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MONTHLY MEETINGS – Details & Info
CAHI’s regular monthly meetings are held at the Best Western located at  

201 Washington Ave (RT 5), North Haven. Meetings are also broadcast via Zoom. 
Meetings are still free to members but RESERVATIONS are a MUST.  

Reservations can be made at our CAHI website.
Most meetings are on the fourth Wednesday of the month from 7-9pm. Guests 

are always welcome! Guests may attend 2 free monthly meetings to experience 
our presentations, meet our members, and receive a CE attendance certificate.

Joining CAHI may be done at anytime of the year through our Membership Page.

April 2022 Volume 15, Issue 04

Meeting Dates!

April 27th

Henry Boyd from Artesian Well  
talking about Well Drilling and 

Well Problems

•••••••••••••••••••••••••••

May 25th

TBD

Presidents Corner
 The chicken or the egg? What came first? The question of all ques-
tions. In today’s stagnant real estate market, we have a similar conun-
drum. There is low inventory. Nothing for buyers to look at if they have 
seen everything. Realtors are begging on social media platforms for 
people to list their home, make $30K over asking price. But I do not 
want to sell my house, even for $30K more than asking price because 
then I am out there in the treeless forest. So how do we break this 
cycle? Raise interest rates. There will first be a rush to buy and maybe 
to sell. This will lower prices and perhaps start to level the market out. 
What do I know, I’m just a home inspector!

The rescheduled law seminar was again well attended. The presen-
tation went over the usual items and also addressed two new topics, 
the new smoke detector law and walk and talks. The home inspection 
profession, ever evolving like climate change, may be moving to a 
new era. If walk and talks become the norm it will change the whole 
trajectory of real estate. Depending upon how one charges, how much 
time is spent at the inspection, and how you limit your liability without 
a report, this will be a game changer for our profession. Yes, people 
are waving home inspections. They did not wake up one morning 
and decide that. This is agent driven. The original premise of the walk 
through was to be short and sweet, down and nasty…and oh yeah, 
CHEAP! Ok, so what about water testing, radon testing, termites. And 
don’t forget, no report, no licensing required. ANYBODY CAN DO IT! 
Now you have to get two jobs to equal the price of one. All this in a 
market with low inventory. It can’t be good for our profession. Definitely 

Continued on pg 2
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not good for the consumer. Very good for the Realtor as it skips the dreaded home inspection part of the 
process. And if some how the walk and take becomes the norm and the market changes, will we be able 
to go back to REAL home inspections. 

As for the smoke detector law. The language to be added to our standards regarding the detector law 
is in the process of being written. However, attorney Brad feels that we should be implementing the law 
now since it has been approved and is, in fact, law. Larry Willette, licensing board chairman who was in 
attendance said he will check with the DCP. For now, without further direction form the DCP, I suggest 
following the standards as written. 

My final thoughts for this month are more along the mental health lines. We have pushed through two 
years of a pandemic that changed our life style tremendously. As the virus subsides and we began to 
see some sense of getting back to “normal” we are now experiencing the fallout from the pandemic. 
Supply chain problems, rising gas prices, food prices through the roof, labor shortages, and now the 
invasion of Ukraine that has affected the world. That’s a lot for our brains to process. I am hoping that ev-
eryone can take advantage of the little things in life to clear their minds and maintain an even keel. Enjoy 
the moments of spring as things come alive again. If you have to blow off some steam, do it in a positive 
way!

Stan

     “Even if I knew that tomorrow the world would go to pieces, I would still plant my apple tree.”

     ― Martin Luther

Presidents Message Continued:
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CAHI Assembled in Large Numbers

Sign In for Members and Potential Members
Secretary Jim Enowitch Posted email CEU 
Certificates in Real Time

Law Seminar 2022
Conducted on 23 March at Best Western, North Haven
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Presenters Covered Contracts  
and Litigation Between Answering  
Questions

Buffet was Served and  
Prizes were Won
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Test Question:  
Who are the three members standing, and did 
they ever move from this location?



Connecticut Association of Home Inspectors, Inc (CAHI) - www.ctinspectors.com Page 6

How to Show Up When Someone 
Searches Google for a Home 

Inspector
by Ian Robertson, Inspector Toolbelt

 

SEO for Home Inspectors – Why Necessary?
Anyone who has their own website probably has a general 
idea of what SEO (search engine optimization) is. In fact, 
it’s quite likely that you have received several calls, emails, 
or comments on your website from people promising to 
improve your SEO beyond your wildest dreams. You prob-
ably realize such promises are mostly empty talk, but with 
the amount of confusion there is about SEO and how to 
improve it, such scams are often successful.

Search engine optimization basically means giving your website the best chance possible of being 
found by people searching for your services—i.e., home inspections in your area.

Do you and your business really need to worry about SEO? The short answer is yes, you do! How 
easily people find you, and how good you look online directly affects your business. One simple way 
to find out how you rank is to Google your own business by searching for “Home inspectors near 
me” or “Home inspectors in (the town where you operate).” If your business doesn’t show up on the 
first couple of pages, a potential client is not very likely to find you.

What a search engine looks for is a webpage that best answers the question that was posed—in this 
case, a home inspector in the area. If your SEO is done right, your page should fulfill the need of the 
person doing the search. When it comes to SEO though, it is important that your company profile be 
widely accessible and consistent. SEO done poorly could end up being worse than having none at 
all. Here’s how SEO for a home inspector can be done right.

Look Through the Eyes of a Client
Let’s say you were doing a hypothetical search for car 
mechanics nearby, you wouldn’t want to see results for 
those in the next state, right? You also expect to find some 
contact information listed right there for you to use. Maybe 
even some ratings to help you see how good they are. 
Google uses the information to best match the search along 
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with the website’s overall reputation over the years. In most cases, the person doing the search will 
find what they are looking for on the first page and then stop looking. Google also pays attention 
to whether or not a person clicks on the results provided, whether they come back to search again 
after they go to a site, and other online behavior to help determine the quality of the search results.

One way for you to ensure your SEO improves is by offering people what they want—specifically. 
While you might think it is better to show up in every search a person does for a home inspector, this 
might mean people will find you but leave your website right away if you are not in their area, say. 
Instead of helping your SEO, this is going to hurt it.

One important update that you should do to your online presence, as soon as possible, is to go to 
Google My Business, and start an account if you don’t have one, and populate it with as much data 
as you can. Your Google Business Page is almost as important as your website when it comes to 
SEO. This is what people will see when they do a quick search. So having accurate and complete 
data available will give them a good idea of what your business does at just a glance. Add some 
reviews and you are off to a good start. While you might think having a few negative reviews, sprin-
kled along with the good ones, is a worst-case scenario for your business, it is even worse if there 
are no reviews at all.

It’s a good idea to be aware of what a prospective client will see when they visit your website. Is it 
easy for them to schedule an appointment? The majority of the visitors on your website are going 
to want an option to schedule online. Our free scheduler can make it much easier for you to convert 
website visitors to home inspection clients.

A Good Website Helps SEO
At our last check, there were over one billion websites on the Internet! If you want a client to find 
your specific site, it is important that your SEO is on par. Internet search engines look for very spe-
cific data when they are scouring sites for relevant results to answer the question asked. Something 
that helps is if the data you provide can be verified from other sources, also known as citations. 
These are online profiles that can be created by you or by someone you have hired to do your SEO. 
Consistency is key when it comes to citations. If you have your address spelled slightly differently on 
each profile, or if you have a different phone number that pops up every now and then, this can hurt 
you.

Another beneficial aspect of your website is its longevity. This is one reason why SEO is a long-term 
game. A newly created website just doesn’t carry as much weight with the search engines as one 
that has been established for a long time. While some might feel like they should “start over from 
scratch” at some point, this will set them back further in the SEO game. It’s better to use the same 
website domain name when freshening it up. In other words, if you want a new website—great! Just 
keep the old domain name. Having fresh content added to your website regularly (like a blog) will 
help your reputation with search engines as well, but only if it is original content, not some article you 
copied from another website. Copied content will seriously hurt your SEO.

The design of your website will need to serve two different types of visitors, human and search 
engines. While it is important to have a beautiful and responsive site to present to anyone who 
comes to visit, a search engine looks for different things. Responsiveness is beneficial both when it 



Connecticut Association of Home Inspectors, Inc (CAHI) - www.ctinspectors.com Page 8

comes to the user experience as well as how a search engine would rate it, but it is far from the only 
thing. Every single object you add to a website can have metadata that a search engine will find and 
use. So optimize for both search engines and people—because they both matter.

When Visitors Are Using a Cellphone
It is vitally important to know what devices your visitors use when they come to your website. I’m 
sure you have seen websites that are made only for a desktop experience. When you open them up 
on a smaller screen, such as a phone, nothing fits and you have to scroll left and right and up and 
down just to find what you need. On top of that, they might have a lot of videos and high-resolution 
pictures that make the site slow to load on mobile networks. This will not only make prospective 
clients turn away, but it is also going to affect how you rank for a search engine.

Modern websites are made to be flexible enough to work on any type of device. The experience 
should be similar across them all, and a competent website developer knows how to make this 
happen. Google has also switched to mobile-first indexing, which means they take your mobile site 
into account first and foremost.

If you are interested in using Inspector Toolbelt to create a professional website, you can learn more 
about our home inspection website design services.

SEO is SLOW—Patience Pays Off
One of the common questions we get when someone is looking for a company to optimize their SEO 
is: “How soon will I be the top search result for my area?” Unfortunately, that is a question that we 
can’t answer, and anyone who predicts amazingly quick results is most likely trying to deceive you. 
Rising in the ranks takes time, and especially so if you are in a large market with a lot of competition. 
A good gauge is to Google the term that you are going to be competing for. For example, a search 
for “Home inspector in Chicago Illinois” will tell you that there are 37 million plus results. Of course, 
you’re not going to be competing with all of those, but a search for “Home inspector in Tuscola 
Illinois” only gives you about 125,000. You can see what a difference the market will make when it 
comes to the SEO challenge.
 
Being patient pays off. Having someone in your corner who has experience with SEO is going to 
help your rating to move up as quickly as possible, but it is important not to expect miracles—that 
will only lead to disappointment and frustration.

Having a lot of people leave good reviews will help boost your results, so besides all the work that is 
done on your website and SEO, being good at your job will pay off as well.

Conclusion
SEO done expertly can make you stand out from the pack. This is especially important when you 
have a lot of competition in the area. In today’s world, most people are finding the services they 
need using a search engine. This highlights the need to make sure your business pops up on top of 
the list when someone is looking for what you provide.
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Successful SEO is both a long-term endeavor and a multi-channeled approach, so if you are plan-
ning on doing it for yourself, you should be aware of what can help and hurt your SEO. If you decide 
to hire someone to do it for you, doing your research first is very important. While a good company 
can have a great impact, a bad company can actually do damage to your chances of being found in 
a search.

When you have a website created by the team at Inspector Toolbelt, you will be all set for success 
since we use all the tools necessary to create a website that works for you!

About the Author

Ian Robertson is a veteran home inspector, owner of three inspection companies, owner of Full 
View Home Inspector Marketing, and one of the founders of Inspector Toolbelt. Inspector Toolbelt is 
simple administrative and scheduling software for home inspectors that makes running your inspec-
tion business easy and automated.
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QWe are refinishing  
a basement in a cold 
climate. The existing 

block foundation has 
no insulation, so we are 
proposing to build a 2x6 wall 
and insulate with fiberglass 
batts. Where should the poly 
vapor barrier be placed—
behind the drywall or 
against the foundation? 

A Clayton DeKorne, editor of JLC, responds: You 
shouldn’t install any polyethylene at all. 
Moisture is likely coming from both the ex-

terior and the interior, and it will condense on the 
poly no matter where it is placed. 

I would also avoid using fiberglass insulation in 
a basement, as it will become a sopping mess if the 
basement ever floods (either from an exterior source 
of water, such as heavy rainfall, or an interior source, 
like a burst pipe or leaking water heater). Instead, 
consider insulating the inside of the foundation 
with rigid foam board or closed-cell spray foam and 
building an uninsulated 2x4 wall. You will likely save 
a little money using 2x4s and will have an open cavity 
for any wiring or plumbing that runs in the walls. 

The amount of insulation is critical and depends 
on the climate zone. For climate zones 5 to 8, you need 
at least R-15, such as 3 inches of extruded polystyrene 
(XPS) or a little more than 2 inches of closed-cell foam. 
This R-value is consistent with the 2012 through 2021 
versions of the International Residential Code. 

Code does allow you to install R-19 cavity insu-
lation in a basement wall without any continuous 
insulation, but I think it’s a mistake to add cavity in-
sulation alone without some condensation control. 
You need to keep condensation from forming on a cool 
wall surface by keeping that surface warm (above the 
dew point temperature), and I know of no other ma-
terial better suited for this than plastic insulation. 
Rigid and closed-cell foam are Class 1 vapor retarders 
and provide insulating value, making them ideal 
choices at the correct thicknesses. This is one place 
where the extra cost returns value—by the reducing 
risk of a mold lawsuit. 

Q & AJLCONLINE.COM

I do recognize that foam insulation of any type is 
more expensive than fiberglass and this creates an in-
centive to use less foam by filling the cavity wall with 
batt insulation. You can do this, but you need to be 
careful to use enough foam. Something like fan-fold 
foam will not do it. You need enough insulating val-
ue to keep the surfaces sufficiently warm to prevent 
them from becoming condensing surfaces. 

The safe answer in climate zone 5 is to use at least 
R-5 continuous insulation (for example, 1-inch XPS) 
with a 2x4 wall filled with R-13 batt insulation. In cli-
mate zone 6, you should bump up to R-7.5 (for example, 
1 1/2 inches of XPS) with R-13 in a 2x4 wall. Table 702.7.1 
in Chapter 7 of the IRC provides better guidance on 
this than the insulation requirements of Chapter 11. 
Condensation control requires the right proportion of 
air-permeable cavity insulation to air-impermeable 
“ci” (continuous insulation), and because basements 
tend to be moist places, I think the 2021 IRC errs in its 
basement insulation requirements. That version, for 
the first time, provides split cavity-insulation and ci 
values; for all cold climate zones, 5 to 8, it requires 13+5. 
But in climates zones 6 to 8, 13+5 is risky, especially for 
the above-grade portions of a basement wall. If you are 
thinking to go above code on the insulation of a fin-
ished basement by installing a 2x6 interior wall with 
R-19 cavity insulation, follow Chapter 7. Namely, add 
more air-impermeable continuous insulation—R-7.5 in 
climate zone 5 or R-11.25 (3 inches of XPS, in practical 
terms) in climate zone 6. This added R-value for the 
foam layer is keeping that surface above the dew point 
so you don’t have liquid water forming in the wall.

With any old foundation wall that has not been at 
least damp-proofed on the outside, it’s a good idea to 
install a waterproof coating, such as Sto Watertight 
Coat (stocorp.com) or Drylok Masonry Waterproofer 
(drylok.com) before installing the foam. This provides 
more robust vapor control. But such a coating, while 
called “waterproofing,” will not be a total solution if 
the site is not well graded and you have roof runoff 
draining into the basement or have high water ta-
bles—conditions that show visible signs of periodic 
wetting on the basement walls and slab. If any of 
these conditions are present, you need to do more 
than just coat the walls; you should also install an 
interior drainage system that includes a perforated 
drain pipe buried in gravel along the basement pe-
rimeter. The pipe must drain outside to daylight or 
to a sump pump. For more on this fix, see “Foolproof 
Cure for Wet Basements,” Dec/05. 
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What Does the FAA Consider as 
Commercial Drone Use?

By Pilot Institute
April 19, 2020

 

Since 2016, the FAA has established and imple-
mented laws regulating the use of drones for 
commercial purposes. The primary driving force 
for such a move was safety. With the increasing 
number of drones flying around in national air-
space, the FAA deemed this necessary to impose 
certain flight restrictions and to document drone 
pilots for accountability.

Right now, the FAA’s certification requirements 
apply only to drone pilots who wish to fly their 
drones commercially. However, how does one 
determine what is or is not considered commercial drone use? The answer to this question doesn’t 
seem clear cut, so let’s do a deep dive into the various uses of drones that the FAA considers as 
commercial.

What are the requirements for commercial drone operations?
Before we get into what constitutes commercial drone use, let’s take a look at why making such a 
distinction is important. The rules for recreational and commercial are actually very similar to each 
other but being able to practice commercial drone operations legally requires a very important piece 
of paper.

The Part 107 remote pilot certificate is only granted to drone pilots who have passed a knowledge 
test that touches on various topics related to aviation. This is the FAA’s way to ensure that all com-
mercial drone pilots are aware of safety-related restrictions on drone flight.

In addition to having to earn a “drone license,” commercial drone pilots are also required to a 
few other rules that don’t apply to those who only wish to fly for fun. These include reporting any 
drone-related accidents to the FAA, doing a pre-flight inspection, and maintaining a drone flight 
logbook. This is quite a bit of work that you will ideally only undertake if absolutely unnecessary.

https://pilotinstitute.com/commercial-drone-use/
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What activities are considered commercial drone use?
Activities for which you receive direct financial compensation
This is the category of commercial drone use that’s easiest 
to identify: drone-based services or products derived from 
drone operations from which you are directly compensated 
with cash. A basic example of this is the use of drones to 
shoot photos and videos for events such as weddings. Film-
makers may also hire drone pilots to capture a few minutes of 
aerial videos which they can edit into their films.
More technical uses of drones also fall under this category. 
You may be hired by a construction firm to fly over a future 
project site to capture images that will be used to generate 
a topography model of the area. A manufacturing facility may hire your services to conduct a drone 
inspection of their equipment as part of their regular maintenance plan. For both examples, the 
respective companies that hire you will likely grant financial remuneration.
Earning money from any products derived from your drone operations also constitutes it as commer-
cial drone use. For instance, some drone photographers shoot aerial photos in famous tourist spots 
and sell them online as stock photos. Uploading aerial videos on your YouTube channel and having 
them monetized according to views will also be considered commercial use. Aside from photos and 
videos, this also includes any data collected via drones such as point data gathered via an aerial 
photogrammetry or LiDAR survey.

Drones used to aid day-to-day business operations
The use of drones for these activities may not result in direct financial compensation. Instead, this 
category includes the use of drones to aid or enhance the day-to-day operations of a business.
Due to the speed at which drones can reach seemingly inaccessible areas, they are often used as 
surveillance tools for large tracts of land. This can be done in farms, manufacturing facilities, or con-
struction sites. Law enforcement agencies have even taken to using drones equipped with a thermal 
scanner to survey potential crime scenes before officers are allowed to enter.
One of the more noble applications of drones is in the field of search and rescue. There have already 
been a lot of success stories of search and rescue operations greatly facilitated by drones, mostly 
through the use of thermal cameras. Since drones in these circumstances are used to aid rescue 
teams, it also falls under the category of commercial use.
In-person drone schools often have several modules involving hands-on drone flight training. Drones 
used for this purpose advance the drone training business in question, allowing them to enhance 
their curriculum and attracting more students. The potential additional business generated by the 
use of the drones undoubtedly casts it as an example of commercial use.
Crop management is a relatively uncommon field of drone applications. Using a multispectral sensor, 
a drone can do quick surveys of farmlands while capturing near-infrared energy data. This data is 
then analyzed to infer critical indicators of crop health. This helps farmers identify problem areas, as 
well as allocate their resources optimally. This falls under commercial use as the data collected by 
the drone directly aids the management of crops, thus influencing the quality of the harvest.



Connecticut Association of Home Inspectors, Inc (CAHI) - www.ctinspectors.com Page 13

Drone delivery is a concept that remains in the conceptual phase, but it will certainly be considered 
an instance of commercial use should it become standard practice. Drones are expected to take the 
place of delivery personnel and vans and will greatly enhance the delivery capacity and speed of 
retailers like Amazon.
Among other ideas for the future applications of drone technology is the use of drones to do actual 
construction work. A proof of concept of this idea was done by a group of researchers who used a 
drone to construct a hanging bridge. By flying back and forth between two pre-constructed support 
structures, the drone was able to create a rudimentary hanging bridge using a piece of rope.  This 
was only done on a room-scale structure, but the potential is being explored. It will be another notch 
in the list of commercial applications of drones if it proves successful.

Drone use for advertisement
Aerial photos and videos have become more common in the last couple of years but still, they 
haven’t lost their ‘wow’ factor. This has made them very attractive for print publishers, website 
designers, tourism hubs, or real estate agents.  Although not part of their day-to-day operations, the 
use of drone-shot images and videos to advance these businesses through advertisement is still 
considered commercial use.
In some cases, the use of aerial images and videos to advance a business may not result in any 
compensation at all. This could certainly be the case if you own the business in question. However, 
the assumption is that you are attracting more customers to your business by virtue of displaying 
images and videos that you shot using a drone.
An aerial image used in a publication can be considered proof of commercial operations, even if no 
payment for the image was given. This is something that drone pilots need to be very careful with, 
especially if they are offering drone services as a favor. The justification is that there’s still some 
business to be made from any publication, one way or another, which has been aided by the use of 
an aerial image shot using a drone.

A word on intent
There have already been a lot of stories of drone pilots who uploaded aerial videos or maintained an 
online portfolio of their aerial shots who have been asked to take them down by the FAA. No matter 
the circumstance, this will always be a disturbing and stressful experience. How can you avoid 
getting into such a scenario?
One thing to keep in mind is the concept of intent. According to the FAA, the intent of the drone 
operations must be established at the time of the flight. This means that you need to decide whether 
you are going to fly under recreational or commercial rules even before your drone takes off. This 
goes doubly important for Part 107-licensed drone pilots, as they are free to switch between recre-
ational and commercial drone rules as necessary.
With this definition of intent in mind, you should not find yourself in a situation where you are com-
pelled to sell aerial photos that you took under recreational rules. For instance, aerial shots taken 
at night are particularly problematic because commercial drone flight is normally only allowed in 
daylight or twilight. This means that you can only sell an aerial photo or video if you have secured the 
requisite waiver. In this case, the mere presence of the waiver already established intent.
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Final thoughts
Commercial drone use is a relatively new frontier in how many long-established businesses work. 
Through the use of drones, processes are optimized, data is collected faster, and people are not 
exposed to unnecessary hazards. In the coming years, we can fully expect to see more and more 
applications of drone technology in several commercial and industrial settings.

Along with the benefits of commercial use are a few responsibilities. The FAA has outlined these 
responsibilities in the form of the Part 107 rules. There are a lot of these rules to follow, including the 
requirement to get a remote pilot certificate, but these have been established to maintain the safety 
of national airspace.

®

What You and Your Customer Should 
Know About Drone Regulations

Member and drone pilot Jeffrey Poynton has provided a PDF article titled “What 
You and Your Customer Should Know About Drone Regulations” for inclusion in 
the newsletter. To access and read this article click HERE.

Thanks to Jeffrey for the contribution.

https://pilotinstitute.com/
file:/Users/RudMini/Desktop/CAHI%20Files/2022%2004-CAHI%20News-April/Drones/Lesson%209:%20What%20You%20and%20Your%20Customer%20Should%20Know%20About%20Drone%20Regulations.pdf
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QDuring winter, why do 
hot-water pipes freeze and 
burst more frequently than 

cold-water pipes?

A Foster Lyons, an engineer and building-science 
consultant, responds: The short answer is be-
cause hot-water pipes aren’t attached to toilets, 

which help reduce the number of burst cold-water pipes. 
Here’s why. 

Water expands when it freezes, increasing in volume 
about 9% from its liquid state. That’s why ice floats—it’s less 
dense than liquid water. This increase in volume is the prox-
imal cause of ruptured water pipes when they freeze but 
probably not for the reason you think. Expanding ice doesn’t 
push against the pipe walls to cause the rupture; instead, 
it’s high-pressure liquid water that does the damage.

Pipes that freeze are cooled from the outside in. The 
warmest location is always the liquid in the center of the 
pipe. As temperatures drop below freezing, the water starts 
freezing on the inner surface of the pipe in a slow process 
that allows plenty of time for liquid water molecules to get 
out of the way as their neighboring, recently frozen, solid 
molecules rearrange themselves into that 9% larger arrange-
ment. This freezing progresses from the area near the pipe 
wall toward the center of the pipe—the opposite of tree ring 
growth but similar to plaque building up in our arteries.

If there are nearby nonfrozen areas, the last drops of 
liquid in the center are pushed to liquid areas on either side 
of the frozen area. When the pipe is frozen through and 
through, the pressure on the pipe walls exactly matches 
the pressure of the surrounding liquid outside the frozen 
zone. The water that is finally pushed out of the middle goes 

As water freezes in a water 
pipe and turns to ice, it 
expands and pressurizes 
the liquid water remaining 
in the pipe. Because water 
is difficult to compress, the 
pipe will burst if there is no 
other means for relieving the 
increased pressure.

Q & AJLCONLINE.COM
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toward either the water source (like the water main in the 
street or the hot-water heater) or the plumbing fixtures at 
the end of the line (like a sink or toilet). 

The relocated water that goes toward the source doesn’t 
cause much trouble. Usually there are plenty of places to 
relieve that pressure—a huge volume of water in a munici-
pal system, a hot-water tank, or a well-system storage tank, 
for example. It’s the relocated water that is pushed toward 
the end of the line that causes problems, and here is where 
bursts happen.

In a hot-water line, that relocated water has no place to 
go. At the end of every line is a valve, and—assuming you’re 
not running the tap continuously—those valves are shut. 
Basically, as ice freezes in hot-water pipes, it pushes liquid 
water up against a dead end. 

It is difficult to compress water. A 1-atmosphere increase 
in pressure results in only a 0.005% reduction in volume. 
Considered in reverse, the pressure skyrockets if you cram 
even the tiniest fraction of additional water into the same 
volume. That’s what happens in those hot-water lines. 

For a long time, scientists couldn’t figure out how to 
build anything strong enough to measure the pressures 
that are generated by the expansion of a freezing water–ice 
mixture. They tried thick, brass containers and even can-
nons and artillery shells, but nothing could hold back the 
pressure generated by expanding ice, and, every so often, 
they accidentally blew up their concoctions and launched 
projectiles hundreds of feet. In comparison, the walls of 
copper pipe are about the strength of tissue paper as far as 
ice expansion is concerned. 

Freezing ice can exert pressures up to 43,511.31 pounds 
of force per square inch (psi). Domestic water pipes are 
designed to withstand about 1,500 psi (3/4-inch drawn cop-
per)—depending on pipe size and manufacturing process—
which is not even a road bump when you’re on your way 
to 43,000 psi. Freezing water generates the sort of pressure 
that breaks mountains in half and is a death sentence for 
copper pipes that get caught between an ice blockage and 
a closed valve. 

On the other hand, cold-water pipes have a relief valve—
toilets. That’s because toilets have a float valve—more 
properly called a ballcock—that is operated by pressure 
differences across the valve. When pressure builds up, the 
valve opens and releases some of the fluid, and the pressure 
is reduced. In toilets, this release pressure is controlled by 
the position of the air bladder. When the supply water pres-
sure builds up in a cold-water pipe feeding a toilet, it pushes 
the air bladder down into the tank water and that allows 
just a little bit of water to pass through the valve, thereby 
releasing the supply pressure. 
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As water continues to freeze along the length of the cold-water 
line toward the toilet, it keeps pushing liquid water through the 
float valve and the pressure never builds up in that supply line. It 
freezes, but never bursts, because the pressure in the line never ex-
ceeds the pressure setting of the float valve.

Of course, if there are two frozen locations in a cold-water line, 
the volume between those locations has nowhere to release its pres-
sure, and the pipe will burst. That happens plenty. The same is true 
for hot-water lines.

Another interesting thing with freezing water: The water in the 
hot-water lines freezes faster. This is insanely counterintuitive but 
true. You can easily demonstrate this by pouring two equal cups of 
water, heating one of them up, and putting both cups into the freez-
er. Nine times out of 10, the heated cup will freeze first. This unsolved 
mystery of science is called the Mpemba effect, and nobody can fully 
explain (with proof) why it happens. 

Water pipes burst in the same way as overcooked sausage—al-
ways along their length, not at their ends. Like the filling inside a 
sausage skin, water inside a copper pipe can cause only two stresses 
on the enclosure material: axial (which tends to change the length 
of a body) and tangential (where the direction of the deforming force 
is parallel to the cross-sectional area). 

Tangential stress caused by internal pressure in a water pipe 
acts perpendicular to axial stress and tends to separate a 
pipe wall in a line parallel to the pipe’s center line.  

When you work through the math, you find that the axial stress 
is always half the tangential stress for any given internal fluid pres-
sure. So, the sausage and the water pipe always burst along their 
length because that’s where the greater stress exists. 

About the Author
Foster Lyons
Foster Lyons is an engineer and building-science consultant 
based in Trumbull, Conn. You can subscribe to his weekly news-
letter, called Building Science Sunday, by following this link.

https://fosterlyons.com/journal/
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CPSC Recalls

Olight Ecommerce Technology Recalls Flashlights Due to Burn Hazard
Hazard:
The flashlights can be turned on inadvertently and overheat while stored in the 
holster or a consumer’s pocket, posing a burn hazard to consumers.
Remedy:
Consumers should immediately stop using the recalled flashlights and contact 
Olight for a full refund in the form of a store credit or for a free replacement flash-
light. The firm is reaching out to all known purchasers directly.
Units:
About 215,100 
Consumer Contact:
Website: https://www.olightstore.com/article.html?id=1498597352846782467
E-mail: cs@olightstore.com
Phone: (888) 889-6870
MARCH 09, 2022

Danby Products Recalls Free-Standing and Slide-in Electric and Gas Ranges  
Due to Tip-Over Hazard and Risk of Burn Injuries
Hazard:
The ranges can tip over when a heavy weight is placed on an open oven 
door and the anti-tip-over bracket is not secured to the wall or floor, posing a 
tip-over hazard and risk of burn injuries from hot food or liquids in cookware.
Remedy:
Consumers should contact Danby Appliances to determine if their unit is 
part of the recall and to schedule a free in-home service call to inspect the 
recalled range’s anti-tip bracket and ensure it is securely installed in the floor 
or wall. Consumers are cautioned not to place any objects on the open oven 
door until the range’s anti-tip bracket has been inspected and repaired, if 
necessary. Consumers should not return the recalled ranges to the place of 
purchase, as retailers are not prepared to take the units back.   
Danby is contacting all known purchasers directly.
Units:
About 1,700
Consumer Contact:
Website: https://www.danby.com/en-us/support/product-recalls/
Phone: (877) 246-2296
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