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Fuel Oil Code Changes
By Rene
Caskanette
In Ontario, fuel oil
installations are
regulated by the
Technical Standards
and Safety Authority
(TSSA) via the Act
issued in 2000, and the
Regulation for fuel oil 213/01.

To deal with one of the primary failure causes in
tanks, microbially influenced corrosion (MIC) inside
tanks, L.1.3 requires, “Except for bottom outlet tanks
installed in accordance with Clause 6.4.5 of CSA
B139.2, tanks shall be tested for water at the bottom
of the tank. Where found, the water shall be removed.”
Removing the water removes the environment where
the bacteria live in the tank bottoms, and reduces or
eliminates the corrosion of the steel tanks.

The changes make the document easier to read and
understand with the new layout. As with any change
The Canadian Standards Association (CSA) is a
standards writing group with committees who prepare
a wide variety of documents. One of those is the B139
Installation Code for oil burning equipment, which is
updated periodically. The 2006 version has recently
been updated to the 2015 version.

in legislation, there will be a learning curve for those
who need to use the new version. TSSA is providing
training sessions to help people make the transition.
When you are dealing with a fuel oil spill or incident,
keep us in mind. These cases require expert analysis
of the code(s) in effect over the life cycle of the
equipment. With some oil tanks lasting 20 years in
service, there could be 4 or 5 different versions of the
code which need to be reviewed for compliance to
determine if it was properly manufactured, installed,
and maintained. Our experts have the experience to
guide you through this jungle.

What to do with burnt floor joists?

The TSSA adopts the CSA publications, with changes
particular to Ontario, using a Fuel Oil Code Adoption
Document. On April 4, 2016 they issued amendment
FS-219-16, which adopts the new CSA code effective
July 1, 2016. This document is available on the TSSA
website (tssa.org), and lists all the amendments in
detail.
The new Code has been changed significantly in
layout, with fewer changes in actual content. It is
now divided into four major sections; B139.1.0
dealing with large installations, B139.1.1 dealing with
stationary engines, B139.1.2 dealing with special
installations and B139.2 dealing with residential and
small commercial installations.
In the residential and small commercial systems
which we see most often, there are common
problems which cause many of the leaks and spills.
The code changes try to deal with these common
problems to reduce spills.
As before, double wall tanks are required, and single
wall steel tanks are not permitted for new installations.
This change was made a few years ago to reduce the
spill incident frequency due to tank corrosion failures.
Installation and maintenance requirements are
largely unchanged, one significant change is the
6.5requirements for outdoor tank foundation
construction. Additional design details have been
added to make sure tanks do not settle and/or tip
over.

By Jeff Udall
Fires will often damage
the underside of the
floor above if it isn’t
covered by drywall or
the fire gets into the
joist cavity somehow.
With smaller fires,
the damage to the
floor framing can be relatively small, but leaves
charring damage that makes the integrity of the
structure questionable. In such cases, it becomes
questionable as to what to do with the floor.
Should the joists be removed and replaced, or
sistered, or simply cleaned? Removal of the joists
can be costly if there are other things above the
floor, such as a kitchen, a partition wall, or the
construction is such that removal is just not an
easy thing to do.
In general, the size of the lumber used for floor
joists is determined by choosing it from a table
in the Ontario Building Code. The tables list the
maximum span for a given size of lumber based
on the assumptions of the loads it will support. If
the span is a bit too long, the next size of lumber
is chosen. This means that in very few cases is
the chosen lumber size actually at its maximum
span. There is usually extra capacity in the joists
simply due to having to choose the next size on
the table.

Lumber will have an alligator type appearance
when it is charred. The thickness of the charring
is actually larger than the original wood before
it is burnt. So the alligator pattern can appear
somewhat deep and raises concerns about how
badly burnt the wood actually is. If the charring
is scrapped away from the surface to expose
the unburnt wood underneath, the remaining
thickness of the wood is often more than one
would think from simply looking at the charring.
Since there can be remaining strength capacity
in the lumber due to how it is chosen from the
tables, it is able to lose some of its thickness
and yet still be able to support the required loads
on the floor. By measuring the actual remaining
thickness of the unburnt wood, and determining
the actual span of the wood, it becomes a
simple calculation to determine if the joists can
simply be cleaned of the char, or if some type of
reinforcement or full replacement is required. The
choice of what to do with the lumber may then
become a question of cost or appearance rather
than if the structural integrity of the floor has been
compromised.
If you have a charred floor system, or similarly any
other framing in the building, it may not need to
be replaced. Give us a call and we can determine
a course of repair or at least provide more options
to the overall scope.

Foundation and Retaining Walls
By Shuo (Nick) Yu

Foundation
walls
We often receive
assignments to
conduct a structural
assessment of
foundation walls in
buildings. The foundation wall is one of the most
important structural components as the whole
superstructure and roof bear on the foundation
walls. If the foundation walls fail, everything above
is likely to sustain damage or even collapse.
The Ontario Building Code (OBC) requires that
foundation walls extend below grade to prevent
frost penetration below. The depth of foundation
depends on the soil and local weather conditions,
but 4 feet is typical as a minimum. The foundation
walls also need to extend a minimum 6” above
grade to protect the wood framing above from
contact with soil, and prevent surface water from
overflowing the foundation.
The most commonly used materials for
foundations include cast in place concrete,
concrete block, brick, and stone and mortar for
some old houses.

Foundation damages
Foundation walls are buried below grade so they
are exposed to more loads than the exterior walls
above grade, due to lateral soil pressure, soil
vibration, and hydrostatic forces from ground
water. If the basement is finished damage is
invisible until the homeowner notices the wall is
bowed or the wet. Some examples follow.
Lack of lateral support: The soil outside the
foundation walls keeps pushing the walls inwards.

The deeper the foundation extends, the larger
the soil pressure is. Without sufficient lateral
supports, the structural integrity of the foundation
wall is compromised. Usually the floor system
above can be considered as a lateral support to
prevent the top of the foundation from moving
inwards. During construction the walls can be
pushed in during backfilling before the floor
system framing is in place.
We recently had an assignment to determine
the cause of the foundation movement in a
basement. A kitchen drainage pipe in the affected
area kept leaking over the years. As a result,
the wood framing beside the drain line showed
signs of considerable long term water damage
including staining and rotting. The anchor bolts
were installed close to the inner edge of the sill
plate making it easier for them to push through
the rotten wood. Over the years with insufficient
lateral support, the foundation wall shifted and
was out of plumb.
Lack of reinforcement: If proper lateral support
is provided, is the foundation wall safe from
the soil pressure? Sadly, the answer is no. The
OBC has requirements of the height from the
finished ground to finished basement level.
Vertical reinforcement will be required once the
foundation itself is no longer able to hold the soil
pressure.
For example, a concrete block foundation wall
without vertical reinforcement will not shift at the
top or bottom. On the contrary, you can expect
a horizontal crack within the joint mortar at the
mid height. The block wall is supported at top
and bottom by floor systems, but in the middle,
the soil forces act just on the block and mortar
and overload the strength of unreinforced blocks.
Adding steel into the wall strengthens it to prevent
this type of failure.

Horizontal crack at mid-height of block foundation
Concrete foundation cracks: Cracks are the most
common damage observed in poured concrete
foundations. There are many causes of concrete
cracks, some are unavoidable while others result
from poor workmanship.
The unavoidable factors are drying shrinkage
and annual contraction/expansion, especially for
a large area of concrete foundation wall. These
are the characteristics of concrete one cannot
avoid. These cracks are not caused by poor
design/construction activities and do not lead to
significant safety issues, other than potential water
leak.
To fix the water leaking through the cracks in the
concrete foundation walls, materials are usually
injected from the inside of basement. Epoxy is
normally used for structural repairs and bonds
with the concrete and prevents propagation of the
crack, sealing the crack against leaks.
Some new homes are showing cracks within
the concrete foundation, which are caused by
premature removal of framework and backfilling
while the concrete is not fully cured. Sometimes
the truck runs out of concrete during the pouring
and the rest of the foundation has to be poured
later. This will create a cold joint between the new
concrete and the older material.

Simple explanation of typical retaining walls
Gravity wall

Piling wall

Cantilever wall

Anchored wall

Standard wall type that holds the earth
Using long piles, this wall is fixed by soil
The cantilever wall (which can also
This wall keeps itself from toppling by
mainly through its own weight. Can
on both sides os its lower length. If the
extend in the other direction) uses the
having cables driven into the soil or
pivot and topple relatively easily, as the
piles themselves can resist the bending
same earth pressure trying to topple it to
rock, fized by expanding anchors (can be
internal leverage of the earth pressure
forces, this wall can take high loads.
stabilize itself with a second lever arm.
combined ith other types of walls).
is very high.
Earth pressure vector
Gravity vector (of wall)
Reactive force vector (not all shown)

Building Component Evaluations
The OBC requires that the foundation walls
bear on undisturbed soil. However, during the
construction, the excavator may dig too deep.
If the contractor backfills where they excavated
deeper and build the footing and foundation on
backfill, differential settlement is likely to occur
over the years. The crack may extend from the
top of the foundation all the way down to the
footing.

Retaining walls
Similar to foundation walls, retaining walls are
designed to retain soil and/or rock and used
to accommodate changes in grade. There are
several types of retaining structures, including
gravity, cantilever, sheet pile, and anchored
earth walls. Gravity retaining walls are usually
constructed with heavy materials such as
concrete and gabion, and use the weight to resist
soil pressures. Sheet piles are driven into the
ground to resist soil pressures. Cantilever walls
are typically made of reinforced concrete. The
weight of the soil on the base slab is transferred
to the stem to resist the lateral pressure of the
soil retained. Anchored earth walls have strips
whose ends are anchored into the ground.
The resistance to movement is provided by the
anchors. Usually the ties/strips are placed at midheight of the retaining wall. The commonly used
materials for retaining walls include cast in place
concrete, reinforced concrete, brick/block, stone,
timber, gabion, etc.

Retaining wall damages
There are several types of damage to retaining
walls such as active water penetration,
settlement, sliding, overturning, and deteriorated
materials.
Proper water drainage behind the retaining wall
is critical regardless of type and material of
the retaining wall. In the winter season, water
penetration will lead to freeze and thaw and
cause severe damage to the wall.
Settlement can be caused by improper soil
compaction during construction or inadequate
drainage. Sliding failure occurs when the ground
pressure is larger than the friction at the footing
of the retaining wall. Overturning occurs when
the retaining wall rotates about its toe when the
resisting moment about the toe is exceeded.
Unlike foundation walls, retaining wall damages
are usually visible.
Wood timber retaining walls are typically not
high and are usually used around residential
structures. Deterioration of the timber retaining
structure leads to rotting and cracking. Damage
to gabion retaining walls include broken wires
and missing aggregates in the cages. Concrete
retaining walls may have cracking, spalling, or
rusting of reinforcement.

By Sadie
(Hewgill) Breg
All Ontario
condominium boards
are required to have
a reserve fund study
update completed
every three years,
alternating with or
without a site visit. This is to ensure that the
condo corporation will have enough money saved
up to maintain their common elements. Reserve
fund studies are not the ultimate authority on
managing the budget, but they do provide
useful recommendations. It is up to the property
manager and board members to take that
information and decide how and when the allotted
money will be spent.
Sometimes the decision is made for them when
a pipe starts leaking inside a wall cavity, or the
elevator breaks down and replacement parts
are no longer available. Paying for the resulting
collateral damage is not in the budget, but it
must be done. Some of these types of failures
are covered by insurance, but wear and tear
due to age often is not. On the other side of the
spectrum, it is wasteful to throw out perfectly
functional windows just because their average
lifespan has been exceeded. So how is a frugal

board to know when the roof actually needs
replacing, before it starts to leak?
Reserve fund studies have their limitations:
inspection of the property only happens once
every six years, and the review is limited to
immediately visible and reported information.
Some reserve fund studies acknowledge this
limitation and recommend further investigation
where concealed problems may be present, such
as rotten wood joists concealed by a balcony
soffit. Big ticket items such as roofs, walls,
windows, balconies and parking garages should
be evaluated separately, about a year before any
major repair or replacement is recommended by
the reserve fund study.
Conducting these preemptive evaluations can
extend the life of a component, by pinpointing the
problem and identifying lower cost repair options,
rather than general replacement. An in depth
evaluation can also reveal hidden issues before
the project goes to tender, allowing more control
in managing unforeseen additional work. Our
team can work with you to conduct detailed roof,
wall, window, garage and balcony evaluations
and provide you with strategies to manage your
assets economically and responsibly. We can also
assist in the specification and tendering process
and act in a construction management role to
ensure the job is done right.

Caskanette Udall News
Caskanette Udall welcomes our newest
member to the team, Shuo (Nick) Yu.
Nick graduated in 2013 as a Structural
Engineer from the University of Waterloo and
is recognized as an EIT by the PEO. He has
both M.A.Sc and B.Eng. Degrees in Structural
Engineering. He specialized in Forensic
Engineering, Project Coordination, Engineering
Statistics and Programming.
After graduating from University, Nick worked
for ThyssenKrupp Elevator Ltd., Bruce Power,
and T. Smith Engineering Inc. He gained
work experience in project coordination in
the elevator industry, construction expense
auditing for nuclear power plants, as well as
forensic investigation for insurance companies

Jason Nguyen has left Caskanette Udall to
further his structural expertise in design work.
All of us at Caskanette Udall wish Jason good
luck in his future endeavors. If you require
further assistance on any of Jason’s files,
please contact our head office and you will be
directed to another of our engineers.
Congratulations to Sadie Hewgill who was
married to Justin Breg on May 7, 2016. Sadie
and Justin honeymooned in Iceland – be sure
to ask her about their adventure. Caskanette
Udall wishes them all the best in their future
together!
Micheka Kostyniuk will be returning to work
on June 13, 2016 following her maternity
leave. We know many of our clients are
looking forward to her return! Welcome back
Micheka!

Follow us on twitter @caskudall

Environmental Consulting
Credentials
By Bob
Caskanette
I have had a busy
year of applying for
and obtaining some
additional industry
recognized credentials
in the environmental
consulting industry. I
would like to share with you what some of them
are and what the letters you see actually stand
for. This is not to boast, but rather to inform.
I obtained my Council-certified Indoor
Environmental Consultant (CIEC) designation
through the American Council for Accredited
Certification (ACAC) this past March. This is the
top recognized certification available through the
ACAC and is only eligible for consultants with a
minimum of 8 years of environmental consulting
experience, training and relevant academic
qualifications. Other certifications requiring
less experience are available through the ACAC
for those interested, including for experienced
contractors and workers, similar to the IICRC. The
CIEC designation required a detailed application
be submitted outlining the required academic
qualifications, industry training, relevant work
experience and verifiable references for Council
review who then evaluate eligibility. If eligible,
the ACAC strongly recommends completing an
intensive training course on a wide variety on
indoor environmental topics (mould, asbestos,
radon, bacteria, viruses, legionella, building
science, building systems, HVAC systems, sick
building syndrome, building related illnesses,
diagnostic equipment and instrumentation,
various methods of sampling, analysis, reporting,
relevant codes and standards and much more).
It was a great refresher for myself but would
be overwhelming for those without the proper
experience already in place. I then wrote a three
hour examination on all these topics, which was
quite challenging. Luckily I got through it all
unscathed and received my CIEC designation.
I then applied for several certifications available
through the Environmental Assessment
Association (EAA). They required similar
academic and relevant training and work

Contact Us

experience requirements as outlined above.
A detailed application was required similar to
the CIEC requirements detailing information for
EAA review. I was approved for the following
certifications: Certified Environmental Consultant
(CEC), Certified Air Quality Specialist (CAQS),
Certified Remediation Specialist (CRS), and
Certified Mould Specialist (CMS). These are all
a great compliment to add and strengthen my
credibility on a variety of environmental consulting
services we provide, such as environmental
spill remediation projects, environmental site
assessments, air quality and indoor air quality
(IAQ) projects, mould, asbestos and designated
substances projects and many other topics under
the umbrella of environmental consulting.
Lastly, I applied for my designation as an
Environmental Professional (EP) through the
Environmental Careers Organization of Canada
(ECO), ratified by the Canadian Environmental
Certification Approvals Board (CECAB). The
requirements for eligibility and the application
process were similar to the CIEC process
outlined above. They also added a step for an
exhaustive peer review process to be undertaken
to thoroughly evaluate proficiency in each
category being applied for. I was granted my EP
designation in March 2016 with specializations in:
Site Assessment and Reclamation, Water Quality,
Air Quality, Waste Management and Health and
Safety.
That is a quick summary of what some of these
new acronyms and terms you will come to see
actually stand for and what they represent. They
are among the top recognized environmental
consulting certifications and designations
available and strengthen our standing in the
environmental consulting industry. It is important
for all consultants to maintain and add to their
training as the years roll by, to stay current and
relevant in their progressing fields. This is of
particular importance for engineers and scientists
who work on a variety of different projects. We
are always here to assist in all your indoor and
outdoor environmental consulting projects and
have the knowledge and credentials to back it up.
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