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So your child wants to be an engineer…
President’s
Pen
By Rene
Caskanette
We engineers like
to analyze things
to understand how
they work, and for
us forensic engineers to determine how and
why they fail to work. Technical training and the
scientific method are key to this work.
My wife reminds me regularly that a normal
person living with an engineer in a family of
engineers has to make sacrifices. It can be
difficult to shut off the analytical mind at 5 pm
each day or when on vacation.
When we go for dinner, I am observing whether
the restaurant has sprinklers, and if the
emergency exits are close by, things that are
important for fire investigators.
When we go to the mall I am checking out the
floor surfaces, use of mats on floors at entrances,
warning signs, and lighting levels. Never know
when we will get a slip and fall case in that
location.
Like a guy with a pickup truck, everyone likes
to know an engineer. When buying a house, my
relatives call me for a free home inspection. When
renovating the basement, I get the call to ask if
they can safely remove the wall down there.
I see so many product failures, I begin to wonder
is anything safe? When we visit friends I relate
stories about how a halogen lamp just like theirs
caused a fire, how their toaster model was
recently recalled, or how they really should install
a battery backup on their sump pump to avoid a
very expensive water damage claim in their new
basement recreation room. All very helpful things
but they would like to hear more about the family
and less about the risks of everyday living.

If only all that training in physics and mechanics
could help my golf score, but alas that is not the
case.
With the children now participating in the
business, they have followed the same path.
When we get together the conversation quickly
focuses on fires, failures, personal injuries, and
other fun facts. The spouses and non engineers
in the room get a blank and bored look, and try to
change the subject.

Hug an engineer today. We may analyze the force
applied, and the duration of the contact and form
opinions on that, but we are human life forms and
require physical contact just like our more artistic
cousins.
Encourage your children to join the ranks of
professional engineering, it is a noble and
underappreciated profession.

Demolition Safety
By Jeff Udall
In 2003, Priestly
Demoltion was
demolishing the old
Uptown Theatre in
Toronto after the
property was sold for
condo development.
An operator
inadvertently cut a support beam for the roof
trusses. The roof collapsed and a large section
of the brick wall fell sideways onto the Yorkville
English Academy next door. The crush of weight
on the neighbouring roof resulted in 14 people
being injured and one death.
After this tragic accident, a thorough review was
undertaken by the Professional Engineers of
Ontario of the duties of a professional engineer
when reviewing and supervising demolition plans.
The Ontario Building Code and the Occupational
Health and Safety Act are legal documents which
require a general review of demolition projects by
an engineer. But the involvement of the engineer
and their requirements for the review were not
clearly laid out. Similarly, CSA S350-M1980
Code of Practice for Safety in Demolition Projects
deferred to the engineer to determine the extent
of their role in the project.

The review by the PEO resulted in the publication
of a document titled ‘Professional Engineers
Providing Services for Demolition of Buildings
and other Structures’. The guideline refers heavily
back to the existing standards as set out by the
Ontario Building Code and the Occupational
Health and Safety Act but clarifies the involvement
of the engineer designated to review the project.
With this guideline in place, engineers now have
a more clear understanding of what is required
when reviewing building demolition projects. In
any project, protection of life and safeguarding
adjacent properties is always paramount but
mistakes can happen and inadvertent collapse
can have severe consequences. The guidelines
and standards are in place to help reduce
possible mistakes and make these projects safer
for the workers and the general public.
When choosing to demolish any building or
structure, an engineer should be consulted to
determine what is required to establish a plan and
obtain the required permits from the city. Most
projects are generally easy undertakings, but the
risk of harm is always present. By working with
an engineer, the owner, the contractor, and the
city, a safer work environment can be established
to reduce the risk of harm and ensure a safe and
successful demolition project.

Investigating Commercial Kitchen Fires
By Bob
Caskanette
Approximately 9,700
kitchen fires are
reported in North
America each year.
More than half are
directly caused by
kitchen cooking
equipment. Our firm recently attended a Canadian
Association of Fire Investigators (C.A.F.I.)
educational symposium regarding commercial
kitchen system fires where top experts in the field
presented over the informative two day seminar.
While this is a very complex topic, we will try to
summarize a few of the key points of interest
below for those who were unable to attend.
Commercial kitchen systems, such as those
found in the major chain restaurants, can
seem rather complex to an inexperienced fire
investigator following a fire. A multitude of
electrical and mechanical systems are present
in addition to the variety of cooking equipment
typically found at these establishments. Grease
laden vapours which are produced in these
kitchens can be both the potential cause of a
fire and also contribute to its rapid spread under
certain circumstances, particularly if required
safety and fire suppression equipment are not in
place or operating properly at the time of the fire.
The National Fire Protection Association (NFPA)
authors a document entitled NFPA 96 – Standard
for Ventilation Control and Fire Protection of
Commercial Kitchen Operations. The most recent
version is from 2014. Most commercial kitchens
will be designed to comply with the 2011 version,
which is referenced in the 2012 version of the
Ontario Building Code (OBC) and the current
Ontario Fire Code (OFC). OFC criteria apply to
all existing buildings, while the OBC applies to
all new buildings being constructed. In addition,
NFPA 70 – Standard for Electrical Safety in the
Workplace and the current Ontario Electrical
Safety Code (OESC) are also applicable.
NFPA 96 addresses many items such as hoods,
exhaust ducting and ventilation systems, grease
removal systems, air movement requirements,
safety requirements, fire extinguishing equipment
and outlines requirements for installation, use,
inspection, testing and maintenance. NFPA 96
also addresses solid fuel cooking operations
such as tandoori ovens, down draft appliance
ventilation systems such as hibachi grills and

recirculating systems. Some types of buildings
are granted exemptions, such as a bottle
warming station at a daycare facility or a church
cooking area where grease laden vapours are not
being produced.
Some of the safety and fire extinguishing
equipment used include spray nozzles. A deep
fryer would typically need more nozzles than
a grille, due to the large amount of cooking
oil used in a fryer making it more difficult to
extinguish. These spray nozzles are required to
be installed in specific areas, with the heights and
distances outlined by the manufacturer. Nozzles
from different manufacturers are not to be
interchanged as each is designed for a different
flow rate and spray pattern. These nozzles
are date stamped and require inspection by a
certified contractor every 6 months approximately.
These spray nozzles are attached to and are a
part of a sophisticated fire suppression system,
including pressurized fire extinguisher bottles, fuel
shut offs, and a mechanical or electrical system
to trigger the automatic or manual activation of
the suppression system. The automatic activation
of the system is typically controlled by a mechanic
activation safety device, such as a fusible link.
Several fusible links are setup in areas throughout
the entire exhaust ventilation ducting, baffles and
hood system. These fusible links are designed to
open at a specific pre-rated temperature (typically
around 360ºF) and then trigger the suppression
system mechanically.
Fusible links also have date stamps and they
need to be inspected and changed similar to the
spray nozzles. A manual pull station must also
be present which allows personnel to manually
engage the suppression system during an
emergency.
The components of a commercial kitchen system
discussed should conform to UL 300. UL 300 is a
fire testing standard administered by Underwriters
Laboratories (UL). In order for appliance
companies to receive UL labels on their products,
each individual model must be submitted to UL
for testing. The appliances must pass specific
testing in order to be approved and certified.
Prior to approximately 1994, most commercial
cooking involved use of animal fats. The deep
fryers that were used at that time were poorly
insulated which made cooking temperatures
inconsistent and inefficient. The fire extinguishing
units that protected those kitchens was a
dry-chemical system which would smother
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the fire. Today vegetable oils are typically used
in commercial cooking. They heat to cooking
temperatures more quickly. Modern deep
fryers have excellent heat retention and are
better insulated. Dry chemical systems are no
longer capable of extinguishing and sustaining
an extinguished fire. UL 300 systems use wet
chemicals which serve two purposes: first to
smother the fire, similar to the way dry chemicals
did; and secondly to cool the liquids so they don’t
re-ignite, something dry chemical systems could
not do. Although a system might be labeled as
wet chemical, it may not necessarily be rated to
the UL 300 standard.
For a system to be UL 300 approved, it must
meet the following criteria: spray nozzles must be
located in the hood, duct and over each cooking
appliance, a manual pull station must be installed,
automatic fuel shutoffs are required for the gas
and electric, system needs a UL 300 compliant
wet chemical extinguishing system which needs
to be serviced semi-annually by an authorized
licensed service company. The hood and exhaust
ducting must also be maintained and cleaned
semi-annually by an authorized licensed service
company and baffle filter cleaning should be
completed weekly. It is estimated that between
10,000 – 12,000 systems in Canada do not
currently meet UL 300 requirements.
Mobile food service equipment (MFSE) such as
chip trucks can be a particular challenge. NFPA
96 applies to MFSE. The Technical Standards
and Safety Authority (TSSA), also requires yearly
inspections of MFSE be completed by a certified
gas technician.
Our firm has investigated many commercial and
residential kitchen fires and MFSE fires. Specific
expertise is critical to finding the correct causes
of these fires and address potential avenues for
subrogation.
On a side note, I am very pleased to announce
that I was recently appointed to a position on
the C.A.F.I. executive board of directors. I am
thankful for this opportunity and look forward
to lending my expertise in any way I can and to
work with other board members in a continued
effort to strengthen and further the influence of
C.A.F.I. throughout the Canadian fire investigation
community.

Vapour Barrier and Water Related Problems
By Jason Nguyen
Vapour barriers
have been around
for decades and
are readily used for
building enclosures
to keep water vapour
out and to prevent
enclosures from
wetting. Unfortunately, vapour barriers also
keep water vapour from escaping and prevents
enclosures from drying. Enclosures that cannot
dry out are susceptible to prolong exposure to
wetting which can result in mould growth, rotting
wood frames, corroding steel frames, and loss
of insulation value from wetted insulation. So
no, more vapour barriers in enclosures does not
always mean drier and better enclosures.
Some practitioners still make the mistake of
installing vapour barriers in the wrong places
because they do not take the time to fully
understand how a vapour barrier works and often
will mistake them with air barriers. This article will
answer the following questions; what is a vapour
barrier, how does it work, how is it different from
an air barrier, how can it cause water problems,
and where should you install vapour barriers?

What is a vapour barrier?
According to the current International Building
Code, the code defines a vapour retarder (vapour
barrier) as having a vapour permeance of 1.0
perms or less. Perm is a unit used to measure the
rate of vapour transmission through a material.
For example, brick would not be a vapour barrier
since it can be anywhere between 1.7 to 13.7
perms which is greater than 1.0 perms but
polyethylene plastic wrap would be a vapour
barrier since it is 0.06 perms which is less than
1.0 perms. Manufactures typically provide the
rate of vapour transmission for the materials they
sell.

seal all cracks, crevices, holes, and seams can
still be considered as a vapour barrier but not
an air barrier. Depending on how the material
is installed, a vapour barrier can also act as an
air barrier if the barrier is sealed properly. For
example, spray foam insulation can act as a total
vapour barrier and air barrier since it has a vapour
permeance of less than 1.0 perms and it seals all
cracks and crevices in exterior enclosures.

How does it cause water
problems if installed
incorrectly and where should
vapour barriers be installed?
In some cases vapour barriers can be more
harmful for the enclosure than having no vapour
barriers at all. Water and moisture can still enter
enclosures from the exterior or interior of the
building without the enclosure actually having any
water leakage problem. Water and moisture can
enter enclosures in more than one way. It can
enter enclosures by air leakage. The moisture is
carried through the air and is transported into the
enclosure through cracks and crevices.
Unfortunately, when water and moisture enters
the enclosure by air leakage it can condense on
cold surfaces such as the vapour barrier if the
vapour barrier is installed on the cold side. The
water and moisture can become trapped because
it cannot diffuse through the vapour barrier in
condensed water droplet form. In this case, the

vapour barrier works against the enclosures by
preventing the enclosures from drying. If the
enclosure stays wet for a long period of time
it can facilitate mould growth, rotting frames,
rusting frames, and lowers insulation values. This
can sometimes be mistaken for water loss claims
such as roof leaks and wall leaks.
To prevent water and moisture trap from
occurring the vapour barrier must be installed on
the warm side and never install more than one
layer of vapour barrier. Installing more than one
layer of vapour barrier can restrict drying in both
directions of the enclosures. If vapour barriers are
required it is important to only install one layer
of vapour barrier to facilitate enclosure drying in
at least one direction, towards the interior of the
building or exterior of the building.
Vapour barrier installation is recommended based
on climate zone. In California and Texas where
the weather is warm for most of the year and
buildings are air-conditioned it is recommended
not to install any vapour barrier on the interior
side of the wall since the interior side would
be considered the cold side in this case. For
southern Ontario where the weather is cold for
most of the year and buildings are heated it is
recommended to install a vapour barrier on the
interior side of the enclosure and none for the
exterior side since the interior side would be
considered the warm side and exterior would be
the cold side in this case.

How does a vapour barrier
work and how is it different
from an air barrier?
A vapour barrier limits the amount of water
vapour diffusing (moving/absorbing) through the
material as a result of different vapour pressures.
For example, it limits condensed water droplets
on the vapour barrier’s surface from diffusing
through the vapour barrier to the other side and
the droplets must either drain away or evaporate
into the air.
Air barriers are different, they prevent air leakage
by sealing all cracks, crevices, holes, and seams
in the enclosure. A vapour barrier that does not
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Slate Roofs
By Micheka
Kostyniuk
Slate roofs aren’t
that common in
Ontario, but they do
exist. You generally
find them on older
residential buildings
here in Ontario, though
they can be on various building types. Because
slate roofs aren’t as common, not all roofing
contractors are familiar with slate roofs and
proper inspection or repair techniques.
Slate roofs are relatively basic roofing structures
that are far more durable and long lasting than
traditional asphalt shingles. However, they do
require various special tools for repair work that
aren’t used on other roof types, such as slate
rippers, which are used to remove individual
slates from a roof so they can be replaced with
new slates.
Considering the high cost of a slate roof
replacement, it is important to know whether the
roof was damaged as a result of an insurable
event (e.g. hail storm) or if it is due to age and
deterioration, lack of maintenance, etc. While
slate is a very low maintenance roof cladding
material, it is still important to have the roof
inspected and maintained regularly.
There are some more common maintenance (or
lack thereof) items that can be present on roofs.
Slates can become broken, chipped, or otherwise
damaged, or fasteners can pop upwards
causing puncture holes. When this happens, the
individual damaged slates should be removed
and replaced. The slate tiles themselves typically
last substantially longer than valley flashings and
other similar items on roofs. The valley flashing
will deteriorate and can begin leaking if it is not
properly maintained, but this does not necessarily
mean that there is anything wrong with the
slate roof itself, just that the valleys need to be
replaced.
One of the more common complaints we hear
about with slate roofs is that the roof was severely
damaged by hail. Slate is a very resilient material
that is not easily damaged by hail. Hail damage
is relatively easy to spot on a slate roof. As with
other roof type inspections for hail damage, it is
important to examine the other areas of the home
for damage (eaves, valleys, roof vents, siding, etc).

It is also important to examine the slates
themselves. Impact damage to slate produces a
clean impact zone with roughened edges. It will
cause a cratered appearance on the back side of
the impact location. Any cratered holes visible on
a slate are caused from internal damages, such
as a fastener that has come partially loose under
the slate, and are unrelated to hail. Hail can chip
off a small corner of a slate, which is normally not
a big deal, but it will not cause a slate to crack in
half as can be commonly alleged.
More often than not, we find minimal damage
from an insurable event during our slate roof
inspections. When damages to a slate roof are
more widespread, we typically find that most of
the damages are due to age and deterioration.
These slate roofs have been neglected by owners,
possibly because they have not caused any
problems over the years and thoughts of having
the roof inspected and maintained have not
occurred to them.
Sometimes we find that roofs were “maintained”
but that the contractor did a poor job, which led
to water infiltration. For example, fasteners should
not typically be “face-nailed” (nailed through the
face of the slate so that the nail head is exposed)
as this damages the slate and leads to a higher
risk of a water leak developing at that location in
the future.
Ok, so your roof has been inspected and there
is some damage that is covered under the
insurance policy. Now what? Can the roof be
repaired? In many cases, the answer is yes. Often
when we are asked to assess a slate roof, the
contractor has advised that the entire roof needs
to be replaced because repairs just aren’t feasible
or because the entire roof is in poor condition.
While this is sometimes true, sometimes repair is
an option.
Damaged slates can be removed and replaced
individually. If only a small number of slates are
damaged due to impact or some other insurable
reason, this repair is generally feasible. However,
if the roof is in very poor overall condition
because of lack of maintenance, then it may be
difficult to carry out the repairs to the slates that
were damaged that are covered by insurance.
Also, it just might not make sense to repair the
dozen or so insurable slates and be left with a
slate roof that is in overall very poor condition due
to lack of maintenance.
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