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This publication is a compilation of well-researched articles especially for
homeowners. They include valuable information and tips for helping
keep families safe and their homes in top condition.

Please Enjoy it With My Compliments!
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Child Safety

12 Safety Devices to Protect Your Children

About 2.5 million children are injured or killed by hazards in the home each year. The good news is that
many of these incidents can be prevented by usiingple childsafety devices on the market today. Any
safety device you buy should be sturdy enough to prevent injury to your child, yet easy for you to use.
It's important to follow installation instructions carefully.

In addition, if you have oldathildren in the house, be sure they-secure safety devices. Remember,

too, that no device is completely childproof; determined youngsters have been known to disable them.
You can childproof your home for a fraction of what it would cost to have a piofedso it. And

safety devices are easy to find. You can buy them at hardware stores, baby equipment shops,
supermarkets, drug stores, home and linen stores, and through online angbrdeil catalogues.

Here are some childafety devices that can helpgvent many injuries to young children:

1. Use safety latches and locks for cabinets and drawers in kitchens, bathrooms, and other areas to help
prevent poisonings and other injuries. Safety latches and locks on cabinets and drawers can help
prevent childrerfrom gaining access to medicines and household cleaners, as well as knives and other
sharpobjects.

Look for safety latches and locks that adults can easily install and use, but that are sturdy enough to
withstand pulls and tugs from children. Safetyclas are not a guarantee of protection, but they can
make it more difficult for children to reach dangerous substances. Even products withedidthnt
packaging should be locked away out of reach; this packaging is not childproof.

According to ColleeBriscoll, executive director of the International Association for Child Safety (IAFCS),
"Installing an ineffective latch on a cabinet is not an answer for helping parents with safety. It is
important to understand parental habits and behavior. While alahat loops around cabinet knob

covers is not expensive and easy to install, most parents do not consistesdlget."

Parents should be sure to purchase and install safety products that they will actually adapt to and use.

2. Use safety gates thelp prevent falls down stairs and to keep children away from dangerous areas.
Look for safety gates that children cannot dislodge easily, but that adults can open and close without
difficulty. Forthe top of stairs,gatesthat screw intothe wall are more securethan "pressuregates.”

New safety gates that meet safety standards display a certification seal from the Juvenile Products
Manufacturers Association (JPMA). If you have an older safety gate, be sure it doesn't have "V" shapes
that are large enougfor a child's head and neck to fit into.

3. Use door locks to help prevent children from entering rooms and other areas with possible dangers,
including swimmingools.
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To prevent access to swimming pools, door locks on safety gates shopiiaced high, out of reach of
young children. Locks should be used in addition to fences and alarms. Sliding glass doors with locks that
must be resecured after each use are often not an effective barrier to pool access.

Door knob covers, while inexpensiand recommended by some, are generally not effective for children
who are tall enough to reach the doorknob; a child's ingenuity and persistence can usually trump the
cover's effectiveness.

4. Use antiscald devices for faucets and showerheads, and satwater heater temperature to 120° F
to helppreventburnsfrom hot water. A plumbermayneedto installthese.

5. Use smoke detectors on every level of your home and near bedrooms to alert you to fires. Smoke
detectors are essential safety devices for padien against fire deaths and injuries. Check them once a
month to make sure they're working. If the detectors are batteperated, replace the batteries at least
once a year, or consider using-§@arbatteries.

6. Use window guards and safety nettinghtelp prevent falls from windows, balconies, decks and
landings. These can help prevent serious injuries. Check these safety devices frequently to make sure
they are properly installed, secure and maintained. There should be no more than 4 inches beteeen th
bars of the window guard. If you have window guards, be sure at least one window in each room can be
easily used for escape in case of a fire. Window screens are not effective for preventing children from
falling out ofwindows.

7. Use corner and edge buraps to help prevent injuries from falls against the sharp edges of furniture
and fireplace hearths. Be sure to look for bumpers that stay secaitalshed.

8. Use receptacle or outlet covers and plates to help prevent electrical shocks and possible
electrocution. Be sure the outlet protectors cannot be easily removed by children and are large enough
so that children cannot choke on them if they do manage to rentbgm.

9. Use a carbon monoxide (CO) detector outside bedrooms to help prevent CO poisamiisgmers
should install CO detectors near sleeping areas in their homes. Households that should use CO detectors
include those with gas or oil heat and those with attachadages.

10. Cut window blind cords to help prevent children from strangling in btiowdi loops. Window blind
cord safety tassels on miniblinds and tension devices on vertical blinds and drapery cords can help
prevent deaths and injuries from strangulation in the loops of the cords. Inner cord stops can help
prevent strangulation in the mer cords of windowblinds.

However, the IAFCS's Ms. Driscoll states, "Cordless is best. Although not all families are able to replace
all products, it is important that parents understand that any corded blind or window treatment can still
be a hazard. bfortunately, children are still becoming entrapped in dangerous blind cords despite
advances in safety in recent years."

For older miniblinds, cut the cord loop, remove the buckle, and put safety tassels on each cord. Be sure
that older vertical blindsrd drapery cords have tension or4i®wn devices to hold the cords tight.

When buying new miniblinds, vertical blinds and draperies, ask for safety features to prevent child
strangulation.
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11. Use door stops and door holders to help preventiiigsi to fingers and hands. Door stops and door
holders on doors and door hinges can help prevent small fingers and hands from being pinched or
crushed in doors and dobinges.

Be sure any safety device for doors is easy to use and not likely to breamatl parts, which could be
a choking hazard for young children.

12. Use a cell or cordless phone to make it easier to continuously watch young children, especially when
they're in bathtubs, swimming pools, or other potentially dangerous areas. Cordleag$help you

watch your child without leaving the vicinity to answer a phone call. Cordless phones are especially
helpful when children are in or near water, whether it's in the bathtub, the swimming pool, or at the
beach.

In summary, there are a numbef different safety devices that can be purchased to ensure the safety
of children in the home. Homeowners can ask their Certified Master Inspector about these and other
safety measures during their next inspection. Parents should be sure to do theiromsarmer

research to find the most effective safety devices for their home that areapgeopriate for their
children's protection, as well as affordable and compatible with their household habits and lifestyles.

Crib Safety

Baby cribs, especially haimge-down and homemade models, can pose serious hazards to young
children, including strangulation, entrapment, and overheating. Government manufacturing standards
set in 1973 have greatly improved crib safety, yet defective cribs continue to be respdosithie

highest child injury rates of any nursery item. In fact, approximately 50 infants each year are killed and
another 9,000 are injured in critelated accidents in the U.S. To prevent an avoidable tragedy, parents
dK2dzZ R OKSO| (rfc8daydingithed ft RQa ONAROG G2 S

following defects:

= Screws, bolts and hardware should not be
missing, broken doose.

+ Slats cannot be more than&8 inches apart
which is about the width of a soda can, anc
none of them should be loose broken.
Oldercribs are especially prone to this defe

= The corner posts cannot extend more than
1/16-inch above the headboard and
footboard.

= The mattress must be firm, and it should fit
snugly inside the crib so that it does not ea
release from the postsThis prevents the
baby from getting stuck between the
mattress and therib.
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protruding rivets, nuts, bolts and knobs), and any wood surftitatshave splits, splinters or

cracks.

= Lead paint was outlawed in the United States in 1978, so painted cribs made before this year
should be tested for lead, or avoidettogether.

= There should be no decorative cutouts in the headboard or foatdon which the baby's head
or limbs could getrapped.

= Decorative knobs and corner posts should not be higher than-iidlé so that a baby's clothing
cannot catch orthem.

= The baby should sleep in a sleeper, as opposed to a blanket. Softgeddi blankets are
4dzF¥F20F A2y KITFNRaE® ¢KSe vYIrée taz2z OlFd&asS GKS
pillows, comforters and quilts from therib.

« If the crib has ribbons or bows, make sure they are tightly fastened, and no longer than 8 inches.

= Mobiles are for looking at, not touching. Their parts present a choking hazard and can cause the

baby to become entangled. Make sure your baby cannot reach the mobile, and when he is old

enough to crawl, the mobile should be removed from the crib. Whilgerenobiles are

designed so that they cannot be reached, the risks still exist for older mobiles, homemade

mobiles, and mobiles not specifically designed for cribs.

Crib Recalls

Cribs that were manufactured between 2000 and 2009 may be included in @taglwecall issued by

the U.S. Consumer Product Safety Commission (CPSC) in June 2010. Seven firms will provide consumers
with free repair kits to remedy more than 2 million defective cribs, and they advise consumers not

to attempt to fix these cribs usgnphomemade remedies. Consumers should contact manufacturers

directly to learn the appropriate remedy. These manufacturers are listed below, along with the number

of cribs they recalled:

»« 750,000 Jenny Lind dregide cribs distributed by Evenflo, Inc.;

= 747,000 Delta droide cribs. Delta is also urging parents to check all fixed andsildepcribs

that use wooden stabilizer bars to support the mattress. The company says that the bars can be
inadvertently installed upsiddown, causing the mattress pfatm to collapse;

306,000 Bonavita, Babi Italia, and ISSI esidle cribs manufactured by LaJobi, Inc.;

130,000 Jardine droepide cribs imported and sold by ToysRUs®;

156,000 Million Dollar Baby dregide cribs;

50,000 Simmons® dregide cribs; and

40,0000 2 pnZnnn [/ KAfR / NFdu 0NFyYyR 0yddécrits2 dzy RI (0 A
and an unknown number of dregide cribs.

In summary, parents should ensure a safe sleeping environment for their young children by learning
about defective conditionsommonly found with cribs.
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Furniture and TV Ti®ver Hazards
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a 3yearold who was crushed by a television,
according to the Consumer Produsafety
Commission (CPSC). The watchdog organizat
recently published an tgear study on the
dangers of furniture tippvers, including startling
findings that should be heeded by parents.

Here are some facts and figures from the CPS
study:

= From B90 to 2007, an average of nearl
15,000 children under 18 visited
emergency rooms each year for injuries
received from furniture tipovers. The
number shows a 40% increase in injur
reports over the duration of the study,
hinting that the problem is growp
worse. About 300 fatalities were
reported.

= Most injuries happened to children 6
and under, and resulted from television
tippingover.

= The most severe injuries were head injuries and suffocation resulting from entrapment.

= More than 25% of thénjuries occurred when children pulled over or climbed on furniture.

= Most of the injured children were males under 7 who suffered blows to the head.

« The newer flatscreen TVs are not as freheavy as the older, traditional TV sets, which means
they may bdess likely to tip over. Experts warn, however, that-flateen TVs are still heavy to
children, and they often have sharp, dangerous edges.

= |n 2006, Pier 1 Imports® announced the recall 4,300 TV stands after one of them was involved in
the accidental death of a child @anada.

The American Society for Testing and Materials (ASTM) has established standards for manufacturers
that stipulate that dressers, chests of drawers, and armoires should be able to remain upright when any
doors or all dawers are open twihirds of the way, or when one drawer or door is opened and

50 pounds of weight are applied to the front, simulating a climbing child. In addition, Underwriters
Laboratories (UL) requires units to be able to remain upright when placedl®degree angle with

70 pounds on top to simulate the weight of a television. The ASTM and UL standards are voluntary,
however, and many manufacturers cut corners to save money. And, despite efforts by the CPSC to
enforce these standards, stdtandardfurniture is still regularly sold at retail stores.
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Parents can minimize the risks posed to their children from furnitur@vigxs by practicing the
following strategies:

= Supervise young children at all times.

s Place televisions low to thitoor and near the very back of their stands.

« Strap televisions and furniture to the wall with heavy safety strapslwmatkets. Many of these
devices do not require that any holes be drilled into furniture, and they can secure items up to
100 pounds.

= Heavy items, such as televisions, should be placed far back on a dresser rather than at the front
edge, which would shift the center of gravity forward and make the whole assembly more likely
to tip over. Ideally, the center of gravity for furniture shdioe as low as possible, with the
furniture placed back againswall.

= Only purchase furniture that has a solid base, wide legs, and otherwise feels stable.

« Install drawer stops that prevent drawers from opening to their full extent, as a full extension
can cause a dangerous forwastift in the center of gravity.

» Keep heavier items on lower shelves and in lower drawers.

» Never place items that may be attractive to children, such as toys, candy, or a remote control,
on the top of a TV or piece of furniithat poses a tiver hazard.

= Do not place heavy televisions on dressers or shelving units that were not designed to support
suchweight.

= Place electrical cords out of the reach of children, and teach kids not to play with them. A cord
canbe usedto inadvertentlypull a TV,and perhapsits supportingshelf,onto a child.

«+ WSIR (KS 246ySNRBRQ YlydzZZfa FyR YIydzZFlI OGdz2NBNERQ A
aboutadditionaltips andhazardgegardingtheir properassemblhandplacement.

In summary, TVs and furniture can easily tip over and crush a small child if safety practices are not
followed by parents.

Anti-Tip Brackets

Anti-tip brackets are metal devices designed to prevel
freestanding ranges from tipping. They ax@mally m
attached to a rear leg of the range or screwed into the

wall behind the range, and are included in all installati
kits. A unit that is not equipped with these devices ma

tip over if enough weight is applied to its open door, s
as that from darge Thanksgiving turkey, or even a sm |

child. A falling range can crush, scald, or burn anyone Tip Ovar Hazard
caught beneath. & child o adult can tip the randgs and
b killed.
Bracket Inspection Fﬂlr&tl anti=tip bracket o near rangs
_ » Reconnect the anti-tip bracket, if the
Homeowners can confirm the presence of aiyti range bs moved
brackets through the following methods: Fadiure to follow thess Instructisns

can result in death o sefous burns
to children and adults,
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= It may bepossible to see a wathounted bracket by looking over the rear of the range. Foor
mounted brackets are often hidden, although in some models with removable drawers, such as 30
inch electric ranges made by General Electric, the drawers can be remodedfiashlight can be
used to search for the bracket. Homeowners should beware that a visual confirmation does not
guarantee that the bracket has been propdrigtalled.

= Homeowners can firmly grip the uppegar section of the range and tip the unit.equipped with
an antitip bracket, the unit will not tip more than several inches before coming to a halt. The range
should be turned off, and all items should be removed from the stovetop before this action is
performed. It is usually easier to detexbracket by tipping the range than through a visual search.
This test can be performed on all models and it can confirm the functionalitpraicket.

If no antitip bracket is detected, homeowners shoul

have them installed. They can contact the deair Parts suppl ied for

builder who installed their range and request that tk ~
install a bracket. If homeowners wish to install a l"StaI Iatl on :
bracket themselves, the part can be purchased atr |

hardware stores or ordered from a manufacturer. - N brackel
General Electric will send their custorsean antitip \
bracket for free.

®)NY 2 plasiic
anchors

According to the U.S. Consumer Product Safety
Commission (CPSC), there were 143 incidents cau 2 screws
by range tipovers from 1980 to 2006. Of the 33 (#10x 117

incidents that resulted in death, most of those victims

were children. A smatlhild may stand on an open range door in order to see what is cooking on the
stovetop and accidentally cause the entire unit to fall on top of him, along with whatever hot items may
have been cooking on the stovetop. The elderly, too, may be injured wiitg the range for support

while cleaning. Homeowners should never leave the oven door open while the oven is unattended.

In response to this danger, the American National Standards Institute (ANSI) and the Underwriters
Laboratories (UL) created standarin 1991 that require all ranges manufactured after that year to be

capable of remaining stable while supporting 250 pounds of weight on their open doors. Manufacturers'
instructions, too, require that antip brackets provided be installed. Despite gewarnings, retail giant

Sears estimated in 1999 that a mere 5% of the gas and electric units they sold were ever equipped with
ant-i AL 0N} O1Sdéad !'a | NBadZ G 2F {SFNRQ FFAfdzNBE (2
subsequently required teecure ranges in nearly 4 million homes, a measure that has been speculated

to have cost the company as much as $500 million.

In summary, ranges are susceptible to tipping and causing grave injury, especially to children, if they are
not secured withanti-tip brackets.
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Window Falls

Every year, roughly 2.5 million children in the United States are treated faekaled injuries. Of these,

falls from windows tend to be the most serious and fatal, especially among male toddlers. Qlidiemch

are more likely to be seriously injured by window falls as summer approaches and they spend more time
around the home. This problem is heightened by the fact that windows are left open for ventilation

more often during the summer months than the ted theyear.

Tips for Homeowners:

s When ventilation is not needed, windows should be closed and locked.

s Windows can be equipped with window guards to prevent children from falling out. In some
jurisdictions, such as New York City, window guardseaqeired in apartments where children
reside. These devices are constructed of horizontal bars spaced close enough together so that a
5-inch ball cannot pass through. Proper window guard placement can be determined by the
local building code official or élocal fire department. Window guards should include a guick
release mechanism to allow for a rapid exit in case of an emergency, such as a fire.

+ Furniture that children can climb, such as dressers, beds and toy chests, should be kept away
from windows.

= Window screens are designed to keep insects outside of the house and should not be relied
upon to keep children from falling out windows.

= Shrubs, wood chips, grass and other soft materials may be strategically placed beneath windows
in orderto lessenthe degreeof injury sustainedrom falls.

« /| KAt RNBYyQa LXIFe IINBlFra akKz2dzZ R 0SS (1SLX IgF& TN

« If possible, ventilation should come from the upper sash of a delbiey window rather than
the lower sash, which may be more accessibla child.

« Windows that are low to the floor may be particularly easy for young children to operate.

In summary, homeowners can protect their children from window falls by learning some basic facts
about window safety.

Safety Glass

Safety glass isstronger, safer version of ordinary
glass. It is often used in locations where harm di
to breakage is likely, such as in cars and low
windows.

It is found in the following two forms:

+ Laminated safety glass is commonly four
in car windshields. is produced by
bonding a resin or a thin, transparent
plastic film, known as PVB, between
multiple sheets of ordinary glass. When
shattered, this type of glass will adhere t
the plastic sheet and be heldpiace.
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Laminated safety glass iffective in blocking most ultraviolet radiation, as well as sound, and
AlQa Ftaz2 dzaSR Ay Odzid A yrésistan2blartikRiadawsd K SN 2 YS (i S N.

= Tempered safety glass fractures parallel to its edge rather than perpendicular, and when it
shaters, it breaks into small, rounded, generally safe pieces. It is created by heating glass to a
high temperature and then rapidly cooling it to produce compression stress fractures on the
surface, while retaining tension in the center. The glass is set®ed stronger as a result of
the process, and it can withstand significantly higher temperatures. Tempered safety glass is
commonly found in rear and side car windows, computer monitors, and storm doors. Unlike
laminated safety glass, it cannot be custoot once it iSormed.

Where in a home might you find it?

[FYAYlFGSR 3flaa YIe a2YSGAYSAa 0SS F2dzyR Ay &aK2gSNJ
Tempered glass appears more often and can be found in storm doors, skylights, slidinigpgtasand

unsafe locations. Safety glass should be found in locations considered to be, according to the 2006
GSNEAZ2Y 2F GKS LYGSNYyrdAazylrf wSaiARSyidGAlFf / 2RS 6L\
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as the following:

R308.4: The Following Shall Be Considered Specific Hazardous Locations for the Purposes of Glazing:

1. Glazing in swinging doors excggibusies.

2. Glazing in fixed and sliding pdsef sliding door assemblies, and panels in sliding and bifold
closet doorassemblies.

3. Glazing in storrdoors.

4. Glazing in all unframed swingidgors.

5. Glazing in doors and enclosures for hot tubs, whirlpools, saunas, steam rooms, bathtubs, and
showers. Glzing in any part of a building wall enclosing these compartments where the bottom
exposed edge of the glazing is less than 60 inches measured vertically above any standing or
walkingsurface.

6. Glazing in an individual fixed or operable panel adjacentdoa where the nearest vertical
edge is within a 24nch arc of the door in a closed position and whose bottom edge is less than
60 inches above the floor or walkisgrface.

7. Glazing in an individual fixed or operable panel, other than those locationsiuEdén Items 5
and 6 above, that meets all of the followingnditions:

7.1.Exposed area of an individual pane larger than 9 sdfeate

7.2.Bottom edge less than 18 inches above fiber.

7.3.Top edge more than 36 inches above tloor.

7.4.0ne or more walkingurfaces within 36 inches horizontally of thl@zing.

8. All glazing in railings regardless of an area or height above a walking surface. Included are
structuralbalusterpanelsandnonstructuralinfill panels.

9. Glazing in walls and fences enclosing indoat amtdoor swimming pools, hot tubs, and spas
where the bottom edge of the glazing is less than 60 inches above a walking surface and within
cn AyOKSa K2NRAIT2yGrftte 2F GKS g1 GSNRa SR3ISH ¢
multiple glazing.
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10. Glazing adjacent to stairways, landings and ramps within 36 inches horizontally of a walking
surface when the exposed surface of the glass is less than 60 inches above the plane of the
adjacent walkingurface.

11. Glazing adjacent to stairwaysthin 60 inches horizontally of the bottom tread of a stairway in
any direction when the exposed surface of the glass is less than 60 inches above the nose of the
tread.

Exception: The following products, materials and uses are exempt from the aboveddaza

locations:
1. Openingsn doorsthroughwhicha 3-inchsphereisunableto pass.
2. Glazing in Section R308.4, Items 1, 6, or 7, in decorgithgs.

3. Glazing in Section R308.4, Item 6, when there is an intervening wall or other permanent barrier
betweenthe door and thglazing.

4. Glazing in Section R308.4, Item 6, in walls perpendicular to the plane of the door in a closed
position, other than the wall toward which the door swings when opened, or where access
through the door is to a closet or storage akéeet or less in depth. Glazing in these
applications shall comply with Section R308.4, [fem

5. Glazing in Section R308.4, Items 7 and 10, when a protective bar is installed on the accessible
side(s) of the glazing 36 inches + 2 inches above the fiberbar shall be capable of
withstanding a horizontal load of 50 pounds per linear foot without contacting the glass and be
a minimum of 11/2 inches irheight.

6. Outboard panes in insulating glass units and other multiple glazed panels in Section R&@8.4, It

7, when the bottom edge of the glass is 25 feet or more above grade, a roof, walking surface, or

other horizontal surfaces within 45 degrees of a horizontal surface adjacent to thesgtaser.

Louveredvindowsandjalousiescomplyingwith the requirementsof SectionR308.2.

Mirrors and other glass panels mounted or hung on a surface that provides a continuous backing

support.

9. Safety glazing in Section R308.4, Iltems 10 and 11, is not requiezd:

9.1.the side of a stairway, landing or ramp has a guaitdr handrail, including balusters orin
fill panels,complyingwith the provisionsof the handrailandguardrailrequirements;and

9.2.the plane of the glass is more than 18 inches from the raiting;

9.3.when a solid wall or panel extends from the plandéhef adjacent walking surface to 34
inches to 36 inches above the floor and the construction at the top of that wall or panel is
capable of withstanding the same horizontal load as the protett@are

10. Glass block panels complying with SecRa&i.0.

© N

How doyou identify safety glass?

If safety glass is not specifically labeled as such, there are often signs that aid in its identification.
Unfortunately, it may be impossible to identify ordinary glass with certainty without breaking it.

According to the IR@mpered glass must contain an identifying label. It states that a label must be

4 | é@tchHed, sandblasted, ceramiited, laseretched, embossed, or be of a type which, once applied,
Otyy2d 068 NBY2OSR 6AGK2dzi 0 SAYy JopiSeghssbeniR ¢ ¢ S Y L
commercial curtain walls, is exempt from this rule because an etched label can cause the entire panel to
fracture.
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Of multipane assemblies containing safety glass, the IRC states the following:

R308.1.1 Identificationf multipane assemblies. Multipane assemblies having individual panes not
exceeding 1 square foot in exposed area shall have at least one pane in the assembly identified in
accordance with Section R308.1. All other panes in the assembly shall be lal&#®R1201."

Section R308.1 details identification as follows:

R308.1 Identification. Except as indicated in Section R308.1.1, each pane of glazing installed in
hazardous locations as defined in Section R308.4 shall be provided with a manufacturefislorfins S NI &
label designating the type and thickness of glass and the safety glazing standard with which it

complies, which is visible in the final installation. The label shall bectatig¢d, sandblasted, ceramic

fired, embossednark, or shall be of a typghich, once applied, cannot be removed without being
destroyed.

Countryspecific laws similarly require a permanent label on most or all safety glass. In the UK, for
AyadlryoOoSs GSYLISNBR 3Jftlaa Ydzald AyOf dzR&Zdaland¢ Zé | yR
requires, according to Clause 303.7 of NZS 4223:Part3:1999, that all safety glass have a label at the

bottom that includes the following information:

(a)the nameandregisteredtirademarkor codeof the manufactureror supplier;
(b)thetype of safetyg I T Ay 3 YI GSNALFtd ¢KAA YI& 0SS Ay GKS ¥F2
JtlFaax 2N a[é¢ F2NIEFYAYFGSR 3fFaax | a2208RAO0FGS
(c)the Standard to which the safety glazing material has been tested, e.gZ&5108B;
(d)if applicable, the classification relating to impact test behaviour, i.e., A for Grade A, B for Grade B, or
C for Grade.

N
R

Laminated safety glass is often labeled, although codes do not always require it to be. An easy way to
tell if unlabeledglass is laminated is by examining the reflection of your hand or some other object. As
there are two pieces of glass, you should see two different images, but you must be careful not to
confuse them with the inner and outer surfaces of a single sheetdifiary glass. Laminated glass is

also slightly thicker than ordinary glass, although this difference is difficult to discern without the aid of
Very precise measuring instruments.

Tempered glass can also be identified through polarized glasseswidveed from an angle. Black lines,
a result of the heating and cooling process, should appear as your angle from the glass surface increases
YR @2dz I LILNRFOK (KS 3IfFaaQa aAARSO

When uncertain, homeowners should always assume that glass is not safety glass.

Child-Proofing Windows and Stairs

The number one hazard for children is falls, which are the leading cause -¢ditabmjuries for children

in the U.S. About 8,000 youngsters wind up in emergency rooms every day for injuries related to falling,
adding up to almost 2.8 million per year. With those statistics in mind, it is worth looking at what can be
done to prevent such injuries in the home.
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In trying to fathom how so many children can be injured on a daily basis from something ssasmp

slipping and falling, we need to consider an important factor, which is height. Oftentimes, when

observing small children at play, we are amazed at their dexterity and ability to take what looks like a

fairly serious tumble and hop right back up, améd. Likewise, a slip or fall for most adults, more often

than not, leads to little more than a poorly chosen expletive being uttered. However, imagine a small

child falling a distance equivalent to the average height of an adult, and we begin to se=tivber
RFY3aSNI ftASad 2AGK GKAa (2 O2yaARSNE fSdqQa G11S |
childproof in a home: windows and staircases.

STAIRCASES

The first thing that probably comes to mind when examining child safety in relatistaitovays and
staircases is a safety gate, and with good reason: falling down stairs can be a serious hazard for an
infant or toddler who is just learning to navigate his or her surroundings. When properly installed, high
quality safety gates can helpmiinate this possibility.

Safety Gates

A safety gate is a gate that is temporarily installed in a door or stairway. It allows adults to unlock and
pass, but small children will be unable to open it. There are two basic types of gates which differ in the
way they are installed. The first type is a pressm@inted gate. These safety gates are fixed in place
by pressure against walls or a doorway. They can be used in doorways between rooms, such as for
keeping crawling babies out of a kitchen during cogkliut they are not suitable for keeping kids out of
other areas, such as the top of a stairway, where falling could be a risk.

The other type of safety gate, which is recommended specifically for stairways, is hamiwanted.
These gates mount solidily place with screws but are still easily removable for times when they are
unnecessary. A hardwaraounted safety gate will prevent small children from entering stairways
where accidents could occur.

When choosing a safety gate, you can refer to establisASTM standards for these products, and some
manufacturers also participate in a certification program administered by the Juvenile Products
Manufacturers Association (JPMA). Any gate you choose should meet the ASTM standards, which will
ensure that thegate itself poses no hazard to the child. Products that comply with these standards have
a sticker on the packaging or on the unit itself.

Railings

For parents of children who have outgrown the need for safety gates but are still small and curious,
espeially those prone to climbing on things, baluster spacing on the handrail becomes a concern. A
stairway with four or more risers should have a continuous handrail not lower than 34 inches or taller
than 38 inches on at least one side, with balustradesnmoite than 4 inches apart from each other. If
there are spaces between vertical rails or risers that will allow an object larger than 4 inches to pass
between them, this should be considered a safety hazard to a child who may try to climb on the railing
and may get stuck between the balusters or spaces between the railing and risers.
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WINDOWS

If the dangers associated with falling are compounded by the height of the fall, then windows can
present an even greater concern than stairwayss #stimated that more than 4,000 children are

treated every year in emergency rooms for injuries sustained by falling from windows. There have been
at least 120 such deaths reported since 1990. Risk of injury from winelated accidents in the home
canbe minimized by addressing several common issues.

The first and simplest thing to do is to ensure that there is no furniture situated in areas that would
make it easy for a child to reach and open or close a window. Any furniture a child could potentially
climb on should be moved away from windows.

Latches, Stops and Guards

As children begin to grow to heights where they may be able to access windows from a standing
position, it is important to install secure, chibdoof latches. There are many typeswaihdow latches

that, similar to safety gates, will allow an adult to easily open and close the windows, but will prevent
kids from doing the same.

Also available are window stops, which will not allow the window to be opened wider than a pre
determinedwidth. The recommended opening, similar to balustrade spacing, should not exceed 4
inches. This eliminates the possibility of a child or one of his limbs to pass through. These stops are
easily removable by an adult whenever necessary.

An additional optio to consider is a window guard. A window guard can be vertical or horizontal. It

attaches to a frame and can be removed by an adult, but will deter a child. Guards have some form of

bars or beams across them, which should be no more than 4 inches apadoWguards maintain the

Fdzy OlAz2zylfAGe 2F GKS gAYR2g6 6KAES SyadaNAy3I || OKACf
with a guard installed, kids should not be allowed to play around windows, whether they are open or
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closed. Try to opn windows only from the top, if possible. And never rely on window screens to keep a
child from falling through the window, as that is not the function they are designed for.

With some foresight, a few clever and fairly inexpensive products, and projperence to building

codes, the risk of injury from falling can be successfully minimized. Your Certified Master Inspector® can
assess the safety issues in your home and advise you on the most effective childproofing measures to
keep your family safe.

Gaage Doors and Openers

Garage doors are large, spriagpported doors. Garage door openers control the opening and closing of
garage doors, either through a watlounted switch or a radio transmitter. Due to the strain that garage
door components andpeners regularly endure, they may become defective over time and need to be
fixed or replaced. Defective components may create safety hazards as well as functional deficiencies to
the garage door assembly.

The following facts demonstrate the dang@assed by garage doors:

= Garage doors are typically among the heaviest moving objects in the home and are held under
hightension.

» Injuries caused by garage doors account for approximately 20,000 emergency room visits
annually, according to the.B. Consumer Product Saf€@gmmission.

= The majority of the injuries caused by garage doors are the result of pinched fingers, although
severe injuries and deaths due to entrapment occur as well. Sixty children have been killed since
1982 as a resulif garage doors that did not automatically reverse upontact.

Auto Reverse Test

Electric Eye Reflector

(For Electric Eye)
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Methods for testing the automatic reverse system:

1. This safety feature can be tested by grasping the base of the garage door as it closes and
applying upward resistance. Homeners should use caution while performing this test because
they may accidentally damage its components if the door does not recersse.

2. Some sources recommend placing a 2x4 piece of wood on the ground beneath the door,
althoughthere havebeeninstanceswherethis testingmethod hasdamagedhe door or door
opener components.

3. Using a supplemental automatieverse system. Garage doors manufactured in the U.S. after
1992 must be equipped with photoelectric sensors or a door edge sensor, suchfalfoting:

a. Photoelectric eyes (also known as phettectric sensors) are located at the base of
each side of the garage door and emit and detect beams of light. If this beam is broken,
it will cause the door to immediately reverse direction and open.dafety reasons,
photo sensors must be installed a maximum of 6 inches above the stanafage.

b. A door edge sensor is a pressig@nsitive strip installed at the base of the garage door.
If it senses pressure from an object while the door is cloding|licause the door to
reverse. Door edge sensors are not as common in garage door systems aglgletrio
eyes.

Safety Advice for Homeowners:

« Homeowners should not attempt to adjust or repair springs themselves. The springs are held
under extemely high tension and can snap suddenly and forcefully, causing serious or fatal
injury.

= No one should stand or walk beneath a garage door while it is in motion. Adults should set an
example for children and teach them about garage door safetyd@hilshould not be
permitted to operate the garage door opener push button and should be warned against
12dzOKAYy3 Fye 2F (KS R22NRa Y2@Ay3 LI NIao

= Fingers and hands should be kept away from pulleys, hinges, springs, and the intersecting points
betweendoor panels. Closing doors can very easily crush body parts that get betvemen

= The automatic reversal system may need to be adjusted for cold temperatures, since the
flexibility of the springs is affected by temperature. This adjustment candue from a dial on
the garagedoor opener,whichshouldbe changedonly by atrained garagedoortechnician.

In summary, garage doors and their openers can be hazardous if certain components are missing or
defective, or if people fail to use caution Wharound them during operation.
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Trampoline Safety

While healthpromoting and fun, trampolines can also be dangerous when they're misused or if
they're poorly designed.

Facts and Figures

= The first modern trampoline was constructedlifi36 by University of lowa gymnasts George
Nissen and Larry Griswold. Trampotike devices have been in use for centuries, however,
suchaswalrusskinsusedby the Inuit to tosseachother into the air.

= According to the American Association off@pedic Surgeons (AAOS), an average of 246,875
trampoline injuries that require medical treatment occur annually in the U.S. Of this total, the
majority -- 186,405-- occur among children ages 14 and younger. The most common injuries
resulting in hospitatation include fractures to the upper and lower extremities. Catastrophic
spine injuries are rare, but head and neck injuries constitute a large portion of the more serious
reportedinjuries.

= Most reported injuries and deaths are caused by childmiiding with each other, landing
improperly while jumping or doing stunts, falling off the trampoline, or falling onrtirapoline
springs offrame.

= The American Academy of Pediatrics recommends that home trampolines not be used at all.
Parents mayonsider other forms of activity for their children to enjoy, or visit a commercial
trampoline park, whose standards for construction must follow strict safeigelines.

Trampoline users should practice the following safety tips in order to avoid injury

= Allow only one person on the trampoline at a time.

« Use atrampoline that is located in a widlllarea.

« Children should never be allowed to jump onto the trampoline from higher objects, such as a
tree or roof.

= Always supervise children who use tin@mpoline, and never allow a child under the age of 6 to
use a fullsizetrampoline.

» Leave the gymnastics to the professionals. The U.S. Consumer Product Safety Commission
cautions against performing somersaults on trampolines because landing deadeor neck
can cause an injury resulting in paralysis. The user should never attempt maneuvers beyond
their capability otraining.

In addition to safe behavior, trampolines can be arranged to limit the chance of injury using these
guidelines:

s |nstall a surrounding net. These nets have been shown to reduce the number of injuries from
falls off the trampoline, although they are no substitute for supervision, and they do not protect
against injuries sustained on the trampoline, according to the Bation for Spinal Cord Injury
Prevention.

= Safety pads should cover all portions of the steel frame, hooks and springs.

« bSOSNI LX FOS (GKS (NI YLREAYS 2y O2yONBGIS 2NJ I alLl
soft surface to the surroundings benedth
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= Never install a trampoline near structures, power lines, clotheslines, trees, or anything else that
may contact a bouncinghild.

« The trampoline should be regularly inspected for tears, rust, and detachments.

« Safety harnesses argpotting belts, when appropriately used, may offer additional protection
for athletes practicing more challenging skills on the trampoline.

+ Trampolines that are set over pits so that the mat is at ground level may be safer because the
user will not fdl as far if they miss thpad.

= Do not attach a ladder to the trampoline because it can provide unsupervised access for small
children.

Trampolines and Homeowners Insurance

Trampolines are considered by insurance companies to be an "attractivennaisasomething that

invites trespassers and, as such, insurers don't automatically provide coverage for them in their
homeowners policies. No matter what signs are posted or gates erected, there is always a possibility
that a neighborhood child wiltéspass, get injured on the trampoline, and sue you in court.

Mary Kaderbek of Allstate® Insurance reminds homeowners that "owning a trampoline can affect your
homeowners insurance," so they should check their policies or give their agents a callphefdrasing
one.

Most insurers handle trampolines in one of three ways:

= No Exclusions: This means that there are no restrictions on owning or using a trampoline on the
covered property. While it may be the most desirable coverage, it may not bedasth
offering by youinsurer.

= Coverage with Safety Precautions: This type of coverage is for trampolines that have safety
features installed, such as padded coverings for springs, a netting enclosure, a locking yard gate,
etc.

= TrampolineExclusion: The most restrictive clause, this means that trampolines are excluded
from your homeowners coverage, so any damage or injury caused by anyone (invited or not)
who uses a trampoline on the insured property is not covered. Furthermore, if a honezow
purchases a trampoline after purchasing the policy, the policy may not be automatically
renewed.

In summary, trampolines can cause bodily hafmand financial hardship if not used responsibly. And,
as with any major purchase for the home, home@mshould check with their insurance carrier to find
out what kind of liability they may face by setting up a trampoline in their yard.
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Tree Swings

A tree swing (or a rope swing or tire swing) is composed of a
single rope or chain attachdd a high tree branch, along with a
seat, which is typically a wooden plank or tire. For many
homeowners, tree swings represent fond childhood memorie
but this type of DIY play equipment is too often poorly
constructed by nosprofessional builders forneir children who
can be unaware of the potential dangers.

Consider some recent tragedies. In 2010, a British girl enjoyir
her tree swing was killed when she was pinned to the ground
the falling silver birch, which is a tree species considered
unsuitéble for tree swings. That same year, an unsupervised |
accidentally hanged himself when he became tangled in the t
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or hanger brackets dislodge. An article in the jouPadliatrics
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children resulted in significant morbidity, regardless of the height of the fall. This activity carries a
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To prevent accidents, homeowners can learn abolidt\goes into a properly installed tree swing,
and how to inspect them for potential hazards.

Tree Inspection

A sturdy tree is a must for a safe tree swing, but this consideration may be overlooked on properties

that lack a variety of healthy trees frowhich to choose. Also, homeowners should remember that

while treesappearstationary,they are actuallyaliveand constantly albeit slowly,growingandchanging
AKFLIS® !''a 4dzOKX 0N yOKSa gAff &l 0a2ND£brithed, y 3SNJ 6 NJ
gradually transforming what was once a properly installed tree swing into one that is no longer safe to

use.

Check for the following indications that the tree will pose dangers to the user:

= |nappropriate tree choice. According to LondonyRkn organization that promotes outdoor
exercise for children, beech, oak, sycamore and Norway maple are suitable for rope swings,
while pine, poplar, spruce, willow and silver birch should be avoided. Cherry, cedar and ash can
be usedonlywhentheir limbsare largeandthe tree isin goodcondition.

e« ¢CKS ONIYOK A& (22 GKAY® ¢KS O0NIYyOKQa YAYAYdzy
general, it should be at least 8 inchégck.

» Bulges, cracks, or unusual swelling. These tree defdies lead to limb failure. If possible, the
candidatelimb shouldbe inspectedfrom aboveaswell asfrom the ground.

s Decay, fungus, or signs of hollowing within the tree. Dead wood is often dry and brittle and
cannot bend in the wind under the str&ss of the weight of a swinging child. Strike the tree at
different points with a hammer to test for the soundrafllowing.
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= Poor tree architecture. While a tree that naturally leans may have no structural defects, straight
trees that hae started to lean recently may be damaged and in dangeoltzpse.

= Cracks or seams where the branch forks from the larger limb. Weak unions indicate that the
limb is at risk of tearingut.

+ Dead or hanging branches above the swing. These dl@usecured or removed, as they are
likely to dislodge from the motion of the movisging.

Ground Cover

Whether on purpose or by accident, sooner or later, children will fall from playground equipment,
including rope swings, and the extent of theijuries will be determined, in part, by the condition of the
ground beneath the swing.

Inspect for the following hazards that may make injuries more likely:

= Asphalt, concrete or other types of hard surfaces. Grass or bare earth covered withiteaves
usually safe, although additional safety can be provided by lithseaterial, such as mulch,
wood chips, shredded rubber muilch, or engineered wood fiber. Earth that has been compacted
by frequent foot traffic may be tobard.

= Natural objects thamay be tripped over or injure a child, such as rocks, exposed roots, stumps
or branches from a neighboring tree. These objects should be removed so that only a flat
surface remains.

» Downwardsloped terrain. This will have the effect of acceleratimg speed or adding to the
distance for the child to dismount the swing, increasing the likelihood that s/he will trip and fall.
Such a slope will also encourage the loss of leaves and other naturaffilbosaterial to wind
andrain.

= Safe ground stfiace that extends only in a narrow path in front of and behind the swing. Tire
swings, which permit a swinging motion in any axis, demand a largegsafad surface than
otherrope swings.TheU.S ConsumeProductSafetyCommissioffCPSGecommendsnstalling
aprotectivesurfaceoutward from the swingequalto the suspensiormope plus6 feet.

Water
Tree swings are sometimes installed adjacent to ponds or rivers so the user has the option of a water
landing. As exciting as this prospect may be, wptesents its own set of dangers. A flotation device
may be kept next to the tree so that it can be thrown into the water in case of an emergency.
Also, check for the following:

s« Water depth. Check to make sure that the water is sufficientlyamtbrmly deep within the fall

range.
= Sharp rocks, branches or other objects that can cause injury.
= Obvious exit. A steepalled river can be difficult to escape, as can swift river currents.

Rope

A tree swing is only as strong as its rope or chaiicase should be taken to choose adequate material.
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Check for the following rope defects:

= Too thin. Rope that is too thin will either not support the weight of a swinging child or be
difficult to adequatehgrasp.

= Too thick. Ensuréhat the rope is not so thick that a child cannot easily grasp it. Rope that is an
inch to £1/2 inches thick is typically sufficient, depending onrtiagerial.

+ Inadequate strength. Remember that as the user swings higher and higher, the tengien in
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rope should be rated to withstand significantly greater weight than that of the intended.

= Abrasiveness. Before wrapping the rope around tlee timb, protect the tree from abrasion
andsubsequentamageandweakeningoy wrappinga sectionof rubberaroundit.

+ Unsafe, makeshift or additional ropes. Ensure that the rope does not create strangulation
hazards. Also, check for any stray juropes, clotheslines, pet leashes, or anything else
unnecessarily attached to the tregving.
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ground. Sufficient clearance is roughly 10 inches between the ground and the user, which may translate

into 16 inches for an unoccupied swing. A seat may be made from a wooden plank, which can be

inspected for splinters, or a tire, which is usually suspended in a horizontal orientation using three
suspension chains or cables connected to a single swivel misohahat permits both rotation and a

swinging motion in any axis.

The tire may be a discarded vehicle tire or a plastic imitation, but it can present its own set of defects,
including:

+ Exposed metal wires. Newer radial tires should not be used fwing. In fact, the American
Society of Testing and Materials (ASTM) explicitly advises against their use because they can
become worn, exposing dangerous metal wires. Radial tires should be closely inspected for wear
beforetheir use.Olderbiastires are usuallysaferto usefor swings.

» Using a heavy truck tire. This type of tire may be too heavy, causing the hanger clamp to
dislodge. According to the ASTM, the entire rope swing assembly should not be greater than 35
pounds.

+ No water drainagénoles. Tires will collect rainwater if they lack holes through which water can
drain.

e« .SSKAGSaAa 2N K2NYySiGaqQ ySaidad /I NBSFdzA fe& AyaLlSoi
insects and their nests, especially stinging insects, which mayreegpecial handling in order to
removesafely.

Hanger Clamp

Hanger clamps provide a fixed point for the rope and the tree branch to intersect while keeping them
properly separated, reducing friction on the rope that can cause it to gradually wear away.
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The likelihood of failure at this point is increased due to the additional stress of rotational movement
and multiple users.

Check for the following defects:

= Poor clamp location. The hanger should be installed far enough away froreth&runk that
the user cannot inadvertently swing into the tree, especially if the swing permits horizontal
motion. Likewise, the hanger should be placed at a point on the branch close enough to the tree
trunk that the branchis of desirablestrengthandthickness.

= The clamp is not securely installed. If it detaches, the swing and its rider will fall to the ground.
The CPSC has ordered a recall of tire swings manufactured by Miracle Recreation Equipment
Company (model #71852, #714852-X and #278for this safety defect due to reportédjuries.

+ Pinch points. Hanger clamps, especially for raxis tire swings, should not have any accessible
pinchpoints.

Additional Inspection Tips

s+ Check for signs of vandalism. Even if intended a@lless prank, disaster can result from a
partially cutrope.

= Supervise children at play. Children may stand on the swing, swing excessively high to outdo a
friend, or spin the swing to create dizziness. A little supervision can mean the difference
between childhood antics and seriodanger.
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and create a strangulatidmzard.

« Remove the swing in bad weather if it may become damaged or damage the tree.

« Clean, sand and repaint rusted areas as needed.

« Occasionally inspect the condition of the equipment for signs of wear (especially after a season
of harsh or inclement weather), such as splintering wooden surfaces, damaged suspension
ropes, broken and migsj components, and bent pipes or tubing.

« Ensure that protective caps and plugs that cover bolts and tubing ends are in place and secure.

s Periodically oil any moving metal parts.

» Maintain adequate loosill surfacing beneath the swing.

Insummary, treed Ay 34 OFy 06S 3INBIG Fdzy AF (KS@QNB dzaSR gA

Homeowners should inspect for their proper installation and maintenance to prevent avoidable and
potentially tragic accidents.

Treehouses

Treehouses are great fun for kidsitldanger is inherent when you let children play in trees.
Homeowners should keep aware of potential hazards.
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Power Lines

Despite what we know about power line dangers for residential homes and commercial structures,
homeowners sometimes bidi treehouses near power lines, perhaps due to space constraints. This
situation increases the likelihood that children will be electrocuted or burned in a tragic treehouse fire,
as it becomes quite easy for them to climb onto the power lines or delibgr&dech them with sticks

or poles. The wind may also cause the branches to contact the power lines. Some utility companies
instruct their workers to flag treehouses that are dangerously close to power lines. Homeowners are
then notified and, depending otihe company, the tree may be either pruned or removed.

In addition to power lines, treehouses should not be built near or over a cliff, a busy road, or dangerous
water features.

Inspection

The Forestry Commission of England offers the followighouse safety guidelines (their code is in
italics):

= Fall height. The fall height from the treehouse should not be greater than 2 meters unless the
structurehasgoodprotectionagainstfalls, suchasrailingsor other edgeprotection.

= Fallzone. The fall zone around the treehouse should be free of any pointed stumps, sharp or
largerocks,or dangerouswvaste,suchassharpmetal. Normalvegetationcover,saplingsand
bushes are not a problerWood chips make a good groundcover beneathtthehouse.

= Access. Access to the treehouse needs to be checked. If a rope or rope ladder is provided, then
weighto S NAy 3 OF LI OAG& aK2dAZ R 0SS OKSO{SR o6& 3IAQA
the ground.Wooden ladders are better than rope lagid, which are less stable and pose a
strangulatiorrisk.

= Structure. Structure should be checked to ensure that collapse is not likely. This should be done
in a safe manner from outside the structure [while] wearing safety helmet. If ladders are used to
access the structure, then working at height regulatiorsusthbe followedAlso, inspect the
tree, as well as neighboring trees, for evidence of weakness, fungueaag.

= Snag hazards. Inspect for rough, splintered areas that can be sanded down, and for nails sticking
out that may be replaced withcrews.

s Inspect for loose and rotten boards.

s Is there arailing? According Tdhe Black and Decker Complete Guide: Build Your Kids a
Treehouserailings should be at lest 36 inches tall with vertical balusters no more than 4 inches
apart. On treehouses designéar small children, rope or cable should not be used for the
balusters. Horizontal balusters are dangerous because children use them to climb.

Advice for Homeowners

= Check your homeowners insurance policy or give your agent a call to find oukintaif
liability you may face by building a treehouse on your property. It may range from full coverage
to no coverageat all, includinghavingyour policy'srenewalrevokedif you build one.

» Restrict access to the treehouse, especially if youitiieneighborhood with a lot ahildren.
You may be held responsible if a trespassing child is injured in your treehouse.

s Treehouses allow children privacy and freedom, which can be healthy, but keep an eye out for
antisocial activities, such as drusgg.
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keep their voices down and lespectful.

= |s the treehouse not on your property? Build treehouses on public land at your own rtbk, as
project may be illegal. Also, the treehouse and children's activity may disrupt the enjoyment of
others, or negatively impact nature conservataneas.

« Never allow children in the treehouse during inclement weather, especially if you hear thunder.

« (onstruct a pulleyand-bucket system for hauling items up to reduce the chance of fall or injury
that can occur when climbing while carrying items.

= Restrict the number of children allowed in the treehouse at one time.

s Post a list of safety rules for theitdren to learn, and make sure they follow them.

In summary, treehouses pose some unique risks that can be mitigated with regular inspection and
common sense.

Ladders and Stairways

Ladder Safety

A ladder is a structure designed for climbing tbansists of two long sidpieces joined at uniform

intervals by rungs or steps. It's important to use the right tool for the job, and that includes ladders,
which come in different types and sizes for different applications. It's also important to exercise
extreme caution while using a ladder, as a fall from a ladder can lead to serious injury and even death.

Some common causes of ladder injuries include:

= mounting or dismounting the ladder improperly;
+ losing one's balance;

« failing to set up the ladder pperly;

= overreaching while on the ladder; and

« misstepping while climbing or descending.

Statistics Concerning Ladder Dangers

= According to the World Health Organization, the United States leads the world in ladder deaths.
Each year, there are mothan 164,000 emergency rocineated injuries and 300 deathsthne
U.S. that are caused by falls from ladders.

s Most ladder deaths are from falls of 10 feet or less.

« Falls from ladders are the leading cause of deaths on construction sites.

+ Over the pastlecade, the number of people who have died from falls from ladders has tripled.

« Falls from ladders are the leading cause of lad@éated injuries, followed by using a ladder
improperly, using a faulty or defective ladder, and simple carelessness.
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Some basic safety tips will help prevent injuries. And safety begins with understanding the types of
ladders available and their common uses.

Ladder Types

According to the American Ladder Institute, there are
seven common types of ladders

1. a step ladder, which is a salfipporting ladder
that is not adjustable in length, with a hinged
design for ease aftorage;

2. asingle ladder, which is a neelfsupporting
ladder that is not adjustable in length, consistin
of one section. This type tddder is rarely used
anymore because extension ladders are used
instead;

3. an extension ladder, which is a nsalfsupporting
ladder that is adjustable in length. It consists of
two or more sections that travel in guides or
brackets arranged so as permit length
adjustment;

4. an articulated ladder, which has one or more p:
of locking articulated joints, allowing the ladder
be set up in several different configurations. It
may be used as a step ladder or sirgtider;

5. atripod ladder, which hagne leg opposite the
rungs and is handy for applications where more
support is desired than that provided ag
extension ladder but where space to set up the ladder may be limited;

6. atrestle ladder, which is a combination of a step ladder with a singéssion ladder that can
be raised through the to@nd

7. atelescoping ladder, which uses a pin system to "telescope" into variable lengths. As it is more
portable than the extension ladder, it is often preferred over that design for indoor applications.
Homeowners should be aware that accidents have happened due to failure of the pins, which
can be difficult to detect in advance. Some people refuse to use telescoping ladders for this
reason.

Accessories

Ladder levelsattached to the bottom of the side railcan provide stability and support on uneven
surfaces, but the use of these devices should be limited to people whose expertise and confidence in
ladder use is advanced. For most users, placing the ladder on a flat, even surface is the safest method.

Ifit's not possible to safely brace an extension ladder against a stable or level surface at the top, a
straightladder stabilizercan be used for this purpose.
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Safety Tips for Homeowners
Never:

» leave a raised ladder unattended. Ladd#rat arenot in use should be laid on the ground or
put away;

« place a ladder in front of a door that is not locked, blocked or guarded;

« place a ladder on an unstable or uneven surface;

« use a ladder for any purpose other than the one for which it designed. Many homeowners
and even professionals sometimes use an extension ladder as a ramp between two points or as
a shelf to hold materials and supplies, and what may seem convenient in a pinch may lead to an
accident or injury;

= tie or fastenladders together to provide longer sections, unless they are specifically designed for
that purpose;

« use a ladder in windy conditions;

« use a ladder if you're not fully alert and physically able;

= skip any rungs while climbing or descending;

« bounce on anyungs;

« use a ladder that has been exposed to fire or strong chemicals, as these conditions may leave
residual damage or corrosion, which cannot be detected during use;

= exceed the maximum load rating. The maximum load rating, which should be fourtdgiiya
visible label on the ladder, is the maximum intended load that the ladder is designed to carry.
Duty ratings are Type lll, Il I, IA and 1B, which correspond to maximum load capacities of 220,
225, 250, 300 and 350 pounds, respectively. Homeowrasld know the duty rating of the
ladder they are using, as well as the combined weight of themselves andatbisir

» use a step ladder in the closed or partially closed position, or use it by leaning it against a wall;

« Sit on any rung, including the top

« climb past the fourth rung from the top on a leaning ladder, or the second rung from the top on
a step ladder. Never use the top step;

= pull, lean, stretch, or make any sudden moves. @eaching is the most common and
dangerous form of laddenisuse;

= climb a ladder while holding tools or other items. Both hands are required for safe climbing and
descent;

= pull or push any items while ascending or descending. Always wait until you're at the top or
bottom of your working point to hoist or \@eritems;

s step on the rear section of a step ladder or the underside of an extension ladder;

s paint a wooden ladder, as this can conceal cracks and other damage that would require
repairing or replacing the ladder; or

= drop or throw a ladder, or allowt to fall, which can create a hazard for others, as well as
damage thdadder.

Before mounting a ladder, always check the following:

« that the ladder, steps and rungs are free of oil, grease, wet paint, and other slipping hazards;
= that the feet workproperly and have slipesistant pads. These pads become worn over time
and may need to be replaced. On extension ladders, the rubber pads can be turned around to
reveal metal spurs, which can be used to secure the ladder in soft surfaces, such as gjréss or
» that rung locks and spreader braces are working;
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« that all moveable parts operate freely without binding or excessive play;

« that all bolts and rivets are secure;

« that ropes aren't frayed or excessively worn;

» that the ground under thealdder is level and firm. Large, flat, wooden boards braced under the
ladder can level a ladder on uneven or soft ground. Also, some companies make leveling devices
so that ladders can be used on uneven and hilly terrain;

+ that the ladder's rungs, clestor steps are parallel, level, and uniformly spaced when the ladder
isin positionfor use.Rungsshouldbe spacedbetween10and14inchesapart;

= that the ladder is anchored. The base can be tied to a nearby sturdy object, such as a pole or a
building. If no anchor is available, a stake can be driven into the ground. Homeowners should
beware not to anchor their ladders to something that can impale them if they were to fall on it,
such as a grounding rod. A-k¢h nail, hammered so as to leave ontyiach or two exposed, is
usually safe andffective;

« that the area around the ladder is roped off or barricaded,;

« for any cracks, bends, splits and corrosion;

= the location of nearby power lines. If setting up a ladder near them or other typetedtical
equipment is unavoidable, use a wooden or fiberglass ladder rather than a metal ladder, which
can conduct electricity and lead to a shock or electrocution. Do not allow your ladder to
make contact with any overhead wires, regardless of the typehether they're live, as it is not
always possible to confirm their status;

= the distance of nosselfsupporting ladders from the structure. This type of ladder must lean
against a wall or other support, so they should be positioned at such an thagldhe horizontal
distance from the top support to the foot of the ladder is about aperter or at a 4:-angle
of the working length of the ladder. A rough method to test this angle is by placing your toes at
the base of the ladder and stretching yaamm at shoulder height. Your hand should just touch
the ladder;

« that the ladder has slipesistant feet;

« that the ladder is the proper length for the job. Ladders should extend a minimum of 3 feet over
the roofline or working surface;

= the locking deices. Step ladders must have a metal spreader or locking device to hold the front
and back sections in an open position when in asd;

= that someone knows where you are. Accidents can and do happen in remote areas where cell
phones are ineffectiverad no one is home. If you are injured under these conditions, no one
will know you are hurt and nedelIp.

While on the ladder, always:

« face the ladder;
« wearsecuresF AGUGAY 3 F2206SIFN) GKIGdQa FNBS 2F YdzR | yR
« corsider anchoring the top of the ladder with a bungee cord. Perhaps the most feared move is
stepping back onto the ladder from the roof. You must step around the section of the ladder
that extends above the roofline, placing lateral pressure on the rungasnake contact with
the ladder. A bungee cord is a convenient tool that can be used to reduce any wavering that
could otherwise result in a serious accident. Also, a bungee cord may prevent the ladder from
0SAYy3 o0ft26y 20SNIAY &S 6AYR KA S &2dzQNBE 2y
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= be conscious of the ladder's location, especially while walking on the roof. In an emergency, the
homeowner may need to leave the roof quickly. Ladders become much more dangerous when
someone becomes covered in a swarm of stingiegs and must get down in a hurry, for
instance;

« use a falarrest system for working at great heights or while performing complicated tasks;

= use the proper protective equipment for the job, such as a hardhat or eye protection;

« Kkeep your body centered beten the rails at all times. Do not lean too far to the side while
working; and

= utilize at least three points of contact, because this minimizes the chances of slipping and falling
from the ladder. At all times during ascent or descent, the climbestrface the ladder and
have two hands and one foot, or two feet and one hand, in contact with the ladder cleats and/or
side rails. In this way, the climber is unlikely to become unstable if one limb slips during the
climb. It is important to note that thelimber must not carry any objects in either hand that can
interfere with a firm grip on thé&adder.

Always use proper mounting hardware on vehicles used to transport ladders, and follow precautionary
measures if your ladder exceeds the length of younisle so that you don't cause an accident or violate
any traffic codes.

Attic PultDown Ladders

Attic pulkdown ladders, also called attic palbwn
stairways, are collapsible ladders that are permane
attached to the attic floor. Occupants can ubkese
ladders to access their attics without being requirec
carry a portable ladder.

Common Defects

Homeowners, not professional carpenters, usually
install attic puldown ladders. Evidence of this

distinction can be observed in consistently shoddd
dangerous work that rarely meets safety standards

Some of the more common defective conditions
include:

e Cut bottom cord of the structural truss. Oftel
homeowners will cut through a structural
member in the field while installing a pull
down ladder, unknowingly weakening the
structure.
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* Fastened with improper nails or screws. Homeowners often use drywall or deck screws rather
than the standard 16d penny itaor ¥ x 3nch lag screws. Nails and screws that are intended
for other purposes may have reduced shear strength and they may not suppoedqwuti
ladders.

* [Fastened with an insufficient number of nails or screws. Manufacturers provide a certain
number of nails with instructions that they all be used, and they probably do this for a good
reason.

* Lack of insulation. Hatches in many houses (especially older ones) are not likely to be weather
stripped and/or insulated. An uninsulated attic hatcloels air from the attic to flow freely into
the home, which may cause the heating or cooling system to run overtime. An attic hatch cover
box can be installed to increase enesgyings.

* Loose mounting bolts. This condition is more often caused byaiher than installation,
although improper installation will hasten the loosenprgcess.

= Attic pulkdown ladders are cut too short. Stairs should reach the floor.

= Attic pullkdown ladders are cut too long. This causes pressure at the folding kvhgey can
cause breakage.

s Improper or missing fasteners.

« Compromised fire barrier when installed in the garage.

= Attic ladder frame is not properly secured to the ceiling opening.

+ Closed ladder is covered with debris, such as blown insulation or raufiteyial shed during
roof work.

s Cracked steps. This defect is a problem with wooden ladders.

= |n sliding pubdown ladders, there is a potential for the ladder to slide down quickly without
notice. Always pull the ladder down slowly and cautiously.

Relevarn Codes

The 2009 edition of the International Building Code (IBC) and the 2006 edition of the International
Residential Code (IRC) offer guidelines regarding attic access, although not specifieddiwpull
ladders. Still, the information might be of soriméerest to homeowners.

2009 IBC (Commercial Construction):

1209.2 Attic Spaces. An opening not less than 20 inches by 30 inches shall be provided to any
attic area having a clear height of over 30 inches. 80 minimum clear headroom in the
attic space shall be provided at or above the access opening.

2006 IRC (Residential Construction):

R807.1 Attic Access. Buildings with combustible ceiling or roof construction shall have an attic
access opening to attic areas that exceed 30 square feet and haeriGal height of 30 inches

or more. The rougtiramed opening shall not be less than 22 inches by 30 inches, and shall be
located in a hallway or readily accessible location. #4088 minimum unobstructed headroom

in the attic space shall be providedsime point above the access opening.
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Tips for Homeowners:

* Do not allow children to enter the attic through an attic access. The lanyard attached to the attic
stairs should be short enough that children cannot reach it. Parents caroalsthk attic ladder
so that a key or combination is required to acaess

* |f possible, avoid carrying large loads into the attic. While properly installed stairways may safely
support an adult man, they may fail if he is carrying heavy items. Thipsecain be split up to
reduce the weightoad.

* Replace an old, rickety wooden ladder with a new one. Newer aluminum modeiteare
lightweight, sturdy, and easy iostall.

In summary, attic pudlown ladders are prone to a number of defects, mafstvhich are due to
improper installation.

Stairways

Due to their inherent dangers, stairways and unsafe patterns of use are the cause of a surprising number
of injuries. A careful assessment of the risks posed by stairways can prevent unnecessasy injuri

Facts and Figures

= More than 1,600 people died from falls on steps and stairs in the United States in 2004. This
figure is greater than the combined number of swimming pool and bathtub drownings for the
same year, according to the National Saféguncil. The actual number of stairway accidents is
probably much higher, as many people who sustain injuries don't know why they fell, and others
aretoo embarrassedo admittheyfell, sotheseincidentsgounreported.

= Elderly occupants are at patlar risk of falling down stairs, mostly due to impaired vision,
reduced strength, and poor balance. For individuals age 65 and older, 260,000 are injured every
year in falls on steps, stairs and escalators, according to the Centers for [Isaass.

« Handicapped and young children are also at increased risk of sustaining stairway injuries.

= In a study by Loughborough University in England;tbird of surveyed households admitted to
leaving objects on stairs, presenting a serious trip hazard.

= |naddition to potential physical injury, falls can cause serious psychological and social
consequences, affecting confidence, mobility, and generateadtig, according to the same
study.

While residents may already be aware of stair abnormalities in thveir home, their guests may not be
prepared for irregular steps or inadequate headroom height, for instance. If you sell your home,
prospective home buyers are better off hearing about such irregularities from you than learning through
experience after thg purchase your home.
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The following is a partial list of defects you may find in stairways:

+ A handrail is loose, incomplete, missing, splintery, not of a contrasting color with its background,
or has insufficient finger clearance. AxHestairways may be open on both sides, missing
handrails there put occupants at seriaisk.

= Treads are cracked, uneven, worn, loose, or poorly supported.

= Risers are of uneven height.

« Lighting is poor, shadows are numerous, or the corridor leadiigkoS & GF A NBR A& RI NJ
to have a light switch installed at the top and bottom of each staircase.

s The floor is waxed, increasing the chances of slipping.

« Exterior steps are not sloped to prevent water settlement and icing.

« The stair carpetinglides because it is not firmly affixed to the stairs. Dotditied tape or tacks
may be used to prevent slipping.

= Balusters are spaced more than 4 inches apart, allowing a child to potentially slip through and
gettrapped.

s The stairs are not ergonadoally designed.

s The stairs are too steep.

s The platform or landing surface is not stgsistant, and/or it has a sharp object, blunt wall, or
window located in the direction of a possible fall.

« The nosing is missing, broken, worn, patched, loose, slppemot installed properly.

« Sharp corners are on stair elements.

=« Headroom is insufficient.

= There is no safety gate at the top of the stairway in a home with small children.

Note that some design defects would be difficult or epsthibitive to remedyso this would require
rebuilding of the stairs.

Tips to reduce the chance of stairway falls include:
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inflexibility, and an increased riskfafling.

= Removdrip hazards, such as clothes, shoes, toys and/or books from stairs and other places
where youwalk.

= Improvethe lightingaroundthe stairs.Asyouage,you'll needbrighterlightsto seewell.
Lampshades or frosted bulbs will reduce glare.

= Senior citizens should wear shoes that provide good support and have thislipaoles. Avoid
lightweightslippersor shoeswith deeptreads,asthey canreduceyourfeelingof control.

= Do not carry heavy items up and down stairs, especially iitéime blocks your view of theteps.
Also, always hold onto the handrail.

= |nstall a second handrail for additional support. A second handrail will also provide support for
two individuals as they pass eaather.

In summary, stairways can possexrious safety risk, but these risks can be minimized by adequate stair
construction and safe practices.
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Deck Safety

Even decks that appear to be
professionally constructed can

collapse. These defects ase
difficult for the average
homeowner to recognize that the
Master Inspector Certification
Board recommends that all decks
be inspected by a Certified Master
Inspector®.

More than 2 million decks are built
and replaced each year in North
America. Of thet5 million existing
decks, only 40% are completely
safe.

Because decks appear to be simple to build, many people do not realize that decks are, in fact,
structures that need to be designed to adequately resist certain stresses. Like any other house or
building, a deck must be designed to support the weight of people, snow loads, and objects. A deck
must be able to resist lateral and uplift loads that can act on the deck as a result of wind or seismic
activity. Deck stairs must be safe, and handrailsgahle. And, finally, deck rails should be safe for
children by having proper infill spacing.

A deck failure is any failure of a deck that could lead to injury, including rail failure, or total deck
collapse. There is no international system that trackskdfailures, and each is treated as an isolated
event, rather than a systemic problem. Very few municipalities perform investigations into the cause of
the failure, and the media are generally more concerned with injuries rather than the causes of deck
collapses. Rail failure occurs much more frequently than total deck collapses; however, because ralil
failures are less dramatic than total collapses and normally don't result in death, injuries from rail
failures are rarely reported.

Here are some interestg facts about deck failure:

« More decks collapse in the summer than during the rest of the seasons combined.
« Almost every deck collapse occurred while the decks were occupied or under a heavy snow load.
» There is no correlation between deck failure andetvter the deck was built with or without a
building permit.
= There is no correlation between deck failure and whether the deck was built by a homeowner or a
professional contractor.
s There is a slight correlation between deck failure and the age ad¢i&.
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= About 90% of deck collapses occurred as a result of the separation of the house and the deck ledger
board, allowing the deck to swing away from the house. It is very rare for deck floor joists to break
mid-span.

« Many more injuria are the result of rail failure, rather than complete deck collapse.

« Deck stairs are notorious for lacking graspable handrails.

« Many doit-yourself homeowners, and even contractors, don't believe that rail infill spacing codes
apply to decks.

Significantsafety hazards are caused by both DIY and commercially built decks that:
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improperfasteners;
= are cantilevered in style without the proper support to prevergakening and collapse;
« are built too high off the ground for their supporting members;
« are not anchored properly at the base with proper footings and piers;
» lack proper bracing at their underside;
= are built on loose or uneven ground;
« have deck planks italled without adequate spacing to allow for drainage of rainwater;
« have deck planks installed without staggering for adequate load support;
= lack proper rail height and width;
« have baluster infill spacing that is too wide;
« lack graspable handrails at theass;
« lack a GF&irotected and covered electrical receptacle especially for use at the exterior;
» lack adequate exterior lighting at the deck and/or stairs;
s« may have its supporting members subject to excessive moisture, such as by a lawn sprinkler system;
= may have been built with reclaimed wood that is too weathered, dried out, splintered and/or
cracked to be safe to support the weight of people;
e« Y@ 0S o0daAfld 20SNI LYy SYSNHSyOe S3aINBaa gAyR2g |0
« may be built over aeptic system or underground storage tank.

These are just some of the hazards that make a deck that is unsafe to use.

Are you planning on entertaining on your deck? Have your Certified Master Inspector® inspect it first.
Visitwww.CertifiedMasterinspector.orgp find a CMI in your area.
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Swimming Pool Safety

Home Pools

Swimming pools should always be happy places. Unfortunately, each year thousands of American
families confronswimming pool tragedies, drownings, and nesownings of young children. At the

Master Inspector Certification Board, we want to prevent these tragedies. These are guidelines for pool
barriers that can help prevent most submersion incidents involving gaiildren. These guidelines are

not intended as the sole method to minimize pool drowning of young children, but include helpful safety
tips for safer pools.

Each year, hundreds of young children die and
thousands come close to death due to submersior
residential swimming pools. The Consumer Produ
Safety Commission (CPSC) has estimated that ec
year, about 300 children under the age of 5 drown
swimming pools. Hospital emergerogyom
treatment is required for more than 2,000 children
under 5 who vere submerged in residential pools.
The CPSC did an extensive study of swimming pc
accidents, both fatal drownings and néefatal
submersions, in California, Arizona and Florida
states in which home swimming pools are very
popular and used during mugdif the year.
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= |n California, Arizona and Florida, drowning was the leading cause of accidental death in and
around the home for children under the agesof

= Seventyfive percent of the children involved swimming pool submersion or drowning
accidents were between 1 and 3 yeald.

= Boys between 1 and 3 were the most likely victims of fatal drownings andfaizér
submersions in residential swimmipgols.

= Most of the victims were in the preseaof one or both parents when the swimming pool
accidentoccurred.

» Nearly half of the child victims were last seen in the house before the pool accident occurred. In
addition, 23% of the accident victims were last seen on the porch or patio, or yatte

= This means that 69% of the children who became victims in swimming pool accidents were not
expectedto bein or at the pool, but were found drownedor submergedn the water.

« Sixtyfive percent of the accidents occurred in a pool ownedibg S @A OGAYQa AYYSRAI
and 33%of the accidentsoccurredin poolsownedby relativesor friends.

= Fewer than 2% of the pool accidents were the result of children trespassing on property where
GKSe RAP#@RIG fADS 2N

= Seventyseven percat of the swimming pool accident victims had been missing for five minutes
or less when they were found in the pool, drownedsabmerged.
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The speed with which swimming pool drownings and submersions can occur is a special concern: by the
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how fast young children can move. Toddlers are inquisitive and impulsive and lack a realistic sense of
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swimming pools particularly hazardous for households with young children.

Swimming pool drownings of young children have another particularly insidious feature: these are silent
deaths. It is unlikely thagplashing or screaming will occur to alert a parent or caregiver that a child is in
trouble. The best way to reduce child drownings in residential pools is for pool owners to construct and
maintain barriers that prevent young children from gaining acces®obls. However, there are no
substitutes for diligent supervision.

Why the Swimming Pool Guidelines Were Developed

A young child can get over a pool barrier if the barrier is too low, or if the barrier has handholds or
footholds for a child to use farlimbing. The guidelines recommend that the top of a pool barrier be at
least 48 inches above grade, measured on the side of the barrier that faces away from the swimming
pool. Eliminating handholds and footholds, and minimizing the size of openings iNa\Wh S NI &
construction, can prevent inquisitive children from climbing pool barriers.

For a solid barrier, no indentations or protrusions should be present, other than normal construction
tolerances and masonry joints. For a barrier (fence) made up afdmdl and vertical members, if the
distance between the tops of the horizontal members is less than 45 inches, the horizontal members
should be on the swimming poslde of the fence. The spacing of the vertical members should not
exceed 13/4 inches. THd size is based on the featidth of a young child, and is intended to reduce the
potential for a child to gain a foothold. If there are any decorative cutouts in the fence, the space within
the cutouts should not exceed3/4 inches.

The definition of gool includes spas and hot tubs. The swimming fi@otier guidelines, therefore,
apply to these structures, as well as to conventional swimming pools.

How to Prevent a Child from Getting Over a Pool Barrier

A successful pool barrier prevents a chilohfirgetting over, under ol
through, and keeps the child from gaining access to the pool exc
when supervising adults are present.

The Swimming PoeBarrier Guidelines

If the distance between the tops of the horizontal members is mc
than 45 inches, théorizontal members can be on the side of the
fence facing away from the pool. The spacing between vertical
members should not exceed 4 inches. This size is based on the |
breadth and chestepth of a young child, and is intended to preve
a child fran passing through an opening. Again, if there are any
decorative cutouts in the fence, the space within the cutouts shol
not exceed 13/4 inches.
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For a chairink fence, the mesh size should not exceet¥4 inches square, unless sldéstened at the
top or bottom of the fence are used to reduce the mesh openings to no more &4 ihches.

For a fence made up of diagonal members (lattice work), the maximum opening in the lattice should not
exceed 13/4 inches.

Aboveground pools sbuld have barriers. The pool structure itself can sometimes serves as a barrier, or
a barrier can be mounted on top of the pool structure. Then, there are two possible ways to prevent
young children from climbing up into an abegeund pool. The steps ¢tadder can be designed to be
secured, locked or removed to prevent access, or the steps or ladder can be surrounded by a barrier,
such as those described above. For any pool barrier, the maximum clearance at the bottom of the
barrier should not exceed 4g¢hes above grade, when the measurement is done on the side of the
barrier facing away from the pool.

If an aboveground pool has a barrier on the top of the pool, the maximum vertical clearance between
the top of the pool and the bottom of the barrier shio not exceed 4 inches. Preventing a child from
getting through a pool barrier can be done by restricting the sizes of openings in a barrier, and by using
selfclosing and selfatching gates.

To prevent a young child from getting through a fence or othearier, all openings should be small
enough so that a4hch diameter sphere cannot pass through. This size is based on theoresadth
and chestdepth of a young child.

Gates

There are two kinds of gates that may be found at a residential propBadth can play a part in the
design of a swimming pool barrier.

Pedestrian gates are the gates people walk through. Swimming pool barriers should be equipped with a
gate or gates that restrict access to the pool. A locking device should be includedjetdredesign.

Gates should open out from the pool and should be-slel§ing and selfatching. If a gate is properly
designed, even if the gate is not completely latched, a young child pushing on the gate in order to enter
the pool area will at least cée the gate and may actually engage the latch. When the release
mechanism of the selftching device is less than 54 inches from the bottom of the gate, the release
mechanism for the gate should be at least 3 inches below the top of the gate on thasilg the pool.
Placing the release mechanism at this height prevents a young child from reaching over the top of the
gate and releasing the latch. Also, the gate and barrier should have no opening greater thachl/2
GAUGKAY My Ay OK&amezhanisinKTBis prekent©&yOuig chilB frod reaching through

the gate and releasing tHatch.

Other gates should be equipped with skfching devices. The sd#ftching devices should be installed
as described for pedestrian gates.

How to Preventa Child from Getting Under or Through a Pool Barrier
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Many homes with pools have doors that open directly onto the pool area or onto a patio that leads to

the pool. In such cases, the wall of the house is an important part of the pool bangtpassage

through any doors in the house wall should be controlled by security measures. The importance of
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of the children who became victims of pool accidents were last seen in the house just before they were

found in the pool.

All doors that permit access to a swimming pool should be equipped wittudible alarm that sounds

when the door and/or screen are opened. The alarm should sound for 30 seconds or more within seven
seconds after the door is opened. It should also be loud (at least 85 decibels) when measured 10 feet
away from the alarm mechanisrthe alarm sound should be distinct from other sounds in the house,
such as the telephone, doorbell and smoke alarm. The alarm should have an autorstideature.
Because adults will want to pass through house doors in the pool barrier withoutgeffithe alarm,

the alarm should have a switch that allows them to temporarilyadgvate the alarm for up to 15

seconds. The dactivation switch could be a touch pad (keypad) or a manual switch, and should be
located at least 54 inches above the threkhof the door protected by the alarm. This height was

selected based on the reaching ability of young children.

Power safety covers can be installed on pools to serve as security barriers. Power safety covers should
conform to the specifications in ASTMML34691. This standard specifies safety performance

requirements for pool covers to protect young children from drowning.-8e#fing doors with self

latching devices could also be used to safeguard doors that permit ready access to a swimming pool.

Indoor Pools

When a pool is located completely within a house, the walls that surround the pool should be equipped
to serve as pool safety barriers. The measures recommended above where a house wall serves as part
of a safety barrier also apply for allehvalls surrounding an indoor pool.

Guidelines

An outdoor swimming pool, including andgnound, aboveground, or orground pool, hot tub, or spa,
should be provided with a barrier that complies with the following:

1. The top of the barrier should be ltast 48 inches above grade, measured on the side of the barrier
that faces away from the swimming pool. The maximum vertical clearance between grade and the
bottom of the barrier should be 4 inches measured on the side of the barrier that faces awathfrom
swimming pool. Where the top of the pool structure is above grade, such as an-gklmyed pool, the
barrier may be at ground level, such as the pool structure, or mounted on top of the pool structure.
Where the barrier is mounted on top of the poottture, the maximum vertical clearance between
the top of the pool structure and the bottom of the barrier should kiaches.

2. Openingsn the barriershouldnot allow thepassagef a 4-inchdiametersphere.

3. Solid barriers, which do not have openinggch as a masonry and stone wall, should not contain
indentations or protrusions, except for normal construction tolerances and tooled magnnty.
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4. Where the barrier is composed of horizontal and vertical members, and the distance betineeen
tops of the horizontal members is less than 45 inches, the horizontal members should be located on the
swimming poolside of theence.

Spacing between vertical members should not exce@8#linches in width. Where there are decorative
cutouts, spaeig within the cutouts should not exceeel314 inches in width.

5. Where the barrier is composed of horizontal and vertical members, and the distance betveeen
tops of the horizontal members is 45 inches or more, spacing between vertical members should not
exceed 4 inches. Where there are decorative cutouts, spacing within the cutouts should not exceed
1-3/4 inches inwidth.

6. The maximum mesh size for chdiimk fences should not exceed3I4 inch square, unless the fence is
provided with slats fastened ahé top or the bottom, which reduce the openings to no more thadr4d
inches.

7.Where the barrier is composed of diagonal members, such as a lattice fence, the maximum opening
formed by the diagonal members should be no more theBidlinches.

8. Access gatet® the pool should be equipped to accommodate a locking device. Pedestrian access
gates should open outward, away from the pool, and should bectedfng and have a sdHtching
device. Gates other than pedestrian access gates should havelatsltig device, where the release
mechanism of the selftching device is located less than 54 inches from the bottom ofjdte.

= The release mechanism should be located on the-g@# of the gate at least 3 inches below
the top of thegate.

= Thegate and barrier should have no opening greater tharifth within 18 inches of the
releasemechanism.

9. Where a wall of a dwelling serves as part of the barrier, one of the following stpigt

= All doors with direct access to the pool througlathvall should be equipped with an alarm that
produces an audible warning when the door and its screen, if present, are opened. The alarm
should sound continuously for a minimum of 30 seconds within seven seconds after the door is
opened. The alarm shoulthve a minimum sound pressure rating of 85 dBA at 10 feet, and the
sound of the alarm should be distinctive from other household sounds, such as smoke alarms,
telephones and doorbells. The alarm should automaticalyeteunder all conditions. The alarm
should be equipped with manual means, such as touchpads or switches, to temporarily de
activate the alarm for a single opening of the door from either direction. Sugtctieation
should last for no more than 15 seconds. Thead@vation touch pads or stehes should be
located at least 54 inches above the threshold ofdber.

= The pool should be equipped with a power safety cover that complies with ASTM-81.346

» Other means of protection, such as selidsing doors with selftching devices, are
acceptable, as long as the degree of protection afforded is not less than the protection afforded
by the guidelines above.

10.Where an aboveground pool structure is used as a barrier, or where the barrier is mounted on top
of the pool structure, and the meamd access is a ladder or stefisn:
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= The ladder to the pool or steps should be capable of being secured, locked or removed to
prevent access.

= The ladder or steps should be surrounded by a barrier. When the ladder or steps aredsecur
locked, or removed, any opening created should not allow the passage-ioica diameter
sphere.

These guidelines are intended to provide a means of protection against potential drownings of children
under 5 years of age by restricting access todesial swimming pools, spas and hot tubs.

Swimming Pool Barriers

An outdoor swimming pool barrier is a physical obstacle that surrounds an outdoor pool so that pool
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often referred to as pool fencing, although walls made from brick or stone are acceptable, as well.

Children should not be able to get under, over or through the barrier.

Why are pool barriers important?

According to the U.S. Consunt&roduct Safety Commission (CPSC), approximately 250 children drown
every year in residential swimming pools. In states where swimming pools are operoyadt such as
Florida, Arizona and California, drowning is the leading cause of death in and aheumaoie for

children under 5 years old. Many of these deaths result when young children gain unsupervised access
to swimming pools due to inadequate pool fencing.

Codes concerning pool barriers vary by jurisdiction. Some states, such as Arizonaghktbfddifornia,
have compiled their own laws concerning pool barriers, while other locations rely on the International
Residential Code (IRC). The CPSC has thoroughly researcheslgiedlhazards and has compiled its
own set of codes for pool fencinghd Australian government, too, has placed tremendous emphasis on
the development of pool barrier codes in an attempt to reduce the number of deaths due to drowning
in that country. The code below is taken mostly from the 2006 edition of the IRC and targiatily

similar to the other codes previously mentioned. A few helpful parts of the Australian code are also
listed.

2006 International Building Code Pool Barrier Requirements:

AG105.2. Outdoor swimming pool. An outdoor swimming pool, including-grmoimd, aboveground or
on-ground pool, hot tub or spa, shall be surrounded by a barrier which shall comply with the following:

1. The top of the barrier shall be at least 48 inches above grade measured on the side of the barrier
which faces away from the ssuming pool. The maximum vertical clearance between grade and the
bottom of the barrier shall be 2 inches measured on the side of the barrier which faces away from the
swimming pool. Where the top of the pool structure is above grade, such as an-gklmwa pool, the
barrier may be at ground level, such as the pool structure, or mounted on top of the pool structure.
Where the barrier is mounted on top of the pool structure, the maximum vertical clearance between
the top of the pool structure and the bottomf the barrier shall be #hches.

Brought to you by Jesal Home Inspections www.jesalhomeinspections.com



2. Openingsn the barriershallnot allow passagef a 4-inch-diametersphere.

3. Solid barriers which do not have openings, such as a masonry or stone wall, shall not contain
indentations or protrusions, excefdr normal construction tolerances and tooled masojuints.

4. Where the barrier is composed of horizontal and vertical members and the distance between the
tops of the horizontal members is less than 45 inches, the horizontal members shall be located on t
swimming pool side of the fence. Spacing between vertical members shall not ex8éédhthes in

width. Where there are decorative cutouts within vertical members, spacing within the cutouts shall not
exceed 13/4 inches irwidth.

5. Where the barriers composed of horizontal and vertical members and the distance between the tops
of the horizontal members is 45 inches or more, spacing between vertical members shall not exceed 4
inches. Where there are decorative cutouts within vertical members, spadthin the cutouts shall

not exceed 13/4 inches inwidth.

6. Maximum mesh size for chain link fences shall bel&dnches square unless the fence has slats
fastened at the top or the bottom which reduce the openings to not more thaminches.

7. Wherethe barrieris composedf diagonaimembers suchasalattice fence,the maximumopening
formed by the diagonal members shall not be more thadr4inches.

8. Access gates shall comply with the requirements of Section AG105.2, Items 1 through 7, dvel shall
equipped to accommodate a locking device. Pedestrian access gates shall open outward, away from the
pool, and shall be selflosing and have a sd#tching device. Gates other than pedestrian access gates
shall have a selftching device. Where the lease mechanism of the sdéftching device is located less

than 54 inches from the bottom of the gate, the release mechanism and openings shall comply with the
following:

8.1 The release mechanism shall be located on the {3t of the gate at least 3 ineh below the
top of the gateaand

8.2The gate and barrier shall have no opening larger tharri¢l (13 mm) within 18 inches of the
releasemechanism.

9. Where a wall of a dwelling serves as part of the barrier, one of the following conditions sivedt:be

9.1.The pool shall be equipped with a powered safety cover in compliance with ASTM Br1346;

9.2.Doors with direct access to the pool through that wall shall be equipped with an alarm which
produces an audible warning when the door and/or its screen, if preseatopened. The alarm shall be
listed in accordance with UL 2017. The audible alarm shall activate within seven seconds and sound
continuously for a minimum of 30 seconds after the door and/or its screen, if present, are opened and
be capable of being hedrthroughout the house during normal household activities. The alarm shall
automatically reset under all conditions. The alarm system shall be equipped with a manual means,
such as touch pad or switch, to temporarily-aetivate the alarm for a single opmg. Deactivation
shall last for not more than 15 seconds. Theagéivation switch(es) shall be located at least 54 inches
above the threshold of the dooaor
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9.3.0ther means of protection, such as selbsing doors with selatching deviceswhich are
approved by the governing body, shall be acceptable, so long as the degree of protection affacded is
less than the protection afforded by Item 9.1 or 9.2 descrigledve.

10.Where an aboveyround pool structure is used as a barrier, or whigre barrier is mounted on top
of the pool structure, and the means of access is a laddsteps:

10.1.The ladder or steps shall be capable of being secured, locked or removed to prevent@ccess;

10.2.The ladder or steps shall be surrounded by a barrier whicktstae requirements of Section
AG105.2, Items 1 through 9. When the ladder or steps are secured, locked or removed, any opening
created shall not allow the passage of-mndh-diametersphere.

AG105.3 Indoor swimming pool. Walls surrounding an indoangvifig pool shall comply with Section
AG105.2, Item 9.

AG105.4 Prohibited locations. Barriers shall be located to prohibit permanent structures, equipment or
similar objects from being used to climb them.

AG105.5 Barrier exceptions. Spas or hot tubs wigiafety cover, which complies with ASTM F 1346, as
listed in Section AG107, shall be exempt from the provisions of this appendix.
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If a fence has gapthey should be of such a size that a young child is prevented from slipping
through, but the gaps also need to have dimensions such that any part of a young child's body
cannot be trapped.
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pool barriers. The Australian Building Code offers the following concerning CPR signs:

The CPR sign needs to be durable, and placed in a conspicuous place near the pool. It must
detail the procedures necessary to umtike cardiopulmonary resuscitation.

In summary, homeowners should try to spot and correct
defects in pool fencing.

Pool Alarms

A pool alarm is a safety feature designed to alert adi
when unsupervised children enter a pool. There are
many differentdesigns available, but none is
foolproof. Pool owners should become acquainted
with these innovations, the main types available, anc
the potential dangers of doingithout.
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Drowning remains the second leading killer of children underatle of 14 and, in many Sunbelt states,
drowning tops the list.

Approximately 350 children under the age of 5 drown in swimming pools annually, mostly in residential
settings. Many of these deaths occur when unsupervised children enter a pool and ate t;malim

or exit, resulting in drowning or ne@rowning within minutes. In these situations, pool alarms may

have reduced the response time of adults, perhaps saving the child.

In December 2007, the Virginia Graeme Baker Pool and Spa Safety Actfieésgknéfich created a
voluntary grant program that encourages states to pass legislation for pool and spa safety. The bill
requires states to write laws that call for pool alarms, as well as door alarms, pool covers, and self
closing/selflatching gatesCurrently, however, only California, Connecticut and New York have passed
such legislation.

Pool Alarm Types

= Surface wave sensor: This type of sensor floats on the water and incorporates an electrical
circuit that includes two contacts. One of thesentacts rests in the water, while the other is
adjusted to remain above the water's surface. When a surface wave touches the-sindaee
contact, the electrical circuit is completed, causing an alarm to sound. Sensitivity can be
increased or decreasduly moving the abovsurface contact closer to or further away from the
g O SuxEra.
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type of sensor is activated by wairluced pressure changes. One desigiies on the
movement of a magnetic float below a magnetic sensor, while another design relgées on
pressuresensitive switch. Suburface alarms can also be used in conjunction with solar covers,
whereas the surface wav&ensor alarms cannot.
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The alarm will activate when the wristband becomes wet, which creates opportunities for false
alarms,suchaswhenthe childwasheshisor her hands,or walksin the rain.

In 2000, the U.S. Consumer Product Safety Commission (CPSC) staff conducted a review of commercially
available swimming pool alarm systems designed to detect water disturbance or displacement. The

CPSC staff evaluated surface wave sensorsssidbce disturbance testers, and the wristband. The

testers concluded that the sukurface pool alarms generally performed more consistently for true

alarms than the other designs, which were more likely to emit false alarms.

Since pool alarms are nfdolproof and they rely on someone remembering to activate them, they
should not be depended upon as a substitute for supervision, or for a barrier completely surrounding
the pool. Pool alarms should also be used in conjunction with other types of alkuoisas gate alarms,
perimeter alarms, and window and door alarms. Even some pet doors come equipped with alarms,
owing to the recent attention given to the 100 or so documented accidents when a child escaped to a
pool through a pet door. Pool alarms alaus one protective layer of many, none of which is sufficient
as a sole preventative measure against afhittvning.

Pool alarms can be used to save dogs and cats, too. Data show that one out of every 1,027 pets drown in
pools each year, which is a staitially higher risk than the drowning threat for small children. The
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reason here is obvious: pets are more likely to be allowed to roam free and unsupervised compared
to small children, especially in rural areas where nearby traffic is dahger. Also, pool fences may
thwart children, while dogs and cats can jump or climb their way to the other side.

Not all dogs are good swimmers, though, and even healthy dogs that are used to swimming in ponds
might not be able to lift themselves outofld?2 2 f 6 KSy GKS@QNB GANBRO®

In summary, pool alarms are useful safety features to be used strictly in conjunction with other
strategies.

Pool Drain Hazards

While drowning is a weppublicized danger associated with swimming pools, comparatively lgite h

been reported about injuries and deaths caused by pool drains. Water rushing out of the drain creates a
suction that can ensnare swimmers, usually small children, causing debilitating injuries and death. These
drains come standard in swimming pools, hats and wading pools, and while they appear harmless,
parents should understand the potential dangers they
pose.

Drain covers can break or be removed by people who are
unaware of the possible repercussions. When this
happens, a swimmer playing with tldeain may become
stuck to it in a way similar to how a vacuum will stick
to the palm of the hand, but with much more force; 350
pounds of pressure is normal for a pool drain, and public
L22f& NB S@OSy Y2NB L] g SNF dA
can hold thebather in the drain's grasp until the

person drowns or escapes, often seriously injured.
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In July of 2007, a-gearold Minnesota girl was hospitalized after being severely injured when she sat
over an open drain in a wading pool. The suction from thendrahich did not have a cover, pulled out

her small intestine, requiring her to be fed intravenously. She died months later, joining the 36 other
people, mostly children, who are known to have been killed in similar accidents since 1990. The actual
numbersare likely much higher, as physicians often do not distinguish drowning caused by drainage
suction from ordinary drowning.

The Consumer Product Safety Commission (CPSC) distinguishes between five types of drain entrapment:

1. body entrapment, where a secth of the torso becomes entrapped. The CPSC is aware of 74
cases of body entrapment, including 13 confirmed deaths, between January 1990 and August
2004. The deaths were the result of drowning after the body was held against the drain by the
suction of thecirculationpump;

2. limb entrapment, where an arm or leg is pulled into an open dogie;
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grate of the drain cover. The CPSC is aware of 43 incidents of hairreetrapr entanglement
in pools, spas and hot tubs between January 1990 and August 2004. Twelve of the incidents
resulted in drowningleaths;
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drain or grae; and
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or sheisdisemboweledWhiletheseaccidentsarerare, they resultin lifelongimpairment.

While laws regulating swimming pools are complex and vestdte, it is still helpful for homeowners
to learn the following ways in which pool drains can be made safer:

= Make sure that a drain cover is present and firmly attached to the drain. If the drain cover is
missing or damaged, no one shoulddiwed to enter the pool, and a professional should be
contacted immediately. As of December 2008, the CPSC requiredrdrgpment drain covers
to be installed in all public pools.

= Make sure there is a safety snap fitting serving the ground pleainer. These devices
automatically suck away dirt and leaves, but if they become disconnected from the suction
fitting at the pool wall, a hazardous situation can develop. A safety snap fitting is a-karitegl
stopper that will end any suction throughe port if any disconnectionccurs.

= Check to see if there is a safety vacuretease system. This device will cause the drainage to
automatically cease if any entrapmegstcurs.

= Check for an anténtanglement drain cover. This type of fittilgmolded in a particular way so
as to prevent haientanglement.

= Usenodrainsat all. Guttersand overflowscanbe usedto providewaterto the pumpwithout
the need for arain.
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the suctionside of the pump allows flow to continue to the pump, and reduces the likelihood of
anentrappingsuctionfrom beinggeneratedwhenabodyblocksoneofthe 2 dzii f S & ® ¢

In summary, accidents caused by pool drairesoften gruesome, but they can be prevented when the
appropriate pool safety devices are installed and children are adequately supervised.

Pool Water Pathogens

Germs from other swimmers and unsafe water supplies can easily contaminate pool waesziaégif
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diseases, such as diarrhea, and skin, ear and upper respiratory infections, particularly if the swimmer's

head is submerged. Homeowners shouldf@miliar with the problems caused by contaminated pool

and spa water and the ways to prevent them.

Viruses, bacteria and protozoa are the culprits in most swimmingetaied sickness outbreaks.

The mucus, saliva, blood and skin of infected swimmerszantly contaminate pool and spa water

with sufficient pathogens to cause infections in other swimmers who come in contact with it. Feces

are a particular danger in pools, as the pathogens they contain are typically present in enormous

numbers, approachig a million per gram of feces. A single fecal release in a pool could contaminate

millions of gallons of water, according to the University of Arizona's College of Public Health. Large
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Consider the following such cases:

* |n 1998 in Georgia, 26 people were sickened after swimming in a pool with a chiltaatho
E.coli{f S@Sy LIS2LX S 6SNB K2aLWAGFEtAT SR FYR 2yS 41 &
level had not been adequatefgaintained.

= In New Mexico in 2008, a competitive swimmer who ignored symptoms of diarrhea caused 92
swimmers, includingther competitive swimmers, coaches and lifeguards, to contract the
illness.

« |n 2001 in an lllinois water park, 358 people contracted diarrhea, despite adequate chlorine and
pHlevels.Swimmersanaddup to severalpoundsof fecesper dayin atypicd water park.

Homeowners can benefit from learning about the basic pathogens that are commonly found in
swimming pools:

= bacteria,suchasE.coli, shigella(whichcauseglysentery) campylobacterandsalmonella.
Bacteria are generally killed quickly by chlorine disinfectant in properly maintained swimming
pools at a concentration of 1 part per millida. coli for instance, will be inactivated in less than
one minute if exposed to typical disinfectant concentas;

= protozoa, such as cryptosporidium (which causes diarrhea), and giardia, also known for its
severe gastrointestinal effects. Some of these pathogens are highly resistant to chlorine and can
survive for days in typical chlorine concentratioasd

= hepatitis A and noroviruses.

Pool disinfectants can kill most germs in less than an hour, but for others, it can take longer.
Cryptosporidium, for instance, can survive for up to 10 days in a properly chlorinated pool, and other
pathogens are completelgsistant to chlorine. In addition, the unigue circulation patterns found in
pools may allow poor water circulation in some areas, making it unlikely that all pathogen activity can
be fully prevented. The unfortunate truth is that chlorinated swimming paain and do transmit
disease. Swimmers should not rely solely on the pool's chemical treatments and should heed the
following precautions:
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or at their friends, but this is dangerous, as some of it magwallowed.

= Shower with soap and water before and after swimming.

= Wash your hands with soap and water after using a toilet or changing diapers.

« Remove small children from pools for bathroom breaks, and chegk¥ I y 1 8 Q RA I LISNE 2

« Change diapers in a bathroom, not beside the pool.

« Wash children, especially their rear ends, thoroughly with soap and water before they enter a

pool.
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symptomscease.

In summary, pathogens can easily permeate an entire pool. Some are resistant to chlorination. Pool
owners should know that chemical treatments for pools and spas are best supplemented with good
hygiene.

Brought to you by Jesal Home Inspections www.jesalhomeinspections.com



Saunas
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body temperature through a combination of heat and wadhtrolled humidity. Saunas are used
recreationally and therapeutically, as users find themxiglg and healtlpromoting.

Facts and Figures
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the English dictionary. Traditionally,
the Finns used the sauna as a plact
clear the mind, give birth, and prepe
the dead for burial. They were not
used for weighloss or as parof
an exercise regimen, which are new
concepts for their use today.

s Saunas can be divided into two bas
styles:

o infrared saunas directly warr
occupants and other objects
(much like the sun) using
charcoal or other objects;
and

o conventionalsaunasheatthe roomindirectlyby warmingthe air.

= One of the earliest sauna designs is the smoke sauna, in which stones warm the room after
being heated by a fire, which is extinguished before the room is ready for bathers. The smoke is
vented from the sauna, but its aroma lingers. The concept was nearly abandoned but has seen a
revival over the past fewecades.

Safety Tips

= Saunas stimulate the cardiovascular system and should not be used by anyone with high blood
pressurediabetesheartdiseasepr while underthe useof antibioticsor other drugs.

= Never stay in a sauna longer than 30 minutes. While it may be fun to see who can stay in the
sauna the longest, this sort of game is extremely dangerous and has ledrjodnpieven
death. One experienced sauna devotee died in a sauna competition in AQJdst

= Never wear jewelry in the sauna, as the metal and stones may heat up and burn exposed skin.

= Use atowel as a barrier between yourself and the seat in a pubticnescial sauna to protect
yourself against disease. Strains of antibioéisistant bacteria, known collectively as methicillin
resistantStaphylococcus aureuave been shown to inhabit excessively humid and poorly
cleaned public saunas and steam rooReducing the humidity can also control the risk of
transmission.

+ Children should not use saunas because their immature bodies and metabolism have trouble
thermo-regulating to stave offiyperthermia.
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Recommended Sauna Design Features

Adequate ventilation is perhaps the most overlooked sauna design feature. Outgoing ventilation expels
stale air and reduces humidigpawned mildew and moisture, which can cause wood decay. Incoming
ventilation brings in fresh air, ensuring the safety @odhfort of the users. Saunas typically have a vent
behind the stove and another on the opposite wall near the ceiling. While the sauna may vent to the
outside of the building, this is not required in residential saunas, and many systems utilize interior
ventilation to heat the adjacent living space.

Some other essential design features include the following:

» Freestanding saunas must have a solid foundation.

= Sauna doors should be sealed and insulated.

« The sauna door should swing outward and should notdpepped with a latching mechanism. If
the user is in distress, he should be able to easily push his way out of the sauna.

= Saunas should be constructed from a deoesistant species of tree, such as cypress, redwood,
spruce, cedar, or Dougléis

« Any electrical wiring should be moistupeoof and able to resist high temperatures.

« Metal, especially screw heads, should not be exposed where people sit, lean or walk. Metal will
get excessively hot and could burn exposed skin.

= The ceiling height sluld be between 6% to 7Y% feet, but not higher, as heat will uselpssly
02@S GKS dzZaSNNRa KSFR® !faz23 dzyRdzS aidNBaa oAt
work harder to heat theoom.

= The temperature should not exceed 195° F, as renemded by the Underwriters Laboratories.
Saunas heated by wodalirning stoves may be capable of exceeding this temperature, but this
is not advisable, as it can endanger the users' safety. Saunas that utilize excessive amounts of
steam should be set to awer temperature, as wet heat can cawssalding.

= The floor can be made from concrete, vinyl or tile, but not carpet, which will deteriorate from
the heatand humidity andcreatemoisture-causechealthhazardsCarpetis alsoafire hazard.

s Tobest utilize the space and to achieve a balanced temperature throughout the sauna, the
shape of the sauna room should be neadyare.

« The sauna should be regularly inspected for mildew and wood decay around its exterior.

In summary, saunas are sealbeéated rooms used for therapeutic purposes and relaxation, but they
must be used and maintained properly to ensure the health and safety of their users.

Home Security

BurglarResistant Homes

There are a number of measures that homeowners can talemsure that their homes are not
attractive to burglars.
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Some interesting statistics concerning breds in the United States:

= The Master Inspector Certification Board estimates that theft makes up more than-three
quarters of all repaed crime.
« In 2005, law enforcement agencies reported more than 2 million burglary offenses.

According to a survey, burglars tend to enter homes through the following locations:

» 81% enter through the first floor;

= 34% enter through the front door;

s 23% ater through a firstfloor window;

s 22% enter through the back door;

« 9% enter through the garage;

s 4% enter through thdasement;

s 4% enter through an unlocked entrance;

= 2% enter through a storage area; and

= 2% enter from somewhere on the second floor.

Someinteresting statistics (2002) concerning bre#ks in Canada:

= The burglary rate in Canada (877 per 100,000 people) is seven times higher than that of the
country with the fewest brealns, Norway.

= The burglary rate in Canada is slightly higlamntthat of the United States (746 per 100,000
people), but significantly less than the burglary rate in Australia (2,275 per 1Gi:00&).

Exterior Doors

+ Doors should be made of steel or setidre wood construction. Hollowore wood doors are
more easily broken than heavy, setidredoors.

= Doors should be free of signs of rot, cracks and warping.

« Doors should be protected by quality deadbolt locks. Chain locks are not adequate substitutes
for deadbolt locks, although chain locks may be useddditional protection.

= |f a mail slot is present, it should be equipped with a cage or box. Mail slots that are not
equipped with cages or boxes have been used by burglars to enter homes. Burglars can insert a
contraption made of wire and cord inthe mail slot and use it to open the lock from tingide,
if no box or cage igresent.

= |f a dooris equipped with glass panes, they should be installed far from the lock. Otherwise,
burglarscansmashhe glassandreachthroughto unlockthe door.

= Spare keys should not be hidden in obvious locations. Burglars are very good at finding keys that
homeowners believe are cleverly hidden. The best place for a spare key is in the house of a
trusted neighbor. If keys must be hidden near the door, thleguld not be placed in obvious
locations, such as under a doormat, roclplanter.

+ A peephole can be installed in doors so homeowners can see who is on their doorstep before
they open thedoor.

+ Homeowners should consider installbgmpNB & A 2 G+ yid f 2014 2y GKSAN R;
technique that can open almost any standard lock with less effort than is required by lock
picking.
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This technique uses "bump keys," which are standard house keys with slight modificatioks.
companies, including as Schlage®, Primus® and Medeco®, manufacture a number of locks that
offer some bumpgresistance.

Pet Doors

» Pet doors can be used by burglars to enter homes. Some burglars have reached through pet
doors in order to unlockihte door. It is advisable to not have a pet door, but if one is necessary,
it shouldbe assmallaspossibleandinstalledfar from the lock.

= A crafty burglar may convince or coerce a small child to crawl through a pet door and unlock the
door. Also, eme burglarsarechildren.

= Electronic pet doors are available that open only when the pet, equipped with a signaling device
in its collar, approaches the door. These doors are designed to keep stray animals out of the
home, and may provide protecticagainst burglars, asell.

Sliding Glass Doors

« They should be equipped with locks on their tops and bottoms.

= They should not be able to be lifted from their frames.

« A cutoff broom handle, or a similar device, can be laid into the door track to pravénim
being opened all the way.

[llumination

= Lights should be installed on the exterior of all four sides of the house. Burglars prefer darkness
so they cannot be seen by neighborgassershy.

« When building occupants are not home, a few ligstteuld be left on inside.

« Itis helpful to install exterior lights that are activated by motion sensors. Burglars that are
suddenly illuminated may flee.

Windows

= All windows should be composed of strong glass, such as laminated glass, and be in good
operatingorder.

=+ They can be installed with bars, grilles, grates, or helaty wire screening. Barred windows
must be equipped with a quielelease mechanism so occupants can quickly escape during a
fire.

= Windows should not be hidden by landging or structures. If landscaping or structures cannot
be moved, lighting can be installed around #iaedows.

Landscaping and Yard
= Shrubs and trees should not obscure the view of entrances. Shielded entrances can provide

cover for burglars whiléhey attempt to enter theesidence.
« Fences are helpful burglar deterrents, although they should not be difficult to see through.



While the house is vacant:

= Aloud radio can be used to make burglars think someone is home. Téaretse used to
activate radios and lights to make the home semroupied.

s« I OFN) aK2dzZ R Ffglrea 06S LINJSR Ay (G(4KS RNA@GSs!I &
appears as if someonelisme.

« The lawn should be mowed regularly. Uncut grassdkie that no one is home.

Other Tips

= Dogs are excellent burglar deterrents. For homeowners who cannot own dogs, they can place
"Beware of Dog" signs around the yard for nearly the sefieet.

+ If no security system is installed, themeowner can post security alarm stickers around the
yard.

In summary, there are many tactics that homeowners can implement to help safeguard their homes
from breakins.

Bump Keys
What Is a Bump Key?

Most people think a locked door affords them sdty but to anyone who knows how to use a bump
key, a door lock is just a minor inconvenience.

Bump keys are keys cut to a special design that will allow them to be used for pickinghpier locks.
Pintumbler locks are the world's most popular loakd these include exterior door entry locks for
K2YSad ¢KS LINRPOSaa 2F 3IFLAYyAy3d SyGNR dzaAy3 | odzyLd

All the cuts on a bump key are made to the maximum depth, so any key blank can be made into a bump
key.Bump keys are manufacturaspecific. A Kwikset® lock requires a bump key made from a Kwikset®
key. The same is true for other lock brands. So, a full set of bump keys would include one for each of
the major lockset manufacturers.
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999 KEY AND CYLINDER NOMENCLATURE
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Above: a pintumbler lock

How Do They Work?

Keys operate by aligning tiny spritapaded pins inside the lock. Once the pins are correctly aligned, the
cylinder will turn and the lock can be operated.

To use a bump key, the "ptdack” method is common. Witthis method, the key is inserted all the way
in, and then pulled back out one notch. While keeping rotational pressure on the key, it is then bumped
into the keyway with the heel of the hand or with a device of some sort.

The "bumper" needs to bump the kénard enough to jar the pins, but not so much that the lock or key
is damaged. Bumping the key causes the pins to jump slightly. Even this slight amount of motion is
enough to allow the bump key to turn the cylinder, unlocking the lock.




The image abowdeft shows the condition just before the key is bumped. The image ahgheis just

after the key has been bumped. The driver pins (in blue) have bounced above the shear line, while the
key pins (in red) are still below the shear lineldkg as the shear line is unblocked, the cylinder can

turn and the lock will open.

Another method for using a bump key, called "minimal movement," is slightly more sophisticated than
the pultback method. Bumyikey performance can be improved by filiagzay an additional 0.25 to 0.5
mm from the key tip and shoulder, allowing the key to be inserted slightly farther into the lock.

How Effective Are Bump Keys?

The success of the bumper depends on practice. Very little skill is required, and the leamiadg

short. Success will also vary with the type of lock and quality of the key. Keys made from soft metal

g2y Qi fl1aG f2y3d . dzYLAy3a GSyRa G2 @2NJquaitpd i SN 2y
parts work more smoothly.

Bump keys sometime RSTF2N)Y 6KSYy GKS@QNB KAGX OldzAaAy3d GKSY
to remove.

How Can | Tell if a Lock Has Been Bumped?

You can sometimes spot a lock that has been opened with a bump key if you see a small indentation just
above the keywy. Some older, softer locks will have dents even though they have not been bumped.
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Above: a typical bump key
Can | Buy a Bump Key?
Owning or possessing a bump key is not currently illegal, and bump key sets, and videos on how to use

GKSYZ INB FGFAflIo0tS 2ytAySed ¢2 | OljdZANB | o6dzYLl 1S
manufacturerof the lock.
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How Can | Improve My Home's Security?

At least two companies, Schlage® and Baldwin, make locksets designed to defeat bump keys. But many
locks that use a key and the pimmbler system are vulnerable to bumping. No standardstehkat
demonstrate resistance to bumping. The resistance to bumping a deadbolt lockset varies with the
manufacturer. Electronic locks that have a key override are also vulnerable.

Bumpproof locks are rare and expensive. Bumgistant locks are much m® common. Some (but
not all) lockset manufacturers include bumgsistant features in their newer locks.

Without buying a new, bumpesistant lock, consumers have two options. Usually, for less than $20, a
locksmith can replace the original lock pinshwitnushroom" pins, sometimes called spool pins,
depending on the manufacturer. While these pins will improve the resistance of the lock, they will not
make it bumpproof.

Medeco® is a company that makes hagtd locks. They can provide burppoof lock cyihders for
which a duplicate key is available only through Medeaatorized dealers. Their cylinders start at
around $100, although their lespensive cylinders may not be burpoof.

Will Insurance Cover Theft?

If a home is burglarized using a buksgy, the theft may or may not be covered by insurance, depending
on how the policy is written. If proof of forced entry is required, the theft may not be covered. Be sure
to consult your insurance agent with questions about this.

Although bump keys haveeen around for more than 50 years, their existence has become more
widely-known with the advent of the Internet. Consumers should be aware of this potential danger to
their home's security.

In summary, homeowners should make sure their door locksafficiently secure to prevent
unauthorized entry by someone using a bump key. Taking extra safety precautions, such as installing an
alarm system, can provide homeowners with enhanced protection of their property.

The 10 Best Places to Hide Valuable¥our Home
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home to find things of value to steal, which is why there are obvious locations that they always

check. That means that there are ways to oustrthem by hiding your valuables in rst-obvious

places, and sometimes even in plain sight.
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search, messy, or uninteresting.
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Here Are the Top 10:

1. Hollowed2 dzi 6221 &® / NAYAYLFfa GSyR (G2 0ScridSRdzOI 4S
G2 Y18 GKSANI fAGA Y JodbooksKEudifQduBave aN Oodupl® bf bdoks  + £ £
2y | 0221aKSt¥fsr (GKA&a YlIeé 6S | OftdsS GKIiG (GKSe&Q

sure your library is large enough to serve as a tedious place to search.

2. Afalse VHS tape or VHS cartorndMWatches VHS tapes anymore? Again, follow the rules
above for books. A few can be a clue, but many can be adimsuminglistraction.

3. False containers in the kitchen cupboard, under the sink, and in the bathroom, such as fake food
cans and boxes, & cleaning product bottles, and personal hygiene items, and even in a heavy
tub of "cat litter." Some false containers available on the market today actually look like false
containers, so you might want to save yourself the expense and createwour

4. In the false bottom or under the plastic liner of a bathroom or kitchen trash can. No one wants
to go pawingthroughyourtrashin the slimhopeof findingsomethingworth pawning.

5. Wrapped in plastic and aluminum foil and stored in the back of the fred4gs is also a good
place to store documents and paper currency in case of a Hvase

6. In a floor safe in the bedroom closet. While this location may be obvious, a burglar would have
to exert a lot of time and energyand create a lot of noigetrying to break into a floor safe,
which is also generally of the heavy variety, making it not only hard to open, but hard to steal
whole, if the thief had plans to break intoléter.

7. LYaARS | K2dzAS LXIFyded ! aAy3d (GKSssolcafbeYSGIK2R |
contained in a waterproof liner that can be lifted up to hide items underneath. Just make sure
0KS A0SYa @2dzONB KARAy®o.F NB Ay | 6l 0SNLINRB2F O
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wiring.

9. Within hollowedout/removable building components, such as wainscoting, floor panels, door
jambs, window sills, and cabindors.

S
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Hiding Places to Avoid:

1. Areas that can damage your valuables with water or invasive matter, subke aster tank of a
toilet, inside a mayonnaise jar that still has mayonnaise in it, or a paint can filled with paint.
There are highguality waterproof containers on the market that will allow you to hide items in
water (and possibly other places), but @n the side of caution. Documents, jewelry and
electronics that become wet or permeated with chemicals or food matter may be damaged
beyond repair in your zeal to outsmart a tenacicwsglar.
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2. Ajewelry box. This is a good place to stokegly that you can afford to lose, but not your
diamondtennisbraceletor your3 NJ Yy R Y ZuitiGu&aedrizagring.

3. Your desk drawer, bedside drawer, or underwear drawer. obaus.
4. LYaARS /5 OlFaSao L & QavPEsNHzS Y odzNBHf I NE adAff

5. Indde DVD cases. DVDs and Xbtyy® games are worth between $2 and $10 at pawn and re
sale shops; count on being cleaned out of your collection during a home burglary, regardless of
the titles.

6. ! ol £t &l FSendandpréféssionalyiirtiteavalBséfe can be dislodged by
cutting the drywall seam around it, and wall safes are typically small and light enough to easily
transport off site to be opened later. Opt for the heavier and haitdeaccess floosafe.

7. Inside picture frames with fae backs/interiors. These tend to be thicker than typical picture
TNl YSasz a2 GKS@QNMPlacEl a8 (G2 aLkRid a || KARAy3

8. A cookie jar. Put cookies in it, not your groaegney.

9. An electrical item or heated area, such as a lamp base, toaster oven, ordd@tA&ou could
accidentallyignite yourvaluablesand put your entire home at riskfor a housefire.

10. Any locked box or locking file cabinet. A box that has a lock on it will be stolen regardless of
gKIGQa AYAARSIT I yR ( Kibppdddudwith the/right tooFand aSittled 6 A y' S i
effort.

Other Precautions
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home. But you can take precautions to passwprdtect and GP@ctivate laptops and smartphones so

that their recovery is more likely, shiolthey be stolen.

Also, firearms should be properly locked in an approved gun safe that is stored out of reach for the
alr¥Ste 2F GKS K2YSQa 200dz2d yidazr Fa ¢Stf Fa (G2 RS

Place a pole in the bottom track of your sliding glass patio doors saitkaS & OF y Qi 6 S T2 NOS
enough to permit the entry of an intruder. Install burglanoof window locks that will allow you to
leave your windows open slightly for fresh air, but not wide enough to allow a person to get through.

Remember thatburglédr A& | ONARYS 27F 2LIRNIdzyAdGer a2 R2y Qi 0
unlocked (including sliding glass patio doors, and the door between the garage and the living area),
KARAY3 | aLI NB K2dzaS 1Se& 2dziR22 NIntstdyaR,dNd G KS G2 S
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leaving the curtains or drapes open so that your valuables are in full view of prowlers and
passersby. Your personal safety is ataisknuch as your persomabperty.



I £ 423 RshafepérsoradiiSaddation with the world by advertising your absence from home on

social media. When leaving on vacation, have a trusted neighbor, friend or family member monitor your
homeand bring in the newspaper, mail, and random take& menus hung on your doorknob. Install

f A3IKG GAYSNBR AYR22NAES YR aSOdaNAilékY2GA2y RSGSOG:
go ahead and apply security company stickers to your wirsddeors that advertise that your home is
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In short, do what you can to make your home a difficult, inconvenient, and¢mmsuming target that
will force a wouldbe burglar to move on. And do your part to keaquy neighborhood safe by
reporting suspicious activity on your street to the police.

Window Bars

Window bars (also called safety bars and security bars) are metal bars that are installed to prevent
intruders from entering a building. As an unintendamhsequence, window bars can slow or prevent
egress during an emergency.

Facts

s Roughly 25 people die or are injured annually in fires where escape is hindered by window bars.

s According to the National Fire Protection Agency, the number of deaths caydae related to
security bars is on the rise.

= The fear of burglary, theft and/or physical attack presents a greater perceived risk than the
threat offire.

s Seventy people died in a hotel fire on August 18, 2001 in the Philippines. The wetiens
trapped inside the sistory hotel by windovbars.

Advantages of Window Bars

s They are a deterrent to potential burglars. They are mostly used in grloadwindows, which
are most vulnerable tintrusion.

s They provide a sense of securityltoilding occupants.

s They can prevent children from falling out of the window.

Disadvantages of Window Bars

= They can block the exit for occupants during an emergency, such as a fire. The occupants may
feel secure from burglary, but they have sevelehjited their avenues of egress. Ironically, it is
possible for occupants to become trapped behind window bars while trying to escape from an
intruder who has managed to enter ti®me.

= They can potentially block the entry point for firefighters.

o« HousesSS|jdzA LILJSR G6AUGK 6AYR2g6 o0l NA OFy LROSYGAlffe@
Window bars can make a neighborhood appear unsafe to potential home buyers.
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Requirements for a QuicRelease Mechanism

According to the 2006 International ResidahiCode (IRC), basements and sleeping rooms should have

at least one operable emergency escape and rescue opening. Windows that are equipped with bars and
which are intended for emergency egress should have adiiskd S 8S YSOKIFI yAayYy Avyadil
egress requirements are already satisfied by another window or door, it is still helpful for window bars

to be equipped with a quickelease mechanism.

2 KSNE ¢6AYyR2g% oFNB INB AyadlfttSR Ay @gAyR2ga GKI G |
requires that they be equipped with a quicklease mechanism that complies with the following
requirements:

= |t should be accessible from the inside of the house. Although not addressed by the IRC, the
device should not be accessible from outside thedw®ii the window were to bleroken.
= [t shouldnot requireakeyor combination.Likelyreasondor this requirementare asfollows:
o During an emergency, occupants may become too panicked or confused to remember
the combination or where they put thieey.
o Fire and smoke may prevent access to the key or obscure view lofcthe
o Occupants may not know the combination or know where the keyplaed.
« It should not require any special tools, such asm@wdriver.
= The mechanism should be able to dygerated with relatively little force. Children and the
elderly should be strong enough to operate the release mechanism.
= Operation of the mechanism should not require special knowledge.

In summary, window bars are valuable aotirglary features in rédences, but they should be able to
be easily disengaged so occupants are not trapped during an emergency.

Safe Rooms (Panic Rooms)

A safe room, also known as a panic room
a fortified room that is installed in a private
residence or business fwovide a safe
hiding place for inhabitants in the event of
an emergency.

Safe Rooms Around the World

+ In Mexico, where kidnappings are
relatively common, some people u
safe rooms as an alternative (or a
supplement) tdbodyguards.

+ In Israelpullet- and fireresistant
security rooms have been mandat:
for all new construction since992.

s Since the 1980s, every U.S. embassy has included a safe room witkrdsiiednt glass.
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square foot room will be installed beneath his 1,48®m, 2,152,78%quare footesidence.

Why are safe rooms used? Some reasons include:

= to hide from burglars. The protection of a safe room wilbedfresidents extra time to contact
police;

= to hide from wouldbe kidnappers. Many professional athletes, actors and politicians install safe
rooms in theirhouses;

= protection against natural disasters, such as tornadoes and hurricanes. Undsigarnado
bunkersare commonin certaintornado-proneregionsof the United States;

= protection against a nuclear attack. While safe rooms near the blast may be incinerated, those
far away may be shielded from radioactive fallout. This type of isafien, known as a fallout
shelter, was more common during the Cold War thantaday;

= to provide social distancing in the event of a serious disease outbreak; and

« fear of an abusive spouse.

A Brief History of Safe Rooms

Safe rooms can be traced as back as the Middle Ages. Castles had a "castle keep," a room located in
the deepest part of the castle, which was designed so the feudal lord could hide during a siege. In the
United States, safe rooms were used in the Underground Railroad during the, 180€re secret rooms
hid escaping slaves. In the 1920s, hidden rooms stored Prohitiéinned liquor. Safe rooms designed
for weather protection have their origins in storm cellars. The features of the modern safe room are
mostly derived from fallout sHiers popular during the 1950s, which were created in response to the
fear of nuclear attacks.

Various events of the past decade have spurred a rise in the popularity of safe rooms, including New
CSENHA 9@0S RAZNAY3I G, HY I Hitylinkd01, Grfsl Mib&ibsdqdieitt anthiiast | O a A )
poisonings that led to fears of civil unrest and war. Yet, it was the 200P &t Roomstarring Jodie

Foster, that heightened public awareness of safe rooms and their perceived need. In fact, the term

"panic ram" became the popular name for what were previously known as "safe rooms" as a result of

the movie, although companies that create the rooms still prefer to call them "safe rooms."

Today, they have become a status symbol in wealthy areas, such as &al Manhattan, where it

is believed there are thousands of such rooms. However, it is difficult to estimate the number of safe
rooms because many homeowners will not publicize the existence of their safe rooms. Even real estate
agents tend to hide the l@tion of safe rooms, or even the fact that a house has one, until they know a
buyer is serious about purchasing the house.

Location
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instance, if intruders ar likely to enter the house from that area. Ideally, occupants will be closer than

the intruders to the safe room at the time that the intrusion has been detected. This way, the occupants

will not be forced to cross paths with the intruder in order to redloe safe room, such as in a stairway.
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Occupants can plan multiple routes to their safe room to avoid detection by the intruder who is blocking
the main route.

Design

Saferoom designs vary with budget and intended use. Even a closetecaartverted into a

rudimentary safe room, although it should have a selide door with a deadbolt lock. Higdnd custom
models costing hundreds of thousands of dollars boast thick steel walls, video banks, computers, air
cleaning systems, bulletproof War®, and protection against bacterial and chemical infiltration.

Recommendations for specific design elements include the following:

Doors: These are one of the most critical components of the safe room design. A bullet
resistant door withinternal steel framing can weigh several hundred pounds, yet it must
operate smoothly, easily, and without fail in an emergency. The hardware must be selected to
provide substantial, secure locking without compromising the smooth operation of the door
itself. Most importantly, it must allow the door to be secured quickly, preferably from a single
control point. The hardware should not be capable of being overridden or tampered with from
the outside.

Floors: Concrete is an adequate material for the fldn other forms of floor construction, such
as wood, it is important to provide supplementary protection suitable to the anticipated type of
emergency. As safe room construction often uses heavy materials, it is important to ensure that
the floor can suport a heavyoad.

Sound insulation: The attackers may try to verbally coerce the occupants to leave the safe
room. Effective sound insulation will limit the ability for such unwanted communication. Also,
sound insulation will prevent the intrudersoim hearing phone conversations between the
occupant angolice.

Wallls and ceilings: Wall construction that spans from floor to ceiling is generally preferred
because of the structural continuity of the framing. Bricks and blocks, while bediettart, can
become dislodged from repeated sledgehammer battering. Steel stud walls, braced with
additional reinforcing ties, can be faced with steel sheet or bulsistant materials, such as
Kevlar®. These, in turn, may be covered with tile, sheetrockher akecorative finishes. Steel

and Kevlar® panels are available in large sheet sizes. This helps minimize the number of joints
that can be potential weak points of an assembly. It is important to not overlook penetrations
that may be made for light fixtuse power points and plumbing pipes. Ductwork that passes
through protected walls should also be carefully considered to ensure that the security is not
breached and that they are not used to transfer poisonous gases into theosafie

Cameras and mators: Concealed cameras located outside the room enable its occupant to
secretly monitor the movement and numbers of intruders. Effective camera systems may
incorporate one visible camera outside the room so that an intruder disabling the exposed
camera nay not think to look for hiddenameras.

Generator: A selfontained power system is standard in most highad safe rooms.

Items to keep in a safe room:

Bottled water and norperishable foods: There should be a small provision of bottled waigr a
non-perishable foods (such as dried traik);



= Communication devices: Ideally, all three of the following devices should be stored in the safe
room:

o acell phone and charger, which are convenient, but they may not operate thtbiakh
safe room walls. The charger will not work if no electrical receptacles are installed, so
those are requiredioo;

o alandline phone: Since cell phones may not work in a safe room, or because they may
lose power, a landine phone is recommended.d$hould, however, be on a separate
line from the restof the housesothat intrudersarelesslikelyto disableit; and

o atwo-wayradio.

= Blankets: Occupants may be there for a while, so they might as well be comfortable;

= First aid kit: Even if occupantsake it to the safe room, they may have been injured by the
intruder en route. It is unlikely that he will allow the occupants teerger the room after they
leave it to look for bandages;

s Prescription medication: Small quantities of necessary meidicatshould be stored in the safe
room, or else occupants may be forced to surrender their position during a medical emergency.
Having a hundred cans of tuna and a-Bateen TV does little good if your only asthma inhaler is
left on the kitchertable;

= Flashlights: Severe weather can knock out electricity to the house, or intruders may
intentionally cut thepower;

= Sanitation supplies: Safe rooms built on a budget often don't have a toilet. A bucket can be used
as a lowcostalternative;

= Weapons: If the intruders manage to enter the safe room, occupants should be prepared to
defend themselves. Pepper spray is a common choice, and firearms are certainly no less
effective;and

= Gas masks, which may become necessary in the event thatttinelers force poisonous gas
into the safe room. Where an odorless gas might be used, an electronic device may be installed
to detect any noxious fumes poisons.

In summary, safe rooms are increasingly popular rooms designed to protect occupantsafions
types of emergencies.

Fire Safety

Dryer Vent Safety

Clothes dryers work by evaporating the water from wet clothing by blowing hot air past them while they
tumble inside a spinning drum. Heat is provided by an electrical heating element ourg&s.t5ome
heavygarment loads can contain more than a gallon of water, which, during the drying process, will
become airborne water vapor and leave the dryer and home through an exhaust duct, more commonly
known as a dryer vent.
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A vent thd exhausts damp air to the home's exterior has a
number of requirements:

1. It should be connected. The connection is usus
behind the dryer but may be beneath it. Look
OF NB¥dzf £t & (G2 YceohnScted. dzN

2. It should not be restricted. Dryer ventire often
made from flexible plastic or metal duct, which
may be easily kinked or crushed where they ex
the dryer and enter the wall or floor. This is ofte
a problem, since dryers tend to be tucked away
into small areas with little room to work. Vent
hardware is available which is designed to turn
degrees in a limited space without restricting th
flow of exhaust air. Air flow restrictions are a
potential firehazard.

3. One of the reasons that restrictions are a potential fire hazard is that, aldhgwater vapor
evaporated out of wet laundry, the exhaust stream carriesdihighly flammable particles of
clothing made of cotton and polyester. Lint can accumulate in an exhaust duct, reducing the
RNESNDR& FoAfAlGe (2 SE Lifabcuriubitesiaéheat énergySvkdinhe L32 N&
machine. As the dryer overheats, mechanical failures can trigger sparks, which can cause the lint
trapped in the dryer vent to burst into flames. This condition can lead to a house fire. Fires
generally originate witin the dryer but spread by escaping through the ventilation duct,
incineratingtrappedlint, andfollowingits pathinto the buildingwall.

The Master Inspector Certification Board believes that house fires caused by dryers are far more
common than argjenerally believed, a fact that can be appreciated upon reviewing statistics from the
National Fire Protection Agency. Fires caused by dryers in 2005 were responsible for approximately
13,775 house fires, 418 injuries, 15 deaths, and $196 million in pggogemage. Most of these

incidents occur in residences and are the result of improper lint cleanup and maintenance. Fortunately,
these fires are very easy to prevent.
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M1502.5 Duct construction.

Exhaust ducts shall be constructed of minimum O-DiBrthick (0.4 mm) rigid metal ducts,
having smooth interior surfaces, with joints running in the direction of air flow. Exhaust duct
shall not be connected with sheatetal screws or fastening means which extend into the duct.

This means that the flexible, ribbed vents used in the past should no longer be used. They should be
considered a potential fire hazard if discovered.

M1502.6Duct length.

The maximum length of a clothes dryer exhaust duct shall not exceed 25 feet from the dryer
location to the wall or roof termination. The maximum length of the duct shall be reduced 2.5
feet for each 4&5degree bend, and 5 feet for each-fl@gree bend. The maximum length of the
exhaust duct does not include the transition duct.



This means that vents should also be as straight as possible and cannot be longer than 25 feet. Any 90
degree turns in the vent reduce this-2&ot limit by 5 feet, since these turns restrict air flow.

A couple of exceptions exist:

1. ¢KS Lw/ gAff RSTSNI G2 GKS YIydzZFlI OGdzZNBENDa Ayai
recommendatiorpermitsalongerexhaustvent, (i K |-adc@piable.

2. The IRC will allovargeradius bends to be installed to reduce restrictions at turns, but
confirming compliance requires performing engineering calculations in accordance with the
ASHRAE Fundamentgilandbook.

M1502.2 Duct termination.

Exhaust ducts shall terminate on tbatside of the building or shall be in accordance with the dryer
YIEydzFlF OGdzZNBNDa AyadlttriAazy AyadaNHzGA2yad 9EKI d
direction from openings into buildings. Exhaust duct terminations shall be equipped dttkaraft

damper. Screens shall not be installed at the duct termination

Homeowners may see many dryer vents terminate -~
crawlspaces or attics where they deposit moisture,
which can encourage the growth of mold, promote
wood decay, or create other maieal problems.
Sometimes they will terminate just beneath attic
ventilators. This is a defective installation. They mu
terminate at the exterior and away from a door or
window.

Also, a screen may be installed at the duct terminat
to prevent birds anather small animals from buildin
nests in the protected and warm tunnel of the vent,
but a screen can prevent the expulsion of lint, whicl
can accumulate, along with other debris. This is an
improper and dangerous situation, so the screen
should be remogd and replaced with a movable
damper.

M1502.3 Duct size.
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M1502.4 Trasition ducts.
Transition ducts shall not be concealed within construction. Flexible transition ducts used to connect
the dryer to the exhaust duct system shall be limited to single lengths not to exceed 8 feet, and shall
be listed and labeled in accordawith UL-2158A.
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Pilot Lights

A pilot light is a small flame that is kept constantly lit in order to serve as an ignition source for a gas
0dzNY SN LGQ& dzaSR 2y Ylye ylFrddzaNIt 3Fa FyR LINELI vy
central heating systems, fireplaces and stoves.

The pilot light is fueled by a small amount of gas relea
from the gas pipe. When the appliance is turned on, a
valve releases more gas, which is ignited by the pilot |
The light may need to be 4& from time to time after
being extinguished on purpose or by accident. Moderr
alternatives to the pilot light include a higloltage
electric arc between two electrodes placed close to the
gas flow, and a retiot surface made from silicon carbic
siliconnitride, or another material that can withstand
prolonged heat exposure. While most commercial
kitchens still rely on pilot lights for ovens and grills, the
residential counterparts typically use electronic ignitior

Safety

If a pilot light is accidgtally extinguished, there exists a danger that the gas used to keep the flame lit
will continue to vent, possibly into the living space. If this leak continues, its concentration may reach a
point where a spark such as that from a cigarette lighter, Staelectricity, or even the pilot light itself

as it is being rdit ¢ will cause a fire or even an explosion. As a precaution, the flow of gas to the pilot
light is maintained by electrical circuitry that relies on the detection of the flame by a sensor.

Modern appliances that use pilot lights should be equipped with one or more of the following sensor
types:

« a photoresistor, which detects the light emitted by the pilot light;
« athermometer, which detects the heat created by the pilot light; or
« avolmeter, which detects the electrical current created by the heat of the flame as it warms a
thermocouple. A thermocouple is a device that creates a voltage related to the temperature
difference at the junction of two different metals.
Naturalgas andlJNR LJ- yS Ol y dzadzZrffte& 6S RSGSOGSR 6@ || K2YSQ
these naturally odorless fuels specifically to alert people to a lurking danger. Numerous injuries have
been reported, however, when homeowners have tried tdightalLJA £ 2 0 £ A IKG F FGSNI G KSE
malfunctioning sensor failed to stop the flow of gas into the room. Thermocouples are degraded by
O2yAydzSR SELRAadzNB (2 GKS LAft20 fA3IKIQa FtlYSE 61
their effectiveness siflame sensors. Periodic testing and replacement of these devices will mitigate the
safety hazards posed pifot light-equipped appliances.

While many homeowners may not be aware of the danger, a number of houses are destroyed every

year when a pilot §jht ignites the explosive gases released from insecticide "bug bombs" and foggers. A

fire erupted in a Newburgh, Ohio house after a man placed a roach fumigator under his kitchen sink and
0KS ¥FdzrSa NBIFIOKSR KAa 2@0SyQa &dmplayiaretkesiKlarge 9 Sy 64



number of these foggers, they can generate enough gas to create a catastrophic explosion, and the
determination of homeowners driven mad by cockroaches and fleas is occasionally enough incentive for
them to employsuch overkill. In one case, 19 foggers were unleashed in-agi¥dre foot San Diego

home, filling the building with so much gas that the pilot light destroyed the home and launched
shrapnel into the street. Fortunately, foggers are typically used inibggdthat have been vacated.
However, three men were hospitalized when an oven's pilot light in a Thai restaurant in Perth, Australia
ignited the gas released from 36 foggersnough to blow the roof off the building in a massive

explosion that rocked theuburban neighborhood, causing $500,000 in damages.

Energy Waste
tAft20 tA3IKGa NB y2G ySSRSR F2NJ GKS YlI22NAride 2F |
amount of fuel. The exact amount of energy wasted depends on the unit, but gsstadies report that
a pilot light burns $7.50 to $18 per month of natural gas, and even more for prefjpatexd appliances.
They waste more than 20% of the gas used in the United States, according to Cornell Environmental
Health and Safety. A constanburning pilot light also adds heat to the house, which may be convenient
in the winter, but adds to the heat load in the summer and places an unnecessarily greater burden on
the air-conditioning system. Even in the winter, the appliance may be locatedtititga room or other
I NBF KFG R2Say QG NBIdANBE KSIFdAy3ad 1 fa25 F¢ G&LRKOI
a greenhouse gasover a sixmonth period.
LF Fy LI AFYOS AayQi ySSRSR T 2tdglishdd ®¥ade endSgMh 2 R 2 -
reduce greenhouse gas emissions, and reduce the risk of a fire or explosion. Concerned homeowners
can also purchase appliances equipped with the aforementioned alternatives to the pilot light. If they
have any additional issu@s concerns related to pilot lights or fublirning appliances, they should
consult with their Certified Master Inspector® during
their next scheduled inspection. fireplace opening
less than 6 sqft.
In summary, pilot lights are a somewhat antiquated (© 2009, InterNACHI
technology plagued by fears concerniirg fand
energy waste, but safer and more enesgfficient
alternatives are available.

Hearths and Hearth Extensions

A fireplace hearth is the floor area within a fireplace.

It is made from noncombustible materials, such as
brick or stone. The heartbxtension is the
noncombustible material in front of and at the sides

of a fireplace opening. Hearths and hearth extensions
are designed to prevent sparks that leave the fireplace
area from igniting nearby combustibles.

16 in. (406 mm) 8 in. (203 mm)
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Guidelines for suffieint thickness and size of hearths and hearth extensions can be found in the
International Phase | Standards of Practice for Inspecting Fireplaces and Chimneys and in the
YIydzZFl OGdzZNBNRa AyaidiNHzOlGA2yao

The following guidelines are from the International RhaStandards of Practice for Inspecting
Fireplaces and Chimneys, which are also useful for homeowners to know:

= The inspector should inspect for hearth extensions that have a thickness of lessititiie2

= The inspector should inspect for dmth extensions that are less than 16 inches in front or less
than 8 inchesbeyondeachsideof fireplaceopeningshat are 6 squarefeet or less.

+ The inspector should inspect for hearth fireplace opening equal

extensions that are less than 20 inches in to or greater than 6 sqft.

front or less tharl2 inches beyond each sic (©) 2009, InterNACHI
of fireplace openings that are greater than 2

squarefeet.

+ The inspector should inspect the hearth,
hearth extension, and chambers for joint
separation, damage arttkterioration.

The 2006 International Residential Code (IRC) offi
the following exception to th€ inchthickrule:
When the bottom of the firebox opening is raised ¢
least 8 inches above the top of the hearth extensic
a hearth extension of not less than 3i8ch thick
brick, concrete, stone, tile, or other approved
noncombustible material is permitted. 12 in. (305 mm)

20 in. (508 mm)

Homeowners should note that carpet or tile may
obscure the hearth extension so that it may be difficult to tell how thick it is.

In summary, hearths and hearth extgons are noncombustible surfaces designed to prevent fires from
spreading beyond the fireplace. If they are not large and thick enough, they might not be sufficient to
prevent the spread of fire.

Holiday Safety

The winter holidays are a time for celaltion, and that means more cooking, home decorating,
entertaining, and an increased risk of fire and accidents. The Master Inspector Certification Board
recommends that you follow these guidelines to help make your winter holiday season safer and more
enjoyable.



Holiday Lighting

= Use caution with holiday decorations and, whenever possible, choose those made with flame
resistant flame-retardant,andnon-combustiblematerials.

= Keep candles away from decorations and other combustitdterials, and do not use candles
to decorate Christmatsees.

= Carefully inspect new and previously used light strings, and replace damaged items before
plugging lights in. If you have any questions about electrical safety, ask your Certified Master
Inspector® during your next scheduiesipection.

« Do not overload extension cords.

« Don't mount lights in any way that can damage the cord's wire insulation. To hold lights in
place, string them through hooks or insulated stapidsn't use nails or tack®Never pull or tug
lights to remove them.

s Keep children and pets away from light strings and electrical decorations.

« Never use electric lights on a metallic tree. The tree can become charged with electricity from
faulty lights, and a person touching a bcd could be electrocuted.

= Before using lights outdoors, check their labels to be sure they have been certifieeLastet
for outdooruse.

= Make sure all the bulbs work and that there are no frayed wires, broken sockets, or loose
connections.

= Plug all outdoor electric decorations into circuits with grodadlt circuit interrupters to avoid
potential shocks.

= Turn off all lights when you go to bed or leave the house. The lights could short out and start a
fire.

Decorations

= Use aly noncombustible and flameesistant materials to trim a tree. Choose tinsel and
artificial icicles of plastic and ndaadedmetals.

= Never use lighted candles on a tree or near other evergreens. Always usammnable
holders,andplacecandlesvheretheywill not be knockeddown.

= In homes with small children, take special care to avoid decorations that are sharp and
breakable andkeeptrimmingswith smallremovablepartsout of their reach.

= Avoid trimmings that resemble candy and faibét may tempt a young child to put them in his
mouth.

Holiday Entertaining

= Unattended cooking is the leading cause of home fires in the U.S. When cooking for holiday
visitors, remember to keep an eye on tfamge.

= Provide plenty of largejeep ashtrays, and check them frequently. Cigarette butts can smolder
in the trashand causeafire, socompletelydousecigarettebutts with water before discarding.

= Keep matches and lighters up high, out of sight and out of reach of children @ivgfén a
lockedcabinet).

= Test your smoke alarms, and let guests know what your fire escape plan is.
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Trees

= When purchasing an artificial tree, look for the label “fiesistant.”

s« When purchasing a live tree, check for freshness. A tireghis green, needles are hard to pull
from their branches, and when bent between your fingers, they will not break.

= When setting up a tree at home, place it away from fireplaces, radiators and portable heaters.

« Also, place the tree out of the way offibo G NI FFAOX YR R2yQid of 201

« Cut a few inches off the trunk of your tree to expose the fresh wood. This allows for better
water absorption, which will help keep your tree from drying out and becoming a fire hazard.

« Be sure to keep the tree std filled with water. Heated rooms can dry live trees out rapidly.

« Make sure the base is steady so the tree won't tip over.

Fireplaces

« Before lighting any fire, remove all greens, boughs, papers, and other decorations from the
fireplace area. Chedk see that the flue ispen.

= Use care with "fire salts," which produce colored flames when thrown on wood fires. They
containheavymetalsthat cancauseintensegastrointestinalrritation andvomitingif eaten.

= Do not burn wrapping paper ité fireplace. A flash fire may result as wrappings ignite suddenly
and burnintensely.

Toys and Ornaments

= Purchase agappropriate toys for children. Some toys designed for older children may be
dangerous for youngethildren.

« Electric toys shoulte Ul-Listed and approved.

« Toys with sharp points, sharp edges, strings, cords, and parts small enough to be swallowed
should not be given to small children.

= Place older ornaments and decorations that might be painted with lead paint out of the oféach
small children angets.

Children and Pets

+ Poinsettias are known to be poisonous to humans and animals, so keep them welreatof
or avoid having them in thieouse.

+ YSSL)I RSO2NX GA2ya G tSHad ¢ AyOKSa 1020S GKS

= Avoid usinginsel. It can fall on the floor and a curious child or pet may eat it. This can cause
anything from mild distress to death.

= Make sure that any ribbons on gifts and tree ornaments are shorter than 7 inches. A child could
wrap a longer strand of ribboaround his neck anchoke.

e« | P2AR YAGGSYya 6A0K aGNAYy3Ia F2N OKAf RNBy® ¢K
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= Watch children and pets around spaueaters or the fireplace. Never leave a child or a
rambunctious petinattended.

Q< ()
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« Inspect wrapped gifts for small decorations, such as candy cgmggrbread men, and
mistletoe berries, all of which are choking hazards.

Security
e« 1 OGADIGS @2dz2NJ K2YSQa o0dzNBHf FNJ FEFNY aeadisSvyo
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« Have atrusted friend or ighbor keep an eye on your home.

Firestops

A firestop is a passive figrotection method designed to reduce the opportunity for fire to spread
through unprotected openings in a rated firewall. Such openings are found around the perimeter of
pipes and wing that penetrate firewalls.

Places where firestops are required:

Firestops must seal all unprotected openings in firewalls. In homes, firewalls are found in the following
locations:

= between the garage and the living space, including the overbedihg;

« between the attic and the living space. Homeowners should be on the lookout for fireplace and
wood stove flues that lack adequate firated sheetrock or metal flashing firestopping;

« firewalls that separate condominium units are often penédcby utilities that serve multiple
units. These utilities are sometimes contained inside chases that should be sealed where they
pass through the firewall between units. Firewalls between units must be continuous, all the
way to the roof. Homeowners shtiihave their CMI check in attics of miflimily dwellings to
make sure that the firewall has not been violated in the afiace.

Common Problems with Firestops

Homeowners should look for any instances where firestops are missing, damaged, or aherwis
inadequate. Some descriptions of firestop deficiencies are as follows:

* Missing firestop: Unsealed pipe penetrations will greatly reduce the ability for a firewall to
contain a fire. This situation is more common in old buildings than in new one® dhanges
in building code.

* Cable or pipe replacement: Electricians and plumbers may partially remove a firestop in order
G2 Ayadartt ySg Ol of S aredistare rafihgiad behcgnbdmised iFtheNB & |-
opening created by thieemoval is nofilled.

= |mproper installation: Firestops will be effective only if they are installed correctly. For instance,
firestop mortars are sometimes smeared into place unevenly and lack the required thickness at
certain points. Also, firestopgbat are installed on only one side of a penetration may not be
sufficient to prevent the spread of fire through tbpening.
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Common Firestop Materials

Firestop mortar: Cements made from lightweight aggregates, such as vermicupielite, can

be used as firestopping. They are typically colored to distinguish them from other types of

cement that lack firestopping characteristics. For example, firestopping mortar made by Nelson
Aad O2f 2NBR NBRIZ | yiRblushkgmy. CANBE . I NNA SNJ a2 NI | NJ

Intumescent: Any substance that expands as a result of heat exposure is considered an
intumescent. Intumscents used as firestops can be made from a variety offetardant
materials, such as graphite, hydrates, and sodium silicates. Thegeeially useful

firestopping materials for electrical cables, which can completely melt or burn away in a fire.
The expanding intumescent will partially or completely cover the exposed opening creaed by
meltedwire.

Firestop pillows: These itene®ntain various flameetardant and intumescent substances, such
as rockwool and graphite. They are filled loosely inside of a fiberglass fabric case that resembles
a small pillow. Firestop pillows can be inserted into openings in firewalls and usedunat@nm

with other firestoppingnaterials.
= Sheetmetal.

+« Firerated sheetrock.

In summary, firestops are designed to prevent the spread of fire through unprotected openings in rated

firewalls.

Clothes Closet Lighting
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one of the few places in the house where a
source of high heat can get too close

to flammable materials. Lighting must be
installed safely with adequate separation from
clothes,boxes and other flammables stored in
the closet. Additionally, the quality of the light,
as well as bulb efficiency, will influence your
lighting choices.

The 2009 International Residential Code (IRC
"Permitted Luminaires and Clearance from
Clothing"

The IRC defines a "luminaire” as follows:
a complete lighting unit consisting of a lamp ol
lamps, together with the parts designed to




distribute the light, to position and protect the lamps and ballast (where applicable), and to connect the
lamps to the power supply.

Types of luminaires permitted by the 2009 IRC include:

s surfacemounted or recessed incandescent luminaires with completely enclosed lamps, surface
mounted or recessed fluorescent luminairesd

+« surfacemounted fluoescent or LED luminaires identified as suitable for installation within the
storagearea.

Luminaires not permitted by the 2009 IRC:

+ Incandescent luminaires with open or partially enclosed lamps and pendant luminaires er lamp
holders aregrohibited.

Clearances permitted by the 2009 IRC:

The minimum distance between luminaires installed in clothes closets and the nearest point of a storage
area shall be as follows:

1. Surfacemounted incandescent or LED luminaires with a completely enclosed ligltesshall
be installed on a wall above the door or on the ceiling, provided that there is a minimum
clearance of 12 inches between the fixture and the nearest point of a ste@a.

2. Surfacemounted fluorescent luminaires shall be installed on the wathabthe door or on the
ceiling, provided that there is a minimum clearance ofdhes.

3. Recessed incandescent luminaires or LED luminaires with a completely enclossalilight
shall be installed in the wall or the ceiling, provided that there is a miniralearance of 6
inches.

4. Recessed fluorescent luminaires shall be installed in the wall or on the ceiling, provided that
there is a minimum clearance of 6 inches between the fixture and the nearest point of storage
space.

5. Surfacemounted fluorescent or LEluminaires shall be permitted to be installed within the
storage space where identified within thise.

Also, metal pull chains may be dangerous; if the base cracks, the chain can become electrified.
Color Rendering Index (CRI)

CRI is a quantitativemeasure of the ability of a light source to reproduce the colors of various objects
faithfully, in comparison with an ideal or natural light source. The closer the CRI of a lamp is to 100, the
more "true" it renders colors in the environment. Poor CRhésreason that a shirt and pants that

seemed to match at home now clash in the restroom at work. For clothes closets lighting, the CRI should
be as high as possible. Incandescent lights are inefficient but they have a CRI of 100, making them the
most aeshetic lighting choice. Compact fluorescents lights (CFLs) are far more efficient and have a
longer life than incandescent bulbs, but they have a CRI in the low 60s, making them a poor choice for
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clothes closet applications. Lewoltage haloga and LED lights are relatively efficient, ldagting, and
have a high CRI, although not as high as incandescent bulbs.

In summary, homeowners should replace lighting in their clothes closets if the light has the potential to
ignite flammable materials the closet.

Barbeque Safety

During barbeque season, homeowners should heed the following safety precautions in order to keep
their families and property safe.

1. Propane grills present an enormous fire hazard, as the Consumer Product Safety Commission
(CPSC) is aware of more than 500 fires that result annually from their misuse or malfunction.
Thefollowing precautionsare recommendedspecificallywhenusingpropanegrills:

a.

b.

Store propane tanks outdoors and never near the grill or any other heat sdarce.
FRRAGAZ2YS YSOSNI A0G2N5 trankd NI yalLl2NLI GKSY
Make sure to completely turn off the gas after you have finished, or whemg®u
changinghe tank. Evena smallgasleakcancausea deadlyexplosion.

Check for damage to the tank befarefilling it, and only buy propane from reputable
suppliers.

Neverusea propanebarbecuegrill on aterrace,balconyor roof, asthis isdangerous
andillegal.

No more than two 26pound propane tanks are allowed on the property of a-core
two-familyhome.

To check for a leak, spray a soapy solution over the connections and watch for bubbles.
If you see evidence of a leak, reconnect the components and try again. If bubbles
persist,replacethe leakingpartsbefore usingthe grill.

Ay
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beenusedin months. Themostdangeroudime to usea propanegrill is at the beginning

of the barbequeseason.

Ignite a propane grill with the lid open, not closed. Propane can acctenbésmeath a
closed lid anakxplode.

When finished, turn off the gas first, and then the controls. This way, residual gas in the
pipe will be usedp.

2. Charcoal grills pose a serious poisoning threat due to the venting of carbon monoxide (CO). The
CPSestimatesthat 20 peopledie annuallyfrom accidentallyingestingCOfrom charcoal
grills. These grills can also be a potential fire hazard. Follow these precautions when using
charcoal grills:

a.

b.

Never use a charcoal grill indoors, even if the argariilated. CO is colorless and
odorless, and you will not know you are in danger until it islébe.
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you're holdingt.
Let the fluid soak into the coals for a minute before igniting them to allow explosive
vapors todissipate.



d. Charcoal grills are permitted on terraces and balconies only if there is at least 10 feet of
cleaance from the building and a water source immediately nearby, such as a hose (or 4
gallons ofwvater).

e. Be careful not to spill any fluid on yourself, and stand back when igniting the grill. Keep
the charcoal lighter fluid container at a safe distance ftbhengrill.

f.  When cleaning the grill, dispose of the ashes in a metal container with a tight lid, and
add water. Do not remove the ashes until they have fudiyled.

g. Fill the base of the grill with charcoal to a depth of no more thanties.

3. Electric gris are probably safer than propane and charcoal grills, but safety precautions need to
be used with them, as well. Follow these tips when using elagtitls:

a. Donotuselighterfluid or anyother combustiblematerials.

b. When using an extension cord, makedzZNBE A (1Qa NI GSR FT2NJ 6KS | YL
grill. The cord should be unplugged when not in use and kept out of a busy foot path to
preventtripping.

c. As always, follow the manufactureirsstructions.

Safety Recommendations for General Grill Use:

* Always make sure that the grill is used in a safe place where kids and pets won't touch or bump
into it. Keep in mind that the grill will still be hot after you finish cooking, and anyone coming
into contact with it could béurned.

» |fyouuseagril lighter,makesureyoudon't leaveit lyingaroundwherechildrencanreachit.

They will quickly learn how to use it.

Never leave the grill unattended, as this is generally when accidents happen.

Keep a fire extinguisher or garden hose nearby.

Ensurethat the grill is completely cooled before moving it or placing it back in storage.

Ensure that the grill is only used on a flat surface that cannot burn, and well away from any

fencing, shed, trees and shrubs.

= Clean out the grease and other debrighe grill periodically. Be sure to look for rust and other
signs ofdeterioration.

* Don't wear loose clothing that might catch fire while you're cooking.

* Use longhandled barbecue tools and flamresistant oven mitts.

= Keep alcoholic beverages away from thédl; they are flammable!

In summary, homeowners should exercise caution when using any kind of grill, as they can harm life and
property in numerous ways.

Kerosene Heaters

A kerosene heater, also known as a paraffin heater, is a portable, unveeggihg appliance that runs

on the controlled burning of kerosene. In the U.S., it is used mainly for supplemental heating and for
emergency heat during a power outage. In Japan and other countries, it is used as the primary source
for home heating.
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Kerosene burners operate in a manner
similar to kerosene lamps: a fabric wick
draws kerosene from a tank via capillary
action into a burning chamber mounted
above. Once lit, the wick warms nearby
objects through radiation and convection.
ThS dzaSNJ YI & 02y i NPR-
raising or lowering the wick's height insid
the burning chamber. The heater is turne
off by fully withdrawing the exposed wick
into a cavity beneath the burner.

Kerosene heaters are favored for their
portability, efficiency, and lack of reliance
on electricity. They also lack a pressied
fuel system, which is a significant safety
advantage over standard heating systems.

However, the following problems plague kerosene heaters:

= Odor. While newer kerosertgeaters do not present as much of a problem, all such heaters emit
a smell when they are being fueled. Odors typically cease after the heater begins burning
normally. If the odor does not dissipate, the cause may be because the wick may be too thin for
the heating unit, allowing kerosene vapors to pass through the wick gap and vent into the room.
Odors and excess smoke may also result from the combustion ejrade fuel or
contaminatedkerosene.

+ Inadequate ventilation. Kerosene heaters, like ventfeeplaces, vent soot, sulfur dioxide,
carbon dioxide, and carbon monoxide directly into the living space. In modeninselated
homes, an improperly adjusted, improperly fueled, or poorly maintained kerosene heater can
pose a serious healtiazard.

= Fire hazard. Highly flammable liquids are burned within the living space, creating vulnerability to
mechanical and humaoausedoroblems.

The aforementioned safety concerns can be addressed by inspecting for the presence of the following
safety desigrieatures:

= an Underwriters Laboratory (UL) seal, guaranteeing that it has passed certain safety
requirements;

« a pushbutton, automatic starter, which eliminates the need for matches;

= alow center of gravity, which makes accidentally tippinglihmer over less likely;

« an automatic cubff device to turn the heater off in case it is tipped over. This device also
prevents kerosene from spilling during a-tiper;

» a grille attached to the front to prevent contact burns;

« placement of the heater oa large, fireproof surface;

« a model that is equipped with a wiekthis makes flooding of the burner impossible;

« all components made from heavy, durable metal;

« a sturdy fuel tank, sealed and installed beneath the burner; and

= a fuel gauge to prevent inadient over-fueling.



SafeUse Practices

+ Burn only waterclear, K1 kerosene that is not yellow or contaminated. While other grades of
kerosene may look like K1, they will release more pollutants into the home. Never burn gasoline
or any dher flammable liquids, as they dramatically increase the risk of fiexplosion.

= Do not use a kerosene heater in areas where explosive vapors may be present, such as in a
garage.

= Always store kerosene in a container intended for kerosenemaaiked as such, and never in a
can that previously contained gasoline. Gasoline containers are typically red, while kerosene
containers are usually blue. The container should have aitgimg lid to avoid spills. Do not
store large amounts of kerosem& any other flammabléquid.

= Never bring kerosene into the house other than the fuel in the heater, which should be filled
outdoors after the heater has cooletbwn.

« Maintain a safe clearance between the heater and furniture, drapes, and otmbustibles.

« Do not place the heater in a higtaffic area or in the way of an exit.

s Instruct children to never touch the controls, and keep children and pets away from the heater
at all times.

« Do not let the heater operate while the house is empty.

« Vertilate the room by opening a door or window.

s Never move or carry the heater in the event of an explosion or-lgrdn an emergency,
activate the manual shuff switch, if the heater has one.

In summary, kerosene heaters are attractive alternativestémdard heating systems, although they
present certain health and safety concerns if improperly designed or operated.

Attached Garage Fire Containment

An attached garage is a garage that is physically attached to a house. Fires that begin in attached
garages are more likely to spread to living areas than fires that originate in detached garages. For this
reason, combined with the multitude of flammable materials commonly found in garages, attached
garages should be adequately sealed from living arepsoperly sealed attached garage will ideally
restrict the potential spread of fire long enough to allow the occupants time to escape the home or
building.

Why are garages (both attached and detached) fire hazards?

+ Qil or gasoline can drip from cars.eBe fluids may collect unnoticed and eventually ignite.

= Flammable liquids, such as gasoline, oil and paint, are commonly stored in garages. Some other
examples are brake fluid, degreaser, motor oil, varnish, lighter fluid, and fluids containing
solvents, ach as paint thinner. These chemicals are flammable in their fluid form, and some
may create explosive vapors.

= Heaters and boilers, which are frequently installed in garages, create sparks that can ignite
fumes or fluids. Car batteries, too, will spankder certairconditions.
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= Mechanical or electrical building projects are often undertaken in the garage. Fires can easily
startwhile acarelesgpersonisweldingnearflammablematerials.

Doors

The 2006 edition of the Internation&esidential Code (IRC) states the following concerning doors that
separate garages from living areas:

R309.1. Opening Penetration:

Openings from a private garage directly into a room used for sleeping purposes shall not be
permitted. Other openings betweedihe garage and the residence shall be equipped with solid
wood doors not less than-3/8 inches in thickness, solidr honeycomicore steel doors not
less than 13/8 inches thick, or 2@ninute fire-rated doors.

In addition, homeowners can check for tfedlowing while inspecting the door that separates their
garage from the living areas:

* While not required by the IRC, it is helpful if there is at least one step leading up to the door
from the garage. Gasoline fumes and other explosive gases are&ehézan air, and they will
accumulateat groundlevel. Theirentry beneatha door will be slowedby anelevationincrease.

s Doors should have tight seals around their joints to prevent seepage of fumes into the living
areas of the house. Carbon monaosjavith the same approximate density as air (and often
warmer than surrounding air), will easily rise above the base of an elevated door and leak
through unsealegbints.

* Doors should be setflosing. Many homeowners find these doors inconvenient,they are
safer than doors that can be left ajar. While this requirement is no longer listed in the IRC, it is
still a valuableecommendation.

* |f the doors have windows, the glass should be-fited.

» Pet doors should not be installed in firated doors Pet doors violate the integrity of a fire
barrier.

Walls and Ceilings
The 2006 edition of the IRC states the following concerning garage walls and ceilings:

R309.2. Separation Required:

The garage shall be separated from the residence and its attidogreat less than 1/2nch

gypsum board applied to the garage side. Garages beneath habitable rooms shall be separated
from all habitable rooms above by not less than-8i8h Type X gypsum board or equivalent.
Where the separation is a floaeiling asseinly, the structure supporting the separation shall

also be protected by not less than 1ifZch gypsum board or equivalent. Garages located less
than 3 feet from a dwelling unit on the same lot shall be protected with not less thaintl?
gypsum board apfed to the interior side of exterior walls that are within this area. Openings in
these walls shall be regulated by Section 309.1. This provision does not apply to garage walls
that are perpendicular to the adjacent dwelling unit wall.



In addition, homeowners can check for the following while inspecting walls and ceilings:

s |n garages that have access to the attic, a hatch cover made from an approvedtdie
material should protect this access at all times. Missing or opened coveuntddbe noted, as
should covers made from flammable materials, such as thin plywood. Garage attic doors must
be constructed such that the 4®inute rating is maintained; any drywall edges on both the
hatch and the surrounding area exposed to physical daaag protected. The cover or door is
installed so that it is permanent (nenemovable) with hardware to maintain it in a closed
position and with latching hardware to maintain it in a closed position. This could be
accomplished by the use of sprif@pdedhinges, a door closer, or hardware that will not allow
it to be left in an open position when not in use. A single-bgle or hookand-eye hardware
does not provide a positive closure, since these would allow the door to be left open. Likewise,
drywallscrews are "fasteners" and not hardware, so they cannot be used as the only means of
keeping access dooctosed.

* The living space is separated from the garage by a firewall that extends from the floor to the
roof. If the ceiling material is fireated, the firewall can terminate at theeiling.

* Drywall joints should be taped or sealed. Joints should be fitted so that the gap is no more than
1/20-inch, with joints backed by either solid wood or another layer of drywall such that the
joints arestaggered.

Ducts

The 2006 edition of the IRC states the following concerning ducts that penetrate garage walls and
ceilings:

R309.1.1. Duct Penetration

Ducts in the garage and ducts penetrating the walls or ceilings separating the dwelling from the
garage shall be constructed of a minimum No-g&uge steel sheet or other approved material,
and shall have no openings in the garage.

Dryer exhaust ducts that penetrate garage walls are serious fire hazards. These ducts are generally made
from plastic and wi easily melt during a fire, creating a large breach in the firewall.

Floors
The 2006 edition of the IRC states the following concerning floors in garages:
R309.3. Floor Surface
Garage floor surfaces shall be of approved,-combustible material. Tharea of the floor used

for parking of automobiles or other vehicles shall be sloped to facilitate the movement of liquids
to a drain or toward the main vehicle entry doorway.
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Homeowners may also want to check for the following:

s A curb igpresent along the perimeter of the garage floor. This curb is designed to prevent fluids
from entering the living areas of the house. Curbs are often useful barriers for melted snow
carried into the garage by automobiles, but curbs can also keep chespiltalcontained in the
garage.

* Water heaters should be elevated above the floor by at least 18 inches. A pilot light may ignite
spilled fluid or floodevel flammable fumes if the water heaisrmplaced at floor level.

Concerning items placed on tfleor, homeowners should check for the following:

* All flammable liquids are stored in clearly labeled,-skising containers, and in small amounts.
They should be stored away from heaters, appliances, pilot lights, and other sources of heat and
flame.

* Propane tanks should never be stored indoors. If they catch fire, a serious explosioesuiay
Propane tanks are sturdy enough to be stored outdoors.

* The floor should be clear of clutter. Loose papers, matches, oily rags, and other flanieraisle
are dangerous if they are strewn about the garfiger.

General Safety Tips for Attached Garages:

» Use light bulbs with the proper wattage.

+ Do not overload electrical outlets.
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outlet.

In summary, attached garages should be sealed off from the living space so that fire may be contained.

Non-Conforming Bedrooms

A room must conform to specific
requirements in order for it to be
considered @edroom or sleeping
room. The reason for this law is that
the inhabitant must be able to quickl
escape in case of a fire or other
emergency.

Why would a homeowner use a non
conforming room as a bedroom?



Some of the reasons include:

= to earn money from it as a rental. While they run the risk of being discovered by the city,
landlordscanprofit by renting out roomsthat are not legallyconsiderechedrooms;

= toincrease the value of the home. All other considerations being eqtialirdoedroom house
will usually sell for more than a thrdsedroom houseand

= lack of knowledge of code requirements. To the untrained eye, there is little obvious difference
between a conforming bedroom and naonforming bedroom. When an emergencggpens,
however, the difference will be more apparent. If you have any questions about safety
requirements, ask your Certified Master Inspector® during your next scheidsjezttion.

Homeowners run serious risks when they use a-conforming room as edroom. An embittered

tenant, for instance, may bring their landlord to court, especially if the tenant was forced out when the
faux bedroom was exposed. The landlord, upon being exposed, might choose to adjust the bedroom to
make it codecompliant, but his can cost thousands of dollars. Landlords can also be sued if they sell the
home after having advertised it as having more bedrooms than it actually has. And the owner might pay
more than they should be paying in property taxes if they incorrectla lisinconforming bedroom as

a bedroom. Perhaps the greatest risk posed by rooms that unlawfully serve as bedrooms stems from the
reason these laws exist in the first place: rooms lacking egress can be deadly in casaafjancy.

For instance, in Janng2002, four family members sleeping in the basement of a Gaithersburg,

Maryland townhome were killed by a blaze when they had no easy escape.

The following requirements are taken from the 2006 International Residential Code (IRC), and they can
be used a a general guide, but bear in mind that the local municipality determines the legal definition

of a bedroom. Such local regulations can vary widely among municipalities, and what qualifies as a
bedroom in one city might be more properly called a den irearby city. In some municipalities, the

room must be above grade and equipped with an AFCI or smoke alarm to be considered a conforming
bedroom. Ceiling height and natural lighting may also be factors. The issue can be extremely complex, so
Al Qa eard théicode Zequirements for your area. Nevertheless, the IRC can be useful, and it reads
asfollows:

« EMERGENCY ESCAPE AND RESCUE REQUIRED SECTRaNeRe318.4nd every sleeping
room shall have at least one operable emergency escape acgerepening. Such opening shall
open directly into a public street, public alley, yard or court. Where basements contain one or
more sleeping rooms, emergency egress and rescue openings shall be required in each sleeping
room, but shall not be required &djoining areas of the basement. Where emergency escape
and rescue openings are provided, they shall have a sill height of not more than 44 inches above
the floor. Where a door opening having a threshold below the adjacent ground elevation serves
as an emggency escape and rescue opening and is provided with a bulkhead enclosure, the
bulkhead enclosure shall comply with SECTION R310.3. The net clear opening dimensions
required by this section shall be obtained by the normal operation of the emergency asdape
rescue opening from the inside. Emergency escape and rescue openings with a finished sill height
below the adjacent ground elevation shall be provided with a window well, in accordance with
SECTIOR310.2.
o MINIMUM OPENING AREA: SECTION: R 3Xl.&riergency escape and rescue
openings shall have a minimum net clear opening of 5.7 square feet. Exception: Grade
floor openingsshallhavea minimumnet clearopeningof 5 squarefeet.
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o MINIMUM OPENING HEIGHT: R 310The minimum net clearspening height shall be
24inches.

o MINIMUM OPENING WIDTH: R 310.Th& minimum net clear opening width shall be
20inches.

o OPERATIONAL CONSTRAINTS: R 3EMérgency escape and rescue openings shall be
operational from the inside of the room withathte use of keys or tools or special
knowledge.

« WINDOW WELLS: SECTION R30eZninimum horizontal area of the window well shall be 9
square feet, with a minimum horizontal projection and width of 36 inches. The area of the
window well shall allowite emergency escape and rescue opening to be fully opened. Exception:
The ladder or steps required by SECTION R 310.2.1 shall be permitted to encroach a maximum of
6 inches into the required dimensions of the windaA.

« LADDER AND STEPS: SECTHONRL.Window wells with a vertical depth greater than 44
inches shall be equipped with a permanently affixed ladder or steps usable with the window in
the fully open position. Ladders or steps required by this section shall not be required to comply
with SECTIONS R311.5 or R311.6. Ladders or rungs shall have an inside width of at least 12
inches, shall project at least 3 inches from the wall, and shall be spaced not more than 18 inches
on-center vertically for the full height of the windowvell.

« BU.KHEAD ENCLOSURES: SECTION Bk&Bead enclosures shall provide direct access to
the basement. The bulkhead enclosure with the door panels in the fully open position shall
provide the minimum net clear opening required by SECTION R 310.1.1. Betidiesures
shall also comply with SECTIOM.R5.8.2.

= BARS, GRILLES, COVERS AND SCREENS: SECTIRMMsR@l@S. covers, screens and similar
devices are permitted to be placed over emergency escape and rescue openings, bulkhead
enclosures, ad window wells that serve such openings, provided the minimum net clear opening
size complies with SECTIONS R 310.1.1 to R 310.1.3, and such devices shall be releasable or
removable from the inside without the use of a key, tool, special knowledgecerdgater
than that whichisrequiredfor normaloperationof the escapeandrescueopening.

+« EMERGENCY ESCAPE WINDOWS UNDER DECKS AND PORCHES: SEMd@NITRy310.5.
escape windows are allowed to be installed under decks and porches, pritlnédedation of
the deck allows the emergency escape window to be fully opened and provides a path not less
than 36 inches in height to a yard or court.

In summary, norconforming bedrooms are rooms that unlawfully serve as bedrooms, as the occupant
wouldlack an easy escape in case of emergency.

Window Wells

A window well is a senrgircular excavation that surrounds a basement window. It is typically
constructed from a solid barrier made from corrugated galvanized metal, masonry, plastic, or pressure
treated wood.



Window wells are usually installed for the following purposes:

= emergency egress. If the window serves a living araa opposed to an unfinished basement
with exposed utilities- emergency escape at a minimum of twoddions is required. Window
wells allow windows to be used by escaping occupants and emergency crews attempting to
enter thehouse;

= to prevent moisture damage to basement windows that are at or below gradewifitew
wells keep the soil away froopenings in the foundation walls while still allowing proper
grading and drainage away from the houaed

» to allow sunlight into a belowgrade room that would otherwise rely solely on artificial lighting.

Window wells are often covered to prevent falls, well as to discourage small children, pets and wild
animals from entering the wells and becoming trapped. For instance, a deer fawn made the news in
Utah after it was recovered safely after falling down afd@-deep uncovered window well. Covers will

also prevent the accumulation of twigs, grass, mulch, and blowing snow that would obscure sunlight and
complicate emergency escape through the well. Covers may be locked from the inside to prevent
unwantedintrusion.

Window well covers, however, cdabock sunlight, ventilation, and emergency egress, especially if they
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cleared of snow and has not been frozen shut from ice. No items, such as gardsnguitsd plants or

tools, should be placed on top of window well covers. Note that covers that are locked from the inside

to prevent unlawful entry will be inaccessible to fire crews and-fesponders.

Construction

Regarding their strength and opeiitity, the 2007 edition of the International Code Council (ICC),
Section 3.4, states that window well covers shall supgarinimum live load of 40 pounds per square
foot. The cover shall be operable from within the window well without the use of taudpecial
knowledge, and shall require no more than 30 pounds of force to fully @gen

Additional safety concerns include the following:
+ SizeAccordingo the 2006edition of the InternationalResidentiaCode(IRC)SectionR310:

The minimunhorizontal area of the window well shall be 9 square feet, with a minimum
horizontal projection and width of 36 inches.

Even if the well seems large enough for members of a particular household, it might be a tight fit for
a fully equipped firefighter.

s Structural damage to the barrier. Hydrostatic pressure and frélbaes cycles can exert a great deal
of pressure on window wells and, over time, cause masonry to bend or crack.f@heck
= spalling, bowing, cracking or leaning in concrete;
= cracking obowing in plastic;
= rust, bowing or ruptures in metal; and
= insect damage or cracks in wood.
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= Improper drainage. Waterlogged window wells can easily leak through a window into the basement,
especially following a heavy rain. Water intrus@an cause a variety of undesirable conditions, such
as mold growth, wood decay, corrosion, and insect damage. Check for a lack of sufficient cleaning
and maintenance both in the window well and elsewhere. Homeowners should first make sure that
gutters anddownspouts are clear of debris, which can force water to overflow from the gutters and
collect in the window well and other low areas. Dirt and debris should also be collected from the
well. A qualified professional may be required to correct structusatees of drainage issues, such
as soil erosion, insufficient or settled drainage stone, or the pulling away from the foundation of the
barrier.

« Lack of a ladder. The 2006 IRC, Section 33ts:

Window wells with a vertical depth greater thad #hches shall be equipped with a permanently
affixed ladder or steps usable with the window in the fully open position

Additional Tips for Homeowners

« Window well covers can be screened or barred to provide-frest ventilation.

« Teach children to avd window wells, even if they are covered and appear sturdy.

s Practice exiting the window, window well and window cover so that any previously unnoticed
obstacles can be removed. Repair or replace any equipment that does not function properly.

= Spealwith your local building department if you are unsure whether a window well is required
in your home. Your jurisdiction may mandate special igs&ictions.

« Metal window wells can have rolled edges for safety against cuts.

« Consult with your CertifieMaster Inspector® if you have additional concerns regarding window
wells, covers, moisture problems, or emergency egress.

In summary, window wells are installed to allow emergency egress and to protect windows from damp
soil, but improper installation anchaintenance can lead to moisture damage and safety hazards,
especially in an emergency.

Fire Extinguishers

Fire extinguishers are devices commonly found indoors and are used to douse fire and prevent its
spread. They are small metal canisters that aimcompressed gas (usually nitrogen) that, when
activated, propel a directed spray of flametardant chemicals. Fire extinguishers are effective only if
the users understand where and why they are used.

Fire Type

Fire extinguishers are distinguishedskd on the types of fires on which they are effective. These fires
are classified by their fuel source and assigned identifying letters as follows:



= A class: fires that result from ordinary combustibles, such as wood and paper.

= B class: firethat result from combustible liquids, such as kerosene, gasoline, oil and grease.

* C class: fires of an electrical nature. These result from the combustion of circuit breakers, wires,
outlets, and other electrical devices and equipment. Extinguishersmisbigp handle this type
of fire cannot use chemicals that are conductive, since conductive agents increase the risk of
electric shock to the operator.

* D class: fires resulting from combustible metals, such as sodium, potassium, titanium and
magnesiumThese fires occur mostly in chemical laboratories and are rare in most other
environments.

= K class: These types of fires consume vegetable oils and animal fats, and generally happen in
kitchens.

NOTE: Although, technically, the letter rankings listbdve refer to fire types, these symbols can also
be used to identify the extinguishers themselves. For instance, an extinguisher that uses ©O
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Extinguisher Types

No fire extinguisher can teafely and effectively [ asses [Tvpes oF PICTURE
used for every type of fire. Some contain OF FIRES | FIRES SYMBOL
chemicals that are ineffective in certain

situations and can even cause harm to the A Wood, paper, cloth, trash
operator if misapplied. To prevent confusion, & other ordinary materials.
extinguishers are classified by the type of
chemical agentshiey contain.

B Gasoline, oil, paint and

A few of the most common extinguisher types other flammable liquids.

are listed below:

May be used on fires

¢ Dry Chemical: There are two types of c Lﬁ&';;‘g;;”ﬁﬁﬁf&;‘fﬁ
fire e>_<t|ngwshe_rs that use a _dry danger to the operator.
chemical. One is called mufiurpose dry
chemical and uses ammonium
phosphate as the extinguishing age
which is effective on A, B, and C class
fires. This chemical is corrosive and mus
be scrubbed from surfaces aftese.
These types of extinguishers are very
common and are found in schools,
homes, hospitals and offices. Sodium
bicarbonate is used inx¢inguishers known as regular dry chemical, which are capable of
handling B and C class fires. These extinguishers are found in garages, kitchens and laboratories.
Sodium bicarbonate is easy to clean and-taxic.

* Carbon Dioxide: These extinguisheositain liquid C@that is expelled as a gas. They are
effective against B and C class fires. Unlike other chemicalgp€®not leave a harmful
residue and is environmentafiyendly.

Combustible metals and
D' combustible metal alloys.

Cooking media (Vegetable
K or Animal Qils and Fats)
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It also poses very little danger to electronics anefisctively employed in laboratories,
computer rooms, and other areas with sensitive equipment.

Water Extinguishers: These extinguishers are most suited for A class fires. However, they
cannot be used in B, C or D class fires. In B and D clasdrester will spread the flames. In
a C class fire, the water is conductive and poses a risk of electric shoclofeth#or.

However, the misting nozzle of a water mist extinguisher breaks up the streamiohided
water so that there is no conductiyEath back to the operator. Since the agent used is water,
these types of extinguishers are inexpensive and environmentally friendly.

Wet Chemical Fire Extinguishers: These devices are designed to combat K class fires and
commonly use potassium acetat€hey are appropriately employed in commercial kitcheams
restaurants, especially around deep fryers. The chemical is emitted as a fine mist that does not
cause grease to splash onto other surfaces. They can also be used irfifeslass

ExtinguisherTesting and Replacement

The National Fire Protection Agency
(NFPA) recommends that extinguishers
tested every five or 12 years, dependin

on the type. The standard method of
testingt hydrostatia is conducted

underwater where the cylinders are v—on . e
subjectedto pressures that exceed their o R
ratings. Vessels that fail the test are MAINTENANCE RECORD
condemned and destroyed, while the re oare | wv | pars | wv

are reassembled and put back into
service.

According to the NFPA, extinguishers
should be destroyed if any of the
following conditions are presit (and they
should not beested):

a. if repairs by solderingyelding,
brazing, or the use of patching
compoundsexist;

b. if the cylinder threads are worn,
corroded, broken, cracked micked;

c. ifthere is corrosion that has caused
pitting, including pittingundera
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removable nameplate or name band assembly;
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M \Fimch if the dent includesaeld;

if the fire extinguisher has been burned ifira;
if a calciumchloridetype of extinguishermgentwasusedin a stainlesssteelfire extinguisher;
if the shell is of copper or brass construction joirdsoft solder orivets;

if the depth of a dent exceeds 1/10 of the greatest dimension of the dent if not in a weld, or exceeds

Back

h. if any local or general corrosion, cuts, gouges or dings have removed more than tt@%o of

minimum cylinder wall thicknesand/or

i. if the fire extinguishethasbeenusedfor any purposeother thanthat of afire extinguisher.



When should a fire extinguisher be used?

Small fires can be controlled through the use of householktbammercial fire extinguishers. A

household extinguisher can often completely douse a very small fire and prevent the need for
professional assistance. Even if a fire cannot be completely doused, a homeowner can potentially
control a blaze long enough witin extinguisher for firefighters to arrive. Fire extinguishers should not
be used if the operator is not sure if they have the proper type of extinguisher, if they are not sure how
to use it, or if they cannot avoid smoke or are in imminent danger. lbferation of an extinguisher

may place other people in danger, they should evacuate the building and wait for fire crews to arrive.
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= essential information about the types of fires they can combkswer devices have pictures on
their labels that correspond directly to the fire types listed previously. Older models have letters
that serve the sameurpose;

= anumerical rating that designates the extinguishing potential for that particular madiesg A
andB);

« instructions for operation; ad

= atag that indicates if and when it was inspected.

Do fire extinguishers expire?

Fire extinguishers expire and they do this for a few different reasons. One common reason is that, over
time, the seal on th@eck will weaken and allow compressed gas to escape. Extinguishers that have lost
much of their pressure will not operate properly. Pressure within an extinguisher can be conveniently
checked through a pressure gauge. AiB3s (ammonium phosphate) extirighers have the tendency

to fail due to solidification of the chemical in the canister base. Homeowners can delay this process by
periodically shaking the extinguisher. Expensive extinguishers that have expired, especially those
designed for commercial ascan be refilled and resealed by companies that specialize in this service.
Inexpensive models are disposable.

Unfortunately, an expiration date cannot be fully trusted, and there is no foolproof way to know if an
extinguisher is no longer functionaluB to the extremely destructive potential of fires and the relatively
low cost of extinguishers, it is advisable to replace or recharge questionable extinguishers.

In summary, extinguishers are classified based on their chemical ingredients, all ohatéctineir own

strengths and limitations. It is important to know what type of extinguisher combats what type of
fire. Fire extinguishers are critical indoor safety devices that must be maintained and checked regularly.

Smoke Alarms

A smoke alarm, aldknown as a smoke detector, is a device that detects smoke and emits an audible
sound and/or visual signal to alert residents to a potential fire.
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Facts and Figures
According to the Consumer Product Safety Commission:

= Almost twothirds of reported deaths caused by home fires from 2003 to 2006 resulted from
fires in homes that lacked working smakarms.

= Older homes are more likely to lack an adequate number of smoke alarms because they were
built before requirementincreased.

= In 23% of home fire deaths, smoke alarms were present but did not sound. Sixty percent of
these failures were caused by the power supplies having been deliberately removed due to false
alarms.

+ Every year in the United States, about 3,000 peopletlosie lives in residential fires. Most of
thesedeathsare causedoy smokeinhalation,ratherthan asaresultof burns.

Smoke Alarm Types

lonization and photeelectric are the two main designs of smoke detectors. Both types must pass the
same tests tde certified to the voluntary standard for smoke alarms, but they perform differently in
different types of fires. Detectors may be equipped with one or both types of sendarewn as dual
sensor smoke alarmsand possibly a heat detector, as welh€Be sensors are described as follows:

= |onization smoke sensors are the most common and economical design, and are available at
mosthardwarestores.Theyhousea chambersidedby smallmetal platesthat irradiate the air
so that it conduct®lectricity. When smoke enters the chamber, the current flow becomes
interrupted, which triggers an alarm to sound. These sensors will quickly detect fléypimg
fires but may be slower to react to smolderfirgs.

s Photoelectric smoke sensors usdight-sensitive photocell to detect smoke inside tietector.
They shine a beam of light that will be reflected by smoke toward the photocell, triggering the
alarm. These sensor types work best on smoldering fires but react more slowly to flaming fires.
They often must be hardired into the house's electrical system, so some models can be
installed only in particular locations.

While heat detectors are not technically classified as smoke detectors, they are useful in certain
situations when smoke alarnase likely to sound false alarms. Dirty, dusty industrial environments, as

well as the area surrounding cooking appliances, are a few places where false alarms are more likely and
where heat detectors may be more useful.

Location

Individual authoritiehaving jurisdiction (AHJs) may have their own requirements for sratzien
placement, so homeowners can check with their local building department if they need specific
instructions. However, the following guidelines can be helpful.

Smoke alarms should lestalled in the following locations:

= on the ceiling or wall outside of each separate sleeping area in the vicinity of bedrooms;
« in each bedroom, as most fires occur during sleeping hours;



» in the basement, preferably on the ceiling nehetbhasement stairs;

« inthe garage, due to all the combustible materials commonly stored there;

s on the ceiling or on the wall with the top of the detector between 6 to 12 inches from the
ceiling; and/or

= in each story within a building, includibgsements and cellars, but not crawlspaces or
uninhabitedattics.

Smoke alarms should not be installed in the following locations:

« near heating or aiconditioning supply and return vents;

« near a kitchen appliance;

= near windows, ceiling fans, or bathnms equipped with a shower or tub;

« where ambient conditions, including humidity and temperature, are outside the limits specified
by the manufacturer's instructions;

= within unfinished attics or garages, or in other spaces where temperatures can fedé or
beyond the limits set by thmanufacturer;

= where the mounting surface could become considerably warmer or cooler than the rest of the
room, suchasaninadequatelyinsulatedceilingbelowan unfinishedattic; or

« in deadair spots, such as thiep of a peaked roof or a ceilitg-wall corner.

Power and Interconnection

Power for smoke alarms may come from beinghardl NBR RANBOGf & Ayli2z GKS K2Y
or it may come from just a battery. Hawired smoke detectors are more reliabdecause the power

source cannot be removed or drained, although they will not function in a power outage. Battery

operated units often fail because the battery can be easily removed, dislodged or drained, although

these units can be installed almost arfyave. Older buildings may be restricted to battgrgwered

designs, while newer homes generally offer more options for power sources. If possible, homeowners

should install smoke alarms that are hasited with a battery backup, especially during a rendsaior

remodeling project.

Smoke alarms may also be interconnected so that if one becomes triggered, they all sound in unison.
Interconnected smoke alarms are typically connected with a wire, but new technology allows them to
be interconnected wirelessl{the National Fire Protection Agency requires that smoke alarms be AFCI
protected.

Tips for Homeowners:

= Parents should stage periodic nigime fire drills to assess whether their children will awaken
from the alarm and respondppropriately.
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triggered by cooking smoke @replaces.

s Test smoke alarms monthly, and replace their batteries at least twice a year. Change the
batteries when yowchange your clocks for Daylight Saving Time. Most models emit a chirping
noisewhenthe batteriesare low to alertthe homeownerthat they needreplacement.
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= Smoke alarms should be replaced when they fail to respond to testing, or e¥gwats,
whichever comes first. The radioactive element in ionization smoke alarms will decay beyond
usability within 10years.

= Smoke detectors should be replaced if they become damaged or wet, are accidentally painted
over, are exposed to fire or grse, oare triggered without apparent cause.

= Note the sound of the alarm. It should be distinct from other sounds in the house, such as the
telephone, doorbell and poalarm.

= |f you have any questions or concerns related to smoke alarms atdirgers in your home,
consult with your Certified Master Inspector® during your next schedhspeéction.

In summary, smoke alarms are invaluable;diéeing appliances when they are installed properly and
adequately maintained.

Fire Sprinklers

Ina growing trend that many say will save even more lives than smoke alarms and-canboride
detectors, fire sprinklers are now available for residences.

Every year, residential fires destroy lives and property. In 2007 in the U.S., there were 414,000
residential fires that caused:

s 2,895 fire deaths;
s« 14,000 injuries; and
« $7.5 billion in property damage.

Residential sprinklers, listed by the Underwriters Laboratories (UL), are now available to homeowners.
The development of chlorpolyvinyl chloride andther listed nonmetallic pipe has simplified

installation, making sprinkler systems more ceffective. Because of their improved sensitivity, they

are designed to respond to fires much faster than standard commercial and industrial sprinkler systems.

Here are a few facts you might not know about fire sprinklers:

= On average, they use significantly less water to extinguish a fire than would be required by the
fire department. Sprinklers use just 10 to 26 gallons per minute (gpm), while fire ceanik?6
gpm perhose.

= |nsurance premiums are often lower for homes that are equipped with fire sprinklers, which
help pay for thesystems.

+ In houses equipped with sprinklers, 90% of fires are contained by the operation of a single
sprinklerhead.

= Newer fire sprinkler heads are designed to activate independently of one another, leaving
unneeded heads in reserve, and sparing waensitivatems.

= Fire sprinklers are triggered only by temperatures that surpass a certain heat threshold,
making it practically impossible to trigger thexxcidentally.



A recent study conducted by the UL found that house fires are getting worse; the time needed to escape
some types of fires has been reduced from approximately 17 minutes tdlas#itthree minutes, in

some situations. According to the study, this change is largely due to the disuse of natural fabrics for
furnishings, such as wool, cotton and rayon, in favor of more flammable synthetics, such as polyester
and plastic. Sprinklelystems are thus becoming increasingly more important in residences, just as they
have been relied upon in commercial buildings for decades.

Sprinklers respond to fires immediately and automatically from locations that may be dangerous for
firefighters toreach. In contrast, fire departments can be quite slow to respond, given the following
potential delays:

« Inrural areas, it may take a long time for fire trucks to reach their destination.
« Calls made at night are responded to more slowly than calls rdadeg the day, as most
career and volunteer firefighters are asleep.
+ If the 91-1 call comes from a cell phone, the dispatcher will have greater difficulty pinpointing
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= While some fire dpartments are always wellrepared, in many areas, the firefighters require
time to assemble, get suited up, and prepare thetfinek.
» Fire trucks can be slowed by traffic, and they can even get lost en route.

In residential applications, sprinklersessmaller than traditional commercial sprinklers, and they can be
aesthetically coordinated with any room décor and mounted flush with walls and ceilings. They are also
inexpensive, relative to the value of the structure and the potential damage inflitexdfire. Presently,

the cost of a home sprinkler system will add 1% to 1.5% to the cost of new construction, and the price
will probably come down in the future. Although more expensive, it is possible to retrofit existing homes
with sprinkler systems.

Tips for Homeowners:

« Always make sure control valves are in the open position.

« Always report damage to any part of a sprinkler system immediately.

= Never paint a fire sprinkler.

= Never stack items close to fire sprinklers, as this may reduce their hesitiséy. The tops of
stored items and furniture should be at least 18 inches below fire sprinklers, according to the
National Fire Sprinkler Association.

« Never hang anything from any part of a fire sprinkler system.

In summary, residential firgprinklers are a valuable, cestfective safety addition to any home,
although they require periodic maintenance.

House Numbers

House numbers should be clear enough so that police, the fire department, paramedics, etc., can
quickly locate properties ian emergency. House numbers are often the only way thatfasponders

can identify their intended destinations. A number of jurisdictions have begun enforcing laws through
strict fines for homeowners who do not comply with laws that impose requiremintsouse

numbers.
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Local Regulations

Many municipalities and counties have implemented
ordinances requiring property owners to standardize th
display of house numbers on buildings. The city of St.
Matrtinville, Louisiana, for instance, isrsidering requirin
its citizens to display street numbers in block humberin
that is at least 4 inches tall and is either illuminated at
night or has a reflective finish. If the ordinance is passe
the city will fine offenders $200, plus hundreds mare i
court fees. In Florida, the cities of Clearwater, LargoSi
Petersburg have begun enforcing their own municipal
codes that regulate the visibility of house numbers,
imposing fines foviolators.

Common Requirements

In order for house numbers to hasible from the street,
Certified Master Inspectors® advise that they should:

= be large. Jurisdictions that regulate the size of street numbers generally require them to be 3 to
6 inchestall. Manyjurisdictionsrequirethat the numbersbe of a certainthicknesssuchas
1/2-inch, as required by New York City;
= be of a color that contrasts with their background. Reflective numbers are usually helpful
because they are easier to see at night than numbers that aresflettive;
= not beobscured by any trees, shrubs, or other permanent objects;
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house number faces a different street than the one the workers are traveling on;
« be clearly displayedt the driveway entrance if the house is not visible from the road.

According to 6.5.12 of the International Standards for Inspecting Commercial Properties, inspectors
should:

Inspect the address or street number to determine that it is visible fromstithet with numbers
in contrast to their background.

Future Adjustments

Even if a house number is currently adequate, it might need adjustment in the future. The following are
common reasons for future adjustments:

= The numbers assigned to houdmsthe municipality occasionally change, and homeowners
must adjust their house numbeascordingly.

s The trees or shrubs in front of the house have grown so much that the number is no longer
visible. House numbers installed in the winter mayisgble during thaseason but become
blocked by budding vegetation by springsammer.

= House numbers will require maintenance when they get dirty. Numbersnuoglye reflective or
contrasting if they are covered imud.



= Snowpilescreatedby snowplowsduringthe winter maybe highenoughto coverthe number.
If this happens, the number should be raised so this situation does not repeat.

In summary, house numbers serve a critical function for emergency personnel and shaiddrbe
displayed.

Electrical Safety

Aluminum Wiring

Between approximately 1965 and 1973, sirgiiand aluminum wiring was sometimes substituted for

copper branckcircuit wiring in residential electrical systems due to the sudden escalating price of

copper. After a decade of use by homeowners and electricians, inherent weaknesses were discovered in

the metal that led to its disuse as a branch wiring material. Although properly maintained aluminum

wiring is acceptable, aluminum will generally becomeedtife faster than copper due to certain

gualities inherent in the metal. Neglected connections in outlets, switches and light fixtures containing
aluminum wiring become increasingly dangerous over time. Poor connections cause wiring to overheat,
creatinga potential fire hazard. In addition, the presence of sirgiland aluminum wiring may void a
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presence of aluminum wiring in their home is a problem thajuiees changes to their policy.

Facts and Figures

s In April 1974, two people were killed in ¢
house fire in Hampton Bays, New York.
Fire officials determined that the fire wa:
caused by a faulty aluminum wire
connection at amutlet.

» According to theConsumer Product Safe
Commission (CPSC), "Homes wired witl
aluminum wire manufactured before 197
['old technology' aluminum wire] are 55
times more likely to have one or more
connections reach fire hazard condition:
than is a home wired witbopper."
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Aluminum as a Metal

Aluminum possesses certain qualities that, compared with copper, make it an undesirable material as an
electrical conductor. These qualities all lead to loose connections, when fire hazards become likely.
These qualitieare as follows:

* higher electrical resistance. Aluminum has a high resistance to electrical current flow, which means
that, given the same amperage, aluminum conductors must be of a larger diameter than that
required by coppeconductors.

s |ess dutle. Aluminum will fatigue and break down more readily when subjected to bending and
other forms of abuse than copper, which is more ductile. Fatigue will cause the wire to break down
internallyandwill increasinglyesistelectricalcurrent,leadingto a buildup of excessivéeat.

« galvanic corrosion. In the presence of moisture, aluminum will undergo galvanic corrosion when it
comes into contact with certain dissimilaretals.

= oxidation. Exposure to oxygen in the air causes deterioration to thersurface of the wire. This
process is called oxidation. Aluminum wire is more easily oxidized than copper wire, and the
compound formed by this procegsaluminum oxideg is less conductive than copper oxide. As time
passespxidationcandeteriorateconnectionsandpresentafire hazard.

* greater malleability. Aluminum is soft and malleable, meaning it is highly sensitive to compression.
After a screw has been owightened on aluminum wiring, for instance, the wire will continue to
deformora ¥t 26¢ S@OSy | FUSNI KS GAIKGSYyAy3d KIFa OSI asl
connectionandincreaseelectricalresistancen that location.

s greater thermal expansion and contraction. Even more than copper, aluminum expands and
contracts withchanges in temperature. Over time, this process will cause connections betheen
wire and the device to degrade. For this reason, aluminum wires should never be inserted into the
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outlets.

= excessive vibration. Electrical current vibrates as it passes through wiring. This vibration is more
extremein aluminumthanit isin copper,and,astime passesit cancauseconnectiongo loosen.

Identifying AluminumWiring

= Aluminum wires are the color of aluminum and are easily discernible from copper and other metals.
= Since the early 1970s, wiriralpvice binding terminals for use with aluminum wire have been
YEN]ISR /hk![wX gKAOK adlyRa F2NJ aO2LIISNk I f dzyAyd
e Look for the word "aluminum®” or the initials "AL" on the plastic wire jacket. Where wiring is visible,
suchasin the attic or electricalpanel,homeownerscanlook for printed or embossedettersonthe
plastic wire jacket. Aluminum wire may havestivord "aluminum,” or a specific brand name, such
as "Kaiser Aluminum," marked on the wire jacket. Where labels are hard to read, a light can be
shined along the length of theire.
= When was the house built? Homes built or expanded between 1965 arld@7/more likely to
have aluminum wiring than houses built before or after thpsars.



Options for Correction

Aluminum wiring should be evaluated by a qualified electrician who is experienced in evaluating and
correcting aluminum wiring ptdems. Not all licensed electricians are properly trained to deal with
defective aluminum wiring. The CPSC recommends the following two methods for correction for
aluminum wiring:

* Rewire the home with copper wire. While this is the most effeatiethod, rewiring is expensive
and impractical, in mostases.

e Use copalum crimps. The crimp connector repair consists of attaching a piece of copper wire to the
existing aluminum wire branch circuit with a specially designed metal sleeve and powiengthgr
tool. This special connector can be properly installed only with the matching AMP tool. An insulating
sleeve is placed around the crimp connector to complete the repair. Although effective, they are
expensivetypicallyaround$50per outlet, switchor light fixture).

Although not recommended by the CPSC as methods of permanent repair for defective aluminum
wiring, the following methods may be considered:

* application of antioxidant paste. This method can be used for wires that are mtrinded or
wires that are too large to be effectivalsimped.

s pigtailing. This method involves attaching a short piece of copper wire to the aluminum wire with a
twist-on connector. the copper wire is connected to the switch, wall outlet or other ternunati
device. This method is only effective if the connections between the aluminum wires and the copper
pigtails are extremely reliable. Pigtailing with some types of connectors, even though Underwriters
Laboratories might presently list them for the apptioa, can lead to increasing the hazard. Also,
beware that pigtailing will increase the number of connections, all of which musidi@ained.
Aluminum Wiring Repair (AWR), Inc., of Aurora, Colorado, advises that pigtailing can be useful as a
temporary repair or in isolated applications, such as the installation of a ceiling fan.

= COJ/ALR connections. According to the CPSC, these devices cannot be used for all parts of the wiring
system, such as ceilirgounted light fixtures or permanently wired appliggs and, as such,
COJ/ALR connections cannot constitute a complete repair. Also, according to AWR, these
connections often loosen ovéme.

* alumiconn. Although AWR believes this method may be an effective temporary fix, thewrgre
that it has littlehistory, and that they are larger than copper crimps and are often incorrectly
applied.

* Replace certain failurprone types of devices and connections with others that are more
compatible with aluminunwire.

* Remove the ignitable materials from théinity of theconnections.

In summary, aluminum wiring can be a fire hazard due to inherent qualities of the metal.
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Knobrand-Tube Wiring

Knobandtube (K&T) wiring was an early standardized method of electrical wiring in buildings, in
common use in North America from about 1880 to the 1940s. The system is considered obsolete and
can be a safety hazard, although some of the fear associated with it is undeserved.

Knob and Tube Wiring




Facts About Knotand-Tube Wiring:

= |tis not inherentlydangerous. The dangers from this system arise from its age, improper
modificationsandsituationswherebuildinginsulationenvelopshe wires.

« It has no ground wire and thus cannot service any thyeenged appliances.

« While it is considered obsoletthere is no code that requires its complete removal.

= ltis treated differently in different jurisdictions. In some areas, it must be removed at all
accessible locations, while others merely require that it not be installed in new construction.

= Itis not eermitted in any new construction.

How Knoband-Tube Wiring Works

K&T wiring consists of insulated copper conductors passing through lumber framing drill holes via
protective porcelain insulating tubes. They are supported along their length by ruiiled porcelain

knobs. Where wires enter a wiring device, such as a lamp or switch, or were pulled into a wall, they are
protected by flexible cloth or rubber insulation called loom.

Advantages of Knofand-Tube Wiring:

« K&T wiring has a higher ampacityathwiring systems of the same gauge. The reason forsthis
that the hot and neutral wires are separated from one another, usually by 4 to 6 inches, which
allows the wires to readily dissipate heat into fraie.

= K&T wires are less likely than RomeaBles to be punctured by nails because K&T wires are
held away from thdraming.

« The porcelain components have an almost unlimited lifespan.

« The original installation of kneand-tube wiring is often superior to that of modern Romex®
wiring. K&T wiringristallation requires more skill to install than Romex® and, for this reason,
unskilled people rarely ever installed it.

Problems Associated with K&T Wiring:

+ Unsafe modifications are far more common with K&T wiring than they are with Romex® and
other modern wiring systems. Part of the reason for this is that K&T is so old that more
opportunity has existed for impropenodifications.

« The insulation that envelopes the wiring is a fire hazard.

» [t tends to stretch and sag over time.

= It lacks a groundingonductor. Grounding conductors reduce the chance of electrical fire and
damage to sensitive equipment.

= Inoldersystemsthe wiringisinsulatedwith varnishandfiber materialsthat are susceptibleo
deterioration.

Compared with modern wiring infation, K&T wiring is less resistant to damage. K&T wiring insulated
with cambric and asbestos is not rated for moisture exposure. Older systems contain insulation with
additives that may oxidize copper wire. Bending the wires may cause insulation taaodhpkel away.

K&T wiring is often spliced with modern wiring incorrectly by amateurs. This is perhaps due to the ease
by which K&T wiring is accessed.
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Building Insulation

K&T wiring is designed to dissipate heat into free air, and insualatill disturb this process. Insulation
around K&T wires will cause heat to build up, and this creates a fire hazard. The 2008 National Electrical
Code (NEC) requires that this wiring system not be covered by insulation. Specifically, it states that this
GANRY3I aeadsSy akKz2dzZ R y2i 0SS AyX

hollow spaces of walls, ceilings and attics where such spaces are insulated by loose, rolled or
foamedin-place insulating material that envelops the conductors.
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instance, allows insulation to be in contact with kratd-tube wiring, provided that certain conditions
are met, such as, but not limited to, the following:

s Alicensed electrical contractor must certify that thystem is safe.

s The certification must be filed with the local building department.

« Accessible areas where insulation covers the wiring must be posted with a warning sign. In some
areas, this sign must be in English and Spanish.

= The insulation must beon-combustible and notonductive.

= Normal requirements for insulation must be met.

Modifications

When K&T wiring was first introduced, common household electrical appliances were limited to little
more than toasters, tea kettles, coffee percolators ahathes irons. The electrical requirements of mid
to late-20" century homes could not have been foreseen during the lateck®itury, a time during

which electricity was seen as a passing fad to many people. Existing K&T systems are notorious for
maodifications made in an attempt to match the increasing amperage loads required by televisions,
refrigerators, and a plethora of other electrical appliances. Many of these attempts were made by
insufficiently trained handymen, rather than experienced electrnisjavhose work made the wiring
system vulnerable to overloading.

Many homeowners adapted to the inadequate amperage of K&T wiring by installing fuses with
resistances that were too high for the wiring. The result of this modification is that the fusdd naiu

blow as often and the wiring would suffer heat damage due to excessive amperage loads. It is not
uncommon for homeowners to find connections wrapped with masking tape or Scotch tape instead of
electrical tape.

K&T Wiring and Insurance
Many insurace companies refuse to insure houses that have kawtttube wiring due to the risk of

fire. Exceptions are sometimes made for houses with such systems that have been deemed safe by an
electrical contractor.



Advice for Homeowners with K&T Wirg:

= Have the system evaluated by a qualified electrician. Only an expert can confirm that the system
was installed and modifiecorrectly.

« Do not run an excessive amount of appliances in the home, as doing so can cause a fire.

« Where the wiring idrittle or cracked, it should be replaced. Proper maintenance is crucial.

« K&T wiring should not be used in kitchens, bathrooms, laundry rooms, or at the exterior. The
wiring must be grounded in order to be used safely in these locations.

+ Rewiring a hase can take weeks and cost thousands of dollars, but unsafe wiring can cause
fires, complicate real estate transactions, and make inswigtssh.

= Homeowners should carefully consider their options before deciding whether to rewire their
house.

= The homeowner or an electrician should carefully remove any insulation that is found
surrounding K&Wires.

= Prospective home buyers should get an estimate of the cost of replacing K&T wiring. They can
use this amount to negotiate a lower price fdrethouse.

In summary, knofand-tube wiring is likely to be a safety hazard due to improper modifications and the
addition of building insulation.

Ungrounded Electrical Receptacles

Grounding of electrical receptacles
(which some laypeople refer to as GROUNDED
outlets) is an important safety RECEPTACLE
feature that has been required in 4
new construction since 1962, as it
minimizes the risk of electric shock
and protects electrical equipment
from damage. Modern grounded
120volt receptacles in the United
States have a smatlhund ground
slot centered below two vertical hot
and neutral slots, and it provides an
alternate path for electricity that
may stray from an appliance. Older
homes often have ungrounded, two
slot receptacles that are outdated
and potentially dangerous.

' UNGROUNDED
| RECEPTACLE

Homeowners sometimes attempt to perform the following dangerous modifications to ungrounded
receptacles:
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= the use of an adapter, also known as a "cheater plug." Adapters permit the ungrounded
operation of appliances that are designed fwounded operation. These are a cheaper
alternative to replacing ungrounded receptacles but are less safe than properly grounding the
connectedappliance;

= replacing a tweslot receptacle with a threslot receptacle without reviring the electrical
system so that a path to ground is provided to the receptacle. While this measure may serve as
a seemingly proper receptacle for thrddNR2 Yy 3SR | LILIX Al yOS&aX GKAA & dzLJ3
dangerous than the use of an adapter because the receptacle willaago be grounded and
future owners might never be aware that their system is not grounded. If a house still has knob
and-tube wiring, it islikelythat anythree-slot receptaclesare ungrounded;and

= removal of the ground pin from an appliandehis common procedure not only prevents
IANRdzy RAy3 odzi | faz2 oeLJ aasSa G K-finnediplugcantby OSQa LI
inserted into the receptaclapsidedown.

While homeowners may be made aware of the limitations of ungrounded eleateicaptacles,
upgrades are not necessarily required. Many small electrical appliances, such as alarm clocks and coffee

AAAAA

makers, are twdlJNRE Y ISR YR I NB (Kdza dzyl FFSOGSR o6& | t1 01

However, upgrading the systemlilbring it closer to modern safety standards, and this may be
accomplished in the following ways:

« Installthreed f 2 0 NBOSLIil Ot S& YR gANB GKSY a2 GKIFG 0
« Install groundfault circuit interrupters (GFCIs). These can be instaipstream or at the

receptacle itself. GFClIs are an accepted replacement because they protect against electric

shocks even in the absence of grounding, but they may not protect the powered appliance. Also,

GFChrotectedungroundedreceptaclesnaynot work effectivelywith surgeprotectors.

Ungrounded GF@irotected receptacles should be identified with labels that come with the

ySg NBOSLII Of Sa GKFG adlrdasy Gb2 91jdzA LIYSYy G DN
= Replace thresslot receptacles with tweslot receptacles. Twelotreceptacles correctly

represent that the system is ungrounded, lessening the chance that they will be used

improperly.

bSAGKSNI K2YS246ySNAR Y2N) dzyljdzZ f ATASR LINRPFSaaArzylfa
components. Misguided attempts ground receptacles to a metallic water line or ground rod may be
dangerous.

In summary, adjustments should be made by qualified electriciamst homeowners-to an electrical
system to upgrade ungrounded receptacles to meet modern safety standardb@mequirements of
today's typical household appliances and electronics.



GroundFault Circuit Interrupters (GFCIs)
What is a GFCI?

A groundfault circuit interrupter, or GFCI, is a device used in electrical wiring to disconnect a circuit
when unbalanced current is detected between an energized conductor and a neutral return
conductor. Such an imbalance is sometimes caused by current "leaking" through a person who is
simultaneously in contact with a ground and an energized part of the Giwhich could result in a
lethal shock. GFCls are designed to provide protection in such a situation, unlike standard circuit
breakers, which guard against overloads, short
circuits and ground faults.

It is estimated that about 300 deaths by
electrocutin occur every year, so the use
of GFCls has been adopted in new construction,
and recommended as an upgrade in older
construction, in order to mitigate the possibility,
of injury or fatality from electric shock.

History

The first highksensitivity systemdr detecting
current leaking to ground was developed by
Henri Rubin in 1955 for use in South African
mines. This coldathode system had a tripping
sensitivity of 250 mA (milliamperes), and was soon followed by an upgraded design that allowed for
adjustabe trip-sensitivity from 12.5 to 17.5 mA. The extremely rapid tripping after earth leakage
detection caused the circuit to denergize before electric shock could drive a person's heart into
ventricular fibrillation, which is usually the specific causdezdth attributed to electric shock.

Charles Dalziel first developed a transistorized version of the grfauiticircuit interrupter in

1961. Through the 1970s, most GFClIs were of the clocedker type. This version of the GFCI was

proneto frequentfalsetrips dueto poor alternatingcurrentcharacteristicef 120-volt insulations.
QALISOALfte Ay OANDdaAGa ¢AGK f2y3 OFo6ofS NHzyasx OdzNJ
enough that breakers tended to trip at the slightest imbalance.

Since the early 1980s, groufault circuit interrupters have been built into outlet receptacles, and
advances in design in both receptacle and breaker types have improved reliability while reducing
instances of "false trips," also known as nuisatrgeping.

NEC Requirements for GFCls

The National Electrical Code (NEC) has included recommendations and requirements for GFCIs in some
form since 1968, when it first allowed for GFCls as a method of protection for underwater swimming

pool lights. Throughouthe 1970s, GFCI installation requirements were gradually added fevdl20
receptacles in areas prone to possible water contact, including bathrooms, garages, and receptacles
located outdoors.
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The 1980s saw additional requirements implermaghtDuring this period, kitchens and basements were
added as areas that were required to have GFCls, as well as boat houses, commercial garages, and
indoor pools and spas. New requirements during the '90s included crawlspaces, wet bars and
rooftops. In 198, GFCIs were mandated for all temporary wiring for construction, remodeling,
maintenance, repair, demolition, and similar activities.

The 2008 NEC contains additional updates relevant to GFCI use, as well as some exceptions for certain
areas. The 2008 hguage is presented here for reference.

2008 NEC on GFCls

100.1 Definition

100.1 Definitions. Grourlault Circuit Interrupter. A device intended for the protection of personnel
that functions to deenergize a circuit or portion thereof within astablished period of time when a
current to ground exceeds the values established for a Class A device.

FPN: Class A groufalt circuit interrupters trip when the current to ground has a value in the range of
4 mA to 6 mA. For further information, sgk 943, standard for Groustehult Circuit Interrupters.

210.8(A)&(B) Protection for Personnel

210.8 Groungdrault Circuit Interrupter Protection for Personnel.

(A) Dwelling Units. All 128olt, singlephase, 15and 2Gampere receptacles installed in the#tions
specifiedn (1) through(8) shallhavegroundfault circuitinterrupter protectionfor personnel.

(1) bathrooms;

(2) garages, and also accessory buildings that have a floor located at or below grade level not intended
ashabitableroomsandlimited to storageareas,work areas,and areasof similaruse;

Exception No. 1: Receptacles not readily accessible.
Exception No. 2: A single receptacle or a duplex receptacle for two appliances that, in normal use, is not
easily moved from one place to anotlzard that is coreand-plug connected in accordance with

400.7(A)(6), (A)(7), or (A)(8).

Receptacles installed under the exceptions to 210.8(A)(2) shall not be considered as meeting the
requirements of 210.52(G)

(3) outdoors;
Exception: Receptacles that arat meadily accessible and are supplied by a dedicated branch circuit for

electric snow melting or dieing equipment shall be permitted to be installed in accordance with the
applicable provisions of Article 426.



