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LOOKING BACK AT TEN
YEARS OF CLARK’S REMARKS

From climate change and sea level rise to decarbonization and regulatory upheaval,
our sustainability columnist reflects on a stormy decade.

BY LARRY CLARK | 2023
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ow. That was quick.
When Clark’s Remarks premiered in June

2013, my first topic was ‘179D’ (Sect. 179D
of the Internal Revenue Code), the commercial-build-
ing energy-efficiency tax deductions authorized by the
Energy Policy Act of 2005. At that time, the deduction
was expiring, so I was encouraging support for Congress
to extend the provision.

After that, continuation of 179D was reprised at least
three times, in 2014, 2017, and 2020, with the goal of
having it become permanent. Since it was included in the
Inflation Reduction Act, its likelihood of being a perma-
nent part of the tax code appears better than ever. Several
years ago, a broad coalition of 179D advocates, from indus-
try and NGOs, was formed. Represented by international
law firm K&L Gates LLP, it lobbied tirelessly for 179D.

(Kudos to Karishma Page, Lauren Flynn, and the
rest of the K&L team for their hard work over the years.)

In subsequent columns, now numbering well over
100, the topics that I have returned to the most have
been climate change and sea level rise, refrigerants and
refrigerant additives, and related industry initiatives and
governmental regulations.

In 2015, I first wrote about hydrochlorofluorocarbons
(HCFCs) like R-22, that had replaced chlorofluorocar-
bons (CFCs) - the really bad players for ozone depletion,
like R-11 and R-12 - and were now themselves being
targeted for phaseout. These HCFCs had medium ODP
(Ozone Depleting Potential) and GWP (Global Warming
Potential), and were scheduled to be phased out over a
much longer time frame. That set the stage for hydroflu-
orocarbon (HFC) refrigerants, such as R-134a, R-404a,
and R-410a, to gain prominence.

Today, of course, the HVACR industry is undergo-
ing yet another refrigerant transition, as those HFCs
are being phased down in favor of new, lower-GWP
refrigerants, such as R-32 and R-454B. Various refriger-
ant additives, such as polarized refrigerant oil additives
(PROAs) and synthetic refrigeration additives (SRAs),
have also been addressed over the years.

As a resident of coastal South Florida, sea-level rise
is top of mind for me, and I first wrote about it in 2013.

Since then, it has been the focus - or I have at least
mentioned it - in at least seven more essays here.
According to NOAA, the sea level in Miami is rising
at an average rate of approximately 3 mm per year (the
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The relative sea level trend is 3.1 mm/year with a 95% confidence interval of +/- 0.22 mm/yr, based on monthly mean
sea level data from1931 to 2022. This is equivalent to a change of 1.02 feet in 100 years.
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chart below is the sea level trend for Virginia Key, a barrier island
in Key Biscayne, relative to the most recent Mean Sea Level datum).

Most climate scientists agree that sea-level rise is caused primarily
by two factors related to global warming: the added water from melting
ice sheets and glaciers, plus the expansion of seawater as it warms. Of
course, that segues nicely into by far the most recurring topic of Clark’s
Remarks over the past decade: climate change.

Because climate change has influenced so much here, it is diffi-
cult to say exactly how many times it has been discussed or referred
to, directly or indirectly, in my writing. In May 2013, according to
NOAA, the combined average temperature over global land and
ocean surfaces was 0.66°C (1.19°F) above the 20th century average
of 14.8°C (58.6°F). (Last month, May 2023, it was 0.97°C (1.75°F)
above the 20th century average.)

The overarching goal of the 2105 Paris Agreement — arguably the
most important international response to climate change — was to
hold “the increase in the global average temperature to well below
2°C above pre-industrial levels” and pursue efforts “to limit the tem-
perature increase to 1.5°C above pre-industrial levels”

In recent years, as a result of the UN’s Intergovernmental Panel
on Climate Change determination that crossing the 1.5°C threshold
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risks more frequent and severe weather events, the goal has been
intensified to limit global warming to 1.5°C by the end of this century.
In order to achieve that goal, greenhouse gas emissions must peak
before 2025 and decline 43% by 2030.

So, there is much important work right in front of us now, as I
embark on my second decade of these columns.

I'look forward to sharing that journey with all of you.

In the meantime, I would like to thank HPAC Engineering for its
strong position on critical environmental issues over the years, and to
its editor Rob McManamy, as well as his predecessor, Scott Arnold,
for allowing me to use this platform for the past decade. Along the
way, perhaps I have even changed the minds of a few climate change
deniers and influenced some politicians on both sides of the aisle who
had been reluctant to follow the science.

At the end of the day, we engineers know that is always our most
reliable guide.

I To view this article online, click here
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NAVIGATING THE
EMBODIED ENERGY DEBATE

For those unfamiliar,
“embodied energy” is the
total energy required to
produce a product and deliver
it to its point of use. It is now
the subject of much debate.

BY LARRY CLARK | 2013
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concept, embodied energy is the total energy required to produce a product
and deliver it to its point of use.

Years ago, I was in the company lunchroom when one of my co-workers began
talking about the need to replace our foam coffee cups with ceramic mugs. Another
colleague argued the ceramic cup required washing in hot water with soap that had
to be manufactured and transported, that the cup was glazed, and that when the cup
broke, it would end up in a landfill forever. In the end, we used two cups: disposable
(non-foam) for visitors and ceramic for employees.

In early 2010, I had written an article titled “The Benefits of Ice-Based Thermal
Energy Storage” for HPAC Engineering. One of the review comments pointed out
I had not accounted for the energy required to manufacture the thermal-ener-
gy-storage equipment, the energy/emissions involved in mining the resources,
and the additional concrete, drywall, etc. that went into the system. It was a valid
point, so I added a sidebar explaining that for each of the more than 82,000 Ib of
concrete required, 2,150 Btu was expended.

_|_ he embodied-energy debate continues to rage. For those unfamiliar with the
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This brings me to the realization my Prius may not be as envi-
ronmentally responsible as I once believed. In a recent issue of IEEE’s
Spectrum magazine, a number of scientific studies call into question
whether electric cars actually reduce greenhouse-gas (GHG) emis-
sions. The U.S. Congressional Budget Office says electric-car subsidies
“will result in little or no reduction in the total gasoline use and GHG
emissions of the nation’s vehicle fleet over the next several years”
However, the Union of Concerned Scientists says an electric car yields
less carbon dioxide than any gasoline-powered car.

The problem with comparing electricity with other fuel options
is that we're not considering the source of the electric energy being
used to charge car batteries. Is the energy being produced by burning
coal? Natural gas? Nuclear power? Solar photovoltaics (PV)? That
certainly makes a difference in comparing carbon footprints. And
even solar PV charging, it if could be done on a commercial scale, has
a downside: PV cells contain heavy metals, and their manufacturing
process releases high-global-warming-potential GHG.

The other major problem with electric or hybrid cars is their
traction power systems. And that’s where embodied energy comes
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in. Batteries require materials (e.g., lithium, nickel) that are ener-
gy-intensive to process and difficult and expensive to discard (as
are spent batteries themselves). Also, there’s the additional energy
required to manufacture the carbon composites and aluminum
components required to reduce the weight of electric vehicles to
compensate for the weight of the batteries, which is why a National
Academies study published in 2010 concluded the lifetime health
and environmental impact of electric cars could be worse than that
of gasoline-powered cars!

So what’s the answer? I don’t know, but 'm going to keep driving
my hybrid. I stop at the gas pump about a third as often as my wife,
who drives a small SUV. So even if I'm not reducing transportation’s
carbon footprint, I am doing my small part to reduce our dependence
on foreign oil ... and saving money in the process.

I To view this article online, click here
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THE NIGHT BEFORE CHRISTMAS
(SOUTH FLORIDA VERSION)

‘Twas the night before (With apologies to Clement Clarke Moore)
Christmas, when all through

was the night before Christmas,
the house, the computer was (
. p when all through the house,
off and the wireless mouse. ... The computer was off and the wireless mouse.
BY LARRY CLARK | 2014 The stockings were hung under skylights with care,

In hopes that St. Nicholas soon would be there.

The children were hidden under their beds,
Texting their friends, conversing in threads.

And Mom in her flip-flops, and I with my frappe,
Had just hunkered down with all the gift wrap.

6 HPAC
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When out on the driveway there arose such a clatter,

We used the security cam to see what was the matter.
Around the perimeter we panned using flash,

And saw in the pool no sign of a splash.

The LEDs on the pavers gave such a glow,
It was a quality install, done by a pro.
And then what we saw made us shout a small cheer,

It was a reefer* (i.e., refrigerator) truck full of kegs of cold beer.

The helper was shouting, “Come out, and be quick,’

I knew in a moment he must be St. Nick.

He climbed in and unloaded eight kegs as we came,
And he whistled and shouted and called out their name:

“Miller and Busch, Budweiser, and Molson!

“Get the Amstel and Yuengling, Corona and Heineken!
“Carry them to the deck and over the wall!

“Away I must go, on to the next call!”

They swerved and they skidded as they shifted into high,
And they missed the garage as we let out a great sigh.
And out by the pool we had all the brew,

That the driver delivered—St. Nicholas, too.

And then in a moment we saw on the roof,

A reflection in the flashing—of course, it’s rustproof.
As we ran in the house and heard the surround sound,
Down from the roof fell St. Nick to the ground.

He was dressed all in camo, from his head to his foot,
And his iPhone was broken, it was very hard put.

A set of keys he pulled from his backpack,

On a key fob with logo, all colored black.
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He was smiling and laughing, but a little bit scary,
We smiled and we shouted, but still somewhat wary.
He reached into that pack, drew something out slow,

It was a 30-page contract the he said he must show.

He needed a pen, to make the bequeath,

He saw that we had one, stuck in our wreath.
He had a red face and a sizeable beer belly,

It was clear that he often ate at the deli.

He said it was custom, not off the shelf,

Then I saw the Ferrari, a gift to myself.

He put on his glasses and nodded his head,

And told me the payments were nothing to dread.

After signing the contract, he finished his work,
And left me to grin at my wife with a smirk.
He told me to wash it, with my non-kinking hose,

And as he went out, we had no more woes.

He jumped on his bike, a Harley with gristle,

And went off down the road like a large guided missile.
But I heard him exclaim, as he roared out of sight,

“Happy Christmas to all, and to all a good night!

... And don’t forget to make the first payment next month.

*There had to be some reference to HVACR technology in this!

1> To view this article online, click here
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FORTIFYING BUILDING
HVAC SYSTEMS AGAINST
TERRORIST ATTACKS

Years ago, | learned of a
technology that not only can
protect building occupants
from a chemical, biological, or
radiological attack, but limit the
property owner’s liability, too.

BY LARRY CLARK | 2015
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stop, where buses routinely idle their engines?

In the past, such design blunders were annoying, but—thanks to
dilution—generally not life-threatening. Today, however, that scenario for a
high-rise office building could be disastrous. What if, instead of low levels of
carbon monoxide from idling buses entering the building, a terrorist (or criminal
driven by non-political motives) released chlorine gas or Cesium-137—used in
a variety of medical and industrial applications and believed by many experts
to be the most likely radioactive element in a dirty bomb—into an outside-air
intake or interior return-air intake

Buildings considered by experts to be the most vulnerable to this type of
attack include those that are nationally identifiable; have high occupant den-
sities and, thus, would be difficult to evacuate quickly (which includes most

‘ \ ow many of us have seen a fresh-air inlet located downwind of a bus

" REGISTER: www.hpac.com
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urban high-rises); are critical to the local, regional, and/or national
economy; or are in close proximity to other high-risk buildings.
Facilities close to rail lines or a vehicular tunnel or adjacent to a sig-
nificant transportation hub or bridge entrance also are particularly at
risk, as are buildings located close to critical infrastructure or those
that house or use potentially harmful chemical, radiological, and/or
biological materials.

Several years ago, I became aware of a technology that not only
can protect the occupants of a building from a chemical, biological,
or radiological attack, but—as a SAFETY Act (Subtitle G of Title
VIII of the Homeland Security Act of 2002) Designated Qualified
Anti-Terrorism Technology—Ilimit the property owner’s liability if
such an attack were to occur.

Although the technology is relatively sophisticated, the basic theory
of operation is not: A sensor array capable of detecting an event in
milliseconds strategically located in supply- and return-air ducts auto-
matically directs a building-management system to immediately shut
down a building’s air-distribution system in the event of an incident.
After isolating the toxin, the system calls first responders and provides
real-time substance data and location information.

9 HPAC
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Today, with counterterrorism experts calling office buildings ideal
targets for terrorists and frequently identifying the HVAC system as
the most likely distribution point for a toxic attack, why haven’t more
building owners/managers availed themselves of this protection?

Although these systems are not inexpensive, the one with which ’'m
familiar, Building Protection Systems, is reasonably priced. Compared
with the death, serious injury, and enormous property damage that can
result from such an attack, it seems to me to be low-cost protection.

Terror attacks are never a pleasant topic of conversation, but in our
post-9/11 world, they are a reality that must be addressed. It’s time for
owners, designers, and consultants involved with vulnerable buildings
to start having some serious dialogue. You can be sure my clients and
I are having that conversation.

I To view this article online, click here
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THE FLINT WATER CRISIS
AND LEGIONELLOSIS

Although officials maintain there

is no clear evidence of a direct
connection between Flint’s potable-
water supply and an outbreak of
Legionnaire’s disease, 87 cases,

10 of them fatal, in 17 months,
compared with six to 13 cases in
the four years prior, is disturbing.

BY LARRY CLARK | 2016

HPAC
10 Engineering

Jan. 24, 2016, displays a poisonous logo alongside the text “City of Flint

MI Water Dept” The event was organized by Genesee County Volunteer
Militia to protest government corruption the group sees in relation to the Flint
water crisis, which resulted in a federal state of emergency. (Photo by Brett
Carlsen/Getty Images)

Recently, I wrote about Legionnaire’s disease as a trend for 2016. Little did I
expect it would become breaking news almost the very next day, when drink-
ing-water contamination in Flint, Mich., began making headlines. Although state
and federal officials maintain there is no clear evidence of a direct connection
between Flint’s (not so) potable-water supply and an outbreak of Legionnaire’s
disease, 87 cases, 10 of them fatal, in 17 months, compared with six to 13 cases
in the four years prior to the water supply becoming compromised, is disturbing.
According to Eden Wells, chief medical executive for Michigan’s Health and
Human Services Department: “Eighty-seven cases is a lot. That tells us that
there is a source there that needs to be investigated.”

ANSI/ASHRAE Standard 188-2015, Legionellosis: Risk Management for
Building Water Systems, represents our industry’s best attempt to establish

Q shirt worn by a man during a rally at Flint City Hall in Flint, Mich., on
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risk-management requirements for building water systems. Histori-
cally, most cases of Legionnaire’s disease have occurred when water
mist contaminated with Legionnaires’ disease bacteria (LDB) has
been inhaled. Cooling towers have been recognized, along to a lesser
degree with hot tubs and whirlpool spas, showers, and water features
(such as decorative fountains), as the primary culprits in most of the
reported cases. However, Dr. Joseph Cotruvo, a former official with
the U.S. Environmental Protection Agency’s (EPAs) Office of Water,
reported Centers for Disease Control and Prevention data from 2009-
2010 show 19 of 33 outbreaks of waterborne disease—resulting in 105
cases of Legionnaire’s disease and 14 fatalities—were associated with
LDB in potable-water distribution and plumbing systems. Although
U.S. drinking water is among the safest in the world, there clearly is
some risk, particularly if adequate central and local water-treatment
protocols are not followed, as seems to be the case in Flint.

For readers unfamiliar with the drinking-water issues there, Flint
is an economically depressed city of about 100,000 people located on
the Flint River, approximately 66 miles northwest of Detroit, in Gen-
esee County. Until two years ago, Genesee County bought its water
from Detroit, which took it from Lake Huron. To save a reported
$19 million per year, the state made the decision to have the county
obtain its water from the Flint River. Shortly after the change, resi-
dents started complaining about the appearance, odor, and taste of
the water. Although testing revealed the water contained high levels of
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lead and iron, it was months before either the state or the EPA admit-
ted the problem and took action. In fact, an EPA water expert began
investigating the water contamination in February 2015, confirmed
his suspicions in April 2015, and wrote a memo to the local ranking
EPA official, who, instead of acting immediately, quietly fought with
the Michigan Department of Environmental Quality for at least six
months about what should be done.

It wasn't until Jan. 5 of this year that a state of emergency for Genesee
County was declared, and now National Guard troops are providing
bottled water to residents. As a proud Hokie, I'm pleased to report it
was a Virginia Tech researcher—Dr. Marc Edwards—who used the
Freedom of Information Act to obtain the documents that exposed
the cover-up. Now, the political and legal fallout has begun, with calls
for the mayor’s removal from office, threats of a class-action suit by
residents, and the resignation of at least one senior EPA official. I
wonder how many of the individuals who made those bad decisions
were professional engineers, licensed plumbers, or water-treatment
specialists? The involvement of such professionals might have made
a difference.

I To view this article online, click here
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THE POLITICS of

CLIMATE CHANGE

Both the left and the right
appear keenly focused

on the politics of climate
change. Neither seems
very much concerned with
the science itself.

BY LARRY CLARK | 2017

HPAC
Engineering

12

the United States’ withdrawal from the

Paris Climate Accord, sending the
media and political pundits on both sides
into a frenzy. Those on the left argued the
United States had abdicated its status as a
world leader, while those on the right main-
tained it was a sound fiscal decision. There
probably is some truth to both contentions,
and, notwithstanding our withdrawal from
the Paris accord, the United States arguably
remains the world leader in reducing carbon
emissions. According to the U.S. Department
of Energy, U.S. energy-related carbon-dioxide
emissions in 2015 were approximately 12
percent below 2005 levels. The right argues
the president’s decision was less about his
reluctance to accept human activity is respon-
sible—at least in part—for climate change

| ast month, President Trump announced

than it was the economic impact on taxpayers
and workers, and there is no question the
United States was bearing more than its fair
share of the costs, a position the left main-
tains is warranted by virtue of our relative
wealth. Both the left and the right appear to
be focused only on the politics, and neither
side seems to be very much concerned with
the science itself.

The politics-vs.-science arguments sur-
rounding climate change certainly are not
new. In August 2015 and October 2016, I
touched on those issues in this blog. Per-
sonally, I accept the overwhelming scientific
evidence that human activity does contrib-
ute to climate change. What many of us
can’t—or won't—agree on is the amount of
that contribution relative to the total effects.
And regardless of whether we participate in
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© Luckyphotographer | Dreamstime.com


http://www.hpac.com

international climate accords, I believe the United States will continue
to pursue greenhouse-gas-reduction strategies at all (that includes
federal, state, and local) government levels and throughout the private
sector. With energy-consumption-reduction strategies widespread in
enterprises of all types and sizes and a growing demand for green-build-
ing certifications of various degrees, the United States will no doubt
meet its emission-reduction goals—which even under the terms of
the Paris accord were strictly voluntary—whether we are part of an
international compact or not.

For those of us actively engaged in sustainability activities, whether
professionally or as volunteers, we need to support that effort on an
individual basis. To do that, we need to have facts, not hyperbole.
Rather than risk being misled by talking heads, we should do our own
research, make our own decisions, and then take appropriate action.
Regardless of our political beliefs, there is nothing controversial about
wanting a healthier planet and saving money and natural resources
by using less energy and water. Reducing energy consumption is not
just an environmental issue, either; by reducing our dependence on
foreign oil, we make our nation more secure.

There are little things we all can do to conserve energy and water:

« Recycle and encourage others to do the same.

« Don'tidle our cars for long periods (here in South Florida, where
air conditioning is required year-round, it's a common practice).

HPAC
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o Set our thermostats a few degrees lower in the winter and a few
degrees higher in the summer.

o Install compact fluorescent light bulbs (CFLs) or, even better,
LEDs when our older bulbs burn out.

o Unplug TVs and computers (and other devices with parasitic
loads) when they’re not in use.

o Wash clothes in cold water whenever possible.

o Use a drying rack or clothesline instead of machine drying.

o Take shorter showers and install low-flow showerheads and
faucet aerators.

« Plant drought-tolerant native plants.

« Walk, bike, or carpool to work and ask about telecommuting.

« Use a water filter to purify tap water instead of buying bottled
water.

« Carry a reusable water bottle.

This list is obviously not all-inclusive, but it’s a good—and
non-partisan—start!

I To view this article online, click here
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SUNNY FLORIDA
SUSTAINS AMBITIOUS,
SOLAR VISION

Our Florida-based
sustainability expert had
heard tales of Babcock
Ranch, an unusual greenfield
community taking shape near
Fort Myers. So he decided to
check it out, and came away
most encouraged.

BY LARRY CLARK | 2018
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f you are searching for perhaps the most sustainable place to live in America,
look no further than Babcock Ranch FL, which bills itself as “the world’s first
solar-powered town” While that claim, itself, is debatable (see Comments at
the end of this article), I still found much to like when I recently visited Babcock
Ranch, located on Florida’s Gulf Coast, just a few minutes north of Fort Myers.
The town itself is on an 18,000-acre site that was originally part of the
91,000-acre Crescent B Ranch. It was renamed Babcock Ranch when it was
acquired by Edward Babcock in 1914, primarily for timber and rock mining.
In 2006, Kitson & Partners, led by former NFL player Sydney “Syd” Kitson,
purchased the property and resold 73,000 acres back to the state for perma-
nent preservation. At the time, that was the largest conservation land deal of
its kind in Florida history.
Kitson’s vision was of smart growth and preservation working hand in hand.
So, of the 18,000 acres retained for the new town of Babcock Ranch, half of
that property is also preserved as green space. The other 9,000 acres is being
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developed around the principles of sustainability and conservation,
to meet Kitson’s goal of creating “the most sustainable new town in
America” When the town is completed - it is still in Phase I (see maps)
— itis expected to have 19,500 residences and a population of 50,000.

On August 1, 2016, the Florida Forest Service began managing the
Babcock Ranch Preserve as a working ranch, while providing public
recreational opportunities compatible with agricultural operations.
The Preserve provides habitat for a wide range of species including
the Florida black bear and the Florida panther. Last year, motion-ac-
tivated trail cameras confirmed sightings of at least two panther
kittens, presumed to be the offspring of the first wild female panther
seen north of the Caloosahatchee River since 1973. The Preserve is
also home to the Osceola subspecies of native wild turkey, which is
found only in peninsular Florida, as well as to abundant populations
of white-tailed deer and northern bobwhite. In all, 13 wildlife species
that are listed as endangered, threatened, or “of special concern,” have
been found in the Preserve. In addition to the many outdoor oppor-
tunities in the Preserve, the town itself has five miles of hiking trails
already open and a 50-mile hiking and biking trail network will be
ready upon completion.

Babcock Ranch, itself, is in unincorporated Charlotte County and
was created by an Interlocal Agreement with the County as the Bab-
cock Ranch Community Independent Special District (ISD). Under
Florida law, an ISD is a unit of local government with the authority
to govern public services and facilities within a limited geographical
boundary. According to Lisa Hall, president and CEO of Hall+Media
Strategies, it is anticipated that the town will eventually incorporate.
Lisa, who has served as the media contact and go-to communications
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(§) BABCOCK RANCH

WORLD-SSELR

Solar-Powered Town

Under Construction In Southwest Florida

person since Kitson first shared his vision of the project with her in
2005, hosted my tour of Babcock Ranch. She is, as one would expect,
very knowledgeable and passionately enthusiastic about the new town.

At Lisa’s suggestion, the first step in my tour of the town was to ride
the autonomous shuttle that connects Founder’s Square, the downtown
commercial area, with the Community Garden and the Lakehouse
and Pool, the first of the amenity centers that every neighborhood
will have. It is completely self-driving on a pre-programmed route, no
tracks or wires, just touch the green button and go. The vehicle has a
top speed of 25 MPH, but runs its route at a modest 10-15 MPH, and
as if it was not already unique enough, it is equipped with a genuine
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trolley bell (some of you may remember the old Rice-A-Roni com-
mercials). Operated as a joint venture with Chicago-based Transdev
(www.transdev.com/en/), the self-driving shuttle is the first phase of
a plan that will eventually provide a fleet of on-demand, point-to-
point, autonomous vehicles controlled from one’s smartphone. There
are also plenty of bikes (and other pedal-powered vehicles) to rent
or borrow, for those who have gotten the hint about not relying on
their cars in the town and don’t want to walk the short distances to
shopping, schools, and services.

So where does one start in building a new town - and, particularly,
an eco-centric one? Literally from the ground up?

The original development schedule for Babcock Ranch was, like so
many other projects in Florida and throughout the country, adversely
impacted by the “Great Recession” of 2007. Design and planning
activities continued, however, and with the help of Charlotte County
officials, Kitson was able to partner with Florida Power & Light (FPL)
for construction of a 74.5-Mw solar plant adjacent to the town. Built
on 440 acres donated by Kitson, the FPL Babcock Ranch Solar Energy
Center broke ground in October 2015 and went online on New Year’s
Eve 2016. Powered by more than 330,000 solar photovoltaic (PV)
panels, the plant is intended to produce clean, renewable energy in
excess of the total amount the town will consume.

A few weeks after work on the solar energy center started, construc-
tion of the new town began in earnest. By Earth Day 2016, underground
utilities (lines for potable water, reclaimed water, and sanitary sewer)
were in place and road paving was ready to begin. Two months later,
ground was broken for Founder’s Square, the lakefront downtown
district. Now open are dining establishments that include Table & Tap,
a farm-to-table restaurant with some of its produce grown in the Com-
munity Garden; Square Scoops Coffee &~ Creamery; and Slater’s Goods
& Provisions, a market and café. Located above Slater’s is the Hatchery,
a coworking space that includes fixed offices and flex-space. Across
the street from Slater’s is the Curry Creek Outfitters, the first retail store
in Babcock Ranch, carrying fishing gear, t-shirts, hats, sunscreen, and
canoe and kayak rentals. Curry Creek also offers free electric boat tours,
with the opportunity to catch the native bass that are abundant in the
220-acre Lake Babcock. That lake, and Lake Timber (approximately 80
acres), are reclaimed mining lakes and are interconnected so that, along
with the prevalence of native plants, the risk of flooding is reduced.

Weirs were built to rehydrate the existing wetlands, and the town’s
ecosystem is further enhanced with filter marshes and rain gardens.
And all the commercial buildings in Babcock Ranch are, or will be,
certified by the Florida Green Building Coalition (FGBC).

Banking on Education, Health

Founder’s Square also is home to the Babcock Neighborhood School.
Since schools are not generally built until there are students, and since
families with school-age children do not want to live in a place with-
out schools, Babcock Ranch was presented with a chicken-and-egg
dilemma. The solution was to make the school a free public charter,
K-6 school, open to all students who qualify to attend a public school
in Charlotte County. Opened last August, the school quickly reached
its capacity of 156 students and a new, 500-student capacity, K-8
school is now under construction a few blocks away. The current
school offers a “place-based” environmentally focused “greenSTEAM”
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education program that integrates science, technology, engineering,
the arts, and mathematics, and uses the sustainability and conservation
principles of Babcock Ranch to provide opportunities for hands-on,
project-based learning about nature, health and renewable energy.
And the Babcock Ranch planners have not neglected health.
Currently under construction is a 26,400-sq-ft health and wellness
center that will bring onsite health care to the new town and surround-
ing communities. Lee Health, which has been providing health care to
Southwest Florida residents since 1916, will occupy approximately 80%
of the new facility with its clinic, initially providing six exam rooms for
physicians and a nurse practitioner offering family medicine, as well
as prenatal and pediatric care. The other 20% of the new center will
include a six-lane saltwater swimming pool, multiuse basketball half
court, and energy-efficient cardio- and strength-training equipment.
Pilates, massage, and physical therapy will also be offered in the center.
By the way, if one looks closely, the individual solar PV panels
on the commercial buildings (and school) shed roofs can be seen.
In addition to the energy provided by FPLs solar energy center, the
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solar panels installed on these commercial buildings are the first of
the micro-grids that will expand the utility’s solar generating capacity
as the town grows. Also located in Founder’s Square, in the parks, are
several solar trees similar to the ones about which I wrote here last year.

Since the HPAC Engineering audience consists primarily of HVACR
professionals, I would be remiss if I failed to mention the town’s
utility plants.

All of the downtown buildings are served with chilled water, dis-
tributed through underground lines. The central chiller plant, located
on a fenced pad a short distance behind the school, consists of two
Trane model RTAC 155-ton high-efficiency air-cooled chillers, each
having a full load efficiency of 10.4 EER and a part-load efficiency of
13.9 EER, with a maximum flow rate of 741 GPM. The townss state-of-
the-art nanofiltration water plant draws from a 110-foot deep aquifer
and is presently capable of providing 250,000 gallons per day (GPD)
of potable water. The waste water treatment plant can currently treat
200,000 GPD of gray water into reclaimed water for irrigation. When
the town is completely built-out, the water plant’s capacity will be 6
million gallons per day (MGD) and the treatment plant’s capacity will
be 4.5 MGD, with 90% of the town’s gray water being reclaimed for
irrigation (every home site has purple pipe stubbed up for this purpose).

In addition to the use of reclaimed water, all the landscaping is
mandated to be drought-tolerant, Florida-friendly plants with min-
imal turf grass. Trees for the town, which has a footprint of less than
10% of the original property, were transplanted from other parts of
the ranch and, with 50% of the town’s land reserved for conservation,
there are abundant green spaces.

Planning on Green Growth

There are now seven builders in the town, offering some 56 different
floor plans of two- to six-bedroom single-family houses and town-
homes. The homes, which range in size from 1,400-sq-ft to nearly
5,000-sq-ft, are priced from $190K to nearly $1M. In addition to the
sustainable building practices that have qualified them for FGBC and
Florida Water Star certifications, all the homes - regardless of builder
or price — will be pre-wired for solar PV and electric vehicle charging
stations, and will include natural gas-fired tankless water heaters.

If you happen to be in the Fort Myers area, I strongly encourage
you to visit Babcock Ranch. It is a great testament to how one indi-
vidual’s vision can become an amazing accomplishment and gives
real credence to the green principles of people, planet, and profits. If
only my office wasn't two-and-a-half hours away!

COMMENTS

Environmentalists Can Disagree

The following e-mail exchange took place with the author after the
original online publication of this article...

Dear Larry,
I read your article in HPAC Engineering and believe it is very
misleading.

I live in N. Naples and have visited Babcock Ranch. It is not a
solar-powered town. Babcock Ranch gave land to Florida Power &
Light (FPL) to build a solar farm on - similar to the one they have
installed in Arcadia. All power from the solar farm is fed into the
FPL grid - not to Babcock Ranch. It is not dedicated in any way to
Babcock Ranch. So, as an FPL customer in N. Naples, I benefit as
much as someone at Babcock Ranch. Since FPL can generate power
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at about 4 cents/kWh from its newest combined cycle gas plants, the
power from the solar farm is still rather expensive, although much
more cost-effective than rooftop solar.

As a lifetime environmentalist, I believe we should invest more
in energy efficiency, which is much more cost-effective than
solar (or wind) power. If the homes and other buildings at Bab-
cock Ranch were made super efficient, they would save far more
energy than the adjacent solar farm will produce. Why doesn’t
Babcock Ranch require builders to install super high-efficiency
air-conditioning, pool and irrigation pumps, and super-insulated
building envelopes?

Regards,
James K. Rogers, PE, CEM, CEA,
jim.rogers@comcast.net
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The author responds...

Dear Jim,

Thanks for your comments, and for reading HPAC Engineering.
First, let me make clear that it is not us, but Babcock Ranch, itself,
which claims itself to be “the world’s first solar-powered town”. That
said, PV microgrids are mandated for the commercial buildings and
strongly encouraged for the homes, which I pointed out. Although
you are clearly not a fan of renewable energy, it is the public policy
of the state, as stated in Sec. 163.08, Florida Statutes: “...promoting
an increased use of renewable energy”’

Solar PV is not, of course, the only energy savings measures incor-
porated in the town’s design and construction. They have adopted
high-efficiency HVAC, tankless hot water heaters, and numerous water
conservation measures which, based on the energy-water nexus, also
reduce energy use. I have shared your letter with Babcock Ranch and
our HPAC.com audience and hope it will stimulate a wider dialogue
on the issues that you raise.

Regards,
Larry Clark,
QCxP, GGB, LEED AP+

Dear Larry,

I agree that the commercial and common areas of the Town have
some energy-efficient features — although the developer could still
have done much more. And, as I pointed out in my Email, the home-
builders are not incorporating much energy efficiency in their home
construction. (Note: That is not unlike their Florida homebuilding
practices in general. Let’s talk about that some time.)

You are correct regarding my lack of enthusiasm for renewable
energy. This results from 45+ years of my working with energy effi-
ciency, which I believe is much more cost-effective than “renewable”
energy in most applications. Why do we promote technologies with
a 10-plus-year payback and ignore measures that have a five-year
payback and save more energy than the renewable technology would
produce? I believe that “special interests” have lobbied for subsidies
that keep many “renewable” technologies competitive. Let them
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compete without subsidies. You might be interested in a Commentary
I wrote a year ago for the Naples Daily News, “Florida’s Solar Energy:
Myths vs Reality”

I believe we are both environmentalists. If our mutual goal is to
reduce greenhouse gas emissions we should be promoting the tech-
nologies that achieve the most bang for the buck. The world does not
have limitless financial and human resources, so we must prioritize
and apply them in a manner that achieves the most results. In fact, I
believe that the renewables vs efficiency debate deserves much more
attention. I have offered to publicly debate the solar zealots here in
Collier County but get no takers.

Regards,
Jim

Babcock Ranch gets the last word...

Writes Lisa Hall, lisa@hallmediastrategies.com: “Some people do not
understand our approach of attempting to build sustainability into the
infrastructure and into our community-wide standards. We partnered
with FPL for utility scale solar power generation, so that renewable
energy generated within our footprint would more than meet the total
demand of our new town. We did not want our existence to be cause
for expanding fossil fuel generation. The fact that people all around
us also benefit from the generation on our property is a good thing.
As to energy efficiency requirements — we require that all builders
achieve Florida Green Building Coalition (FGBC) certification. We
are not dictating HOW they get there — but the community-wide
standard is absolutely achieving our goal of lowering total energy use.
The average HERS field performance scores for all owner-occupied
homes and all of the furnished models to date is 60.17 — which is
roughly about 30% more efficient than Florida’s energy code.”

I To view this article online, click here
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ROCK & ROLL WILL NEVER DIE
(BUT IT COULD BE GREENER)

From coffee mugs and hybrid
vehicles to vinyl records and
even streaming music, being
green is not always easy. But
don’t get discouraged, our
sustainability writer suggests.
Just keep striving to make
things better.

BY LARRY CLARK | 2019

HPAC
19 Engineering

effect on climate change. For the Democrats (and socialists) running

for the 2020 presidential nomination, sustainability and “green” plans
are an integral part of their campaign messages, and even more conservative
politicians are now beginning to accept the science of climate change.

Unfortunately, nearly every time a politician - not a scientist or engineer -
offers a new solution to reducing greenhouse gas (GHG) emissions, it is more
ludicrous than the one before it. It almost seems that the more absurd the
solution, like grounding all of our airplanes, the more popular with certain
constituencies the idea becomes.

Recently, I wrote about the progenitor of this election cycle’s climate change
strategies, the Green New Deal, a plan that I thought was short on science
and long on hyperbole. In the past, I've written extensively on climate change
and - living in coastal South Florida where it’s real to everyone, including
politicians of all stripes — sea level rise. I've also tackled embodied energy, one
of the elephants in the room that keeps some climate scientists up at night.
One of the examples I used in describing the embodied energy issue, was

—|_ hese days there is a lot of conversation about carbon emissions and their
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the pros and cons of replacing foam coffee cups with ceramic mugs.
The ceramic mugs, of course, had a carbon penalty associated with
their manufacture and transport, and being glazed, would not be
environmentally-friendly when they ended up in the landfill. And
after use, they require washing in hot water with soap...which also
comes with a carbon penalty. With efforts to reduce, or even ban,
single-use plastic and Styrofoam associated with food and beverage
applications, the low-emission manufacture and environmentally-safe
disposal of alternative products will be critical if we are really going
to make a difference.

In addressing embodied energy, I also for the first time admitted
that my hybrid car might not be any more sustainable than modern
internal combustion vehicles. In a follow-up last December, I shared
data suggesting that we had not yet solved the problems associated
with the manufacture and disposal of electric/hybrid vehicle batteries,
and that driving a non-fuel-efficient car for more than 30,000 miles
would produce the same GHG emissions as an electric vehicle with
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a 30 kWh battery manufactured in China. With auto manufacturers
significantly ramping up their production of electric vehicles - espe-
cially small SUVs - that is also a critical issue to be addressed.

And if that isn’t enough, now we learn that research conducted at
the University of Glasgow and the University of Oslo has determined
that, while the economic costs of recorded music have come down,
its associated carbon emissions have significantly increased. How, do
you ask, is this possible?

We've replaced vinyl discs and plastic cassette tapes and CDs with
online streaming! The cost part, of course, is intuitive. After adjusting
for inflation, a vinyl album in 1977 (think Fleetwood Mac, or Meatloaf
...younger readers, ask your parents) typically cost $28.55 in today’s
dollars, compared to $16.66 for a cassette in 1988, $21.59 for a CD
in 2000, and $11.11 for a download in 2013. The cost of streaming is
now below $10 for almost anything. The good environmental news:
during that same period, the volume of plastic used by the recording
industry has fallen from nearly 128 million pounds (58 million kg)
in 1977 to only 17 or 18 million pounds (8 million kg) two years ago.

Unfortunately, the GHG emissions for the same period have
increased from 140,000 metric tons to more than 350,000 metric tons
just in the U.S. According to University of Oslo’s Prof. Kyle Devine,
“Streaming recorded music from internet-connected devices has
resulted in significantly higher carbon emissions that at any previous
point in the history of music” His explanation is the “tremendous
amount of resources and energy” required to store and process those
downloads. I believe it...Spotify alone just hit 100 million paying
subscribers!

So how long before some politician wants to ban music?

I=> To view this article online, click here
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REMEMBER THE FUTURE?

Technology is keeping many
businesses afloat during this
pandemic. We should expect
to see even more big changes
gain momentum.

BY LARRY CLARK | 2020
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The Jetsons was an animated series — back then, we called them “cartoons”

- a futuristic TV show in the early 1960s. The title family, George and Jane

Jetson and their two kids, Judy and Elroy, lived in Orbit City with their dog Astro

in the 2060s. Their space-age life included a robot maid named Rosie and George

commuted to his job at Spacely Space Sprockets in the family aerocar, a transparent,
bubble-top flying car purchased from... wait for it... Molecular Motors.

Much of the then-incredible technology from that show is now commonplace.
After all, I have a robot vacuum cleaner and participate in video chats on an almost
daily basis (especially now, with a shelter-at-home order in place). And even the
aerocar may be closer than we think.

The National Aeronautics and Space Administration (NASA) recently signed
agreements with 17 private aviation companies under the Space Act. These
companies will be participating in NASA's first ever Urban Air Mobility (UAM)
Grand Challenge (GC-1), a research and demonstration effort intended to
evaluate “all elements of UAM operations under a variety of weather, traffic
and contingency conditions” in actual urban environments.

R emember The Jetsons? If not, your parents or grandparents surely do.
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Of the companies involved, only Joby Aviation was selected to
actually provide a vehicle to fly in the initial GC-1 event, known as
the Grand Challenge Developmental Test (GC-DT) scheduled for
later this year. Five other companies — Bell, Boeing, NFT, Proden-
tity, and Zeva — were selected to participate in the “vehicle provider
information exchange”. These companies will provide NASA with
information about the aircraft that they intend to use in the GC-1 to
be held in 2022. Joby, Bell and Boeing, along with automaker Hyundai
and others, are all part of Uber Elevate, Uber’s “aerial ridesharing”
(i.e., shared air transportation) effort.

According to NASA, the UAM program, when fully implemented,
will provide safe and eflicient air transportation for passengers and
cargo, in densely populated urban locations. Robert Pearce, NASA’s
associate administrator for aeronautics, had this to say about GC-1:
“With this step, we're continuing to put the pieces together that we
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hope will soon make real the long-anticipated vision of smaller piloted
and unpiloted vehicles providing a variety of services around cities and
in rural areas” The GC-1 is also intended to promote public safety by
partnering with the Federal Aviation Administration (FAA) so that
they can develop the appropriate regulations.

It won't be tomorrow, of course. But the day is coming when your
HVAC tech will arrive at a service call in his or her aerocar. The ques-
tion is, will they have a robot assistant with them?

I To view this article online, click here
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Five years later, legal
charges have finally been
brought against Michigan
public officials in the lethal
municipal water crisis.

BY LARRY CLARK | 2021
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he only time - so far as  know - that
—|_ we ever scooped a major national

news magazine was in January
2016, when we wrote about the Flint MI
water crisis nearly a week before the story
appeared on that magazine’s cover.

Flint was, at the time, an economically
depressed city with a population of approx-
imately 100,000. It is located on the Flint
River in Genesee County and, until 2014,
the county bought its water from Detroit,
66 miles away, which took it from Lake
Huron. Reportedly to save $19 million per
year, the state had the county start taking
its water from the adjacent Flint River.

Shortly thereafter, the residents noticed
that the appearance, odor, and taste of

the water had deteriorated and, although
testing revealed the water contained high
levels of lead and iron, it was months
after learning the water was unsafe to
drink before either the state or the U.S.
Environmental Protection Agency (EPA)
admitted the problem and took action.
By then, there were cases where the lead
levels had exceeded federal drinking-water
standards by thousands of parts per billion,
many children had lead poisoning, and
the water was being blamed for cases of
Legionnaire’s Disease.

In January 2016, a state of emer-
gency for Genesee County was declared
and members of the Michigan National
Guard began distributing bottled water
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Top row, (left to right): Snyder; Lyon; Earley. Middle row (1 to r): Baird; Ambrose; Peeler. Bottom row (I to r): Croft; Wells; Agen.

to residents. As a proud Hokie, I was pleased to note that it was a
Virginia Tech engineering professor (Marc Edwards) researcher
and his grad students who used the Freedom of Information Act to
expose the cover-up by government officials. That, of course, wasn’t
the end of the story. In a related Clark’s Remarks essay a year-and-a-
halflater, I noted that more than 8,000 Flint residents, many of whom
were still drinking the bottled water provided by the National Guard,
were being threatened with having their water service — which they
could still use for washing and lawn watering - shut off for failure to
pay their water bills.

In 2018, Michigan voters elected Dana Nessel to be their Attorney
General. When she took office in 2019, she appointed Solicitor General
Fadwa Hammoud and Wayne County Prosecutor Kym L. Worthy
to lead a criminal investigation into the 2014-2016 Flint water crisis.

Although long overdue, it now appears that Flint residents may
finally see some justice.

This month, as a result of that investigation, nine former Michigan
officials, including ex-Gov. Rick Snyder, were all criminally charged.
The most prominent, Snyder, was charged with two counts of Willful
Neglect of Duty and was released from custody on $10,000 bond and
the condition that he does not leave Michigan until his next hearing.

Others charged were Michigan’s former health director Nick Lyon,
charged with involuntary manslaughter in the deaths of nine people
who contracted Legionnaires’ disease from the tainted water; former
Michigan Chief Medical Executive Dr. Eden Wells, also charged
with nine counts of involuntary manslaughter and an additional two
counts of misconduct in office and one count of willful neglect of duty;
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Richard Baird, a senior advisor to then-Gov. Snyder, charged with
perjury, misconduct in office, obstruction of justice and extortion;
Jarrod Agen, the former governor’s communications director, charged
with perjury; Darnell Earley, state-appointed emergency manager,
charged with two counts of misconduct in office; former emergency
manager Gerald Ambrose, charged with multiple counts of miscon-
duct in office; Howard Croft, Flint’s former director of public works,
charged with two counts of willful neglect of duty; and Nancy Peeler,
former manager of the early childhood section of Michigan’s Dept. of
Health and Human Services, charged with two counts of misconduct
in office and one for willful neglect of duty.

Although Flint has seemingly resolved its water crisis, and the
affected residents are finally seeing justice served, clean water is still
a major issue around the globe.

According to reliable scientific sources, some 785 million people
worldwide (11 percent) lack access to safe drinking water and two
billion people - 1 in 3 - lack access to improved sanitation. In fact,
more than two million Americans live without access to safe drinking
water or adequate sewer sanitation, water or adequate sewer sanitation.
But there are ways that you and I can help.

Please check out these examples: www.water.org/solutions and www.
globalchange.vt.edu/2020/06/22/krometis-clean-water-appalachia.

I To view this article online, click here
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“Beam Me Up, Qubit?”’

A QUANTUM INTERNET
MAY BE POSSIBLE?

Once confined to science
fiction, the concept of
teleportation is now being
explored seriously by
physicists using quantum
computing.

BY LARRY CLARK | 2022
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(44 eam Me Up, Scotty!”
B You don't have to be a Star Trek fan to have heard that expression.
For those who don't know its origin, it comes from Starship Enterprise
commander Capt. Kirk’s order to Chief Engineer Scotty to teleport him back
up to the starship from whatever planet he happened to be on. (Fun fact: It
turns out that exact phrase was never actually spoken, either in the original
TV series or in any of the films.)

Today, however, teleportation is not limited to science fiction.

Quantum teleportation was investigated and hypothesized as early as 1993 by
physicists from IBM, the University of Montreal, the Ecole Normale Superieure,
Technion-Israel Institute of Technology, and Williams College. Four years later,
two groups of scientists even accomplished it, at least experimentally.
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Unlike the Enterprise’s transporter, quantum teleportation transfers
quantum information using quantum bits or qubits. The qubit is a
two-state analog of the binary bit used in computers. The bit is either
0 or 1, while the qubit can be both 0 and 1. Qubits are transferred from
the sender’s location to another location, which may be unknown and
hundreds of miles away, without actually moving the physical matter
in which the information is held. The actual process uses what the
scientists call quantum entanglement, which puts two or more separate
particles into a single, shared quantum state. If one of the particles is
moved or changed, the other particle mirrors the change.

Qubits are also the basis of the quantum circuit computing system,
a type of quantum computer.

Quantum computing - at least in theory — has been around since
1980. In October 2019, Google, in partnership with NASA, claimed
that its quantum computer had performed calculations not possible
on a traditional supercomputer. One of the reasons that quantum
computers are so much more powerful is that the traditional computers
process bits, while quantum computing can use qubits. So where a bit
holds only one value (0 or 1), a qubit holds two values. Therefore, two
qubits hold four values, three qubits hold eight values, four qubits hold
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16 values, etc. In other words, as the number of qubits increases, the
quantum computer becomes exponentially more powerful.

Now, as we emerge from the COVID-19 pandemic, quantum
computing start-ups are booming.

However, just as traditional computers required networks and the
development of the internet to reach their full potential, quantum
computing cannot reach its own full potential without a “quantum
internet.” Until recently, quantum teleportation was limited to just two
points. Now, according to a May 25, 2022 article in Nature, physicists
at Delft University of Technology in the Netherlands, used quantum
teleportation to send data across three physical locations. As the authors
of the Nature article stated in the abstract’s opening sentence, “Future
quantum internet applications will derive their power from the ability
to share quantum information across the network”

This is, perhaps, the beginning of that quantum internet.
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