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Introduction
Buying a home is becoming more and more complex as time goes
on. With insurance companies, banks, value appraisers, real
estate agents and contractors all weighing in on the decision.
Getting up to speed on potential issues, regarding a used home
condition, is now more important than ever. Of course, everyone
involved would like the outcome to become as successful as
possible. One of the problems with the home buying process is
the cookie-cutter type approach by professionals in the industry,
particularly where commissions are involved. Educating yourself
regarding potential flags in used homes can be one of your most
important tools, to detect underlying problems and avoiding that
potential money pit.
It goes without saying that an excellent home inspector can be
one of the biggest assets in this process. But a high-volume, low-quality home inspector can leave you wondering why you
paid him or her, the money in the first place. It seems to me that first-time homebuyers can be more at risk than
experienced homebuyers. Experience generally teaches us what type of maintenance goes into a building and what to
look for. Of course, there is much more to this story. This is where someone with a building background has a better sense
of what is happening to the building over time. Construction experience-based individuals have often repaired issues with
roofs, wall systems and foundations. They better understand the implications of moisture ingress and proper standards
regarding the building structure.
In Northwest British Columbia, the climate is more extreme than other areas and it puts the building envelope to the test,
regarding durability. We often see homes that have “deferred maintenance”. This is where a building has been let go and
not properly maintained. Although, this in itself, isn’t a reason not to buy this type of home, but it is a flag that other
systems may be problematic because they are poorly maintained. Consider not maintaining the roof, the furnace, or the
rain gutters. If left long enough, these issues can lead to bigger problems. Such as undetected roof leaks, for example,
which can migrate all the way to the basement, causing issues with deterioration, mold and musty odors in the building.
These types of repairs often require undetermined amounts of money because contractors have difficulty determining
the entire scope of the repairs. Also, good-quality contractors are typically very busy and do not want to be burdened with
someone else’s problem. For this reason, contractors will throw a very high price at the homeowner or buyer to fix the
problem.
A good quality home inspector will be 100 percent truthful, realistic, and most importantly, highly informative.
A short story about one of my customers moving from Prince Rupert to Terrace BC. The husband picked out a modest,
inexpensive home in an average neighborhood and planned on doing some renovations. After inspecting the building, it
was determined that there were issues with seasonal flooding, which is likely coming from the driveway. Expensive
improvements were needed to modify the driveway and renovate the entire basement. The listing real estate agent said
to me “don’t scare away this buyer”. Flagging this problem is my job and there was no way that I was going to come across
to my client that this was an easy or inexpensive fix. After fully discussing the issues with the home buyer, who was feeling
somewhat perplexed, I gave him this piece of advice. Put more money in the budget and expect to pay more due to market
conditions. I said that if you moved into this house, your wife would be very unhappy unless the problems were properly
repaired. As it turned out, I inspected another home for this client, which was $100,000 more, but was in very good
condition. I am not saying that everyone can make this move financially, but there is an important lesson here, that
houses with more affordable or attractive prices can be, or often are, problematic.
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This brings me back to one of my original points, educate yourself the best
you can regarding what to look at. This is the primary reason for writing
this book. It is for the home buyer, to get a better understanding or
personal comfort level regarding repairs. If you think of the purchase of
the building as an investment and it then points to the numbers and the
numbers have make sense. If not, this may not be the best investment for
you.
Homebuyers often tell me that they only spent fifteen minutes in the
home, they had seen ten or more homes during the tour with the real
estate agent and had to make up their mind quickly. Unfortunately, the inout review process does not allow the necessary time to review the
condition of the building accurately. Often it is more about the
neighborhood, the availability of a school, distance to work, or where
friends are living. Ultimately, it puts a large emphasis on the inspection
process. For this reason, hiring a checklist-type home inspector is not a
good idea, because it opens the home buyer up to a lot of risks.
Be firm about who you want to work with, talk to friends, and get
references when possible. Get experienced homeowners involved in the
buying process, who can help with decisions. Who to use or not use?
Problem neighborhoods, geographical problem areas in the community,
and insight into issues they have had in the past, that you do not need to
replicate.
The entire process is a huge learning curve that definitely does not warrant
rushing into it, if possible. I would liken the process to a pedestrian running
through traffic, to get to the other side. The less you look, the more you
rush, the more likely you are to make a costly mistake.
A couple of more items; I suggest you don’t fall in love with a home, based
upon appearance. That may be harder than you think to remain objective.
Think of it as a tick the boxes process. Note that if there are questions of
structural problems in the building. Take the necessary time to talk to
professionals, that are not tied to the real estate deal. Sometimes, pictures
and the curbside discussion is all that is needed. When facing a structural
issue, all the flags go up, due to the potential cost of repairs and the
unknown condition of the components within the building structure.
I recommend staying away from buildings with dirt crawlspace areas, as it
does have a negative effect on indoor air quality. This is not to say that the
areas cannot be improved by adding concrete slabs and upgrading the
building.
I always recommend to customers to sleep on the decision and to do the
numbers. Ultimately, the numbers have to make sense to you and the size
of the project regarding repairs or upgrades to the building needs to be
factored in. Clearly, if you are on a limited income, resources can be tight,
and purchasing a building with complex and expensive repairs is not going
to fly.
Some repairs to buildings become cost-prohibitive based upon the
purchase price. In that type of example, the buyer has a choice to live in the
building “as is” and take the hit on resale value. Or simply walk away from
the home purchase deal.
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Here are a couple of tips when viewing homes to purchase.
• Don’t rush the selection process if possible (choose a calm, helpful Realtor)
• Create a realistic budget based on market conditions
• Take lots of pictures and note the best and worst attributes
• Create a must-have list/tick the boxes
• Know value when you see it
• Watch out for musty odors in the building, which can be a telltale sign to bigger issues
• Leave extra money in your budget for upgrades and repairs
• Get experienced homebuyers involved in your decision, if needed
Here is an interesting perspective.
If this is your first home and your entire budget is limited, it might be better to save or borrow more money
than buy at the bottom of the available housing market. Factor in your repair/upgrade costs which can be
substantial, depending on your plans for the building or the condition of the building you choose. Of course, you
can spread the costs over the upcoming years, but the amount of money you pour into the property could be a
lot less depending upon the building condition. Adding more to the initial budget could actually save the effort
and inconvenience of going through the upgrade/renovation process. If you want projects or are in love with
vintage homes, this may be well within your comfort zone.

Small Budget

Repair
Costs

Better
Condition

Larger Budget
In a perfect world, we would have great choices and receive exactly what we were after regarding housing.
Unfortunately, the process becomes a question of what is doable within the budget. Some buyers are up for the
bigger projects, but no matter who the buyer is, the numbers have to make sense. I would suggest that if you, the
home buyer, are not skilled in the renovation process, then leaning toward a simpler project home is definitely the
better/easier path to navigate. Consider looking at the building as it is in its current condition versus in perfectly
improved condition. What would it cost to improve the building you are looking at? Do the numbers still make sense
if all of the improvements were completed by you? What about the house down the street that does not require all
of these repairs?
All homes need things, even new homes. The wish list is omnipresent even for condos. It could be as simple as paint
or flooring. Big-ticket items are often there as well, like new kitchens, bathrooms, decks, hot tubs, yard or driveway
improvements. Adding more money to the initial budget can be your best choice because it takes the pressure off
you! Ultimately purchasing a home in better condition means more time to do the things that may be more
important to you.
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Hidden Issues
In a perfect world, we would be able to see exactly
what the condition of the building is, in all
locations. There is a normal number of personal
items often filling storage areas and there are
extremes.
The general rule is;
“The less you can see, the more likely there is
something present”
With that said, generally what you see in other
areas, is what is likely present in the hidden areas
and that is not the concern. It’s the surprises that
are the wild cards.
My advice is to expect to find more issues and
budget accordingly but not in the extreme sense
because planning for too many shortfalls skews the
budget and ultimately the transaction of purchasing the property.
Literally, anything can be fixed, but some repairs can be cost-prohibitive.
This is why structural concerns are top of the list. I would say that moisture problems would be second, because of the hidden
implications that can be structural. It would be nice if all areas were monitored/ inspected by municipal building authorities.
But drive five minutes out of town and there can be little to no building inspections. This opens the door for the wild-wild west.
In other words, the property owners can do as they please when constructing or renovating a building.
As crazy as this may sound, inspectors often find themselves trying to determine, who did what and why?
Immediate thoughts are; Is it safe? Is it adequate? Has it stood the test of time? What about snow loads or extreme weather?
Is it problematic? You may be beginning to see why a home inspector should have some real-world construction knowledge
and not just a home study course.
The only way to size up the risk when faced with a packed property, is to get a sense of the visible construction quality. If the
structural components are proper and in good condition, this increases the comfort level regarding potential deficiencies in
the unseen areas.
Follow the Water
Water off roofs, down walls, across decks and the ground leads to possible problem areas. The problems lead to deteriorated
wood and settled concrete components. Vinyl siding for example is quite good at keeping out moisture if configured properly
and well maintained. On other hand, it can also hide problems quite effectively. Pushing on siding with the palm of your hand
can reveal a soft area related to water damage. Damaged or poorly maintained rain gutters can also be an area of concern.
Often, we see moisture ingress issues in basements for these reasons, sometimes coupled with a crack in the concrete
foundation. Wood structures have an excellent ability to absorb and dissipate periodic low quantities of water. But moisture
trapped behind plastic or chronically wet, allow for decomposition. Remember the Vancouver Leaky Condo Fiasco? That was
all about moisture trapped in wall-in-wall assemblies.
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Energy Efficiency
Recognizing an energy-efficient home
Generally speaking, the newer the home, the more energy-efficient the home is likely to be. This is because of several
factors. Different levels of government have been changing the building code over time, to improve the energy
efficiency of building envelopes and required heating appliances. Legislating changes into the building code reduces
the environmental impact of the building over the life of the structure.

Insulation
insulation is measured in R-value, the R stands for resistance to heat
loss. Generally, the higher the R-value, the better the resistance. For
example, a much thicker wall with more insulation will generally
have much more resistance to heat loss and a higher R-value. New
homes today are often constructed with R-22 or even R-28 insulation
built into the walls. Walls can even be built with thermal breaks
which may consist of Styrofoam or gaps in the wall system that
prevents the transfer of heat through the wall assembly, further
increasing the energy efficiency of the building envelope.
Older homes may have little to no insulation in the exterior walls.
Older mobile homes from the early nineteen seventies may have a wall thickness that is only three inches with an
R-value R 8 or less. Standard homes built in the nineteen seventies will have a wall insulation R-value of
approximately R-12 due to the wall thickness, in the type of construction used in that period of time. Insulation
in the attic areas can vary greatly, as there is room for improvement or physical space available regarding adding
additional insulation. Here in Northwest British Columbia, the standard for attic insulation has gone from R -20 to R60 over the years, but R-40 seems to be the average target regarding improvements.
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Many homes have insulation upgrades in the walls and ceilings but often lack proper air barriers and/or vapor barriers that
further improve the insulation values of the building envelope. Many of the older structures have sawdust in the walls, which
can be settled over time, creating large voids in the wall systems. (Areas with little insulation values.)
One point to understand is that the wall systems do have some insulative integrity as the wood structure does have some
resistance to heat loss, but it is rather minimal. Some of the older homes have been upgraded with Styrofoam on the outside
of the building envelope. Styrofoam is an effective thermal break preventing the transfer of heat through solids. Approximately
R five per inch for closed cell Styrofoam, which can be an effective way to improve the thermal efficiency of the envelope of
the building. Buildings without a vapor barrier or air barriers can be more difficult to heat during the winter. When the
conditions or exposed locations of buildings, which we see often in Prince Rupert, can cause excessive heat loss due to wind
stripping. Essentially this means as the wind blows, it strips the heat from the wall systems.
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Heating Systems
Most older homes have been upgraded regarding the heating system, as it is the most effective way to reduce
heating costs. Heating with natural gas is the most popular choice but electric heating is also quite common
throughout the Northwest. Forced air heating is always highly recommended, as it provides an air exchange, greatly
improving air quality and reducing humidity in the home. As building envelopes get tightened for energy efficiency,
it creates other problems by trapping indoor humidity. As humidity rises inside a building, it condenses on colder
surfaces. Areas with chronic condensation can collect dust which becomes food for mold when humidity or moisture
is present. Creating a balance between thermal efficiency
and indoor humidity is a critical component regarding
Heating efficiency in order of cost of energy
sustainability. Modern heating systems often have fresh air
brought in through a make-up air or fresh air vent connected
1. wood-burning appliances
to the exterior of the building. As the cool air is brought in
2. heat pump systems
and heated and then distributed throughout the building, it
3. high-efficiency natural gas
expands and has a drying effect indoors, when the heating
4. electric radiant heating
system is in use. Other systems such as electric baseboard
5. propane or oil heating fuel
heating do not provide an air exchange and occupants must
rely on exhaust ventilation or opening windows to control
humidity. These are the primary reasons why forced-air
heating systems are highly recommended in the Northwest. In terms of energy efficiency or heating costs, the
cheapest way to heat a building is with a woodstove or pellet stove. There is some controversy regarding whether
or not this is an environmentally-friendly choice. Heat pumps basically use the refrigeration process of compressing
gases and capturing the heat to create extremely energy-efficient heating appliances. Air source heat pumps,
geothermal heating systems and wall-mounted ductless mini-split heating systems are very efficient. Often
considered 400% more efficient than electric radiant heaters. High-efficiency natural gas is about third on the list
regarding energy efficiency. Natural gas efficiency ranges into the high nineties regarding energy recovered from
the fuel. Delivery fees from natural gas companies often reduce the savings when gas furnaces are operated. For
example, you may save thirty or forty percent on your gas consumption but that is not directly reflected in your
heating bill due to all the add-on type fees. Boiler systems can be all over the map regarding efficiency depending
upon the age of the system. Boiler system heating lines need to be well insulated and protected from unnecessary

heat loss to improve the efficiency of the entire system. This is why older homes with older boilers are often
extremely inefficient. Electric radiant heating is effective as it can be used for space heating, one room at a time.
During the winter, problems can arise from leaving a room unheated, allowing for moisture to condense on the
colder surfaces, leading to issues with mold. Propane and oil heating would be considered the most inefficient ways
to heat a home today, due to the cost of fuel.
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Windows and Doors
The single largest heat loss in your home may be the square footage of glass.
Window technology has come a long way in the last 70 years. Single pane windows may be aesthetically pleasing
to that old heritage-style home but are anything but practical for our Northwest BC climate. Poor quality windows
do not have thermal integrity and are excellent winter cooling devices.
Windows that do not trap air between the glass panes lack thermal integrity. Window frames can also be very
thermally inefficient. Aluminum frames may be the worst design out there because metal has little to no insulative
value. Here is how all that moisture builds up on cold windows. As the warm moist air in the home contacts the
cold window, it slowly cools increases density, becoming less buoyant and drops or convects against the glass. As
the air moves downward, more air moves in to replace the cooling air, creating convective air currents. The glass
pane also cools due to the convection, creating the coolest section at the bottom. This part of the window is often
below due point. (The temperature at which humidity forms.) Add window coverings like blinds or curtains and
you have an excellent cool air generator in every room in the house !

There are always many ways to improve windows, to prevent moisture and offset the cooling effect. First, the
windows should be allowed to breathe to allow warming of these cold areas. This alone can reduce condensation
issues which attracts dust, which becomes food for mold when moisture is present.
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Next, adding stretch and seal plastic over inefficient windows during the
winter is an effective way to stop the convective cooling happening
vertically on the windows. Upgrading the windows to better quality vinyl
windows is always the best choice for many reasons. Vinyl window frames
are designed with thermal breaks and trapped air pockets that reduce heat
loss.
Other important benefits of new windows include improved ventilation,
fire escape, reduced maintenance, and improved comfort.
Generally, larger windows produce much more convective drafts. Many
homeowners mistake the cold air funneling off of large windows in the
winter, as drafty windows and possible air coming from the exterior of the
home.
Exterior doors have evolved over the years, the best insulative doors today
are fiberglass and often give the appearance of wood construction. These
doors definitely are much more durable and less susceptible to issues with
moisture. Similar to fiberglass, metal doors also have a foam core which
effectively prevents the transfer of heat through the material. Wood doors realistically belong in a warm climate as
they offer little to no insulative value and can be subject to significant maintenance warping and other problems.
The bottom of the door has a plastic and rubber
component known as a door sweep. These parts of the
door often wear out and require replacement or
adjustment. Having a properly maintained door sweep
is an important aspect of the energy efficiency of the
exterior door assembly. Metal exterior doors seem to
be prone to rust due to inevitable condensation that
forms around the perimeter of the door during the
heating season. Exposure is another ongoing problem
with exterior doors. Often the prevailing weather
seems to come from a specific direction creating
ongoing maintenance issues due to rain and snow.
Installing a fiberglass door with metal cladding or
coverings on the doorjamb can be an effective way to
beat mother nature at the maintenance game. Protect
exterior doors from the weather whenever possible
and keep well sealed particularly at the threshold
level.
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Exterior Walls and Energy-Efficient Trusses
Exterior wall systems in older homes are often vulnerable to thermal
transfer of heat through solids materials.
These older wall systems do not have a thermal break which prevents
the transfer of heat through the solid materials. This is often quite
noticeable on the exterior of buildings in the form of vertical stripes
during the heating season, seen on the outside of the building. Adding
insulation over the entire envelope of the building is often the best
solution to prevent the transfer of heat through the wall assembly.
Thermal imaging cameras used outdoors in cold temperatures can
show exactly where the heat loss is located. The lighter colors indicate
the warmest surfaces. Also, note the heat loss from the windows in
the top image.
In the Northwest during the 1920s and earlier, buildings were
constructed with little to no insulation but slowly over time, more
insulation value was added to wall systems. It wasn’t until about the
year 2000 that the government got involved and started promoting
efficiency across Canada regarding domestic housing. You may
remember the R-2000 program that was promoted as an example of
how energy-efficient houses could be.
One of the fundamental design improvements regarding energy
efficiency was made at the top of the exterior wall systems. Raising
the height of the trusses in this area allowed for improved ventilation
and installation over the top of the exterior wall. This is known as a
deep heel truss. In older homes, we often see issues with cold areas,
often seen in the interior corners of the buildings and along with the
ceilings or floors. The problem is there is very little insulation value
in solid materials. Our
Northwest winters can be
fairly extreme with cold
temperatures and winds that
can cool the envelope of
buildings, for months at a
time. Condensing moisture
on cooler building interior surfaces is
highly problematic because the damp
surfaces collect dust and become food
for mold. These areas can be difficult to
retrofit or make more energy-efficient
due to the design of the building and
limited access in these areas. I highly
recommend downloading the free book
from Natural Resources Canada Click HERE for a free awesome renovation book As a Certified Home
Energy Auditor for eight years, we gave out thousands of these books. This how to/ best practices book
has hundreds of helpful ways to do energy related improvements to your home!
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Proper Drainage
Installing proper drainage is one of the main considerations regarding protecting
your investment long term

Good water management off the roof and the surface of the
property is required to prevent long-term settling and issues
with seasonal moisture infiltration.
Generally, if more water is deposited near a foundation, more
settling and cracking can occur. Water can wash away fine
material under footings causing movement. Depending on
soil type, water can cause issues with frost. Clay-type soils,
for example, can freeze and expand due to moisture and
cause lateral pressure resulting in foundation damage. This
often is associated with horizontal cracking in concrete
foundations. Issues related to water damage in driveway
areas are common; asphalt settles as moisture infiltrates
cracks. Sealing out water and directing downspouts at least 6
feet from a foundation component protects it long term.
At the roof level, installing and maintaining good quality rain Illustrations Courtesy of Carson, Dunlop & Associates Ltd., ©
2011. www.CarsonDunlop.com.
gutters protects the exterior of the building. Water can wear
through roof shingles when allowed to cascade onto lower roofs. Issues with splash-up can cause
unnecessary deterioration and infiltration at the ground and deck levels. Installing leaf guards on rain gutters
can reduce yearly cleaning cycles and prevent gutters from overflowing. To improve yard surface drainage,
it may be necessary to add soil to low-lying areas around the building or bring in a mini excavator to reshape
the yard or driveway to create positive drainage away from the building.
Consulting with a landscape or driveway upgrade specialist can be one of the most important
considerations regarding protecting your investment in the long term.
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Your Asphalt Roof Repair or Replace?
The two most important components of your home are
the roof and the foundation
The importance of a good quality roof cannot be overstated because
when leakage occurs, nothing takes a higher priority as it often puts
many interior finishes at risk. So, if you’re weighing the risk of time versus
replacement always err on the side of caution. Roofs often fail during
high wind or storm events and
really, you don’t want to be the
person holding the bucket.
With so many kinds of roofing
products available and varying
skill-sets of roof installers
combined with design and site
conditions, it can be very
difficult to determine the best
course of action. Many roof
installations fall short on the
underlayment, a layer or membrane applied over the roof before the
shingles are installed.
This protective layer is a second line of defense against moisture
infiltration and is often not present over the entire roof. Old school roof
installations often have two courses of heavy felt (heavy tar paper) or
about six feet of coverage at the eaves for ice damming protection.
Upgrading a low-quality or problematic roof installation allows for the
installation of better products and can relieve you of the costs and
burden of maintaining the old roof. Duroid composition (asphalt) roof
shingles are highly repairable. In most cases, duroid roof shingles or
asphalt shingles can be removed as needed to complete a repair or
upgrades such as adding ventilation.
Often, problems can be hidden from view as moisture is dispersed in
attic areas by insulation and vapor barriers.
Roofs deteriorate over time from exposure, moss and overheating due to
poor attic ventilation causing stretching, deforming and granular loss.
This exposes the edges and makes the roof vulnerable to wind or storm
damage. Not waiting until you have actual damage and leakage is most
prudent. Repairs are best suited to roofs with isolated issues such as
problems where new shingle patches can be installed or sealant applied.
As a general rule, all roofs and attics should be reviewed at least yearly
and maintenance performed as needed. When it comes down to troubleshooting a roof issue, nothing replaces a
proper professional inspection.
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Metal Roofs
Always hire a professional to work on metal roofs, choose a contractor who has
the proper safety equipment
Many homeowners and builders choose brightly
colored metal roofing for its aesthetic value,
when in fact the choice should be based on
design complexity and climatic influences.
Metal roofing has an expected life expectancy
of about 50 years in optimum conditions due to
product composition. Today the most common
residential roof metal is Galvalume or
aluminized steel, which is a hot-dipped steel
sheet into an aluminum-silicon alloy. This
process produces a very durable paintable
product that is formed into various roofing
profiles.
Metal roofing is subject to expansion and contraction and is most likely to leak around roof
penetrations such as chimneys or plumbing stacks. Metal roofs should be reviewed at least once
per year to determine the condition of flashings and fasteners.
Proper installation includes using
roofing screws with neoprene (rubber)
washers fastened through the flat
portion of the roofing. In the past metal
roofing was installed with spiral nails
with lead washers driven through the
rib or raised profile of the metal.
This format was problematic as the expansion
and contraction of the metal loosened the nails
over time causing leaks and wind damage due to
loose metal sheets.
Ideally most standard profile metal roofing
should not be installed on a roof pitch of 3-12
or less unless a membrane type material is
installed underneath; this is because roofing
profiles offer limited protection against
lateral moisture seepage
All metal roofing applied over living areas should have an underlayment such as a 30-pound roofing
felt/paper or approved synthetic product, due to changing seasonal atmospheric conditions, which causes
condensation to form on the underside of metal roofing. Installing proper ventilation at the peak, such as a
screened vented ridge cap will exhaust heat in all seasons and reducing roof ice during the winter.
Sliding / falling snow and ice can damage roofing material or personal property below and can be a safety
concern. See the information page “Avalanche Guards” in this series.
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Avalanche Guards
Avalanching snow and ice can be a considerable safety hazard, causing
damage to personal property and increasing liability
With varied climate conditions throughout Canada, the
implications of sliding snow and ice on roofs can be
different in each region from year to year. Other factors
such as roof design, roofing material, color, and pitch
are factors regarding how the snow is retained on a roof.
Ice accumulations on roofs can be destructive and
dangerous, which are most often related to warm
attic temperatures and an attic heat source
Wood burning chimneys or open chimney chases that
vent into attic areas can cause roof snow to melt in
freezing temperatures and ice to form at the eaves of
the building. Masonry chimneys connected to wood
burning appliances can be a significant heat source for
an attic. Excessive winter attic heat can also be caused
by limited attic ventilation, insulation or poorly sealed
vapor barrier. Adding gable vents at the peak of the
building is often the best solution without adding yet
another obstacle in the path of the sliding snow.
Most Canadian roof manufacturers do not supply or
promote avalanche guards due to the variables
mentioned, which can cause product failure.
Many roof manufacturers will recommend an engineer
when inquiring about avalanche guards. The best
avalanche guard designs are very strong and well
anchored into the trusses or rafters of the building.
In many applications, clips, and snow stops get
damaged or torn away. Avalanche guards are needed
to protect lower roofs from impact damage.
Generally, the steeper the roof pitch the more
forces that are present and potential danger to
people and property

Crushed/leaking metal roofing due to avalanche damage

Entrance areas, parking areas and areas where there
is foot traffic are all require avalanche protection. For
successful rain gutter installation, mount the gutters as
low as possible on the fascia board, out of the sliding
snow trajectory. Use double the gutter supports and
add metal leaf guards if possible, to strengthen the
assembly. Review your attic for heat loss, solar heat
gain and ensure adequate ventilation to prevent issues with ice.
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Exterior Finishes
Durability and weatherproof integrity are key
Northwest BC climate is hard on buildings and you the home-owner has
to keep up with maintenance to protect your investment. Moisture, UV
light are the main culprits causing degrading finishes. Choosing a home
with durable well-maintained finishes certainly helps reduce costs or
personal labour. But not all homes are well set up well with properly
configured exterior finishes.
At the roof level for example, wood facia boards are not protected.
Dripping moisture off the roof lifts paint and keeps the wood wet for
extended periods of time, thereby promoting decay. The better
approach is having a gutter installation company install metal coverings
for the exposed boards, around the perimeter of the roof. Although this
sounds like a costly endeavor, it really isn’t when you consider the
amount of effort it takes to properly maintain these areas. For example,
you really can’t paint or protect the area behind the rain gutters.
Pay now or pay later
If you are keeping the house long-term you can pay for good quality
protection for your wood components or you can pay to repair or replace
components in the future. In one of the right hand pictures, it shows vinyl
siding that has been painted, although this is a recognized way of
changing the color of the building it does have its drawbacks. expansion
and contraction reveal the underlying color where the product is
overlapped. Expansion and contraction are a concern with concrete
siding as well. Walls exposed to the south or west can have a lot of solar
heat gain, causing the wall finishes to expand as much as a few inches
over the length of the wall. This is why special attention is necessary
during the installation process. Installing the right amount of expansion
space at the corners of the building and installing some gaps to allow
room for expansion of the joints. Aggressive nailing of the concrete siding
products can cause stress cracks that can migrate during the expansion
progress.
Wood siding is susceptible to moisture absorption, particularly at the end
grain. One of the principal characteristics of wood is that it can draw
moisture through the length of the product as it did naturally when it was
a tree. This lifts the paint quite effectively. Using paintable caulking and
keeping the end grain areas well sealed and out of moist areas is the
best course of action to prevent moisture from being drawn up into the
wood siding materials.
In Northwest British Columbia issues with growing algae and moss are
an ongoing cleaning issue. Carefully using a power washer and scrub
brush can be the best course of action. Catching the algae before it
develops further can be much easier than tackling the problem after it
has been let go for many years. Washing with concentrated soap products also helps because it has
antibacterial and antifungal properties.
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Residential Windows
Failed seals, stress cracking and poorly maintained wood components are
issues to watch out for
Vinyl windows now dominate the market in British Columbia. This is
mainly due to the cost of the product and the improved issues with
durability and reduced maintenance. Wood windows have been
expensive and difficult to maintain in this climate. Interestingly, there
have been dozens of types of vinyl windows brought onto the market.
Not all window manufacturers were successful at creating a durable
product. Part of the issue is south and west-facing windows can be
subject to significant solar gain causing expansion between the panes
of glass.
The air basically expands allowing for breathability of the airspace
between the panes of glass. This allows in seasonal moisture which
becomes noticeable in the glass pane over time and definitely more
noticeable during the heating season. Telltale signs can be simply
recognized as moisture between the glass and/or rust at the bottom
of the window seal.
Other issues include stress cracks, which can result from pressure on
the perimeter of the window, which could be related to settling of the
building or torsion type pressure on the square opening, sometimes
caused by the installation process.
Window sills can also be buried at ground level, creating issues with
moisture over top of the foundation or seepage at ground level, which
is too high as seen in the picture at the bottom on the right-hand side.
Reducing grade to at least six or more inches below the window
opening in the foundation can help protect the area from moisture
ingress.
Older wood windows are subject to issues with hardware and
weatherstripping which breaks down over time. This is why windows
often make strange noises in the wind. Upgrading to thermally
efficient vinyl windows is always the best approach. Window
improvements can be done over time, which helps regarding the large
expense of replacing the windows in the entire home. Back when we
were doing energy audits on homes for Natural Resources Canada
One of my favorite recommendations was “replace the windows
in the area of your home where you spend most of your time”
Improving ventilation in master bedrooms, as well as fire escape is
an important aspect of the window replacement decision process.
Improving fire escape in basement bedrooms is also an option. Some new windows are completely
removable, allowing for proper fire escape through smaller openings in the foundation.
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Chimneys
Masonry chimneys are often problematic
due to moisture
Masonry chimneys are vulnerable to moisture; maintenance issues
often go unnoticed due to the chimney location. The concrete
products are naturally porous and absorb outdoor moisture; this is
problematic because of our cold Canadian climate. When the
moisture is absorbed, it freezes and slowly breaks apart the
exposed chimney top. This process is accelerated when the
chimney is in use because of the warming and cooling cycles that
happen every few hours, depending on the heating appliance
attached to the chimney. The exposed top and concrete cap are the
most vulnerable to deterioration.
The best solution is to have your heating contractor or sheet
metal specialist fabricate a custom cover for the chimney top.
Alternatively, brickwork can be fully wrapped in pre-painted sheet
metal above the roof to protect the chimney from moisture.
Old brick or metal chimneys can also be a tell-tale sign of oil heating
in the past. This may be a heads-up to look for signs of a buried oil
tank. More on buried oil tanks near the end of the book. Many old
metal fireplaces have nonconforming chimneys, the old double wall
non-insulated chimneys do not have a temperature rating and are
no longer considered safe to use.
Ideally masonry chimneys should have an approved liner for gas
appliances because natural gas is very acidic and breaks down the
motor joints over time. Stainless steel liners are often needed for
wood-burning appliances. Sizing the inside of the chimney for the
wood-burning unit greatly helps the stove or fireplace insert to
function as intended by the manufacturer. Large chimney flues
increase issues with back-drafting and slow the burning process.
Chimney flashings should be reviewed every few years to ensure
everything remains well-sealed and secure. Wind, heat-related
expansion and contraction loosen and corrodes items over time.
Step back and look at big brick chimneys for signs of cracking or
settling. Masonry chimneys move at different rates during an
earthquake and often collide and separate from buildings. Woodburning chimneys need to be cleaned at least once each heating
season when in use. Some chimneys need to be professionally cleaned due to the height and or location.
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Attics
Out of sight and often out of mind
Attics seem to be a wonderland of unseen issues and rightly
so because most home-owners have never step foot in their
attics.
Here is a short list of issues found in attics; structural framing,
roof leaks, insulation issues like vermiculite, venting, exhaust
venting, electrical wiring, pests like flying bats or birds, insects,
vapor barriers, and mold.
Mold in attics is much more common than you might think.
Poor ventilation or air circulation through the attic areas
coupled with a moisture source can create a big problem. The
reasons we see such crazy conditions are mainly due to snow
on the roof and cold outdoor temperatures. The cold surfaces
form/collect moisture and frost over the winter, only to become
a nice warm incubator for mold and spore growth in the spring.
Interestingly mold has a similar characteristic as moss on your
roof, in that it has a dry dormant state but quickly reactivates
and continues its growth cycle when moisture becomes
available again. This trips up many inspectors who explain that
the black dry residual is condensation stains and nothing could
be further from the truth. Moisture in attics comes from
improperly vented bathroom/kitchen fans, air leakage from the
building interior, roof/chimney leaks, plumbing vent pipes, and
even hot tubs too close to the building. Also, moisture in attics
is also related to the climate. Long periods of damp weather
can create enough humidity to spur on additional mold growth
once the mold colony is established. For professional mold
removal in Northwest BC see this website; peroxiclean.com
In northern climates, good attic ventilation is not just a good
idea–it is a necessity. Proper attic ventilation will reduce your
attic temperature due to heat loss or solar gain, which reduces
air conditioning costs, ice accumulations on the roof during
winter and most importantly extends the serviceable life of the
roofing materials. Whenever possible airflow through the rafter
spaces should be installed: this provides the much-needed
cooling of the attic or vaulted areas. Overheated attics can
stretch asphalt shingles causing granular loss and premature
failure of the roofing product. Download this free book from
Natural Resources Canada, called “Keeping the Heat In” for a
huge guide to upgrading older homes.
Some attics are not accessible which can create upgrade issues, for
example insulation upgrades may need to be done when the roof is
replaced by removing the plywood. Your inspector should supply
pictures of these areas because you are otherwise just taking his or her
word that everything is okay.

Illustrations Courtesy of Carson, Dunlop Ltd. ©
2011.www.CarsonDunlop.com.
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Concrete Foundations
One of the most important aspects of your home is
site conditions because without proper drainage even
the best quality foundations will not stand up over
time.
Concrete foundations date back to ancient Roman times and many
of the old original foundations are still intact today. Over the years
technology has fine-tuned the concrete mixtures to create stronger,
more durable structures, as seen in Toronto’s CN tower and
hydroelectric dams.
For clarity, people often get the terminology wrong regarding
concrete versus cement. Cement is the “powder” mixture that is
used before crushed rock and sand added to make concrete.
Concrete is the end product.
In residential construction the structural strength requirements are
considered low, so general use type 10 cement powder is typically
used, mixed together with water, sand and gravel at the concrete
plant. Generally, the concrete mixture is weakened by adding too
much water or by contaminants such as dirt from unwashed sand
and gravel.
Steel has the same expansion and contraction rate as concrete and
can strengthen the cast assembly by many times. Reinforcing steel
or rebar hold the foundation components together, binding footings
and walls by overlapping the steel and strengthening weak areas,
such as openings for windows or doorways.
Residential concrete foundations come in three parts; the footing,
wall and slab. Each plays an integral role in keeping the components
in place. The footing placed at the bottom of the wall is wider to
spread out the weight of the structure and should be larger in softer
soil conditions. The concrete slab should be installed on top of the
concrete footing (as per the picture above) for a few reasons
because it adds lateral strength to the base of the wall where outside
soil pressure is greatest. Also, it provides a drainage layer under the
slab keeping the floor slab up off the potentially damp ground.
The curing process is an important part of the process, most of which
happens in the first 30 days after the concrete is poured into place.
Keeping the concrete wet during this period improves the strength
of the end product. Foundation walls are typically 8 inches thick
unless additional engineered strength is needed as required with
heavier structures.
Cracking is common and considered normal as long as the cracks
are less than a quarter of an inch wide in slabs and one-eighth wide
in concrete walls. Lager cracks can be a tell-tale sign of movement
of settling issues.
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Efflorescence
Concrete foundations are naturally
porous allowing for moisture
migration through the assembly
unless a moisture barrier is present
Efflorescence is the white, often crystalline
powder or residue visible on concrete surfaces.
Most common in basements of older homes,
efflorescence is most often associated with
moisture transference and evaporation that
leaves the soluble mineral salts behind. Since
foundation
seasonal
moisture
is
often
reoccurring, the white deposits accumulate over
time becoming thick and very noticeable.
Efflorescence commonly occurs on most
concrete products including chimney brick,
stucco, block foundations, paving stones, and any
cast-in-place concrete items including walkways,
driveways and concrete slabs. The deposits are
not considered a health risk and more a repair
and aesthetic issue. Interestingly, the crystalline
deposits can grow to form large snow-flake-like
formations if there is high humidity in the building.

Efflorescence can be removed using
phosphoric acid.
After applying the acid, (follow the product
directions on the label) the treated area is
neutralized with water and a mild diluted
detergent, and then well rinsed with water.
Addressing the source of the water penetration
will be necessary or efflorescence will most likely
reform over time.
Foundation cracks typically require exterior
repairs to prevent the efflorescence from
reforming. Applying an exterior roll-on (tar)
foundation coating or damp proofing prevents
efflorescence from forming over large areas on
basement concrete walls. In modern house
construction, basement concrete slabs are
poured onto heavy plastic to prevent moisture
from being drawn through the porous concrete. In
some cases, the efflorescence can be a telltale sign of seasonal issues with foundation perimeter drain
tile forming at the bottom of interior basement walls.
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Insulated Concrete Forms (ICFs)
Expect to see more ICF construction in
the future due to the many benefits for
building contractors and homeowners.
ICF or polystyrene concrete forms were first patented
by a Canadian contractor Werner Gregori in 1966 but
were slow to gain acceptance over the years due to
product variations and multiple manufacturers. Today,
ICF concrete forms are widely used in residential/
commercial foundation and wall construction.
The benefits are as follows;
Construction Savings - Reduced labour costs over
strip-form methods as the stripping process is
eliminated. Generally, an ICF foundation costs 3 to
5% more due to purchase cost but the cost of
basement interior perimeter framing is eliminated. But
ICF systems installed above grade can be
substantially higher in cost than wood frame
construction. Costs are dependent on building design
complexity.
Thermal Efficiency - About R17 compared to a
conventional concrete foundation which requires
interior insulation to prevent the transfer of heat into
the surrounding exterior soil. ICFs create a thermal
break preventing the transfer of heat through the
finished assembly.
Energy Savings ICF construction, when used as an
above-grade wall system, can offer up to a 60%
heating and cooling cost reduction over conventional
framing designs. As an added benefit, ICF wall
systems generally reduce noise transfer from outside
by about 50%.
Strength According to multiple sources, ICF
foundations are up to ten times stronger than treated
wood foundations and stand up better to moisture and
vermin attack. Also, insurance costs have been lower
in some cases as the product testing shows that ICF
buildings are much less susceptible to damage from
fires, floods, and earthquakes.
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Pressure Treated Wood
Foundations
Pressure Treated wood foundations have many
benefits, but are not always the best choice for all
building sites.

Lumber stamp
reference 0322 is
a standard for
treated wood
used for treated
wood
foundations

PWF or Permanent wood foundations were pioneered in Canada in the
sixties but didn’t gain Canada-wide acceptance until the seventies.
The benefits of treated wood foundations are material and labor cost
savings during construction, better thermal efficiency, simplified
basement interior finishing and the preservative has good resistance
against mold, fungi and, insects.

The drawbacks of treated wood foundations can be subject to soil
pressure, deforming or movement of the assemblies, mechanical
damage at exterior ground level (lawn maintenance) and site related
moisture issues.
“Generally, in my opinion, if a foundation remains high and dry and
well maintained there should be no reason why a treated wood
foundation would not last as long as the rest of the structure.”
Site conditions and installation are the most important aspects of longterm success of a treated wood foundation. All PWF foundations
require excellent drainage for long-term success. Building a PWF
foundation in an area that has poor soil conditions such as clay can
have serious long-term complications with the structure. An upgraded
high-quality perimeter drainage system is required by many
municipalities. The drainage layer should extend under the interior
concrete slab. Proper grade and surface drainage as well as a good
quality rain gutter system make for long-term success for these
foundations. A 6 mil. polyethylene sheet or heavier product is required in
most areas as an exterior moisture barrier. The polyethylene sheet
should be protected and not exposed to daylight as the UV breaks the
plastic covering down over time. Concrete slabs create lateral stability
for the foundation preventing inward movement due to soil pressure.
In the right-hand picture the treated board at the edge is installed to
pour the concrete against. Note that PWF foundations become more
prone to soil pressure issues when buried deep in the ground. The
white in the picture is condensation trapped under the 6-mil plastic.
The compression strength of these assemblies has been proven in that
many engineered 3-story apartment buildings in Canada are built on this
type of foundation. Life expectancy has been projected by several
sources of 75 to 112 years, but is still unproven.

Ideally insulation
should be cut back
several inches
above the bottom
wood plate to
facilitate drying

These water-borne wood treatment systems are essentially non-leachable, non-bleeding and essentially
odorless
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Electrical Main
Service Amperage
Size
Today, the minimum size electrical
service required for a home is 100 amps
as indicated by the size of the main
breaker or fuses
Insurance companies and some financial institutions
require detached homes with less than a 100-amp main
service capacity be upgraded. The size of the electrical
service for a home is directly proportional to the size of
the building and the type of heating that is present. Most
homes with electric heat require an additional 50 to 150
amps in addition to the required minimum baseline of
100 amps. The table below is derived from the Canadian
Electrical Code and is offered here as a guideline.
House size and required Amperage Heating Type
Gas Electric
up to 1000 Sqft
100 150
up to 2000 Sqft
125 200
up to 3000 Sqft
150 250
up to 4000 Sqft
200 400
What is the electrical service?
It is the properly sized hardware that safely channels power into the building.
•
•
•
•
•

Main service cable – overhead or buried
Electrical service mast & conduit
Electrical meter base (assembly)
Electrical panel or main disconnect
Main breaker or fuses

Each of these items has a rated capacity and needs to be properly sized for the
required load. It takes an experienced electrician to determine if the entire
installation meets current electrical standards. The main breaker or fuses in the main disconnect panel are
typically good indicators of the size of the electrical service. A good cross-reference is the amperage rating
posted on most main electrical panels. The main breaker size should never exceed the rating for the panel
it is installed in. Always use extreme caution around electrical panels as there is always a possibility of
unsafe conditions. Loose, energized cables or issues regarding moisture infiltration are a few examples of
hidden safety hazards.
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Aluminum Branch Wiring
Large conductor aluminum electrical cables are still
used today to build new homes and are considered
safe
Aluminum electrical cables were first introduced in residential
construction about 1965 and became widely used in North America
until about 1973. The conductive properties of aluminum are very
good and the soft material made it easier for contractors to work
with compared to copper. Problems began to take place with the
smallest size cables regarding resistance or heating of conductors
during heavy use. For example, toasters or other appliances such
as plug-in heaters would draw enough power through the
aluminum cable to cause the cable to heat up and in some cases,
the connections would become loose due to expansion and
contraction. Loose electrical connections can arc or spark,
potentially causing a house fire. Fortunately, this issue is highly
repairable and the small aluminum branch wiring cable
connections have been successfully upgraded in homes since the
early seventies. If your home inspector discovers aluminum branch
wiring, the next course of action is to determine if the electrical
system has received a proper upgrade by a qualified electrical
contractor.

Three solutions to correcting
aluminum branch wiring
▪
▪
▪

Remove all the old aluminum wire and rewire the home with copper wire.
Replace all devices such as switches, receptacles etc. with aluminum rated devices and remake all splices
with aluminum rated connectors.
Pig-tailing. This is when a small piece of copper wire (or pig-tail) is
spliced to the aluminum wire or wires with a copper to aluminum
rated connector. Then the copper pigtail is connected to the
device. This is done at all splice and equipment locations.
Note that large aluminum cables are still installed today for
main service feeds to homes and circuits for electric ranges
and clothes dryers.
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Galvanized Plumbing Lines
Galvanized plumbing lines deteriorate from the inside out and
can fail without warning.
Galvanized steel pipes have a thin coating of zinc electroplating to protect the
pipe from corrosion. Galvanized plumbing pipes were used for drain and supply
pipes up until the sixties in most areas.
Galvanized plumbing lines corrode from the inside out and most often restrict
water flow. It can be difficult to review an entire water supply and drain system in
a home as most pipes are hidden in walls. Pipes protruding into crawlspaces and through roofs (plumbing
stacks) can be tell-tale signs that further investigation is needed.
The zinc in the galvanized plumbing reacts with
copper and brass pipes connected to or simply
touching other metals. This is known as an ionexchange, transferring electrons and atoms between
the two metals, causing further issues with
deterioration and leaking. This is also known as
galvanic corrosion or electrolysis.

Consult with your insurance provider
and a qualified plumbing contractor if
your home has old galvanized steel
plumbing pipes, as replacement will
likely be required.

New galvanized pipes are still installed in homes today,
in very limited quantities, usually found near hot water
tanks. Often Dielectric fittings are used to prevent ionexchange, but are not without problems. If corrosion is
visible on the exterior of a plumbing connection it is a
strong indication that there is corrosion inside the
connection and repair work is needed before an actual leak.
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Polybutylene
What is it and why the
concern?
When Polybutylene is present in a home
you are reviewing for purchase, it is highly
advisable to speak with your insurance
agent and a qualified plumber to
determine associated costs and the best
course of action
The renovation and new home construction industries are
evolving and have seen many successful, significant
changes over the years. Like any industry, each is not
without its growing pains. In Northern B.C. a new, much
less expensive alternative to copper plumbing supply lines
was introduced in the early the 1990s and quickly became
mainstream due to substantial material and labor savings.
Polybutylene is highly distinguishable by its grey
appearance, copper bands or crimp rings and installed
connectors such as 90s or elbows that are most often
copper. PVC or white plastic fittings have also been used
by some contractors.
In other areas of Canada and the U.S., Polybutylene had
been in use many years earlier and failures of the product
began to surface in specific communities.

Generally, Polybutylene is now seen as a firstgeneration plastic water supply line that did not
stand up to all water quality conditions over
time.
Many class action lawsuits were launched against
Polybutylene manufacturers as replacement costs and
insurance claims were filed.
When improvements were needed by the manufacturers,
the solution was straightforward; design a more durable
plastic plumbing supply line product. Polyethylene Cross
Link (PEX) was developed and is still in use today. PEX has
several variations on the market. Most are white or
translucent white with copper crimp rings that have been darkened using an acid bath to differentiate the
connectors from the earlier, first-generation products. The insurance industry continues to protect itself
against water damage claims due to Polybutylene by increasing insurance policy deductibles or not
underwriting homes that contain Polybutylene. For more information, research Canadian Polybutylene
claims and settlements.
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Basements and Moisture
It wasn’t until the 1960s that house builders
started to install drain tile and damp proofing
on the exterior side of foundations in
Northern BC
Drain tile configuration and products have evolved over
the years to better protect homes from moisture
infiltration and settling issues
Drain tile is a term used to describe a foundation perimeter
drainage system. The early perimeter foundation drainage
systems consisted of clay tile formed in 12-inch segments
linked/placed together in a row at the base of the outside of
the exterior foundation wall and extended to a storm drain
pipe or suitable drainage area, such as a hillside or lower
ditch. Today black plastic Big O pipes and/or perforated PVC
pipes are used and often connected to a municipal storm
sewer.
Today most municipal residential applications call for a
separate drain system to be installed for rainwater from
gutters and downspouts due to problematic issues with
overloading during storm events.
Additional issues with older drain tile include silting out or
filling of the drain tile with fine sand or soil washed in with
groundwater. Drain tile can also fill up from debris washed in
from rain gutters, which stresses the importance of gutter
screens. Aggressive roots from willow trees and lilac bushes
can completely block drain tile, rendering the system useless,
which can put basements at risk of flooding.
If your home has an older perimeter drainage system, you may not
have any warning regarding blockages until there is sudden demand
on the drainage system from melting snow or a significant weather
event. When in doubt always error on the side of caution and
discharge water from downspouts to the yard at least 6 feet away from
the building.
Correcting surface drainage is also a key component to protecting
your basement from weather-related moisture. Filling low-lying areas
near the foundation with topsoil is important because it prevents a
funnel effect that brings the water to the building foundation. If
basement moisture infiltration persists, installing a sump pump can be
the best option before replacing the drain tile.
Replacing drain tile can be a challenge and quite expensive as
additions on homes, carports decks and other parts of the building
complicate the installation process. Some modern excavation
equipment is designed to excavate next to buildings.
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Crawlspace
Improvements
When you think of a crawlspace
many people think of an
unpleasant dark area filled with
cobwebs and moisture.
In reality, it doesn’t have to be like
that at all. Crawlspaces can be
bright, clean and functional.
Modern crawlspace design provides good
Courtesy of Carson Dunlop & Associates Ltd. © 2011 www.CarsonDunlop.com.
access, room for heating, plumbing and
electrical, service work, good perimeter insulation and better
storage. Two features that make a better designed
crawlspace are height and a concrete slab. Ease of access
makes a big difference in how functional or upgradeable the
crawlspace can be. In older crawlspaces, excavation work is
sometimes needed just to create access. In contrast, a
concrete slab installed on a plastic moisture barrier helps
create a dry accessible space.
When upgrading an older crawlspace area, first consider
surface drainage and downspouts around the perimeter of
the building. Preventing seasonal moisture from getting into
the crawlspace is the first step to controlling humidity and
improving indoor air quality in the home. Exposed dirt floors
in the crawlspace areas most often contain organic material
which is subject to decay and can cause musty smells in the
home. One recognized solution is to cover the exposed dirt
with heavy black plastic using a red vapor barrier tape to seal
the overlapping areas, interruptions and the perimeter.
When moisture is totally sealed out, perimeter ventilation is
not required, but in moist climates, I suggest that
summertime ventilation is a good idea to promote drying of
wood components. Otherwise, when heating equipment and
or heating ductwork are present it has a drying effect and crawlspace ventilation is not required. Natural
Resources Canada’s book “Keeping the Heat in” indicates that 1 square foot of ventilation is recommended
for every 500 square feet of crawlspace. This is a free publication and can be easily found and downloaded
with a web search. Note that cross-flow ventilation is more effective and is achieved by installing closable
exterior vents on opposite sides of the building.
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How to Identify Gas
Furnace Efficiency
Gas furnace efficiency can be rated as Low,
Medium and High
Each furnace type has identifiable features that you can
use to determine the approximate efficiency of the unit.

Low Efficiency

Mid Efficiency

Low Efficiency
Low efficiency furnaces have large metal exhaust pipes 5 or 6 inches in diameter
and an opening to allow in room air. Low efficiency gas furnaces often have a visible
pilot light or small flame in the burner area. These types of furnaces were installed
in the 70’s and early 80’s in this region.

Mid Efficiency

Mid Efficiency
Mid efficient gas furnaces are often smaller in size, often have open venting on the
front of the cabinet. Exhaust venting is typically 4 inches in diameter. Other features
are the draft induction fan (exhaust fan) and electronic ignition. (Spark ignition) These
types were installed in the 80’s and 90’s in this region.

High Efficiency
High efficiency gas furnaces have white PVC vent pipes and sometimes black ABS.
Drain lines are often present to carry condensate (condensation) to a nearby floor
drain. High-efficiency gas furnaces produce condensation in the exhaust and heating
system that drains into a small container with the pump
known as a condensate pump. The small pump enables the Draft induction fan & motor
collected moisture to be pumped up to a drain. Condensate
pumps are commonly set up on the floor next to the furnace.
These furnaces were first installed in the 90’s and are still in use
today.

High Efficiency
Condensate pump
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Hot Water Tanks
Not all domestic hot water tanks are
created equal. Water composition and
site conditions will ultimately determine
how long your water heater will last.
Hot water tanks come with a variety of interior
coatings to extend the life of the product and the
durability of the tank is reflected in the price of the
unit. Most large retail stores categorize tanks as
Good-Better-Best offering better warranties for the
best products. Old water tanks can leak without
warning, causing substantial water damage in many
cases. Many insurance underwriters now require
that water tanks be replaced when older than 10
years. This typically comes up when a new policy is
underwritten.
Site conditions and water quality can have an adverse effect on
water heaters. Heavy mineralization or sediments often found in well
water can build up in the tank causing inefficiency and failure. Always
install good filtration for well water and use water softeners. High
humidity often found in crawlspace areas can corrode the water tank,
causing unsafe conditions and premature failure. Controlling
humidity has other benefits as discussed in various information
sheets offered by your AmeriSpec inspector.
When buying a storage type hot water tank, there are four things to
consider: Quality, Size, Efficiency and Recovery Rate.

This may also take into account the many new hybrid choices that
are now on the market with heat pumps and solar panels. There are
basically three sizes for homes with one tank; regular, large and
extra-large. Tanks are often sized to the home and number of
bathrooms and large soaker tubs. This table is a general guideline. Fine-tuning your size choice can easily
be done online.

You can extend the life of your hot water tank by flushing away sediments every 6
months by connecting a garden hose to the drain valve on the bottom of the tank
Save energy by adjusting the temperature down to about 120 degrees or so that you can just keep your
hand under the flowing hot water alone. This also improves safety for children. Note that some dishwashers
require higher water temperatures to clean properly. Most new tank designs have improved insulation and
no longer require wrapping to save energy. Gas hot water tanks have a better recovery rate (heat up faster)
as the gas burner usually provides more energy to heat the water. Gas water heaters also require
maintenance (in some cases every six months) by removing scale or deposits from inside the burner
chamber. Thermocouples (pilot light assemblies) can also become corroded, requiring cleaning or
replacement.
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Modern Insulation Types
Insulation properties are directly related to the ability to trap
heat or resist heat loss; this measurement is known as Rvalue and becomes greater with the material thickness
The most common type of insulation used in Canada today are;
Fiberglass or is properly identified as glass wool. Glass wool is created from
melted silica sand, a recycled glass spun like cotton candy then configured to the
desired size and shape. This product comes in pink, yellow or white.
Cellulose is the second most common insulation used in Canada for new home
construction and energy retrofits. Cellulose insulation is a gray loose material and
is composed mainly of recycled newspaper and borates as a fire retardant.
Cellulose is typically denser than fiberglass insulation and generally has a slightly
higher R-value per inch of thickness.
Mineral fiber or mineral wool as it is correctly called is primarily made from slag,
a co-product of smelting metals such as nickel. The glass-like product is melted
and spun similar to glass wool. Typically, green or brown, it is denser than glass
wool.
Extruded polystyrene
or (XPS) is pink or blue and is sold as Styrofoam SM and other brand names. The
closed-cell product has excellent moisture-resistant properties but can be
damaged by UV exposure.
Spray urethane foam is a two-part mixture is applied onsite. The spray product
is a light cream color and darkens to orange with age. Urethane spray foam can
also be colored such as purple.
Polystyrene foam board or expanded polystyrene (EPS) is a white open-cell
foam that is used to make foundation formwork ICFs. (Insulated Concrete Forms) EPS should be protected
from moisture absorption and UV damage.
All foams are highly flammable and release toxic fumes when burned. Always
cover exposed foams in living areas with drywall or metal to prevent accidental
ignition.
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Log Homes
There are several aspects of a log
structure that need to be reviewed
when purchasing this type of home
Foundation, structural design, weatherproof
integrity, building envelope and overall
condition
A good quality log home can be the home you
have always dreamed of or it can be quite the
opposite; knowing what to look for is the key.
Foundation Most multi-level log home packages are heavy by design
and require a good quality concrete ring wall foundation. Concrete piers
or Sono-tube foundations are subject to independent movement and
settling and should be avoided.
Structural design log homes go through a drying and settling process
when constructed. Multi-level log homes typically have adjustable
supports in the central portion of the foundation to let the center of the
building down as the perimeter settles. These types of supports are also
installed where independent exterior supports are needed. As a general
rule at least two log rounds should be installed over openings in the
exterior walls, such as windows and doors.
Weatherproof integrity The log shell should be protected from the
water off the roof, roof valleys can concentrate water flow causing
splash-up moisture damage. Log ends are particularly vulnerable to
moisture damage and should be well protected. Rain gutters and
downspouts protect the investment and reduce maintenance.
Building envelope Log packages should be well sealed by design or by
using a latex chinking product often applied both inside and on the
exterior. Air leakage causes unsightly staining often seen around the
building perimeter. Refinishing can include sanding, sandblasting with
fine material or dry ice blasting to remove older finishes. Some paint-on
products such as urethane-based coatings provide and a very durable
waterproof protective membrane and come with a 10-year warranty
when correctly applied to the exterior. Moisture off the roof seems to be
the biggest challenge in Northwest BC due to the damp climate, for this
reason, complex metal roof designs can add additional issues regarding
splash up moisture onto the exposed wood features such as dormers.
Overall condition Crawlspace areas need to be closely reviewed for
moisture-related issues at the perimeter, particularly where decks are
attached. Vines and foliage should be removed if touching the building,
which promotes algae and insect activity. A well-designed log home
has proper water management, both off the roof and proper surface
drainage away from the building foundation.
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Buried Oil Tanks
When buying a home with a
possible buried oil tank,
information can be very limited.
This why consulting with senior
citizens in the neighborhood
can be your best information.
In many parts of Canada, oil heating was
widely used before natural gas became
available. When natural gas became
available, most communities switched
over from oil within a few years due to the
reduced heating cost and convenience.
This took place in the early 1970s in most
communities in Northwest BC.

Courtesy of Carson, Dunlop & Associates
Ltd., © 2011. www.CarsonDunlop.com.

Not all oil tanks were subterranean, often oil heating tanks were installed in
carports or on concrete pads near the building foundation. Oil tanks
installed in basements are rare and if present should be removed due to
long term exposure petroleum fumes in the building.
The best way to determine if a buried oil tank was present on the property
is by looking for evidence. Oil tanks are typically buried within 10 feet of a
home usually at the side or back of the building away from the driveway to
facilitate filling. Fill spouts and air vents attached to tanks were present
when the tank was in use and many have been removed, but the tank is
still present.
Inside the building copper ½ tubing installed in the concrete slab or wall
may be visible. The lines can be found in the furnace room area in a pair a supply and a return line. In my experience lines installed in the concrete
floor indicate a buried oil tank and oil lines in the basement ceiling typically
indicate an above ground oil storage tank.

Oil tanks that have leaked have been known to cause
significant environmental cleanup costs
In some cases, the house may have undergone considerable changes
leaving no signs of what type of heating was used before gas. Some homes
were heated with wood, coal or had electric heat. Old metal chimneys can
also be a tell-tale sign that oil heating was once present on the property.
Fortunately, northern British Columbia has not been impacted by
environmental legislation regarding buried oil tanks. Often, oil tanks are simply removed and disposed of
when discovered during a routine home inspection. When purchasing a home from the 1960s or earlier
consider consulting with the municipality regarding building permit records regarding buildings with
substantial changes.
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Vermiculite
Not all vermiculite will contain amphibole
asbestos fibers but laboratory testing is often
required for written confirmation for a
property sale
Vermiculite was marketed by several distribution companies
as a one-step do-it-yourself fire-resistant insulation.
Vermiculite was mined from the 1920s to about 1990 at the
Libby mine in Montana and was marketed as Zonolite. W.R.
Grace Company who still owns the mine has had one of the
longest-running bankruptcies in U.S. history due to class
action lawsuits. The Libby mine is estimated of producing up
to 90% of the vermiculite marketed in North America over the
life of the mine.
Apparently, the Libby Mine produced both asbestos and
vermiculite insulation products utilizing the mining
processing equipment to chop and bag the natural
minerals without cleaning the equipment between
product changes.
This is why Zonolite is considered an asbestoscontaminated product and why testing often shows only
trace amounts asbestos in the vermiculite.
Today we error on the side of caution and test the vermiculite
for the presents of asbestos and have the insulation
professionally removed when tests are positive. It is clear that
vermiculite poses a greater risk to tradespeople who enter
attic spaces and disturb the insulation. Although the risk to
homeowners is minimal if not negligible insurance companies
continue to flag vermiculite for removal due to removal costs
and potential health risks. Interestingly, the vermiculite
product is still in use today often seen in gas fireplaces as
decorative filler and is also found in potting soil.

Recommend consulting with an asbestos remedial contractor whenever
laboratory tests are positive
Sampling Procedure as per Pinchin Ltd. Mississauga Laboratory
1. The homeowner is advised to collect a minimum of three (3) separate samples of the vermiculite insulation. Multiple
sampling may identify conditions of mixed asbestos and non-asbestos vermiculite that a single sample would miss.
2. Collect one to two cups of insulation for each of the three (3) samples (each in its own bag) taken from the bottom half
of the insulation in the attic or from the bottom of the wall cavity (the fine asbestos tends to settle to the bottom).
3. Avoid creating and breathing any more dust than necessary during this collection and do not remain in the area longer
than necessary. The U.S. EPA and Health Canada recommend that you use a respirator to reduce the dust you
breathe during this collection. Try to avoid tracking the insulation or dust into the living space of the house. Place the
sample in a zip lock freezer bag and provide the following information on each bag or fastened to the bags: Name /
Address /Phone number
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Buying a Home
with a
Septic System
A proper septic tank review
can save costly repairs or
remediation in the future
Illustration Curtesy of Carson Dunlop Copy Write 2011 /Carson Dunlop.com

If you are purchasing a home with a septic system, there are a few simple facts that can save you costly
repairs or upgrades to the entire system. Have the septic tank pumped to determine the location, type,
size, configure and condition of the existing tank.
Location is typically 10 to 20 feet outside the building foundation, in
an accessible position in the yard, out of harm’s way, away from
driveways. A gravity-fed tank will be deeper in the ground, the further
it is away from the home.
Type Most existing tanks are concrete, for strength and durability, but
are now being phased out with lighter plastic tanks. Fiberglass tanks
have been known to break down and should be considered for
replacement.
Size Generally the larger the home, the larger the tank to accommodate the number of occupants in the
building and reduce pumping frequency. A small tank is 600 gallons / medium size tank is 900 to 1,000
gallons and a large tank is around 1,500 gallons. Knowing the size of your tank and the number of occupants
in your home determines how often your tank will have to be pumped or serviced.
Configuration is important so that you
understand the required maintenance of the
system. Some septic systems have pumps,
some premium systems have extra holding
tanks with course filters and exotic systems
have PH management requirements and
digestive capabilities. High-level alarms are
common on pumped systems and an
activated alarm can indicate a high level in
the pump chamber, due to a blockage or failed pump. Typically, it is necessary to pump out the entire system
to perform service work.
Condition Dip pipes prevent the floating scum layer from entering the septic field and should be verified as
“intact”. A missing dip pipe on the discharge end of the tank can be an indication of a blocked or restricted
field. Consider having your septic tank service person ensure that the solids or sludge from the tank, have
not overfilled the tank, causing potential blockage issues in the septic field.
When should your septic tank be pumped?
You never want your tank to be completely full as it reduces the tanks’ ability to retain the solids. A common
rule of thumb is that a septic tank should be pumped out when the scum and sludge layers equal or are
greater than 1/3 the liquid height. Generally, most homeowners pump septic tanks every 5 years when there
are two or more people in the home.
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Water Wells
There are two types of wells deep and shallow.
Deep wells often have considerations
regarding minerals and shallow wells should
have bacterial protection, both require proper
water filtration.
When purchasing a home with a domestic water well there are
several important things to you need to know including;
location, type, depth, pump information and well
sustainability

Courtesy of Carson, Dunlop & Associates Ltd. © 2011. www.CarsonDunlop.com.

Location Wells can be shared and maintained by other property
owners, obtain any legal documents regarding easement and
agreements ongoing maintenance costs when applicable. Wells
should be situated where surface drainage does not enter the well
and set back away from contamination such as penned areas for
livestock. Shallow wells need to be minimum of 100 feet away from
septic tanks and fields and deep wells need to be at least 50 feet
away.
Type Steel cased drilled well vs shallow machine dug wells. Drilled
wells can be very deep, generally the deeper the well the larger the
pump. Steel cased drilled wells are considered to be the best
configuration due to containment and serviceability. Shallow wells
often have jet pumps installed on or near the ground surface.
Shallow wells incorporating access and wood platforms should be
approached with extreme caution due to possible deterioration.
Shallow wells should not have treated lumber in or near the well.
Galvanized culvert material used as a well casing can cause longterm issues with rust and water quality.
Depth A very deep well can be drilled to 300 feet or more whereas
a shallow well can be 10 feet depending on the water source.
Shallow wells are often dug near a water source such streams or
lakes.
Pump Information Obtaining the pump location, size and age of
the pump as well as the installation company or service company
information can save future service work costs. How long the
pumps last is highly dependant on water quality and site
conditions. Most well pumps last 10 to 20 years.
Well Sustainability Some wells are artesian (overflowing) while
some are subject to limited quantities seasonally. The most
important information regarding your domestic water well is the
track record. Asking the question “has the well ever run out of
water?” With water wells, there is never a guarantee as seasonal
ground-water quantities are always changing and can be affected
by additional well drilling in the area.
37

Water Quality
Good Water quality is affordable and obtainable
for all private water systems
Water quality is a primary concern regarding private water sources.
One of the characteristics of water is its ability to absorb and carry
minerals and biological contamination. Good water quality ensures
long-term sustainability of the home and the occupants.
Generally, sub-surface water sources are considered safe and are
protected by overlaying soils and subsurface granular materials
which
can
provide
excellent filtration to keep
out contamination.
Well water is typically
tested for bacteria when
the house is sold, but
Health
Canada
recommends
testing
existing wells two to
three times per year or at
least during the spring
runoff as this is when
surface
contamination
would be most likely be
present. An additional
test for hardness is also
recommended to determine if a water softener is needed to prevent mineral buildup. Excessive Minerals
can reduce the serviceable life of hot water tanks and cause wear and cleaning issues with plumbing fixtures,
many plumbing contractors can test water hardness.
Surface water sources such as lakes and streams can have bacteria and all domestic water derived from
these sources should have bacterial protection such as UV/ ultraviolet purification. Shocking a well with
bleach is required when the well tests positive for bacteria. Installing an Ultraviolet antibacterial light is
considered the simplest and most affordable antibacterial protection, other systems are available such as
chlorine injection which require ongoing maintenance. All private water systems require some form of
water filtration. Typically, a 3-micron cartridge filter and a carbon filter are recommended for best results.
The quality of potable water (drinking water) can be improved using reverse osmosis or using a water
distiller. For excellent water quality information visit Health Canada at the site below or search water well
quality.http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/well-puitseng.php
Northern Labs in Prince Rupert www.norlabsltd.com/drinking-water
Offers three basic testing packages for drinking water:
• Bacteriology test for total coliforms and E. coli
• Metals scan
• Full drinking water package
The full drinking water package covers a wide variety of analyses that affect the potability of water, including bacteriological
and metals tests, pH, conductivity, colour, turbidity, total dissolved solids, alkalinity, chloride, fluoride, sulphate, nitrate, and
nitrite. This full water package is always recommended for potability. (Drinking water)
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WETT and Wood Burning
Fireplace Inserts
Wood burning fireplace inserts are installed inside
masonry fireplaces and must have a stainlesssteel liner and a manufactures label to pass a
Wett inspection
What is a WETT inspection?
Wood Energy Technical Training is a training
standard for inspectors, wood stove installers
and chimney sweeps. (chimney cleaners) The
WETT inspection process is a confirmation or
verification that the wood burning appliance and venting (chimney
pipes) are installed correctly or to the manufacture’s specifications.
The misconception is that the WETT inspection process is a
certification when it is not. Wood burning appliances do go through
a certification process complete by a testing laboratory such
as Warnock Hersey (Now Intertek) or Omni Testing
Laboratories. The testing certification process results in a
number and label which is attached to each appliance.
Fireplace inserts have undergone many design
Omni Testing Laboratory
improvements over the last few decades to improve safety,
functionality and efficiency. Essentially these wood burning units are an air-tight
wood stove designed to be installed inside a masonry fireplace. One variation of this design is a hearthmounted stove that actually sits in front of the fireplace opening. There have been countless conventional
fireplace “accessories” that were designed to make
fireplaces more efficient, but nothing replaces a modern
good quality air-tight wood burning insert regarding
durability. All wood burning inserts must be properly
installed as per manufactures specifications.
This includes floor spark protection for combustible
finishes, which typically extends out 20 inches due to
elevated hearths.
Other installation requirements stated on the
Certification Label
manufacturers label include clearances to sidewalls,
mantel and facing material on the fireplace. Inserts that do not have a legible manufactures certification label
are not passed in the Wett inspection process and generally not underwritten by insurance companies.
Fireplace stainless steel liners are mandatory because inserts without chimney liners allow for creosote
deposits to build up behind and on top of the insert causing a serious fire hazard. Stainless steel liners also
improve draw or negative pressure inside the chimney reducing deposits. When purchasing a wood burning
fireplace insert consider a unit with a catalytic combustor which can save 20% on firewood consumption and
significantly reduce chimney deposits. Wood burning fireplace inserts require a professional installer due to
challenges and equipment needed to install the stainless-steel liner.
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“Canada's leading Home Inspection Company”

Terry Fulljames: Journeyman Carpenter,
Natural Resources Canada Energy Advisor,
Home Builder, Certified Inspector, additional
training certification includes Indoor Air
Quality, Mold, Asbestos, WETT and Radon.
A long-term Smithers resident since the late eighties,
Terry worked for several construction companies,
attained his Interprovincial Journeyman Carpentry Red
Seal in the Smithers area, starting Fulljames General
Contracting Limited in 1995.
Renovating and
constructing many homes in the area until purchasing
the AmeriSpec Inspection franchise in 2004 DBA
AmeriSpec Northern BC. Terry was raised in the Prince George area, with a father and three brothers, all Journeyman
Carpenters. Terry and Kim have raised two wonderful ambitious boys, Brayden and Riley. Both boys have achieved
Journeyman status by the age of 21. Riley is a Journeyman Electrician in Kitimat and Brayden is a self-employed
Journeyman Heavy-Duty Mechanic with a service truck, based out of Telkwa.
Terry and his wife/business partner, Kim have built up the business to service the areas from Prince Rupert to 100Mile House and up to Fort St John.
AmeriSpec Northern BC has received two International presidential achievement awards for growth and customer
service excellence.
Terry has been inspecting homes since the year 2000 and has conducted over 7000 inspections.
AmeriSpec Northern BC has brought over 8 million government dollars into the Northwest for Home Energy
improvements for homeowners from 2004 to 2012.

Website; http://homeinspectionterrace.com/
Terry's A to Z Building Insight Information Sheets
https://wordpress.com/page/terryfulljames.ca/293
Terry's videos and morehttps://terryfulljames.ca/

Terry has published 7 books, 6 are inspection industry related and one personal dedicated to his sons, under the
pen name Terran James. This name is a shortened version of Terrance Fulljames.
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Breathe Easier with PeroxiClean
We'll handle your attic or crawlspace mold & spore removal, as well as provide indoor air quality
assessments & treatments

For more information about our company online; https://peroxiclean.com/
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Free Helpful Information online (no strings attached)
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Free Copy
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