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The information provided here is for informational and educational purposes and current as
of the date of publication. The information is not a substitute for legal advice and does not
necessarily reflect the opinion or policy position of the Municipal Association of South
Carolina. Consult your attorney for advice concerning specific situations.
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Al
What and Why -

Discuss why property inspections are important, how often they should be
conducted, what documentation is required, and how to address any issues
that may be found during the inspection

We will cover both property risk control and natural hazards risk analysis.

* Fire prevention — Property Loss Control

* Assess hazards associated with donated and unoccupied buildings
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Understand and Prioritize the Property Risk — Reported Fires

Figure 1. Reported fires by year
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Understand and Prioritize the Property Risk

Figure 1. Presence of sprinklers in US structure fires by occupancy:

2015-2019
Nursing home 69%
Hospital 61%
Prison or jail 58%
Manufacturing 52%
Educational 40%

Warehouse |[meeesssssssss———— 34%
Store or office T 26%
Public assembly |m——— 25%
All structures |m——m 10%
Residential [m— 8%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 2. Types of sprinklers

present at US structure fires: 2015-2019 Figure 4. Civilian death rates per 1,000 reported fires
in properties with sprinklers and with no AES
2015-2019
With sprinklers 0.7
elpee: Dry pipe, 10%
No AES 6.7

Other, 4%

0 1 2 3 4 5 6 7
Civilan deaths per 1,000 fires

e Marsh
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Understand and Prioritize the Property Risk

Figure 8. Sprinkler operation and effectiveness:
2015-2019

Operated Failed to operate, 8%
and

effective, - Operated ineffectively, 4%
88%

Figure 11. Reasons for sprinkler failure: 2015-2019

System components damaged, 9%

Inappropriate system for type of
fire, 6%

‘ Lack of maintenance, 10%

Manual intervention defeated
system, 18%
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Understand and Prioritize the Property Risk
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Understanding Property
Fire Loss Control Visits

From a location Visit — not what we want to see...

e Marsh
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Five top items found, (focusing on Human Element, importance, and cost) that should completed at the
Site Level (little to no cost)

1) Implementing a Hot Work Permitting System, following National Fire Protection Association [NFPA]- 51B, 2019- Standard for
Fire Prevention During Welding, Cutting, and Other Hot Work
e Reason: Hot Work is the leading cause/ payout of all insurance companies, carriers write this as the number one recommendation.
Cost: FREE
2) Implementing the an Impairment Tagging System, following NFPA 25, 2023- Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems
e Reason: Improperly monitored fire protection equipment represents 57% of all system failures during a fire, which were shut.
e Cost: FREE
3)  Impl ing a Housekeeping Program for the Electrical and Telecommunication Rooms, following NFPA 75, 2020- Standard for
the Fire Protection of Information Technology Equipment and NFPA 76, 2020- Standard for the Fire Protection of Telecommunications
Facilities
e Reason: Server room and telecommunication rooms control all of the communications and functionalities of the hotels/ resorts.
Critical for sales, production, and day-to-day operation.
e Cost: FREE (time commitment from in-house personnel, as well as regular in-house audits)
4)  Conducting IR Scans of Electrical Equipment on an Annual Basis, following NFPA 70B, 2023- Standard for Electrical Equipment
Maintenance
e Reason: Hot spots can cause, failure of electrical equipment, which in turn could result in a fire. This also could determine hot spots on
equipment before the point of failure, preventing equipment failure/ loss of production.
e Cost: $3,000 to $7,000 per location (based on US market price and moderately sized property, as contractors charge by the day)
5) Implement a Fire Protection Inspection, Testing, and Maintenance Program, following NFPA 25, 2023- Standard for the Inspection,
Testing, and Maintenance of Water-Based Fire Protection Systems
e Reason: Fire safety inspections can identify potentially hazardous situations and ensure they are corrected continuously. Fire
equipment and system inspection and testing will help ensure the protection equipment is properly placed, is serviceable, and will
operate if needed. This is listed within NFPA, International Fire Code and the International Building Code.
e Cost for in-house checks: FREE (time commitment from in-house personnel)
o Cost for inspections by licensed fire protection contractors: dependent upon equipment and location

e Marsh "

Sprinkler Heads

Upright Upright Pendent Pendent

Fire Sprinkler Head Components TABLE FOR TEMPERATURE RATINGS AND COLORS FOR FIRE SPRINKLERS
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8 Marsh 2
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Automatic Sprinklers

Suppression Mode vs Control Mode

Standard Response — Control Mode

ESFR (Early Suppression Fast Response)

 Marsh 13

Sprinkler Activation

* How does a sprinkler work?

Ceiling

e Marsh 1
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Sprinkler System Components

Sprinkler System Components

Gravity Tank

Fire Pump

e Marsh 15

Automatic Sprinkler Systems

Alarm

9 Marsh 16
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Automatic Sprinkler Systems Wet System

From Supply

(Elevation View)

¥ Marsh v
air Dry System
Heated Enclosure
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Standby
- (Elevation View) From Supply
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Special Extinguishing Systems

N

ny Chemical Extinguishing Systems

i

Foam Extinguishing Systems

Alarm and Notification Systems

g & .
- — & —

T

Two Wires

Two Wires

[ <e== TTTTTITITH

Telephone Line 2

Modem
Local PC

RS-485 e
—

S

?/ comfi‘l‘u FII

COMMUNICATIONS

i

FA-300-6DDR Conventional
Fire Alarm Control Panel

FA-300-LCDR
Remote LCD Annunciator

2/27/2024
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FIRE PROTECTION VALVES

Outside Screw & Yoke (OS&Y) Inspector’s Test Valve Indicating Butterfly Valve (IBV

i e

N
Stem Down = Stem Up =

Closed Open v Indicator in same
direction as pipe =
Open v
Non-indicating Valve (NIV) Post Indicator Valve (PIV)

Window shows
open= Open v

Handle shows direction of Open v’
g8 Window shows shut =
. Closed

e Marsh 2

FIRE PROTECTION VALVES
Underground Valve (UV) Post Indicator Valve Assembly (PIVA)

Also known as curb box valve

Unobstructed hole = Open
v

Main drain valve
Use “T bar” to check if Open v/

Auxiliary valve (Dry pipe sprinklers)
Wall Post Indicator Valve (WPIV) B

i

Window shows Open=
Open v/

9 Marsh 2
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General Fire Protection Inspection Frequency Reference

Inspection, Testing and Maintenance of Water-Based Fire Protection Equipment per NFPA 25 (2022) based on

a. Weekly Inspection -0 Pumps

Sprinkler system
Standpipe and Hose
Systems

Valves

Water Mist Systems
Water Spray Fixed Systems

Water Storage Tank

Test

Fire Pumps

 Marsh

Frequency

Dry Pipe System

Automatic dry standpipe standpipe
systems
Backflow Prevention Assemblies

Control Valves

Preaction/Deluge Type
Pressure reducing and Relief Valves

Plant air
Heating System

Supervision

Fire Pump house & system
Dry pipe valve enclosure - during freezing weather (with
low temp alarm)

Gauges

Reduced pressure assemblies/reduced-pressure detector
assemblies

Control Valve-roadway box valve

Control Valves-sealed

Preaction/Deluge Valves-Enclosure (temp supervised)
Fire Pump pressure-relief valves

Fire Pump casing relief valve (follows churn test for
electric/diesel)

Master Pressure-Regulating Devices

Plant air-air pressure (unsupervised)

Deluge Valve House-heat

Water storage tank-heating system (unsupervised low
water temp)

Water storage tank-low water temperature unsupervised

Fire Pumps —diesel engine no flow test

Fire Pumps-no flow test (electric servicing high rise or
limited service controllers, uses vertical turbine pumps, or
ground level tank supply)

General Fire Protection Inspection Frequency Reference

Inspection, Testing and Maintenance of Water-Based Fire Protection Equipment per NFPA 25 (2022)

b. Monthly  Inspection Fire Alarm/Detection

Sprinkler system

based on Frequency

Dry Pipe System

Preaction Type
Preaction/Deluge Type
Sprinkler system

Dry Pipe/Preaction/Deluge
Systems

Standpipe and Hose Systems Automatic dry standpipe systems

Valves

Water Storage Tank

Portable Fire Extinguishers-
Rechargeable

Portable Fire Extinguishers-
Non Rechargeable
Maintenance Foam-Water Sprinkler
Systems
Test Fire Pumps

e Marsh

Control Valves
Dry Pipe Valves

Preaction/Deluge Type
Automatic Tank Fill Valves
Supervision

General

General

Batteries
Gauges ( protection for freezers)

Gauges ( protection for freezers)
Preaction/Deluge Valve-Exterior

Gauges - Verify gauge operable, undamaged
Gauges (air unsupervised)

Gauges (if air supervised continuously)
Control Valves-locked

Dry pipe valves-gauge on air side (if pressure
unsupervised)

Dry pipe valves-gauge on wet side

Dry pipe valves -exterior inspection

Preaction/Deluge Valves-exterior

Auto tank fill valve-exterior

Water storage tank water level (level alarm
unsupervised)

Fire extinguisher manual inspection

Fire extinguisher manual inspection

Foam concentrate pump operation

Fire Pumps-electric driven no flow test

2/27/2024
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General Fire Protection Inspection Frequency Reference

Inspection, Testing and Maintenance of Water-Based Fire Protection Equipment per NFPA 25 (2022)

based on Frequency

Inspection
Fire Protection Valves

Maintenance

Test

 Marsh

Control Valve-roadway box valve

Control Valves-sealed

Valve supervisory alarm devices
Control Valves-locked

Control Valves-electrically supervised
Control Valves

Control Valves-position testing & operation

General Fire Protection Inspection Frequency Reference

simulate alarms, flow
water, exercise all valves.

and check valves, hydrostatically
test FDC connections, replace or
recalibrate gauges.

heads must be sent to
UL for testing.

UL for testing.

System Annually Quarterly 3 Year 5 Year 10 Year 20 Year 50 Year

Type

Wet Full visual inspection of | Simulate alarms, flow N/A In addition to the annual Asample of dry ‘A sample of quick A sample of standard
all heads, piping and water, exercise all valves. inspection, perform internal pendent and dry response sprinkler response sprinkler
other components, invest f pipe network i i heads mustbe sentto | heads must be sentto

U.L for testing.

simulate alarms, flow
water, exercise all valves
and fully trip deluge
valve.

and check valves, hydrostatically
test FDC connections, replace or
recalibrate gauges clean or
replace strainers, filters and
orifices.

Dry Full visual inspection of | Simulate alarms, flow Full visual inspection of all | In addition to the annual NA ‘A sample of quick ‘A sample of standard
all heads, piping and water, exercise all valves. | heads, piping and other inspection, perform internal response sprinkler response sprinkler
other components, components, simulate investigation of pipe network heads must be sentto | heads must be sent to
simulate alarms, flow alarms, flow water, exercise | and check valves, hydrostatically UL for testing. U.L for testing.
water, exercise all valves all valves and fully trip dry | test FDC connections, replace or
and partially trip dry valve. recalibrate gauges. clean or
valve. replace strainers, filters and

orifices.

Preaction | Fullvisual inspection of | Simulate alarms, flow N/A In addition to the annual NA ‘A sample of quick ‘A sample of standard
all heads, piping and water, exercise all valves. inspection, perform interal response sprinkler response sprinkler
other components, investigation of pipe network heads must be sentto | heads must be sent to
simulate alarms, flow and check valves, hydrostatically U.L for testing. U.L for testing.
water, exercise all valves test FDC connections, replace or
and fully trip preaction recalibrate gauges, clean or
valve. replace strainers, filters and

orifices.

Deluge | Full visualinspection of | Simulate alarms, flow N/A In addition to the annual N/A
all heads, piping and water, exercise all valves. inspection, perform interal
other components, investigation of pipe network

e Marsh

2/27/2024
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High Level Risk
Assessment Support

®» MARSH propery sk arsgemen

{ FIRE PREVENTION

Q Fire Extinguishers
O Extinguishers located throughout the building

O Located in unobstructed areas — 3 feet clearance

O Extinguishers hung on hangers attached to walls - 3 % to 5 feet above the
floor. Safety Pin ——p»=

F—
Q Inspect Gauge Nozzle — :F’ > Handle
O No cracked glass / \
. e Pressure gauge
O Fully charged: arrow in 12:00 position
. . . L. High Pressure
QO Discharged unit: arrow in 9:00 position Gas Canister

Q Check hose for cracks or cuts

O Check that safety pin is not missing

. . . . Ch I,
0 Inspection tag is attached, monthly inspections are documented, and Carbﬁneglrg!:de.

extinguisher has been inspected and certified by a fire protection oriBter

equipment professional within the last year.

HOW TO USE A FIRE EXTINGUISHER

3 R -
£ £ g
1]
PULL AIM SQUEEZE SWEEP
THE PIN AT BASE OF FIRE THE LEVER | FROM SIDE TO SIDE

14



FIRE EXTINGUISHERS
T N

i §

TYPES OF
EXTINGUISHERS

2

SUITABLE FOR THESE
CLASSES OF FIRES

@

Syl o e O b s o prorti PR vy W g
(=3 5 « Paint Soray Booths ‘» Telecommunication * Food Trucks. + Covento Halls e e A * Dip Tanks * Nanufacturing « Metal Faricaton
eSS ol vt o Facits * Fool Cremiar + Compte fooms - « Hamwy ncusties
EEE < ModwetimSes . i P ki = Coan Rooms
EEE < Gees

Extinguisher Types Hydrostatic Test Period

Dry chemical 12years

Carbon dioxide Syears

Stored water pressure 5years

Halon 12years MARSH b 29

®» MARSH Al
i, o
L FIRE PREVENTION

Q' Sprinkler System
Sprinkler risers
Q Annual inspections with inspection tags attached to main risers
Q Vvalves
Q Sprinkler valves accessible

O Valves not damaged or leaking
Q Valves open and locked
QO Check for water leaks
Q Gauges
O Replaced in the last 5 years
O Not damaged

O Riser must have no obstructions by 36 inches

O Nothing hanging from any exposed sprinkler pipes

Sprinkler heads
Q Sprinkler heads have >18 inch clearance from head to storage [r—

Bymass P

Q No sprinkler heads damaged

O Fire Pumps e iy .
O Not damaged (overall condition)- any leaks or damaged pipes or sprinkler heads - ol

Q Fire Pump Electric or Diesel?
Q Pump inspected by a contractor in the last 12 months
Q Electrical Fire Pump

Q Fire pump flowed and tested weekly — 10 min

[m]

Diesel Fire Pump
Q Fire pump flowed and tested monthly — 30 min
QO Diesel tank % full? If not needs to be filled

2/27/2024
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®® MARSH Propersy sk arsgemen

[ FIRE PREVENTION

Q Fire Detectors
O Verify system is in normal condition — no faults indicated on the main fire panel.

O Monthly tests completed and documented
O Control panels and equipment (power supply, fuses, LEDs, trouble signals)
O Batteries (corrosion)

O Tested annually by a vendor and report on file

O Detection units
O No defective detectors — Smoke OR Heat detection
O No detectors covered with tape / paint or covers
QO Properly secured

O Manual fire alarm box - free with no damage and not obstructed
O Check batteries of fire alarm box (Replace every 3 -5 years)

Q Fire Exits
O llluminated exit signs are operational throughout building
O Signs are tested monthly on all exit doors
QO Exits not blocked interior and exterior
QO Fire Doors
QO Roll-up exit doors are inspected to ensure they are functioning, and fusible links are in place and not dated

®% MARSH
CFIRE PREVENTION g A T

O Boiler Rooms
O Empty rooms, not to be used for storage
0 Boiler inspection tags are visible and annual inspections are current
QO Daily and monthly log sheets completed by maintenance staff
O Visual inspection of the entire system for leaks or damage
QO safety Shut-off valves in place
P TD B v

QO Gas trains in-order

v
SKIOS 44D SUFRORTS.

A water-heating device that exceeds any one of the following should be classified as a water boiler:
¢ 120 gallons nominal water storage capacity;

* 160 psi operating pressure;

* 210 degrees Fahrenheit operating temperature; or
* 200,000 Btu/hr. heat input.

2/27/2024
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®% MARSH

Property Risk Management

{ FIRE PREVENTION

O Electrical Inspection
Q Infrared / thermographic testing completed on electrical boxes and motors annually — New NFPA 2023 code

Electrical systems should be enclosed and kept clean

u]

Systems sealed and maintained to keep loose dirt, dust, and debris out

Q Systems cleaned regularly using a vacuum (NOTE: This poses high risk for electrocution. Either contract with a professional or verify the system

u]

is de-energized by a trained electrician and all employees are trained in lock-out/tag-out.)

Vents and fan grills cleaned regularly

Switchgears, Breakers, transformers and Motor Control Boxes

Q

=]
a
a
=]
a

Electrical rooms clear of any combustible materials

Inspected regularly for signs of cracking or physical damage, arcing or overheating, and moisture
Bolts and connectors show no signs of corrosion or overheating and are tightened to manufacturer’s specifications

Critical circuit breakers and switchgear easily accessible
No damage for the oil filled transformer
Transformer has been inspected in the last 24 months with oil testing

Electrical Safety in the building

[m]

Q
=]
Q
Q

No exposed wires
No loose conduits

No electrical cords in pathways (cord protectors)
Breather

No over loaded power cords Conservatgr Tank
No space heaters beneath desks

Low Voltage

Main Tank Blshes

Tank Cover. Cooling
Tubes

Drain Off

Transformer

®» MARSH

U FIRE PREVENTION

O Generators

O Run weekly or Monthly for 30 min

Q Log been updated on run time and maintenance
O Annual inspections completed by vendor

O Generator protected against the elements

O Hot Work Permit

QO Is there a current hot work permit at the building

Q Copies of completed permits kept with all details completed
Q Fire watch on the permit longer than 60 min

O Hot work permit complies with NFPA 51B 2023

O Flammable Liquid

Q Flammable liquids stored in proper container

Q Any large quantities of flammable liquids stored on site if so additional info to be provided:

Property Risk Management

2/27/2024
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HOT WORK PERMIT

HOT WORK PERMIT

Post this permit at the site of any work involving open flames or the production of heat and sparks, Return
all completed permits to the General Manager for retention

PERMIT GOOD FOR OME SHIFT ONLY!

HOT WORK PERFORMED BY:

REQUIRED PRECAUTIONS CHECKLISTS|

O Availsble sprinklers snd extinguishers arz in
service.

DATE: O Hot work equipment in good repair.
BUILDING: REQUIREMENTS WITHIN 35 FT. OF WORKY
O Flammable liquids and combustible materizls
removed or covered with fire retardant t2rps o
Locarion: metal shislds
O Floors swept clean of combustitles.
O Expl i
DESCRIPTION OF HOT WORK: O Allwalls 2nd floor apenings coverad,
WORK ON
o is and without
NAME OF HOT WORK OPERATORI(S]: covering or insulaticn.
O Combustibles on other side of walls moved
2wy,
O o ganger exists by conduction of heat inta
I verify the above location has been examined, the anather room or area.
precautions checked on the Required Precautions O Enclosed equipment cleaned of 2l
Checklist have been taken to prevent fire, and combustibles
o of flammable liquids and

permission i for work.
NAME of local Contact or designee (Print):

Permit DATE | TIME
Request
PeRMIT | DATE TivE

I certify that [ have personally checked the hat work area
and that the necessary items of preparation are present
and that | have feund them satisfactary.

SIGNATURE of local Contact o designee:

Date & Time:

vapars.
FIRE WATCH/HOT WORK AREA MONITORING

O Fire watch will be provided during and
continuously for 60 minutes sfter wark,
including any work break.

Fire wratch i supplied with suitable
extinguisher(s)

Fire wratch s trained in use of this equipment
2nd sounding alarms

Hot work area inspected 60 minutes after job s
completzd.

OTHER PRECAUTIONS TAKEN

o

o

o

o

Ample ventilation ta remave smoke/vapor fram
work ares

‘Welding screens in place i required.

Proper PRE being worn

oo

Source: NFPA 518, Fire Pravention During Welding, Cutting, and other Hot Work.

WHENEVER HANDLING FLAMMABLE LIQUIDS ALWAYS THINK OF
THESE EIGHT BASIC TIPS:

0O N OO U A W N

. Eliminate potential ignition sources

. Think “covered” or “closed” for containers

Expissianproal
= 0tur and far

. Know your chemical —consult the safety data sheets (SDSs)
. Remember it’s not the liquid itself that burns, but rather, the invisible vapor

. Maintain adequate ventilation, avoid confined areas where vapors can accumulate

. Properly bond and ground containers when transferring
. Keep liquids segregated by type and store according to governing / local codes

. Use approved storage, transfer, use and disposal equipment, i.e., FM or UL listed

2/27/2024
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NFPA KITCHEN HOOD CLEANING REQUIREMENTS TO IMPROVE

FIRE SAFETY

The National Fire Protection Association’s NFPA 96, 2024 (NFPA Kitchen Hood Cleaning Requirements) requires trained and

certified personnel to clean restaurant kitchen hoods and exhausts on a regular basis (NFPA 96-12.4).

O Pin Header

Table 12 4 Schedule of Inspection for Grease Buildup

Type or Volume
of Cooking
Systems serving =olid fuel cooking operations Monthly
*Systemns serving high-volume cooking operations Quarterly
Systems serving moderate-volume cooking operations Sermiannually
tSystems serving low-valume cooking operations Annually

*High-volume cooking operations include 2:
TLow

volume cooking operatiens include

hour cooking, charbroiling, and wok cooking
rches, day camps, seasonal businesses, and senior centers

f

Inspection
Frequency

KITCHEN HOODS

Kitchen Hood Fir:

<<Facility Name>>

System — hly Inspection Log for (Year): __

Indicate whether the following conditions passed inspection.

Y = Yes

N = No (Explain in Comments)

N/A = Not applicable

Date

Inspector

Exhaust fan operating properly

Grease filters in place/clean

Extinguishing system in armed/ready condition

No obvious physical damage

Nozzle blow off caps in place/undamaged

Manual actuators unobstructed

Tamper seals intact

Pressure gauges in operable range

Maintenance tag in place

Portable fire extinguisher(s) unobstructed

2/27/2024
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®% MARSH

{FIRE PREVENTION

O Building Exterior
O No combustibles stored alongside building walls

O Trees not overhanging roof

0 No vegetation growing up exterior wall

O No visual damage from outside

O No loose material — debris

0 Hail guards installed over ground equipment

Smoking

O No smoking within 25-feet of building (Check local / state code)

0 Designated smoking area with a non-combustible receptacle

NATURAL HAZARDS

2/27/2024
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WIND ZONFS

United States Wind Zones Map

,/ n.a New Jersey

. e
Wi hington DY
e w Delaware

Maryland

Memphis

Wind Zones

FortWar iy Dallas orgla |:| Zone | (130 mph)
I:l Zone Il (160 mph)
[ zone mr- @00 mpy
. Zone IV (250 mph)

Other Considerations

Special Wind Region

@ Design wind Speeds (3-second gust) Hurricane
consistent with ASCE 9-75 Threat Region

WIND ZONES

Wind Zones

[ ] zonen (130 mphi
D Zone Il (160 mph)
- Tore 101 (2040 maph)y
. Zone IV (250 mph)

Other Considerations

| Special Wind Region

Hurricane
Threal Region

2/27/2024
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®® MARSH Propersy sk arsgemen

> ROOF INSPECTION

Due to varying degrees of roof pitches, conducting inspections on roofs can be dangerous. Recommend being trained on and using
fall prevention and protection, contracting for preventive maintenance inspections of roofs with an experienced professional, or the
use of a drone to photograph/document roof condition.

BASE FLASHING
CONPTON —

il
FLANGE FLASHING
CONDITION

 BASE FLASHING

EXPANSION
JOINT ———n

it il 85 o z

: FLASH Ty

| CONDITION

FLANGE FLASHING
CONDITION

Check the areas with a red oval ™= GRAVEL GUARD

INSPECTION AREAS

Roof covering o-
condition

0 Flashing

o Lightning Protection

Evidence of o Systems

standing water

. o Pitch pans
or “ponding”

Roof vent o—

o Roof Edging {
Fascia

Roof drain{ o
Accumulated
debris

2/27/2024
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ROOF INSPECTIONS ¢©9¢

Roof Covering omayy e CONGRETE (BB
COMPOSTTION 57%2‘2,:"0 SHAKE
e Metal Roof: ‘ $ ‘ Q
v' Metal Sheathing with Exposed Fasteners
v’ Metal Sheathing with Concealed Fasteners LR e T e
e Built-Up Roof — (built-up roof cover composed of several layers of roofing felt bonded to the roof substrate with

asphalt. Built-up roofing is often topped with gravel to prevent degradation from sunlight.)

Single Ply Membrane Roof (TPO) - Single-ply membranes are flexible sheets of compounded synthetic materials
that are manufactured in a factory. These are commonly known as rubber sheet roofing products, but are more
accurately referred to as: EPDM, PVC, or Modified bitumen sheets. For steel and concrete buildings, this is the
most common type of roof covering.

« (Built-Up Roof or Single Ply Membrane Roof with or without the Presence of Gutters)

e Concrete and Clay Tiles
e Wood Shakes

e Normal Shingle

L]

Shingle Rated for High Wind Speeds (110 mph)

[Built Up Roofing TPO Machanically

Stone
Ballast

Asphalt

Falcon Foam
Tapered Roof

Insulation Hardboard

Overlayment

Roof Board Amtached Momerane
Machanically Attached

Fastenors

b’- -
> -,
=
Roof Insulation 0
Mechanically Attached
18-22 Gouge Steel Dock

Fastaners
Lap Heat-Weided

WHY DO ROOF INSPECTIONS

Common Roof Problems

Roof inspections not only detect common roofing problems but also can help building owners prioritize
improvement projects. A few of the most common roof problems are:

o Missing shingles

o Roof membrane lifted of bulged
o Plants or moss growth

o Leak or crack in the roof

o Shingles curling or buckling

o Shingle granules in gutters

o Roof sagging or drooping

o Roof top equipment damages

o Roof top equipment securement not installed or loose
o Loose flashing

o Scrubbers blocked

o Housekeeping

2/27/2024
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ROOF INSPECTIONS

Common signs of roofing damage at your building,
¢ Rips in EPDM Membrane

v' EPDM rubber roofs are one of the most common types of commercial roofs. If the protective rubber roof
membrane of your EPDM roof is visibly ripping, that means it is no longer watertight and won’t be offering the
same protection.

< TPO Roof Coating Cracks

v White TPO roofs offer energy efficiency as well as lightweight roof protection. As your TPO roof ages, the TPO
coating can crack. If you see cracks in your white roof, get assistance to protect your roof before serious damage
can occur. This is one of the most common causes of failure on TPO roofs and tends to happen at around the 15-
year mark.

™~

+« Ponding Water
¢ Flashing Separated from Roof
«* Membrane Waving in the Wind

+« Loose Fasteners

«» Water Spots on the Ceiling

+ Roof Leaks

WHY DO ROOF INSPECTIONS

Why Roof Inspections Are Important 25-30+
EPDM YEARS

Warranty Repairs

Property damage - interior
Weathering and Aging
Needed Improvements
Routine Maintenance Damage
Storm Damage

Leak Assessment

Stopping the Damage Before It Starts
Proper Drainage

Vegetation Damage

Roof Cleaning

Security

PVvC | 20

15-20
TPO ‘ YEARS

VVVVVVYVYVYVYVYY

A comprehensive roof maintenance program should include, at minimum, the following basic steps:

O Keep roofs clean and free of debris.

O Keep drainage systems clear and functional.

0 Eliminate / make repairs to areas with standing water or “ponding.”

0 Train maintenance personnel on roof construction and related ongoing maintenance needs.

O Restrict roof access to authorized personnel only.

O Limit penetrations of the roof system.

O Monitor sloped roofs with overhangs for the creation of ice dams and add insulation to the attic as necessary.

2/27/2024
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m ROOF INSPECTION B ROOFING MATERIALS

Q Year of roof; build or reroofed: & Q ‘ @

) METAL/
Q Type of Roof: aspHAlr/ o METAL  CONCRETE /U AiNGM
COMPOSITION STANDA'X‘G SHAKE

O Roof Surfacing:

SEA
Q Parapets around roof and how high: FT ‘ Q ‘ ’

O Name of person who is responsible for the roof maintenance? WOOD  CONCRETE/  VINYL ROLLED/
SHAKE CLAY TILE =~ MEMBRANE  FLAT ROOF

O Roof have hail impact rating: TypeS Of I’O OfS

Visual interior inspections of roof decking

1 2 3 4 5
O Check ceilings for any sign of water leaks or damage @ @ @ @ @

U Discoloration of interior walls Q EPDM | 230 Gable roof Hip roof Dutchroof ~ Mansard roof  Flat roof
= Vears

O No loose roof panels
6 7 8 9 10
20 40
PVC | 2. ()
vCeoeeD

Shed roof  Butterfly roof Gambrel roof Dormer roof M Shaped roof

O No daylight seen from below

TPO | 220

®% MARSH
1" ROOF INSPECTION

O Roof inspected at least monthly

Access to rooftop safe and secured

Rooftop equipment securely fastened

Missing screws on equipment housing or strapping

Satellite dishes secured by concrete blocks

No loose flashing, shingles or parts gutter systems around edges of rooftop
Gutters clear of all obstructions and no loose or disconnected parts

Debris removed from roof surface after storm

No storage of materials on the roof surface

No sign of hail damage
Hail guards installed to protect roof-mounted HVAC equipment

Any skylights on roof; Rated for hail impact:

o

No standing water on the roof surface (Note: Water should be gone within 48 hours of most recent
water event)

Snow not permitted to accumulate
Discoloration of the roof surface
No sign of cracks or areas for water penetration

No cracks or gaps in caulked areas

i Iy

Photos of roof taken

2/27/2024
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HAIL DAMAGE
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No Data
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FM Global - Hailstorm hazard map for the contiguous United States (p= 0.7g/cms)

HAIL DAMAGE

Hail impacts most horizontal surfaces damaging those that are not properly designed
for hail impact. Most of the damage is to roofs, followed by damage to cooling fins and
condenser coils of rooftop heating, ventilating, and air conditioning equipment, and
skylights. There is much less damage to windows and walls.

2/27/2024
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HAIL DAMAGE

Hail guards are available in several different materials, but maximum openings should be 0.5 by 1.0 in. They can
also be constructed from minimum No. 11 gauge (0.1205 in. ) diameter steel wire mesh with a maximum mesh
opening size of 0.5 by 1.0 in. supported on a steel framework. Increase the wire size by one gauge if the shortest
span (distance between supporting frame members) exceeds 6 ft.

4

299
9
(

Left Coil Guard '0

Hail Guard Netting

Front Coil Guard

Right Coll Guard

Skylights
Properly rated and maintained skylights are needed to reduce interior water damage from hail storms because hail-punctured

skylights are one of the main causes of water damage to buildings and contents. There have been many instances in which hail

has punctured all the skylights in a building, and caused water damage (rain accompanies most hail storm
)

HVAC Equipment

Cooling fins and condenser coils on heating, ventilating, and air conditioning (HVAC) equipment are extremely susceptible to
damage from small hail. The majority of this hail damage can be prevented by installing hail guards over the condenser cooling
fins. These are usually available as an option from the HVAC equipment manufacturer, but can also be obtained from other

suppliers.
Outdoor Equipment

Fragile outdoor equipment, such as those with exposed glass or plastic components, can be cracked or penetrated by hail,
requiring replacement and possibly affecting operations. Smaller hail can dent exterior insulation on pipes and vessels, although
this usually does not affect operations. .

2/27/2024
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LIGHTNING STRIKE

U.S. Total Lightning Density in 2019
222,988,888 Events Detected

Mational Lightning Detecticn Nabwork
Total Lightning (Strokes + Cloud) Density
a9

'!'NSIH ANNUAL LIGHTNING REFOAT 2019 & Valnals 2020

LIGHTNING PROTECTION

Lightning is an electrical discharge occurring in nature. Electric charges build naturally within a cloud, between clouds, and
between clouds and the earth. Storm conditions increase these potential differences. The voltage between a cloud and the earth

can exceed 30 MV.

Protect buildings and structures from direct lightning strikes by installing lightning protection systems:

» Rods,
P Surge Protectors
» Meshed conductors, g

|
P Catenary wires, e i
D Early streamer emission lightning protection system, :% =
P Protection by natural components,

Y\\v LIGHTNING ROD

A LIGHTNING ROD MOUNTING BASE

CoPPER CABLE

COPPER CABLE STRAP

GROUND ROD CLAMP

GEM

7 (GROUND
| f ENHANCEMENT MATERIAL)
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LIGHTNING PROTECTION
» Rods:

Tapered metal rod that dominates the structure to be protected and which is connected to minimum two down conductors and
two earthing system.

P Surge Protectors

Surge protector or surge suppressor is an appliance or device designed to protect electrical devices from voltage{spikes. A surge
protector attempts to limit the voltage supplied to an electric device by either blocking or shorting to ground an:

voltages above a safe threshold.

» Meshed conductors:
This lightning protection, derived from the Faraday cage, consists of meshed conductors that cover the roof and w:
structure to be protected.

P Catenary wires:
This lightning protection system, using a similar principle to that of the mesh cage, consists of a mesh of conductogs, but at a

distance from the structure to be protected. The aim is to avoid the Iigh%ﬂ'ﬁm:ﬁ'ent coming directly into contact with the
structure.
i
D Early streamer emission lightning protection system:
The principle of an early streamer emission lightning conductor is to artificially generate, with the aid of an ioni;
early upward leader occurring before the other «natural» upward leaders, in order to establish a privileged im
lightning strike.
T
P Protection by natural components: 3
Components that have a lightning protection function butthat were not installed for this purpose.
O The frame of metal constructions; :
Q) Metal parts such as gutters, decoration, guardrails, etc, provided that their cross-section is not less than that'specified for
normal components

®» MARSH
" LIGHTNING PROTECTION

Lightning protection systems should be inspected annually, as well as after major storms, when work is performed on the protected structure (e.g., roof
renovations, electrical or HVAC system updates), and when equipment is installed or serviced (e.g., satellite dishes, security cameras, telephone lines,
television cables). Inspections may be contracted with a lightning protection company, preferably UYL certified.

QO Are buildings equipped with lightning protection systems (lightning rods, conductors, bonding, shielding, and
grounding) % : el PRV 5

0 Lightning protection inspected in the last 18 months

O Are surge protection devices used at all electrical outlets?
QO All components are in good condition
O No part of the system has been weakened by corrosion or vibration
0O All down conductors and grounding electrodes are intact (not severed)

QO All conductors and components are fastened securely to their mounting surfaces and are protected against
accidental mechanical displacement

O There have been no additions or alterations to the protected structure that would reconfiguration or
expansion of the lightning protection system

O There have been no equipment installations that require bonding

O There is no visual indication of damage to surge suppression devices

2/27/2024
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CAT - WILDFIRE

A primary focus of such efforts should be best practice defensible space creation activities such as the following:

¢ Conducting a structure assessment per NFPA 1144, which at a minimum includes:

1. Identification and documentation of wildland fire hazards in the ignition zone(s) for each structure within
wildland fire hazard areas.

2. Determination of mitigation measures for vegetation, other combustibles, and the structure, including the
periodic maintenance associated with such measures.

3. Establishment of priorities relative to mitigating wildland fire risks.

4. Evaluation of the site for conflagration hazards associated with the property to provide information for fire
operations strategies.

e Using fire resistant roofing material.

¢ Clearing dead leaves and twigs from roof and g
* Keeping wood piles and other combustibles at |

¢ Providing noncombustible surfaces and planting
structure.

¢ Removing tall grass and dead plant material wit

Brush fire. (Bo Peterson, FOX 42) <p>{/p}

CAT - WILDFIRE

lllustration of Defensible Space (from Wildfire Risk Reduction in Florida, Florida Department of Agriculture and Consumer Services)

2/27/2024
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-* WATER DAMAGE

O Doors and windows should be properly sealed and have no craéks-etheles

O Any cracks that form in walls and floors should be sealed as soon as possible
Q Exterior drains should be kept clearand free offdebris

Q Sump pumps should have a backup power stppIy
Plumbing

0 Pipes-should'have enouggnsulation to keep thedi

auildings should be kept at a minimum.of 40° durlngr' -

Q During especially cold spells, all faucets should be kebt at.a slow drip to prevent water from
freezing : = X

1 A | PINTERIOR
| T i BFDRAINAGE SYSTEM

FOUNDATION DRAIN

CHECK VALVE.
—
= (WEEPING TILE PIPE)

3/4” CLEAR GRAVEL

SNOW LOADS

. Ensure you have and follow an occupational fall prevention plan
. Clearly identify safety protocols.

. Train your emergency response team and contractors.

. Ensure generators are working and their fuel tanks are full.

. Affix electrical heat tracing along the roof edge

Check roof drains and downspouts.
Mark roof drains.

Check condition of rooftop

Check changes in roof elevation.

1
2
3
4
5
6
7
8
9
10. Clearly mark fire hydrants and fire protection system control valves

T T Unitsatanced siow boad from driing ard sisdung s o tpsl commmercial of idustiial tsidng

trvecturs
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EARTHQUAKE MAP

HAZARDS ASSOCIATED WITH
DONATED AND UNOCCUPIED
BUILDINGS
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UNDERSTANDING THE RISK

Increased Fire Risk

Idle and vacant buildings are frequent targets for fires and vandalism. If left unsupervised, vacant buildings are
often used for playgrounds or sleeping quarters, and in such cases, the risk of fire is particularly high.

If the exterior of a building and the adjacent grounds are allowed to deteriorate, the probability of arson and
vandalism increases. A run-down appearance may cause a perpetrator to rationalize that no one will lose

anything or care if the property is destroyed.

Although fires started in unoccupied premises are commonly arson related, they can also result from electrical
faults in fixed wiring. If the building exterior or surrounding property is not maintained and becomes rundown,
the chances of arson increase significantly. Inadequate maintenance and a lack of routine site inspections may

also lead to water damage.

MANAGING THE RISK

Human Element Programs

Emergency Response
Facility Maintenance
Proper Housekeeping
Business Continuity and Disaster Recovery Plans

Physical Protection Measures

Active Protection Measures like: Automatic Sprinkler Systems
Passive Protection Measures like: Security, Alarm Systems and Electronic Supervision

Natural Perils Resilience

All drainage systems are fully functional
Maintain proper snow removal practices in winter
Roof inspections

2/27/2024
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Property Risk Management

# VACANT BUILDINGS

QO Check building Security
O Locks and windows are in working order and are not compromised

QO Exterior shows no sign of breaches
Q Visual inspections for signs of vandalism/forced entry
O “No Trespassing” posted and visible

O Roof hatches are properly secured
QO Burglar alarm system in working order

O Automatic sprinkler system is functional and inspections are up to date
Q Sprinkler valves open and locked
Q Has local AHJ been notified if system is not in operation

O Fire alarms are functioning and inspections are up to date

O Standpipe system is operational

O Fire Department Connection is free of obstructions

O Hydrants been opened in the last 18 months and accessible

QO Exterior lights in working order, system on a dawn timer or photocell
Q

Roof inspection for sitting water, debris, loose/missing shingles, etc.

O Winter: any heavy snow accumulation and ice on the roof or overhangs

(]

Plumbing inspected for signs of water leaks or corrosion

QO Inspect for signs of pests/vermin

RESOURCES

2/27/2024
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NFPA LINK™

Training on how to use LiNK™

NFPA LINK™ - Dashboard: https://bcove.video/308JUtX

NFPA LINK™ - Bookview: https://bcove.video/3tDTpie

NFPA LiNK™ - Reference Panel: https://bcove.video/3wSk9eV — p e DASHBOARD

NFPA LINK™ - MyLiNK: https://bcove.video/3kJzp8c

NFPA LiINK™ - DIRECT™: https://bcove.video/3j2HTSU

NFPA LINK™ - Offline Mode: https://bcove.video/395Qg12

vVvVvyVvyYVvYyyvyy

NFPA LINK™ - Team Management: https://bcove.video/330GgnB

wRBESOURCES

P FM Global Data Sheets — All free and downloadable

— https://www.fmglobal.com/research-and-resources/fm-global-data-sheets

» FM Global Approval Guide

— https://www.fmapprovals.com/approval-guide

» FM Global RoofNav PROPERTY PROTEGTION

— https://www.roofnav.com/Account/Login

» FM Global Property Protection

- https://www.fmglobal.com/research-and-resources/tools-and-resources/property-protectio
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Any questions or queries contact

Ken E Botes

Marsh Advisory, Property Consulting Solutions
Ken.Botes@Marsh.com

+1404 216 3425

@ Marsh

A business of Marsh McLennan Copyright © 2023 Marsh USA LLC. Allrights reserve
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