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Back in August 1989, I experienced my first day in a brand-new job covering pools
and spas for one of the industry’s trade magazines. My first assignment: attend a
meeting of a small group of subcontractors calling itself “The Plasterers Council.”

I didn’t know much about plaster and had absolutely no idea what to expect. I
was, however, extremely curious to find out just what it was that these people had
to talk about. After all, what was plaster beyond the white stuff on the inside of
every pool ever built?

What I thought would be an exercise in staying awake turned out to be an
evening bristling with anxiety, urgency – and even anger. At the time, the plaster-
ing trade in California was facing an epidemic of gray mottling. Many businesses
had gone (or were going ) under in the face of lawsuits and an incredible demand
for replastering of jobs just completed. The “survivors”were now banding to-
gether in hopes of finding answers to a massive problem.

As time passed, I learned that plasterers across the country – and especially in
Florida — were facing similar problems. Eventually, these initial gatherings of
plasterers became a collective effort to solve far-flung problems. I had witnessed
the birth of what was to become the “plaster movement.”

The bottom line was plain: Because customers cared enough about their fin-
ishes to sue pool builders and their subs when things didn’t look right, swimming
pool plaster was (and still is) very, very important.

In the nearly ten years since that meeting, a great deal has happened in the plas-
tering industry. Research projects both formal and informal have fueled debate,
conjecture and more research. New products have come on the scene, each de-
signed to provide options of form or appearance and/or greater resistance to
staining, etching and mottling.

Most significant, companies that once considered themselves as “Plasterers”are
now “Surface Specialists”offering an array of finish options. In short, common
white plaster has changed a lot and come a long way in a fairly short time.

In this issue, we at WaterShapes commence our own coverage of interior sur-
faces with two features: In “Pebbles, Pozzolans and Polymers,”Greg Garrett looks
at the evolution of pool plaster and tracks the onset of new admixtures designed
to improve the product (see p. 48). In “A Classic Restored,”Steve Lucas expounds
on the task of pulling off a massive resurfacing job using one of the industry’s
newer surfacing technologies.

In this pair of features, we see how the materials science behind plaster is evolv-
ing; we also explore the application of cement-based interior surfaces at the high-
est performance levels. And these two stories are just the beginning of what will
be an ongoing look at surface technology and applications.

Although many of the questions about white plaster and its offshoots remain,
there is no doubt that the examination of these questions remains among the
most fascinating journeys to be taken by those who build concrete structures de-
signed to hold water.

Beginning with
the Finish

By Eric Herman
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WHERE DOES IT ALL LEAD?
Your first issue contained an article on special engineer-

ing of pools by David Tisherman (“Integrity Below Grade,”
Feb.1999,p.22). We also build residential pools in Los
Angeles, so this story was of particular interest to us and
sparked considerable discussion in our office. Mr.
Tisherman can be commended for his thorough explana-
tion of what goes into a special engineering project and why.

It may be the sign of a good magazine article that it
gives one pause to reflect on the matters involved. If so,
Mr. Tisherman deserves full credit for a most thought-
provoking story. Here are a few of the questions I would
like to share with your readers:

1)  Mr. Tisherman was hired to give expert testimony in
a legal matter to obtain a settlement for his client from the
builder of the first pool. Subsequently, he contracted with
his client to build a new pool. Is this not a conflict of inter-
est?  If only to avoid the appearance of impropriety, would
it have not been preferable for Mr. Tisherman to have been
content with his fee for witness rather than to have gone
on to hire himself out to build a whole new pool?  What is
proper behavior in this type of circumstance?  When the
title of your article is “Integrity Below Grade,”do you not
invite scrutiny of your motivations and actions?

2)  Mr. Tisherman was instrumental in obtaining a set-
tlement for his client “well in excess of $300,000”for a pool
that was built originally for less than $50,000. Since this
settlement was out of proportion to the cost of the project,
may we assume that it was accepted by the builder’s insur-
ance company rather than the builder?  The builder, after
all, would have great incentive to either fight the matter in
court or tear out and rebuild the pool himself – or declare
bankruptcy before paying out six times the cost of the job.

3)  Mr.Tisherman states that the foundations for the new
pool cost almost as much as the original pool did in its en-
tirety. Assuming demolition costs of $10,000 to $15,000,
foundation costs of $50,000 and pool shell and deck costs of
$60,000 (all generous amounts based upon the photographs
of the original pool and topography),how is the balance of
the settlement – some $200,000 – possibly justified?

4)  Assuming this to be an insurance matter, who really
pays for such excessive settlements?  Will not the insurance
companies pass these costs onto the rest of us in the form
of higher premiums or cancellations?  If so, won’t this
mean higher-priced pools and perhaps fewer pools built?
Isn’t it likely that higher insurance and pool prices will per-
suade more contractors and homeowners to circumvent
the process and engage in the so-called “pool
consultant/owner builder”manner of construction?  Who
protects the buyers’ interests under those circumstances?

5)  What was the original contractor’s true liability for the
pool failure?  Mr.Tisherman tells us that poor soil condi-

tions doomed the pool to fail. If so,why would the pool
builder be at fault?  Was he blameworthy because he did not
force the buyer to get a soils report or because he lacked Mr.
Tisherman’s ability to assess the inferiority of the soil merely
by looking at it?  If the municipalities do not demand soils
reports and jobs proceed with all required inspections and
approvals only to go bad in the end, is the builder still to
blame?

6)  Don’t all pool contractors require that the buyer rep-
resent the suitability of the soil for pool support?  If this
contractual proviso is emasculated, doesn’t this render our
agreements nothing more than spec sheets?

7)  If our contracts are worthless,won’t we all have to pro-
tect ourselves by requiring soils reports no matter what the
site conditions are?  Or perhaps such large liability settle-
ments will prompt municipalities to demand soils reports on
every job,something that is already happening. Won’t this
increase time and expense to pool buyers (because soils engi-
neers invariably load up a job with costly drainage and engi-
neering details regardless of the efficacy), resulting in a
shrinking pool market?

8)  Mr.Tisherman is in favor of high standards. We all are
in the abstract. But one must be aware of the law of unin-
tended consequences: If we raise requirements and stan-
dards so high as to make the cost of pool ownership prohibi-
tive,who benefits?  When we abet the litigious elements in
our society by facilitating outrageous settlements,who bene-
fits?  I laud Mr.Tisherman’s construction expertise; I even
admire his efforts to educate other builders on how to im-
prove their skills and profit margins. I can only hope that he
will pause to consider the wisdom and morality of his ac-
tions in this case before he continues his crusade. After all,
do we want to turn our industry into one that caters solely to
the rich composed solely of those who can afford to litigate
with them?

Bernard Zimring
Aquatic Pools
Mission Hills, Calif.

David Tisherman replies: Two quick points before I
get to the important part of my response:

•  I was brought in by the homeowner at the recommen-
dation of geologists and engineers to evaluate the old pool
and was then hired by him as an expert witness. My client
eventually won a legal judgment in excess of $300,000; the
builder, however, was uninsured and went bankrupt. At
that point, the homeowner decided to underwrite the full
cost of the reconstruction project on his own. As I had
been hired as my client’s expert, not as a neutral party, I
was under no obligation, moral or legal, to dissolve my re-
lationship with him. There was no conflict of interest.

•  The project is costing what it is costing because of its

Letters
June

Continued on page 10













large. To per-
form at peak ca-

pacity, the samurai
spent a lifetime learning

about and tapping into a
power that flows through the universe –
a power available only to those in har-
mony with it.

In reaching that harmony and the in-
exhaustible power to which it gave ac-
cess, the samurai trained body and mind
to focus only on what was truly impor-
tant at a given moment. They practiced
this until they could do it without con-
scious thought or strain. When body,
heart and spirit were in harmony, others
would sense this quiet confidence as a
presence, an internal power.

What does this quiet confidence and
power have to do with selling swim-
ming pools?  To my way of thinking,
just about everything.

FIRST IMPRESSIONS
When you first walk into a client’s

home, you send a variety of important
and powerful messages – all without
even realizing it.

Have you ever noticed how some
people can walk into a room and every-
one takes notice?  (And I’m not talking
about the ones who’ve had expensive

hen it comes to just
about anything that
matters in life, whether
personal or profession-
al, the difference be-

tween success and failure is often your
mindset and the attitude you bring to
each situation, event or occasion.

That’s a huge generalization, but it’s
something I consider each and every
time I prepare myself for something
important – such as meeting a prospec-
tive pool client face to face for the very
first time. I know at times like this that
my performance will be determined by
how I feel and that how I feel will di-
rectly influence my ability to get results.

Yes, it’s important to be prepared
with as much information about the
client as possible. Yes, it’s vital to have
confidence in your products and be fa-
miliar with all the options and possibil-
ities you may want to present to your
customer. All those things are impor-
tant, even critical, but none of them
come anywhere close to the power of
your mindset.

‘Ki’ IS KEY
What I loosely refer to as “mindset” is

something known for centuries to
samurai masters as your “Ki.” This is a
big concept and may seem strange or
mystical or even silly at first, but stay
with me here because this is powerful
and truly practical stuff – and I’ll declare
right up front that it’s changed my life.

Ki (pronounced “kee”) encompasses
all aspects of your being. It is the
blending of mind, heart and spirit, and

it influences everything from the way
you walk and what you say to how you
say it, how you smile and the way you
shake hands or say “hello.” In recent
years, people in business throughout
the world have embraced this concept
as a way to increase their chances of
success in business; they’ve also found it
works wonders in improving their per-
sonal lives and in helping them become
healthier, happier people.

There are lots of ways to get acquaint-
ed with your Ki. I first learned about it
through Samurai Selling, a book by
Chuck Laughlin that does a great job of
linking these concepts to the real world.
He begins by making a strong case for
looking to ancient cultures for ideas that
can be applied today, the thought being
that when you dig into concepts that
have endured through hundreds or even
thousands of years, you’ll find that there
are reasons for their staying power.

And when you look at the origins of
Ki in this way, it’s clear that the Japanese
were onto something big.

For most people, the word samurai
conjures images of swords and fierce
combat. But the samurai were about
much more than war; indeed, they
trained ceaselessly to serve a single lord
and his family and the community at
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where the planting beds will go.
But don’t stop there!  As I said before,

if your clients know what plants they
want and can clearly draw or explain it
to you, you’re ahead of the game. If
not, it’s time to bring in a landscape ar-
chitect or designer.

WORKING WITH A PLAN
Drawings and plans are always the

best way to avoid mistakes – and having
them in hand before you begin your
watershaping project is the best tool
you can have as you do your own de-
signing and planning. You won’t have
to make “field adjustments,” for exam-
ple, or stop in midstream to re-coordi-
nate with the other trades involved in
the project. Distractions of these kinds
can cost you lots of time and money.

Incidentally, if your clients aren’t com-
fortable working with a plan and would
rather plant “visually”later in the pro-
ject, my suggestion is to avoid problems
by assuming they’ll want the largest,
most mature plants possible right up

ers. To get one that fits these clients’
needs, you’ll probably have to use a 24-
inch box, or perhaps even a larger con-
tainer. A 2-foot-high Phoenix roebelli-
ni (pygmy date palm), for example, will
usually only be found in 24-inch (or
larger) boxes. This requires a planting
space at least 2 feet in depth.

If your plan provides for this space,
there’s no problem. If not, your clients
may ask you to tear out part of the wa-
tershape to accommodate the plant –
which could be disastrous. The clients
will be unhappy because the design
won’t look the way they envisioned it,
and you’ll be upset because you have to
jeopardize the integrity of your struc-
ture or plumbing to allow for some-
thing that should have been considered
from the start!

That’s why I make it a policy to ask,be-
fore we break ground,what types of
plants my clients want in their yards and,
in a general sense,where they want them.
Now is the time to determine how close
to the watershape the plants will be and
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urely you’ve heard this line
before and never believed it,
but I’m here to tell you that
size does matter.

Have you ever, for exam-
ple, built a pond or fountain with con-
crete either surrounding it or fanning
out from it beneath the soil – and then
had your clients say they wanted a very
mature tree or shrub planted right up
against the edge?  There you are with six
inches of soil (maximum!) to work
with, and there’s just no way to get a 24-
inch box into the space.

Now what?  
The size of the plant itself, the size of

its container and the size of the hole
into which it’ll be placed all need to be
taken into consideration from the start
if you want your final product to be its
best. By considering the sizes of the
plants your clients want, you can better
accommodate them in your overall de-
sign, eliminate problems before they
arise and make yourself a hero in your
clients’ eyes.

THINKING ABOUT SIZE
Say, for instance, that your clients

want a tropical look with palms, ferns
and other large-leaf plants. Assume
also that they don’t want to wait years
for the palms in particular to mature to
a reasonable size – and are willing to
pay for a large container.

Generally, palms are very slow grow-

SS

Size
Does
Matter
By Stephanie Rose







Genesis 3:
A New Path for 

the Pool Industry

Total cost for Genesis students and graduates
(including land and air from New York):

$2,869 per person/dbl occupancy.
Single only, add $539.

For all other industry members: $3,189.00
Single only, add $539.

For more information and a travel application,
call the Genesis office at (760) 751-2548.

The echoes of classical aquatic design
still reverberate in modern pools, spas
and waterfeatures. They inspire today’s
designers and builders to consider scale
and to master an eye-pleasing sense of
balance and proportion.

As designers and builders, we all still
respond to these ancient principles —
and so do our clients, which is why
Genesis 3’s first-ever Travel Tour will be
visiting sites in Turkey where classic
Greco-Roman concepts have found
their most enduring expression.

It’s a fantastic opportunity to visit
classical sites from Istanbul to
Pergamon in the company of experts
who will help you understand what you
are seeing. It’s also an opportunity to
learn while having fun and enjoying
four- and five-star accommodations,
fine food and great company.

Don’t delay: Space in the tour is
strictly limited, and many seats have
been reserved by designers and builders
who want to start making historic
ripples of their own!

Those interested may extend
their visit by three days and
see classical sites in Greece,
including the Acropolis in
Athens and the Temple
Precinct at Delphi. For Genesis
students and graduates, the
cost of the extension is $785
per person, double occupancy.
For all others, the cost is $957
per person, double occupancy.

Education the pool industry has always wanted.

Opportunity the pool industry has always needed.

Education the pool industry has always wanted.

Opportunity the pool industry has always needed.
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Among the most critical 
considerations in watershape 
design, says Skip Phillips, is 
establishing the relationship 
between the water and the 
structure that surrounds it.  
In other words, it’s all about 
edges – edges that vanish, 
edges on angles, recessed 
edges and more.  And whether  
his purpose is to accentuate the
edge or make it disappear, 
the effects he strives for at  
these boundaries are the true 
hallmark of his recent work.

I’ve spent a lot of time in the past few
years thinking about the things that gener-
ate the most interest in what we do as pool
builders – and even more time turning
those thoughts into designs and effects that
meet my customers’ desires.

Once I started down this path, there was
no way to turn back: There’s a market out
there at the high end that most pool
builders never even approach, and break-
ing through with these clients takes persis-
tence, skill and talent. As important, it also
takes a willingness to stop looking at pools,
spas and waterfeatures in the context of
traditions and conventions that just don’t
line up with the needs or expectations that
these customers at the highest levels have
these days.

These are customers who won’t settle
for the ordinary. They won’t accept plans
that stick spas up 18 inches above the pool
for no reason, then back it up with big
piles of rock with water spitting out of the
top. These are fatally flawed designs, no
matter how well you build pools or what
you’re able to charge for them, and these
customers won’t give you a second look.

In my case, initial access to this high-
grade market came through the work I’d
done with vanishing-edge designs of all
sizes and descriptions. I’ve long been a
firm believer in the possibilities presented
by vanishing edges – and I’ve built lots of
them all over the world. Recently and in
ways that have made my customers happy,
I’ve found that some of the characteristics
of these pools are leading me in new design
directions – and, as you’ll see in this article,
to rethinking the way I treat edges in my
watershapes.

Gaining 
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an Edge

A Different Language 
When I want inspiration, I usually find myself looking toward Europe (and

France in particular) for design ideas. There’s an elegance and a sense of timeless-
ness in what they do that can teach all of us lessons.

This particular pool is a tribute to pools you’d see in the south of France. First of
all, the view from the property is reminiscent of the sort of prospects you find there,
with long vistas of rolling hills and green, haze-shrouded canyons. The use of the
oversized urn as a waterspout is very much in keeping with French design princi-
ples, and even the landscaping fits with the models I had in mind.

The feature that makes this project so effective, in my opinion, is the way the van-
ishing-edge detail gave us the opportunity to raise the water level with respect to the
deck – about three inches of difference rather than the six required to make a skim-
mer work without flooding. And we enhanced the effect by hanging the coping
over the waterline tile: This edge detail enhances the impact of the higher water lev-
el and also minimizes the sharpness of the edges.

A note on the urn: The fact that it pours a steady, coherent stream of water from
a reasonable height minimizes the extent to which it creates surface ripples that
would disrupt the vanishing edge.

By Skip Phillips
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Double Delight
In this case, the use of vanishing edges on both long

sides of the pool – one facing the house, the other disap-
pearing over the golf course – enabled us to bring the wa-
ter level basically even with the decking leading out from
the home. In addition, it let us lower the profile of the
raised decking we used to frame the spa at one end and
the pedestal at the other.

This is a key to a lot of what we’re doing with edges: If
a vanishing-edge detail frees you of the need to install a
skimmer (and that’s not always the case!), there’s no good
reason to think in terms of placing decks the standard six
inches above the waterline. In this case, we’ve also pushed
the coping out over a dark waterline tile in a way that
masks the profile of deck and waterline.

Maybe it had to do with the El Niño storms and the fact
that the downpours filled pools up way over the usual lev-
el, but I’ve found that my customers truly love this look –
and I find myself looking for new ways to deliver it to
them.
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Zero-Depth Access
Beach entries are among the most popular of all edge

details,which is interesting because what they really do
is break down the edge and make it disappear com-
pletely – in a way, the ultimate extension of the
water/deck-level relationships I’ve been exploring lately.

This is a case where the materials you use have to
be part of an overall program, because certain mate-
rials simply don’t work when exposed to pool water
for an extended period. For example, most common
sandstones don’t hold up well. What you need is a
material that is basically impermeable, like granite or
quartzite.

These edge treatments add a whole new dimen-
sion to the uses my customers make of their pools,
usually as a space for sunning. But most important

from my perspective is that it funnels access to the
pool where you most want that access to occur.

In this case, there is no defined access point on the
opposite side of the pool, where we set the vanishing
edge detail: The sweep of the deck leads bathers
around to the beach entry or to the spa – where they
can see the vanishing edge to best effect – and we’ve
set things up deliberately to limit access at other
points. In this case, we totally blocked access to one
side of the pool by putting up a barrier of rocks and
plantings. The objective here was to create the im-
pression of a duck pond – and that just wouldn’t
have worked if the pool had been surrounded en-
tirely by the standard ribbon of decking six inches
above the waterline.
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A New Angle
I’m not certain why pool designers have felt so limited by a

sense that pool edges are supposed to be vertical, but I’ve tak-
en to working with beveled edges on several of our pools and
spas. I love the look – and so do my customers.

All of the work I do takes precision – especially recently, be-
cause I’ve been getting away from “naturalistic” shapes and
working more with sharp lines, angles and defined radiuses.
But these beveled edges take special care and have forced me
to think and work things through in three dimensions in
sharper terms than I ever did before.

In this case, the Sedona sandstone wouldn’t hold up under
water, so the spillway is lined with granite and the bevels stand
several inches above the waterline. In other cases, the materi-

als chosen by the customer will allow the bevels to reach be-
low the waterline, producing remarkable edge effects. (See
page 31 for an example.) 

This project is in the backyard of a Santa Fe-style house,
and I based the pool’s perimeter on shapes, contours and tex-
tures the owners put into their house and its furnishings. I do
this a lot: I try to make my pools a direct extension of the
house and the interior space. The last thing I’d want to do is
put a kidney or a lazy L in this space. (See the sidebar on page
33 for more on this subject.)

This is a case where the deck and water levels are at the con-
ventional six-inch difference, but I’ve done what I can to
change the vertical profile by projecting the coping stones
over a waterline I’ve made as dark as I can.
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Breaking Down Barriers
This is a case where form and function come to-

gether beautifully. The owner, a former competitive
swimmer, wanted a lap pool – but with something
special besides.

The site was bordered by a low retaining wall. By
raising the water level above the deck level in the pool
and creating what is basically a full-perimeter spillway
over a granite beam, the retaining wall has been com-
pletely masked from view and the pool, spa and
swim-up bar all seem like free-flowing extensions of
the house and patio. Everything is sharp and angular,
but the edge treatment softens the lines – and the
white noise from the spillover and spa dam adds a
nice touch.

With an edge like this, it’s obviously critical to get
things right, including the slight tilting of the top sur-
faces of the granite toward the pool to keep the entire
edge wet and the flow even. In this case, the surge is
handled by the space set up as a swim-up bar, so the
gutter around the rest of the raised edge is narrow
and basically hidden.
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Set Like a Jewel
This is a renovation project where the cus-

tomer’s desire lined up perfectly with what we
wanted to do.

The original pool had been completely conven-
tional. By setting a new shell inside the old one,
we were able to create a full-perimeter vanishing
edge that brings the water level right up to the
original deck level.

The old pool had walls that sloped fairly dra-
matically toward the floor. We used this to our
advantage, raising the water level above the old
pool’s walls and making the V-shaped notch be-
tween old and new walls into a gutter system for
the vanishing edge. We simply moved the new
wall in a little at one end to create a surge tank ca-
pable of handling the flow.

This project doesn’t seem all that spectacular, but
it’s led us to take the full-perimeter concept a cou-
ple steps farther in the project seen on page 32.



Elevations with Style
I’ve long advised other builders to avoid elevations unless there’s a good reason to
design one. I also believe that we can all stand to be more subtle and try to get

away from sharp, vertical elevations.
In my own work, for example, I’ve been using pyramids more and more of-
ten as a way to soften edges. I’ve never seen this edge detail in anyone else’s

work. Besides offering a nice visual effect from outside the pool, I’m con-
vinced that this approach helps to eliminate the sense of claustrophobia

some people get in normal pools where they’re hemmed in by six-
inch-high vertical barriers. A lot of that feeling evaporates when you

rethink the angles of the walls – or fold them back completely.
Obviously, the degree of difficulty starts going up, but it’s
not necessarily because doing this is hard. Instead, it’s just

different, and everyone has to be re-schooled – your steel
crew, your plumbers, your guniters, your tilers. If you

don’t have a vision and can’t be responsible for keep-
ing everything straight, these sorts of special edge

treatments can turn into butchered-up messes.
But despite the fact that doing things this way is

more complicated, I think it’s a wonderful
way to handle elevation changes.

This is a good example of the pyramid
detail: The water line is right at the base

of the elevation change. In this case,
the material is San Francisco gran-

ite, and it can stand up under wa-
ter without deteriorating.
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Changing
Perspectives

This recently completed project car-
ries all of the concepts I’ve described
here about playing with the relation-
ships between water and deck level to a
logical conclusion. In fact, I think it
takes the discussion about as far as it
can go.

In this case, the water level of this full
perimeter, vanishing edge pool is right
at deck level, with the water spilling
over into a one-inch-wide slot stretch-
ing all the way around the pool. To
reach the slot, the water flows across a
slightly submerged band of “coping”– a
highly unusual frame-like break be-
tween the span of dry decking and the

body of water.
This approach called for an extraor-

dinarily high degree of precision in lay-
out and execution – in both aesthetic
and hydraulic terms. The aesthetic
challenge comes from the way this par-
ticular edge treatment calls attention to
itself and would reflect any significant
errors of alignment. And given the nar-
rowness of the slot, keeping the entire
perimeter wet isn’t so much a matter of
adjusting the flow, but rather of a bal-
anced hydraulic system matched up
with some impressively precise mason-
ry work.

It’s a killer look, and another case in
which playing with the relationship be-
tween deck and water levels creates
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ROUNDSGROUNDSG
It’s often said that what you don’t know can hurt you – and that’s

seldom truer than when the unknown in question has to do with
the soil and geologic conditions that underlie watershapes.
On hillsides in particular but even on certain flatlands,
says this pair of prominent engineering geologists,
accommodating the forces at work beneath the
surface is critical for professionals working
to maximize the integrity and longevity
of their installations. 

By Larry Parmelee & Wayne Schick

OWERFULPOWERFULP

Knowing what you’re up against with respect to soil and
geologic conditions is the key to success in hillside pool
construction. In this case, the collapse of an inadequately
engineered retaining wall led to failure of the fill behind
the wall — and ultimately to the rotation of the pool and
the sinking and cracking of its decking.

36
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f you’re in the business of digging holes,
lining them with steel and concrete and
then filling them with water, you need
to know that the ground will support
the structures. That’s particularly true
of hillside areas, but the same
can be said of areas with

high water tables,expansive soils
or improperly compacted fill
– to name just a few.

We’ve all heard the hor-
ror stories of distressed ves-
sels, including pools and
spas out of level, significant
structural shell cracks and
differential movement be-
tween the decking and the
shell. As we see it, part of the
problem is that many pools are sim-
ply built with too low a structural toler-
ance for the stresses to which they are subject-
ed. Another part has to do with the fact that too
many builders are willing to fly blind when it
comes to knowing about prevailing geological
conditions and hazards.

All too often, the upshot in these cases is the

failure of the watershape,usually after work de-
lays and extensions as the builder tries to “back-
wards engineer” a solution once problems are
observed. More often than not, the result is a
problem leading to costly litigation. From our

perspective,none of this trauma is nec-
essary. As we’ll discuss in the ex-

amples that follow, soil and ge-
ologic conditions can

generally be overcome – pro-
vided you know what you’re
up against and have a cus-
tomer who understands
what is at stake.

Please note: These ex-
amples do not represent all

possible problems that can
be encountered; each site has

its idiosyncrasies and must be
evaluated individually. Please note as

well: The remedies offered here are contin-
gent on having a valid geologic and soils re-
port; without a full understanding of the spe-
cific geologic and soil conditions, it’s difficult
if not impossible to build a structure that will
perform well.

Settlement

Bedrock

Fill

Bedrock
Recommended Footing

Fill

Settlement

Bedrock

Fill

Recommended Deepened Foundations

Bedrock

Fill

Cut/Fill Transitions
Condition:  A portion of the pool is founded on bedrock,

while the rest of the structure is located over fill or topsoil.
(This is a common problem encountered on hillsides.) 

Potential Hazard:  The portion of the excavation on bedrock
won’t experience settlement, but the portion located on fill
or topsoil will experience differential settlement, resulting in
an out-of-level shell and/or significant structural cracks.

Recommendation:  Determine the depth to bedrock and
provide deepened footings to found the entire pool shell in
bedrock.  Use a free-standing shell design (see the sidebar
on p. 38 for an explantion of this and other shell designs).
Rule of thumb:  Once you find any bedrock, the whole pool
must be founded into it. 

Fill Wedges
Condition:  The pool excavation is located on a

“wedge” of properly compacted (certified) fill created
during site development.  This results in a thin fill layer
under one end of the pool and deeper fill under the oth-
er.   (Note:  This problem often goes unnoticed without
a soils report.)

Potential Hazard:  The fill will experience differential
settlement, resulting in an out-of-level-shell and, pos-
sibly, structural cracking.

Recommendation:  Determine the depth to bedrock
on both sides of the pool, then use a free-standing pool
shell design and support the entire shell on piles found-
ed into competent bedrock.

I

Condition

Recommendation

Condition

Recommendation
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Cracks

Bedrock

Fill

Bedrock

Fill

Recommended Deepened Foundations

Bad Fill
Condition:  The fill underlying the pool has not been prop-

erly compacted (that is, to 90% of maximum density) per mod-
ern standards. 

Potential Hazard:  Differential settlement will result in an out-
of-level shell and cracking.   

Recommendation:  Determine the depth to bedrock and
support the entire shell and decking on deepened foundations
into competent material.  This is a case where a free-standing
pool design and structural decking supported by deepened
foundations should be used. 

Cracks

Bedrock

BedrockBedrock

Expansive Bed

Compacted Fill

Expansive Bedrock
Condition:  This problem is rare and poorly understood.  Here,

portions of the bedrock contain a mineral that oxidizes and then
expands.  Once excavated, the mineral oxidizes in the presence of
moisture and air; gypsum crystals grow, causing the bedrock to ex-
pand significantly, while portions of the bedrock low in mineral con-
tent do not expand. 

Potential Hazard:  Moderate to severe cracking and possible up-
lift of the pool can occur at the areas experiencing oxidation, requir-
ing complete replacement of the pool. 

Recommendation:  Determine which portions of the bedrock
have a potential for expansion by performing chemical testing.
Remove and re-compact six to eight feet, then use a floating-shell
design (see the sidebar below) and notify the owner of the poten-
tial problem in writing. 

Shell Design Basics
Using the proper shell design relative to geologic and soil condi-

tions is the key to preventing distress.  For purposes of discussion,
let’s consider four basic shell designs and how they relate to forces at
work below grade.

� Conventional design. This is the most common type of pool con-
struction, used mostly in flatlands and areas where ground conditions
are considered stable.  A conventional shell cannot fully support the
weight of the water it holds and relies on the surrounding soil for lat-
eral support.  For such a shell to succeed, the earth materials must
posses favorable engineering characteristics.  Specifically, the soil
must not be subject to excessive consolidation (or vertical compres-
sion), downhill creep or expansiveness.  Also, the earth materials used
to support a conventional shell must not be within the “active wedge”
of any nearby retaining wall.  (The active wedge is defined by a 45-de-
gree plane projected from the base of the wall.  Earth materials with-
in this wedge are subject to vertical and lateral movement.)  Conventional
designs are acceptable when the earth materials are competent.  In
addition, the site must not be subject to the influence of slopes or
the presence of dissimilar materials beneath the pool shell. 

� Expansive-soil design. As the name implies, this type of shell
design is applied in areas underlaid by expansive soils.  These shells

are typically thicker and provided with additional steel reinforcement.
Note, however, that an expansive-soil design is not appropriate in ar-
eas underlaid by expansive bedrock, in areas within the backfill zone
of retaining walls, in areas underlaid with dissimilar earth materials,
or in areas near descending slopes.

� Free-standing design. This type of pool shell is the most typical
style used for hillside installations.  It does not rely on surrounding ma-
terials for lateral support and is completely self-contained.  These pools
are typically supported on a deepened foundation system consisting of
caissons or friction piles and grade beams.  Free-standing shells are
typically required for pools located close to or over descending slopes,
in areas of dissimilar earth materials, and in areas where suitable load-
bearing materials are located some depth below the pool bottom.

� Floating design.  This is a special type of free-standing shell.  The
floating design is stronger than a free-standing design by virtue of
increased shell thickness and additional steel reinforcement.  This de-
sign is used in areas susceptible to differential vertical consolidation
(but without any concerns about slope stability!).  It is assumed that
this pool will eventually become out of level, but that it nonetheless
will resist cracking.  (Home-owners should be notified in writing of
these site conditions and possible results.)

– L.P. & W.S.

Condition

Recommendation

Condition

Recommendation
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Cracks

Bedrock

Bedding Planes

Fill

Bedrock

Recommended Footing

Bedding Planes 
Condition:  A portion of the excavation is located on a wedge

of bedrock with planes of weakness or layering known as bed-
ding planes.

Potential Hazard:  The wedge of bedrock may fail and slide
downhill along the bedding planes, resulting in significant dis-
tress or destruction of the pool.

Recommendation:  Use a free-standing shell design and
found the pool below the lower-most unsupported bedding
plane with a deepened footing.

The engineering of adequate retaining walls is crucial to
project success, whether the wall is upslope or downslope
of the pool. In this case, an unstable slope above a pool
overwhelmed the low retaining wall in a slide that filled a
pool with mud and turned it into a gigantic pot for a tree that
came down the hill with the mud.

Causes for Concern
Soils engineers and geologists are concerned with the engineering

characteristics of underlying materials as they affect the performance
of any future structures.  Conditions that may cause problems include:

� Uncertified fill. If the fill that underlies the area of proposed con-
struction has not been properly compacted to 90% of the maximum
density, consolidation may occur and can cause cracking and the fail-
ure of inadequately designed pool shells.

� Proximity of downhill slopes. Certain conditions present in sub-
surface materials at the top of descending slopes can cause down-
hill creep (especially in the presence of poorly compacted fill).

� Expansive soils. Many areas are underlaid by clay-rich soil

that can exert excessive forces on a shell and decking.  Proper iden-
tification of the expansion capacity will allow the structural engineer
to design the structure to resist the force of expanding soils.

� Dissimilar earth materials. When a pool is located in different
types of earth materials, there is likely to be differential settlement, ex-
pansion or creep.

� Groundwater.  One of the most familiar and spectacular prob-
lems associated with pool construction is the phenomenon of “popped”
shells.  Hydrostatic relief valves are useful – but may not be enough.
In some cases, a gravel base below the pool along with a perforated
drain-pipe system provides a more effective solution.

– L.P. & W.S.

Condition

Recommendation
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BedrockBedding Planes

BedrockBedding Planes

Bedding Plane Surcharge
Condition:  The up-slope side of the pool excavation

is surcharged by adversely oriented bedding planes.
Potential Hazard:  The surcharge from the bedding

planes may result in deflection and cracking of the
pool wall.  

Recommendation:  Design the surcharged pool wall
as a retaining wall.

Bedrock

Cracks
Fill

Differential Settlement

Retaining Wall

Recommended Footing

Fill

Retaining Wall

Retaining Wall Backfill
Condition: The pool shell is placed in backfill behind

a retaining wall; deflection of the wall occurs, allowing
the pool to move.

Potential Hazard: Shell may rotate and crack.
Recommendation: Install a free standing shell and

place a footing that extends below a 1:1 plane project-
ed up from the base of the wall.

What’s a Soils Report?
If you suspect that the soil you’ve been asked to build upon

might have problems, your best bet is to call in the experts and
have them prepare a report on conditions that prevail in the job
site.

The reporting process involves two stages:  one in the field,
the other in the lab.  First, test pits or borings are dug in the area
of the proposed construction to determine the sub-surface con-
ditions.  This exploration sometimes reaches down just a few
feet but can also entail deep borings, typically 24 inches in di-
ameter and up to 50 feet in depth.  (In many situations, use of
a drilling rig is not possible as a result of access restrictions –
which means these pits must be excavated by hand!)

Once dug, the pits are inspected by the geologist to deter-
mine the condition and structure of the earth materials.  Con-
cluding the preliminary work, the geologist collects samples for
laboratory analysis.  The engineering characteristics of the sub-
surface earth materials are fully evaluated with respect to con-
struction of the pool, decking and other associated structures.

Following completion of the field exploration and laboratory
testing, the geologic and soil engineer prepares a comprehen-
sive report with recommendations for shell, foundation and deck
design as well as drainage control.  In addition, the report may
cover slope stability as well as foundation and setback require-
ments.  These recommendations may then be used by a struc-
tural engineer in properly designing the pool for a specific site’s
conditions.

– L.P & W.S.

How Bad is Bad?
Geologists and soils engineers are often retained after the

fact to evaluate the cause of distress to pools and spas – and
to provide recommendations for permanent repairs.
Unfortunately, this frequently occurs after litigation has already
started against those involved in the pool’s construction.  

The most common form of distress involves structural cracks
within the pool shell.  (These structural cracks are distinct from
cosmetic cracks that only involve plaster.)  Of particular con-
cern are cracks that permit saturation of underlying soils and
can affect the stability of a nearby slope.  In other words, leaks
within a pool shell must be repaired immediately!

Epoxy injection is often recommended to seal cracks, whether
they’re leaking or not.  But epoxy injection is only a temporary
measure and will do nothing to prevent further damage.

Commonly, shell cracks caused by ongoing external factors
require more substantial repairs – everything up to and in-
cluding demolition and replacement of all or a portion of the
shell or placement of a new shell within the existing shell.  These
are obviously serious and costly repairs, but the alternative –
and the damage to be done through continued deterioration
of a failed shell – can be even more serious and far more cost-
ly (should a whole hillside fail, for instance).

– L.P. & W.S.
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Cracks

Expansive Soil
Condition:  The pool excavation is located on mod-

erately to highly expansive soil.
Potential Hazard:  The pool walls may experience

cracking, damage to coping and tile and uneven lifting
and cracking of decks.

Recommendation:  Determine the expansiveness of
the soil, then design the pool shell and decking for ex-
pansive soils.  Also provide proper drainage and adequate
expansion joints at the pool’s perimeter and within the
decking.

Uplift

Ground Water

Ground Water Dewatering Well

Shallow Groundwater
Condition:  The groundwater is very near the surface or

the bottom point of the future excavation.
Potential Hazard:  Following draining for repairs, hydrostatic

pressure on the outside of the shell may cause it to “float” or
“pop” out of the ground.  Unfortunately, the pool is unlikely to
pop out of the ground evenly, resulting in severe cracks and re-
quiring total replacement.

Recommendation:  Determine the groundwater level before
construction begins, use dewatering wells to lower the ground
water during construction and then install hydrostatic relief
valves in the shell or a sub-pool drainage system beneath the
shell.

Cracks Spa

Spa Deepen

Spa Distress
Condition:  An attached spa is cantilevered off the deep end of the pool.
Potential Hazard:  The spa experiences differential movement (a hinge

effect) and cracks at points of highest stress relative to the pool shell.
Recommendation:  Deepen the bottom of the spa structure to the same

depth as the adjoining pool shell or install a deepened footing beneath
the spa shell.

Considering Decks and Drains
Concerns about soil conditions don’t end at the bond beam:  The design

of pool decking also must take underlying soil conditions into account in
order to avoid distress, such as cracking, differential settlement and lifting.

Cracking is a big problem because it opens the area beneath the deck to
infiltration of water that, in turn, causes further cracking and additional dam-
age as the soil beneath the deck becomes saturated – which accelerates the
problem.

As a consequence, all pool decking must be adequately reinforced and
supported on competent material, such as compacted fill or bedrock.  If there
are concerns, solutions include such measures as cantilevered structural
decking or “floating” the deck with expansion joints in anticipation that dif-
ferential movement will occur.

One of the most critical factors in reducing the risk of future problems with
decks is proper control of surface drainage.  Install adequate drains within the
decking to collect surface drainage, prevent ponding and ensure that all col-
lected drainage is conducted to the street or another suitable location.  The
drainage must not be allowed to flow over any slope in a concentrated form!

– L.P. & W.S.
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Recommendation

Condition

Recommendation

Condition

Recommendation



4422



343

water makes – a fact that can help you trans-
form a landscape to a garden and a garden to
a sanctuary.

KEY QUESTIONS
Many factors contribute to the impressions

made by a backyard, including the placement
of its watershape, the materials used to build
it, the associated landscaping, the lighting – the
list goes on and on.All too often, however, de-
signers and their clients focus on appearances
and forget about sounds.

As I work on my designs, I always ask myself
two questions: “What do my clients see?”and
“What do my clients hear?” I can’t stress
enough that these are two very different things
and that each has a clear, dramatic effect. But
for all the visual beauty embodied in many wa-
tershapes, I believe strongly that the effects of
sound work almost magically in the way they
influence the experience of the observer.

In other words, the combination of visual
with aural effects transports us to a special place
– a place of reflection,contemplation,medita-
tion and connection – in ways no visual (but
soundless) masterpiece can achieve on its own.

The collision of water and water or water

All too often, the purchasers of a home (new
or old) find a garden space stripped of any nat-
ural feel. Large lot or small, they sense no “con-
nection” to the land – only a bleak space de-
void of vegetation or any sort of overhead
canopy and lacking the finishing touches that
draw them out of the confines of the home to
enjoy what usually represents the majority of
their real estate.

From my perspective, the best way to gener-
ate this connection to the land is through the
creation of ponds, streams and waterfalls in
these backyard settings. Such features bring a
more natural look and feel to residential gar-
den spaces and instill a sense of connectedness.
And whether customers pick up this sense con-
sciously or subconsciously does not matter:
What matters is that they somehow know it,
that they feel it.

Plantings are a big part of this picture, but
I lean heavily on watershapes to create con-
nections because of the sounds they make.
In fact, I believe that sound has as much to
do with making the connection as does sight
and carries our work to a much higher lev-
el – a level that no other single element can.

Simply put, people respond to the sounds

SoundsSounds
SoothingSoothing

The sound of water moving through the landscape adds something special to
any backyard, offering a powerful aesthetic component to even the simplest of
designs. These auditory enhancements evoke powerful images, emotions and
associations even from casual or occasional observers, notes landscape designer
and  watershaper Rick Anderson, who suggests that the ‘aural factor’ should be
considered from the very beginning of the design phase.

By Rick Anderson
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and stone draws people to the source of
the sound. It links spaces in and around
the home (or office) to the water, even
when the participant isn’t within eyeshot.
Think about your own experiences of en-
tering a home and hearing the sound of
falling water through an open kitchen
window: You are drawn to the source.
Or think about the attractiveness of gar-
den rooms in restaurants – and, on the
flip side, about how frustrating it is to be
trapped inside a sealed office tower with
a view of a graceful fountain you can’t
hear because the windows won’t open!

We’re talking about powerful, elemen-
tal forces here – things you should think
about as you approach any design task.

As a watershaper,of course,you have a
natural design edge here because you’re
already bringing in the elements you need
for effective work in the aural dimension.
If it’s not something you do already, all it
takes is giving a little thought to acoustics
and considering ways you can bring a
greater level of subtlety and creativity to
the sound patterns with which you’re ask-
ing your clients to live.

Remember: Your clients will always
hear their watershapes more than they will
see them. Sometimes they’ll even sit or
stand by a waterfeature,eyes closed – and
minds open to the sounds and images that
arise and carry them to other places.

STRATEGIC PLACEMENTS
So how can you achieve optimal aur-

al effects?  For me, the best way is to run
through a list of water-specific sounds
and the images they conjure – from bab-
bling, splashing, meandering and trick-
ling to dripping, splattering, plopping,
plunging, gurgling, and gushing.

These words alone should evoke pow-
erful images for you and your clients.
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In this project, I created a hidden grotto — and a hidden source of sound. As
the water reaches the end of the stream, it flows into a deep tub that will be
covered by stones. The large volume of hidden space (which had to be big
enough to hold all of the water in the system), releases a deep, rich variety
of sounds as the water trickles into it. To make the effect work, I covered the
tub with a galvanized metal screen (shown) onto which I later piled stones.

With the tub hidden, the flow keeps the stones wet, but almost all of the
sound comes from the hidden source.

As you work,

consider the 

rhythm of

falling water. 





of sound made by the “sheet falls” that
fit so beautifully into a variety of designs.
These curtains of water are patterned af-
ter the world’s great waterfalls (think
Niagara); with their weirs or nozzles per-
fectly placed above a flat water surface, a
sheet of water falls over and down into a
lower basin. This makes for great visuals
and a very distinct type of noise. As I see
it, however, the sound here is not really a
rhythm but, rather, a constant noise, es-
pecially in large applications.

To my way of thinking about water and
sound, these large sheet falls are well suit-
ed to the public arena, but less effective in
backyards. In a public plaza, the observer
pauses at the site for a limited time and the
opportunity for intimate reaction is con-
strained by the open setting. These spaces
work for a quick break,brief relaxation or
a winding-down period,but exposure tends
to be limited and the monotone of the falls
works perfectly in creating drama, in
drowning out traffic noise and in achiev-
ing other large-scale,blunt effects.

If the same type of fall is placed in a res-
idential setting,however,the constant sheet
of water and fixed sound may dull the sens-
es rather than heighten them – and might
even become annoying. The effect isn’t so
much a sense of connection to the setting
as it is a matter of creating “white noise.”
It may dazzle the eye, but in the long run,
it pales in comparison to a watershape de-
signed to reflect nature in greater variety.

TUNING IN
That’s not to say that sheet falls never

work. In fact, many brilliant backyard
waterfeatures associated with pools in
particular include falls of this type in their
designs. My suggestion here is to take up
the challenge of my second constant ques-
tion – that is,“What do my clients hear?”
– and think about ways of “fine-tuning”
the sounds the sheet of water makes as
it hits the pool or pond.

Often, for example, I will add splash
stones at the bottom of the falls, extend-
ing them out from the edge of the re-
ceiving basin to break the falling sheet of
water and alter its aural component. This
very simple step lends a different rhythm
to the falls and enhances the complexity
of the sound without disrupting the vi-
sual drama of the sheet fall itself.

Another possibility here involves break-
ing up the sheet into falls of different vol-
umes. Leave one large central flow,for ex-
ample, and create two or three or four
smaller falls on the sides. Let some of the
water fall directly into the lower basin along-
side water you’ve allowed to
splash, tumble and jump
from stone to stone be-
fore it reaches the low-
er basin. This simple
interplay creates dif-
ferent pitches of
sound and generates
great interest. (It can
even attract wildlife,
which,depending on
the setting,may or may
not be desirable!)

I’ve also experimented
with the depth of the water in
the receiving basin as a way to tune
sounds and create specific effects. Deeper
water offers a lower pitch, for instance,es-
pecially if there’s a large flow of falling wa-
ter, while shallow water yields a higher
pitch. So if the scope of the project per-
mits,I urge you to try experimenting with

stone or other hard materials just below
the surface to find interesting sounds,
pitches and rhythms.

As you work,remember that the key to
effective aural design is to make the
rhythm indiscernible to the human ear:

If you prevent the listener from
picking up a pattern or

known rhythm that the
conscious mind can

decipher, the sound
will always seem
new and refreshing.

Also be aware
that there are many,
many ways to

achieve various pitch-
es,sounds,gurgles and

more. You can try plac-
ing loose stones in the falls

area to send water off into dif-
ferent or variable directions or to col-

lide with other stones or materials. And how
about sending the water off in such a way
that it collides with other falling water to
create irregular rhythms?  By dispersing the
points where water falls into the basin or by
spreading the falls and cascades over a broad
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I always keep an eye on aesthetics as I work, but I give as much or more
consideration to creating multi-layered aural effects for my clients. In this
case and many others, I’ve used double falls rather than single sheet
falls to bring acoustical variety to the project.

The key to 
effective aural 

design is to 
make the rhythm

indiscernible to 
the human ear.
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Swimming pool plaster
has changed a great
deal in recent years.

white and smooth.
Now, reports Greg
Garrett, two new ad-
mixtures are finding
their ways into the mix
to add strength and
durability and further
the evolution of these
useful pool finishes.

With the advent of
pigments in the ’60s
and the arrival of
pebbles in the ’80s,
first color and then
texture were added to
surfaces once only
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By Greg Garrett
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cerainly  emerges
from all the discussions that have taken
place about swimming pool plaster over
the past several years: The product has
had plenty of room for improvement.

Among the complaints has been that
traditional white-plaster pool finishes
simply haven’t kept pace with the rising
expectations of owners, who increas-
ingly want their pools, spas and water-
features to be entirely forgiving when
their lifestyles limit the time they can
spend on maintenance and upkeep. In
that environment, in fact, traditional
white plaster can be at a disadvantage,
because its longevity and aesthetic per-
formance depend heavily on the own-
er’s regimen of care – or ability to hire
a capable service professional.

Indeed,plaster is a big issue,with many
unresolved questions. But there’s no
doubt that making plaster more durable
and capable of encompassing a broader
range of aesthetic options is something
that would please just about everyone,
from the industry’s top architects and de-
signers straight through to contractors,
plasterers, service technicians and con-
sumers.

The good news is that cement tech-
nologies we’re now borrowing from oth-
er industries are being used to improve
cementitious finishes’ resistance to
chemical deterioration, reduce their re-
liance on steady maintenance and make
them more adaptable to changing needs.
For convenience, I call these products
the Three P’s: pebbles, pozzolans and
polymers – a triad of additions that will,
I believe, alter traditional pool plaster
forever and for better.

THE PATH TO CHANGE 
To understand swimming pool plaster

and have any hope of improving it, the
first thing you need to do is understand
cement and the role it plays in the prod-
uct’s performance.

For starters, it helps to recognize that
this branch of materials science has been
around a long, long time. Cementitious
materials were used in construction by
the ancient Egyptians, Greeks and Ro-
mans. Plaster used as a surface coating
dates back just as far and enjoys rich tra-
ditions of use throughout world histo-
ry, from the linings of wells and aqueducts
of Biblical times to the ceiling of the
Sistine Chapel in modern times.

For the past 175 years or so,mortar,con-
crete and other building materials have
been made with Portland cement, the pri-
mary ingredient in many of today’s most
commonly used forms of cement and con-
crete. For its part, the modern swimming
pool industry has used white Portland ce-
ment and an aggregate (marble, limestone
or silica sand,for example) as the preferred
interior finish in concrete swimming pools
for most of this century.

What part does the cement play?
According to F.M. Lea, one of the most
eminent of all cement chemists, this ma-
terial is best defined as “adhesive sub-
stances capable of uniting fragments or
masses of solid matter to a compact
whole.” It’s a wonderfully clear descrip-
tion that holds true for all sorts of struc-
tural and decorative forms, from pools
and spas to fountains and waterfeatures.

To be sure, Portland cement and the
basic components of white plaster have
changed little over time. Part of the prob-
lem, therefore, is that they are surround-
ed by other components of swimming
pool installations that have undergone
major transformations. So plaster stayed
white and white only while accompany-
ing structural materials,equipment,deck-
ing, lighting and other systems all
changed, often dramatically, as did ap-
proaches to chemical maintenance. And
it’s important to note that when change
did come and pigments finally arrived to
bring much-needed variety to tradition-
al white plaster in the 1960s, it did noth-
ing to alter the physical nature of the
product.

It’s easy in hindsight to knock plaster as
not having kept up with the times,but the
fact remains that it was the one element
of the overall package that didn’t seem
to need “fixing.” In fact, the stability and
reliability of white plaster over so long a
time offers enduring testimony to its mer-
its as a product, no matter how much it
might benefit from improvement.

In other words, my intention here is-
n’t to knock traditional plaster; rather,my
interest is in examining its developmen-
tal history and pointing out key im-
provements that may make plaster a key
player in swimming pools, spas and wa-
terfeatures for generations to come.



As I just mentioned,the use of pigments
revolutionized the appearance of plaster
in pools,but it did nothing to alter the ba-
sic nature of the product itself. That de-
velopment came first in the 1980s, when
pebble-modified finishes arrived on the
scene. (I use the term “pebble-modified”
to refer to a broad category of exposed-
aggregate cementitious finishes that use
rounded, smooth river pebbles or syn-
thesized glass or even plastic beads as the
aggregate in place of sand or marble.)

Thought to have originated in Australia
as an interior pool finish (a point that’s
proved difficult to confirm),pebble surfaces
were introduced to the U.S. market in sig-
nificant numbers in the mid-1980s for pool
interiors as well as in decking materials.

Pebbles caught on slowly, but eventu-
ally grew to redefine markets in many re-
gions, particularly among more affluent
consumers. In 1987, for example,pebble
finishes accounted for less than 3% of the
market in Phoenix. Ten years later, they
were approaching the 50% mark – a fan-
tastic growth curve that can be attributed
to several key factors, including the nat-
ural appearance of pebble finishes, the va-
riety of available “looks,”a desirable tex-
ture and, most important, the product’s
durability.

Despite the dramatic shift in appear-
ance pebbles provide, the difference is
mostly one of method: During the ap-
plication of pebble finishes, the surface
cream is misted or washed off as a slur-
ry that is subsequently pumped to an on-
site holding area or tank and later hauled
away. With the surface cream removed
and the pebble aggregates standing just
proud of the cement binder, the result is
a surface on which it’s extremely difficult
to detect any etching or physical deterio-

ration as the pool ages.
This “hide factor,”as I like to call it, also

helps conceal a variety of stains. In addi-
tion,the variegated pattern of the multi-col-
ored pebbles visually breaks up the pattern
and appearance of many types of mineral
deposits. As a result,the mottling or shade
variations so common in white and espe-
cially colored plaster interiors become less
of an issue through pebble surfaces.

In the event that severe mineral deposits
should occur with a pebble finish (per-
haps the most significant potential prob-

lem affecting pebble surfaces),a light acid
bath generally does the trick without
changing either the texture or appearance
of the surface. (But do note that the
binder holding the matrix together is ce-
mentitious and that, over time, severely
aggressive water may loosen some peb-
bles in some areas.)

On the contractor side, it’s also a fact
that pebbles require an investment in new
tools and systems, including specialized
slurry pumps,misting pumps and wands,
and slurry-containment equipment and
disposal measures. In addition,most peb-
ble surfaces are mixed at a one-to-one ra-
tio,or one 94-pound bag of white cement
to one 100-pound bag of pebble (plus   as-
sociated pigments that give these prod-
ucts their unique colors). All of this has

a direct influence on cost per square foot
– and on the customer’s comfort zone in
terms of expense.

As time has passed,other materials have
joined pebbles in the realm of exposed-ag-
gregate finishes. Many of these use white
cements along with aggregates and syn-
thetic aggregates of various sizes and col-
ors. As with pebbles,the installation process
involves removing the cream (or laitance)
by one of several methods including light
acid washes, in-air acid processes or com-
binations of acid washing and polishing
with specialized equipment.

Many of these finishes incorporate pig-
ments giving the consumer choices oth-
er than traditional white. When used in
conjunction with the synthetic aggregates,
the applicator truly can offer an exciting
range of below-water combinations.

I specify “below-water” here because
the other exposed-aggregate finishes do
not stand up as well as pebbles do in dry,
sunlit conditions. Where pebbles can
“emerge”from the water on rolled-beam
or beach-entry designs, the smaller ex-
posed-aggregate surfaces tend to crack
and/or de-laminate from the shotcrete
when exposed.

Of course, exposing pebbles at the wa-
ter line makes them subject to mineral
deposition that can lead to a need for fre-
quent acid washes and, in severe cases,
blasting with glass beads. All in all, how-
ever, the desire for this new look makes it
clear that pebbles (and exposed-aggre-
gate finishes of all other types, for that
matter) are here to stay. More exciting
still is the possibility that these finishes,
along with traditional white and colored
plaster,are now benefiting from two class-
es of admixtures that dramatically en-
hance their durability.
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The interesting thing is that the
first of these admixtures – that is,
pozzolanic material or pozzolans – is
among the most ancient of all
cement additives.

These materials usually fall into one
of three major groups. The first group
consists of raw or natural pozzolans,
which are usually (but not always) of
volcanic origin. Santorin earth and
Shinasu are, for example, found in the
volcanic soils of respectively, Greece and
Italy or Japan. For their part, the
Romans used natural pozzolans and
lime as construction materials in pro-
ducing many of the world’s most en-
during aquatic structures.

(Another example of a natural poz-
zolan material that should be familiar to
you is diatomaceous earth, which is
made up of fossilized microbes known
as diatoms.)  

The second group of pozzolans is com-
posed of natural products that have been
heated at high temperatures (or calcined)
to form highly reactive materials.
Examples here are burnt clays,metakaolin
and husk ash. The third group includes
industrial waste products such as fly ash
and ground,granulated blast-furnace slag.
The use of fly ash to prevent efflorescence
is familiar among those who apply shot-
crete for pool shells and install decking
around pools.

These pozzolanic materials are classi-
fied by materials expert V.S.Ramachand-
ran as “siliceous or siliceous and alumi-
nous material which in itself possesses
little or no cementitious value but will,
in finely divided form and in the pres-
ence of moisture, chemically react with
calcium hydroxide at ordinary temper-
atures to form compounds possessing
cementitious properties.”

As such, pozzolans have an ability to
perform a sort of alchemy in pool plaster

by taking the weakest component of pool
plaster – that is, calcium hydroxide,which
is produced by the reaction of Portland
cement and water – and changing it into
a stronger compound.

This calcium hydroxide is of critical im-
portance: Highly soluble, it constitutes
about 25% of all the cementitious com-
pounds formed as cement reacts. Poz-
zolans neatly convert the calcium hy-
droxide into one of two of the strongest,
least-soluble calcium  compounds – that
is, calcium silicate or calcium alumi-
nosilicate hydrate.

This lead-into-gold transformation is
especially interesting in light of the fact
that spot etching,general etching and oth-
er plaster phenomena are often associat-
ed with the selective dissolution of cal-
cium hydroxide. In other words, when
you chemically convert highly soluble cal-
cium hydroxide into far less soluble com-
pounds, you increase the plaster’s ability
to resist deterioration in the presence of
aggressive water.

I began adding pozzolans (mainly cal-
cined clays) to my mixes in the early 1990s
and immediately noticed real improve-
ment in the plaster’s resistance to etching

– not to mention improved workability.
Most pozzolanic materials are ex-

tremely fine – often smaller than the ce-
ment grains themselves, which are usu-
ally only 7 to 10 microns across. Because
of their size, pozzolans offer a physical
edge in addition to their chemical one:
These tiny particles function as fillers in
the minute “interstitial” areas between
cement particles, thus reducing the
porosity of the cement as well as its per-
meability.

The main downside with pozzolans
also has to do with particle size: Despite
small size, they have large surface areas,
which increases water demand. This re-
sults in a need to monitor the relative per-
centage of pozzolans in use and,possibly,
the need to use specialty admixtures such
as water-reducing agents.

Helpfully, there are now several poz-
zolan-modified cement products on the
market as well as several blended cements
that already include aggregates and oth-
er additives. Pozzolans also are available
in raw form, but using them requires fa-
miliarity with (and control of) the dy-
namics of the overall mix and getting rel-
ative proportions just right.
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The Biltmore Hotel in Coral Gables, Fla., boasts
one of the country’s oldest, largest and most historic
swimming pools.  Built in the 1930s and covering
nearly half an acre, there was no such thing as an
easy way out when it came to fully restoring what is
still one of the largest pools in North America.  And
as renovation specialist Steven Lucas also learned,
a short timeline adds considerably to the stresses
of dealing with a national treasure.

Classic
A 

Restored
By Steven Lucas
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ith just a few weeks to go before our work was to be-
gin, I took my wife Denise to visit the historic pool at

the Biltmore Hotel in Coral Gables. I wanted to take a
long look at what was (and may always be) the largest re-

plastering job I’d ever landed.
As I stood at the edge of what can truly be described as a

huge pool, I actually thought for the first time in my career that I’d bitten
off more than I could chew: The surface of the massive U-shaped pool was
in terrible shape and dragged down the hotel’s otherwise beautiful decor
and landscaping.

Yes, it was the kind of prestige job I’d always wanted, but it only took a
few minutes for the enormity of what I had undertaken to sink in. Before
long, I turned to Denise and said,“I think I’ve made a big, big mistake.”

But there was no turning back, so from that point until the job was com-
plete, I thought about nothing other than the project, planning for every
conceivable detail, looking at the operation in all its facets and consider-
ing all it would take to get the results the customer was demanding.

I even started a notebook and kept it with me constantly, writing down
questions as they came to mind. And I didn’t let anything go until I was
sure I knew the answer. It was quite an adventure, and the best thing is that
we all lived to tell the tale.

IN DEEP
I first heard about the project from my friend, John Centera, owner of

Starlite Pools in Sunrise,Fla. He had been asked to bid on the pool’s restora-
tion, which included some tile work and minor repairs, but the bulk of
the work would be preparing for and installing a new surface. He wanted
a local plasterer with the ability to handle large projects. That’s our specialty,
so we got the call.

Centera cautioned us that the project timeline was set in stone and
that we had only the few weeks between Thanksgiving and Christmas
to get the whole job done – and that once we committed ourselves, there

Getting a huge job done on a short timeline required mobilization of
more than 65 laborers and finishers drawn from a half-dozen plas-
tering firms. The logistics involved in keeping so large a group work-
ing as a team was indeed a tremendous challenge.

Steeped in history and a fixture of
South Florida’s cultural heritage, the
Biltmore Hotel and its pool have now
both been restored to their former glory.

WW
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KREEPY KRAULY USA’s
Pollywog is a new mineral-

based water purification sys-
tem that easily attaches to
an automatic pool cleaner
hose. The system’s special
minerals eliminate bacte-
ria, prevent algae growth

and help stabilize pH for six
months at a time, and a re-

placement canister attaches in
just seconds. Pollywog reduces the need for adding
chemicals while maintaining superior water quality
as your pool cleaner cleans the pool. The unit in-
stalls on the pool cleaner’s hose in seconds without
tools. Kreepy Krauly USA Inc., Sunrise, FL.

REED MFG. introduces its XXT32
Dragonfly, a truck-mounted, 36-
m. boom pump. Dragonfly’s front
and rear outrigger legs are at-
tached at a single pivot point, al-
lowing the rear leg to overlap the
front as needed. The front outrig-

ger leg is then able to slide out very close to the cab of the truck for
greater versatility, thus avoiding jobsite obstacles and allowing set-
up in extremely tight situations. The 350-hp Mack truck, 44,000
ft./lb. Steibel PTO-driven concrete pump includes Reed’s S-valve
as well as its Power-Flo dual Rexroth A4V125 closed-loop, over-
center hydraulic system to achieve a maximum pumping output
of 200 cu. yd. per hour with concrete pressures of 1,300 psi. A ful-
ly proportional control system allows for smooth pumping and
keeps boom bounce to a minimum even when pumping at maxi-
mum output. The Dragonfly also incorporates Black Box pump
cycle control for smooth, fast pump cycling. This technology
eliminates the heat-generation problem of hydraulic cycling and
failures of old-style relays. Reed Mfg., Chino, CA.
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could be no turning back.
We knew it would take a company like

ours, with the staff, the equipment and,
most important, the project management
needed to get the job done in an orderly
way, but I told Centera I needed to think
it over. I visited the site, did a careful in-
spection and, before submitting a bid,
mentally walked through as much of the
project as I could, trying to visualize how
each phase would come together.

Ultimately, I sent Centera a bid he in-
corporated into his master bid. According
to the plan, Starlite was to do all the prep
work and the tile repair; we would tack-
le the installation of the Hydrazzo,a type
of polished exposed-aggregate finish sup-
plied by Aquavations, which happens to
be based in Coral Gables and would play
an active role in the project.

From the outset, it was clear we’d all
have to work hand in glove to make it all
work – but there was so much more to
the job than setting up divisions of labor.
In fact, the project was so huge that I
needed to double the size of my own crew
to about 65 finishers and laborers, which
meant coordinating with competing plas-
tering companies in the immediate area.
Before I finished, I’d enlisted top people
from six other firms; they saw coopera-
tion as a good opportunity to make a nice
dollar for a day’s work and become in-
volved with the most prestigious job any
of us had run into in a long time.

Denise worked closely with these con-
tractors to make sure that everyone had
cleared their calendar for the big day –
December 7. We organized the work-
force into two groups – finishers and la-
borers – and established a chain of com-
mand for each. We also developed a tight
schedule for the placement of equipment
and supplies as well as for the arrival and
dispersal of labor over the various por-
tions of the pool.

LAYER UPON LAYER
In the weeks leading up to December

7, Starlite surveyed the pool, sending in a
diver to determine the nature and extent
of the damage to the plaster. Starlite’s in-
spection and subsequent analysis of some
plaster samples collected by the diver re-
vealed that the pool had been resurfaced
at least six times through the years, leav-

ing behind what looked like sedimenta-
ry layers of material that were up to three
inches thick in some spots.

Our initial plan was to take the plas-
ter down by two or three layers to reach
a solid,uniform substrate and then install
the new finish at a uniform depth of
about half an inch.

The work began in earnest November
26, just after Thanksgiving,when Starlite’s
crew set in pumps to drain the pool.
Hotel staff had estimated this process
would take only half a day, but in actu-
ality it took more than a day and a half.
At this point, we discovered that nobody
knew how much water the pool held; suf-
fice it to say we were dealing with more
than any of us had ever dreamed of.

Once the pool had emptied, Starlite’s
crew began chipping out the surface – and
we immediately ran into trouble. Centera
informed me that the existing material
was inconsistent and that some areas were
easily removable and others so hard that
even jackhammers proved ineffective and
no more than a half-inch or so could be
removed.

There would be no problem building
up from this remarkably hard material,but
the variable thicknesses of the substrate
meant that we would be forced to increase
the depth of the new surface in the areas
where it was necessary to take out more
old plaster, forcing us to lay new material
more than two inches thick in some spots.

At first, this depth differential looked
like a show-stopper. For one thing, it
meant we would be using far more mate-
rial than initially anticipated. Of even
greater worry, however, was the concern
that,when applied so thickly,the Hydrazzo
finish would develop shrinkage cracks or
cure unevenly. (Typically, these finishes
run no more than an inch deep.)
Fortunately, the staff at Aquavations was
able to make some key adjustments in the
product’s formulation that enabled us to
apply it in greater depth and still achieve
the smooth, uniform finish required.

This crisis averted, we ordered up
120,000 pounds of the pre-mix material
in a standard Scandinavian Rose color
chosen to match the terra cotta plaster on
the hotel – and then we waited for Starlite
to hand the job over to us.

As that day approached, Starlite’s prep

crew worked seven days a week in a fevered
attempt to lower the high spots and de-
crease the depth differentials. Amazingly,
they were able to remove material that was
as hard as any old plaster any of us had
ever seen. By the time they finished, the
differential in material depth was less than
two inches – not ideal, but workable.

As a final preparatory step, Starlite’s
crew applied an elastomeric bond coat to
give us a uniform adhering surface. This
was intended to eliminate any absorption
problems we’d be likely to encounter over
the vast surface area of the pool and pro-
vided us with an effective mechanical
“key” for adhesion of the new surface.

BESEECHING THE SKIES
As we prepared for the big day, more

and more phases of the project began to
come together. We arranged to have the
material delivered to the site and secured
all the equipment we needed to run four
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Fortunately, we were able to make
relatively short work of finishing the
floors through use of a (successful)
prototype floor polisher offered to the
project by Aquavations. 

Continued from page 57



mixing stations that were to be located in
the pool itself. (Setting the mixers down
in the pool was necessary because there
really weren’t any other places on the
property to place the mixers.) 

We spent a good bit of time simply re-
viewing and working through our game
plan – dividing the pool into five zones
defined by tile breaks that run through
the pool’s interior and thinking through
the process from the point furthest from
our access area through to the final spots
in one of the pool’s two shallow ends.

Once on site, we started in one shallow
end,moved through the deep end and then
up into the pool’s other shallow end.
Although it’s unusual in a renovation to
end up in the shallow end,it made the most
sense given the layout of this particular pool.

We planned to do the largest of the sec-
tions toward the middle of the day,at a time
when we knew we’d have the most peo-
ple on hand to help. As our time on cen-
ter stage approached,we had everything in
place and had left nothing to chance – ex-
cept,unfortunately, the weather.

On December 7, I left for the site at
about 2:30 am so that I could take my
time,ease into the work and prepare my-

self mentally for the day ahead. When I
arrived at about 3 am,it was pouring rain,
and the forecast called for showers dur-
ing the early part of the day.

This caused some serious concern,be-
cause nothing in the plan accommodat-
ed weather delays. Working with so many
different companies meant we had no
choice but to make things happen on
time. As I watched all that rain falling
through the wee hours of the morning, I
was certain that doom and destruction
awaited all my careful planning.

By the time the sun came up,however,
the sky had cleared. Some water had col-
lected in the deep ends, but because we
were starting in a shallow area, we had
time to pump the rainwater out before
we’d get to those areas.

From that point forward, the job of
mixing, plastering and moving on went
pretty smoothly. Make no mistake,
however: It was a stressful day, com-
pounded by the fact that the hotel was
fully operational and we were in charge
of 65 workers who were supposed to be
kept as separate from the hotel’s upper-
crust clientele as possible. Just making
sure that everyone showed up and was

working according to plan required a
major effort! 

OF MIXERS AND SQUEEGEES 
All in all, I’d have to say things went very

smoothly as we moved through the pool.
A major concern had been achieving a

consistent and proper mix for the aggre-
gate material. I was reassured by the fact
that Bruce Torrance was overseeing the
mixing process: He’s the guy who created
the Hydrazzo finish, and he worked long
and hard to make certain we had materi-
al that was thick enough to build proper-
ly – but thin enough to level and trowel.
The scale of all this is a bit mind-boggling:
By the time we finished, it’s estimated that
we used 15,000 gallons of water in mixing
the 120,000 pounds of material.

Given the problems Starlite had in re-
moving the old material in some places,
one of our biggest challenges was mak-
ing certain that the finish on the expan-
sive pool floor was level. We dumped ma-
terial in place using wheelbarrows, then
small battalions of laborers with broad
squeegees hopped in to pull the material
across the floor. Crews of finishers with
trowels then followed,smoothing the sur-
face. Two foremen were always on hand:
They knew where the high spots were and
conducted frequent checks of material
depth to keep the Hydrazzo at least 3/8-
inches thick.

At the end of this long day, we’d spent
a bit more than 12 hours inside the pool
and had used just about all of the mate-
rial. The choreographed movement of
labor,material and equipment had come
off virtually without a hitch, and I
breathed a huge sigh of relief as I thanked
the sky.

The next day, we returned to begin the
process of polishing the finish. The final
look and texture of the Hydrazzo finish is
achieved by exposing the large marble ag-
gregate using a light acid wash and then
polishing the coarse pieces of marble ag-
gregate to the desired smoothness. One
of the keys to success with this finish is
to remove just the right amount of cement
after the material has been applied.

With a crew of six, we showed up with
300 gallons of muriatic acid – but end-
ed up using slightly more than 100 gal-
lons for the entire pool in a weak 3-to-1
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Filling the 600,000 vessel (above) takes time — and it was a tense time for us,
because we didn’t want the new finish exposed to too much  and the Florida
sun as the process inched along.



water-to-acid mix that removed only the
very top layer of cream.

(In preparation for the job, I had done
some informal experiments on an 8,000-
square-foot pool at another location and
did what I could to align acid mixes and
resulting polishing times. I found that if
you get too aggressive with the acid wash,
you expose larger portions of the coarse
marble aggregate and can dramatically in-
crease the labor required to polish the sur-
face smooth. By the same token, if you
don’t expose enough,you’re polishing ce-
ment rather than the aggregate.)

The acid washing went completely ac-
cording to plan, and we were able to be-
gin polishing at about 4 pm the same day.

LASTING IMPRESSIONS
To polish the Hydrazzo, we used hy-

draulic tools called “Hydrotorques,” also
manufactured by Aquavations. Helpfully,
one of these was a prototype of a floor pol-
isher — a real back-saver given the size of
the pool’s floor. Their diamond abrasives
cut through and polished the marble ag-
gregate down to the desired final finish.

On this job, we needed to keep an eye
on both the smoothness and non-slip
characteristics of the finish, as mandated
by the local department of health. Our
use of 70-grit abrasive wheels enabled us
to polish the surface fairly quickly while
leaving behind the necessary texture – a
factor checked several times by a health
inspector who was on hand throughout

the polishing phase.
With the surface finished,we began fill-

ing right away using a special manifold
built by Starlite for attachment to a two-
inch water main. Starlite handled the
start-up along with my staff and
Aquavations’ Randy Dukes; all fill water
was run through a bank of carbon-acti-
vated filter tanks, given the tendency of
South Florida water to contain a variety
of undesirable mineral constituents. Best
of all, the filtering and ongoing treatment
meant the pool was ready for swimmers

as soon as it reached capacity.
We spent a lot of time worrying that

the finish would develop shrinkage cracks
as a result of rapid curing; fortunately, the
December weather stayed cool most of
the time,and to date we’ve found no signs
of any cracking.

I’ve heard it said often that luck is the
residue of good planning. Given the fact
that nothing truly went wrong on this
project, I’d have to say that we were in-
deed lucky.

I consider myself fortunate in another
respect as well: It’s always a pleasure to work
on a project that, when you leave it, you
have the sense that you’ve done something
well,something that made you stretch your
own abilities. Through the years,countless
people have enjoyed this pool. I’m proud
to know that for many,many years to come,
our work will be a part of the experience
people have when they take a dip in a swim-
ming pool that has become a part of South
Florida’s cultural heritage.

At last, I’m certain that taking on this
job was no mistake!
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A Dip into History
The swimming pool at the Biltmore Hotel

in Coral Gables, Fla., is among the most his-
toric in the United States. 

Built in 1926 as part of the resort’s origi-
nal construction, the swimming pool’s im-
mense size – 22,000 square feet holding a
whopping 600,000 gallons of water – made
it the largest inground concrete swimming
pool in the country.  As beautiful as it is large,
the pool is surrounded by cabanas, Moorish
arcades and classical statuary.  In the 1930s,
swimming legends Esther Williams and
Johnny Weissmuller starred in productions
staged in and around the pool.

The hotel overflows with history as well.
During the Jazz Age, the hotel typified the South
Florida lifestyle and was host to the social elite
of the day, including the Duke and Duchess of
Windsor, Ginger Rogers, Judy Garland, Bing

Crosby, Al Capone and many others. 
With the onset of World War II, the ho-

tel was transformed into a hospital by the
War Department – and remained a Veterans
Administration hospital until 1968, when
its doors were closed.  In 1973, the City
of Coral Gables took ownership of the site
but did nothing with it for more than 10
years.  In 1983, however, the city oversaw
the old hotel’s complete renovation, a pro-
ject that consumed four years and an es-
timated $55 million. 

The Biltmore reopened to the public
December 31, 1987, and has assumed its
rightful place as a world-class hotel and first-
class resort.  To this day, officials back the
hotel pool’s claim to be the largest such ves-
sel in the continental United States.

– S.L.

We look back on this project with
tremendous satisfaction and the sense
that we all contributed to the preserva-
tion of a great landmark for generations
to come.
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AQUA VAC’s De-Tekt is a simple, inex-
pensive bacteria test that can be per-
formed on-site. The simple test is safe
and dependable, and it keeps pool
owners and users out of harm’s way.
Aqua Vac, West Palm Beach, FL.

TELEDYNE LAARS is now
offering a NeverLube three-
way valve with every Sheer
Descent waterfall feature.
Designed to produce a range
of water effects and easily
adjustable to fit any mood or

environment, Sheer Descent is available in
curved and extended-lip models to achieve a variety of de-
sign concepts. The patented NeverLube valve never needs lu-
brication and is totally maintenance free. It never cracks,
melts, loses pressure, or slips – even under a working pres-
sure of 70 psi. Its rounded bottom prevents the diverter
from being glued into place. It’s also guaranteed for life.
Teledyne Laars/Jandy Products, Novato, CA.

range of tiles suitable for use in pool and spa projects as
well as mosaic packages. Also included in the catalog is a
detailed color chart. Bisazza North America, Miami, FL.
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OF INTERESTOF INTEREST

SPECIAL VALVE OFFERED WITH WATERFALL SYSTEM

SIMPLE BACTERIA TEST NOW
AVAILABLE FOR ON-SITE USE

Continued from page 59

QUIKSPRAY has developed its new Carrousel Heavy Duty
Pump (model #15010TBM-3-GAM) for the spray applica-
tion of heavy-bodied cement coatings,with or without
fibers, for the production of artificial rocks and water scapes.
The pump uses peristaltic principles; no moving parts come
in contact with the material,which makes for a low-mainte-
nance system. This variable-speed model is powered by a
high-torque pneumatic motor requiring a 125 cfm compres-
sor,but electrically and hydraulically driven models are also
available. The system also can run dry indefinitely without
sustaining damage. Quikspray,Inc.,Port Clinton,OH.
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NEW PUMP FOR MAKING ARTIFICIAL ROCK

PHILOSOPHY OF DESIGN FORUM 1999
Water in the Design of Landscapes

• Understanding the Aesthetics of Water
• Environmental Considerations

• Practical Approaches • Work Techniques
to be held at HOCKING COLLEGE in Nelsonville, Ohio

PHILOSOPHY OF DESIGN FORUM 1999
Water in the Design of Landscapes

• Understanding the Aesthetics of Water
• Environmental Considerations

• Practical Approaches • Work Techniques
to be held at HOCKING COLLEGE in Nelsonville, Ohio

MARK YOUR CALENDERS NOW! August 25-28, 1999MARK YOUR CALENDERS NOW! August 25-28, 1999

4464 Devine Street • Suite I-10
Columbia, SC 29205

Speakers include: Elizabeth Murray • David
Slawson • Enzo Torcoletti • Genesis 3 Design
Group • Bobbi Schwartz, APLD • Kibbe
Turner, APLD • Richard Dubé, APLD • Rick
Anderson
For more info call:
Rick Anderson (803) 513-3958
Richard Dubé (803) 356-3672
email: wcicrane@hotmail.com



piece of rubbed glass, they found that
they attracted one another!  Therefore,
they reasoned, the electric charge on
the amber must be different from the
charge on the glass.

ALL CHARGED UP
Through the years, it has been shown

that every object that can hold a charge
of static electricity will fall into one of
these two categories: It will either be at-
tracted by the amber and repelled by
the glass, or it will be attracted by the
glass and repelled by the amber.

Try it yourself: The accompanying
sketches show how to set up a little ex-
periment using a pair of plastic rulers
(for the resinous elements) and a pair
of glass rods (for the vitreous ele-
ments). The rulers should be easy to
come by – or any thin strip of plastic
will do. And you can substitute a pair
of wine glasses for the glass rods – emp-
ty and dry, please.

Charge them all up by rubbing vig-
orously with a soft cloth or by stroking
them through a friendly person’s clean,
dry hair. Or, best of all, give each item a
few strokes with the family cat, provid-
ing, of course, that the family cat is will-
ing and has previously shown an inter-
est in fundamental science.

These things were all known by the
1740s, but not truly understood or well
documented. That began to change
when Benjamin Franklin took an inter-
est and sponsored a series of electrical
experiments. It wasn’t long before he
leaped in with both feet and purchased
the experimenter’s devices and appara-
tuses so that he could delve deeper into
the subject. The results of Franklin’s in-
volvement are still with us today.

Two quick thoughts regarding
Franklin are in order here: First, al-
though he benefited from less than two
years of formal schooling, he retired
from the business world at the age of 42
with a modest fortune acquired primar-
ily from his printing and publishing in-
terests. It was after his “retirement”that
he became active in government, be-
came postmaster general, promoted the
first hospital in the colonies, founded
the University of Pennsylvania and the
American Philosophical Society, devel-

oped the concept of Daylight Savings
Time, investigated the Gulf Stream, was
a principal author of the Declaration of
Independence and, at the age of 75,
sailed to Europe to negotiate the final
peace with Great Britain. That’s some
retirement!

Second, our minds’eyes have us
locked on Franklin as he appears on the
$100 bill – a good likeness of him when
he was in his seventies. But when we
think “electricity,”we must see a much
younger man, because the kite-flying-in-
the-thunderstorm incident took place
when Franklin was just 46. By ten or 15
years later, he would have gained enough
knowledge about electricity that he
would never have tried such a dangerous
experiment. All in all, quite a guy.

FINDING THE FLOW
Franklin’s experiments led him to the

conclusion that there was only one kind
of electric “fluid”and that the difference
from one charged substance to another
corresponded to whether the substance
had either an excess or a deficiency of
that fluid. He said that the rubbed glass
rod had an excess of vitreous electricty
and was, therefore, a positively charged
body; conversely, the rubbed amber had
a deficiency of vitreous electricity and
was, therefore, a negatively charged body.

Thus, Franklin proposed that when a
positively charged body comes in con-
tact with a negatively charged body, the
electric current must be flowing from the
first body (where there is an excess) to-
ward the second body (where there is a
deficiency). In other words, everything
must equal out – that is, neutralize.

In the 100 years following Franklin,
other scientists proposed two-fluid
theories that have proved to be closer
to reality than Franklin’s single-fluid
idea – although the factors involved
are much more complex than visual-
ized by any of them.

Franklin acknowledged that his choice
of which term went with what substance
was arbitrary, and to some degree we
might wish he had reversed his use of
positive and negative. In any event, we
continue to use Franklin’s terminology
today. Our present understanding of the
structure of atoms, for instance, provides

us with positively charged protons and
negatively charged electrons.

We also know that nature does not
allow any imbalance to exist for long:
Likes attract and opposites repel. When
those opposites are negatively charged
electrons and positively charged pro-
tons with a conductive connecting
path, we can expect a current flow – a
movement of negatively charged elec-
trons through a conductive path.

Incidentally, Ben Franklin also coined
the terms plus and minus, charge and dis-
charge, conductor, electric shock, stroke
and electrician – a term he used to de-
scribe a scientist dabbling in electrical
experimentation. His inventions include
the rocking chair, bifocals, the Franklin
stove, the odometer and his most im-
portant, the lightning rod, which is in
worldwide use today, virtually un-
changed from the original model. And I
can’t find time to go get a haircut . . .

Jim McNicol is a technical consultant
to the swimming pool, jetted bath and
spa industries. He works from a base in
Tustin, Calif.

Continued from page 66

Ruler Repels Ruler

Rod Repels Rod

Rod Attracts Ruler

Likes Repel — Opposites Attract
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hy does the current flow? 

That was the question we left on the table

at the end of our last session. We had pretty

well nailed down the ampere as being the basic unit of mea-

surement of electric current, in that it describes the quanti-

ty of flow of electrons from one place to another. We were

about to examine the volt, the ohm and the watt when the

current-flow question arose to command our attention.

To get a firm handle on this, we are forced to backtrack a
bit. Actually, we have to go back a long, long way – about
60 million years, to when a particular species of pine-like
trees grew along the Baltic coast. Over the millennia, the
resin from those trees became fossilized, producing the
beautiful, beer-colored material called anbar by the Arabs.
The Spanish corrupted that into the name that we use for
it today: amber.

Many of us will recall an elementary-school field trip to
the museum where we stared in fascination at an ancient bug
trapped forever in a lump of amber. There is evidence that
man has used amber for more than 10,000 years – as a medi-
cine,as jewelry, even as amulets to protect against witchcraft.

But it’s the Greek connection with amber that is of the
greatest interest to us in our discussion of things electric.

TALES IN AMBER
The Greeks recorded the fact that when a lump of am-

ber was rubbed vigorously with a piece of fur or soft cloth,
it acquired the magical ability to attract small particles of
dust, thread and other matter. Although they could not
begin to explain this phenomenon, it became a popular
topic of discussion – the parlor trick of its day.

The Greeks had their own word for amber – it was
“ηλεκτρον.” That’s approximately ilektron in English –
our word electron. This phenomenon eventually became
known as the “electron effect”; today, we refer to it as static
electricity. (A whimsical thought: If English had been
popular for scientific dialogue a few hundred years ago, we
might be using the words ambericity and amberonics in-
stead of electricity and electronics.)

By the early 1700s, the people studying such things were

convinced that there were two distinctly different forms of
this electric “fluid”: that produced by rubbing amber, hard
rubber, sealing wax or other resin-like substances, and that
produced by rubbing vitreous (glass-like) substances such
as glass or mica. These names stuck for a while, with the
scientists of the time referring to resinous electricity and
vitreous electricity.

How did they know they had two distinctly different forms
of a phenomenon?  

They observed that a rubbed piece of amber will attract
the same bits of dust and thread that are attracted by a
rubbed glass rod. They didn’t learn anything from that,
but when they brought a piece of rubbed amber near an-
other piece of rubbed amber, they found that they repelled
each other. And when they brought a piece of rubbed
glass near another piece of rubbed glass, they saw that they
repelled each other, too.

But when they brought a piece of rubbed amber near a
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By Jim McNicol

WW
Ben Franklin, Electrician
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