;
1, The BSE air terminals appesr to ba technically sound singe they
are genem%l in
_lsboratory mp;iﬁm -
2. However, neither the BSE sir terminals nor the conventional
s e e

—— ——

Franklin rod sppear to be seieatifically or technically sound when

evaluated in nder patural lightning conditions.

3. The ESE lightning protection techoology as currently developed
e DEDR —
in the installation of complete systems does not appear to be sciontifically
e

and techwically sound in relation to the claimed arcas of protection orthe
4 e —— e
«ﬁ‘;’ffl'im of the grounding system.

B, Adequacy of Theoretical Basls apd Lab Tests

The second specific queston posed to the third-party independent
roview panel was statsd as: “whether the ESE lightning protection

technology is supported by adequate scieptific-theoretical basis and

26
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laboratory testing.” The panel’s review of the submitted materials resulted
in the fotlowing determinations;
1l “I.‘nere @Mﬁdequa!e theoretical basis for the

eatly streamer emission lightning protectiont air terminal concept and
e .

des:gn‘fr‘c"'“_physica! viewpoint,

1 e PR

-

2, There does not appeat to be an edequate theoretical besis for the
e

claimed enhanced arcas of protection with limited down conductors-aad

grounding system,
3. The high voltage Iaboratory tests of the ESE ajr terminals appear

_--'._k‘_‘_‘_-—_____
to be adequam in scope and quanmy. but they are limited jn that tbey BrE
nat equivalent to an  evaluation of the ofrha complets BSE hghtnmg protection

—— e

gystemn under naturel thunderstorm conditions.
__-——--"'-'-__-____.—._—_‘—-_—"—-——&.____

T

C. NFPA Lightning Protection Documents _

The third-party independent eveluation panel was atso directed in the
Serﬂem;ant Agreement ¢ follows: “This panocl, in igsuing l1s report, ghall
address the following isswes, and a er i:u:m:.s~ ;;;;n: 71:1:\';\' The

panel considered the issues of the existing NFPA 780 docorment titled:

Jerminals. (277) 'The panel considered the ueed for each document and

each committee’s membership and balance in accordance with NFPA
-"—‘—*_-‘_—‘_‘*—-—-_,_______u_____________—_ e ——

—————

27
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procedures. The panel’s review of the submitted materials resulted in the
following determinations:

1. The cutrent NFPA 780 Committee should be discharged and the
-—— — e ——————

Commiitee should be completely restructured. The committee needs new

———

w& memberships In the membership catepories of enforcer,

consumer, user, insurapce, lebor, special expert and research/testing..

2. The Council should solicit memberships from prominent users
such es: FAA, DOE, DOD, NASA, IBM, Reedy Creek Improvement
District, phone, redio, television organizations and electric power udlitiss,
"3, TheNFPA?SD document should be reformulated as & Guide or
Recommended Practice. It abpears to the panel the NFPA 780 document
dues not meet the NFPA cmm Tn?ﬁtbd

ughmmg protection system has never been scientifically or technically

' Wwﬁm rod air terminale haw not been vahdmd in fleld

—
e Tt s g P T et e

My,

.

tedts under thunderstorm conditions. The NFPA criteria for a standard as
'—__‘-_“—-—«—._._

e i e

stated in the NFPA 99 Directory (298) is as follows:
Stagdard --A document, the maln text of which contains only
mandatory provIEIoRE UIHE the word “5iiall" t Indicate
equiremeats and whieh ie & T5rY GeoRTAIEY sultsblg for
mandatory reference by anothes standard or code or for adoption
“Tatodaw.-Nenmandatory-provisions shall bé Iocated i i appendix,

footnote, or fi d.ace not to Be EoiiEider a8 purt of the
ts of & standard ¥

28
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development bas been established from laboratory investigations {113], considerably
less is known about the dynamics and interactions of these species in a discharge

compared to what is known aboui jons, In particular, very little is known about how
they contribute to lightning discharge injtiation or propagation under relevant atmno-
spheric conditions. As with negative ions, the metastable content of the air around a
lightning terminal will be affected by relative humidity and general air contamination.
The influence of metastable species should not extend significantly beyond the end

of & lightning rod. Their role, if anything, will be to enhance initial development of
2 sireamer al the rod tip.

I summary, it would appear that enhancement of upward streamer initiation from ag
ESE terminal (compared to a conventional termipal) has a plausible physical basis.
However, it would also appear that a complete and universally accepted understand-
ing of how all ESE devices work has not yet been achieved, and it can be argued
that a better understanding is needed to make meaningful quantitalive comparigons
between ihe performances of ESE and conventional devices. To reach such an under-

standing it will undoubtedly be necessary fo address numerous basic questions such
as:

1. What are the predominant streamer initiation mechanisms under different condsi-
tions of polarity, atmospheric humidity, air contamination, and terminal geornetry?

2. What are the relative roles of ions, electrons, and metastable species on the

development and propagation of a streamer discharge from a terminal for different
conditions?

3. What is the Likelihood of corona formation around 2 terminal and how will the

presence of corona affect the ability of the ierminal to launch a streamer upon ap-
proach of a lightning strake?

4. In the case of radioactive terminals, what is the dependence of the streamer
initiation probability on the intensity and type of radiation source?

5. In the case of clectrically triggered devices, how does the streamer initiation
probability depend on the timing and magnitude of the electrically triggered spark?

6. Also for electrically iriggered devices, how reliable is the field sensor that controls
the triggering, and can its perforrance be affected by local space charge?

Attempts to find answers to questions like these are the focus of much ongoing ex-
perimental and theuretical research, not only on lightning, but on electrical discharge

phenomena in general.
D, Validation of ESE System Performance

Three gencral methods bave been used to evaluste and test the performance of light-
ning protection systems, namely: 1} small-scale laboratory or outdoor tests in which
lightning, or the effecis of Lightning are simulated by applying high-voltage impulses

18
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lightning seldom hits a terminal regardless of whether or not it is equipped with
an ESE device [182,183,215]. Although a few isclated strikes to the mountain were
reported to have occurred within the supposed zones of protection of ESE terminals
[183,215], it would appear that the overwelming majority of strikes to the mountain
were ab considerable distance from any terminal, In any case, the failure of air
terminals {0 attract lighining on mountain tops at elevations of 3600 m {9843 feet)
or more is sbviously disturbing and raises questions aboui the interpretation of such
observations. Before any serious conclusions are drawn zbout the performance of
lightning attractors from tests performed on mountain tops; it may be necessary
to consider the perturbing effect of the mountain itself on such parameters as the

surface charge distribution and electricfield profile under a thundercloud, as well

as the extent that lightning strokes at such high elevations differ from those that

vormally occur in Jower, flatter locations. It would appear that the answers to some
of these questions might already be found in the literature.

I is noted in some papers that lightming that occurs at high elevations generally
differs on average from that which occurs at sea level, if in no other respect than that
it has less distance to cover in going from the cloud to ground [36]. At an elevation
of 3000 m, the ground can be quite close $o or even enguifed by the base of a storm
cloud. Certainly the results from high mountain tests canmot be dismissed, and such
tests should continue, as should similar tests underway at other locations [107]. The
problem is how to interpret the results of these tests and infer what they might imply
about air terminal performance at lower elevations, and what they indicate about the
influence of mountainous or rocky terrain on the effective gone of protection of an air
terminal,
The unfavorable statistical odds associated with natural lightning can be partially
overcome by using artificially triggered lightning. Tests have shown that lightning
can be triggered with reasonably high Probability by a rocket launched into a thun-
dercloud [124,160,180,103], A long trailing wire is usually attached to the racket
whick provides a low resistance path to guide the initial discharge and define its
direction of propagation [45,120,193]. Transportable facilities have been developed
for rocket triggeting of lightning that can be used for testing at neatly any location
[231]. Although tests of air terminals are being made using triggered lightning, there
are questions that can be raised about the meaning of such tests. There is evidence
that triggered lightning is unlike natural lightning both in its infensity and propa-
gation characteristics. In pasticular, it has been noted that triggered Bghtning is of
lower current than natural lightning and exhibits characteristics more like thoge of
return strokes observed in natural Eghtaing [78,161). It has also been argued that
triggered lightning dces not satisfactorily mimic the primary stroke and is therefore
unsuited for investigation of the attachment to a grounded lightning conductors, i.e.
its nse in evaluating air terminals would appear to be questionable [78]. The extent
to which rocket-triggered lightaing behaves like natural lightning seems o depend on
the Jength of the trailing wire and the distance of the bottom end of the wire above

2
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8. Radiotion hazards

In the case of ESE devices that employ radicactive materials, issues have been raised
in the literature about the possible radiation hazards to humans that the use of these
devices present [2¢,25,39,81,180,196,278]. As noted above, radioactive air terminals
are banned in some countries, presumably because of perceived health hazards. It
has been noted that ?%2Am sources used in lightning protection devices are not any
more hazardous than similar sources approved for use in smoke detectors or slatic
eliminators [109,167,180). Nevertheless, therc are those who argue that the public
may be placed at risk from a proliferation of radicactive materials in devices that
can enter the environment without adequate controls [25,81,180). An evaluation of
the health and safety aspects of radioactive sources used in air terminals Kes oubside
the scope of this report. However, we Lave identified this as a serious issue that the
menufacturers and users of radioactive terminals must be prepared to address.

4. Damage end muointenance

Given that ESE devices likely have a structure and associated insirementation thet
are more complex than conventional air terminals, questions can be raised about
their susceptibility to damage during a lightning strike. The electric current and
energy deposited by a Lghtning stroke can be sufficiently high to actually melt metal-
Yc structures and destray electronic components. There are numerous reports of
damage inflicted by the primary lighining stroke to metal parts on aircraft, efc,
[70,79,138,209,237,269]. The possibility of damage means that a lightning protection
device may require periodic inspection and/or maintenance that is generally not re-
quired for conventional terminals. Although this problem is pointed out {155], there
seerns to be very little discussion about it in the cpen literature,

IV. CONCLUSIONS

The possible conclusions that can be drawn from an examination of the hterature
included in the bibliography are discussed in this section. The main conclusions of
this zeport are briefly summarized in Section VI.

Because of the sparsity of information that can be found in the pecr-reviewed litera-
ture from tests of carly streamer emission air terminels, either in the laboratory or in
the patural environment, it is nearly impossible to make quantitatively meaningful
staternents or judgements about the performance of ESE devices in comparison to
conventional Frankiin rods. In fact, insufficient reliable quantitative data seem to
exist about the performance of conventional rods, and there seems to be an Ongo-
ing debate about the best geometrica! derign for conventional terminals required to
achieve optimum lightning attraction efficiency.

Nearly all of the information or data that could found on ESE device performance
resulted either from tests performed by manufaciurers of lightning protection ays-
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tems or by those directly or indirectly employed by such manufacturers. Although
abundant criticism is publisked by non-manufacturers about the performance of ESE
devices, especially radioactive air tenminals, it is seldom based on actual test data.
Those on both sides of the issue invoke lack of evidence in making their case about
the performance of ESE terminals. Proponents of these devices claim that a lack of
credible statistical data on failure of ESE terminals proves their effectiveness; while
critics of these terminals argue that a lack of evidence about the improved perfor-
mance of ESE terminale over conventional terminals proves their ineffectiveness. In
either case, one must beware of fanlty logic, in as much as a lack of evidence never
proves the lack of something.

There aze reporis of incidents where ESE devices failed to provide the protection spec-
ified by the manufacturer {156,158,165,215]. Statistics on the failure of conventional
systems have aleo been documented [108]. When examining reports of “failures”,
one can always raise questions about their cause, e.g., whether they are primarily a
consequence of exaggerated claims made by the manufacturer or a consequence of
misuse (faulty installation) of the device. Repozts of isolated failures raise legitimate
concerns, but are seldom accompanied by enough supporting date about the event to
enable a determination of why the failure occurred. Generally it is difficult to draw
significant conclusions from single events ihat can be used to improve aystem design
or evaluate systermn performance. There is no reason to believe that an air terminal is
100% efficient in attracting lightning, regardless of what kind of ESE device it uses,
if any. Considering the wide range of possible atmospheric conditions and types of
Lghtning behavior that have been recorded, it is not sucprising that air terminals of
all types will sometimes fail [37,201,271]. Tall structures are reporied o be struck

occasionally by lightning at points far below the top, i.e., outside of the “protection
zone” [173,1B5,186]. Any claims of 160% efficiency in the performance of a light-
ning attractor should be viewed with skepticism. In any case, the meaning of the
term “efficiency”, when specified for an air terminal, should be clearly defived and
understood.

A reasonable physical basis for the operation of an ESE device appears to exist in the
sense that there is good evidence from laboratory investigations that the probability
of initiating & sireamer discharge from an electrode can be increased significantly
by irradiation er electrical iriggering. However, the precise amount by which this
enhancement in streamer initiation improves the lightning sttraction efficiency of an
air terminal remains questionable. There is reason to doubt that it significantly ex-
tends the maximum range of protection. A Hghining stroke that would not hit a
conventionsl terminal because of the fact that it does not enhance the field at the
{erminal tip enough to sllow streamer formation will also not Lkely hit a terminal
equipped with an ESE device. {The exception would be an ESE device that signifi-
cantly increases the terminal potential during the approach of a lightning stroke.) In
our view, the possible advaniage offered by an ESE device, if operated properly, is
that it helps to insure that a strearner will be initiated i the field produced by the
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Related Modifications

Summary of Modification
Revises the section reference to coordinate with the 2018 edition of the Guidelines. Specifies which section of the Florida Accessibility
Code will be applied to an ALF.

Rationale

4.6.3.1 Corrects the reference to the latest published edition of the 2018 edition of the Guidelines.

4.64.3.2 Clarifies that an Assisted Living Facility (ALF) is a “residential facility” not a “Long-Term Care” facility as described in the
Accessibility Code.

Because the ALF provides only personal care services and is not defined as a health care

facility or long-term care facility by Florida rule or statue, it must be consistently reviewed as a residential facility for accessibility
purposes, not a medical facility or a long-term care facility. However, some building officials insist that an ALF is a long-term care
facility even though the state Agency For Health Care Administration states an ALF is NOT a long-term care facility. This added

information will help to clarify the code in this one area and direct the building officials to the correct section of the Florida Building
Code, Accessibility.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
There is no fiscal impact on the local entity relative to enforcement.

Impact to building and property owners relative to cost of compliance with code

There is no fiscal impact to building and property owners relative to the cost of compliance.
Impact to industry relative to the cost of compliance with code

There is no fiscal impact to industry relative to the cost of compliance.

Impact to small business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Has a reasonable and substantial connection with the health and safety an welfare of the
general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens or improves the code by making the code requirements clearer to the user.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code
Does not degrade the effectiveness of the code.
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Alternate Language

2nd Comment Period

Proponent James gregory Submitted 5/10/2019 Attachments Yes

Rationale

Editorial revision only. The paragraph number was incorrect. It should be 464.3.1 and not 4.6.3.1.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
No Impact. Numbering only.
Impact to building and property owners relative to cost of compliance with code
No Impact. Numbering only.
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Impact to industry relative to the cost of compliance with code
No Impact. Numbering only.

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
No Impact. Numbering only.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
No Impact. Numbering only.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
No Impact. Numbering only.

Does not degrade the effectiveness of the code
No Impact. Numbering only.

2nd Comment Period

Proponent James gregory Submitted 5/9/2019 Attachments No

omment:
This is an editorial comment. The second paragraph should read as 464.3.1 instead of 4.63.1.
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4.6-3.1 464.3.1 Except as modified and required by this section of the code, Chapter
58A-5, Florida Administrative Code or Chapter 429 Part lll, Florida Statutes, all new
assisted living facilities and all additions, alterations, or renovations to existing
assisted living facilities with more than 16 licensed beds shall also be in compliance
with The Guidelines for the Design and Construction of Residential Health, Care and
Support Facilities (The Guidelines) Part | General, and Chapter

4 21SpecialRequirements forAssisted Living Facilities as referenced in Chapter 35
of this code.

SP7637 -A2 Text Modification
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464.3 Codes and standards for the design and construction of assisted living facilities.

4.6.3.1 Except as modified and required by this section of the code, Chapter 58 A-5, Florida Administrative Code or
Chapter 429 Part 111, Florida Statutes, all new assisted living facilities and all additions, alterations, or renovations to
existing assisted living facilities with more than 16 licensed beds shall also be in compliance with The Guidelines
for the Design and Construction of Residential Health, Care and Support Facilities (The Guidelines) Part T General,
and Chapter 4.21 Special Requirements for Assisted Living Facilities as referenced in Chapter 35 of'this code.

SP7637 Text Modification

464.3.2 Assisted Living Facilities shall meet the accessibility requirements for Residential Facilities as described
section 233 of the Florida Building Code, Accessibility.
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SP7640 6

Date Submitted 12/3/2018 Section 469 Proponent James gregory
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review

Comments

General Comments No Alternate Language Yes

Related Modifications

Summary of Modification
Reference update.

Rationale
Updates the reference to the correct book of the FGI Guidelines.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
There is no fiscal impact on the local entity relative to enforcement.

Impact to building and property owners relative to cost of compliance with code
There is no fiscal impact to building and property owners relative to the cost of compliance.

Impact to industry relative to the cost of compliance with code
There is no fiscal impact to industry relative to the cost of compliance.

Impact to small business relative to the cost of compliance with code
There is no fiscal impact to small business relative to the cost of compliance.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Has a reasonable and substantial connection with the health and safety an welfare of the
general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens or improves the code by making the code requirements clearer to the user.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code
Does not degrade the effectiveness of the code.

Alternate Language

2nd Comment Period

Proponent  James gregory Submitted 5/10/2019 Attachments Yes

Rationale
Adds general information common to all outpatient facilities that will be useful in the design of these facilities.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
Has no impact to local entity to enforcement.
Impact to building and property owners relative to cost of compliance with code
Has no impact on building and property owners relative to cost.

Impact to industry relative to the cost of compliance with code
Has no impact on the industry relative to cost.

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Provides more information for the design.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Improves the code by referencing information on design.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials or products or methods.

Does not degrade the effectiveness of the code
Improves the effectiveness of the code.
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469.2.1.2 Part I and Part 2: Qutpatient Facility Types, Chapter 2.1, Common Elements for Qutpatient Facilities of
The Guidelines for Design and Construction of Health-Care-Outpatient Facilities (The Guidelines), as referenced in
Chapter 35 of this code.

SP7640 -A1 Text Modification
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469.2.1.2 Part I of The Guidelines for Design and Construction of Health-Care Qutpatient Facilities (The
Guidelines), as referenced in Chapter 35 of this code.

SP7640 Text Modification
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SP8212

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
: Date Submitted 12/14/2018 Section 450.4.1.3 Proponent scott waltz
. Chapter 4 Affects HVHZ No Attachments Yes
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications
Modification # 8198
Summary of Modification

Proposed revision aligns the Florida Building Code with 59A-4.1265, F.A.C. Emergency Environmental Control for Nursing Homes.
Rationale

Following the tragic loss of life at a nursing home due to heat related iliness in the aftermath of Hurricane Irma, the Agency for Health
Care Administration developed a rule requiring facilities to provide an alternate power source for equipment necessary to maintain safe
indoor air temperatures for not less 96 hours following the loss of normal power. This rule exceeds the current requirements for a
standby power system for a nursing home. This proposed modification is part of a series of proposals intended to align the Florida
Building Code with the Rule and eliminate conflicting requirements. This revision aligns the requirement for the facility to be
self-supporting with the requirements of the rule.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code

None.

Impact to building and property owners relative to cost of compliance with code

The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.
Impact to industry relative to the cost of compliance with code

The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.

Impact to small business relative to the cost of compliance with code

The proposal aligns the code with requirements in an existing rule and will not result in any additional
costs.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
The modification does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities.

Does not degrade the effectiveness of the code
No.
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Alternate Language

d Comment Period
Proponent scott waltz Submitted 5/23/2019
Rationale
Modifies text for clarification.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None

Attachments Yes

Impact to building and property owners relative to cost of compliance with code
None

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code

The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
It does not.

Does not degrade the effectiveness of the code
It does not.
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450.4.1.3 DURING AND IMMEDIATELY FOLLOWING.

A period of 22 96 hours following the loss of normal support utilities to the facility that are necessary to support the health, safety,
and welfare of the residents and staff. These support utilities include but are not limited to normal electrical power, potable water

supply, sewer, and telecommunications.

SP8212 -A1 Text Modification

. . 227
2020 Triennial Special Occupancy

Page: 1

TextOfModification_1.png

8212_A1_

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod



450.4.1.3 DURING AND IMMEDIATELY FOLLOWING.

A period of 22 96 hours following the loss of normal critical support utilities to the facility necessary to support the health, safety,

and welfare of the residents and staff. Critical support utilities include normal electrical power, potable water supply, sewer, and

telecommunications.

SP8212 Text Modification
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SP8212 Text Modification

59A-4.1265 Emergency Environmental Control for Nursing Homes.

(1) DETAILED NURSING HOME EMERGENCY POWER PLAN. Each nursing home shall prepare a detailed plan (“plan™),
to serve as a supplement to its Comprehensive Emergency Management Plan, to address emergency power in the event of the loss of
primary electrical power in that nursing home, which includes the following information:

{a) The acquisition of a sufficient alternate power source such as a generator(s), maintained at the nursing home, to ensure that
current licensees of nursing homes will be equipped to ensure the protection of resident health, safety, welfare, and comfort for a
minimum of ninety-six (96) hours in the event of the loss of primary electrical power. Safe indoor air temperatures in resident
occupied areas shall be determined by the licensee to meet the clinical needs of residents, but shall not exceed eighty-one (81)
degrees Fahrenheit.

1. The required temperature must be maintained in an area or areas determined by the nursing home of sufficient size to
maintain all residents safely at all times and is appropriate for the care needs and life safety requirements. For planning purposes, no
less than thirty (30) net square feet per resident must be provided. This may include areas that are less than the entire nursing home
if the nursing home’s comprehensive emergency management plan includes relocating residents to portions of the building where
the health, safety, welfare, and comfort of the residents will be maintained as reguired by this rule. The plan shall include
information regarding the area(s) within the nursing home where the required temperature will be maintained.

2. The alternate power source for the equipment necessary to maintain the safe indoor air temperature required by this rule may
be provided by the essential electrical system required by the Florida Building Cede for Nursing Home design and construction or
onsite optional standby system as defined by NFPA 70 National Electrical Code supplying normal power to the nursing home
maintained onsite at all times when the building is occupied. If an optional standby system is used, it must be connected and
maintained in accordance with the manufacturer’s recommendations. The alternate power source and fuel supply shall be located in
an area(s) in accordance with local zoning and the Florida Building Cede.

3. Each nursing home is unigue in size; the types of care provided; the physical and mental capabilities and needs of residents;
the type, frequency, and amount of services and care offered; and staffing characteristics. Accordingly, this rule does not limit the
types of systems or equipment that may be used to maintain the safe indoor air temperature required by this rule for a minimum of
ninety-six (96) hours in the event of the loss of primary electrical power. The plan shall include information regarding the systems
and equipment that will be used by the nursing home required to operate the systems and equipment.

a. A nursing home in an evacuation zone pursuant to Chapter 252, F.S., must maintain an alternative power source and fuel as
required by this subsection at all times when the facility is occupied but is permitted to utilize a mebile generator(s) to enable
portability if evacuation is necessary.

b. Facilities located on a single campus with other facilities licensed by the Agency under commen ownership, may share fuel,
alternative power resources, and resident space available on the campus if such resources are sufficient to support the reguirements
of each facility’s residents, as specified in this rule. Details regarding how resources will be shared and any necessary movement of
residents must be clearly described in the emergency power plan.

c. A multistory facility, whose comprehensive emergency management plan is to mnove residents to a higher floor during a flood
or surge event, must place its alternative power source and all necessary additional equipment so it can safely operate in a location
protected from flooding or storm surge damage.

{b) The acguisition of sufficient fuel, and safe maintenance of that fuel onsite at the facility, to ensure that in the event of the
loss of primary electrical power there is sufficient fuel available for the alternate power source required in paragraph (1)(a), to power
life safety systems, critical systems, and equipment necessary to maintain safe indoor air temperatures as described in this rule for
ninety-six (96) hours after the loss of electrical power during a declared state of emergency. The plan shall include information
regarding fuel source and fuel storage.

1. A nursing home located in an area in a declared state of emergency area pursuant to Section 252.36, F.5., that may imnpact
primary power delivery must secure ninety-six (96) hours of fuel. The nursing home may utilize portable fuel storage containers for
the remaining fuel necessary for ninety-six (96) hours during the period of a declared state of emergency.

2. A nursing home must store a minimum of seventy-two (72) hours of fuel onsite.

3. Piped natural gas is an allowable fuel source and meets the onsite fuel requirement under this Tule.

4. If local ordinances or other regulations that limit the amount of onsite fuel storage for the nursing home’s location and the
nursing home does not have access to piped natural gas, then the nursing home must develop a plan that includes maximum onsite
fuel storage allowable by the ordinance or regulation and a reliable method to obtain the maximum additional fuel at least 24 hours
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SP8212 Text Modification

prior to depletion of onsite fuel.

{c) The acquisition of services necessary to install, maintain, and test the equipment and its functions to ensure the safe and
sufficient operation of the alternate power source installed in the nursing home.

{2) SUBMISSION OF THE PLAN.

{a) Each nursing home licensed prior to the effective date of this rule shall submit its plan to the local emergency management
agency for review and approval within thirty (30) days of the effective date of the rule. Nursing Home plans previously received and
approved under Emergency Rule 59AER17-1, F.A.C., will require resubmission only if changes are made.

{b) Each new nursing home shall submit the plan required under this rule prior to obtaining a license.

{c) Each existing nursing home that undergoes additions, meodifications, alterations, refurbishment, recenstruction or
renovations that require modification of the systems or equipment affecting the nursing home’s compliance with this rule shall
amend its plan and subwmit it to the local emergency management agency for review and approval.

(3) PLAN REVIEW. Architectural and engineering plans are subject to review by the Agency’s Office of Plans and
Construction. The local emergency management agency shall review the emergency power plan for compliance with the subsection
and may rely on the technical review of the Office of Plans and Construction. Once the review is complete, the local emergency
management agency shall:

{a) Report deficiencies in the plan to the nursing home for reselution. The nursing home must resubmit the plan within ten (10)
business days.

{b) Report approval or denial of the plan to the Agency and the nursing home.

{4) APPROVED PLANS.

{a) Each nursing home must maintain a copy of its plan in a manner that makes the plan readily available at the licensee’s
physical address for review by the authority having jurisdiction. If the plan is maintained in an electronic format, nursing home staff
must be readily available to access and produce the plan. For purposes of this section, “readily available™ means the ability to
immediately produce the plan, either in electronic or paper format, upon reguest.

{b) Within two (2) business days of the approval of the plan from the local emergency management agency, the nursing home
shall submit in writing proof of the approval to the Agency for Health Care Administration.

{c) The nursing home shall submit a consumer friendly summary of the emergency power plan to the Agency. The Agency shall
post the summary and notice of the approval and implementation of the nursing home emergency power plans on its website within
ten {10) business days of the plan’s approval by the local emergency management agency and update within ten (10) business days
of implementation.

{(5) IMPLEMENTATION OF THE PLAN.

{(a) Each nursing home licensed prior to the effective date of this rule shall, no later than June 1, 2018 have implemented the
plan required under this rule.

{b) The Agency shall grant an extension up to January 1, 2019 to providers in compliance with paragraph (c), below, and who
can show delays caused by necessary construction, delivery of ordered equipment, zoning or other regulatory approval processes.
Nursing homes granted an extension wmwust keep the Agency apprised of progress on a monthly basis to ensure there are no
unnecessary delays.

{c) During the extension period, a nursing home must make arrangements pending full implementation of its plan that the
residents are housed in an area that meets the safe indoor air temperature requirements of paragraph (1){a), for a minimum of ninety-
six (96) hours.

1. A nursing home not located in an evacuation zone must either have an alternative power source onsite or have a contract in
place for delivery of an alternative power source and fuel when requested. Within twenty-four (24) hours of the issuance of a state of
emergency for an event that may impact primary power delivery for the area of the nursing home, it must have the alternative power
source and no less than ninety-six (96) hours of fuel stored onsite.

2. A nursing home located in an evacuation zone pursuant to Chapter 252, F.S., must either:

a. Fully and safely evacuate its residents prior to the arrival of the event, or

b. Have an alternative power source and no less than ninety-six (96) hours of fuel stored onsite, within twenty-four (24) hours of
the issuance of a state of emergency for the area of the nursing home,

{d) Each new nursing home shall implement the plan prior to obtaining a license.

{e) Each nursing home that undergoes any additions, modifications, alterations, refurbishment, reconstruction or renovations
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SP8212 Text Modification

that require modification of the systems or equipment affecting the nursing home’s compliance with this rule shall implement its
amended plan subsequent with the completion of construction.

(fy The Agency may request cooperation from the State Fire Marshal to conduct inspections to ensure implementation of the
plan in compliance with this rule.

{6) POLICIES AND PROCEDURES.

{a) Each nursing home shall develop and implement written policies and procedures to ensure that each nursing home can
effectively and immediately activate, operate and maintain the alternate power source and any fuel required for the operation of the
alternate power source. The procedures shall be resident-focused to ensure that residents do not experience complications from heat
exposure, and shall include a contingency plan to transport residents to a safe facility if the current nursing home’s plan to keep the
residents in a safe and comfortable location within the nursing home at or below the indoor air temperature required by this rule
becomes compromised.

{b) Each nursing home shall maintain its written policies and procedures in a manner that makes them readily available at the
licensee’s physical address for review by the authority having jurisdiction. If the policies and procedures are maintained in an
electronic format, nursing home staff must be readily available to access the policies and procedures and produce the requested
information.

{c) The written policies and procedures must be readily available for inspection by each resident; each resident’s legal
representative, designee, surrogate, guardian, attorney in fact, or case manager; each resident’s estate; and all parties authorized in
writing or by law.

{7y REVOCATION OF LICENSE, FINES OR SANCTIONS. For a violation of any part of this rule, the Agency may seek any
remedy authorized by Chapter 400, Part TI, or Chapter 408, Part II, F.S., including but not limited to, license revocation, license
suspension, and the imposition of administrative fines.

{(8) COMPREHENSIVE EMERGENCY MANAGEMENT PLAN.

{a) Nursing homes whose comprehensive emergency management plan is to evacuate must comply with this rule.

{b) Once the plan has been approved, the nursing home shall submit the plan as an addendum with any future submissions for
approval of its Comprehensive Emergency Management Plan.

{9) NOTIFICATION.

{a) Within three (3) business days, each nursing home must notify in writing, unless permission for electronic communication
has been granted, each resident and the resident’s legal representative:

1. Upon submission of the plan to the local emergency management agency that the plan has been submitted for review and
approval;

2. Upon final implementation of the plan by the nursing home following review by the State Fire Marshal or the Agency’s
Office of Plans and Construction.

{b) The nursing home shall keep a copy of each written or electronic netification sent by the nursing home to the resident and
resident’s representative on file.

Rulemaking Authority 400.23 FS. Law implemented 40023 F5. History-New 3-26-18.
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8
: Date Submitted 12/14/2018 Section 450.4.2.9.6 Proponent scott waltz
. Chapter 4 Affects HVHZ No Attachments Yes
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications
Modification # 8198
Summary of Modification

Proposed revision aligns the Florida Building Code with 59A-4.1265, F.A.C. Emergency Environmental Control for Nursing Homes.
Rationale

Following the tragic loss of life at a nursing home due to heat related iliness in the aftermath of Hurricane Irma, the Agency for Health
Care Administration developed a rule requiring facilities to provide an alternate power source for equipment necessary to maintain safe
indoor air temperatures for not less 96 hours following the loss of normal power. This rule exceeds the current requirements for a
standby power system for a nursing home. This proposed modification is part of a series of proposals intended to align the Florida
Building Code with the Rule and eliminate conflicting requirements. This revises the fuel requirements to align with the rule and
clarifies the method for calculating the required fuel storage.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code

None.

Impact to building and property owners relative to cost of compliance with code
The proposal aligns the code with an existing rule and enhances the survivability of standby power systems when used to backup
critical cooling systems. This will result in a small cost increase, but reduce the risk of losing power needed to maintain resident
safety.

Impact to industry relative to the cost of compliance with code
The proposal aligns the code with an existing rule and enhances the survivability of standby power systems when used to backup
critical cooling systems. This will result in a small cost increase, but reduce the risk of losing power needed to maintain resident
safety.

Impact to small business relative to the cost of compliance with code

The proposal aligns the code with an existing rule and enhances the survivability of standby power
systems when used to backup critical cooling systems. This will result in a small cost increase, but
reduce the risk of losing power needed to maintain resident safety.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
The modification does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities.

Does not degrade the effectiveness of the code
No.
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Alternate Language

2nd Comment Period

Proponent scott waltz Submitted 5/24/2019 Attachments Yes

Rationale
This alternate modifies the original proposal to include provisions proposed by Skip Gregory in a separate modification.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
None

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code

The proposal aligns the code with an existing rule and enhances the survivability of standby power systems
when used to backup critical cooling systems. This will result in a small cost increase, but reduce the risk of
losing power needed to maintain resident safety.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
It doe not

Does not degrade the effectiveness of the code
It does not

1st Comment Period History

Proponent Deborah Franklin Submitted 2/18/2019 Attachments  No

(D e oppose this requirement to require facilities to meet the Level 1 Generator requirements as some facilities may prefer to
‘L have Level 1 Generator to meet Life Safety Code requirements and an optional standby generator to meet the temperature
[V llrequirements as this would allow the skilled nursing facility to use natural gas for the optional standby generator.
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450.4.2.9.6 A new facility shall be equipped with either a permanent on-site optional stand-
by gereratersystem to operate at least the nonessential loads of the electrical system or the
entire normal branch of the electrical system,_for a period of 96 hours for the demand load of the

Exception: An optional stand-by system shall not be required where the essential electrical system

provided in accordance with Section 450.3.18.1 is designed to operate the facility's entire electrical
system and sufficient onsite fuel storage is provided to maintain resident occupied areas for a minimum
of 96 hours for the demand load on the system.

450.4.2.9.6.1 The fuel for this generator may be natural gas, diesel, or propane. Gasoline shall not be
permitted as a fuel source. Onsite fuel reserves shall not be required for the optional stand-by system if
the generator is fueled by piped natural gas.

450.4.2.9.6.2 The generator, panel boards, switchgear, fuel lines, and other vulnerable system
components shall be protected from debris impact in accordance with Section 450.4.2.5.4.

450.4.2.9.6.3 The system shall be protected from flooding in accordance with Section 450.2.2.1.

450.4.2.9.6.4 This system shall meet the requirements of NFPA 70 Article 702 and it shall be tested and
maintained in accordance with the manufacturer’s instructions.

450.4.2.9.6.5 See 59A-4.1265 Emergency Environmental Control for Nursing Homes, F.A.C. for additional

operational requirements.
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450.4.2.9.6 A new facility shall be equipped with either a permanent on-site optional stand-by generator to operate at least the
nonessential loads of the electrical system or the entire normal branch of the electrical system, or there shall be a permanently
installed predesigned electrical service entry for the electrical system that will allow a quick connection to a temporary electrical
generator to operate at least the nonessential loads of the electrical system or the entire normal branch of the electrical system.
This quick connection shall be installed inside of a permanent metal enclosure rated for this purpose and may be located on the
exterior of the building. Where used to meet the requirements of Section 450.4.2.6.2, the system shall comply with all of the

following:

450.4.2.9.6.1 The generator, panel boards, switchgear, fuel lines, and other vulnerable system components shall be protected from
debris impact in accordance with Section 450.4.2.5.4.

SP8221 Text Modification

450.4.2.9.6.2 The system shall be connected to an onsite fuel supply sized to fuel the generator for 96 hours of actual demand load
of the occupied resident areals} and systems necessary to support resident care following the loss of hormal electrical service.

450.4.2.9.6.3 The system shall be protected from flooding in accordance with Section 450.2.2.1.
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59A-4.1265 Emergency Environmental Control for Nursing Homes.

(1) DETAILED NURSING HOME EMERGENCY POWER PLAN. Each nursing home shall prepare a detailed plan (“plan™),
to serve as a supplement to its Comprehensive Emergency Management Plan, to address emergency power in the event of the loss of
primary electrical power in that nursing home, which includes the following information:

{a) The acquisition of a sufficient alternate power source such as a generator(s), maintained at the nursing home, to ensure that
current licensees of nursing homes will be equipped to ensure the protection of resident health, safety, welfare, and comfort for a
minimum of ninety-six (96) hours in the event of the loss of primary electrical power. Safe indoor air temperatures in resident
occupied areas shall be determined by the licensee to meet the clinical needs of residents, but shall not exceed eighty-one (81)
degrees Fahrenheit.

1. The required temperature must be maintained in an area or areas determined by the nursing home of sufficient size to
maintain all residents safely at all times and is appropriate for the care needs and life safety requirements. For planning purposes, no
less than thirty (30) net square feet per resident must be provided. This may include areas that are less than the entire nursing home
if the nursing home’s comprehensive emergency management plan includes relocating residents to portions of the building where
the health, safety, welfare, and comfort of the residents will be maintained as reguired by this rule. The plan shall include
information regarding the area(s) within the nursing home where the required temperature will be maintained.

2. The alternate power source for the equipment necessary to maintain the safe indoor air temperature required by this rule may
be provided by the essential electrical system required by the Florida Building Cede for Nursing Home design and construction or
onsite optional standby system as defined by NFPA 70 National Electrical Code supplying normal power to the nursing home
maintained onsite at all times when the building is occupied. If an optional standby system is used, it must be connected and
maintained in accordance with the manufacturer’s recommendations. The alternate power source and fuel supply shall be located in
an area(s) in accordance with local zoning and the Florida Building Cede.

3. Each nursing home is unigue in size; the types of care provided; the physical and mental capabilities and needs of residents;
the type, frequency, and amount of services and care offered; and staffing characteristics. Accordingly, this rule does not limit the
types of systems or equipment that may be used to maintain the safe indoor air temperature required by this rule for a minimum of
ninety-six (96) hours in the event of the loss of primary electrical power. The plan shall include information regarding the systems
and equipment that will be used by the nursing home required to operate the systems and equipment.

a. A nursing home in an evacuation zone pursuant to Chapter 252, F.S., must maintain an alternative power source and fuel as
required by this subsection at all times when the facility is occupied but is permitted to utilize a mebile generator(s) to enable
portability if evacuation is necessary.

b. Facilities located on a single campus with other facilities licensed by the Agency under commen ownership, may share fuel,
alternative power resources, and resident space available on the campus if such resources are sufficient to support the reguirements
of each facility’s residents, as specified in this rule. Details regarding how resources will be shared and any necessary movement of
residents must be clearly described in the emergency power plan.

c. A multistory facility, whose comprehensive emergency management plan is to mnove residents to a higher floor during a flood
or surge event, must place its alternative power source and all necessary additional equipment so it can safely operate in a location
protected from flooding or storm surge damage.

{b) The acguisition of sufficient fuel, and safe maintenance of that fuel onsite at the facility, to ensure that in the event of the
loss of primary electrical power there is sufficient fuel available for the alternate power source required in paragraph (1)(a), to power
life safety systems, critical systems, and equipment necessary to maintain safe indoor air temperatures as described in this rule for
ninety-six (96) hours after the loss of electrical power during a declared state of emergency. The plan shall include information
regarding fuel source and fuel storage.

1. A nursing home located in an area in a declared state of emergency area pursuant to Section 252.36, F.5., that may imnpact
primary power delivery must secure ninety-six (96) hours of fuel. The nursing home may utilize portable fuel storage containers for
the remaining fuel necessary for ninety-six (96) hours during the period of a declared state of emergency.

2. A nursing home must store a minimum of seventy-two (72) hours of fuel onsite.

3. Piped natural gas is an allowable fuel source and meets the onsite fuel requirement under this Tule.

4. If local ordinances or other regulations that limit the amount of onsite fuel storage for the nursing home’s location and the
nursing home does not have access to piped natural gas, then the nursing home must develop a plan that includes maximum onsite
fuel storage allowable by the ordinance or regulation and a reliable method to obtain the maximum additional fuel at least 24 hours
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prior to depletion of onsite fuel.

{c) The acquisition of services necessary to install, maintain, and test the equipment and its functions to ensure the safe and
sufficient operation of the alternate power source installed in the nursing home.

{2) SUBMISSION OF THE PLAN.

{a) Each nursing home licensed prior to the effective date of this rule shall submit its plan to the local emergency management
agency for review and approval within thirty (30) days of the effective date of the rule. Nursing Home plans previously received and
approved under Emergency Rule 59AER17-1, F.A.C., will require resubmission only if changes are made.

{b) Each new nursing home shall submit the plan required under this rule prior to obtaining a license.

{c) Each existing nursing home that undergoes additions, meodifications, alterations, refurbishment, recenstruction or
renovations that require modification of the systems or equipment affecting the nursing home’s compliance with this rule shall
amend its plan and subwmit it to the local emergency management agency for review and approval.

(3) PLAN REVIEW. Architectural and engineering plans are subject to review by the Agency’s Office of Plans and
Construction. The local emergency management agency shall review the emergency power plan for compliance with the subsection
and may rely on the technical review of the Office of Plans and Construction. Once the review is complete, the local emergency
management agency shall:

{a) Report deficiencies in the plan to the nursing home for reselution. The nursing home must resubmit the plan within ten (10)
business days.

{b) Report approval or denial of the plan to the Agency and the nursing home.

{4) APPROVED PLANS.

{a) Each nursing home must maintain a copy of its plan in a manner that makes the plan readily available at the licensee’s
physical address for review by the authority having jurisdiction. If the plan is maintained in an electronic format, nursing home staff
must be readily available to access and produce the plan. For purposes of this section, “readily available™ means the ability to
immediately produce the plan, either in electronic or paper format, upon reguest.

{b) Within two (2) business days of the approval of the plan from the local emergency management agency, the nursing home
shall submit in writing proof of the approval to the Agency for Health Care Administration.

{c) The nursing home shall submit a consumer friendly summary of the emergency power plan to the Agency. The Agency shall
post the summary and notice of the approval and implementation of the nursing home emergency power plans on its website within
ten {10) business days of the plan’s approval by the local emergency management agency and update within ten (10) business days
of implementation.

{(5) IMPLEMENTATION OF THE PLAN.

{(a) Each nursing home licensed prior to the effective date of this rule shall, no later than June 1, 2018 have implemented the
plan required under this rule.

{b) The Agency shall grant an extension up to January 1, 2019 to providers in compliance with paragraph (c), below, and who
can show delays caused by necessary construction, delivery of ordered equipment, zoning or other regulatory approval processes.
Nursing homes granted an extension wmwust keep the Agency apprised of progress on a monthly basis to ensure there are no
unnecessary delays.

{c) During the extension period, a nursing home must make arrangements pending full implementation of its plan that the
residents are housed in an area that meets the safe indoor air temperature requirements of paragraph (1){a), for a minimum of ninety-
six (96) hours.

1. A nursing home not located in an evacuation zone must either have an alternative power source onsite or have a contract in
place for delivery of an alternative power source and fuel when requested. Within twenty-four (24) hours of the issuance of a state of
emergency for an event that may impact primary power delivery for the area of the nursing home, it must have the alternative power
source and no less than ninety-six (96) hours of fuel stored onsite.

2. A nursing home located in an evacuation zone pursuant to Chapter 252, F.S., must either:

a. Fully and safely evacuate its residents prior to the arrival of the event, or

b. Have an alternative power source and no less than ninety-six (96) hours of fuel stored onsite, within twenty-four (24) hours of
the issuance of a state of emergency for the area of the nursing home,

{d) Each new nursing home shall implement the plan prior to obtaining a license.

{e) Each nursing home that undergoes any additions, modifications, alterations, refurbishment, reconstruction or renovations
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that require modification of the systems or equipment affecting the nursing home’s compliance with this rule shall implement its
amended plan subsequent with the completion of construction.

(fy The Agency may request cooperation from the State Fire Marshal to conduct inspections to ensure implementation of the
plan in compliance with this rule.

{6) POLICIES AND PROCEDURES.

{a) Each nursing home shall develop and implement written policies and procedures to ensure that each nursing home can
effectively and immediately activate, operate and maintain the alternate power source and any fuel required for the operation of the
alternate power source. The procedures shall be resident-focused to ensure that residents do not experience complications from heat
exposure, and shall include a contingency plan to transport residents to a safe facility if the current nursing home’s plan to keep the
residents in a safe and comfortable location within the nursing home at or below the indoor air temperature required by this rule
becomes compromised.

{b) Each nursing home shall maintain its written policies and procedures in a manner that makes them readily available at the
licensee’s physical address for review by the authority having jurisdiction. If the policies and procedures are maintained in an
electronic format, nursing home staff must be readily available to access the policies and procedures and produce the requested
information.

{c) The written policies and procedures must be readily available for inspection by each resident; each resident’s legal
representative, designee, surrogate, guardian, attorney in fact, or case manager; each resident’s estate; and all parties authorized in
writing or by law.

{7y REVOCATION OF LICENSE, FINES OR SANCTIONS. For a violation of any part of this rule, the Agency may seek any
remedy authorized by Chapter 400, Part TI, or Chapter 408, Part II, F.S., including but not limited to, license revocation, license
suspension, and the imposition of administrative fines.

{(8) COMPREHENSIVE EMERGENCY MANAGEMENT PLAN.

{a) Nursing homes whose comprehensive emergency management plan is to evacuate must comply with this rule.

{b) Once the plan has been approved, the nursing home shall submit the plan as an addendum with any future submissions for
approval of its Comprehensive Emergency Management Plan.

{9) NOTIFICATION.

{a) Within three (3) business days, each nursing home must notify in writing, unless permission for electronic communication
has been granted, each resident and the resident’s legal representative:

1. Upon submission of the plan to the local emergency management agency that the plan has been submitted for review and
approval;

2. Upon final implementation of the plan by the nursing home following review by the State Fire Marshal or the Agency’s
Office of Plans and Construction.

{b) The nursing home shall keep a copy of each written or electronic netification sent by the nursing home to the resident and
resident’s representative on file.

Rulemaking Authority 400.23 FS. Law implemented 40023 F5. History-New 3-26-18.
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: Date Submitted 12/14/2018 Section 449.3.3 Proponent scott waltz
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications

Summary of Modification

Modification provides coordination with updated reference standard and eliminates redundant and/or conflicting requirements.
Rationale

Updates in the reference standard eliminate the need for some of the requirements currently in the Florida Building Code related to

mobile medical units. The modification also clarifies that mobile units are not intended to be used on a permeant basis.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None.

Impact to building and property owners relative to cost of compliance with code
None.

Impact to industry relative to the cost of compliance with code
None.

Impact to small business relative to the cost of compliance with code
None.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Provides coordination with an updated standard that strengthens the code.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

The modification does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities

Does not degrade the effectiveness of the code
It does not.
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Alternate Language

d Comment Period

Proponent scott waltz Submitted 5/26/2019 Attachments Yes

Rationale
Clarification.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
None

Impact to building and property owners relative to cost of compliance with code
None

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code
None.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
It does not

Does not degrade the effectiveness of the code
It does not

Alternate Lanquage

2nd Comment Period

Proponent  James gregory Submitted 5/11/2019 Attachments Yes

Rationale

This alternate language clarifies that the mobile units must meet the requirements of the Guidelines and deletes redundant
language already detailed in the Guidelines.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
Has no impact on local enforcement of the code.

Impact to building and property owners relative to cost of compliance with code
Has no impact on building owners relative to cost.

8242-A2

Impact to industry relative to the cost of compliance with code
Has no impact on cost of compliance. Reduces the code.

Impact to Small Business relative to the cost of compliance with code
None.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Improves the code by deleting redundant language.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Improves the code by deleting redundant language.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials products methods or systems.

Does not degrade the effectiveness of the code
Improves the code by deleting redundant language.
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449.3.3 Mobile/Transportable Medical Unitstesting-and-treatment facilities. Reference

The Guidelines for other requirements.

449.3.3.1 In addition to any other state of Florida required permits, mobile facilitiesand
transportable units shall be approved in advance by the Agency for Health Care
Administration_ (Agency) before they may be utilized for patient services. Except as approved
by the Agency, use of these units shall be limited to 6 months during a 12 month period.
Usage may include temporary facilities during repair/replacement of equipment or intermittent
use as needed in underserved communities or due to seasonal fluctuation.

SP8242 -A3 Text Modification

449.3.3.2 The mobile facility shall comply with the applicable requirements of the Florida
Bundlng Code BU|Id|ng, The Gwdellnes |nclud|nq Part 1 General and Part 2 Chapter 2. SPa-Ft
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449.3.3.2 The mobile facility shall comply with the applicable requirements of the
Florida Building Code, Building, The Guidelines, including Part 1 General and Part 2

Chapter 2.8 Pa%@e&pahen#ae%es—@ha%@%pe&ﬂeﬂeqmpemenm
MeobileTransportable,-and-Relecatable Units.-Specific Requirements for
Mobile/Transportable Medical Units. and-with-Section-449-of this-codeforthe type-of

service-to-be provided-

SP8242 -A2 Text Modification

. . 242
2020 Triennial Special Occupancy

Page: 1

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod_8242_A2_TextOfModification_1.png



SP8242 Text Modification

449.3.3 Mobile/Transportable Medical Units testing-and-treatment-facilities. Reference The Guidelines for other
requirements.

449.3.3.1 In addition to any other state of Florida required permits, mobile faetlities and transportable units shall be
approved in advance by the Agency for Health Care Administration (Agency) before they may be utilized for patient
services. Except as approved by the Agency, use of these units shall be limited to 6 months during a 12 month
period. Usage may include temporary facilities during repair/replacement of equipment or intermittent use as needed
in underserved communities or due to seasonal fluctuation.

Building;

i

449.3.3.43 Electrical connection to the hospital electrical system shall be permitted only when the mobile facility
complies with appropriate requirements of the Florida Building Code, Building.

449.3.3.54 When units provide critical care procedures, there shall be a “code blue” code call station in the unit
connected to an attended location to summon assistance from the hospital emergency resuscitation response team.
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L
. Date Submitted 12/15/2018 Section 464 Proponent scott waltz
. Chapter 4 Affects HVHZ No Attachments Yes
© TAC Recommendation Approved as Submitted
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications

Summary of Modification
Proposed revision aligns the Florida Building Code with 58A-5.036, F.A.C. Emergency Environmental Control for Assisted Living
Facilities.

Rationale
Following the tragic loss of life at a nursing home due to heat related iliness in the aftermath of Hurricane Irma, the Department of
Elder Affairs developed a rule requiring assisted living facilities to provide an alternate power source for equipment necessary to
maintain safe indoor air temperatures for not less 96 hours following the loss of normal power. The modification provides a reference
to the rule and a safe and reliable method for connecting the alternate power source. This proposal also simplifies the complicated

requirements for maintaining indoor air temperatures by replacing the previous requirements with a temperature range that is used for
nursing homes.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.
Impact to industry relative to the cost of compliance with code
The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.

Impact to small business relative to the cost of compliance with code
None

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
The proposal aligns the code with requirements in an existing rule and will not result in any additional costs.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
No.

Does not degrade the effectiveness of the code
No.
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Alternate Language

2nd Comment Period

Proponent scott waltz Submitted 5/15/2019 Attachments Yes

Rationale

A modification is needed to coordinate the requirements of Rule 58A-5.036 with the physical plant requirements for ALFs. This
alternate combines language for three versions submitted as mods or alternate language.
Fiscal Impact Statement

N Impact to local entity relative to enforcement of code

<| None

8 Impact to building and property owners relative to cost of compliance with code
(qY] None

0

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code
None

Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
No.

Does not degrade the effectiveness of the code
It does not.

1st Comment Period History

Proponent Susan Anderson Submitted 2/15/2019 Attachments  Yes
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between 70°F (18°C) and 81°F (27°C) in resident occupied areas and between 70°F (18°C) and 85°F (29°C) in areas not intended for
resident occupancy. This shall not preclude heating or cooling as necessary to maintain temperatures beyond this range for personal
comfort. Residents who have individually controlled thermostats in their bedrooms or apartments shall be permitted to control
temperatures in those areas.

SP8280 -A2 Text Modification

464422 During-hours-when-residents-are-normatly-awale-mechanteal-cocling-devices; such-as-eleetrie-fans; must-be-used-in-these
ag-are-of-buildings-used-by-residents-when-inside-temperatures-exceed-§5F-(29°C} provided-outside-temperatures-remain-below-90%F
£329C-Ne-restdents-shall-be-tnany-instde-area-that-execeeds- 9093290 -Hewever-during-daytime-hours-when-eutside-temperatures
exceed-90%F-(320C) —and-at-night-an-indoor-temperature-of no-more-than-81°F-(27°C) - must-be-maintained-in-all-areas-used by
residents:

464.4.2.32 Residents who have individually controlled thermostats in their bedrooms or apartments shall be permitted to control
temperatures in those areas.

464.4.2.3 A new facility shall be equipped with cither a permanent on-site alternate power source to operate at least the

equipment necessary to maintain safe indoor air temperatures. life safety systems. and equipment for resident care needs. or
there shall be a permanently installed predesigned electrical service entry for the electrical system that will allow a quick
connection to a temporary alternate power source to operate at least the equipment necessary to maintain safe indoor air
temperatures, life safety systems, and equipment for resident care needs. This quick connection shall be installed inside of a

permanent metal enclosure rated for this purpose and may be located on the exterior of the building. See 58A-5.036 F.A.C.

Environmental Controls for Assisted Living Facilities for additional requirements.

464.4.2.3.1 If the alternate power source 1s a generator, it shall comply with the requirements of NFPA 70 for either an optional
standby system or a legally required system.

464.4.2.3.1 If the alternate power source 1s a generator, gasoline shall not be permitted as a fuel source.

I:
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464.4.2.1When-outside temperatures-are-65°F-(18°C) or below;-an-indeor temperature-of at least-72°F (22°C) shall- be maintained in
atl-areas-used-byresidents-during-hours-when-residents-are-normally-awake-Puring night-hours-when-residents-are-asleep;-an-indoor
temperature-of-at-least-68°F-(20°C) shall- be-maintained-During normal conditions. mechanical systems shall be capable of
maintaining indoor air temperatures between 70°F (18°C) and 75°F (24°C). This shall not preclude heating or cooling as necessary to
maintain temperatures beyond this range for personal comfort.

464-4:2:2 During heurs-when residents-are normallyawake, mechanteal cooling-devices; such-as-electric-fans,-must-be-used-in-these
ag-are-of-buildings-used-by-residents-when-inside-temperatures-exceed-§5°L-(29°C} provided-outside-temperatures remain-below-90°F
(32°C)-No-residents-shall-be-in-any-inside-area-that-exceeds-90°F-(32°C)-However,-during-daytime-hours-when-outside-temperatures
exceed-90%F-(329C) -and-at night-anindoor temperature-of no-more-than- $1°F-27°Cmust-be-maintainedinall-areas-used-by
residents:

464.4.2.32 Residents who have individually controlled thermostats in their bedrooms or apartments shall be permitted to control
temperatures in those areas.

464.4.2.3 A new facility shall be equipped with either a permanent on-site alternate power source to operate at least
the equipment necessary to maintain safe indoor air temperatures, life safetv systems, and equipment for resident
care needs, or there shall be a permanently installed predesigned electrical service entry for the electrical system that
will allow a quick connection to a temporary alternate power source to operate at least the equipment necessary to
maintain safe indoor air temperatures, life safety systems, and equipment for resident care needs. This quick
connection shall be installed inside of a permanent metal enclosure rated for this purpose and mav be located on the
exterior of the building. See 58 A-5.036 F.A.C. Environmental Controls for Assisted Living Facilities for additional

requirements.
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Residents who have individually controlled thermostats in their bedrooms or apartrments shall be
permitted to control temperatures in those areas.

464.4.2.2 A new facility shall be equipped with either & perrnanent on-site alternate power soutrce 1o
operate at least the equipment necessary to maintain safe indoor air temperatures, life safety systems, and
equipment for resident care needs, ot there shall be a permanently installed predesigned electrical service
entry for the electrical system that will allow a quick connection to a temporatry alternale power source to
operate at least the equipment necessary to maintain safe indoor air temperatures, life safety systems, and
equipment for resident care needs. This guick connection shall be installed inside of & permanent metal
enclosure rated for this purpose and may be located on the exterior of the building. See 58A-5.036 FA.C.
Environmental Controls for Assisted Living Facilities for additional requirerents.
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58A-5.036 Emergency Environmental Control for Assisted Living Facilities.

(1) DETAILED EMERGENCY ENVIRONMENTAL CONTROL PLAN. Each assisted living facility shall prepare a detailed
plan (“plan”) to serve as a supplement o its Comprehensive Emergency Management Plan, to address emergency environmental
control in the event of the loss of primary electrical power in that assisted living facility which includes the following information:

{a) The acquisition of a sufficient alternate power source such as a generator(s), maintained at the assisted living facility, to
ensure that current licensees of assisted living facilities will be equipped to ensure ambient air temperatures will be maintained at or
below 81 degrees Fahrenheit for a minimum of ninety-six (96) hours in the event of the loss of primary electrical power.

1. The required temperature must be maintained in an area or areas, determined by the assisted living facility, of sufficient size
to Tnaintain residents safely at all times and that is appropriate for resident care needs and life safety requirements. For planning
purposes, no less than twenty (20) net square feet per resident must be provided. The assisted living facility may use eighty percent
{BD%) of its licensed bed capacity as the number of residents to be used in the calculation to determine the reguired square footage.
This may include areas that are less than the entire assisted living facility if the assisted living facility’s comprehensive emergency
management plan includes allowing a resident to congregate when he or she desires in portions of the building where temperatures
will be maintained and includes procedures for monitoring residents for signs of heat related injury as required by this rule. This rule
does not prohibit a facility from acting as a receiving provider for evacuees when the conditions stated in Section 408.821, F.§_, and
subsection 38A-5.026(5), F.A.C., are met. The plan shall include information regarding the area(s) within the assisted living facility
where the required temperature will be mamtained.

2. The alternate power source and fuel supply shall be located in an area(s) in accordance with local zoning and the Florida
Building Code.

3. Each assisted living facility is unique in size; the types of care provided; the physical and mental capabilities and needs of
residents; the type, frequency, and amount of services and care offered; and staffing characteristics. Accordingly, this rule does not
limit the types of systems or equipment that may be used to achieve ambient temperatures at or below 81 degrees Fahrenheit for a
minimum of ninety-six (Y6) hours in the event of the loss of primary electrical power. The plan shall include information regarding
the systems and equipment that will be used by the assisted living facility and the fuel required to operate the systems and
equipment.

a. An assisted living facility in an evacuation zone pursuant to Chapter 252, F.S., must maintain an alternative power source and
fuel as reguired by this subsection at all times when the assisted living facility is occupied but is permitted to utilize a mobile
generator(s) to enable portability if evacuation is necessary.

b. Assisted living facilities located on a single campus with other facilities under common ownership, may share fuel,
alternative power resources, and resident space available on the campus if such resources are sufficient to support the reguirements
of each facility’s residents, as specified in this rule. Details regarding how resources will be shared and any necessary movement of
residents must be clearly described in the emergency power plan.

c. A multistory facility, whose comprehensive emergency management plan is to move residents to a higher floor during a flood
or surge event, must place its alternative power source and all necessary additional equipment so it can safely operate in a location
protected from flooding or storm surge damage.

{b) The acquisition of sufficient fuel, and safe maintenance of that fuel at the facility, to ensure that in the event of the loss of
primary electrical power there is sufficient fuel available for the alternate power source to maintain ambient temnperatures at or
below 81 degrees Fahrenheit for a minimum of ninety-six (96) hours after the loss of primary electrical power during a declared
state of emergency. The plan must include information regarding fuel source and fuel storage.

1. Facilities must store minitnum amounts of fuel onsite as follows:

a. A facility with a licensed capacity of 16 beds or less must store 48 hours of fuel onsite.

b. A facility with a licensed capacity of 17 or more beds must store 72 hours of fusl onsite.

2. An assisted living facility located in an area in a declared state of emergency area pursuant to Section 252.36, F.S., that may
impact primary power delivery must secure ninety-six (96) hours of fuel. The assisted living facility may utilize portable fuel storage
containers for the remaining fuel necessary for ninety-six (96) hours during the period of a declared state of emergency.

3. Piped natural gas is an allowable fuel source and meets the onsite fuel supply requitements under this rule.

4. If local ordinances or other regulations limit the amount of onsite fuel storage for the assisted living facility’s location, then
the assisted living facility must develop a plan that includes maximum onsite fuel storage allowable by the ordinance or regulation
and a reliable method to obtain the maximum additional fuel at least 24 hours prior to depletion of onsite fuel.
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{c) The acquisition of services necessary to maintain, and test the equipment and its functions to ensure the safe and sufficient
operation of the alternate power source maintained at the assisted living facility.

{d) The acquisition and maintenance of a carbon monoxide alarm.

{2) SUBMISSION OF THE PLAN.

{a) Each assisted living facility licensed prior to the effective date of this rule shall submit its plan to the local emergency
management agency for review within 30 days of the effective date of this rule. Assisted living facility plans previously submitted
and approved pursuant to Emergency Rule 58AER17-1, F.A.C., will require resubmission only if changes are made to the plan.

{b) Each new assisted living facility shall submit the plan required under this rule prior to obtaining a license.

{c) Each existing assisted living facility that undergoes any additions, modifications, alterations, refurbishment, renovations or
reconstruction that require modification of its systerns or equipment affecting the facility’s compliance with this rule shall amend its
plan and submit it to the local emergency management agency for review and approval.

{3) APPROVED PLANS.

{a) Each assisted living facility must maintain a copy of its approved plan in a manner that makes the plan readily available at
the licensee’s physical address for review by a legally authorized entity. If the plan is maintained in an electronic format, assisted
living facility staff must be readily available to access and produce the plan. For purposes of this section, “readily available” means
the ability to immediately produce the plan, either in electronic or paper format, upon request.

{b) Within two (2) business days of the approval of the plan from the local emergency management agency, the assisted living
facility shall submit in writing proof of the approval to the Agency for Health Care Administration.

{c) The assisted living facility shall submit a consumer-friendly summary of the emergency power plan to the Agency. The
Agency shall post the summary and notice of the approval and implementation of the assisted living facility emergency power plans
on its website within ten (10) business days of the plan's approval by the local emergency management agency and update within ten
{10) business days of implementation.

{4) IMPLEMENTATION OF THE PLAN.

{a) Each assisted living facility licensed prior to the effective date of this tule shall, no later than June 1, 2018, have
implemented the plan required under this rule.

{b) The Agency shall allow an extension up to January 1, 2019 to providers in compliance with subsection (c), below, and who
can show delays caused by necessary construction, delivery of ordered equipment, zoning or other regulatory approval processes.
Assisted living facilities shall notify the Agency that they will utilize the extension and keep the Agency apprised of progress on a
quarterly basis to ensure there are no unnecessary delays. If an assisted living facility can show in its quarterly progress reports that
unavoidable delays caused by necessary construction, delivery of ordered equipment, zoning or other regulatory approval processes
will occur beyond the initial extension date, the assisted living facility may request a waiver pursuant to Section 120.542, F.S.

{c) During the extension period, an assisted living facility must make arrangements pending full implementation of its plan that
provides the residents with an area or areas to congregate that meets the safe indoor air temperature requirements of paragraph
{1)(a), for a minimum of ninety-six (96) hours.

1. An assisted living facility not located in an evacuation zone must either have an alternative power source onsite or have a
contract in place for delivery of an alternative power source and fuel when requested. Within twenty-four (24) hours of the issuance
of a state of emergency for an event that may impact primary power delivery for the area of the assisted living facility, it must have
the alternative power source and no less than ninety-six (96) hours of fuel stored onsite.

2. An assisted living facility located in an evacuation zone pursuant to Chapter 252, F.S., must either:

a. Fully and safely evacuate its residents prior to the arrival of the event, or

b. Have an alternative power source and no less than ninety-six (96) hours of fuel stored onsite, within twenty-four (24) hours of
the issuance of a state of emergency for the area of the assisted living facility.

{d) Each new assisted living facility shall implement the plan required under this rule prior to obtaining a license.

{e) Existing assisted living facilities that undergo any additions, medifications, alterations, refurbishment, renovations or
reconstruction that require modification of the systems or equipment affecting the assisted living facility’s compliance with this rule
shall implement its amended plan concurrent with any such additions, modifications, alterations, refurbishment, renovations or
reconstruction.

{(f) The Agency for Health Care Administration may request cooperation from the State Fire Marshal to conduct inspections o
ensure implementation of the plan in compliance with this rule.
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{5) POLICIES AND PROCEDURES.

(a) Each assisted living facility shall develop and implement written policies and procedures to ensure that the assisted living
facility can effectively and immediately activate, operate and maintain the alternate power source and any fuel required for the
operation of the alternate power source. The procedures shall ensure that residents do not experience complications from fluctuations
in ambient air temperatures inside the facility. Procedures must address the care of residents occupying the facility during a declared
state of emergency, specifically, a description of the methods to be used to mitigate the potential for heat related injury including:

1. The use of cooling devices and equipment;

2. The use of refrigeration and freezers o produce ice and appropriate temnperatures for the maintenance of medicines requiring
refrigeration;

3. Wellness checks by assisted living facility staff to monitor for signs of dehydration and heat injury; and,

4. A provision for obtaining medical intervention from emergency services for residents whose life safety is in jeopardy.

{b) Each assisted living facility shall maintain the written policies and procedures in a manner that makes them readily available
at the licensee’s physical address for review by a legally authorized entity. If the poelicies and procedures are maintained in an
electronic format, assisted living facility staff must be readily available to access the policies and procedures and produce the
requested information. For purposes of this section, “readily available™ means the ability to immediately produce the policies and
procedures, either in electronic or paper format, upon Tequest.

{c) The written policies and procedures must be readily available for inspection by each resident; each resident’s legal
representative, designee, surrogate, guardian, attorney in fact, or case manager; each resident’s estate; and such additional parties as
authorized in writing or by law.

(6) REVOCATION OF LICENSE, FINES OR SANCTIONS. For a violation of any part of this tule, the Agency for Health
Care Administration may seek any remedy authorized by Chapter 429, Part [, F.S., or Chapter 408, Part I[, F.S., including, but not
limited to, license revocation, license suspension, and the imposition of administrative fines.

{7) COMPREHENSIVE EMERGENCY MANAGEMENT PLAN.

{a) Assisted living facilities whose comprehensive emergency management plan is to evacuate must comply with this rule.

{b) Each facility whose plan has been approved shall submit the plan as an addendum with any future submissions for approval
of its comprehensive emergency management plan.

{(8) NOTIFICATION.

(a) Within five (3) business days, each assisted living facility must notify in writing, unless permission for electronic
communication has been granted, each resident and the resident’s legal representative:

1. Upon submission of the plan to the local emergency management agency that the plan has been submitted for review and
approval;

2. Upon final implementation of the plan by the assisted living facility.

{b) Each assisted living facility must maintain a copy of each notification set forth in paragraph (a), above, in a manner that
makes each notification readily available at the licensee’s physical address for review by a legally authorized entity. If the
notifications are maintained in an electronic format, facility staff must be readily available to access and produce the notifications.
For purposes of this section, “readily available” means the ability to immediately produce the notifications, either in electronic or
paper format, upon request.

Rulemaking Authority 42941 FS. Law implemented 429.19, 42941 FS. History-New 3-26-8.
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FLORIDA

SENIOR LIVING

ASSOCIATION

February 15, 2019

Comment to Proposed Code Modification #8280

This proposed modification states,

teast-63F{20°C)-shal-be-mairtaireds During normal conditions, mechanical systems shall be
capable of maintaining indoor air temperatures between 70°F {18°C) and 75°F (24°C]. This shall
hot preclude heating or cooling as necessary to maintain temperatures beyond this range for

personal comfort.

The rationale for the proposed modification states that the temperature range reflects current
requirements for nursing homes. This is incorrect; the proposed temperature range of 70°F (18°CH
to 75°F (24°C) does not reflect the current temperature range for nursing homes.

Rule 59A-4.122, Florida Administrative Code, states that temperatures in nursing homes must be
comfortable and safe and meet the temperature ranges for nursing homes as stated in the code
of fecleral regulations. Rule 59A-4.122 has not been updated to reflect the correct fecleral citation
which 7s 42 CFR 483.10()(6). This federal regulation states that nursing homes “must maintain a
temperature range of 71 to 81°F". A maximum temperature limited to 75°F as suggested in the
modification is unduly burdensome for operators of assisted living facilities in Florida.

Further, these temperatures are supposed to consider the comfort of the resident. A recent
peer-reviewed article, Towards establishing evidence-based guidelines on maximum indoor
temperatures during hot weather in temperate continental climates, by Glen P. Kenny, Andreas D.
Flouris, Ahderrahmane Yagouti & Sean R. Notley (2018); Temperature,
https//doi.org/0.1080/23328340.2018.1456 257, reviews the relationship between indoor and
outdoor temperatures, and the thermal comfort of humans. The article notes that “there is very
little research available on links between thermal comfort and health, particularly in vulnerable
population groups.” |

Thermal comfort is highly subjective and each individual experiences sensations differently
based on a myriad of factors including age, sex, level of adaptation or acclimatization, hydration
status, and others.i' However, it is generally understood that older individuals prefer higher air
temperatures for comfort than clo younger, more active inclivicluals. This is certainly the
experience of assisted living providers operating in Florida.

2292 Wednesday Street, Suite 1
850-708-457 Tallahassee, FL 32308
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Latitucle variations and the concomitant effect of temperature on health has been founcl
throughout the United States. Individuals living in lower latituces, such as the southern states,
have higher thresholds for ambient temperature and are at lesser risk than their northern
counterparts for heat related injuries.” Simply put, individuals who live in areas with frequent
high heat and humidity are better able to tolerate such conditions than those who do not.”

In addition, there are many differences in the population of residents of assisted living facilities
and patients of nursing homes. Individuals residing in assisted living facilities do not meet the
threshold level of acuity or the level of care required for acmittance to a nursing home. An
assisted living resident may not be bedridden’, must not require 24-hour nursing care, and
resides in a building intended to be used as a Residential Board and Care Occupancy instead of
a Health Care Occupancy for purposed of firesafety.

Thus, consiclering thermal comfort, the southern latitucle of Florica, and the characteristics of
residents of assisted living facilities, a generic national standard based on federal nursing home
law is not supported for indoor thermal comfort and safe temperature ranges in Florida’s assisted
living facilities. A hetter baseline standard may he found in ANSI/ASHRAE Thermal
Environmental Conditions for Human Occupancy Standard 55. Stancdard 55-2004 suggests &
summer thermal comfort range of 73.4°F (23°C) to 82.4°F (28°C). Adding to that range for
Florida’s southern latitude to account for higher heat tolerance, and considering the lack of heat-
related injuries experienced by resicdents of Florica’s assisted living facilities at the current
summer building code temperature of up to 85°F, it appears that current standards protect the
health of assisted living residents and provide appropriate thermal comfort.

| agree that the current language in Section 464.4.2 is confusing and needs clarification," but |
suggest that a more workable seasonable temperature range tracks current language; 68°F -
85°F.

Sincerely,
Susan Anderson

V.P. of Public Policy & Legal Affairs
Florica Senior Living Association

iThe Celsius equivalent of 70°F is 21°C and not 18°C.

ii See Temperature at page 12.

iii [hid.

~ Curriero FC, Heiner KS, Samet M, et al, Temperature and mortality in eleven cities of the eastern United
States, Am ] Epidemiol 2002; 155:80-7.

v See Temperature at page 12.

vi An exceptlion exists for up to 7 — 14 days depending on specialty license type.

vii See proposed code modification #8413.
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February 15, 2019

Comment to Proposed Code Modification #8280

This proposed modification states,

teast-63F{20°C)-shal-be-mairtaireds During normal conditions, mechanical systems shall be
capable of maintaining indoor air temperatures between 70°F {18°C) and 75°F (24°C]. This shall
hot preclude heating or cooling as necessary to maintain temperatures beyond this range for

personal comfort.

The rationale for the proposed modification states that the temperature range reflects current
requirements for nursing homes. This is incorrect; the proposed temperature range of 70°F (18°CH
to 75°F (24°C) does not reflect the current temperature range for nursing homes.

Rule 59A-4.122, Florida Administrative Code, states that temperatures in nursing homes must be
comfortable and safe and meet the temperature ranges for nursing homes as stated in the code
of fecleral regulations. Rule 59A-4.122 has not been updated to reflect the correct fecleral citation
which 7s 42 CFR 483.10()(6). This federal regulation states that nursing homes “must maintain a
temperature range of 71 to 81°F". A maximum temperature limited to 75°F as suggested in the
modification is unduly burdensome for operators of assisted living facilities in Florida.

Further, these temperatures are supposed to consider the comfort of the resident. A recent
peer-reviewed article, Towards establishing evidence-based guidelines on maximum indoor
temperatures during hot weather in temperate continental climates, by Glen P. Kenny, Andreas D.
Flouris, Ahderrahmane Yagouti & Sean R. Notley (2018); Temperature,
https//doi.org/0.1080/23328340.2018.1456 257, reviews the relationship between indoor and
outdoor temperatures, and the thermal comfort of humans. The article notes that “there is very
little research available on links between thermal comfort and health, particularly in vulnerable
population groups.” |

Thermal comfort is highly subjective and each individual experiences sensations differently
based on a myriad of factors including age, sex, level of adaptation or acclimatization, hydration
status, and others.i' However, it is generally understood that older individuals prefer higher air
temperatures for comfort than clo younger, more active inclivicluals. This is certainly the
experience of assisted living providers operating in Florida.
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Latitucle variations and the concomitant effect of temperature on health has been founcl
throughout the United States. Individuals living in lower latituces, such as the southern states,
have higher thresholds for ambient temperature and are at lesser risk than their northern
counterparts for heat related injuries.” Simply put, individuals who live in areas with frequent
high heat and humidity are better able to tolerate such conditions than those who do not.”

In addition, there are many differences in the population of residents of assisted living facilities
and patients of nursing homes. Individuals residing in assisted living facilities do not meet the
threshold level of acuity or the level of care required for acmittance to a nursing home. An
assisted living resident may not be bedridden’, must not require 24-hour nursing care, and
resides in a building intended to be used as a Residential Board and Care Occupancy instead of
a Health Care Occupancy for purposed of firesafety.

Thus, consiclering thermal comfort, the southern latitucle of Florica, and the characteristics of
residents of assisted living facilities, a generic national standard based on federal nursing home
law is not supported for indoor thermal comfort and safe temperature ranges in Florida’s assisted
living facilities. A hetter baseline standard may he found in ANSI/ASHRAE Thermal
Environmental Conditions for Human Occupancy Standard 55. Stancdard 55-2004 suggests &
summer thermal comfort range of 73.4°F (23°C) to 82.4°F (28°C). Adding to that range for
Florida’s southern latitude to account for higher heat tolerance, and considering the lack of heat-
related injuries experienced by resicdents of Florica’s assisted living facilities at the current
summer building code temperature of up to 85°F, it appears that current standards protect the
health of assisted living residents and provide appropriate thermal comfort.

| agree that the current language in Section 464.4.2 is confusing and needs clarification," but |
suggest that a more workable seasonable temperature range tracks current language; 68°F -
85°F.

Sincerely,
Susan Anderson

V.P. of Public Policy & Legal Affairs
Florica Senior Living Association

iThe Celsius equivalent of 70°F is 21°C and not 18°C.

ii See Temperature at page 12.

iii [hid.

~ Curriero FC, Heiner KS, Samet M, et al, Temperature and mortality in eleven cities of the eastern United
States, Am ] Epidemiol 2002; 155:80-7.

v See Temperature at page 12.

vi An exceptlion exists for up to 7 — 14 days depending on specialty license type.

vii See proposed code modification #8413.
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TAC: Special Occupancy

Total Mods for Special Occupancy in No Affirmative Recommendation: 7

Total Mods for report: 17

Sub Code: Building

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
: Date Submitted 11/7/2018 Section 464.4.7 Proponent Bryan Holland
Chapter 4 Affects HVHZ No Attachments Yes
TAC Recommendation No Affirmative Recommendation
© Commission Action Pending Review
Comments
General Comments Yes Alternate Language Yes

Related Modifications
7209, 7210, and 7212

Summary of Modification
This proposed modification adds requirements for lightning and surge protection in ALFs identical to the current and proposed
requirements for nursing homes.

Rationale
This proposed modification adds requirements for lightning and surge protection in ALFs identical to the current and proposed
requirements for nursing homes in Section 450.3.19. These two occupancy types have very similar uses, occupant loads, construction
types, and exposure to the hazards of lightning and transient surges. Currently, ALFs are not afforded the same level of protection as
nursing homes are against these hazards. There have been several reported fires as a result of lightning strikes to ALFs all across the

state of Florida. These incidents have resulted in significant loss of property and extensive cost to the owners and residents of these
properties.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
This proposed modification will require the local entity to enforce additional criteria on ALFs similar to nursing homes. This
includes additional permitting, plan review, inspection, commissioning, and record-keeping.
Impact to building and property owners relative to cost of compliance with code
This proposal will increase the cost of construction to building and property owners of ALFs. See the attached cost study.
Impact to industry relative to the cost of compliance with code
This proposed modification will increase the cost of compliance to industry. See the attached cost study.

Impact to small business relative to the cost of compliance with code
This proposed modification will likely not impact small business.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This proposed modification is directly connected to the health, safety, and welfare of the general public and those working, living,
and visiting ALFs in the state of Florida.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This proposed modification strengthens the code by expanding lightning and surge protection into ALFs identical to what is
currently required for nursing homes.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code

This proposed modification enhances the effectiveness of the code by harmonized the hazard mitigation of lightning and
transient surges at both nursing homes and ALFs.
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Alternate Language

2nd Comment Period
Proponent Bryan Holland Submitted 5/21/2019 Attachments Yes
Rationale

This alternative language comment adds an exception to the rule based on the concerns addressed in the public comments
submitted and the comments shared by the members of the TAC. This will exempt those assisted living facilities that may not
benefit from having a lightning protection system installed. This includes the low-occupancy type facilities that have limited
exposure to the hazards of lightning. Only those facilities where the NFPA 780 risk assessment guide indicates a lightning
protection systems is needed will be required to install one.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code

Approval of tis alternative language comment will have little to no impact on the local entity.
Impact to building and property owners relative to cost of compliance with code

This alternative language comment will increase the cost of compliance with the code for those facilities that will be required
to install a lightning protection system. Please see the cost analysis attached.

Impact to industry relative to the cost of compliance with code

This alternative language comment will only impact those large, high-occupancy, high risk assisted living facilities where the
hazards of lightning damage exceed the cost of installation a protection system.

Impact to Small Business relative to the cost of compliance with code

This proposed modification will likely not impact small business.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public

This alternative language comment enhances the health, safety, and welfare of some of the most vulnerable citizens in the
state of Florida that live in assisted living facilities with a high risk of exposure to lightning.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This alternative language comment improves the code and system of construction at assisted living facilities.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This alternative language comment does not discriminate against any materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code

This alternative language comment enhances the effectiveness of the code by adding lightning resiliency to certain assisted
living facilities.

Alternate Language

1st Comment Period History

Proponent Bryan Holland Submitted 1/8/2019 Attachments Yes
Rationale

The only alternative language being proposed is under Section 464.4.7.5 where "low voltage system main or branch circuits" is

being replaced with "communication systems". No other changes being recommended for this proposed modification. This will
match the language in SP7255, SP7218, and a SP7209 comment.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code

This comment has no impact on the local enforcement entity as it only provides clarity and no new requirements
Impact to building and property owners relative to cost of compliance with code
This comment has no impact on building or property owners.

7211-A1

Impact to industry relative to the cost of compliance with code
This comment has no impact on industry.

Impact to Small Business relative to the cost of compliance with code

This proposed modification will likely not impact small business.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This comment provides clarification of the rule which directly relates to health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This comment improves the use and clarity of the code.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
This comment does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code

This comment enhances the effectiveness of the code.
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2nd Comment Period

Proponent Douglas Adkins Submitted 5/23/2019 Attachments No

Comment:

The Florida Statutes 429.01(2) states that Assisted Living facilities "should be operated and regulated as residential
environments with supportive services and NOT as medical or nursing facilities&quot;. THe statute also describes the ALF as
"homelike environment". The petitioner seeking this rule change stand to financially gain from such mandate and seeks a
standard or requirement that contravenes the statute in forcing ALFs to be regulated to a standard similar to a skilled nursing
home or medical facility. The statute is clear that the regulation should be at the residential level. If adopted then the next
extension would be to seek a similar standard be imposed on all new residential construction which would not be practical or
logical. This proposed change violates the ban on rules that contravene Florida Statute and would be challenged accordingly.
There is an argument that can be made that whatever is required in the ALF setting arguably could be required in all residential
settings as these are similar settings each defined as residential. In my opinion the equal protection clause of the US
Constitution would require the Building Commission to treat all such structures the same and to impose this same requirement
on residential home builders as well. This is an illogical proposal that would adversely affect the cost of care and provide
marginal benefit to the facilities and would offer no additional protection or safety for the residents t6o warrant the change and
new costs.

2nd Comment Period

SP7211-G5

Proponent Michael Riley Submitted 5/23/2019 Attachments  Yes

omment:
Proposed code modification 7211 does not meet the statutory standards of Chapter 553. See attached comments.

2nd Comment Period

Proponent Gail Matillo Submitted 5/24/2019 Attachments  No

omment:
Comment from one of our members:

| would let them know that major changes like this, and the generators, greatly affect our ability to operate at a price point that is
beneficial to our residents. | would also let them know that the cost associated with these changes must be passed on to our
residents. We have never experienced an incident where this change would’ve helped us or been beneficial to the residents. So
heir desire to help the residents in case an occurrence that has never happened before actually happens is outweighed by the
additional financial burden they’re forcing us to put on our residents on a daily basis. In other words, their desire to help is offset
by the real world pain these changes inflict.

2nd Comment Period

Proponent Gail Matillo Submitted 5/24/2019 Attachments  Yes

omment:
see attached letter

2nd Comment Period

Proponent Shaddrick Haston Submitted 5/26/2019 Attachments  Yes

omment:
The Florida Assisted Living Association objects to the proposed amendment. See attached document.

. . 258
2020 Triennial Special Occupancy



2nd Comment Period

Proponent Bryan Holland Submitted 5/26/2019 Attachments  Yes

omment:

Please see the attached for my rebuttal statements to the General Comments submitted (G5-G9). | urge the TAC to disregard
hese general comments and vote to recommend approval of the alternative language comment (SP7211-A2).

2nd Comment Period

Proponent Joe Bigelow Submitted 5/28/2019 Attachments  Yes

‘. [Comment:
(D Submitted by Shroder Joseph & Associates via FedEX

Proponent Vincent Della Croce Submitted 1/8/2019 Attachments  No

Proponent James gregory Submitted 2/16/2019 Attachments No

omment:
| do not support adding this requirement to Assisted Living Facilities for the following reasons:
1. ALFs are not health care facilities. They are residential facilities reviewed as either R4 or I-1 of the FBC and Board and Care in
he Life Safety Code.
2. Only limited nursing services are provided. All residents must be ambulatory.
3. ALFs do not have any life support or Type | EES unlike nursing homes and hospitals.
4. The large majority of ALFs constructed in the state are small homes from 5 to 7 residents. This is will be a heavy economic
impact of those small homes.
5. All new ALFs must be fully sprinklered so there is already ample fire protection.

Proponent Deborah Franklin Submitted 2/18/2019 Attachments  No

[ JWCOMment:
(D FHCA does not support adding this requirement to Assisted Living Facilities for the following reasons:
‘L 1. ALFs are not health care facilities. They are residential facilities reviewed as either R4 or I-1 of the FBC and Board and Care in
e Life Safety Code.
(3. 2. Only limited nursing services are provided. All residents must be ambulatory.
nglll3 ALFs do not have any life support or Type | EES unlike nursing homes and hospitals.
% 4. The large majority of ALFs constructed in the state are small homes from 5 to 7 residents. This is will be a heavy economic
impact of those small homes.
5. All new ALFs must be fully sprinklered so there is already ample fire protection.
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Proponent Susan Anderson Submitted 2/18/2019 Attachments No

omment:
5 he Florida Senior Living Association (FSLA) disagrees that placing institutional, nursing homes style regulations on assisted
‘L living facilities to protect the building from fire damage is necessary. Further, a review of NFPA records of fire incidents in
MR ssisted living facilities in the state of Florida indicates a lack of physical harm to residents over at least, the past two decades,
[ llthat also informs against the proposed code modification. The intent of the Legislature in Part | of Chapter 429, Florida
gl Statutes, specifically states that assisted living facilities "should be operated and regulated as residential environments with
o supportive services and not as medical or nursing facilities.&quot; S. 429.01(2), Fla. Stat. Section 429.41(1) goes further to
() state that regulations should "ensure a safe and sanitary environment that is residential and noninstitutional in design or
nature.&quot; Danger to residents from fire in assisted living facilities in Florida has been successfully addressed by current
regulations and the proposed modification is unnecessary and burdensome. In addition, FSLA adopts and incorporates the
comments submitted by James Gregory and Debbie Franklin.
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464.4.7 Lightning protection.
464.4.7.1

A lightning protection system shall be provided for all new buildings and additions in accordance
with NFPA 780, Standard for the Installation of Lightning Protection Systems.

Exception:

Lightning protection shall not be required for anv building or addition where determined to be
unnecessary by evaluation using the Risk Assessment Guide in NFPA 780. Standard for the
Installation of Lightning Protection Systems or an alternative method approved by the authonty
having jurisdiction.

464.4.7.2

Where additions are constructed to existing buildings, the existing building’s lightning protection
system, 1f present, shall be interconnected to the new lightning protection system.

464.4.7.3

Surge protective devices (SPDs) shall be installed in accordance with NFPA 70, National Electrical
Code, as required by NFPA 780, Standard for the Installation of Lightning Protection Systems for
all normal and emergency electrical services.

464.4.7.4

Additional surge protection shall be provided for all low voltage and power connections to all
electronic equipment in critical care areas and life safety systems and equipment such as fire alarm,
emergency call and other critical systems. Protection shall be in accordance with NFPA 70,
National Electrical Code and the appropriate IEEE Standards for the type of equipment protected.

464.4.7.5
All communication systems entering or exiting the structure shall have surge protectors installed for

each pair of conductors and shall have visual indication for protector failure to the maximum extent
feasible.
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464.4.7 Lightning protection.

464.4.7.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780,
Standard for the Installation of Lightning Protection Systems.

464.4.7.2

Where additions are constructed to existing buildings, the existing building’s lightning protection system, if
present, shall be interconnected to the new lightning protection system.

464.4.7.3

Surge protective devices (SPDs) shall be installed in accordance with NFPA 70, National Electrical Code, as required
by NFPA 780, Standard for the Installation of Lightning Protection Systems for all normal and emergency electrical
services.

464.4.7.4

Additional surge protection shall be provided for all low voltage and power connections to all electronic equipment

in critical care areas and life safety systems and equipment such as fire alarm, emergency call and other critical
systems. Protection shall be in accordance with NFPA 70, National Electrical Code and the appropriate IEEE
Standards for the type of equipment protected.

464.4.7.5

All communication systems entering or exiting the structure shall have surge protectors installed for each pair of
conductors and shall have visual indication for protector failure to the maximum extent feasible.
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464.4.7 Lightning protection.

464.4.7.1

A lightning protection system shall be provided for all new buildings and additions in accordance with NFPA 780, Standard for the
Installation of Lightning Protection Systems.

464.4.7.2

Where additions are constructed to existing buildings, the existing building’s lightning protection system, if present, shall be
interconnected to the new lightning protection system.

SP7211 Text Modification

464.4.7.3

Surge protective devices (SPDs) shall be installed in accordance with NFPA 70, National Electrical Code, as required by NFPA 780
Standard for the Tnstallation of Lightning Protection Systems for all normal and emergency electrical services.

464.4.7.4

Additional surge protection shall be provided for all low voltage and power connections to all electronic equipment in critical care
areas and life safety systems and equipment such as fire alarm, emergency call and other critical systems. Protection shall be in

accordance with NFPA 70, National Electrical Code and the appropriate IEEE Standards for the type of equipment protected.
464.4.7.5

All low-voltage system main or branch circuits entering or exiting the structure shall have surge
protectors installed for each pair of conductors and shall have visual indication for protector failure to the
maximum extent feasible.
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Rebuttal Statements to General Comments {SP7211)

SP7211-G5: Neither the alternative language comment nor the ariginal proposed maodification are in conflict
with F.5. 429 or any other Florida Statute. There is no law or rule in the state of Florida limiting the
requirements for lightning protection systems to health care facilities or prohibiting them from residential-
type occupancies. The Florida Building Commission is charged with the responsibility of protecting the health,
safety, and welfare of the general public. This code modification satisfies that public duty doctrine. As stated
by the Florida Assisted Living Association (FALA) in General Comment SP7211-G9, “residents living in these
assisted living facilities are becoming frailer, requiring higher levels of care...” This higher level of care needad
for these frail residents would likely include assisted evacuation in the case of fire as a result of a lightning
strike. This statement by FALA alone is perfect evidence that the residents of an assisted living facility deserve
to live in facilities protected from the hazards of lightning. You could even say it is their US Constitutional right
to do so. It should also be noted that | have absolutely no financial interest in lightning protection or any other
requirement of the Florida Building Code.

SP7211-G6: Florida continues to lead the nation in the number of deaths as result of lightning. More buildings
are struck by lightning in Florida than any other state in the nation. Florida ranks #1 in total lightning-related
insurance claims, average losses in dollars per insurance claim, total losses in dollars for all insurance claims,
and largest total losses in dollars for all insured and uninsured property. Claiming that lightning protection
requirements in the state of Florida is not accommodating a specific need of this state or not connected with
the safety and welfare of the general public is simply ludicrous. The pointer to the NFPA 780 for installation
compliance has been included in the Florida Building Code since the very first, 2001 edition and has been the
referenced standard for lightning protaction in every edition since then. Section 104.11 addresses alternative
materials, design, and methods of construction for this and every other provision of the code. There is no
conflict between the NFPA 70 and NFPA 780 when it comes to surge protection requirements. It should be
noted that the Chair of the NFPA 780 Technical Committee is also a member of the NFPA 70 Correlating
Committee. The cost associated with the installation of a lightning protection system is substantially less than
the potential loss of life and property as a result of lightning.

SP7211-G7: Every building that was struck by lightning for the first time had never had that occurrence
happen before. There are literally hundreds of requirements in the Florida Building Code with the purpose to
protect against events that may never happen. However, when the devastating outcome of thase events
exceeds the "cost” or “burden” or “pain” the code requirement initially caused, the aoverall long-term benefit
of these code requirements can be understood. | wish we lived in a world where buildings are immune to
events such as hurricanes, floods, lightning, fire, sinkholes, termites, mold, and all the other hazards
assaciated with the built environment. Since that world is not our reality, there will be a cost and societal
burden to protect buildings from these hazards to at least a minimum standard of performance. Lightning
protection is a form of insurance. You purchase that insurance policy when you install the lightning protection
system and hope you never need it. Every person that has ever lost a loved one to fire will tell you after
experiencing that loss that they would have paid ANY price to have prevented that loss.

SP7211-G8: As noted above, neither the alternative language comment nor the original proposed modification
are in conflict with F.S. 429 or any other Florida Statute. Lightning doesn’t care if a building is being used for
medical care, residential purposes, or any other purpose. Lightning protection is about risk. The residents of
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an assisted living facility are at a much greater risk to the hazards of lightning as compared to those living in
other residential-type occupancies due to the vulnerable nature of persons that need “assisted” living. The
Florida Building Commission is under no obligation to limit rules and requirements based on the profitability of
an industry or the inadequacies of the nation’s health care system. | happen to live in the community where
the Village Place ALF is located. According the facility’s website, one of the living options includes memory
care for persons with Alzheimer’s or dementia. Don’t we owe persons with these unfortunate conditions every
possible protection that is available to prevent the unnecessary trauma of experiencing a catastrophic event
and displacement that fire from lightning can result in? Shouldn’t the Florida Building Code contain rules and
requirements to protect the residents of an assisted living facility from hazards they otherwise cannot protect
themselves from on their own? Anything less should be considered negligence and nonfeasance.

SP7211-G9: While | appreciate the challenges faced by the assisted living facility industry by what appears to
be a host of economic issues, these matters need to be addressed in another forum and have no direct
correlation with the Florida Building Code. It seems very inappropriate to me that Florida Medicaid program
policies should be considered when determining what building protection features an assisted living facility
should have or not have. The emergency power rule has reduced the potential hazards to the residents of an
assisted living facility as a result of a power outage to prevent the unfortunate loss of life like we had following
Hurricane Irma. This is our opportunity to close another protection gap in these facilities without having to get
the state Legislature or Governar involved. This gives the ALF industry the opportunity to self-regulate and be
an active participant in the process. By continuing to pursue rejection of this proposed modification and the
reasonable alternative language comment, you are further reminding the policy-makers and citizens of this
state the profit comes before safety. The exception that | have added to the alternative language comment
ensures only those facilities that have sufficient enough risk exposure to the hazard of lightning will be
required to install one. It will not apply to every ALF across the board like the emergency generator rule does.

| urge all five parties to withdraw their opposition and support the alternative language comment (SP7211-A2)
as a practical and reasonable compromise to the original proposed modification. THANK YOU.
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— Schroder
= |l @ Joseph &
a Associates.ip

Linda H. Joseph, Esq,
(716) B31-4902
Yosephtsjalegal.com

May 23, 2019

Via Federal Express

Florida Building Commission

Special Occupancy Technical Advisory Committes
2601 Blair Stone Road

Tallahassee, Florida 32399

Via Email (rshrowdy@aol.com)

Richard S. Browdy

Chairman, Florida Building Commission
2601 Blair Stone Road

Tallahassee, Florida 32349

Re:  Comments on Proposed Code Modification 7211, Florida Building Code

Gentlemen:

Our law firm represents Heary Bros. Lightning Protection Co., Inc. (“Heary Bros.”) and
its division, Lightning Preventor of America®. Heary Bros. offers both NFPA 780 compliant
systems as well as its Preventor® system which is an early streamer emission system (“ESE
system”) that is installed in compliance with its manufacturer’s standard, HBP 21. This letter is
submitted to comment on proposed Modification 7211 to require that assisted living facilities
(“ALF5”) install lightning protection systems in accordance with National Fire Protection
Association (“NFPA”) 780. The modification should not be accepted and instead there should
continue to be the ability for the owner, architect and engincer on such projects for ALFs to
select the type of lightning protection system that best fits the needs of the project.

Under the rules governing modification of the Florida Building Code, a prerequisite to
accepting a proposed modification such as E6460 is that it “DOES NOT DISCRIMINATE
AGAINST MATERIALS, PRODUCTS, METHODS, OR SYSTEMS OF CONSTRUCTION
OF DEMONSTRATED CAPABILITIES.” (553.73 (9) (@) 3F.S.). It is respectfully submitted,
for the reasons discussed in detail below, that Modification 7211 cannot be accepted because it
will violate this fundamental prerequisite under Florida State law (55373 (9) (a) 3F.S.) by
discriminating against manyfacturers and installers of Early Streamer Emission (“ESE”)
lightning protection systems which constitute a competing alternative of “demonstrated

I

392 Pearl Street, Suite 301 = Buffalo, NY 14202 = 716-881-4900 716-881-4909 www.sjalsgal.com
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capabilities.” Indeed, there is no reasonable Justification for favoring Faraday lightning
protection systems installed under NFPA 780 over ESE lightning protection systems installed
under HBP 21 or other equivalent standards which have been approved, specified by architects

and engineers and successfully used for many decades throughout the United States and the
world.

THE NEED TO REJECT THE PROPOSED MODIFICATION

While most if not all companies in the lightning protection industry either exclusively
provide either Faraday Systems or ESE Systems, Heary Bros. manufactures both types of
lightning protection systems available in the marketplace today: (1) the traditional Faraday
lightning protection systems governed by NFPA 7 80; and (2) its ESE lightning protection
systems which have been successfully installed under HBP 21 for over 30 years under its $11
Million Guaranty backed by Travelers Insurance Company without a single documented lost.

Proposed Code Modification 7211—as proposed--would eliminate for Florida Building owners
the ESE option.

Importantly, Heary Bros. does not seek to exclude other ESE manufacturers or
installers by offering its proven standard known as HBP 21, a copy of which is attached as
Exhibit A, as one proven alternative standard. Instead, the Florida Building Commission
should aceept other alternative equivalent standards and not limit the standard to NFPA
780. The point is that architects, engineers and owners should be free to make a choice and
should not be limited to one option, particularly since modification 7211 was propounded by a
representative of the Faraday Industry which stands to obtain an exclusive monopoly under the
proposal. Notably, these types of restrictive changes to the Florida Building Code to require that
lightning protection systems comply with NFPA 780 have been proposed by the Florida Industry
previously and rejected by the Florida Building Commission for sound reasons in 2017. See, ¢. 2.,
Modification E6460 rejected by the Florida Building Commission in 2017.

There is no reason to adopt Proposed Modification 7211 and limit the lightning
protection systems for ALFs to compliance with NFPA 780. Not only does Heary Bros.” HBP
21 have a proven track record, but it also has the support of Traveler’s insurance which provides
$11 million in coverage to support Heary Bros.” guaranty of'its ESE system. This support is
documented by Exhibit B. The reason that Heary Bros. offers both options to its customers is
because its ESE system offers a much less expensive option while its NFPA 780 Faraday
alternative is more expensive with no technical or scientific basis of superior performance to
justify the added cost. Heary Bros, believes the consumer should have the option to decide.
Modification 7211—which Heary Bros. leatned about for the first time in this week—should be

rejected or modified so as not to eliminate that choice for Florida owners, architects and
engineers.
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As explained below, not only has it been established in the lightning protection industry
that there is no scientific basis for preferring the method of installation of the F araday system
whose installations are governed by NFPA 780 over ESE lightning protection systems, but also
the installation approach of the Faraday systems (which uses more cable and more terminals)
renders the Faraday System more costly with no added benefit to owners and consumers,

Heary Bros, readily concedes that its profit margins with respect to the sale of the
components of Faraday systems exceeds the profit margins on ESE systems because the
installation design for Faraday systems requires more cables, more down runs and more
terminals and connections despite the lack of any scientific basis for claiming a difference in
performance of the two systems. It should come as no surprise that the proponent of this change
in the Florida Code is the Faraday Industry and those companies that exclusively install only
Faraday Systems under the NFPA 780 standards. These entities consistently promote codes
based on NFPA 780 and dominate the NFPA 780 committee.

There is no difference between the quality of the components of ESE systems and
Faraday systems. Notably, the components of both the Faraday System and the ESE systems
have been listed by Underwriters’ Laboratories, Inc. pursuant to UL 96 which provides the
“quality control” for component parts of lightning protection systems. In contrast, NFPA 780
ONLY govems the method of installation and requires more cabling, terminals, connectors and

more grounding because of differences in the terminals used by each

of these two competing
systems.,

Other factors to consider are that NFPA itself discloses that NFPA 780 has no scientific
basis and has never recommended that this standard be adopted as “code.” Further, the author of
this letter made presentations to New York State when it considered adopting a similar code
change more than two decades ago and New York State ultimately rejected the very code change
now being considered— a change virtually identical to that being proposed here—and ruled that
there was “no technical justification” for its adoption. Again, the proposed change in law
simply imposes more costs on building owners with no scientific or practical justification.

If there is an argument being made regarding “insurance savings” by the proponents of
this change in law, their evidence merely confirms that lightning protection—may in some few
instances—resuits in insurance rebates, but the documentation does not show that only NFPA
780 systems are eligible for such rebates or whether these rebates are applicable solely to surge
protection which is a separate and distinet product.. Moreover, what is indisputable is that the
Faraday systems governed by NFPA 780 systems are NOT eligible for Heary Bros. $11 million
guaranty backed by Travelers Insurance Company which Travelers offers only for ESE systems
installed in compliance with Heary Bros.” manufacturer’s standard—coverage which is provided
based on Heary Bros.” decades of field cxperience with this type of system that exceeds thirty
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years. Copies of documentation demonstrating this insurance coverage are aftached hereto as
Exhibit B,

subject of a single documented failure, Smmilarly, Federal and State governments have preferred
the option of Heary Bros., ESE system with its $11 million guaranty over Faraday systems
governed by NFPA 780. A list of a sampling of the i i

included, by way of illustration, such buildings as the Huntsville Alabama Public Safety
Complex, the Los Angeles Federal Building, San Diego V. A. Medical Center, the Cape
Canaveral Air Force Station, the Council Building for City of Coconut Creek, Florida, the
‘Tampa Gateway Post Office Building, the Holmes Beach Florida Baseball Field and the 1.8,

Naval Air Station in Milton Florida, Again, these are just a very few examples of government
installations in various States from al over the United States.

NFPA ITSELF MAKES CLEAR THAT NFPA 780 IS NOT SCIENTIFICALLY BASED

The proponents of the Faraday
existence of “national standards”
standard UL96A) somehow der

systems governed by NFPA 780 often argue that the
for Faraday Systems {such as NFPA 780 and its paraliel
onstrates that Faraday Systems are “scientific” and “proven.”

disclaimers as to the efficacy of such standards:

“While the NFPA administers the process and establishes rules to promote fairness

, it does not independently test, evaluate or verify the
accuracy of any information or the soundness of any judgments contained in its

codes and standards. The NFPA disclaims liability for any personal injury, property
or other damages of any nature whatsoever. .. directly or indirectly resulting from the
..-use of, or reliance on this document. The NFPA also makes no guaranty or
warranty as to the accuracy or completeness of any information published herein,”

This excerpt from the preface to NFPA 780 is enclosed as Exhibit E. (Emphasis added.)

4

269
Special Occupancy

Page: 4

_4.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11



SP7211 -G11 General Comment

2020 Triennial

Linda H, Joseph, Esq.
(715} B81-4902
ljoseph@sjalegal.com

THE LEADING INDUSTRY LITERATURE REJECTS ANY SUPERIORTY OF FARADAY
SYSTEMS OVER ESE LIGHTNING PROTECTION SYSTEMS

We have attached the most reco gnized studies comparing ESE Systems to Faraday Systems
governed by NFPA 780, including a report generated by the NFPA itself in 1999, Specifically,
attached as Exhibits F and G, respectively, are pertinent excerpts from the Report of the Nationa]
Institute of Standards and Technology, entitled “Literature Review and Techmical Analysis of
Early Sireamer Emission Systems of Lightning Protection” (1995) (hereinafter “NIST Report™)
and the Report of the NFPA’s Third-Party Independent Evaluation Panel entitled “Early Streamer
Emission Lightning Protection Technology” (1999) (hereafter “Bryan Report™).

Both the NIST and the Bryan Report concluded that ESE systems have both an adequate
theoretical basis and laboratory testing. NIST Report at page 25; Bryan Report at page 26.
However, the authors of both reports found that there is insufficient field testing of either ESE
Systems or traditional (also known as “Faraday”™) systems of lightning protection under natural

thunderstorm conditions, NIST Report at page. 16. Bryan Report at page 26. These findings of
inadequate field testing of both {raditional Fara,

day systems and ESE systems of lightning
protection were based in part on the fact that there have been reported failures of both types of

systems, and there was virtually no documentation to determine the cause of the fajlure.! As g
result, both reports concluded that no meaningful conclusions regarding the performance of either
type of system could be drawn based on cither reported failures or lack of failures of either type of

system under natural thunderstorm conditions. NIST Report at page 25; Bryan Report pages.23-
24,

Based on this lack of field testing---or even laboratory testing—for traditional (Faraday)
systems of lightning protection, the NIST Report concluded that “insufficient quantitative data see
to exist about the performance of traditional rods....” NIST at page 24. Dr. Bryan, a former
member of the NFPA Standards Council, went so far as to conclude that because of a lack of field
or laboratory testing, NFPA 780 systems had insufficient scientific validation to warrant an NFPA

standard and recommended that NFPA 780 be “downgraded” to a recommended practice. Bryan
Report at pages 27-28.

It also is worth noting that both the NIST and Bryan Reports were highly critical of
studies, funded by the Faraday industry, conducted by Professor Moore and Dr. Rison of the

! Both Faraday and ESE Systems—like other products—sometimes experience failures due to failure to maintain the
systems properly or due to installation errors, Faraday Systems rely on their “track record” i
efficacy. ESE Systems, like Faraday System, also have similar fisld experie
and with thousands of systems installed in the United States, Heary Bros.
insurance carriers have paid no claims, Of course, Heary Bros,
manufacturer’s standard to ensure adequarc installation.

nce. For example, in aver twenty years
have had no documented failures and their
> ESE systems are installed in compliance with its

Special Occupancy

270

Page: 5

_5.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11



SP7211 -G11 General Comment

2020 Triennial

Linda H. Joseph, Esq.
(716) 8814902
ljoseph@sjalegal.com

New Mexico Institute of Mining and Technology. The NIST Report questioned whether any
meaningful conclusions could be drawn based on tests conducted at elevations of 3000 m, and
that the testing at this altitude ¢

‘raise questions about the interpretation of such observations”
NIST Report at 21,

Similarly, the Bryan Report identified several significant problems with the methodology
employed by Professor Moore and Dr. Rison. The Bryan Report noted that despite reporting a
“failure” of an ESE system, the ESE terminal had heen damaged and--as a result--the study

failed to document that the ESE terminal was even working at the time of the alleged strike

within the zone of protection. Bryan Report at 17. The Bryan Report also noted that Dr. Rison’s

and Professor Moore’s research questioned the efficacy of terminals used in NFPA 780 systems

(Faraday Systems), noting that in four years not a single sharp pointed Franklin rod was struck.
Id at 18.

The lack of a scientific basis for NFPA 780 and UL 96A also has been confirmed in an
article by written by Professor Martin Uman (a leading lightning protection expert who is often
quoted by Faraday manufacturers) and published in the December 2002 issue of Awmerican
Meteorological Society. The article states “[t]he theoretical justification of the traditional
[Faraday] approach is fairly crude, in part due to our incomplete understanding of lightning’s
attachment to ground-based objects. Hence, the fact that traditional [Faraday lightning
protection] systems have 2 history of success in preventing or minimizing damage to structures is
the primary justification for their use.” December 2002 Edition of American Meteorological
Society at page 1809. Of course, as noted above, Heary Bros.” ESE systems have the same
history of success based on field experience now exceeding thirty years-—success which has

been acknowledged by Heary Bros.” insurance carriers who provide insurance coverage for its
ESE systems through Travelers Insurance Company.

CONCLUSION

For all the foregoing reasons, we respectfully request that you reject Proposed Code
Modification 7211, Importantly, as expiained above, Proposed Code Modification 7211 clearly
cannot be adopted under Florida law because it discriminates against manufacturers and
mstallers of ESE lightning protection systems which constitute a competing alternative of

“demonstrated capabilities.” Florida State law (553.73 (9) (a) 3 F.8.). Moreover, the Proposed
Code Modification 7211 should be accepted since it simply is the right thing to do to preserve an
option that architects, engine

ers and owners have chosen for decades with success and—+to do
otherwise—would provide the F araday industry with an unfair and unlawful monopoly. Thus,
the action proposed by this letter is in the interests of retaining the owners’ ability to choose and
will avoid the creation of state law that conflicts with federal antitrust laws and imposes

Special Occupancy

271

Page: 6

_6.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11



SP7211 -G11 General Comment

Linda H. Joseph, Esq.
(716) 881-4902
Yoscph@sjalegal.com

anticompetitive restraints on the marketplace.
Sincerely,

SCHRODER, JOSEPH & ASSOCIATES, LLP

Ao B § \ff

Lislda H. Joseph
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1.
[.1

1.2

13

1.4

INTRODUCTION |

Scope ‘
The requirenients of this standard cover the design of systems using Early Streamer Emission (“ESE™) air

terminals for strikes. The Standard 15 divided inte Three Levels of Protection. Elecirical transtission lines

and equipment are not within the scope of this standard, ‘
These requirements apply to lightning protection systems that are complete and cover all parts of a

struciure. Partial systems are not covered by this standard.

Where fittings, devices or other components required by this standard are available as listed or labeled,

such components shall be used. Otherwise the components shall be approved by the authority having |
Jurisdiction (i.e. Engineer of Record, Architect, Owner, Applicd Research Laborataries of Underwritor's

Laboratories).

This Manufacturer's standard js based upon Heary Bros.” 30 years experience in designing lightning ‘
protection systems. Because of the lack of a complete understanding of the interaction between lightning

and ground based objects and the Jightning artachment process, the mumber and placement of air terminals

set forth in this Manufacturer’s Standard is based solely on Heary Bros.” experience and its air terminals ‘
and the configuration of those terminals have not been scientifically proven or guaranteed to have a

measurable zone of protection, NFPA 780, states that the NFPA “does not independently test, evaluate or ‘

verify the accuracy of any information or the soundness of any judgments contained in its codes and
standards.”
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2. Glossary

2.1 For the purpose of this standard the following definitions apply:

Lightning Protection System is complete system of air terminals(s), conductors, ground terminals, bonding
conductors, transient voltage surge suppression devices and other components required to complete a

Systent.
2.2 AR TERMINAIL:

2.3 APPROVED:

Is the component of the system that is intended (o intercept the lightning strokes.

Acceptable to the “authority having jurisdiction”.

24 AUTHORITY HAVING JURISTICTION:

25 BONDING:

2.6 CABLE:

27 CHIMNEY:

2.8 CONDUCTOR.

2.8.1 MAIN CONDUCTCR:

Is the organization, office or individual responsible for “approving” the
equipment, and installation or a procedure.

An electrical connection between an electrically conductive object and a
component of a lightning protection system that is intended w significantly
reduce potential differences created by lightning currents,

A conductor formed of a number of wires stranded together,

A smoke or vent stack having a flue with cross sectional area less than 500 5 in
(.3 sq m} and a toial height of less than 75 feet {23m).

The portion of a lightning protection system that i mtended to carry the
lightning discharge to the ground.

A conductor that interconnects air terminals and serves as a down lead to
ground,

2.8.2 BONDING CONDUCTOR:

29 FASTENER;

A conductor intended Lo be used for potential equalization between metal bodies
and the lightning protection system. Bonding conductors are not designed or
intended to carry main lightning current.

An attachrment to secure the conducior to the structure.
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2.10 GROUNDEI)

Connected 1o earth or to some conducting body that is connested to earth,

2.10.} GROUND GRID:

A system of grounding electrodes consisting of interconnected bare cables
buried in the earth.

2.16.2 GROUND TERMINAL (ELECTRCODE):

The portion of a lightning protection system that is installed for the purpose of
providing electrical contact with earth.

2.11 LIGHTNING STRIKE:

The entire lightning event that can consist of one or more lighining strokes.

212 LOOP CONDUCTOR;

A conductor that encircles a structure that is used to interconnect ground
terminats, main conductors or other grounded bodies.

2.13 METAL FRAME STRUCTURE:

A stracture with electrically continuous structure members of sufficient size to
provide electrical path equivalent to that of the lightning conduciors in this
standard,

2.14 SHALL;

Indicates & mandatory requirement of this Standard.

2.15 SHOULD:

Indicates a recommendation or that which is advised bul not required.

2.16 SURGE ARRESTORS:

Are devices designed to limit damaging surge voltages by discharging or
bypassing the curreat while maintaining the ability of repeating these functions.
Heary Brothers Lightning Protection Co., Inc. and its Division Lightning
Preventor of America do not manufacture Surge Arrestors nor do they warranty
the equipment.

2020 Triennial

Special Occupancy

278

Page: 13

13.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11



‘ 3. GENERAL REQUIREMENTS

SP7211 -G11 General Comment

3.] GENERAL DESIGN REQUIREMENTS: ‘
‘ A lighining protection system using an Early Streamer Emission Air Terminal
(s} shall be designed with provisions for inspection and maintenance, i
| 3.2 Every installation shall be reviewed by a prior study to determine the level of protection required (See
' Figure 3.5.1},
‘ 3.3 The position of the E.S.E. air terminal, including height of above structure shall be determined in ‘
accordance with the level of protection required. (See Figure s
3.4 The number of terminals will depend en the system design under the Manufzacturee’s Standard based upon
the dimensions of the area to be protected. (See Figure 3.5.1) ‘
3.5 There are multiple styles of E.S.E. air terminals and systems available. For purposes of this standard they
have been divided into separate levels of protection, with each level having its own installation ‘
| requirements. A chart is provided (See Figure 3.5.1) asa general guideling in determining which level of
protection best fits the requirements of the project.
' 3.6 Allbolts on bolt pressure connectors require to be torqued at 150 pound-inches {1 7N-m).
3.7 This Manufacturer’s standard is hased upon Heary Bros.' 30 years experience in designing lightning
proteclion systems. Because of the lack of a complete understanding of the interaction between lightning
‘ and ground based objects and the lightning attachment process, the number and placement of air terminals ‘
set forth in this Manufacturer’s Standard is based solely on Heary Bros.’ experience and its air terminals
and the configuration of those terminals have not been scientifically proven or guaranteed w have |
‘ measurable zone of protection, NFPA 780, states that the NFPA “does not independentty test, evaluate or

verify the accuracy of any information or the soundness of any judgments contained in its codes and
standards.” ‘
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2020 Triennial

Figure 3.5.1 L¢vels of Protection for ESE Lightning Protection Systems
FEATURES LEVEL]1 [LEVEL2 LEVEL3
| Numberof BSE . - =R -
| Terminals Reghired 1 Air Terminal 1 Air Terminal 1 Air Fermninal
ii Purs-uam o Systein (See Wote: A) ! (Sec Mote: A) {Sce Node: B)
| Desipn
- - B
Grownding Resistance o
Eequirerrents 10£2 {olim<) or lees 10 £2 {olums) o less 2502 {ohms) or Jess
| Warranty | 15 yoar maxcrial 15 year muaterinl 5 i
_ x year mahrial
workmanzhip worksanship workmsnship
Air Termimzl height —
abu_ve qll roof lop 2 {G.1m) 200 (6.0 m) T2 m)
Projections
Transient Voltage Sarge | Shall be fnstaliod on all | Sirall be instalicd oo all | Shall be nstaliod on i
Surppressioa service entrances of service entrances of | service itrances of
cieatric, telephone, | electric, lelephong, | electric, telephans,
f‘ablc, and antenna lead- | cable, anlenm kead-in. | cable, anterba Jead-in.
i,
IllL:Gsung and 1
UL Listing mark on Roquired Required Kequired
applicable compancnts
‘Building Height Unlimitcd Unlimited Under 75" (23m)
Bullding Types All Al Residential, Fanm,
Agriculmrai, Smalj
compnercial.
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{MNote: A)

Manufacturer’s Installation Standard HBP-21Level 1 and Level 2 reguire one (1) ESE Air Terminal to be installed |
on the roof for every circular area of 337,810 feet. Struciures may be on any height and the ESE lightning

pratection system must comply with all other requirements within this Manufacturer's Installation Standard HBP-

21. This Manufacturer’s standard is based upon Heary Bros.” 30 years experience in designing lightning protection

systems. Because of the lack of a complete understanding of the interaction between lightning and ground based ‘
objects and the lighming attachment process, the number and placement of air terminals set forth in this
Manufacturer’s standard is based solely on Heary Bros." experience and its air terminals and the configuration of
those terminals have not been scientifically proven or guaranteed to have a measurable zone of protection.
Cansumers should be aware that the NFPA, in issuing its standard for lightning protection NFFA 780, states that the
NFPA, “does not independently test, evaluate or verify the accuracy of any information or the soundness of any
Jjudgment contained in its codes and standards.”™

(Nete: B)

Manufacturer’s Installation Standard HBP-21 Level 3 requires one (1) ESE Air Terminal 10 be installed on the roof
for every circular arca of 70,650 feet. Structures may be of any height and the ESE lightning pretection system roust
comply with all other requirements within this Manufacturer’s Installation Standard HBP-21. The recommended
number and placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air terminals
ard the configuration of those tenminals have not been scientifically proven or guaranteed to have a measurable zone
of protection. Consumers should be aware that the NFPA, in issuing its standard for lighting protection, NFPA 780,
states that the NFPA, “does not independently test, evaluate or verify the accuracy of any information or the
soundness of any judgment contained in its codes and standards.”
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LEVEL 1

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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4. Level 1 General Installation and Component Requirements
4.1 An ESE lightning protection system installation comsists of the folowing interconnected parts
(a) One or more ESE air terminals
(b) Mast and mounting systems - as required kased on lzvel of protection desired.
(v) Bonding conductors - as required based on level of protection.
{d)} Ground system — Single grid to loop conductor system.
{(e) Equipotential Bonding.
(f} Transient Voltage Surge Suppression.

4.1.1  The number of ESE air terminals will depend on the system design vnder the Manufacturers Standard
based upon the area indicated in Figure 3.5.1 for Level 1 type systems. The recommended number and
rlacement of air terminals is based solely on Heary Bros.” 30 vears of experience and its air terminals
and the confipuration of those terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFPA 780, states that the NFPA, “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards ™

4.1.2  Components Tables 4.1.1.1 and Figure 4.1.1.2 provides minimum sizes and weights for use in FSE
lightning protection system installation.

Fignre 4.1.1.1
Type of conductar | Minitnum [ Copper Standard! | Aluminum |
| Priameter | Metric Standand’ Metric
ESE Air Terminal | % 27mm | %77 12,7 mm | %727 win i
| Main Conductor Min Size el | o |
| Cahle strand 14AWEG I3AWG
\ Weight PorLength | 3750bs /10000 or - | §90Ibe/1000¢
Cross Sectional | 558 g/m 283 p/m
e | 115600 CM ¢ 192000 Chdr
B 56 oun ® 97 ann*?
Ground Terminals | Ground Rod /| %7 x 1D° 20mmn x | NA o
| Giround Plate 3{RNmm) 24" x
247x 20 gaupe
{600mm x
600nm) pure
Copgper plate |
ruinimum of 2 |

«ontact points each

|
|
8§5qinch comtact |
e — __ | wopkue 1

Figure 4.1.1.2 Easly Sweamer Emission Air Terminal
. . B ——
A=127
B= 9
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4.2 ESE Air terminals shall be sufficiently rigid to withstand mechanicai damage. They shall be constructed of

copper, copper alloy, aluminum or stainless steel. The main conductive parts of the ESE air terminal shail
have the minimum ditnensions in accordance with table 4.1.1.1 and Figure 4.1.1.2 for minimum
dimensions of ESE Air Terminal.

4.2.1  Installation: Air terminals and their supports shall be mounted in such a way as 1o withstand the
lightning currents, electromative force, corrosion and effects of weather, heat, humidity, snow and
wind.

NOTE: Wind design requirements should be consistent with local building code requirements,
422 Where an air terminal or mast is supported by conductive guys, the guys shall be connected from their

pounis of anchorage 1o the closest down conductor(s) by a conductor equivalent in size to that of the
down: conductor(s).

423  The tip of any ESE air terminal or mast shall not be less than 20° (6.1m) above the protected structures,

inciuding antennas, cooling towers, tanks, roofs and masts.

4224  The ESE air terminal shall be mounted on structures such as flagpoles, the top of pylons, light
standards or on dedicated supports for stmctures at certain facilities, such as, sports facilities and
stadiums, golf courses, public parks, camping sites and racetracks, The ESE unit shall be mounted at
an elevation indicated in Section 4.2.3,

4.3 Storage areas for Flammable and Cormbustible Liquids or Flammable Gases. Structures containing these
materials shall be grounded, but grounding alone does not constitute sufficient protection against
atmospheric dischargess.

4.4 Surge Suppression devices shall be installed on electric and telephone service entrances, antenna lead-ins,
and electrical and electronic cables/ conductors entering or exiting the building.

44.1  Electrical Surge Suppression device shall be internally redundant and modular, in both surge
suppression clements and fusing in construction for ease of field reparability. Manufacturers shall
warrandy the modules and fuse for the lifetime of the unit, with a minimum 10-year I unit wamanty,
Units shall be mounted as to minimize inductance installation. (i.e. As close 10 equipment to be
protected or by use of documented low inductance cabling).

4.5 General, In determining the necessity of bonding a metal bady to a lightning protection system, the
fallowing factors shall be considered:

A. Bonding is required only if there is a likely to be a side flash between the lightning protection system
and other grounded medium.

B. The influence of a non-grounded metal body, such as metal window frame in a non-conductive
medivm, is limited to its effectiveness as a short cireuit conductor if a side flash occurs therefore, does
not necessarily require bonding to the lightning protection sysier.

C. Bonding distance requirements depend on the technical evaluation of the mumber of dovn conductors
and their location, the interconnection of other grounded svstems, the proximity of grounded metal
bodies to the down conductors and the flashover medium {Air or solid materials).

D. Metal hodies located in a stee] frame structure shall be permitted to be inherently bonded through
construction and further bonding shall not be required.

E. Metal antenna masis or supports located on a protected structure shall be bonded to the lighining
protection system using main size conductors and listed fittings. The height of the air terminal shall
maintain the minimum protection above these objects as specified in Section 4.2.3
NOTE: For additional bonding requiremems see Section 5.2 and 5.3,

4.6 Components
46.1  Alightning protection system shall be made of components that are resistant to corrosion ar shall be
acceptably protected agzinst corrosion. The following materials are acceplable:
A. Copper of the grade required for commercial electricat work. Or a copper zlloy with similar
characteristics, Usually of 98 percent conductivity when annealed.
B. Aluminum conductors as acceptable &s electrical grade aluminum.
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46.2  Components shall be protected against deterioration due to Jocal conditions. Any part of a copper
system thal is exposed to direct action of chimney gasses or other similar corrosive gases shail be
protected. Aluminum components are not required to be protected.

4.6.3  Motals shall be used in combinations that are galvanically compatible.

A. Copper components shall not be installed directly on aluminum roofing, siding or other zluminum
surfaces,

B. Alumimum lightning protection components shall not be instalied direcily on copper roofing
material or other copper surfaces or below the run off of a copper surface.

C.  Aluminum conductors and components shall not be:

a. Embedded in concrete or masonyy.

k. Indirect contact with a surface coated with alkaline base paint, or
c. Installed in wet locations, for example eave troughs or downspouts.
d. Installed in direct contact with earth.

D. Components used for conmection of aluminem down conductors to copper or copper-clad
grounding equipment shall provide separation between aluminum and copper materials. These
fittings may be a Stainless steel sleeve with internal scparation or other connector that provides
proper separation of aluminum and copper components.

4.6.4  Unless otherwise indicated in this standard, an air terminal shall be provided for each part of a
structure that is likely to be damaged by lightning. Based on the individual desizn requirements of the
level of protection required.

5, Level 1 Air Terminal Installation Requirements

5.1 Early Streamer Emission Air Terminals

A, ESE Air Terminals shall be mounted al a height consistent with the requirements of Section 423 ara
minimum of 20" above all projections on the roof,

See Figure 5.1.1 for sample mast mounting details.

Figure 5.1.1
(‘;:'-}4— Early Streanver Ennission Air £ Early Strepmer Emission
I ] Terminal \? Al Terminal
i [« Alomiogn Mas 25°Cim)
v Alurginuit mast 200 0"(Bm) i wall mount
- ii
il e n
55" Bonding Plate cable conmector Ll a— Reoof
b Cabia thsnp copper dovm conductor

"/ H L
- P o attateg | i S
< Coppez conductor :

Bonding Plate cable
sonnteior

== Copper down Conductor

. 4 Early Sireamer Emissikm Abe Ferminal

* 20" {6m) Teleacopic Mast
4~ Cable comneator

o Gravily Mount Mt Support
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B. ESE Air Terminals shall be provided in proper quantity and location based on the system design under
Manufacturer’s Standard. See Figure 3.5.1 Level 1 requirements. The recommended rupber and
placement of air terminals is based on Heary Bros." experience and its air terminals and the
configuration of those terminals have not been scientifically proven or guaraniced to have a
measurable zone of protection. Consumers should be aware that the NFP A, in issuing its standard for
lightning protection, NFPA 780, states that the NFPA “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

C. Additional ESE air terniinals shall be provided in situations where steeples, cupolas, crosses, stacks,
chinmeys, etc. project above the protected roof area. This requiremment applies to all projections which
ocould provide a poteniial npward streamer release. The addition air terminals shall be provided
regardiess of whether or not the projection is within or outside the area covered by the system design
under the Manufacturer’s Standard. See Figure 5.1.2. The recommended number and placement of air
terminals is based on Heary Bros.” experience and its air terminals and the configuration of those
terminals have not been scientifically proven or guaranteed to have a measurable zone of protection.
Consumers should be aware that the NFPA, in issuing its standard for lightning protection, NFPA 780,
states that the NFPA “does not independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and standards.”

Ficure 5.1.2

D. Conductors shall be securely fastened to roof or structurc at intervals not exceeding 3°0” on center,

E. ESE Air Tenminals shall be provided with a minimum of two paths to ground. Cables shall maintain a
horizontal ar downward path to ground to aveid “U” and “V* (down and up) pockets. See Figure 5.1.4

F. No Bend of a conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than & inches nor shall a conductor rise greater than 8". However conductors may raise a rate of
3" per 127 of run. See Figure 5.1.3 and Figure 5.1.4
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Figore 5.1.3

-~ =
22z, ] “u
2, L .

R~ Radius bend, 8 inches
(203 1w} minimum

-
e
e
-
L ST

0-degree minintum

NOTE:  Through roof. raegh well and bee fups eonnectors do not need (0 somply with Hiis requirement

Fipure 5.1.4

D= Total Distance of rise required.
A=3" (o) Rise

B 12{(max) Fan

C=§" (max)

Note: Ramp may be canstructad of wood, mictal, fiberglass, plastic, PVC ote, provided the constraciion is such
that it will be resistant 10 comresinn and rc, The conductor gl be stiached or suppor on i 25 required In
Section 5.1.D

In situations where nmultiple air terminals are required, the perimeter air terminals shall be positioned
s0 that they are not more than 230° (70m) for the outside edge of the building nor shall the ESE Air
Terminals be spaced more than 460° (140m) apart al any time. A cross run cable shall be provided ai
intervals of 1000’ (305m) when building exceeds 2000’ (610m) in length in any direction. See Fig
5.1.1.1. The recommended number and placement of air terminals is based solely on Heary Bros.' 30
years of experience and its air terminals and the configuration of those terminals have not been
scientifically proven or guaranteed ho have 2 measurable zone of protection. Consumers should be
aware that the NFPA, in issuing its standard for lightning protection, NFPA 780, states that the NFPA,
“does not independently test, evalwate or verify the accuracy of any information or the soundness of
any judgment contained in its codes and standards,”

Down Conductors in simations where multiple ESE Air Terminals are required shall be spaced at
intervals no more than 500° (152m) apart around the perimeter of the structure. The recommended
number and placement of air terminals is based solely on Heary Bros.’ 30 years of experience and its
air terminals and the configuration of those terminals have not been scientifically proven or guaranieed
to have a measurable zone of protection. Consumers should be aware that the NFPA, in issuing its
standard for lightning protection, NFPA 780, states that the NFPA, “does not independently iest,
evaluate or verify the accuracy of any information or the soundness of any judgment contained in its
codes and standards.”
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Figure 5.4.1.1

Groand loop
shaldl be provided
pet Soction 7.28

A= 30" {70m) saanimum
B= 460" {14 e} mbxhoum
C= 1600 (303m)

6. Level 1 Bonding Requirements
6.1 Roof top Interconnection loop
A, An interconnection loop around the perimeter of the roof structure shall be provided to which ESE
Gronnd Conductors shall be bonded.

B. Loops shall be provided at all intermediate and lower roof levels and connected at a minimum of two

(2) lacations to the down conductors.

a. Bonding connections shall be made with main size conductor to all rebar, reinforeing rod,
structural steel, inferior wall wire mesh, nylon mesh in stucco walls, etc. whether exposed or not
at al] inside and outside corners of structure as a minimum. Additional bonding connections shall
be made at intervals not exceeding 60° {18m) around the perimeter of the structure. Care shall be
taken o assure that all rebar, reinforcing rod, structural steel, interior wall wire mesh, nylon mesh
in stucco walls, et. Whether exposed or not is electrically continuous or made so. {See Fig. 6.2.4
and Fig 6.25).

b. Down Conductors shall be bonded to the structural steel, reinforcing rod or other structara)
support at the top and bottom of conductor run,

Figure 6.2.4
l _~— Rebeat mesh eic,

‘ ,,;g:‘ﬂ,ﬁ mmmpmm 173

%{:':—JT

if E / Main Siac conductor
o,
e
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Figoee 6.2.5 o ; }
- Lightning Proicelion Grownd grid
&, am (Typical 013 ) Ser Seesion &

e W N

") SE— I e £

-
I
: "— B —* Early Streamcr
PR Emisshon Alr Termiaa!
-~ / #nd Magt
|
i W

R

.
-‘"'-T'_ff_-'""f_;'__-“-J_
e o 4‘

A

RebaMesh Bading i
Typical. Per ¢
b wund .
!
!
s s § \
AT S ) -
f - w b4
7

A= ﬁﬂ {18m) Maximum

Pt Lng
Be=60° (18m} Maximum
Spacing

Nate: For Base Grounding requiremems see Soction 7

6.2 Bonding Requirements

A

B,
(&

Roof top air handling units, equipment, or other roof top equipment shall be bonded to the sysiem
where the equipment is within 67 (1.8m) of a lightning protection conductor unless;

Inherently bonded to the lightning protection system.

Sanilary vents, roof drains, flashings, copings, ete. located within 6’ (1.8m) of a lightning protection
conductor, shall be bonded via sscondary sized conductor to the lightning protection system,

7. Level 1 Grounding System Requirements
7.1 Down Conductors™

7.1.1

7.1.2
7.1.3

A minimum of Two (2) Down Conductors Shall be provided for sach ESE Lightning Protection
System. In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Scetion 5.1.2

Down Conductors shall be spaced at least 10° (3m} apart.

Dowe cenductors and other conductor where exposed to potential mechanical damage shal! be
protected against such damape by means of PVC, Fiberglass conduit sleeve, or metal conduit. (Metal
conduit may be used provided the upper and lower portions are bonded 1o the down conductor), At
ground level the bottom 8" (2.4m) of exposed down canductor shal! be protected. See figure 7.2.1.1
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7.14

Down Conductors mey be coursed within the construction of the buj iding provided they are properiy
protected. See Figure 7.2,1.2

Figure 7.2.1.[

Main Sipe Dowit conduictos

PVC or Other Ground Gozrd

Ground Rod Comection

34" % 10" Giound Rod {1yp. of 3)

A 10 (3 m) Mioimum

B 27 {0.6m) Minimam
C= 3" (0_3m) Minimam
Figure 7.2.1.2 __— Down Run Condustor
— -
& Roof with Proper Flashing
< " P¥C Conduil Minimum

Cable Connottion

36 x M’ Copper Hond Ground R
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716

7.2
7.2.1

7.2.2

7.23

724

For masts that are elecirically conductive then the mast shall be permitted to be nsed as a down
conductor.
A. Ifelecirically continuous, structural steel shall be permitted to be nsed 2s the down conductor.
B. Test joints shall be provided for each down conductor. They shall be accessible and located as
near as practicable to the ground termination.
Masonry Anchors used to sscure the lightning protection materials shall have a minimum outside
diaineter of % in. (6.4mm) and shall be sct with care. Holes made to reccive the body of the anchor
shall be of correet size, made with the proper tools and mzde 1n brick, stone or other masonry unit.
Fasteners shall not be installed in mortar joints. When anchors are installed, the fit shall be tight
against moisture, thus reducing the possibility of damage due to freezing.
Connector Fittings shall be used at all “end to end, “tee” ar “v" splices of lightning conductors. They
shall be attached so as to withstand a pull test of 200 Iba. Fittings used for required connections shalt
be of bolted, welded or high compression type and beer the ARL Listing and UL Listing.
Conductors shall be fastened securely to the siructure upon which they are placed al intervals not
exceeding 3 fi (1m). The fasteners, attached by nails, serews, bolts or adhesives as necessary, shall not
be subject to breakage and shail be of the same material as the conductor or of & material as resistant to
corrosion as that of the conductor. No combination of materials shiall be used that forms an clectrolytic
cauple of such nature that, in the presence of moisture, corrosion is accelerated.
Grounding
Ground Terminations: A study shall be conducted to engineer a grounding system to a maximum of 10
olums resistance in accordance with IEEE fall of potential ANSVIEEE 14 1, Recommended Practice for
Electric Power Distribution for Industrial Power Plants, method. The components for the grounding
system shall be selected to be suitable for the soil conditions and the other side factors such as cathadic
protection.
Ground electredes shall be of copper-bond steel in sufficient number as to achieve a 10-chm maximum
resistance to ground, Ground electrodes shall be instafled so that the top of the electrode is a miniimum
3% (Im) below finished grade minimum and 2° (0.6m) away from the foundation wail. See Figure
7.2.1.1
Ground rod terminations. The down conductor shall be aittached to the ground red by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direct burial
Each down conductor shall terminate at a ground terminal system, A minimum of 3 ground terminals
shall be provided per down conductor location. Configured either in a straight line or in delia

formation. Where the ground terminals are spaced a minimum of 10" (3m) apart. See Figures 7.2.3.1
and 7.2,3.2

Figure 7.2.3.1

A= 10" (3m) Minpmum
12~ 10" {3m) Minizrum (Typicat)

*J
| =37 {Im) Minimum
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Figure 7.3.3.2

Finished Grade A 10" (m) Minisum
.
l [ - B~ 10" (3m) Minkmum (Typical}
T
;p:’-.:i ; C= 37 (im} Minitower

i

7.2.5  Ground terminals located under slabs or in craw] spaces shall be installed as near as practicable io the
outside perimeter of the structure,

7.2.6  Electrical system grounding electrodes shall not be used in lien of lightning ground rods. This

provision shall not prohibit the required bonding fogether of grounding electrodes of different systems.

NOTE 1: For Further information, see NFPA 70 National Eleciric Cade, which contains detailed
information on the grounding of electrical systems.

NOTE 2: Ground rod or ground ring/loop elestrodes should be installed below the frost line where
practicable and in accordance with Section 7.2.3

Figure 7.2.6.1

*+—— Conerite!
blackiop

€= support ring.

——— PVC Teat well

727 Grounding ring/loop Electrods encircling the structure ghall be provided and in direct contact with the

earth at a depth of not less than 2f. The ground ring conductor shall be sized at a minimum of that of
the main sized conductor. See Figure 7.2.8.1
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Figure 7.2.8.1

= Ground fon t rool,
. stes] rebio

LIS

Moo
Ground rod sline for refersaics: unly.

“ Quantity and configurtios shall condirm
with ¢ther requirements of this standard,

A= 2 Minlmum

B~ 3" () Minimens

7.28  Common Grounding. All grounding media in or on a structure shall be interconnected to provide a

common ground potential. This shall include, but not be limited to lightning protection, electrical
services, Izlephone and antenna system grounds as well as underground metallic piping systems. Such
piping systems include water service, well casings located within 25f: (7.6m) of the structure,
underground conduits (not already bonded) etc, Main size lightning conductors shall be used for
interconnecting these grounding systems to the lightning protection system.

729  Common Ground Bending. If electric telephone or other systems are bonded to metallic water pipe,

o0
—

8.2

8.3

onty one conneetion from the lightning protection system to the water pipe system is necessary,
provided that the water pipe is electrically continuous between all systems. In situations where there
are sepatate services for domestic and fire water entering the building both systers shall bhe bonded to
the lightning protection grounding system. This may be accomplished via direct connection or through
the ground loop system.
Level 1 Structural Steel Systems
General. The steel framework of a structure shall be permitted to be utilized as the main conductor of a
lightning protection system if it is electrically continuous or is made clectrically continuous,
Steel Structure Terminals. Ground ierminals shall be connected 1o approximately every other steel column
around the perimeter of the structure at intervals averaging not more than 601 {18m). Ground terminals
shall be connected together via a main size conductor as indicated in sec 7.2. Connections shall be made
near the base of the column, with a surface contact area not less than 8 5q inches (5200mm?) or by
exothermic welding. Bonding plates shali have bolt pressure cable connectors and shall be bolted securely
1o the structural stee! framework so as to maintain electrical continuity.
Connections to Framework. Conductors shall be connected to cleaned areas of the structural steal
framework by the bonding of plates having a surface contact area of not less than 8 sq in (3200mm?). The
area of attachment shall be fres of paint, grease oil and debris. (See Figure 8.3.1)

20

2020 Triennial

Special Occupancy

293

Page: 28

28.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11



SP7211 -G11 General Comment

84

8.5

8.6

87

Figure 8.3.1
J { |L_ ] Structural Steef connection
J | per Section 8.3
T - s
-
,::_“‘al_"l v " Ground Cableto Loop
L -ﬁr-uhi' '~ T - 5
R or ground grid
; 2l A
L 2 .
'i,‘_‘_‘.!",‘- 1 f 'Tg
A ¥

Early Streamer Emission Air terminals shall be permitted to be bonded directly to structural, by means of
direct attachinent through mast or by use of two interconnection wires routed through roof and bonded at
the top of the structural sieel in the manner described in Section 8.3

Metat Bodies. Certain Metal bodics Jocated owtside or inside the structure contribute to lightning hazards
becausc they are grounded or assist in providing a path to ground for lightning currents. Such metal bodies
shall be bonded to the lightning protection system in accordance with Section 4.3.

Concealment in Steel Reinforced Concrete. Conductors or other components of the lightning protection
system concealed in steel reinforced concrete units shall be connecied to the reinforcing steal, Concealed
down conductors shali be connected ta vertical reinforcing steel. Roof conductors or other concealed
horizontal conductors runs shall be connected to reinforcing steel/structural steel at intervals not exceeding
60ft (18m}) and at all comers. See Section 6.

Down Conductors coursed on or in reinforced concrete columns or on structural steel columns shall be
connected to the reinforeing steel and/or structural steel member at its upper and lower extremities. In the
case of long vertical members an additional connection shall be made at intervals not exceeding 200ft
(60m}. Such connections shall be made using listed clamps or listed bonding plates or by exothermic
welding. The use of PVC conduit or other non-metallic chase does not negate the need for these
interconnections.
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LEVEL 2

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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9,
8.1

9.2

93

Level 2 General Installations and Component Requirements

An ESE lightning protection system installation consists of the following inlerconnected parts
{a) One or more ESE air tenninals
(b) Mast and mounting systems - as required based on level of protection desired
(¢} Bonding conductors — as required based on level of protection.
(d) Ground system — Single grid to loop conductor systermn
(e) Equipotential Bonding
(f) Transjent Vollage Surge Suppression
The number of ESE air terminals will depend on the system design under the manufacturer’s Standard
based on the area as indicated in Figure 3.5.1 for Level 2 Systems. The recommended number and
placement of air terminals is based solely on Heary Bros,” 30 years of experience and its air terminals and
the configuration of those terminals have not been scientifically proven or guarantzed to have a measurable
zone of protection. Consumer should be aware that the NFPA, in issuing its standard for lightning
protection, NFPA 780, states that the NFPA, *does not independently test, evaluate or verify the accuracy
of any information or the soundness of any judgment contained in its codes and standards ™
Components Tables Figure 9.3.1 and Figure 9.3.2 provide minimum sizes and weights for use in ESE
lightning protection system installation.

Figure 9.3.1
“Type of conduczor | Minimum | Copper Standard/ | Alunsingm
Diameter Memic Seandard.! Metri:
ESE Al Tarmimel | 125 1270w | 277127 mm | 34277127 mm
Main Condustor | Min Sizc cach [
Ciable strund HAWG 13AWG
Weight Per 3751bs 1000 or | 190Jbs/) DOD?
| Length 558 g/m 3 i
Cross Ractional 56000 7 153000 CM/
arca | SEmm?e o7 mm *
| Gronnd Terminals | Ground Bod/ | % x 10" @0mm | N4
| Grouad Plate x 3000num) 24" x
| 247 20 paupe
| (600mm x
6imn) purs
Copper platc
minimam of 2
Contect poingg
I cach B =q inch
| ComRet to phans |
Figur: 9.5.2 Early Streasner Etnission Air Terminal
A=12" B -
B= 9
A |
{
e N !
A
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9.4 ESE Air Terminals shall be sufficiently rigid to withstand mechanical damage. They shall be constructed
of copper, copper alloy, aluminum or stainless steel. The main conductive parts of the ESE air terminals
shall have the minimum dimensions in accordance with Figures 9,3.1 and F igure 9.3.2 for minimuny
dimensions of ESE Air Terrninals Installation: Air terminals and their supports shall be mounted in such a
way as fo withstand the lightning currents, electramotive force, corrosion and effects of weather, heat,
hurnidity, snow and wind
NOTE: Wind design requiremenis should be consistens with local building code requirements.

941  Where an air terminal or mast is supported by conductive guys, the guys shall be connected from their
points of anchorage to the closest down conductor(s) by a conductor equivalent in size (o that of the
down conductor(s),

942  The tip of any ESE zir terminal shali not be less than 20" (5. Im) above the protecied structures,
including antennas, cooling towers, tanks, roof and masts,

9.4.3  The ESE air terminals shali be mounted on structures such as flagpole, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as, sports facilities and
stadiums, golf courses, public parks, camping sites and racetracks. The ESE unit shall be mounted at
an elevation ay indicated in Section 9.4.2.

9.5 Storage Areas for flammable and combustible liquids or flammable gases. Strucures containing these
materials shatl be grounded, but grounding alone does not constitute sufficient protection against
atmospheric discharges,

9.5.1  Electrical Surge Suppression device shall be internally redundant and modular, in both surge
suppression elements and fusing in construetion for ease of field reparability. Manufacturers shall
warranty the modules and fuse for the lifetime of the unit, with a minimum 10-year full unit warranty,
Units shall be mounted as to minimize inductance installation. (I.e. As close 10 equipment to be
protected or by use of documented low inductance cabling.)

Note I: Electrical systems and wiilization equipnient within the siructure may require further surge
suppression. Such protection is not part of this standard, NFPA 70, National Electric Code and
ANSVIEEE C62.41-1991 2% Edition, skall be consulied Jor further information and installation
regudventents,
Note 2: Mustrations shenen in this are those of Heary Brothers Lightning Proicction Co., Inc. (HBLP)
and ifs division Lightiing Preventor of America (LPA). HBLP and LP4 do not manifaocture ar
warranty surge protection devices. Warranties reguired of this standard shall be the responsibility or
the surge protection device manufactirer.

9.6 General. In determininy the necessity of bonding a melal body to a lightning protection system, the

following factors shall be considered:

A. Bonding is required only if there is a likely to be a side flash between the 1 ghtning protection system
and other grounded medium.

B. The influence of a non-grounded metzal body, such as a metal window frame in a non-conductive
mediumy, is limited 10 its effectiveness as a short circuit conductor if a side fiash ocours therefore, doss
nol necessarily require bonding to the lightning protection system.

C. Bonding distance requirements depend on the rechnical evaluation of the mumber of down conductors
and their location, the interconnection of other grounded systems, the proximity of prounded metal
bodies to the down conductors and the flashover medium (air or solid materials),

(a) Metal bodies located in a steel frame structure shall be permitied to be inherently bonded through
construction and further bonding shall not be required.

(b} Metal antenna masts or supports located on a protected structure shall be bonded to the lightning
protection system psing main size conductors and listed fittings. The height of the air termina?
shall seill maintain the minimum protection above these objects as specified in Section 9.4.2.
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8.7 Components

9.7.1

973

9.74

A lightning protection system shall be made of components that are resistant to corrosion or shalt be
acceptably protected against corrosion. The following maiterials are acceptable:
A. Copper of the grade required for commercial electrical work. Qr a copper alloy with similar
characteristics. Usually of 98 percent conductivily when annealed.
B. Aluminum conductors as acceplable as electrical grade aluminum,
Components shall be protected against deterioration due 1o local conditions. Any part of a copper
system that is exposed to direct action of chimney gases or other similar corrosive gases shal] be
protected. Aluminum components are net required to be protected.
Metals shall be used in combinrations that are galvanically compatible.
A. Copper components shall not be instalted directly on aluminum roofing, siding, or other aluminum
surfaces.
B. Aluminum lightning pratection components shall not be installed directly on copper roofing
material or other copper surfaces or below the run off of a copper surface,
C. Aluminum Conductors and components shall not be:
1) Embedded in concrete or masonry;
b) In direct contact with & surface coated with alkaline base paint; or
¢} Installed m wel locations, for example eave troughs or downspouts.
d) Installed in direct contact with earth
D. Components used for connection of aluminum down conductors to copper or copper-clad
grounding equipment shall provide separation between aluminum and copper materials. These
fittings may be 2 stainless steel sleeve with internal separation or other connector that provides
proper separaticn of aluminum and copper materials.
Unless otherwise indicated in this standard, an air terminal shall be provided for each part of a
structore that is likely to be damaged by lightning. Based on the individual design requirements of the
level of protection required.

10, Level 2 Air Terminals Installation Requirements

10.1

A

Early Streamer Emission Air Terminals

ESE Air Terminals shall be mounted at a height consist with the requirements of Section 9.4.2 or a
minimuim of 20" above all projections on the roof. See Figure 10.1.1 for sample mast mounting
details.

Figwr 10,11

A\ >
:‘_;‘4——- Early Streamer Emission Air &_ ‘__Barly Streamer Emission
I | Ferminal e Air Tenninal

L] | « Aluminaen Must 23°(7m)
=, % Aluminum mast 20' 0"{6m) wall pyount

1 Bonding Plate cable connecior H
Tarm
l‘#, _ Cable clamp eopper down contuctor o Roof
.+ Shoe basc mounted pedestsl

<&

" Sugport Coléar with 314
i Hxinless stoz] bolis

N Bonding Plats ¢abls
: & Gonneciar

Jd\ ! - Copper down Canductor
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&5 % Farly Seanser Emission Air Termingl
g
!

< 20 {6m) Telescopic Mas

Figure 10,1, continucd
L, = Early Streamer Emissinn Air
Tetminal

[ 4——— 75" {7.6ui) Telescopic Mas!

- / Roof

w— Down Conductor

162 ESE Air Terminals shall be provided in proper quantity and location based on the system design vnder
the Manufacturer’s Standard. See Figure 3.3.1 for Level 2. The recommended number and placement
of ait terminals is based on Heary Bros.” experience and its air terminals and the configuration of those
terminals have not been scientificalty proven or guaranteed to have 2 measurable zone of protection.
Consumers should be aware that the NFPA, in issuing its standard for lightning protection, NFPA 780,
states that the NFPA “does not independently test, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and standards.”

10.3 Conductors shall be securely fastened to roof or structure at intervals not exceeding 3'0F on center.

104 Additional ESE air terminals shall be provided in situations where stecples, cupolas, crosses, stacks,
chimneys, etc project above a protected roof area. This requirement applies to all projections which
could provide a potential upward streamer release. The addition air terminals shall be provided
regardless of whether or not the projection is within or outside the arca covered by the system design
under the Manufacturer's Standard. See Figure 10.2.1. The recommended number and placement of
air terminals {s based on Heary Bros.” experience and its air terminals and the configuration of those
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‘ terminals have not been scientifically proven or guaranteed to have 2 measurable zone of protection, ‘
Consumers should be aware that the NFPA, in issuing its standard for lightning protection, NFPA 780,

‘ states that the NFPA “does not independently fest, evaluate or verify the accuracy of any information
or the soundness of any judgment contained in its codes and siandards,” |

Figune 10.2.1

SP7211 -G11 General Comment

harizental or downward path to ground te avoid “U” and “V* {down and up) pockets.
10.6  No Bend of a conducior shall form an included angle of less than 90 degrees or have a radius of bend
less than 8 inches nor shall a conductor rise greater than 8”. However Conductors may rise ai a rate of \

10.5 ESE Air Terminals shall be provided with a minimum of two paths to gronnd. Cables shall maintain a ‘

Page: 35

35.png

37 per 12¥ of run. See Figure 10.5.1 and Figure 10,6.1

NOTE:  Theough roof, trouph wall and fee ype conmettors da not need o comply with this Pequiramet,

‘ Figure 110.6.1
7 D= Towl Distece of rise required.
A= 3" {max) Rise
‘ E B~ 17" {mx} Run
' C= 8" (nax)

Note; Ramp may be construciod of wood, metal, fibergbass, plastic, PUC e, provided the constroction s such
that it will be sesistant 1y jom nd rot. The cond shall be attached or suppon an Tamp as required in

27

Fieure 10.5.1
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i
TR R- Radius bend, & inches
e R ] (203 mm) minimom
A
| D0-degree minimum
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10.7  In situations where multiple aiv teriinals are required, the perimeter air tertninals shall be positicned so
that they are no more than 230° (70m) from the cutside edge of the building nor shall be ESE Air
Terminals be spaced more than 460" (140m) apart at any time. A cross run cable shall be provided at
intervals of 100" (305m) When building exceed 2007 (610m) in length in any direction. See Figure
10.8.1. The recommended number and placersent of air terminals is based solely on Heary Bros.” 30
years of experience and its air terminals and the configuration of those terminals have not been
scientifically proven or guaranteed to have a measurable zone of protection. Consumers should be
aware that the NFPA, in issuing its standard for lightning protection, NFP A 780, states that the NFPA,
"does not independently test, evaluate or verify the accuracy of any informatien or the soundness of any
Jjudgenent contained in its codes and standards.”™

108 BPown Conductors in situations where multiple ESE Air Terminals are required shall be spaced at
intervals no more than 500 {152m) apart around the perimeter of the structure.

Figute 10.8.1 St

e Ground Loop
T Should be
provided
A 2307 (70m) maximum
B= 4607 (140 m) maximm

C= 1080 (305m)

10.9 Bonding connectiens shall be made with main size conductor to all rebar, reinforcing rod, structural
steel, interior wall wire mesh, nylon mesh in smeco walls, etc., whether exposed or not, at the upper
and lower extremitics of each down conducior. Care shall be taken to assure that all rebar, reinforcing
rod, structural steel, interior wal! mesh, nylon mesh in stucco walls etc, whether exposed or not is
electrically continuous or made so. (See Fig. 10.9.1 and Fig 10.9.2).

Figure 101.9.] S Rebar mesh e,

CORKCT,

:;} Bonding Classp min 1 1/2°
i

. Main Size conductor
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il
11.1

11.2

12.

12.1
12.2

12.3

12.4.1
12.4.2
12.4.3

Fipure 10.9.2

Lighintng Protection Ground grid
4" (Typical of 2} Sec Seciion §

Esrly Streainer
Emissior: Air Tenminal
and Magt

ARk m p e g

0

L. ¥ RebarMesh simeural
Siezl Bonding Typical. Fer
Section 10.%

Level 2 Bonding Requirements

Roof tap air handling units, equipment, or other roof top squipment shall be bonded to the system
where the equipment is within 6° {1.8m) of a lightning protection conductor unless.

A, Inherently bonded to the lightning protection system.

Sanitary vents, roof drains, flashings, copings, cte located within 6° (1.8m) of a lightring protection
conductor, shall be bonded via secondary sized conductor to the lightning protection system.
Level 2 Grounding System Requirements

Down Conductors and Grounding
A minimum of two (1) down conductors shall be provided for each ESE Lightning Protection System.
In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 1.8,
A single down conduetor shall be permitted to be used where the length of run does not exceed 65
{19m).
If the horizontal length is greater than the vertical length, twe (2) down conductors shall be required
and separated a minimum of 10° {3m).
For lengths greater than 65° (19m) two conduciors shall be required.
For masts, a single down conductor only shall be required,
If electrically conductive, the mast shall be permitted to be used as the down conductor.
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125 Down Conductors avd other conductor where exposed to petential mechanical damage shall be
protected against such damage by means of PVC, Fiberglass conduit sleeve, or metal conduit. {Metal |
conduit may be used provided the upper and fower portions are bonded to the down conductor). At |
ground level the botiom 8° (2.4m) of exposed down conductor shal! be protected. See figure 12.4.1,
12.6  Down Conductors may be coursed within the construction of the building provided they are properly
protected. See Figure 12.4.2. ‘

Figure 12.4.1
-1 — ————  Main Size Pown cooductor
)
i [l PVC ur Othes Ground Geard ‘
i .
; -
L. c —— Growyd Rod Connertion
T |

34" x |0 Ground Rod (ovp. of 3) '

A= 10° (3 ra) Mindimvm [
B= 2" (0.6m} Minitum
= (. 3m) Mininuta ‘

Figure 12.4.2 —— Dawn Run Conductn

12.7 For masts that are electrically conductive then the mast shall be permitted to be used as a down ‘
condocior.
1271 If electrically continuous, structural steel shall be permitted to be usad as the down conductor.
128 Masonry Anchors used 10 secure the lightning protection components shell have a minimum ocutside
diameter of 4™ (6.4mm) and shall be set with care. Holes made to receive the body of the anchor shall
be of correet size, made with the proper tools aud made in brick, stone or other masonry unit.
Fasteners shall not be installed in mortar joints, When anchors are installed the fit shall be tight
against moisture, thus reducing the possibility of damage due to freezing.
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12.9

12.10

12,11

12.12

12.13

12.14

12.17

12.18

12,19

12.20

Comnector Filtings shall be used at all “end to end™, “tee” or “y* splices of lightning conductors. They
shall be atiached so as to withstand a pull test of 200 lbs. Fittings used For required connections shall
be of bolted, welded, or high compression type and bear the ARL Listing and UL Listing,
Conductors shall be fastened securely to the structure upon which they are placed at intervals not
exceeding 3 ft (1m). The fasteners, altached by nails, screws, bolts or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductor or of 2 material as resistant to
corrosion as that of the conductor. No combination of materials shall be used that forms an electrolytic
couple of such nature that, in the presence of moisture, corrosion is accelerated.
Ground Terminations: A study shall be conducied to engineer a grounding system 10 2 maximum of
10 ohms resistance in accordance with 1EEE fall of potential ANSVIEEE 141, Recommended Practice
Jor Electric Power Distribution for Industrial Power Plants, method. The components for the
grounding system shall be selected to be suitable for the soil conditions and the other side factors such
as cathodic protection.
Ground electrodes shall be of copper-bond steel in sufficient number as to achieve a 10-ohm maximum
resistance to ground, Grovnd electrodes shall be installed so that the top of the electrade is a minimum
1" (0.3m) below finished grade minimum and 2 (0.6m) away from the foundation wall. See Figure
1241
Ground Rod terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing, Clamps shall be suitable for direct burial.
Each down conductor shall terminate at a ground terminal system. A minimum of 3 ground terminals
shall be provided per dawn conducter Iacation, Configured either in a straight line or in delta
formation. Where the pround terminals are spaced a minimum of 10° (3m) apart. See Figures 12.4.1
and 12.4.2.
Ground terminals located under slabs or in crawl spaces shall be instalied as near as practicable (o the
outside penimeter of the structure.
Electrical system grounding elecirodes shall not be used in lieu of lightning ground rods. This
provision shall not prehibit the required bonding together of grounding electrodes of different systems.

NOTE 1: For further information, see NFPA 70 Nationzl Electric Code, which contains detailed
information on the grounding of eleetrical systems.

Ground ring/loop electrode encircling the structure should be provided and in direct contact with the
earth at a depth of not less than 2 ft. The ground ring conductor shall be sized at a minimurm of that of
the main sized conductor.

Common Grounding. All grounding media in or on a structure shafl be interconnected to provide a
common ground potential. This shall include lightning protection, eleciric service, telephone and
antenna system grounds as well as underground metallic piping systems. Such piping systems ipclude
water service, well casings located within 25ft (7.6m) of the structure, underground conduits ( not
already bonded) etc. Main size lightning conductors shall be used for interconnecting these grounding
systems to the lightning protection sysiem.

Common Ground Bonding. 1f electric, telephone or other systems are bonded to metallic water pipe;
only on connection from the lightning protection system to the water pipe system is hecessary,
provided that the water pipe is electrically continuous between all systems, In sitvations where there
are separate services for domestic and fire water entering the building both systems shall be bonded to
the lightning protection grounding system. This may be accomplished via direct connection or through
the ground loop system.

if the horizontal length is greater than the ventical length, two down conductors shall be required and
separated a minimum of 10° (3m).

(a) Foriengths greater than 65" (19m) two conductors shall be required.

{b} For masts, a single down conductor only shall be required.
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13.
131

13.2

13.3

134

13.5

136

137

{c) If electricafly conductive, the masi shall be permitted to he used as the down conductor.

Level 2 Siructural Steel Systems

General. The steel framework of a structure shall be permitted to be vtilized as the main conductor of
a lightning protection system if it is eleetrically continuous or is made electrically continuous.

Steel Structure Terminals. Ground terminals shall be connected to approximately every other steel
column around the perimeter of the structure at intervals averaging not more than 60 ft (18m).
Connections shall be made near the base of the column, with a surface contact area not less than 8 sq
inches (5200mm®) or by exothermic welding. Bonding plates shall have bolt pressure cable connestors
and shall be bolted securely to the structural steel framework s0 as to maintain electrical comtinuity.
Connections to Framework, Conductors shalt be connected to cleaned areas of the structural steel
framework by the bonding of plates having a surface contact area of not less than & sq inches
{5200mm®). The area of attachment shall be free of paint, grease oil and debris.

Early Streamer Emission Air Terminals shall be permitted 10 be bonded directly to structural, by means
of direct attachment through mast or by use of two interconnection wires routed through roof and
bonded at the top of the structural steel in the manner described in Section 13.3.

Metal Bodies. Certain metal bodies located outside or inside the structure contribute to lightning
hazards becanse they are grovnded or assist in providing a path to ground for lightning currents. Such
metal bodies shali be bonded to the lightning protection system in accordance with Section 11,
Concealment in Steel Reinforced Concrete. Conductors or other components of the lightning
protection system concealed in stee] reinforced concrete units shalf be connected to the reinforcing
steel. Concealed down conductors shall be connected 1o vertical reinforcing steel. Roof conductors or
other concealed horizontal conductor runs shall be connected to reinforcing steel and structural steel at
intervals not exceeding 60ft (18m} and at all corners. See Section 10.9.
Down Conductors coursed on or in reinforced concrete columns or on structural steel columns shall be
connected to the reinforcing steel and/or structural steel member at its upper and lower extremities. In
the case of long vertical members an additional conrection shall be made at intervals not exceeding
200 ft (60m). Such connections shall be made using listed clamps or listed bonding plates or by
exothermic welding. The use of PVC conduit or other non-metallic chase does not negate the need for
the interconnections,
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LEVEL 3

MANUFACTURER’S INSTALLATION
STANDARD

FOR
EARLY STREAMER EMISSION
LIGHTNING PROTECTION SYSTEMS
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14,  Level3 General Installation Requirements

14.1 An ESE lightning protection system installation consists of the foilowing interconnected parts see
figure 14.1.1.

One or more ESE air terminals.

Mast and mounting systems — as required based on level of protection.

Ground system — Single grid to loop conductor system,

Equipotential Bonding.

Transient Voltage Surge Suppression,

LI

Figure 14.1.1

ESE Afr Teruninal

Mfast amd Mounting Sysiem

R ‘ - ( Goound System
if f -
oo o
AT . /
£
I,
7

14.2 The number of ESE air tenmninals will depend on the system design under the Manufacturer’s Standard
based on the area as indicated in Figure 3.5.1 for Level 3 Systems. The recommended number and
placement of air terminals is based solely on Heary Bros.” 30 years of experience and its air terminals
and the configuration of thosc terminals have not been scientifically proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing its standard for
lightning protection, NFPA 780, states that the NFPA, “does not independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contained in its codes and
standards.”

143 Components Tables Figure 14.3.1 and Figure 14.3.2 provide minimum sizes and weights for use in
ESE lightning protection system installation.
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14.4

14.5

14,5.1

14.5.2

14,5.3

14.5.5

Figure 14.3.1 _
;7}11& ofeanductor | Mininvum [ Coppur Standand’ | Alomimmm
| | Dlametey Muirdc __| Standard? Mciric
| ESE Air Terminat | 12 ¥2.7mm | 3277 127 fm 1202 mm |
| Main Conducior | Min Size each '
| Cahto sirami 16AWE 14AWG
( Weight Per Length | 1900bs 210004 or 1101bs?1 OBGY
1 Cross Sectional 278 gim 164 gim
| eren GEFDD CM ¢ 08600 Chi!
1 B 35 mm 27 S0 mn*
|
| Ground Terminals | Ground Rod /| 5% =& (Ibmm= | A
[ Gronnd Plate 2500mm) 18" x
T8"x 20 gaupc
l {4b0mm x
| 480mm) pure:
Copper plate
minimm of 2
| coniact peints cach
i & s inch contact
o k1] p]ﬂc
ligure 14.3.2 Early Streamey Esnission Alr Terminal
A=]27 e B e
(3Q0mm)
B=o" ,ﬂ_\ ! lf
(230mm) (' v
[ o A

ESE Air Terminals shall be sufficiently rigid to withstand mechanical damage. They shajl be
constructed of aluminum, copper, copper alloy, or stainless steel. The main conductive parts of the
ESE air terminal shall have the minimum dimensions in accordance with Figures 14.3.1 and Figure
14.3.2,
ESE Air Temminals Installation: Air terminals and their supports shall be mounted in such a way as to
withstand the lightning currents, electromotive force, corrosion and effects of weather, heat, lmidity,
snow and wind.
Where an air termingls or mast is snpported by conductive guys, the guys shail be connected from their
points of anchorage to the closest down conductor(s) by a conducior equivalen! in size to that of the
down conductor{s).
The tip of any ESE air teminal shali not be less than 7° {2.1m) above the protected structures,
including antennas, cooling towers, tanks, roof and masts,
The ESE air terminals shall be mounted on stractures such as flagpole, the top of pylons, light
standards or on dedicated supports for structures at certain facilities, such as sporis facilities and
stadium, golf courses, public parks, camping sites and racetracks. The ESE unit shall still be mounted
at an elevation as indicated in Section 14.5.2
Storage areas for flammable and combustible liquids or flammable gases. Structures containing these
materials shall be grounded, but grounding alone does nat constitute sufficient protection against
atmospheric discharges.
Elccirical Surge Suppression devices shall be internally redundant and modular, in both surge
suppression elemems and fusing in construction for ease of field reparability. Manufacturers shall
warranty the modules and fuse for the lifetime of the unit, with a minimum 10-year full unit warranty,
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14.6

I3.
15.1

15.1.1

15.2

Units shall be mounted as to minimize inductance installation. (Le. As close to equipment 1o be
protected or by use of documented low inductance cabling),
NOTE 1 Elecrical systems and utilization equipment within the structure may requive further surge
suppression. Such prorection is not part of this standard. NFPA 70, National Electric Code and
ANSHIEEE C62.41-1991 2 Edition, shall consulted for further information and installation
requirements.
NOTE 2: Dustrations shown in this standard are thosec of Heary Brothers Lightning Protection Co.,
Tuc. (HBLP) and its division Lightning Preventor of America (LP4). HBLP and LPA do not
Manufaciure oF Warranty surge protfection devices, Warranties required of this standard shali be the
responsibility of the surge protection device manufacturer.
General. In determining the necessity of bonding a metal body to a lightning protection systens, the
following factors shall be considered:
Bonding is required only if there is a likely to be a side flash between the lightning protection systemn
and other grounding medium.
The influence of a non-grounded metal body, such as metal window frame in a non-conductive
medium, is limited to its effectiveness as a shert circuit conductor ifa side flash cegurs therefore, does
not necessarily require bonding to the lightning protection system.
Bonding distance requirements depend on the technical evalation of the number of down conductors
and their location, the interconnection of other grounded systems, the proximity of prounded metal
bodies to the down conductors and the flashover medium, (Air or solid materials).
Metal bodies located in a steel frame structure shall be permitted to be inherently bonded through
construction and further bonding shall not be required.
Metal antenna masts or supports located on a protected structure shall be bonded to the lighming
protection system vsing main size conductors and listed fittings, The height of the air terminal shall
still maintain the minimum projection zbove these objects as specified in section 14.5.2 and the object
shall be bondzd to the lightning protection system by means of main sized conductor.
Level 3 Components

A lightning protection systein shall be made of components that are resistant 1o corrosion or shall be
acceptably protected against corrosion. The following materials are acceptable:
Copper of the grade required for commercial electrical work. Ora coppet alloy with similar
characteristics. Usually of 98 percent conductivity when annealed,
Aluminom conductors as acceptable as electrical grade aluminum.
Components shall be protected against deterioration due to local conditions. Any part of a copper
system that is exposed to direct aclion of chimney gases or other similar corrosive gases shall be
protected. Aluminum composnents are not required to be protected.
Metals shall be used in combinations that are galvanicaliy compatible.
A. Copper components shall not be installed directly on atyminum roofing, siding, or other
aluminum,
B.  Aluminum lightning protection compenents shall not be installed directly on copper roofing
material or other copper surfaces or below the run off of a copper surface.
C. Aluminym conductors and components shall not he embedded in concrete of masonry;
2) In direct contact with a surface coated with atkaline base paint; or installed in wet locations,
for example eave troughs or downspouts.
b) Installed in direct contact with earth,
c} Components used for cannection of aluminum down conductars to capper or copper-bond
grounding equipment shall provide separation between aluminum and copper materials.
These fitting may be a stainless steel sleeve with internal separation or other connector that
provides proper separation of aluminum and copper materials,
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Figwes 16.1,1

14.3.2 or

Dimensians

‘ 5S¢z Figme

5B" x 6°(1.8m)
base.

Ssddlel ridge ﬂ

| Figure 16.1.) (Continucd)

Vertien! mount

Afumirzm
Conductor per
Figure 143.1

—

‘ Alueiim Mast i

(

1521  Unless otherwise indicated in this standard, an air terminals shall be provided for each part of a
| structure that is likely to be damaged by lightning. Based on the individual design requirements of the

‘ 16,  Level3  Air Terminal Installation Requirements
16,1 Early Streamet Emission Air Terminals
16.1.1 ESE Air Terminals shal]l be mounted at a hsight consistent with the reguirements of Section 14.5.2 ora
minimum of 7° (2.1m) abave all projections on the roof. See Figure 16.1.1 for sample mast mounting
details and figure 16.1.2 for installation diagrani.

By
§

- Tripad supnont brace properly

/N fastened o rool

Alominum Condindor per Figure 14.3.1

+— 58" x6(1.8m)
Alurmingm Mase
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Figure t6.1.2

ess— Hoof Mounted ESE

See Section 14.4.2
A 3 for proper st
13 height
A ———————— Down Condustor

Sor Section |7 for
requirinints

|

£ e Grounding Sysem Sec
1. > e Seztian 17 for pxpuivernemny

16.1.2  ESE Air Terminals shail be provided in proper quantity and location based on the systems design under
the Manufacturers Standard. See Figure 3.5.1 and for Level 3 Systems. The recommended number
and placement of air terminals is based on Heary Bros.” experience and its air terminals and the
configuration of those terminals have not been scientificaily proven or guaranteed to have a
measurable zone of protection. Consumers should be aware that the NFPA, in issuing it standard for
lightning protection, NFT'A 780, states that the NFPA, “does nat independently test, evaluate or verify
the accuracy of any information or the soundness of any judgment contzined in jts codes and
standards.”

16.1.3  Conductors shall be securely fastened to roof or structure at intervals not exceeding 3° (1m) on center.

16.1.4  The ESE Air Terminals shalt be provided with a minimum of one path to ground. {See Section 17 for
additiona) requirements) Cables shall maintain a horizontal or downward path te ground to aveid “U"
and “V*” (down and up) pockets. Ses Figure 16.1.4

16.1.5  No bend of 2 conductor shall form an included angle of less than 90 degrees or have a radius of bend
less than 8 inches nor shall a conductor rise greater than 8. However Conductors may raise a raie of
3" per 12" of run. See Figure 16.1.3 and Fipure 16.1.4

Figure 16.1.3
.._i:’.’ \\. +
i E
T |
~ =

0-cdepree minintinn
NOTE:  Tirough roof, tivrongh wall and fee tupe conmeciars do ot need 0 ommply witl this requivement.

= Radius bend, § inches
(263 mm) minimum
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16.1.6

i6.1.7

16.1.8

16.2
16.2.1

16.2.2

17.
17.1

Fipure 16.1.4
. __=:‘__:_-r;==~"“;:"' == I._i’_ D~ Total Distance of ris¢ roguired,
i . | A= 37 (mex} Biwe
e EET » = B- 12*(max) Ran
o T #7¢ .,;F; : C= ¢ fpmax)
mmﬂmmmmmimcﬁ.i = i -
——=
Down Contugter  s—u—manspe I il |
T
L

Note: Ramp may be consruced o vwoud, metal, fiberghass, plastie, PFC cie, pravidod the comstruction it snch
That It will be resistart 10 corrosion and rer. The condwcior shall bo eftached or SERpaXt b roshp s regwired in
Seerion Fi.l.3.

In situations where multiple air terminals are required, air terminals shall be positioned so that they are
no mere than 150° (45m) from the outside edge of the building nor shall they be more than 30 (90m)
apart. The recommended number and placement of air terminals is based on Heary Bros.’ experience
and its air terminals and the configuration of those terminals have not been scientifically proven or
gusranteed to have a measurable zone of protection. Consumers shauld be aware that the NFEA, in
issuing its standard for lighining protection, NFPA 780, siates that the NFPA “does not independently
test, evaluate or verify the accuracy of any information or the soundness of any Judgment contzined in
its codes and standards.”™

Down Conductors in situations where multiple ESE Air Tesminals are required shall be instafled in
accordance with Section 17.

Bonding connections shall be made to all rebar, reinforcing rod, structural steel ete. at the upper on
lower extremities of the down conductor, See Figure 16.18.

Figure 16.18

'] - Bonding Clamp min 1 12"
Hg.i H conilact.

. >
%ﬁ { Main Size conductor
T

U S

‘J._ -~ Rebar! mosh cte.

Roof Top Bonding Requirements;

Reof top air handling units, equipment, or other roof top equipment shall be bonded to the system
where the equipment is within 6 (}.8m) of a lightning protection conducior unless the equipment is
inherently connected to the ground system through direct bond or commeon bond.

Sanitary vents, roof drains, flashings, gutters, copings etc. Located within 6’ (1.8m) of the lightning
protection system, shall be bonded via a secondary sized conductor to the system unless the equipment
is inherently bonded to the lightning protection system.

Level 3 Grounding System Requirements

A minimum of twe (2) down conductors shall be provided for each ESE Lightning Protection System,
In cases where multiple ESE Air Terminals are used then additional down conductors shall be
provided in accordance with Section 16,1.7.

A single down conductor shall be permitted to be used where the iength of run does not sxceed 658
(19m).
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17.3 If the horizonta] length is greater than the vertical length, two down conducters shall be required and
separated a minimum of 107 (3m).

17.4 For lengths greater than 65° (19m} two conductors shall be required,

17.5  Formasts, a single down conductor enly shall be required.

176 Ifelectrically conductive, the mast shall be permiited to be used as the down conductor.

17.7 Down Conductors and other conductor where exposed to potential mechanical damage shali be
protecied against such damage by means of PVC, fiberglass conduit slceve, or metal conduit. (Metal
conduit may be used provided the upper and lower portions are bonded to the down conductor). Al
ground level the bottom 8" (2.4m) of exposed down conductor shall be protected. See Figure 17.8.1

17.8  Down Conductors may be coursed within the consiruction of the building provided they are properly
protected, See Figure 17.8.3.

Figure 17.8.1

Main Size Down conductor

— PYC or Gaber Ground Guard

1

G————————  Ground Hod Compection

——————— $E™ x §" Groumd Heyd (v 06 3)
A= (3 m) Mintmum
B= 2" (0.613) Minirnum
C= 1" {0.3in) Minknum
Fipure 17.8.3 __— Trovm Run Condutor

Ruof with Praper Elashizg

o 1 FVC Cenduit Minimum

19.%  For masts that are electrically conductive then the mast shall be permitted to be used as a down
conducior.

1710 H electrically continuous, structural steel shall be permitted to be nsed as the down conductor.
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17.11

17.12

17.13

17.14

17.15

17.16

17.17

17.18

17.19

17.20

17.21

Masonry Anchers used to secure the lightning protection components shall have a minimum outside
diameter of ! in. (6.4mm) and shall be set with care. Holes made to receive the body of the anchor
shall be of correct size, made with the proper tools and made in brick, stone or other MASOALY unit.
Fasteners shall not be installed in mortar joints. When anchors are installed, the fit shalt be tight
against moisture, thus reducing the possibility of damage due to freezing.
Connector Fittings shall be nsed at all “end fo end™, “tee”, or “y” splices of lightning conductors. They
shall be attached so as to withstand a pull test of 200 Ib. Fittings used for required conticctions shall be
of bolted, welded or high compression type and bear the ARL Listing and UL Listing.
Conduetors shall be fastened seenrely to the structure upon which they are placed at intervals not
exceeding 3 ft {(Im). The fasteners, attached by nails, screws, bolls or adhesives as necessary, shall not
be subject to breakage and shall be of the same material as the conductor or of a material as resistant to
corrasion as that of the conductor, No combination of components shall be used that forms an
electrolytic couple of such nature that in the presence of moisture, corrosion is accelerated.
Ground Terminations: A study shall be conducted to engineer a grounding system 0 8 maximum of 25
ohms resistance in accordance with IEEE fall of potential ANSVIEEE 141, Recommended Practice jor
Electric Power Disiribution for Industrial Power Plants, method. The components for the grounding
system shall be selected to be suitable for the seil conditions and the other side factors such as cathodic
protection.
Ground electrodes shall be of copper-bond steel or copper plate in sufficient number as to achieve a 25
ohm maximum resistance to greund. Ground electrodes shall be installed so that the top of the
electrode is a minimum 1 {0.3m) below finished grade minimum and 2° (0.6m) away from the
foundation wall. See Figure 17.8.1.
Ground Rod Terminations. The down conductor shall be attached to the ground rod by mechanical
clamp, exothermic welding or brazing. Clamps shall be suitable for direct buriat.
Each down conductor shall terminate at a ground terminal system, A minimum of 3 ground terminals
shali be provided per down conductor location. Configures in a straight line, Where the ground
terminals are spaced a minimum of §° (3m) apart. See Figure 17.8.1.
Ground terminals located under slabs or in crawl spaces shall be installed as near as praciicable to the
outside perimeter of the structure,
Electrical system grounding electrodes shall not be used in leu of lightning ground rods. This
provision shall not prohibit the reguired bonding together of grounding electrodes of different systens.
NOTE 1: For further information, see NFFPA 70National Eleciric Code, which contains detailed
infarmation on the grounding of electrical systems.
Common Grounding, All grounding media in or on a structure shall be interconnected 10 provide a
common ground potential. This shall include lightning protection, electric service, telephone and
anicnna system grounds as well as underground metallic piping systems. Such piping systems include
water service, well casings located within 25 fi {7.6m) of the structure, underground conduits (not
already bonded) etc. Main size lighting conductors shall be used for interconnecting these grounding
systems to the lightning protection system.
Common Ground Bonding. If electric, telephone or other systems are bonded to metallic water pipe;
only one connection from the lightning protection system to the water pipe systerm is necessary,
provided that the water pipe is electrically continuous between all systems. In situations where there
are separate services for domestic and fire water entering the building both systems shall be bonded to
the lightning protection gronnding system. This may be accomplished via direct connection or through
the ground loop system.
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18.
18.1

18.2

18.3

18.4

Level 3  Structural Steel Systems
General. The steel framework of a structure shall be permitted to be utilized as the main conductor of
a lighining protection system if it is electrically continuous or is made electrically continuous.
Steel Structure Terminals. Ground terminals shall be connerted to approximately every other steel
column around the perimeter of the structure at intervals averaging not more than 60f (18m).
Connections shall be made near the base of the celumn, with a surface contact area not less than B 5q
inches (5200mm?) or by exothermic welding. Bonding piates shall have bolt pressure cable connectors
and shall be bolted securely 10 the structural sieel framework so as to maintain electrical continuity.
Connections to Framework. Conductors shail be connected 1o cleaned areas of the structural steel
framework by the bonding of plates having a surface contact area of not less than § sq inches
(5200mm?). The area of attachment shall be free of paint, grease, oil, and debns.
Early Streamer Emission Air Terminals shall be permitted to be bonded directly to structural, by means
of direct attachment through mast or by use of two interconnection wires routed through roof and
bonded at the top of the structural steel in 1he manner described in Section 18,3,
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April 29%, 2019

Heary Bros Lightning Protection Co Inc
11291 Moore Rd
Springville, NY 14141

To Whom It May Concern:

During the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., we have found your commitment to developing gquality products
for your customers as paramount. Included In that commitment would be the
successful Hine of the Early Streamer Lightning Protection Equipment.

Your dedication has allowed us to establish a8 comprehensive and cost-effective
insurance program for your compenles. Because of your dedication, we have been
able to secure 11 million dollars of Liability imits. This includes coverage for damage
from direct lightning strikes to the structure of any bulldings. Please see enclosed
America Certificate of Guarantee as addittonal evidence.

In addition, claims activity has been negliglble and we, s your broket, the The
Travelers Insurance Campany, as your carrier, appreciste your attention to
workplace safety and products liabitity quality control efforts. In today’s highly
comnpetitive world, this [s critical.

Without a doubt, your company was built around a commitment to give customers
the products they need and confidence in our ability to meet cr exceed expectations.
We encourage veour efforts and with you continued success.

Sincerely,

‘imothy M. Wroblewskl
Vice Presldent

TW/lam

P;F;any & Casuailty - Employee Benefits «+ Personal Risk - Retirement Consulting
The USI CNE Advantage®
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I EIRST

[\ NIAGARA

April 24, 2015

Heary Bros Lightning Protection Co Inc
11291 Moore Rd
Springville, NY 14141

To Whom It May Concern:

Buring the many years we have done business with Heary Brothers Lightning
Protection Co. Inc., we have found your commitment to developlng quality
praducts for your customers as paramount. Included in that commitment
would be the successful line of the Early Streamer Lightning Protection
Equipment.

Your dedication has allowed us to establish a comprehensive and cost-
effective insurance program for your companies. Because of your dedication,
we have been able te secure 11 million dollars of Liability limits., This
inctudes coverage for damage from direct fightning strikes to the structure of
any buiidings, Please see endosed America Certificate of Guarantee as
additional evidence,

In addition, claims activity has been negligible and we, as your broker, the
The Travelers Insurance Company, as your carrier, appreciate your attention
to workplace safety and products liability quallty control efforts, In today's
highly competitive world, this is critical,

Without & doubt, your company was built around a commitment to give
customers the products they need and confidence in our ability to meet or

exceed expectations. We encourage your efforts and with you continued
success,

Sincerellz_g 8 -

ez ,/ i
T m e /? i /y%%{fv’ )

/

7 Timothy M, Wroblewski

Vice President

Tw/lam

Firel Niagara Risk Management, Inc.
720 txchange Stiecl, Suite 900 « Buffalo, MY 14210
Phone: 716-819-5500 « Tol! free: 800-854-9171 » fax: 710-810-5140
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SP7211 -G11 General Comment

Preventor System Installations In Florida

ProjectName

7000 Williams Island Building

Florida Hospital Altamonte Office
Tumner Agricufture Center and
Extension Office
Marriott - Aventura Hotel
Alliant Food Service
Boca Musenm
Boca Raton Condos
Caterpillar C-2 Expansion
Sears Store Glades Road
TAG (The Answer Group) Main
Building
TAG Main Building East
Emissions Building
The Polo Club of Boca Raton
Bealls Corp Headquarters
Paul Azinger Residence

St. Stephens School

Tara Preserve Golf Clubhouse

:['uwday, Apﬁm,ﬁﬂ

~ Address ) -

City

Adventura

State_
FL

Altamonte Springs  PL

Arcadia

Aventura

Boca Raton

Boca Raton

Boca Raton

Boca Raton

Boca Raton

Boca Raton

Boca Raton

Baca Raton

Bradenton

Bradenton

Bradenion

Bradenton

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

L

~ Pagel of17
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L) el RS Address =~ City __State
Suntree Elementary and Chiller Brevard Co FL
Building

Florida Welcome Center Campbelton FL
Advanced Eiastomers Cantonetment FL
Cape Canaveral AF Station Patrick Cape Canaveral FL
AFRB Cape Arrays

Cape Canaveral Station Patrick Air Force Ba Cape Canaveral FL
Satellite Assembly Bldg Cape Cape Canaveral FL
Canaveral

Kreiseder Residence Casey Key FL
Silverstein Residence Casey Key FL
Florida Hospital Celebration FL
Clyde Dyal Water Treatment Plant Christmas FL
Citrus Springs Utilities 1360 N. Citrus Spri Citrus Springs FL
Baystreet Plaza @ International Clearwater FL
Mall

Capitol One Phase [V Clearwater FL
Catile Tower Clearwater FL
Church of Scientology Sandcastle Clearwaler FL
Addition

Crescent Beach Club Clearwater FL
Crescent Beach Club Clearwater FL
General Services Bldg Clearwater EFL
Tuesday, Aprit 08, 2003 - o o o Page2 of 17
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ProjectName

Pineltas County Utilitie.s

Ruth Eckerd Hall

Rath Eckerd Hall - CEP Addition
8t. Cecelia Intraparochial School
The Sirata Beach Resort

The Tides(@ Feather Sound
Werthington Square Apartments
City of Caconut Creek - Council
Building

City of Coconut Creek - Motor
Pool Building

Coconut Creck Public Safety
Sabal Pines - Ball Field #2

Sabal Pines - Elementary School
Sabal Pines - Hockey Rink

‘Sabal Pines - Maintenance Facility
Sabal Pines - Pines Pavilion

Sabal Pines - Soccer Field #1

Bodv of Christ Family Life Center

e

 City
Clearwater

Clearwater
Clearwater
Clearwater
Clearwater
Clearwater
Clearwater
Coconut Creek
Coconut Creck
Coconut Creek
Cooonut Creck
Coconut Creek
Coconut Creek
Coconut Creek
Coconut Creek
Coconut Creek

College

Stone/Bag Paper Container Facility Hwy 29 & Becks La Contonement

e e ———— e o

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

Tuesdey, April 08,2003

Paged w17
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]’rnject_l*_lame o Adgr_i_ss I =(3ty R _Smt_e‘
Alahamra Tower Caral Gables FL
The Alhambra Hotel/Office 50 Alhambra Circle Coral Gables FL
University of Miami Intra Mural Coral Gabies FL
Fields
Sheik Island Horse Farm Dade City FL
BCC Building 27/ New Child Davie FL
Develop. CTR
BCC Student Services Building Davie FL
Nova Southeastern College Parking Davie FL
Garage
Phil Smith Toyota Davie FL
Roliing Hills Golf and Country Club Davie FL
Daytona Auto Dealers Exchange Daytona Beach FL
Daytonz Marriott Hotel 100 N Atlantic Ave Daytona Beach FL
Desrfield Beach Grand Hilton 100 Fairway Drive  Deerficld Beach FL.
Granada Royale Hotel 902 8. E. 20th Ave. Deerfield Beach FL
Deltona Lake Track "A" Diamond Street Desitona FL
Deltona WWTP Saxton & Agatha  Deltona FL
Deltona WWTP Lombardy Cir Deltona FL
Deltona WWTP Cortland Blvd Deliona FL
Deltona WWTP Fisher Drive Deltona FL
Tuesday, Aprl 08, 2003 - I Papged of17
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2020 Triennial

Le ] N
Well # 2 & High Service Pump

Silver Beach Condominium
Guardign Angel School

Our Lady of Lourdes

Burdines Dept. Store

Marziott - Ft Pierce Travel Plaza
Granada Rovale Hotel

Riverside Flotel

MeGregor Point Hotel

Raymond Building Products
Raymond Building Supply Rack

Storage
Raymond Building Supply

Warchouse Building

Paim Court Yacht Club

Holy Faith Church

Main Library

Nordstrom Distribution Center

UF Hatel and Conference Center

Union Sirect Station

Tuesday, April 08, 2003

Add Fess ) City

Unit 21 Sag?nofé D; - ng;-l; 7
Destin Beach
Dunedin
Dunedin
Fort Lauderdale
Florida Turnpike Mi Ft Pierce
1101 8.E. 17th Stree Ft. Lauderdale
Ft. Lauderdale
Ft. Myers
Ft. Myers
FT. Myers
FT. Myers
Ft, Walton Beach
700 N.W_39th Roa Gainesville
on SR-26 Across fro Gainesville
Gainesville
Gainesville

Gainesville

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

Page 5 of 17
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ProjectName Address City State
kJack Sawyer - o 608 Fair;(EE;e JG-u_lfBre_ezT o FL l
Pglmento General Haspital W, 20th & W. 68th Hialeah FL
Aqua Penn Water Co. High Springs FL
City of Holmes Beach Baseball 5901 Marina Drive Iolmes Beach FL
Field
North Lake Elementary Indian River FL
Schastian Highlands WTP 1001 Prineville Roa Indian River City  FL
Richard Herrmann Tl Residence 405 15th Ave Indian Rocks Beach FL
Florida Power/Light Co Martin State Road 710 Indiantown FL
Combined Cycle # 3,4
Martin Plant Combined Cycle 3 & 4 Indiantown FL
Allbritton Communications 7025 AC Skinner Pk Jacksonville FL
Berkman Plaza Jacksonville FL
Cathedral Terrace Jacksonville FL
Cathedral Towers Jacksonville FL
Cathedral Townhouses Jacksonvills FL
Cypress Village Apartments 4600 Middleton Par  Jacksonville FL
Sears Logistics Center Jacksonville FL
The Pointe Tpiter FL
The Phoenix @ Peachtree Kennesaw FL
Tucsday, Aprit 08, 2003 N Page 5 of 17
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US Post Office - Land O Lakes

Centra] Cathelic High Schoal

Citens Co. Landfill

St. Stalastic Church

FDOY District 5

Lehigh Post Office

Ben Price Residence

James Gradner Residence

Tuesday, April 08, 2003

S rafectam R Address
Dolphin Hotel - Epcot Center 1500 Epcot Resort
Dolphin/Swan Hotel Causeway & 1500 Epcot Resort
Grotto

Royal Plaza Hote! 1905 Preview Blvd
Swan Hotel - Epcat Center 1500 Epcot Resort
Westgate Lakes Sales Center

Columbiz Comrestionz! Institution

Marriott - Lake Worth Travel Plaza Florida Turnpiks Mi
Publix Deli Plant PO Box 407

RMC Ewsli Corp

FCCT Insurance Group

City

Lake Buena Vista
Lake Buena Vista
Lake Buena Vista
Lake Buena Vista
Lake City

Lake Worth
Lakeland
Lakeland
Lakewood Ranch
Land O Lakes
Lecanto

Lecanto

Lecanto
Leesburg

Lehigh

Gulf of Mexico Driv Longboat Key

Longboat Key

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

Page Tof 17
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ProjectName Address

City

Sea Place Condominium Complex 1945 Gulf of I;Iexic
M1 & M2

Wagner Residence 5940 Gulf of Mexic
Albert Whitted Expansion

Lowsell Correctional Institution

St. Timothy's Catholic Church

Marco Fsland Pump Station RTE 951

South Fork High School

Brevard Educationsl Facility

Eau Gallie High School

Gymnasiom & Auditorinm
Brickell Station Towers 30 S.W. 8th Street
Doral Concourse

La Tour Condo

Lincoln Financial Center 701 Brickell Ave,
Marriott - Snapper Creek Travel Florida Tumpike Mi
Plaza

Metropolitan Sun Bank 777 Brickelt Ave
Porta Vita

Pro-Player Stadium

Sienna

Tuesday, Aprit 08, 2003

Longﬁoat Key
Longboat Key
Longwood
Lowells

Lutz

Marco Island
Martin Co.,
Melborme
Melborne
Mizami

Migami

Miami
Miami

Miami

Miami

FL

FL

FL

FL

FL

FL

FL

FL

FL

© PageBofl7
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ProjectMame
Softel Hotel

Telemundo Networf
Tequesta Condominium
Three Tequesta Point

University of Mizami Hecht Athletic
Center

University of Miami Knight
Baseball Stadium & Foot
University of Miami Schiff Tennis
Ctr & Hecht Ath

Loews Hotel & Convention Center

Portofine Tower

Sandy Park Health Care Center
US Naval Air Station Bldg 1406 &
1424

Mulberry Post Office

North Port St. Lucie WTP

Collier Residence

Gerry Residence

HorseCreek Properties Collier

Equestrian Facility

Horsecreek Properties Collier
Equestrian Facility

Naples Cay Seapointe Condo

Tuesday, April 08, 2003

 Address City

5800 Blue Lagoon Miami
Miami

808 Bricknell Key D Miami
Miami

Miami

Miami

Miami

Miami Beach

Miami Beach

Miami Beach

Whiting Field South Miiton

Mulberry

Gulf Port Terrace N, Port St. Lucie

Naples
3400 Gordon Drive  Naples
Maples
Daniels Road Naples

10 Seagate Drive  Naples

. State
Fl

FL
FL
FL
FL
FL
FL

FL

FL
FL
FL

FL

FL
FL
FL

FL
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®

S

(V]

5

o ProjectNawe _ Address  Gity _ State

(“:D Royal Peinciana Country Club Goodlette Rd Naples FL

E The Savoy Condo 4041 Guif Shore Blv Naples FL

»
Blazer Rasidence Navarre FL
Caribbean Resort Condo Navarre Beach FL
The Fountaians Condominium New Smyroa Beach FL
Implant Innovations Ine. North Palm Beack  FL
King Plastics Inc. North Port FL
Bishop Larkin Pastoral Center 9th Avenue North St. Petersburg FL
Lowell Correctional Facility Water Ocala FL
Tower
Marion Oaks Water TRT Plant 14170 8.W. 39th Av QOecala FL
Marriott - Turkey Travel Plaza Florida Tumpike Mi Ocee FL
Marriott - Ft Drum Travel Plaza Florida Turnpike Mi Okeechobee FL
BIC Manufacturing Plant{IiT) Oldsmar FL
Myerlake
Florida Hospital East Orlando Orlando FL
Florida Hospital Orlando Orlando FL
Martin Marietta Conflow Area Site  Kirtland Road Orlando FL
Orlando Utilities Commission Orlando FL
Power Plant
St. Johns Rive Water Management Palatka FL
Tuesday, April 08, 2003 T T N Pags L0 of 17
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Gt
St. Johns River Waste Manapement
District Office

SWA Tipping Floor Building

Addre.v:s

The Diplomat Hotel - Main Building

SWA West Ceniral Tipping Floor

George Young United Methodist

Church

St Murk Village Rie 19
William E. Dynn Water

Reclamaiion Facilily

Riviera Dunes Marina

5t. Andrews Condo

Hidden Dunes Condominium

Lunddmark Hotiday Beach Resorl

Thomas Drive

The Summii Resort

Camp-O-Pines Pensacola Christian

College
Ellyson Indusicial Park Ellyson Field Prog
Gelman Sciences B780 Fiy Road

Georpe Estes Restdence

Girls Parlang Garage -Pensacola
Chrisiian College

H-6 Acadenic Building

Tussday, Aprit 48, 2003

Palm Beach

Palm Beach

Pulm Beuch Co

Palm Harbor

Palm Hurbor

Palm Harbor

Paimetto

Panama City

Panama City Beach

Punuma Ciiy Beach

Panama City Beach

Pensacola

Pensacola

Pensacoia

Pensacola

Pensacola

Pensacoia

State
FL

FL

FL

FL

FL

FL

FL

FL
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ProjectName

McKenge Building- Pensacola
Christian Coliege

Phoenix 10 Condominium
University of West FL. Admin.
Building

University of West FL Classroom
Building

Sabine Yachi & Racquel Chub
Eden Condomininm

St. Clements Catholic Church
American Herttage Fine Arts
Building

Crossroads 4

Motorola

Motorola Tnc.

Spa Atlantis

Ligi Tool

Marrioil - Pompano Travel Plaza
Charlotie Countly Public Works
Dr. Eupene Gregosh Regidence

East Port Environmental Services

Peace River WTP

Tuesday, April 08, 2003

Address City State
o - Pensacola FL B
Pensacola FL
Pensacola FL.
Pensacola FL
330 Forl Pickens Rd Pensacola Beach FL
Peridido Key FL
Plant City FL
Plantation FL
Plantation FL
Plantation FL
Plartation FL
Pompano FL
Pompano Beach FL
Florida Turnpike Mi Pompano Beach FL
Porl Charlotie FL
Port Cherlolte FL
Part Charlatte FL
Kings Hwy Pert Charloite FL
T Page 120717
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ProjeciName
Peace River WTP

Port Malabar WTP

Bishop Larkin School

Charlotte County Sheriffs
Administration

Chateau Towers

Espirtu Santo Catholic School
The Shipley Residence

Baker Electronics

C'A' I Zan John't Mable Ripling
Home

Davis Residence

Ed Windemuller Residence

Ken Miller Barn

Lincoln Properties/ NBD Bank
Building

Marina Towers Candominium
Meridian (@ The Oaks Building IIT
Sarasota Herald Tribune

Scott Sign Systems

Scott Signs Phase I

Tuesday, Ageil 08, 2003

L Address_ City o
Intake Structure Port Charlotte

Port Malbar

Port Richey

Metro Pkwy Punta Gorda

Gulfport Blvd S. Pasadena

Safety Harhor

Sannibel Island

Sarasota

Sarasota

Sarasota

Saddle Oaks Estates Sarasota

Sarasota

240 N Washington  Sarasota

Sarasota

Sarasota

Sarasata

Sarasota

Sarasota

S tate
FL

FL

FL

FL

FL

FL

FL

FL

g A

i
=~

4 B 3 =
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ItmjectName o -
Sun Hydraulics Inc.

The Phoenix Condo

The Radisson Hotel Lido Beach
The Renaissance

Scbastian WTP

Lake Yackson Post Office

St. Cloud High School

Casa Monica Hotel

St. Augustine Shores

Marriott - Cance Creek Travel

Plaza
School "C" Osceola Co. School

District

Incarnstion Church

Tabil Circuit Inc.

Midcore Parking Garage

San Sesir Condominitmms

St. Marks Family Life Center

Wheelbrator Corp

SECO Office Building

Tuesday, April 08, 2003

Address City State
S ‘Sarasota FL
Golden Gate Point  Sarasota FL
Ben Franklin Drive  Sarasota FL
Sarasota FL
Filbert Street Sebastian FL
Sebring FL
5t Cloud FIL
St. Augustine FL
771 Alahambra St. Augustine FL
Florida Turnpike Mi St. Cloud FL
St. Cloud FL
St. Petersburg FL
10800 Roosevelt Blv St. Petersburg FL
St, Petersburg FL
St. Petersburg HI.
PO Box 43022 St. Petersburg FL
St. Petersburg FL
Sumterville FL
D T FPageldof17
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Projecttame
Capital One Building One

Capital One Phase II Building 2
Renaissance

Capital One Phase IT Parking
Garage
Capital Cne Phase Il Parking

Garage

Capital One Phase IV Flagpole
Capital One Softball Field
Capital One Tai Chi Building
Floride Aqparivm

Gateway Post Office

Group Tech

Lee Moffit Cancer Center Parking
Garage

Marriott -Tampa

Muvico

Myrtle Oaks

Notre Dame High School
Seaboard Waste Waler TRT Plant
St. Mary's Episcopal Day School

5t, Pete Catholic High School

Address

City

8745 Henderson Ro
8745 Henderson Ro
3745 Henderson Ro
8745 Henderson Ro
8745 Henderson Ro
8745 Henderson Ro

8745 Henderson Ro

18002 Rickmond Pa

5234 Canseway Blv

Tampa

Tampa

Tarpa

Tampa

Tampa

Tampa

Tampa

Tampa

Tampa

Tampa

Tampz

Tampa

Tampa

Tampa

Tempa

Tampa

Tampa

Tampa

FL

FL

FL

FL

FL

FL

FL

FL

EL

FL

Puge 15 of 17
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ProjectName Address

Tampa Bay Water Groundwater
Clear Well Tank

Tampa Bay Water Surface

Tampa Juvenile Detention Center
The Garrison Condo

The Sorelle Residence

Westshore Plaza Phase ITI
Expansion

City of Titusville Blue Heron WRF

City of Titusville Blue Heron WRF

Reliant Energy Corp. Maintenance
Instrumentation B

Reliant Energy Corporation Intake  Highway US 1

Siructure
Sipprelle Residence

Meridian @ The Oaks

Woodmere Clubhouse

Our Lady of the Rosary-Ballfield 21010 S.R. 54

Our Lady of the Rosary-Flagpole 21010

SWA (CMRF)

SR. 54

Marriott - Okahumpka Travel Plaza Florida Turpike Mi

Florida Hospital

Tuesday, April 08, 2003

City

——

Tampa

Tampa

Tampa

Tampa

Tampa

Tampa

Tiitusville

Titusville

Titusville

Titusville

Ussepa Island

Venice

Venice

State_
FL

FL

FL

FL

FL

FL

FL

FL

EL

FL

FL

FL

FL.

West Land O'Lakes FI.

West Land O'Lakes FL

West Palm Beach  FI.

Wildwood

Winter Park

FL

FL

- PageTﬁ of 17
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2020 Triennial

Preventor 2005 Installations

(Government)

Project Name Address City State

Kodizk Building (SCAT) Mobile Kodiak AK

Structure on Rails

Huntsville Publie Safety Complex Huntsville AL

New Phoenix City Hall Package Street Phocnix AZ

Phoenix Central Library Phoenix AZ

Los Angeles Federal Bldg. GSA 255 E. Temple Los Angeles CA
Street

GSA Oakland Federal Building Qakland CA

California Federal Service Center 1515 Walnut Grove Rosemead CA
Avenue

V.A, Medical Center San Diego CA

FBI Center New $ Story Office Washington bC

Bldg

Florida Welcome Center Campbelton FL

Cape Canaveral AF Station Cape Canaveral FL

Patrick AFB Cape Amays

Cape Canaveral Station Patrick Air Force  Cape Canaveral FL
Base

Satellite Assembly Bldg Cape Cape Canaveral FL

Canaveral

General Services Bldg, Clearwater FL

City of Cocomut Creek - Council Coconut Creck FL

Building

City of Coconut Creek - Motor Coconut Cregk FL

Pool Building

Tuesday, April 08, 2003 Page | of &
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Project Name Address City State

Coconut Cregk Public Safety Coconut Creek EL

Marriott - Ft Pierce Travel Plaza Florida Turnpike Ft Pierce FL
Mile Mkr 144

City of Holmes Beach Bascball 5901 Marina Drive Holmes Beach FL

Field

Marrioit - Lake Worth Travel Plaza Florida Turnpike Lake Worth FL
Mile Mrk, 94

US Post Office - Land O Lakes Land O Lakes FL

FDOT District 5 Leesburg FL

Marrioit - Snapper Creek Travel Florida Turnpike Miami FL

Plaza Mile Mkr 19

US Naval Air Station Bldg 1406 & Whiting Field South Milton FL

1424 & North Tower

Mulberry Post Office Mulberry FL

Marriott - Turkey Travel Plaza Tlorida Turnpike Qcee FL
Mile Mkr 263

Marriott - ¥t Drum Travel Plaza  Florida Tumpike  Okeachobee FL
Mile Mkr 184

St. Johns Rive Water Management Palatka FL

Marriott - Pompane Travel Plaza  Florida Tumpike Pompanc Beach FL

Mile Mrk 65
East Part Environmental Services Part Charlotte FL
Charlotte County Sheriffs Metro Pkwy Punta Gorda FL
Administration
Marrioit - Canoe Creek Travel Florida Turnpike St Cloud FL
Plaza Mile Mrk 229
Gateway Post Office Tampa FL
Marriott - Okahumpka Travel Florida Turnpike Wildwood FL
Plaza Mile Mrk 299
Toesdy, April 08, 2003 " Page2of6
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Project Name Address City State
Cherokee County Public Safety Canton GA
Complex
Montgomery County Courthouse Chula GA
Paulding County Courthouse Courthouse Square Dallas GA
Handcock Co. Courthouse Greenfield IN
Courthouse Tipton IN
Campbell County Courthouse 4th Street Newport KY
Westover AFB Hangar Chicopee MA
Westover AFB Upgrade Hangar B- Chicopes Falls MA
700
Melrose City Hall Essex& Main St Melrase MA
Natick Municipal Complex Natick MA
Mt. Holyoke Summit Lodge Holyoke State Park 8. Hadley MA
Wellesley Town Hall 525 Washington St Wellesley MA
Bethesda Metro Center 7450 Wisconsin Ave Bethesda MD
National Park Landover MD
Van Buren County Courthouse Paw Paw MI
Public Service of New Hampshire Mancester NH
Corporate Hdgrts.
Veterans Memorial Home 132 Evergreen Rd  Edison N
Oyster Creek Emergency Bldg Route 9 Forked River NI
Tucsday, Agril 08, 2003 B Pagadofé
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Project Name Address Cigy State
Municipal Complex Hanover Twp. NI
Manchester Town Hall 1 Coelonial Drive @ Lakehurst NJ
Rie 37
Morris County Hall of Records Ann Street Morristown NI
NIIT Library Bldg Central Ave Newark NI
South Brunswick Maintenance. 8. Brunswick NJ
Storage Complex
City Hall and Police Dept Morriz & Summit NJ
Springfield Aves
GTE Government Systems White WSMR NM
Sands Missile Range
State Legislature Building NV
Yuca Mountain Test Site NV
Regional Justice Center Las Vegas NV
New Reno Federal Building Reno NV
Galena Maintenance Station Washoe NV
Broadway Office Complex 625 Broadway Atbany NY
Transitional Housing Jackson & Cypress Bronx NY
Transitional Housing 141st Bronx NY
Transitional Housing for the 50W.MtEden & Bronx NY
Homeless Tawood
Transitional Housing Linden Bivd Brooklyn NY
Transitional Housing for the St. Johns Place &  Brooklyn NY
Homeless E.NY Ave.
Tuesday, April 08, 2003 - Page 4 of 6
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Project Name Address City State
Family Court Building Buffalo NY
The Rath County Office Building Buffalo NY
Tompkins County DOT Admin Willow Ave Tthaca NY
Facility. Bus Garage
Police & Hwy Dept Bldg 525 Pavement Road Lancaster NY
Niagara Falls Housing Authority-  Main Street Niagara Falls NY
Wrobel Towers
Orchard Park Mumicipal Center 5-4295 South Orchard Park NY
Buffalo Street
Criminal Courts Building Riveriead NY
Roosevelt Island Phase 11 Building T Roosevelt NY
Manhasset Fire House Prospect Rd Thomaston NY
West Valley Nuclear Services West Valley NY
Logan County Court House Bellefontaine OH
‘Wood County Court House Bowling Green OH
Gumet County Courthouse Cambridge oH
Pickway County Courthouse Circleville OH
Fayette County Courthouse Fayette OH
Trumbull County Courthouse Trumbull oH
Owasso City Hall Owasso OK
Coudersport Court House Coudersport PA
Turesday, April 08, 2003 - o - '— " Page 5 of6
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Project Name Address City State
Potter County Courthouse 1 East Second Street Coudersport PA
Cameron County Courthouse 20 East Fifth 5t Emporium PA
Emperium Court House Emporium PA
Valley Forge Plaza First & Moorerd  King of Prussia PA
Berks Caunty Courthouse 6th & Court St, Reading PA
Berks County Services Center Reed & Court Sts  Reading PA
Elk County Court House Ridgeway PA
Warren County Courthonse Werren PA
City Hall Ave Parking Facility Norfolk VA
FBI Firearms Ranpe Renov, [26m Quantico VA
Range & Stress Obst

National Parks Service bldg North Cascades New Halem WA

Visitor Ctr
Tuesday, April 08, 2003 Page 6 of6
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- Wvelber Ay TNFRR 780
IMPORTANT NOTICE ABOUT THIS DOCUMENT

* NFPA codes, standards. recommended practices, and 21ides, of which the docament comalosd hareln
. 4 2 bareir is due, are
doveloped through s :on::mm ﬂandmk develdpment process approved by the Amezican NatGond Standsids Instiots,
Thls ¢ ceas brings ogethes voluntoess ropresenting varisd viewpol and totesesis do achlove cansensus on fire and
:Ilhunmyil?::.“ Whﬂo::ﬂ!’l’;hhhﬂ:um the process and sxtablisher ruler to promots faimess in (he dovelopment
cotsensus, il doss not indepondently test, evaluate, or varily the accuracy of any infomat £
o o A y ol any information or the soundness nArmy
'I‘I'nNFPAdwldms Yiabiliy for any personal infury, properly of other damages of say patoes vhetsoover, whellier
st o KA i e ety el o o e, s o, eiton
ot - The inaker 0o guaranty or ¥ to the Y or complelsaast of sy Information
In iszuing and making thix hmml“hhhthMlm o tender
. " Professianal or other secvices
for o on behatrnrlnypm_nummﬂxb the NFPA underieking 4o pecform any duty oned by any person or eatity
fo somcons elss, Anyont using this docwment shoudd sely on bls o1 her vwn Ipdopondent jodpmant o, as approprislte

A tpel:meadﬂnod-momtmmﬂdhdemnﬂﬂng.&omduofm:bbmhmyshmc&mm.

NFPA s:d £s solely tho sosponsibility of the certifics or meksr of fho statament
See instde back cover for eddittannl important wotices and Informarion -

—_—— e
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REFURT
ON TECHNOLOGY
BY
dohn L. Bryan
Richard @. Bisrmann

Glenn A. Erickson

Submitted to the National Firs Pratection Asgociatio
September 1, 1599

n Standards Council on
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Rison (336) reported in 1991 on studies conducted st the Langinuir
Laboratory from July 15 to gugust 23, 1991 to evaluate whether a

radioactive ESE eir terminal provided protection within a 100 meter radius

- a5 reported by the Manufacrurer, The BSE device was installed on &
twenty foot mast 4 meters below South Baldy Peak. Video cameras were
used 1o record the accurrence of lightning strikes. There were two
recorded Yightning strikes within the 100 meter radius area during the
approximate five week study, one 85 meters from the ESE device and one
approximately 78 meters from th;a device, However, the following
statement should be noted from the report:

Near the end of the test period, it was noticed that the radicastive
Preventor had been darnaged --the weld had broken between the
spherical ball on the Preventor and the nut to which it attached. It
is mot certaip when or how this happened. Thero was no evidence of
tampering or vandalism. Bxamination of the tip of the Preventor
under a microscope showed evidence of meldng, such as would
ocaur if lightning were to have struck it. Most Likely, the

Preventor was struck by lightning 2t & Ume when the cameorders
were not turned on (when the peak was in a cloud, or » storm

omlﬁrf?d iun the early morning hours), and the lightaing broke the
we L]

Thus, it might appear that the BSE device was sctive in a lightming
strike not recorded by the video cameras utilized during the study, since

there were periods during the study when the cametas were inactive.

——

"Risun,Wﬂliam, A Study of Tie R i oL A Rafioact
Brevegtor, Langmuir Labotatory, Now M, 11-8-91, p. 4.

17
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Mouore er al. (248) reported in 1998 a sum:ﬁary of all the fisld tests

of the radioactive “Preventor™ ESE device during the summers of 1990,
1991, 1993, 1994, 1995, 1996, and 1997. Moore's analysis is as follows:

In the six summers during which the “preventor” was exposed to
thunderstorms overhead, lightning struck six different sites within
100 meters of the device yet the “preventor” itseff was never strack.

Pigitived measurements with quaner-misrosecond time sesolution,
of the currents that flowed from the “Preventor” duting two nearby
lightning strikes in September 1997 showed no Indicadon that the
“Preventor” emifted any effective “early streamers”, In fact, during
one of these discharges, lightning struck a blunt red located 20
meters distant yet no streamers were emitted from the “Preventor”
to connect with this close strike.

It should be noted these seven-year tests involved a single ESE device

of a radioactive type, _ILsEo_uld also be noted that Moore’s (243) ﬁsld

studies vpder natural lightming conditions have questioned the validity of

minal % Tollo

the effe

WS

The failure of radioactive-jonizing and of.shg

Hbt 1 ALY LUSCIIHIYEE N :n_l:_p-
pmine -oflightying to earth is no suwrprise to solentists
studying thusderstorms and Hightalug, For the past 40 years, I have
been measuring the electric cutrents Aowing into the air from both
radicactive electrodes aud from sharply pointed ones under the
influence of the strong electric fields beneath thunderstorms but not
one of my well-exposed electrodes has ever been struck by
lghtuing.*

t

_ "Moare, C. B,, Willism Rison, and G. D, Aulich,
LCIJACHYD  rEventar i gn Eo AIEATE iting Li

1ot Steamer Emittn gathiog Prolector, exie
m&-ri?g nuir Labommtory for Atmospheric Research, Socorto,NM, 12-29.98,

1 -
3. Mooms, Charles B., Naw Mexico Tech., “Parsonal Conmuni "
Subcommittce of NFPA Board of Diceclors™, 9.4.95, p. 1. Wuaication

18
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2. Conskderation of System Performance

Tt would appear the ultimate evaluation of any complete lightning
protection syatemn would be the performance of the systems s installed on
buildings. The submitted materials included one reference to the failure of
8 conventional system with Franklin rods (328} end there was one
newspaper account of & Franklin rod systern failure resulting in personnel
injuries. (252) There were several studies of fallures of ESE lightning
protection systems, (146) (220), -

The failure of the Franklin rod system resulting in the eleven
persaane] injuries accurred at the Rohcrt F Kennedy stadxum in
Washington, D.C. cn June 13, 1998 (252) Richardsey repo:ted on Lhe
Tailure of a Franklin rod air terminal located approximately four feer from
an externeliy mounted camera on the building which was damaged.by ;1
lightning strike. {328)

Mzakenras et al., (220) have seported on four cases of lightning
striking buildings in Singspore from the late 1960°s unti] the 1980°s,
Hartono and Robigh (146) have reported on ten cases of failures on
buildings protected with ESE lightning protection systsms. This study
utilized photographs of the building conditions both before and after the
reported ightning strikes on the damaged areas of the buildings. It was

| found from this photographic study the damage appeared w be dependent
- on the number of strokes feceived, the sirength of the ﬁghming stroke and

23
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the shepe of the structuse at the point of the stroke. Although not specified
in the study Hartono and Robiah have indicated lightning strike damage was

found on bulldings protected with Franklin sir terrminsls as indicated in the
following statement:

Studies conducted on the buildings squipped with the standarg
lightning ait terminals (Pranklin rod tytﬁe) also exhibited similar
lightning damage locations on or near the rooftop. Based on this
comparison, we conclude that no advantage can be obtsined by using

the ESE device in protecting the bullding against direct lightning
strikes !

It should be nated that all of the incidents of system failuve submitted

to the panel lacked thi: necessary detailed documentation 1o enable a

—_—

valid analysis ns to the effectiveness.of the system. Even the most detailed

s
R

photo study lacked the necesstry documentation consisting of the following;

- ———

The manufacture. and model of the air terminal. The date the installation
- e

e e b s e I

. e

e

was complated, thus esteblishing the aga of the system when the lightoing

e e

eirike occurred. The maintenance and conditfon of the s}iférﬁ ‘When the
H‘M—-—

stg_il:e occurred, including the condition of the down conductors ;md the

— -4

e ey
—

grounding system. It would appear that detafled docomeniation of™ "

lightning proteotion system operations or faflures is a needed CoRpPOTEnt.

——

for the evaluation of the effectiveness of 1 tning proti al
“--—-———--_____1‘________‘__-_’ _______-____—_ .
types on various buildings of differing heights and configurations. -
:.- s - o e e -—-———_‘________" -

T ——
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Van Brunt ¢f al', (369) has referenced this problem of adequate data
on lightning protection system performance in the following manner;

There are reports of incidents where ESE devices failed to provide
the protection specified by the manufacturer [156,158,165,215).
Statistics on the fallure of conventional systems have also been

documented [109], wﬁ%jmmmmw:a can
alyays raise questions Ebout their cause, e.g., whether they, Are
_primanly_a congequence of cxagperad olaims made by fhe
manufacturer or a cons ce of miguse (faulty installaton) of the
dewiée-, Reports of isolated failores ralse legitirnate concems, but are
seldond decompanied by enough supporting data sbout the event to
cnable a derermingtion of why the fuilurc ocourved. Genorally it is
difficult to draw significant conclusions from single events that can
be used to improve system design or eveluate system petformancs,?

Thus, given the prescnt sityation of Hghtning protection syster
pecformence zlmt being a priority of the proponents of the systems, the
manufacturers, the jnsurance companies or public officials it would appear
litt‘l.e valld information or data relative to a validation of the theoretical

basis of the systems will be obuained.

HI. RECOMMENDATIONS TO STANDARDS COUNCIL
Based on a thorough and complete evaluation of the 377 items
submitted to the third-party independent pauel the members of the panel

have agreed in a complete consensus on (he following recommendations to
Bttt v S el _

~

the National Fire Protection Association Standards Conneil. It should be

I

. Ve Brua, Richard I., Thomas L. Nelson, Samar L, Firebsugh, B
S On A i’-lu_-\.;-."nnur Hrotection Eleins: g = R &

a0 eyiew ang T
Kesearch Foundation, 1-31-95, p,

25
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recognized the Standards Council is the official designated authority on any

action to be taken relative to (he NFPA lightning protection docuhents,

A. Scientific and Tecbnical Basis of ESE
The initial question pased to the third-party independent evalvation

Panel wes stated as: “whether the ESE Lightning protection technology is

sclentifically and technically sound.” The pancl’s review of the submitred

materials resulted in the folloﬁing determinations:

1. The BSE air terminals appenr to be technically sound since they

ere generally equivaient o the eonwﬁm 1in
— 7 e :

leboratory experiments.
2. However, neither the BSE air terminals nor the conventional
’__\‘w'__‘___‘___-_‘—_——\___h‘—_
Franklin rod appear to be scientifically or tochnically sound when

evaluated in nder patural lightning conditions,

3. The ESE lightni _protection techrology as currently developed
i e LT = Vg
in the installetion of complete systems does not appear to be solentifically

and techaically sound in relation to the cleimed areas of protection of the
- __-—-‘_-‘_\n—_-_—'

wf the grounding system,

B, Adequacy of Theoretical Basls and Lab Tests
The second specific question posed to the third-party independent
review pene] was stated as: “whether the ESE lightning protection

technolagy is supported by adequate scientific theoretical basis and

26
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Iaboratary testing.” The panel’s review of the submitted materials resulted

in the following determinations:

ol "Ihere does appedr to be an adequate theoretical basis for the

‘—‘__'-——____'
early sfreamer emission lightning protection air lemumd

S - . i
dcssgn‘i?om a physical viewpoint,

I
3, 'Ihere does not appear to be an adequate theorezicsl basis for the
claimed enhanced arezs of area$ of protection with limited down conductors-gnd
grounding system.

3, The high voltage laboratery tests of the ESE &ir terminsals appear

to be adequate in scope and quannty, but they are lin;i_hed in thet they are

[ T

wﬂ of the complate BSB hghtning protection
sys:em under natural thunderstonn conditions.
“—-‘-—'_‘—_——-_'h-_-_—'-_‘“_—h__‘

C. NFPA Lighining Protection Documents .
The third-party independent evaluation panel was also directed jn the
Seltlernant Agreement a5 follows: “This panel, In issuing lis report, shall
ot . P S

address the following issues, and a er issues it deems relevant”) The

panel considered the issues of the sxisting NFPA 780 document titled:

Terminals. (277) The panel considered the need for sach document and
- X T Cooument anc

each committee’s membership and bakance in accordance with NFPA
e

_—

T ———

—— et

27
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procedures, The panel's review of the submitted materials resuited in the
following determinations:

1. The current NFPA 780 Committee should be discha.rged and ﬁm

- —— ——

Comnuttee : should be com lelely restructured. The committee nesds new

. aud additional memberships in the membership categories of enforcer,

consumer, ueer, insurance, lebor, special expert aod research!tesr:i‘ng..‘

2. "The Council should sclicit memberships from prominent users
such as: FAA, DOE, DOD, NASA, IBM, Reedy Creck Improvement
District, phons, mdin.rglelevision organizations and electric power utilities,
'3, 'IthFBA'iBU document should be reformulated as & Quide or
Recommended Practice. Tt appeers o the panel the NFPA 780 dosument
does niot meet the NFPA m Mm

— i o

lighlmng protection system has never been scientifically or technically

S— = e e —— e
— e — R o

' valldated and the Franklin rod air terminels have mor been validated i m field

- e
Bt S Y e

B tests under thunderstorm condmons The NFPA criteria for a standard a.s

b ———— e o b e o

stated in the NFPA 92 Directory (298) is as follows:

Standard --A document, the main text of which contains only
mandatory STOVISIORE TR the Word “$hall" 1o indicate
tequircments and which 1 in s form generally suilablg for

mandatory reference by another standard or code or for adoption
“Into-Jaw.—Nenmandatory provisions shalf be 2 Jocated i en appendix,

footnote, or fipe d.are not to be CoTBIder A part of the
equieronta of  Standard &

BNFPA, Llory, Quiney, MA,
11-98, p. 52, % Quiney

28
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Prepared by

Dr. Richard J. Van Brunt
- Thomas L. Nelson
Samara L. Firebaugh

NATIONAL
FIREPROTECTION
RESEARCH FOUNDATION

NATICNAL FIRE PROTECTION
RESEARCH FOUNDATION

BATTERYMARCH PARK
GUINCY, MASSAGHUSETTS, U.S.A. 02269

AT s s

© Copyright National Fire Protection Research Fou
January 1995 ndation

Page: 92

92.png

General_SKM_45819052813330

http://www.floridabuilding.org/Upload/Modifications/Rendered/Mod_7211_G11

357
Special Occupancy



SP7211 -G11 General Comment

development has been established from laberatory investigations [113], considerably
less is known about the dynamics and interactions aof these species in a discharge
compared to what is known about jons, Tn particular, very little is known about how
they contribute {0 lightning dischazpe initiation or propagation under relevant atmo-
spheric conditions. As with negative ions, the metastable content of the air around a
lightning terminal will be affected by relative humidity and general air contamination.
The influence of metastable species should not extend significantly beyend the end

of a lightning rod. Their role, if anything, will be to enhance initial development of
a streamer at the rod tip.

In summary, it would appear that enhancement of upward streamer initiation from an
ESE terminal (compared $o a conventional terminal) has a plausible physical basis.
However, it would also appear that a complete and universally accepted understand-
ing of how all ESE devices work has not yet been achieved, and it can be argued
that a betier understanding is needed to make meaningful quantitative comparisons
between the performances of ESE and conventional devices. To reach auch an under-

standing it will undoubtedly be necessary to address numerous basic questions such
a8:

1. What are the predominant streaxger juitiation mechanisms under different condi-
tions of polarity, atmospheric humidity, air contamination, and terminal geometry?

2. What are the relative roles of ioms, electrons, and metastable species on the

development and propagation of a streamer discharge from a terminal for different
conditions?

3. Whas is the likelihood of corona formation around a terminal and kow will the
presence of corona affect the ability of the terminal to launch a streamer upon ap-
proach of a lightning stroke?

4. In the cage of radioactive terminals, what is the dependence of the streamer
initiation probability on the intensity and type of radiation source?

5. In the case of electrically triggered devices, how does the streamer initiation
probability depend on the timing and magnitude of the electrically triggered spark?

6. Also for electrically triggered devices, how zeliabie is the field sensor that controls
the triggering, and can its performance be affected by local space charge?

Attempts to find answers to questions like these are the focus of much ongeing ex-
perimental and theoretical research, not only on lightning, but on electrical discharge

phenomena in general.
D. Validation of ESE System Performance

Three genera) methods have been used to evaluate and test the performance of light-
ning protection systems, namely: 1) small-scale laboratory or outdoor tests in which
lightning, or the effects of Lightaing are simulated by applying high-voltage impulses

16
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lightning seldom hits a termina) regardless of whether or not it is equipped with
an ESE device [182,183,215]. Although a few isolated strikes to the mountain were
reported to have occurred within the supposed zones of protection of ESE terminals
[183,215], it would appear that the overwelming majority of strikes to the mountain
were at considerable distance from any terminal. In any case, the failure of ajir
terminals to attract lightning on mountain taps at elevations of 3000 m. (9843 feet)
or more is obviously disturbing and raises questions about the interpretation of such
observations. Before any serious conclusions are drewn about the performance of
lightning attractors from tesis performed on mountain tops; it may be necessary
to consider the perturbing effect of the mountsin itself on such patameters as the
surface charge distribution and electric-field profile under a thundercloud, as well
as the extent that lightning strokes at such high elevations differ from those that
normally oceur in lower, flatter locations, It would appear that the answers to some
of these questions might already be found in the literature.

It is noted ix some papers that Lightning that occurs at high elevations generally
differs on average from that which occurs at sea level, if in no other respect than that
it has less distance to cover in going from the cloud to ground [36]. At an elevation
of 3000 m, the ground can be quite close fo or even engulfed by the base of a storm
cloud. Certainly the results from high mountain tests cannot be dismiesed, and such
tests should continue, as should similar tests underway at other locations [107]. The
problem is how to interpret the results of these tests and infer what they might imply
about air terminal performance at lower elevations, and what they indicate about the

influence of mountainous or rocky terrain on the effective zone of protection of an air
terminal.

The unfavorable statistical odds associated with natural Lightning can be partially
overcome by using artificially triggered lightning. Tests have shown that lightning
¢an be triggered with reasonably high probability by a rocket launched into a thua-
dercloud {124,160,190,193]. A long trailing wire is usually attached bto the rocket
which provides a low resistance path to guide the initial discharge and define its
direction of propagation [45,120,193). Transportable facilities have been developed
for rocket triggering of lightning that can be used for testing at nearly any location
[231]. Although tests of air terminals are being made using triggered lightning, there
are questions that can be raised about the meaning of such tests. There is evidence
that triggered lightning is unlike natural lightning both in its intensity and propa-

gation characteristics. In particular, it has been noted that triggered lightning is of
lower current than natural lightning and exhibits characteristics more like those of
return strokes observed in natural Lightning [78,161]. It has aleo been argued that

triggered lightaing does not satisfactorily mimic the primary stroke and is therefore

unsuited for investigation of the attachment to 2 grounded lightning conductors, i.e.
its use in evaluating air terminals would appesr to be guestionable [78]. The extent
to which rocket-triggered lightning behaves like natural lightning seems to depend on
the length of the trailing wire and the distance of the bottom end of the wire above
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8. Radiation hazards

In the case of ESE devices that employ radicactive raterials, issues have been rajsed
in the literabure about the possible radiation hazards to humans that the use of these
devices present [24,25,39,81,180,196,278]. As noted above, radioactive air terminals
are banned iu some conntries, presumably because of perceived health haszards, [t
Las been noted that ' A sources used in lightning protection devices are not any
more hazardous than similar sources approved for use in smoke detectors or static
eliminators [109,167,180). Nevertheless, there are those who argue that the public
may be placed ai risk from a proliferation of redicactive materials jn devices that
can enter the environment without adequate controls [25,81,180]). An evaluation of
the health and safety aspects of radioactive sources used in alr terminals lies outside
the scope of this report. However, we have identified this as a serious issue that the
manufacturers and users of radioactive terminals must be prepared to address,

4. Damage end mointenanes

Given that ESFE devices likely have a structure and associated instrumentation that
are more complex than conventiona)l air terminals, questions can be raised about
their susceptibility to damage during a lighining strike. The electric current and
energy depasited by a lightning stroke can be sufficiently high to actually melt metal-
lic structures and destroy electronic components. There are numerous reporis of
damage inflicied by the primary Lightning stroke to metal parts on aircraft, etc.
[70,79,138,209,237,269]. The possibility of damage means that a lightning protection
device may require periodic inspection and/or maintenance that is generally not re-
quired for conventional terminals. Although this problem is pointed cut [155], there
seems to be very little discussion about it in the open literature,

IV. CONCLUSIONS

The possible conclusions that can be drewn from an examuination of the literature
included in the bibliography are discussed in this section. The main conclusions of
this report are briefly summarived in Section VI.

Because of the sparsity of information that can be found in the peer-reviewed litera-
ture from tests of early streamer emission air ferminals, either in the laboratory or in
the natural environment, it is nearly imposeible to make quantitatively meaningful
staternents or judgements about the performance of ESE devices in comparison to
conventional Franklin rods. In fact, insufficient reliable quantitative data seem to
exist about the performance of conventional rods, and there seems to be an ongo-
ing debate about the best geometrical design for conventional terminals required to
achieve optimum lightning attraction efficiency.

Nearly all of the information or data that could found on ESE device performance
resulted either from tests performed by manufacturers of lightning protection aya-
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tems or by those directly or indirectly employed by such manufacturers. Although
abundant criticism is published by non-manufacturers about the performance of ESE
devices, especially radioactive air terminals, it is seldom based on actual fest data.
Those on both sides of the issue invoke lack of evidence in making their case about
the performance of ESE terminals, Proponents of these devices claim that a lack of
credible statistical data on failure of ESE terminals proves their effectiveness; while
critics of these terminals argue that & lack of evidence about the improved perfor-
mance of ESE terminals over conventional terminals provee their ineffectiveness. In
either case, ope must beware of faulty logic, in as much as a lack of evidence never
proves the lack of sumething.

There are reports of incidents where ESE devices failed to provide the protection spec-
ified by the manufacturer [156,158,165,215). Statistics on the failure of conventiopal
systems have also been documented [109]. When examining reports of “failures”,
one can always raise questions about their cause, €.8., whether they are primarily a
consequence of exaggerated claims made by the manwfacturer or a consequence of
misuse (faulty installation) of the device. Reports of solated failures raise legitimate
concerns, but are seldom accompanied by eaough supporting daia about the event to
enable a determination of why the failure occurred. Generally it is difficult to draw
significant conclusions from single events that can be used to improve sysiem desigo
or evaluate systern performance. There is no reason to believe that an ajr terminal is
100% efficient in attracting lightning, regardless of what kind of ESE device it 18€e8,

if any. Considering the wide range of possible atmospheric conditions and types of
Lightning behavior that have been recorded, it is not surprising that air terminals of
all types will sometimes fail {37,201 271). Tall structures are reported to be struck
occasionally by Bightning at points far below the top, i.e., outside of the “protection
zore” [173,185,186). Any claims of 100% efficiency in the performance of a light-
ning abtractor should be viewed with skepticism. In any case, the meaning of the

term “efficiency”, when specified for an air terminal, should be clearly defined and
understood.

A reasonable physical basis for the operation of an ESE device appears to exist in the
sense that there is good evidence from laboratory investigations that the probability
of initiating a streamer discharge from an electrode can be increased gignificantly
by irradiation or electrical triggering. However, the precise amount by which this
enhancement in streamer initiation improves the lightning attraction efficiency of an
air terminal remains questionable. There is reason to doubt that it significantly ex-
tends the maximum range of protection. A lightning stroke that would not hit a
conventional terminal because of the fact that it does mot enhance the field at the
terminal tip enough to allow sireamer formation will also not likely Lit a terminal
equipped with an ESE device. (The exception would be an ESE device that signifi-
cantly increases the terminal potential during the approach of a lightning stroke.) In
our view, the possible advantage offered by an ESE device, if operated properly, is
that it helps o insure that a streamer will be initisted if the field produced by the
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The controlling statutory standards for approving an amendment or modification to the Florida
Building Code are as follows. Proposed code modification 7211 does not meet the statutory

standards:

1. Isneeded in order to accommodate the specific needs of this state.
2. Has a reasonable and substantial connection with the health, safery, and welfare of the
general public.

It is undisputed that structural fire incidents are declining — not increasing — in the United States
from 1977 to 2015 so there is no reason for FBC to impose this new tax for LPS§ and SPD on
Florida's economy. Haynes, Fire Loss in the United States 2015, NFPA, September 2016,
Figure 1 at p. 11. Haynes concludes that “[t]he total number of fires continues to be on a
downward trend, as does the number of outside fires, structure fires and vehicle fires.” P. 35.
Direct property damage from lightning fires has declined as well from 1977 to 2015 in 2015
dollars. More specifically, the amount of direct property damage to non-home structures caused
by lightning fires dropped over 70% annually from 1980 to 2014 ($249 million to $65 million).
Ahrens, Structure Fires Started by Lighining, NFPA, April 2017, at Table 2, p. 4.
http://www.nfpa.org/news-and-research/fire-statistics-and-reports/fire-statistics/fire-
causes/lightning-fires-and-lightning-strikes

In 2011 Fire Departments reported 27,100 total lightning fires in the United States. Of these
reported fires 20,400, or 753% of the total, were outside fires or non-structure fires. Only 7% of
lightning fires from 2007-2011 were “non-home structure fires.” Ahrens, Lightning Fires and
Lightning Strikes, NFPA, Fire Analysis and Research Div., June 2013, p. 1. Exhibit C. There
were only 1,800 “non-home structure” fires. Lightning Fires and Lightning Strikes at Table 4, p.
14. By 2014, the number of “non-home structure fires” was even lower (1,400). Structure Fires
Started by Lightning, at Table 2, p. 4.

Therefore, the Proposed Code Modification is not needed and does not have a reasonable and
substantial connection with the health, safety and welfare of Floridians. The Proposed Code
Modification overstates the risk and costs of lightning damage to structures in Florida and given
the overstated threat of damage caused by lightning strikes, the costs of complying with the
proposed LPS and SPD requirements exceed the benefits of their installation in Florida.

3. Strengthens or improves the Florida Building Code, or in the case of innovation or new
technology, will provide equivalent or better products or methods or systems of construction.

4.  Does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

The restriction of approved LPS to only NFPA 780-compliant systems provides no equivalent
products, methods, or systems of construction and is entirely discriminatory as to all other
products, methods and systems. The Proposed Code Modification would wholly exclude from
Florida construction projects UL Certified Lightning Protection Systems and specific
Components and Systems such as UL96A Master Labeled LPSs and UL Letter of Findings LPS.
Further the modification excludes LPS such as IEC 62303, DOD DDESBE 6055.9, DOE M440.1-
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1, FAA Std — 019¢, FAA 6930.19A, NASA E-0012F, API — 2003, and any new LPS technology
that may be developed and otherwise certified.

5. Does not degrade the effectiveness of the Florida Building Code.

An inherent conflict exists in the Proposed Code Modification. While LPS must be NFPA 780-
compliant, SPD must be installed in accordance with NFPA 70, National Electric Code. These
codes conflict as to installation of SPDs and where they are required to be installed in a structure.

§553.73 (9) (a)

Further, a proposed amendment must include a fiscal impact statement that documents the costs
and benefits of the propased amendment:

The proposed modification would needlessly — but substantially — unfairly tax the Florida
economy. The narrative for Proposed Code Modification 6460 in 2017 providing for new LPS
building requirements admitted that “[t]he average cost of a complete LPS is approximately 1%
to 5% of total construction cost of the building.” Dr. Issa’s draft report presented to the
Technical Advisory Committee at that time directly acknowledges these additional costs:

“[t]he largest cost impact for the 20135 Florida specific changes
came from proposed code change E6460, the installation of
Lightning Protection Systems (LPS). The anticipated cost of the
LPS was estimated to add 3% to the buildings total cost. Up to
80% of that cost reportedly could be offset through insurance
reductions, however such insurance reductions are not
guaranteed and were therefore omitted from this cost
estimate.” (emphasis supplied) Issa, Evaluation of the Cost
Impact of Florida’s specific changes to 2015 [ICodes
“Prescriptive Code Changes”, Draft Final Report, April 17, 2017,
at Executive Summary p. 1.

§553.73 (9) ()
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VILLAGE PLACE

A GRACE MGMT COMMUNITY

18400 Cochran Blvd Port Charlotte, Fl 33548
Phone: {41)255-2000

Village Place
18400 Cochran Blvd.
Port Charlotte, Fl 333948

Gail G. Matillo, MPA

2292 Wednesday $t., Suite 1
Tallahassee, Fl 32308
President and CEQ

May 23, 2019

Dear Gail,

Village Place disagrees with the Florida Building Ccde Proposed Code Modification SP 7211,
requiring Florida’s Assisted Living Facilities {ALFs) to install lightning protection systems, and
requests the Proposal be denied for the following reasons:

{1) The Florida Building Code for construction of ALFs is based on a residential
model while nursing home construction is based on an institutional model.
Residents of ALFs are ambulatory and self-preserving and do not require 24-
hour care like those living in nursing homes;

(2) The intent of the Legislature in Part | of Chapter 429, Florida Statutes,
specifically states that ALFs "should be operated and regulated as residential
environments with supporive services and not as medical or nursing facilities.”
S. 429.01(2), Fla. Stat. Section 429.41(1) goes further to state that regulations
should "ensure a safe and sanitary environment that is residential and
noninstitutional in design or nature.” Residents of ALFs are ambulatory and
capable of self-preservation;

(3) This proposal will greatly increase construction and consumer costs in ALFs for
one of Florida's most vulnerable populations. The average cost of a
comprehensive facility lightning protection system (FLPS3) for a commercial
building is typically in the range of $35,000;
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(4) All new ALFs must be fully sprinklered so there is already ample fire protection; a
review of NFPA records of fire incidents in ALFs indicates a lack of physical harm
to residents over at least the past two decades; and

(5) Implementation of a single-system lightning arrangement limits the discretion of
important parties within the ALF construction industry; we believe in an open
standard that allows the marketplace to offer competitive solutions on any
updated lightning/surge code requirements.

In 2018, the state mandated ALFs install generators and fuel tank systems, costing communities
millions of dollars. Additionally, a large number of ALFs rely solely on Medicaid reimbursement
to provide care to low-income residents. Proposed Code Modification SP 7211 of the Florida
Building Gode would impoese additional costs to the industry that cannat be absorbed. Adding
additional mandated cost to this industry at this time would be a harsh and unwarranted
implementation by the state. Many ALFs would be forced to reconsider building new
developments and may seek to build in states with less restrictive laws.

Respectfully Yours,
WHelody Thionuton- Gialiano

Melody Thornton-Giuliano
Executive Director

Village Place
{(941)661-4133 cell
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FALA

FLORIDA ASSISTED LIVING ASSOCIATION
Promoting Excellence in Assisted Living

Ref: SP7211

Dear Commission:

The Flonida Assisted Living Association strongly disagrees with the proposed amendment. The
proposal intends to place requirements on assisted living facilities without any safety justifications;
and further provides an undue cost burden on new communities. The Florida Legislature has
provided that as residential environments with supportive services and not as medical or nursing
facilities. See, 429.01, F.S. This proposed requirement does no more than attempt to place

additional requirements similar to nursing homes.

While this change impacts both private pay assisted living communities, it disproportionately
affects small and Medicaid funded assisted living communities. Assisted living facilities providing
care to Florida’s low-income seniors are at a breaking point. Depending on the area of the state,
reimbursement is locked in between $900 - $1,300.00 per month. To compound this problem,
residents living in these assisted living facilities are becoming frailer, requiring higher levels of
care at the same payment rate received in 2014. Duning this five-year period there has been no
additional funding for yearly cost increases, thus eroding the rate of reimbursement year over year.
As the costs of goods and services continue to increase over the last five (5) vears, wages have
become more stagnant and programs and activities are threatened. In short, there is no way to shift
this proposed cost increase to the Florida Medicaid program, which theoretically pays for low

income senior care in assisted living facilities.

The Florida Assisted Living Association respectfully request that this modification and undue burden not

be placed on assisted living facilities.

Florida Assisted Living Association 1
1618 Mahan Center Blvd ., Suite 103, Tallahassee, FL 32308 » Tel: 850-383-1159 = Fax: 850-224-0448 » www.fala.org
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Lightning Protection Installation Cost Study

Prepared by Michael Chusid, RA FCSI for East Coast Lightning Equipment, Inc.
2015-July

Background

Lightning accounts for about $1 hillion a vearin homeowner’s insurance claims for property
damage. Lightning fires in non-residential properties cause an average of over $100 million in
direct property damage annually, not including damage due to electrical or equipment
malfunctions, non-fire-related structural damage, or consequential damages. Additional risks
include injury and death due to lightning strikes.!

SP7211 Impact Statement

Fortunately, reliable lightning protection of buildings and structures is available. Data on the cost of
installing lightning protection, however, has not been readily available. The purposes of this study,
therefore, are 1) to understand the cost of installing lightning protection, and 2) to provide building
owners and their architects, engineers, and risk management consultants with cost estimating
guidelines for use during the planning and design phases of construction projects.

To prepare this study, East Coast Lightning Equipment, Inc. (www.ecle.biz) collected construction
cost data from lightning protection installers throughout the US. The cost data, summarized below,
confirms that lightning pretection is economical and can be justified on a cost-to-benefit basis in at-
risk buildings.

Page: 1

Methodology Vaisala's National Lightning Detection Network® (NLDNE)

Cloud-to-Ground Lightning Incidence in the Continental U.S. {1997 - 2012)
During the second quarter of 2015, lightning .

protection installers were asked to submit “bids”
for installation of lightning protection on three
hypothetical projects. Prices were to include
installer’s overhead and profit but not a general
contractor's mark-up. The projects include a
single-family residence, a low-rise building typical | s ros oo

flisg kmvyr
of educational, commercial, and industrial Bk
occupancies, and a five story building typical of :
many office buildings, healthcare, and similar E

) Vaisala 2013, Al rights reserve, For disglay purposes onky - sy other e is peotibiied wiltt priot wilten comsent from Viaisal. VAISALA

occupancies. See Appendix for survey instrument.

Responses were received from 21 installers that are certified for lightning protection work by the
Lightning Protection Institute. The distribution of respondent trade territories is shown on map
according to US Census Regions. The distribution of respondents is similar to the frequency of
lightning strikes; higher in Eastern and Southern states, least in the West.

The results were tabulated by Michael Chusid, RA, FCSI, an independent construction consultant,
www.chusid.com, and are summarized below.

1 www.iii.org /fact-statistic flightning, accessed 2015-06-03.
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Lightning Protection Installation Cost Study
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g— Lightning Protection Installation Cost Estimates

= Residential Building Low-Rise Building | 5-story Building

é Aluminum | Copper Aluminum | Cepper | Aluminum | Copper

& Northeast
$/5q.Ft. of Roof $1.56 $1.58 $0.74 $0.89 $1.75 $1.89
$/Sq.Ft. of Floor $0.94 $0.95 $0.54 $0.65 $0.35 $0.38
South
$/5q.Ft. of Roof $0.98 $1.10 $0.42 $0.50 $1.16 $1.33
$/Sq.Ft. of Floor $0.59 $0.66 $0.31 $0.37 $0.23 $0.27
Midwest
$/Sq.Ft. of Roof $0.88 $1.06 $0.78 $1.02 $1.45 $1.82
$/5q.Ft. of Floor $0.53 $0.64 $0.58 $0.75 $0.29 $0.37
West
$/5q.Ft. of Roof $1.80 $1.77 $0.88 $1.04 $1.46 $1.61
$/Sq.Ft. of Floor $0.96 $1.06 $0.65 $0.76 $0.29 $0.32
National
$/5q.Ft. of Roof $1.18 $1.34 $0.65 $0.78 $1.44 $1.64
$/Sq.Ft. of Floor $0.71 $0.80 $0.48 $0.58 $0.29 $0.33

Cost of protecting sitework, such as trees, is not included.

Estimated Cost of Lightning Protection per Square Foot of Roof Area, National Averages
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Lightning Protection Installation Cost Study
Analysis

General: Variations between regicns are due to regional trade practices, wages and benefits, soil
conditions governing the type of ground terminals used, and other factors. Variations within
regions can also be significant, especially between urban and rural locations.

Copper lightning protection equipment is generally more expensive than aluminum due to
commodity prices. There are also regional biases that favor one material over the other.

Nonresidential Buildings: In nonresidential buildings, roof area is the most significant factor in
determining the work required to install lightning pretection. Hence, multistory buildings will
generally costless per square foot of interier floor area.

Costs will generally be more in buildings with extensive roof top equipment and demanding
architectural considerations; less in building with a modicum of reoftop equipment and a simple
configuration.

Buildings over 75 feetin height (Class II) will incur additional expenses. These estimates do not
apply to buildings that house explosives and other special occupancies.

Residential Buildings: In most homes with pitched roofs, air terminals need only be installed at
the roof ridge, not the perimeter of the roof. This explains why lightning protection costs for the
home in our study is below the trend line shown for non-residential construction.

Note, however features such as dormers, chimneys, balconies, skylights, rooftop equipment, and
large flat areas can add to the cost.

How to Use

These cost estimates can be used in the early stages of planning or designing a project. Once the
overall configuration of a building is determined, consultation with a qualified lightning protection
designer or installer will yvield a more accurate estimate and identify ways to improve protection
while reducing costs.

These cost estirnates are subject te change with timme and can be adjusted using the Engineering
News Record Construction Cost Indexes or other databases of historical construction cests.
Lightning protection costs are also subject to fluctuations in raw material costs.

For Additional Information

Lightning Safety Alliance, www.LightningSafetyAlliance.org

Lightning Protection Institute, www. lightning.org

East Coast Lightning Equipment, Inc., www.ecle.biz, info@ecle.biz, +1 860-379-2046

© 2015, East Coast Lightning Equipment, Inc.
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Lightning Protection Installation Cost Study
APPENDIX

The following survey instrument was sent via e-mail lo qualified lightning protection professionals.

ECLE requests your assistance in creating cost estimating guidelines that can be used by architects
and engineers. Many designers ask us about the cast of installing lightning protection so they can
include lightning protection in their project estimates. Your information will help them make better
cost-to-benefit calculations that will, we believe, make it more likely for them to specify lightning
protection. Please take a few minutes to look at the three buildings below then send us your price
estimate to perform each of the installations.

Your data will be confidential. Michael Chusid, RA FCSI, a construction industry consultant, will
compile regional and national averages and use the information to write articles for leading
construction industry publications. We will send you a copy of his report as our thank you.

TYRIcal Residential LIghtning Protection System

Residential Project

Assume the following:

Normal grounding conditions

Concealed installation - new construction
LPI or UL Certification Required

Please price in copper and aluminum
Price as youwould to a GC or EC

High School Project
Assume the following:

Normal grounding conditions
Exposed installation - existing construction & T — . e
EPDM Roof L7
LPI or UL Certification Required
Please price in copper and aluminum
Price as you would to a GCor EC

Typical Commercial
Lightning Protection System

Government Office Building Project
Assume the following:

Normal grounding conditions
Structural Steel to Greund installation
New construction

Built-Up Roof

LPI or UL Certification Required

Please price in copper and aluminum I
Price as youwould to a GC or EC /
Click to downlead office dimensions

End of Document
Page 4
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Apparent lightning strike caused ALF fire
By Austin L. Miller
Posted Jun 16, 2017 at 4:27 PM
Updated Jun 16, 2017 at 6:48 PM
The fire that forced the evacuation of residents and staff at an assistant living facility in
Belleview was apparently caused by Mother Nature.
According to a spokesperson from the State Fire Marshal’s Office, it appears the fire was
caused by a lightning strike. Damage to the attic area is approximately $30,000. The exact cause
of the fire won't be determined until the investigation is complete.
Marion County Fire Rescue officials said Friday there were reports of heavy weather with
lightning in the area prior to the fire. Fire officials said the blaze started in the attic above the
electric panels and moved along the trusses.
Firefighters, sheriff's deputies and others placed 56 residents from Hampton Manor Assisted
Living, 10590 SE 62nd Avenue Road, onto buses that transported them to another Hampton
Manor facility.
Fire officials said they received the call about 5:05 p.m. and arrived on scene at 5:11 p.m. The
fire was under control at 5:29 p.m.
Beatrice Kelty, community director at Hampton Manor, told the Star-Banner that Donna
Clifford was in the kitchen when she heard a pop sound in the breaker and then saw fire in the
ceiling. Clifford, the dietary supervisor, immediately pulled the alarm. There were seven staff
members on duty at the time of the fire.
Kelty said she quickly went to the kitchen and doused the blaze with a fire extinguisher. Kelty
said she and the other team members, including Dawn Crossley, a resident care manager, went
to get the residents and evacuate them.
None of the residents were in the kitchen at the time of the fire. When the fire started, Kelty
said, they were in the middle of dinner.

https://www.ocala.com/news/20170616/apparent-lightning-strike-caused-alf-fire 11/7/2018
. . . 371
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Apparent lightning strike caused ALF fire Page 2 of 2

“My team was excellent and the residents cooperated,” Kelty said.

According to a fire report, as the fire made its way through the attic, a single fire sprinkler was
activated and it contained the fire to the general area until firefighters arrived. The report also
said that as soon as flames were seen in the attic, a staff member pulled the kitchen pull station
that activated the hood. Though no fire was present in the hood, fire officials said it prevented

the gas from going into the kitchen.

“The early actions by the staff to activate the fire alarm and notify MCFR along with the
operation of the sprinkler system allowed for a quick response and to contain the damage,”

according to the report.

Cindy Campbell, director of operations, told the Star-Banner that all the residents remain at
the Hampton Manor at 1500 SE 24th Road because the Belleview building sustained significant

damage in the kitchen area.

Campbell said its unknown when the repairs will begin or end or when residents will be able
to return to the Belleview building. For now, she said, they're looking for an alternate location,

and the residents at the Southeast 24th Road facility are adjusting well.

Contact Austin L. Miller at 867-4118, austin.miller@starbanner.com or @almillerosb.

https://www.ocala.com/news/20170616/apparent-lightning-strike-caused-alf-fire 11/7/2018
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SP7686

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, iz
: Date Submitted 12/4/2018 Section 449 Proponent James gregory
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation No Affirmative Recommendation
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications

Summary of Modification
Deletes redundant language
Rationale

The nurse call system requirements in NFPA 99 are redundant and contradictory to the FGI Guidelines. Sections are deleted because
they are redundant to the Guidelines.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
There is no fiscal impact on the local entity relative to enforcement.

Impact to building and property owners relative to cost of compliance with code

There is no fiscal impact to building and property owners relative to the cost of compliance.
Impact to industry relative to the cost of compliance with code

There is no fiscal impact to industry relative to the cost of compliance.

Impact to small business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Has a reasonable and substantial connection with the health and safety an welfare of the
general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens or improves the code by making the code requirements clearer to the user.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code
Does not degrade the effectiveness of the code.
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Alternate Language

d Comment Period

Proponent scott waltz Submitted 5/24/2019 Attachments Yes

Rationale

Clarifies language in proposal and brings back language previously stricken.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code

g None

é Impact to building and property owners relative to cost of compliance with code
00 None

©

N~

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Yes

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
It does not

Does not degrade the effectiveness of the code
It does not

Alternate Lanquage

2nd Comment Period

Proponent  James gregory Submitted 5/11/2019 Attachments Yes

Rationale

This paragraph was accidentally deleted in the original modification and that is why this modification was not approved. This
alternate language put back this paragraph so there is no change to the building code for the illumination of the means of
egress.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
No impact. Puts back original and existing code language.
Impact to building and property owners relative to cost of compliance with code
No impact. Puts back original and existing code language.

7686-A2

Impact to industry relative to the cost of compliance with code
No impact. Puts back original and existing code language.

Impact to Small Business relative to the cost of compliance with code

There is no fiscal impact to small business relative to the cost of compliance.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Puts back original code language for the health safety and welfare.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens the code by putting back original and existing code language.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Does not discriminate against materials products methods or systems.

Does not degrade the effectiveness of the code
Improves the code by putting back language that was struck.
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SP7686 -A4 Text Modification

449.3.13 Nurse call system. Reference The Guidelines for other requirements. The requirements for
nurse call systems as described in NFPA 99 shall not apply.

449.3.13.1 In addition to the requirements of radiofrequency systems described in The Guidelines,
wireless type nurse call systems shall be permitted if they have been tested and approved by a national
recognized testing laboratory (NRTL) to meet the requirements of UL 1069, 7th edition, Section 49,
Wireless Systems published October 12, 2007 as referenced in Chapter 35 of this code.

449.3.13.2 In addition to the areas required by The Guidelines, an emergency resuscitation alarm
(CodeBlue) calling station shall be provided for staff use in each operating and cesarean delivery room.

449.3.13.3 An emergency staff assistance station shall be located within each psychiatric seclusion
room and shall be of hands-free operation.

449.3.14.4 There shall be illumination of the means of egress in accordance with NFPA 101 and
designed for automatic dusk-to-dawn operation. Such illumination shall continue to the public way or
to a safe area(s) located at a minimum of 30 feet (9.144 m) from the building and large enough to
accommodate the required occupant load of the exit discharge.
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449.3.14.4 There shall be illumination of the means of egress in accordance with NFPA 101 and

desiened for automatic dusk-to-dawn operation. Such illumination shall continue to the public way or

to a safe area(s) located at a minimum of 30 feet (9.144 m) from the buildine and large enough to

accommodate the required occupant load of the exit discharge

SP7686 -A2 Text Modification
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449.3.13 Nurse call system. Reference The Guidelines for other requirements. Nurse call systems as
described in NFPA 99 shall not apply.

449.3.13.1 In addition to the requirements of radiofrequency systems described in The Guidelines,
wireless type nurse call systems shall be permitted if they have been tested and approved by a national
recognized testing laboratory (NRTL) to meet the requirements of UL 1069, 7th edition, Section 49,
Wireless Systems published October 12, 2007 as referenced in Chapter 35 of this code.

SP7686 Text Modification
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SP7729

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 18
. Date Submitted 12/6/2018 Section 453.10.3.7 Proponent Don Whitehead
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation No Affirmative Recommendation
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications

Summary of Modification

To clarify the exterior light shielding requirements.
Rationale

To clarify the amount of exterior light shielding required by this section, section 3.2(4), State Requirements for Educational Facilities
and section 255.2575, F.S.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None

Impact to building and property owners relative to cost of compliance with code
None

Impact to industry relative to the cost of compliance with code
None

Impact to small business relative to the cost of compliance with code
None

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This modification will clarify the maximum amount of light pollution that affects the welfare of the neighboring general public

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This modification will strengthen and improve the code with clearer exterior light shielding requirements.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This modification will not discriminate against materials, products, methods or systems of construction of demonstrated
capabilities.

Does not degrade the effectiveness of the code
This modification does not degrade the effectiveness of the code.
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Alternate Language

2nd Comment Period

Proponent Don Whitehead Submitted 5/24/2019 Attachments Yes

Rationale

This modification will clarify the requirements for light shielding and align the code with section 3.2(5), State Requirements for
Educational Facilities, Rule 6A-2.0010, Florida Administrative Code.
Fiscal Impact Statement

~ Impact to local entity relative to enforcement of code

<| None.

&.’ Impact to building and property owners relative to cost of compliance with code
N None.

N

Impact to industry relative to the cost of compliance with code
None.

Impact to Small Business relative to the cost of compliance with code
None

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This modification will clarify the health and safety requirements for installation of light fixtures.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This modification will strengthen and improve the code with clearer light fixture requirements.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
This modification will not discriminate against materials, products, methods or systems of construction of demonstrated
capabilities.

Does not degrade the effectiveness of the code
This modification will not degrade the effectiveness of the code.

Alternate Language

2nd Comment Period

Proponent Don Whitehead Submitted 5/9/2019 Attachments Yes

Rationale
To clarify the amount of exterior light shielding required by this section, section 3.2(4), State Requirements for Educational
Facilities and section 255.2575, F.S.
Fiscal Impact Statement
Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
None

Impact to industry relative to the cost of compliance with code
None

Impact to Small Business relative to the cost of compliance with code
None

Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This modification will clarify the maximum amount of light pollution that affects the welfare of the neighboring general public.
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This modification will strengthen and improve the code with clearer exterior light shielding requirements.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

This modification will not discriminate against materials, products, methods or systems of construction of demonstrated
capabilities.

Does not degrade the effectiveness of the code
This modification will not degrade the effectiveness of the code.
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453.10.3.7 Shielding. Exterior lighting shall be shielded from adjacent properties for all exterior lighting equipment as described in Sections 453.10.3.7.1
and 453.10.3.7.2.

SP7729 -A7 Text Modification

Exception: Lighting used for the following exterior applications is exempt where equipped with a control device independent of the control of the
nonexempt lighting:

Specialized signal, directional, and marker lighting associated with transportation.

Advertising signage or directional signage.

Lighting integral to equipment or instrumentation and installed by its manufacturer.
Theatrical purposes, including performance, stage, film production, and video production.
Temporary lighting.

Roadway lighting required by governmental authorities.

Lighting used to highlight features of public monuments and registered landmark structures.
Lighting classified for and used in hazardous areas.

. Lighting for swimming pools, spas and water features.

0. Lighting for the national flag in light pollution zones B, C and D.

S NA L e W —

453.10.3.7.1 Lighting Pollution Zones. The light pollution zone for the building site shall be determined from Table 453.10.3.7(1) unless otherwise
specified by the jurisdiction.

Table 453.10.3.7(1)

LIGHT POLLUTION ZONES

LIGHT
POLLUTION DESCRIPTION
ZONE

Rural and low-density residential
areas such as, but not limited to:
agricultural districts, one- and two-
family residential communities.
business parks, rural town centers
commercial or industrial areas with

e
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limited nighttime activity and the
developed areas within parks and
Open space preserves.

Light commercial business districts
and high-density or mixed-use
residential districts such as, but not
limited to: neighborhood business
districts, light industrial areas with
moderate nighttime activity.
multifamily residential uses.
institutional residential uses
hospitals, hotels. motels, churches
schools and neighborhood recreation
facilities.

High-density commercial business
districts, and heavy industrial or
manufacturing arcas such as, but not
limited to: business districts in large
cities, commercial corridors, high-
density suburban commercial areas,
town center mixed-use areas
industrial uses and shipping and rail
vards with high nighttime activity.
high-use recreation facilities, regional
shopping malls, car dealerships, gas
stations, and other exterior retail areas
with high nighttime activity.

Areas such as, but not limited to:
high-density entertainment districts
and heavy industrial areas. where
approved by the code official.

|=

SP7729 -A7 Text Modification

@]

[w]

453.10.3.7.2 Light trespass. Exterior luminaires shall not exceed the applicable backlight ratings specified in Table 453.10.3.7(2).

Table 453.10.3.7(2)

MAXIMUM ALLOWABLE BACKLIGHT RATINGS ab.c

HORIZONTAL DISTANCE TO LIGHT POLUTION ZONE (LPZ)
LIGHTING BOUNDARY (H,5) A B o D
His > 2h, B3 B4 B5 B5
hy<His=2h, B2 B3 B4 B4
0.5h,=Hz =h, Bl B2 B3 B3
Hiz <0.5hy BO Bo Bl B2
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SP7729 -A7 Text Modification

b = Mounting Height: The distance above finished grade at which a luminaire is mounted, measured to the midpoint of the luminaire.

a. Backlight (B) ratings are defined by ANSI/IESNA TM-15-11 Addendum A.

b.  Luminaires located two mounting heights or less from the fighting boundary shall be installed with backlight towards the nearest fighting boundary, unless lighting
a roadway, bikeway or walkway that intersects a public roadway.

C.  The rating shall be determined by the actual photometric geometry in the specified mounting orientation.

468.3.7.1 Illumination level in classrooms/instructional spaces. Illumination at the normal task level for the type of classroom/instruction
space shall be a minimum designed to provide and maintain an average of 40 footcandles (400 Lux).

Modify FBC-Building Chapter 35 as follows:

IE SNA [Nluminating Engineering Society of North America,

120 Wall Street, 17th Floor,
New York, NY 10005-4001
Standard Referenced

Reference in code

382
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Number

ANSVIESNA RP-28-07

ANSIIESNA TM-15-11

SP7729 -A7 Text Modification

Addendum A
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453.10.3.7 Shielding. Exterior lighting shall be shielded from adjacent properties for all exterior lighting equipment as described in Sections 453.10.3.7.1
and 453.10.3.7.2.

SP7729 -A4 Text Modification

Exception: Lighting used for the following exterior applications is exempt where equipped with a control device independent of the control of the
nonexempt lighting:

Specialized signal, directional, and marker lighting associated with transportation.

Advertising signage or directional signage.

Lighting integral to equipment or instrumentation and installed by its manufacturer.
Theatrical purposes, including performance, stage, film production. and video production.
Temporary lighting.

Roadway lighting required by governmental authorities.
Lighting used to highlight features of public monuments and registered landmark structures.

Lighting classified for and used in hazardous areas.

. Lighting for swimming pools, spas and water features.
0. Lighting for the national flag in light pollution zones B, C and D.

SO N AL W

453.10.3.7.1 Lighting Pollution Zones. The light pollution zone for the building site shall be determined from Table 453.10.3.7(1) unless otherwise
specified by the jurisdiction.

Table 453.10.3.7(1)

LIGHT POLLUTION ZONES

LIGHT
POLLUTION DESCRIPTION
ZONE

Rural and low-density residential
areas such as, but not limited to:
agricultural districts, one- and two-
family residential communities.
business parks, rural town centers
commercial or industrial areas with

e
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limited nighttime activity and the
developed areas within parks and
Open space preserves.

Light commercial business districts
and high-density or mixed-use
residential districts such as, but not
limited to: neighborhood business
districts, light industrial areas with
moderate nighttime activity.
multifamily residential uses.
institutional residential uses
hospitals, hotels. motels, churches
schools and neighborhood recreation
facilities.

High-density commercial business
districts, and heavy industrial or
manufacturing arcas such as, but not
limited to: business districts in large
cities, commercial corridors, high-
density suburban commercial areas,
town center mixed-use areas
industrial uses and shipping and rail
vards with high nighttime activity.
high-use recreation facilities, regional
shopping malls, car dealerships, gas
stations, and other exterior retail areas
with high nighttime activity.

Areas such as, but not limited to:
high-density entertainment districts
and heavy industrial areas. where
approved by the code official.

|=

SP7729 -A4 Text Modification

@]

[w]

453.10.3.7.2 Light trespass. Exterior luminaires shall not exceed the applicable backlight ratings specified in Table 453.10.3.7(2).

Table 453.10.3.7(2)

MAXIMUM ALLOWABLE BACKLIGHT RATINGS ab.c

HORIZONTAL DISTANCE TO LIGHT POLUTION ZONE (LPZ)
LIGHTING BOUNDARY (H,5) A B o D
His > 2h, B3 B4 B5 B5
hy<His=2h, B2 B3 B4 B4
0.5h,=Hz =h, Bl B2 B3 B3
Hiz <0.5hy BO Bo Bl B2
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b = Mounting Height: The distance above finished grade at which a luminaire is mounted, measured to the midpoint of the luminaire.

SP7729 -A4 Text Modification

a. Backlight (B) ratings are defined by ANSI/IESNA TM-15-11 Addendum A.

b.  Luminaires located two mounting heights or less from the fighting boundary shall be installed with backlight towards the nearest fighting boundary, unless lighting
a roadway, bikeway or walkway that intersects a public roadway.

C.  The rating shall be determined by the actual photometric geometry in the specified mounting orientation.

Modify FBC-Building Chapter 35 as follows:

IE SNA [luminating Engineering Society of North America,

120 Wall Street, 17th Floor,

New York, NY 10005-4001

Standard Referenced
Reference in code
Number Title section number

I:I
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ANSIIESNA RP-28-07

ANSIIESNA TM-15-11

Addendum A

SP7729 -A4 Text Modification
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453.10.3.7 Shielding. Exterior lighting shall be shielded from adjacent properties in accordance with Section 409
Site Lighting, International Green Construction Code.

SP7729 Text Modification

. . 388
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SP7729 -A4 Text Modification

453.10.3.7 Shielding. Exterior lighting shall be shielded
from adjacent properties for all exterior lighting equipment
as described in Sections 453.10.3.7.1 and 453.10.3.7.2.

Exception: Lighting used for the following exterior

applications is exempt where equipped with a control
device independent of the control of the nonexernpt

lighting:

1.

2.
3.

Lh

10.

Specialized signal, directional, and marker
lighting associated with transportation.
Advertsing signage or directional signage.
Lighting integral to equipment or
instrumentation and installed by its

manu facturer.

Theatrical purposes, including performance,
stage, film production, and video production.
Temporary lighting.

Roadway lighting required by governmental
authorities.

Lighting used to highlight features of public
monuments and registered landmark structures.
Lighting classified for and used in hazardous
areas.

Lighting for swimming pools. spas and water
features.

Lighting for the national flag in light pollution
zones B, C and D.

453.10.3.7.1 Lighting Pollution Zones. The light pollution

zone for the building site shall be determined from Table

453.10.3.7(1) unless otherwise specified by the jurisdiction.

Table 453.10.3.7(1
LIGHT POLLUTION ZONES

LIGHT
POLLUTION DESCRIPTION
ZONE

[

Rural and low-density residential
areas such as but not limited to:
agricultural districts, one- and two-
farmily residental cormmunities
business parks, rural town centers
commercial or industrial areas with
Lirmited mghtume activity and the
developed areas within parks and
OPEN SPACE PIESErves.

L=}

Light commercial business districts
and high-density or mixed-use
residential districts such as, but not
limited to: neighborhood business
districts, hight industrial areas with
moderate nighttime activity
multifamily residential uses,
institutional residential uses
hospitals, hotels, motels, churches.
schools and neighborhood recreation
facilities.

)

High-density commercial business
districts, and heavy industrial or

manufacturing areas such as. but not

limited to: business districts in large

2020 Triennial
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cities, commercial corridors, high-
density suburban commercial areas,
town center mixed-use areas,
industrial uses and shipping and rail
yards with high nighttime activity
high-use recreation facilities, regional

shopping malls, car dealerships, gas
stations, and other exterior retail areas

with high nighttime activity.

Areas such as, but not limited to:
high-density entertainment districts
and heavy industrial areas, where
approved by the code official.

SP7729 -A4 Text Modification

!

453.10.3.7.2 Light trespass. Exterior luminaires shall not

exceed the applicable backlight ratings specified in Table
453.10.3.7(2).

Table 453.10.3.7(2
MAXIMUM ALLOWABLE BACKLIGHT RATINGS 2-b.<

HORIZONTAL LIGHT POLUTION ZONE

DISTANCE TO (LPZ)
BO}%LB] A B < D
Hig > 2hnm B3 B4 Bs B3
hm<sHig<2hm B2 B3 Bd B4
05hn<Hip<hm Bl B2 B3 B3
Hig<05hm BD B0 Bl B2

b = Mounting Height: The distance above finished grade at which

a mminaire is mounted, measured to the midpoint of the mminaire.

a. Backlight (B} ratings sre defined by ANSIIESNA TM-15-11
Addendum A.

b. Luminaires located two mounting heights or less from the
Lighting bowndary shall be installed with backlight towards the
nearest kghting boundary, unless lighting s roadway, bikeway
ot walkway that intersects a public roadway.

c. The rating shall be deterrained by the actual photometric
geormetry in the specified mounting orentation.
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SP7729 -A4 Text Modification

ANSI/IESNATM-15-11 Addendum A can be found at:

https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf
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SP7729 -A7 Text Modification

453.10.3.7 Shielding. Exterior lighting shall be shielded
from adjacent properties for all exterior lighting equipment
as described in Sections 453.10.3.7.1 and 453.10.3.7.2.

Exception: Lighting used for the following exterior

applications is exempt where equipped with a control
device independent of the control of the nonexernpt

lighting:

1.

2.
3.

Lh

10.

Specialized signal, directional, and marker
lighting associated with transportation.
Advertsing signage or directional signage.
Lighting integral to equipment or
instrumentation and installed by its

manu facturer.

Theatrical purposes, including performance,
stage, film production, and video production.
Temporary lighting.

Roadway lighting required by governmental
authorities.

Lighting used to highlight features of public
monuments and registered landmark structures.
Lighting classified for and used in hazardous
areas.

Lighting for swimming pools. spas and water
features.

Lighting for the national flag in light pollution
zones B, C and D.

453.10.3.7.1 Lighting Pollution Zones. The light pollution

zone for the building site shall be determined from Table

453.10.3.7(1) unless otherwise specified by the jurisdiction.

Table 453.10.3.7(1
LIGHT POLLUTION ZONES

LIGHT
POLLUTION DESCRIPTION
ZONE

[

Rural and low-density residential
areas such as but not limited to:
agricultural districts, one- and two-
farmily residental cormmunities
business parks, rural town centers
commercial or industrial areas with
Lirmited mghtume activity and the
developed areas within parks and
OPEN SPACE PIESErves.

L=}

Light commercial business districts
and high-density or mixed-use
residential districts such as, but not
limited to: neighborhood business
districts, hight industrial areas with
moderate nighttime activity
multifamily residential uses,
institutional residential uses
hospitals, hotels, motels, churches.
schools and neighborhood recreation
facilities.

)

High-density commercial business
districts, and heavy industrial or

manufacturing areas such as. but not

limited to: business districts in large
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cities, commercial corridors, high-
density suburban commercial areas,
town center mixed-use areas,
industrial uses and shipping and rail
yards with high nighttime activity
high-use recreation facilities, regional

shopping malls, car dealerships, gas
stations, and other exterior retail areas

with high nighttdme activity.

Areas such as, but not limited to:
high-density entertainment districts
and heavy industrial areas, where
approved by the code official.

!

453.10.3.7.2 Light trespass. Exterior luminaires shall not

exceed the applicable backlight ratings specified in Table
453.10.3.7(2).

Table 453.10.3.7(2
MAXTMUM ALLOWABLE BACKLIGHT RATINGS b«

HORIZONTAL LIGHT POLUTION ZONE

DISTANCE TO (LPZ)
BO}%LB] A B c D
Hig > 2hnm B3 B4 Bs B3
hm<sHig<2hm B2 B3 Bd B4
05hn<Hip<hm Bl B2 B3 B3
Hig<05hm BD B0 Bl B2

b = Mounting Height: The distance above finished grade at which

a mminaire is mounted, measured to the midpoint of the mminaire.

a. Backlight (B} ratings sre defined by ANSIIESNA TM-15-11
Addendum A.

b. Luminaires located two mounting heights or less from the
Lighting bowndary shall be installed with backlight towards the
nearest kghting boundary, unless lighting s roadway, bikeway
ot walkway that intersects a public roadway.

c. The rating shall be deterrained by the actual photometric
geormetry in the specified mounting orentation.

468.3.7.1 MMumination level in classrooms/finstructional
spaces. Illumination at the normal task level for the type of
classroom/instruction space shall be armrmurs designed
to provide and maintain an average of 40 footcandles (400
Lux).

Modify FBC-Building Chapter 35 as follows:

IESNA Iluminating Engineering Society of North America,

120 Wall Street, 17th Floor,
New York, NY 10003-4001

Standard Referenced
Reference in code
393
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Number Title section number

ANSI/IESNA RP-28-07 Lighting and the Visual Environment for Seniot Living . .. ....... .. ... ... . ......... 450.3.15.3

ANSI/IESNA TM-15-11

Addendum A Backlight, Uplight. and Glare (BUGYRatngs. ........oooeeeeeeinei e 453.10.3.7.2
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ANSI/IESNATM-15-11 Addendum A can be found at:

https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf
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SP8038

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L S
: Date Submitted 12/12/2018 Section 453.27.3 Proponent Joseph Garrity
. Chapter 4 Affects HVHZ No Attachments No
' TAC Recommendation No Affirmative Recommendation
: Commission Action Pending Review
Comments
General Comments No Alternate Language Yes

Related Modifications

Summary of Modification

Now, innovative relocatables falling under Type V are not permitted via the pre-manufactured building program as SREF-compliant for
classroom use. But, incorporating fire sprinklers in a Type V relocatable provides greater life-safety than that of a non-sprinklered
Type |, Il or IV relocatable.

Rationale
Currently, combustible Type V construction is not allowed for relocatables for use in public educational facilities. However, there have
been great advances in the design to Type V construction for relocatables including cost-effective, advanced designed Type V
relocatables that are fully protected by a NFPA 13 Fire Sprinkler System.

These innovative relocatables falling under Type V are not permitted via the pre-manufactured building program as SREF-compliant

for classroom use. But, incorporating fire sprinklers in a Type V relocatable provides greater life-safety than that of a non-sprinklered

Type |, Il or IV relocatable. Automatic suppressions systems limit fire impact in educational properties.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None - Plan Review and Construction Inspections would be the responsibility of the manufacturer, as under the Florida modular
building program. Local costs would be the same for inspection of installation and site plan review, as with currently allowed units
under the current code language.

Impact to building and property owners relative to cost of compliance with code
Minimal - the costs for NFPA 25 required inspections per pre-manufactured unit could be as little as $300/year depending on the
volume of units inspected at a time.

Impact to industry relative to the cost of compliance with code
None, in part due to the fact that the proposed change would not impact currently permitted relocatables. There will be no
increased cost for Type |, Il or IV relocatables, and the cost for Type V will be factored into the overall design and construction
cost bore by the manufacturer.

Impact to small business relative to the cost of compliance with code

None, there is no change in the cost of compliance relative to the current code. Moreover, the change
requested is specific to public educational facilities and not small businesses.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The purposed amendment allows Type V relocatables that are fully protected by a NFPA 13 Fire Sprinkler System provides
equal, or greater, safety than what is currently required under the Florida Building Code, Section 453.27.3.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Having Type V relocatables that are fully protected by a NFPA 13 Fire Sprinkler System provides equal, or greater, safety than
what is currently allowed under the Florida Building Code, Section 453.27.3. The amendment allows for better products, methods,
and systems of construction.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
The proposed change expands the types of materials, products, methods, and systems of construction allowed under the Florida
Building Code, Section 453.27.3 while ensuring safety by requiring Type V construction to be fully sprinklered when used as a
relocatable in public educational facilities.

Does not degrade the effectiveness of the code
The current code allows structures that are not fully spinklered. Having Type V relocatables that are fully protected by a NFPA
13 Fire Sprinkler System provides equal, or greater, safety than what is currently required under the Florida Building Code,
Section 453.27.3.

. . 396
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Alternate Language

2nd Comment Period

Proponent Joseph Garrity Submitted 5/26/2019 Attachments Yes

Rationale

Currently, combustible Type V construction is not allowed for relocatables for use in public facilities. However, there have been
great advances in the designs of type V construction from relocatables including cost-effiective, advanced designed Type V
relocatables that are fully protected by a NFPA 13 Fire Sprinkles System. These advances include structures with materials not
suseptible to decay or termite damage. These advances include having materials and constuction methods in compliance with
all parts of the Florida Building Code regarding protection from decay and termites.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code

None - Plan Review and Construction Inspections would be the responsibility of the manufacturer, as under the Florida
modular building program. Local costs would be the same for inspection of installation and site plan review, as with currently
allowed units under the current code language.

Impact to building and property owners relative to cost of compliance with code

Minimal - the costs for NFPA 25 required inspections per pre-manufactured unit could be as little as $300/year depending
on the volume of units inspected at a time.

Impact to industry relative to the cost of compliance with code

None, In part due to the fact that the proposed change would not Impact currently permitted relocatables. There will be no
increased cost for Type |, Il or IV relocatables, and the cost for Type V will be factored into the overall design and
construction cost bore by the manufacturer.

Impact to Small Business relative to the cost of compliance with code

None, there is no change in the cost of compliance relative to the current code. Moreover, the change requested
is specific to public educational facilities and not small businesses.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The purposed amendment allows Type V relocatables that are fully protected by a NFPA 13 Fire Sprinkler System provides
equal, or greater; safety than what is currently required under the Florida Building Code, Section 453.27.3.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Having Type V relocatables that are fully protected by a NFPA 13 Fire Sprinkler System provides equal, or greater; safety
than what is currently allowed under the Florida Building Code, Section 453.27.3. The amendment allows for better
products, methods, and systems of construction.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
The proposed change expands the types of materials, products, methods, and systems of construction allow under the
Florida Building Code, Section 453.27.3 while ensuring safety by requiring Type V construction to be fully sprinklered when
used as a relocatable in public educational facilities.

Does not degrade the effectiveness of the code
The current code allows structures that are not fully spinklered. Having Type V relocatables that are fully protected by a

NFPA 13 Fire Sprinkler System provides equal, or greater, safety than what is currently required under the Florida Building
Code, Section 453.27.3.

Is the proposed code modification part of a prior code version? No

1st Comment Period History

Proponent Don Whitehead Submitted 2/4/2019 Attachments  Yes
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453.27.3 Construction type. All new relocatables constructed, purchased or otherwise acquired by a board shall be
noncombustible Type L, I, or IV construction, or Type V Construction if fully protected by a NFPA 13 Fire
Sprinkler System and is (a) constructed of material not susceptible to decay and termite damage or (b) is fully
compliant with all sections of Florida Building Code regarding protection against decay and termites related to
material and construction methods used.

SP8038 -A1 Text Modification
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453.27.3 Construction type. All new relocatables constructed, purchased or otherwise acquired by a board shall be
noncombustible Type |, Il, or IV construction, or Type V Construction if fully protected by a NFPA 13 Fire Sprinkler
System.
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453.27.3 Construction type. All new relocatables constructed, purchased or otherwise acquired by a
board shall be noncombustible Type |, Il, or IV construction, or Type V Construction if fully protected by
a NFPA 13 Fire Sprinkler System and is {(a} constructed of material not susceptible to decay and termite

damage or (bl is fully compliant with all sections of Florida Building Code regarding protection against
decay and termites related to material and construction methods used.
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SP8038 -G1 General Comment

As staff to the State Board of Education, I would not be able to recommend acceptance of
Modification SP8038. This code modification secks to allow Type V construction, which would
allow light weight wood construction in public educational facilities. Currently, the State Board
of Education has not authorized light weight wood construction. This change proposes to
eliminate a Florida-specific requirement that was adopted to promote the public health and safety
of the schools in Florida. The ICC model codes do not take into account the unique situations in
Florida as shown by the following explanations:

Relocatables constructed in Florida are vulnerable to termite damage and other wood destroying
organisms, such as powderpost beetles and carpenter bees. Because the destruction is hidden
below the surface, pest control inspections can only minimize the danger, but not completely
eliminate it. Because noncombustible construction is extremely durable, fire and termite
resistant, and has a life expectancy of around 100 vears, it is a popular building material in
Florida. Because wood deteriorates more quickly with the high humidity in Florida, its life
expectancy is about 23 years. Also, fire-retardant treated wood is expressly prohibited from
being used in the construction of educational facilities by Rule 6A2.0010, of the Florida
Administrative Code.

As an example of the potential hazard, allow me to share one school district's experience. Marion
County School District was conducting an asbestos abatement of Anthony Elementary
Cafetorium. During the asbestos abatement of the 9x9 floor tiles, one of the workers fell through
the floor exposing the serious structural damage of the original wood floor framing system,
which had been destroyed by powderpost beetles. Wood destroying organisms can cause
structural failure without warning, and endanger the life safety of the occupants.

As staff to the State Board of Education, I urge the committee to not approve this code
modification as submitted.
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SP8213

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LI
: Date Submitted 12/14/2018 Section 464 Proponent James gregory
. Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation No Affirmative Recommendation
: Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications
None
Summary of Modification

Adds requirements for emergency power in accordance with Florida Administrative Code.
Rationale

These new requirements are necessary because of a new FAC and because all of the physical plant requirements are to be included
in the FBC, not another rule. This requirement also prohibits the use of gasoline fuel for the generatros due to the fire-safety issues of

using and storing such a highly flammable liquid inside of or near to an occupied residential building and carbon monoxide issues that
were apparent in every major hurricane in Florida.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code
There is no fiscal impact on the local entity relative to enforcement.

Impact to building and property owners relative to cost of compliance with code

There is an incres fiscal impact to building and property owners relative to the cost of compliance.
Impact to industry relative to the cost of compliance with code

There is no fiscal impact to industry relative to the cost of compliance.

Impact to small business relative to the cost of compliance with code

There is a fiscal impact to industry relative to the cost of compliance.
Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Has a reasonable and substantial connection with the health and safety an welfare of the
general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Strengthens or improves the code by making the code requirements clearer to the user.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities

Does not discriminate against materials, methods, or systems of construction. Does prohibit the use of gasoline.
Does not degrade the effectiveness of the code

Does not degrade the effectiveness of the code.

2nd Comment Period

Proponent Shaddrick Haston Submitted 5/26/2019 Attachments  Yes

omment:

The Florida Assisted Living Association objects to this proposed change. See attached document for full comments.
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SP8213 Text Modification

464.4.2 Heating and cooling.

464.4.2.1 When outside temperatures are 65°F (18°C) or below, an indoor temperature of at least 72°F (22°C) shall
be maintained in all areas used by residents during hours when residents are normally awake. During night hours
when residents are asleep, an indoor temperature of at least 68°F (20°C) shall be maintained.

464.4.2.2 During hours when residents are normally awake, mechanical cooling devices, such as electric fans, must
be used in those as are of buildings used by residents when inside temperatures exceed 83°F (29°C) provided outside
temperatures remain below 90°F (32°C). No residents shall be in any inside area that exceeds 90°F (32°C).
However, during daytime hours when outside temperatures exceed 90°F (32°C), and at night, an indoor temperature
of no more than 81°F (27°C) must be maintained in all areas used by residents.

464.4.2.3 Residents who have individually controlled thermostats in their bedrooms or apartments shall be permitted
to control temperatures in those areas.

464.4.2.4 In accordance with Chapter 58 A-5.036 Emergency Environmental Control for Assisted Living Facilities
Florida Administrative Code, a new facility shall be equipped with eithera permanent on-site alternate power
source, such as an optional stand-by generator, to operate for a period of 96 hours for the demand load of

the heating, ventilation and air conditioning equipment of the facility.

464.4.2.4.1 If the alternate power source is a generator, it shall meet the requirements of NFPA 70 for an Optional
Stand-bv generator.

464.4.2.4.2 If the alternate power source is a generator, gasoline shall not be permitted for use as a fuel.

I:
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SP8213 -G1 General Comment

FALA

FLORIDA ASSISTED LIVING ASSOCIATION
Promoting Excellence in Assisted Living

Ref: SP8213

Dear Commmission:

The Flonda Assisted Living Association strongly disagrees with the proposed amendment
requiring the use of stand-by generators as the only means to allow compliance if a generator is to
be used. The modification would prevent assisted living facilities from being compliant by using
portable generators. Florida’s current law takes into account the special needs of large and small
assisted living communities. Florida has more than 1,640 assisted living facilities that are eight (8)
beds or less. The majority of these small assisted living facilities are located in small residential

commumnities.

Assisted living facilities providing care to Florida’s low-income seniors are at a breaking point.
Funding. Assisted living providers were informed that the rates were supposed to be negotiated
between managed care plans and assisted living providers; however, providers are given a take-it-
or-leave-it contract. Depending on the area of the state, those rates are locked in between $900 -
$1,300.00 per month. To compound this problem, residents living in these assisted living facilities
are becoming frailer, requiring higher levels of care at the same payment rate received in 2014,
During this five-vear period there has been no additional funding for vearly cost increases, thus
eroding the rate of reimbursement year over year. As the costs of goods and services continue to
increase over the last five (5) years, wages have become more stagnant and programs and activities
are threatened. In short, there is no way to shift cost increase to the Florida Medicaid program,

which theoretically pays for low income senior care in assisted living facilities.

Changes May Violate The Fair Housing Act Amendments of 1988

The 14" Amendment's Ecual Protection Clause prohibits states from denying a person equal protection
of the law. This and three federal laws—section 504 of the Rehabilitation Act of 1873; Title Il of the

Americans with Disabilities Act {(ADA}; and the Fair Housing Act, especially its 1988 amendments [FHAA)—

Florida Assisted Living Association 1
1618 Mahan Center Blvd ., Suite 103, Tallahassee, FL 32308 » Tel: 850-383-1159 = Fax: 850-224-0448 » www.fala.org
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SP8213 -G1 General Comment

FALA

FLORIDA ASSISTED LIVING ASSOCIATION
Promoting Excellence in Assisted Living

limit local control over group home siting. The FHAA is probably the most significant since it applies to
dwellings. The three laws build on one another by applying consistent definitions and nondiscrimination

standards.

In Marbrunak, inc. v. City of Stow, Ohio, 974 F.2d 43 {6th Cir. 19392), the city informed the provider of a
group home that it would have to satisfy a series of extensive safety requirements, including sprinklers,
an interconnected alarm system, lighted exit signs, push bars on all doors, and a fire extinguisher every
30 feet. The city admitted that these requirements were far more extensive than those reguired of single-
family dwellings. The federal appeals court agreed with the lower court's conclusion that the fire safety
requirements were “based on generalized perceptions about the inability of developmentally disabled
persons to live safely in a ‘normal home.” Murbank, 974 F.2d ot 47. The lower court indicated that

i

Marbrunak was required “to install an alarm system, doors with push bars, and fire walls and flame-
retardant wall coverings without showing why such renovations were needed to ensure the safety of the

residents.

The Courts have held that a town's classifying the home as a boarding or rooming house and requiring
structural changes had an undeniable discriminatory effect. It found the house would not be able to
operate in a single-family zone; residents, unlike a family with seven related members, would not be able
to live in any neighborhood with single-family zoning; and recovering alcoholics and drug addicts could
not live in a sober house in a residential setting in order to enhance their chances of making a full recovery
(Tsombanidis v. City of West Haven, 129 F. Supp. 2d 136, 180 F. Supp. 2d 262, 208 F. Supp. 263 {2001,
2002); affirmed in part, reversed in part 352 F.3d 565).

The Florida Assisted Living Association respectfully request that this modification and undue burden not

be placed on assisted living facilities.

Florida Assisted Living Association 2
1618 Mahan Center Blvd ., Suite 103, Tallahassee, FL 32308 » Tel: 850-383-1159 = Fax: 850-224-0448 » www.fala.org
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_SP8281 § 16

 Date Submitted  12/15/2018 Section 453.8.3 Proponent Paul Coats
| Chapter 4 Affects HVHZ No Attachments No
© TAC Recommendation No Affirmative Recommendation
: Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification
Removes restrictions on public school construction types which are in conflict with Chapters 5 and 6 of the code.

Rationale
Currently, the special occupancy provisions for schools in the Florida Building Code prohibit wood-frame construction, regardless of
building size, except for heavy timber. However, both the International Building Code (IBC) and the NFPA Building Construction and
Safety Code (NFPA 5000) now have time-tested criteria for schools of all construction types, the same provisions which regulate
private schools in Florida. They contain criteria for school size (according to construction type), fire resistance, fire sprinklers, fire alarm
systems, means of egress, interior finishes, and many other safety features specific to schools. By retaining outdated materials
restrictions for schools, Florida gains nothing in school safety or longevity while losing significant advantages for cost effectiveness,
energy efficiency, environmental sustainability, and construction efficiency. The building code should provide the same protections and
opportunities regardless of building ownership. This proposal eliminates the materials restrictions for public schools which conflict with
the building code provisions regulating other schools in the state. It does not require the use of any particular material.

Fiscal Impact Statement
Impact to local entity relative to enforcement of code

Removes overlapping and conflicting requirements for schools.

Impact to building and property owners relative to cost of compliance with code
May reduce the cost of construction.

Impact to industry relative to the cost of compliance with code
May reduce the code of construction.

Impact to small business relative to the cost of compliance with code
May reduce the cost of construction.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
Improves the code by removing conflicting requirements.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
Removes discriminatory materials provisions.

Does not degrade the effectiveness of the code
Does not degrade the effectiveness of the code.

2nd Comment Period

Proponent Gregory Young Submitted 5/2/2019 Attachments No

[GY@Comment:
(D | agree with Don Whitehead&#39;s rationale. The wood industry just wants to sell more wood.
[]

SP8281

2nd Comment Period

Proponent Harold Barrineau Submitted 5/26/2019 Attachments No

(e JComment:
(D | agree with this modification.
[]

SP8281
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1st Comment Period Histo

Proponent Don Whitehead Submitted 2/4/2019 Attachments  Yes
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453.8.3Construction type.

School board and Florida college buildings including auxiliary, ancillary and vocational facilities shall comply
with-the following: the construction type provisions of this code.

SP8281 Text Modification
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SP8281 -G1 General Comment

As staff to the State Board of Education, I would not be able to recommend acceptance o f
Modification SP8281. This code modification seeks to allow Type III and Type V construction,
which would allow light weight wood construction in public educational facilities. Currently, the
State Board of Education has not authorized light weight wood construction. This change
proposes to eliminate a Florida-specific requirement that was adopted to promote the public
health and safety of the schools in Florida. The ICC model codes do not take into account the
unique situations in Florida as shown by the following explanations:

As directed by Section 1013.372 of the Florida Statutes, schools in Florida are often used as
hurricane shelters. Hurricane shelters are required to meet much higher standards, to protect the
occupants during a storm. These higher standards include design wind speeds in excess of 200
mph and missile impact speeds in excess of 80 mph. Using wood construction as the structure of
a hurricane shelter would be very inefficient, because it would not only require more valuable
classroom space, but it would require more taxpayer dollars.

Buildings constructed in Florida are vulnerable to termite damage and other wood destroying
organisms, such as powderpost beetles and carpenter bees. Because the destruction is hidden
below the surface, pest control inspections can only minimize the danger, but not completely
eliminate it. Because concrete block is extremely durable, fire and termite resistant, and has a life
expectancy of around 100 years, it is a popular building material in Florida. Because wood
deteriorates more quickly with the high humidity in Florida, its life expectancy is about 25 years.
Also, fire-retardant treated wood 1s expressly prohibited from being used in the construction of
educational facilities by Rule 6 A2.0010, of the Florida Administrative Code.

As an example of the potential hazard, allow me to share one school district's experience. Marion
County School District was conducting an ashestos abatement of Anthony Elementary
Cafetorium. During the asbestos abatement of the 9x9 floor tiles, one of the workers fell through
the floor exposing the serious structural damage of the original wood floor framing system,
which had been destroyed by powderpost heetles. Wood destroying organisms can cause
structural failure without warning, and endanger the life safety of the occupants.

As staff to the State Board of Education, I urge the committee to not approve this code
modification as submitted.

2020 Triennial

Special Occupancy

409

Page: 1

http://www floridabuilding.org/Upload/Modifications/Rendered/Mod_8281_G1_General_SP8281-G1_1.png



SP7363

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7
: Date Submitted 11/20/2018 Section 3001.2 Proponent Bryan Holland
. Chapter 30 Affects HVHZ No Attachments No
' TAC Recommendation No Affirmative Recommendation
© Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification
This proposed modification adds "emergency elevator communication systems for the deaf, hard of hearing and speech impaired" to
the code.

Rationale
This belongs in the code. A significant part of the population is serviced by this proposal where currently there is a void. Current
technologies should be able to be readily adapted to meet the requirements of this proposal. The referenced installation and design
standards do not apply to all elevators and conveying systems and their components. Each standard is for a certain type. Although
covered for accessibility in Section 1109.8, the installation standard for Platform Lifts and Stairway Chairlifts, ASME A18.1, is not

included in Chapter 30. ASME A18.1 is a separate standard, not covered by Section 1.1.2 of ASME A17.1.
Fiscal Impact Statement

Impact to local entity relative to enforcement of code

This proposed modification will not impact the local entity relative to code enforcement.
Impact to building and property owners relative to cost of compliance with code

This proposed modification will not change the cost of compliance to building and property owners.
Impact to industry relative to the cost of compliance with code

This proposed modification will not change the cost of compliance or impact industry.

Impact to small business relative to the cost of compliance with code

This proposed modification will not change the cost of compliance or impact small business.
Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This proposed modification is directly connected to the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction
This proposed modification improves and strengthens the code.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of construction.

Does not degrade the effectiveness of the code

This proposed modification enhances the effectiveness of the code.

2nd Comment Period

Proponent Harold Barrineau Submitted 5/25/2019 Attachments No

omment:
| agree with this modification

1st Comment Period History

Proponent Comingore Michelle Submitted 1/4/2019

Attachments No
omment:

If adopted into the building code, this proposal would likely be unenforceable. Florida Statute (F.S.) 399.035 provides
accessibility requirements for elevators. Paragraph 399.035(1)(c), F.S., requires elevators to comply with s. 2.27 of ASME
A17.1. The requirements in this proposal exceed the requirements in ASME code, which include push-button based two-way

communication with a visual indicator, on-demand notification of the building location, elevator number and that assistance is
required, and system operability verification.

Paragraph 399.035(4), F.S., states "This section supersedes all other state laws and regulations and local ordinances and rules
affecting the accessibility of passenger elevators to the physically handicapped..." Adding this proposal to the building code

would make the building code more stringent than the statutorily-mandated two-way communication requirements and present a
conflict between statute and the building code.
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1st Comment Period Histo

Proponent andy cid Submitted 2/3/2019 Attachments  Yes
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3001.2 Emergency elevator communication systems for the deaf, hard of hearing and speech impaired. An
emergency two-way communication system shall be provided that:

1. Is a visual and text-based and a video-based 24/7 live interactive system.

2. Is fully accessible by the deaf, hard of hearing and speech impaired, and shall include voice-only options for

hearing individuals.

3. Has the ability to communicate with emergency personnel utilizing existing video conferencing technology,
chat/text software or other approved technology.

SP7363 Text Modification

3001.2 3. Referenced standards.
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SP7363 -G3 General Comment

FBC Public Comment by Andy Cid, President/Founder, Barrier Free Solutions for the Deaf and Hard of
Hearing, LLC.

| am the author and main proponent of the current code under IBC Chapter 30, Section 3001.2 {effective
2018 through 2021 AND | submitted another code change, which passed and is now public- effective
2021 and good through 2024).

| support Bryan Holland's proposal to adopt the code language under Section 3001.2. Why? Besides
providing access to 50 million people of the Deaf in the U.S, the key word to Mr. Holland's proposal and
for this code language is SAFETY. If the State of Florida does not adopt progressive safety standards, it
will lag behind the rest of the country, as all or most jurisdictions adopt the IBC codes and the relevant
standards.

The current ASME al7 standard, in Section 2.27, was re-written in late 2018 (t/b published in 2019) to
honor the intent of the IBC code. | was a part of the task force that assisted the al7 in designing the
standard language.

Also, the old standard, under 2.27, requires AUDITORY PHONE SYSTEMS ONLY, or insufficient "one way
push button" systems. This is NOT two-way interaction for the Deaf community.

Even if the old or new standard is referenced by the FBC, the building code still takes precedence over
the standard. See below:

Chapter 1, ICC - Scope and Administration:
102 4 REFERENCED CODES AND STANDARDS -

The codes and standards referenced in this code shall be considered part of the requirements of this

code to the prescribed extent of each such reference and as further regulated in Sections 102.4.1 and
102.4.2. [A] 102.4.1 Conflicts. Where differences conflicts occur between provisions of this code and

referenced codes and standards, the provisions of this code shall apply.

[A] 102.4.2 Provisions in referenced codes and standards. Where the extent of the reference to a
referenced code or standard includes subject matter that is within the scope of this code orthe ICC
Codes in section 101.4, the pravisions of this code or the ICC codes in Section 101.4, as applicable, shall
take precedence over the provisions in the referenced code or standard.

Therefore, | urge the State of Florida and its building official community to adopt this code change for
the FBC. If it is not adopted, the state is doing a disservice to its own citizens by lagging behind the
times and not protecting its own. And there is also the liability issue where building owners run the risk
of liahility and litigation by not providing communication access in elevators, in the event of an elevator
system breakdown, with entrapped Deaf occupants.
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